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Abstract 

While increasing transportation needs aim for faster and safer transportation, 

environmental pressures require less air pollution and cost pressures require more 

economical solutions. Rail systems used in urban transportation serve rapid transport 

and high quality services, however they can only serve a certain part of the urban 

population due to very high costs, long construction times and limited access areas. The 

bus, which is the most common public transportation system used in the world, is 

insufficient within the current operating conditions, it can not meet customer demands 

and can not be an alternative solution to the railed systems. Bus Rapid Transit (BRT) 

systems, which combine low initial investment and low operating costs of buses with 

fast and high quality service features of rail systems, have been an alternative solution 

to rail systems in developed and developing countries suffering from resource 

limitations. This system provides in-city transportation by using buses on the dedicated 

lanes. BRT system was preferred due to its advantages in cost and service quality at 

first. Then, it has been also preferred due to its low environmental impact and its 

contribution to reducing air pollution. It has over 100 application areas in the world. It is 

one of the most important public transportation systems of Istanbul with the service 

given to more than 800 thousands people per day. 

One of the most important reasons for the research on motor vehicles is "low 

efficiency". The losses of internal combustion vehicles, which were invented at the end 
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of 1800's, reach 80%. Consuming fossil fuels are not sustainable at this level of 

efficiency. Efficient optimization of existing systems such as stop-go, integrated starter-

generator, HEV and PHEV and alternative fuels such as CNG, LNG, LPG, Biodiesel, 

Ethanol E-10 and E-85 have been made to maintain the existing situation. The radical 

change is the left of internal combustion engine. For this aim, vehicles with electric 

propulsion systems (EV, ZEV, BEV, and FEV) have started to show up in roads.  

In this study, it was aimed to analyse the operating conditions and characteristic usage 

style for the evaluation of hybrid / electric potential of Istanbul BRT vehicles. For this 

purpose, data acquisition and analysis studies were performed from conventional 

vehicles operating on Istanbul BRT lines. 

Istanbul BRT vehicles, which spend about two-thirds of the day (16 hours), require only 

half of the engine thrust (49.08%). During the study period, the rate of brake pedal 

printing was 34.56%. The average energy requirement for the entire 52 km route is 

105.33 kWh and regenerative brake energy is measured as 41.92 kWh. At this point, it 

is possible to recover about 40% of the energy required for the entire route.  

 

Key Words: Characteristic Driving Parameters, Bus Rapid Transit, Controller Area Network 

Bus Measurement, Data Acquisition and Analysing, Hybrid / Electric Vehicle 
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1. Introducti on 

The main limitation to the fuel economy of the fossil fuel powered vehicles is the poor 

energy conversion of Internal Combustion Engine (ICE). ICE is a heat engine, 

converting chemical energy into heat and then into mechanical energy. When the engine 

operates under varying speed, torque and power conditions, the engine runs generally at 

speed-torque operating points where the efficiency is far from the maximum.  

At that point, hybrid vehicles can help us not only for fuel economy but also for 

reducing greenhouse effect.  A hybrid vehicle uses at least two different power sources 

to propel the vehicle; electrical motor in addition to traditional ICE. Hybrid electric 

vehicles (HEV) do not change the energy supply for transportation drastically: just as 

conventional motor vehicles, HEVs are powered by fossil fuel, only more efficiently.  

Besides industrial investigation, scientific research on hybrid bus are increased in recent 

years. Comprehensive driving cycle of hybrid bus with micro-trip analysis method for 

Wuhan, China was monitored and constructed by Shiqi Ou et al [1].  For optimal 

component sizing, a method to configure the powertrain system for a 12-meter parallel 

hybrid city bus based on Dynamic Programming was presented by Wei Gao et al [2]. A 

concept for a clean and sustainable public transportation system in the city of Rome 

based on the use of ultra-capacitors was proposed by Gianluca Fabbri et al [3]. Fuel 

economy of series hybrid electric bus in Zhuzhou, China with idling stop strategy 

analyzed by Jingfu Chen et al [4]. D. Ornaghi et al were studied on a 12 meters hybrid 

electric bus for public transportation which is financed by the Italian Ministry of 

Economic Development in terms of Control strategies for reducing fuel consumption 

[5]. P.Immonen et al were converted a diesel bus into a multi hybrid bus in order to 

investigate which kind of a hybrid system provides the lowest fuel consumption in 

different operating conditions [6]. JEONG et al. were studied on Gwacheon-city Urban 

Driving Cycle for Electric Vehicles (GUDC-EV) by using driving data obtained through 

actual driving experiments and statistical analysis. GUDC-EV was verified by 

constructing EV simulators and performing simulations that use the actual driving data 

[7]. Design parameter of Hybrid Electric Vehicles and control strategy were 

http://iex.cir-mcs.e.corpintra.net/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.%20Shiqi%20Ou.QT.&newsearch=true
http://iex.cir-mcs.e.corpintra.net/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Wei%20Gao.QT.&newsearch=true
http://iex.cir-mcs.e.corpintra.net/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Gianluca%20Fabbri.QT.&newsearch=true
http://iex.cir-mcs.e.corpintra.net/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Jingfu%20Chen.QT.&newsearch=true
http://iex.cir-mcs.e.corpintra.net/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.D.%20Ornaghi.QT.&newsearch=true
http://iex.cir-mcs.e.corpintra.net/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.P.%20Immonen.QT.&newsearch=true


 

 

11 

 

investigated by Dominik Buecherl et al on a scalable model that is able to vary the 

hybridization factor is defined and applied. [8] 

In-City public transportation is one of the areas which need the opportunities what 

hybridization and/or electrification really offers. While increasing transportation 

requirements aim faster and safer transportation, environmental pressures require less 

air pollution and cost pressures require more economical solutions. Although railway 

systems used in urban have rapid transportation and high quality services, they are able 

to serve only a certain part of the urban population with very high investment costs, 

long construction times and limited access areas. 

The bus which is the most common public transportation system used all over the world 

is insufficient within the existing operating conditions, it canôt meet customer demands 

and it canôt be an alternative solution against railway systems. BRT systems, which 

combine the low initial investment and low operating costs of buses with the fast and 

high quality service features of rail systems, have been an alternative solution to rail 

systems in developing countries suffering from resource constraints. This system 

provides in-city transportation by using wheeled vehicles on the dedicated lane(s). BRT 

system, which was initially preferred due to its advantages in cost and service quality, 

then it is preferred due to its low environmental impact and its contribution to the 

reduction of air pollution in the coming years and it has found more than 200 

application areas in the world. With 5568 km total length in 205 cities, more than 34 

million passengers are transported by BRT [9].  

BRT systems whose main elements are separated lanes, stations, out-vehicle toll gates 

have some advantages such as high capacity, rapid transportation, low investment and 

operating cost, fast implementation time, low CO2 footprint. 

In terms of hybridization and/or electrification, make a design for a certain track such as 

BRT is easier than a general design. Nevertheless, following parameters should be 

known before design level. 
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2. Characteristic Driving Parameters 

For driving pattern, characteristic parameters such as time, distance, speed, acceleration, 

their average and maximum values should be known. For evaluation of HEV/EV 

potential, some supplementary parameters should also be known such as engine speed, 

engine torque and their values while driving as well as braking, vehicle traction power, 

regenerative brake power and energy requirements. All parameters and their details are 

given in Table1 and used equations are given hereafter [10].  

 

Table 1. Channel list and evaluation parameters 

Nr Parameter Unit  Source Explanation 

1 Distance M Measured Total mileage 

2 Distance between stops (Average) m Calculated Distance/Stop Number 

3 Vehicle speed (Average) km/h Calculated 
 

4 Vehicle speed while cruising (Average) km/h Calculated 
 

5 Vehicle speed (Maximum) km/h Calculated Vmax 

6 Acceleration (Average) m/s2 Calculated 
 

7 Deceleration (Average) m/s2 Calculated 
 

8 Acceleration (Maximum) m/s2 Calculated Amax while A > 0 m/s2 

9 Deceleration (Maximum) m/s2 Calculated Amax while A < - 0 m/s2 

10 Time s Measured Total 

11 Time of Cruising s Calculated V > 0 km/h 

12 Time of Waiting s Calculated V = 0 km/h 

13 Time of travelling between stops s Calculated Time of Cruising / Stop number 

14 Time of waiting at stops s Calculated Time of Waiting / Stop number 

15 Time of throttle pedal pressed s Measured  

16 Time of brake pedal pressed s Measured  

17 Percentage of throttle pedal pressed % Measured Time of throttle pedal pressed /Time 

18 Percentage of brake pedal pressed % Measured Time of brake pedal pressed /Time 

19 Engine speed while driving (Average) rpm Measured 
 

20 Engine speed while braking (Average) rpm Measured 
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21 Engine torque while driving (Average) Nm Measured 
 

22 Engine torque while braking (Average) Nm Measured 
 

23 Pv (Vehicle Traction Power) kW Calculated 
 

 

24 Pr (Regenerative Brake Power) kW Calculated 
 

 

25 Ev (Vehicle Traction Energy) kWh Calculated 
 

26 Er (Regenerative Brake Energy) kWh Calculated 
 

 

3. Experimental Method 

For characteristic driving parameters, physical conditions of the route (Section 3.1), 

operational data (Section 3.2) were analyzed and measurements (Section 3.3) are 

performed whose information given below. 

3.1. Analyzed Route; Istanbul BRT 

As the first and unique intercontinental public transportation system in the world, 

Istanbul BRT implementation is the first among its counterparts with its operating 

speed (40 km/h) and passenger transport capacity (more than 800 thousand passengers 

daily).  

Firstly operated in Topkapē-Avcēlar line the BRT system started by IETT in order to 

prevent the traffic intensity on the arterial roads and provide fast and comfort 

transportation. 18.5 kilometers of route opened to service in 17 September 2007. By 

openening Sºĵ¿tl¿­eĸme roote to service, two sides of Istanbul connected with each 

other in the shortest way. Istanbul BRT route, laid on Beylikd¿z¿-Sºĵ¿tl¿­eĸme, is 52 

kilometer-long and the total duration is roughly 90 minutes. 

Although they run on the same physical lane, there are eight different lines on the routes 

whose start points, destinations and working time are different. Four of them, 34 

(Avcēlar-Zincirlikuyu), 34AS (Avcēlar-Sºĵ¿tl¿­eĸme), 34BZ (Beylikd¿z¿-Zincirlikuyu) and 

 

http://www.iett.istanbul/tr/main/hatlar/34/AVCILAR-Z%C4%B0NC%C4%B0RL%C4%B0KUYU-%C4%B0ETT-Otob%C3%BCs-Sefer-Saatleri-ve-Duraklar%C4%B1
http://www.iett.istanbul/tr/main/hatlar/34AS/AVCILAR%20-%20S%C3%96%C4%9E%C3%9CTL%C3%9C%C3%87E%C5%9EME-%C4%B0ETT-Otob%C3%BCs-Sefer-Saatleri-ve-Duraklar%C4%B1
http://www.iett.istanbul/tr/main/hatlar/34BZ/BEYL%C4%B0KD%C3%9CZ%C3%9C%20-%20Z%C4%B0NC%C4%B0RL%C4%B0KUYU-%C4%B0ETT-Otob%C3%BCs-Sefer-Saatleri-ve-Duraklar%C4%B1
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34Z (Zincirlikuyu-Sºĵ¿tl¿­eĸme), are more important lines in terms of daily cycles and 

carried passengers [11]. Istanbul BRT has dedicated lanes with 52 km. Number of bus 

station is 44 whose names are given in the Figure 2.   

Altitude and inclination profile of BRT line was measured two times by hand held GPS 

device (Garmin GPSmap 60CSx. high-sensitivity GPS receiver, barometric altimeter, 

electronic compass, and 64 MB microSD card). Figure 1 illustrates the map of the 

whole route between Beylikd¿z¿ and Sºĵ¿tl¿­eĸme, Figure 2 illustrates its altitude and 

inclination profiles as a function of travelled distance.   

 

 

Figure 1. GPS view of the whole route and main stations 

 

Figure 2. Altitude of the whole route 
 

http://www.iett.istanbul/tr/main/hatlar/34Z/Z%C4%B0NC%C4%B0RL%C4%B0KUYU-S%C3%96%C4%9E%C3%9CTL%C3%9C%C3%87E%C5%9EME-%C4%B0ETT-Otob%C3%BCs-Sefer-Saatleri-ve-Duraklar%C4%B1
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3.2. Analysis of Operational Data  

Istanbul BRT data is recorded by operator, IETT BRT Administration. Basis of the toll 

data, passenger numbers and station activity have been analyzed as annually, monthly 

and hourly for further improvement. In this way, peak times is observed and line density 

maps were prepared.  

In the year of 2015, approximately 260 million passengers were carried by Istanbul 

BRT. Most intensive month is December by approximately 25 million passengers and 

least intensive month is July by approximately 18 million passengers in 2015. Monthly 

passenger distribution of the year 2015 is given in Figure 3. 

At the working days in December of 2015, the average number of carried passengers are 

865,000. Peak hours are 17, 18 and 08 hours when more than 2 million passengers have 

moved hourly. Hourly passenger distribution of December of 2015 is given in Figure 4. 

 

Figure 3. Monthly passengers in 2015          Figure 4. Hourly passengers in December 
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3.3. Test Vehicle  

Istanbul BRT fleet consists of 640 vehicles whose length is min.18 meter. With 390 

buses, Mercedes Conecto G is the top used bus in the fleet. There are also 250 buses of 

Mercedes Capacity, and 50 buses of Phileas. 

In order to analyze their behavior throughout the line of vehicles, data acquisition 

system (IPETRONIK M-LOG) was installed onto M4381 numbered Conecto G, which 

is most used bus, in December 2016. Specifications of the test vehicle are given in 

Table 2. 

 

Table 2. Technical specifications of the test vehicle [12] 

Engine & performance   

Engine (standard)  Mercedes-Benz OM 457 LA / 6 Vertical 

Cylinders 

EU emissions standard  Euro 4, Euro 5  

System  BlueTecÈ SCR diesel technology  

Output (kW (hp)) max.  260 (354)  

Displacement (cm3)  11,967  

Torque max. (Nm) at engine speed  1600 Nm at 1100 rpm  

Transmission (standard), model  ZF Ecomat automatic transmission, 6-speed, 

HP 602  

Permissible GVW in kg (Germany) 29.000  

 

3.4. Measurement System  

Data acquisition system used in test vehicle consists of following components:  
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M-LOG V3 Data acquisition:  

Modular data logger which is developed by IPETRONIK for automotive tests. It has real time 

operating system which is capable to log from CAN, LIN, Ethernet inputs, analogue and digital 

sensors.  

DIAdem V2012 (Software):  

DIAdem software which is developed by National Instrument (NI) is an integrated tool 

specifically designed to help engineers and scientists quickly locate, inspect, analyze, and report 

on measurement data using one software tool. It was used in the analysis of measurements.  

Signals from CAN (Controller Area Network) infrastructure were logged by the measurement 

system whose topology and photo are given in the Figure 5.  

 

 

Figure 5. Topology of measurement system (left), its location in the vehicle (right) 
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4. Results and Discussions 

In order to evaluate the HEV/EV potential of BRT Istanbul, several measurements were 

done. There were some criterion which must be decided before measurements such as 

where, when, vehicle type, driving style, and direction. Here are preferences for 

measurements: 

 

ü The lines 34BZ are 34Z were chosen due to they cover whole route.  

ü Mercedes Conecto was chosen as test vehicle due to it is most used bus in the 

fleet. 

ü As timing, December and peak hours, 08, 17, and 18 were chosen. Those are most 

heavy hours in terms of passenger number. So that, peak values would be possible 

to consider for HEV/EV. 

ü In order to minimize the effect of driver profile, it was especially paid attention to 

acquire data from different drivers' routes during the measurement. 

ü In order to eliminate the direction effect, measurements were done in both of two 

directions.  
 

There is no line which cover whole route except 34G which runs in nighttime with 

almost no passenger. Therefore, 34BZ and 34Z lines at peak hours are measured 

separately then combined. At least two measurements were performed in both 

directions. Here are the details are given in the table 3. 

 

 Table 3. Measurements details 

Measure- 

ment Nr 

Line 

Numbers 
Date Direction 

1 34 BZ + 34 Z 
23.12.16 18:13-19:20 

15.12.16 17:52-18:18 
European Side -> Asian Side 

2 34 BZ + 34 Z 
25.12.16 18:23-19:25   

16.12.16 17:37-18:01 
European Side -> Asian Side 

3 34 Z + 34 BZ 
27.12.16 08:39-09:00  

05.12.16 16:41-17:53 
Asian Side -> European Side 

4 34 Z + 34 BZ 
15.12.16 18:17-18:39  

22.12.16 07:51- 08:59 
Asian Side -> European Side 
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4.1. Analysis for Driving Pattern  

Characteristic driving parameters which are given in Table 1, were measured or 

calculated for those four measurements. All results as well as their average values are 

given in Table 4. Speed of measurements versus distance travelled are given in Figure 

6, 7, 8, and 9, Speed of measurements versus time are given in Figure 10, 11, 12, and 

13.  

 

 

Figure 6. Measurement1_ Vehicle speed vs Distance Graph 

 

Figure 7. Measurement2_ Vehicle speed vs Distance Graph 

 

Figure 8. Measurement3_ Vehicle speed vs Distance Graph 
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Figure 9. Measurement4_ Vehicle speed vs Distance Graph 

 

Figure 10. Measurement1_ Vehicle speed vs Time Graph 

 

 

Figure 11. Measurement2_ Vehicle speed vs Time Graph 

 

 

Figure 12. Measurement3_Vehicle speed vs Time Graph 
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Figure 13. Measurement4_ Vehicle speed vs Time Graph 

 

Length of the Istanbul BRT route is 51.17 km which is travelled in around 90 minutes. 

According to the Internaitonal Assosaciton of Public Transport average speed of a city 

bus is 19 km/h [13]. Whereas average speed of Istanbul BRT is about 34 km per hour, 

when pauses are extracted, average speed reaches 40 km/h. Average waiting time in bus 

stops is 21 s. Although limit speed is set to 70 km/h by administration, speed reachs 87 

km/h when downhill.  Whole route was completed in 5430 s. 4523 s of this time was 

spent by cruising and 908 s of this time was spent by waiting. Average distance between 

stops is 1163 m and passed in 103 s. Acceleration and deceleration of the vehicle is 7.36 

m/s2 as maximum. Deceleration is 7.79 m/s2 as minimum. Average acceleration is 1.5 

m/s2, average deceleration is 1.7 m/s2.  

Time of throttle pedal pressed is 2767 s which is 50.96% of total driving time. For 

49.08% of the run time, the throttle is not pressed, no draw torque is required from the 

engine.  

Time of brake pedal pressed is 1876 s which is 34.56% of total driving time. This can 

be used for ñregenerative brakingò by using the negative engine torque and retarder 

braking torque.  

 

As seen in the figures, BRT movement are very rithmich. Unique area is Bosforous 

Bridge at Boĵazi­i-Zincirlikuyu interval which is only the part with city traffic. Average 

speed decreases to its minimum value and vehicle performs many stop-go operations on 

this interval.  
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Table 4. Parameters for Characteristic Driving  

Nr Parameter Unit 

Measu

re-

ment 1 

Measu

re-

ment 2 

Measu

re-

ment 3 

Measure

- 

ment 4 

Average 

1 Distance (Total mileage) m  
51147.

4 

51167.

8 

51192.

4 
51183.9 

51172.9

7 

2 
Distance between stops 

(Average) 
m 

1162.4

4 

1162.9

0 

1163.4

6 
1163.27 1163.02 

3 Vehicle speed (Average) km/h 33.06 35.77 32.51 34.55 33.97 

4 
Vehicle speed while cruising 

(Ave.) 
km/h 39.60 42.13 39.18 42.20 40.78 

5 Vehicle speed  (Maximum) km/h 87.13 84.88 71.35 77.80 80.29 

6 Acceleration (Average) m/s2 1.54 1.65 1.42 1.41 1.51 

7 Deceleration (Average) m/s2 7.85 7.85 7.09 6.64 7.36 

8 Acceleration (Maximum) m/s2 -1.57 -1.59 -1.60 -1.74 -1.63 

9 Deceleration (Maximum) m/s2 -7.18 -9.28 -6.53 -8.16 -7.79 

10 Time (Total) s 5569 5150 5669 5333 5430.25 

11 Time of Cruising s 4649 4372 4703 4366 4522.50 

12 Time of Waiting s 920 778 966 967 907.75 

13 
Time of travelling between 

stops 
s 105.66 99.36 106.89 99.23 102.78 

14 Time of waiting at stops  s 20.91 17.68 21.95 21.98 20.63 

15 Time of throttle pedal pressed  s 2745 2596 2822 2906 2767.25 

16 Time of brake pedal pressed s 2120 1834 1926 1627 1876.75 

17 
Percentage of throttle pedal 

pressed  
% 

49.29

% 

50.41

% 

49.78

% 
54.49% 50.96% 

18 
Percentage of brake pedal 

pressed 
% 

38.07

% 

35.61

% 

33.97

% 
30.51% 34.56% 
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4.2. Analysis for Evaluation of H/EV Potential  

Besides conventional parameters, some other special parameters should also be known 

for H/EV potential evaluation such as driver request on driving or brake. In order to 

calculate the potential of regenerative brake energy which is one of the main advantages 

of H/EV, instantaneous speed and torque values of the engine, which are available in the 

dataset acquired from the CAN system, were logged too. Average values and 

regenerative brake recovery potential were given in Table 5.  

 

Table 5. Evaluation of H/EV Potential 

Nr Parameter Unit  

Measur

e-ment 

1 

Measur

e-ment 

2 

Measur

e-ment 

3 

Measur

e- 

ment 4 

Averag

e 

19 
Engine speed while driving 

(Ave.) 
rpm 1274.48 1210.97 1153.85 1185.37 1206.17 

20 
Engine speed while braking 

(Ave.) 
rpm 1189.52 1220.36 1177.75 1182.56 1192.55 

21 
Engine torque while driving 

(Ave.) 
Nm 970.58 1121.02 1030.57 1046.14 1042.08 

22 
Engine torque while braking 

(Ave.) 
Nm -637.58 -763.52 -575.27 -720.55 -674.23 

23 Pv (Vehicle Traction Power) kW 138.21 145.41 131.10 134.43 137.29 

24 Pr (Regenerative Brake Power) kW -83.58 -101.49 -73.85 -95.21 -88.53 

25 Ev (Vehicle Traction Energy) kWh 104.27 102.92 105.68 108.44 105.33 

26 
Er (Regenerative Brake 

Energy) 
kWh -43.72 -49.98 -36.55 -37.42 -41.92 

 

During the test, the drive power reaches 260 kW, which is the maximum engine power. 

Maximum engine power during braking is 345 kW. The average power while driving is 
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137.29 kW, the average power while braking is 88.53 kW. For whole route, 

Beylikd¿z¿-Sºĵ¿tl¿­eĸme, average energy requirement is 105.33 kWh. However, 

regeneration of about 40% of this energy (41.92 kWh) would be possible.  

 

The areas where the engine power goes to negative in motor power vs time graphs are 

the points where the motor is compressed. This indicates that those areas have a 

regenerative energy recovery potential. Engine power versus time graphs were given in 

Figure 14, 15, 16, and 17.  

 

Figure 14. Measurement1_Motor power vs Time Graph 
 

 

Figure 15. Measurement2_Motor power vs Time Graph 
 

 

Figure 16. Measurement3_Motor power vs Time Graph 
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Figure 17. Measurement4_Motor power vs Time Graph 
 

5. Conclusions 

In this study, long term data acquisition from BRT Istanbul vehicles and data analysis 

were realized in order to derive a specific driving pattern for BRT. Characteristics 

driving parameters were also presented to help developing a hybrid/electrical vehicle 

planned to be used on the same line. Therefore, a hybrid energy management and 

electrical powertrain system can be designed specifically for BRT vehicles.  

Potential and advantages of H/EV for BRT Istanbul are given below. Important points 

for design studies should also be considered. 

 

ü Daily more than 800,000 passengers make BRT one of the most important 

arteries in Istanbul and one of the most important BRT applications in the world. 

Any incident or accident cause devastating results. The vehicle designed for this 

line should have maximum security fitment and back-up systems.  

ü Percentage of electric or hybrid ratio of the vehicle which should be determined 

by operatorôs requirements is an important issue for the design process. On the 

other hand, emergency cases should be considered for operational safety and 

costs. 

ü Another important decision for hybridization is that where (bus stop, main 

station, etc.), how (by wire or wireless) and how often (on road, after each ring 

or daily) vehicle will be charged. Answers can help for energy storage system 

capacity and charging system design. 
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ü A BRT vehicle spends 2/3 of a day by working actively and 1/3 of the day by 

resting actively. Roughly 8 hours is enough for charging battery systems in rest 

time. 

ü Average energy requirement for average distance between two stops, 1163 

meters, is 2.4 kWh. Average waiting time at each bus stop, 20.63 seconds, can 

be used for fast charging, especially for contact free (wireless) charging. 

Considering energy requirement and charging time, ultra capacitors (U-Caps) 

which can be fully charged in seconds will be best solution for rechargeable 

energy stroge system (RESS). 

ü Another option for charging is waiting time at the main stations which is almost 

more than 10 minutes. Besides hybridization of powertrain system, RESS can be 

hybrid by LiION and U-Caps combination. While dynamic energy can be 

provided by U-Caps, intensive energy requirement can be supplied by LiION 

batteries. 

ü Extreme conditions should also be considered in design process such as 

ñBoĵazi­i-Zincirlikuyuò interval which is only the part with city traffic. Average 

speed decreases to its minimum value and vehicle performs many stop-go 

operations on this interval. Although average distance between stops is 1.16 km, 

this interval is 4.5 km with high slope. Energy requirement of this exceptional 

interval can be provided by ICE or high capacity of LiION batteries. These 

energy sources also serves as back-up energy sources in emergency case.      

ü The average power while driving is 137.29 kW, the average power while 

braking is 88.53 kW. For whole route, Beylikd¿z¿-Sºĵ¿tl¿­eĸme, average 

energy requirement is 105.33 kWh. However, regeneration of about 40% of this 

energy (41.92 kWh) would be possible.  
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Abstract 

Intelligent Transportation Systems (ITS) aims to create solutions and alternatives for 

increasing the quality of transportation for passengers, drivers and pedestrians. In recent 

years, changes resulting from the increase in population in many countries have led to 

the necessity of using intelligent transportation systems. With an increase in the people 

of ageing and living with disabilities, accessibility of transportation has come into 

prominence as a priority area of transportation policies of the countries that have been 

established in many studies regarding population. Accessibility of transportation is a 

critical aspect regarding social lives of both elderly and disabled people. Important 

issues such as transportation, infrastructure, planning and integration between modes of 

transport need to be addressed, because of changes in the population. In this study, 

examples of intelligent transportation which can be applied to urban transportation 

problems facing elderly and disabled passengers will be examined. Aim of this study to 

compare the intelligent transportation applications which are solutions for urban 

transportation problems facing elderly and disabled passengers between counties. 

Elderly and disabled passengers are faced with lower quality of transportation due to 

problems experienced especially in city life compared to other passengers. Regarding 

public transportation, buses and railed vehicles used in the city are not designed to be 

accessible to disabled and elderly passengers. This study will also focus on safety in the 

urban transport process in Turkey for the elderly and disabled passengers. Furthermore, 

it considers comfort and safety suggestions that could be developed for intelligent 

applications regarding the ageing and disabled passengers. 

 Keywords: Intelligent Transportation System, Accessibility, Urban Transport 
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 1. Introduction  

 The aim of this study to analyze the practices for achieving integration into intelligent 

transport systems for elderly and disabled passengers in Turkey and other countries. 

This entails taking a more detailed examination Passenger Information System such as 

route planning, traffic management systems, transportation systems, accident and 

emergency system which will all be analyzed. In addition to this systems, from the 

perspective of intelligent transportation systems and applications, we have reviewed at 

the accessibility features of disabled people and groups over 65 who use public 

transportation. 

 Whichever mode of transportation is used, the problems of boarding and landing of 

disabled and elderly passengers must be solved to enlarge integration to the social life. 

The most common transport mode is public transport via the highway. For this reason, it 

is necessary to determine the number and size of public vehicles by the population. The 

systems designed for the needs of the elderly, the disabled, and especially the disabled 

individuals with low mobility should provide safe and comfortable access to these 

passengers and increase the integration to the transportation system. 

  

With the formulation of appropriate policies and programs, it is necessary for the 

heterogeneous group of disabled and older adults to effectively deal with the 

transportation needs and to cooperate with the professions and institutions such as 

transportation planners, land use planners, urban designers, community services, public 

transportation authorities. For people with disabilities, transportation policies aiming at 

reducing obstacles in front of the pedestrian journey and the transportation structure 

need to be established. This will support to enhance the restricted access of urban older 

adults to urban transportation. 

  

 2. Brief Definition of Transport Accessibility And Disability  

Accessibility is considered as a much more important factor in providing superior, 

effective and an intelligent transportation system. We all need effective transportation 



 

 

31 

 

system which can be in form of buses, trains, planes, ships among others (ECMT, 

2006). óAccessibilityô refers to ñThe quality of being easily reached, entered, or used by 

people who have a disabilityò (Oxford Dictionary, 2018). From a transportation 

perspective, it means how easily the disabled person moves from one place to another 

through the transport system and how easily they move with one or more modes of 

transport. 

 

 Disability is defined as a óphysical or a condition that restricts one's movements, senses 

or activitiesô (Oxford Dictionary, 2018). Some examples of disability include lack of 

sight, hearing, speaking, physical disabilities as well mental disability.  

  

3. Background On Elderly And Disabled People 

 The elderly population who are aged 65 and over was about 15% of the working-age in 

1960. By 2030, this population will increase by 35%, most especially after 2010 with a 

strong growth and estimated proportion of 50% for the elderly. Over the past two 

decades, the OECD countries received a rise of over 45 million in the number of 

pensioners (65 years and over). In the same period there was a 120 million rise in the 

working population. Consequently, they have not been a significant social and 

economic trade resulting from the aged population (OECD, 1998). 

In the following 25 years, the number of persons who will benefit from the pension fund 

will rise by 70 million, and the same time the population of working-age will rise by 

just five million (OECD, 1998). By 1960, at least four persons provided support for one 

old person. Currently, that number stands at three and is projected to continue for 

another ten years (OECD, 1998). 

 Between the years 2013 and 2023 Turkeyôs population increased from 51.8 million to 

57.7 million. This represented a 11.4% increment. In these demographic trends would 

led to a highly aged population proportion in Turkey. During the year 2012, the 

population of the elderly (65 years and above) was at least 5.7 million representing a 

percentage of 7.5. These elderly peopleôs population growths in the years 2023, 2050 
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and 2075 are expected to respectively escalate to 8,6 million, 19.5 million and 24.7 

million indicative of respective proportions of 10.2, 20.8 and 27.7 percentages 

(Turkstat, 2013). 

An estimation of 15% of the global population have some form of disabilities, of which 

to 2-4% of these experience significant difficulties in normal functionality (World 

Health Organization, 2011). According to 2011 Population and Housing Census (PHC) 

in Turkey, individuals who are 3 years and beyond experience some form of disability, 

which could be, physical, sight, hearing, spoken and memory among others. This 

compared to other peers are about 6.9%. On the contrary the proportion of the 

population aged 3 and over that does not experience difficulty in walking and climbing 

stairs is 90%; the percentage of people in the same age range experiencing some form of 

difficulty is 6.7% (Turkstat, 2011). 

  

 Table 1. The Present And Forecast Elderly People Population for Turkey People 
                                                                                                      Population, millions (percentage) 

Year 

Total Adult  

Population 

(aged over 15) 

Persons Aged 65+ 

2018 67,8% 8.7 % 

2023 67.2% 10.2% 

Source: Turkstat, OECD and EU data 

  

Table 2. The Present Figures of People with Disabilities of Turkey  
                                                                                                            Population, millions (percentage) 

Year 
People with 

Disabilities 

People with 

Transportation  

Disabilities 
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2002 12.3% %42,8 

2010 6.9% %12,9 

Source: Turkstat 

  

12,9% of registered persons with disabilities stated that they are not suitable for the 

environment where public transport is located in 2010 (Turkstat 2010). 

 

4. Intelligent Transport Applications and Solutions 

The following section describes how ITS solutions in Turkey and other countries are 

audited for different areas of activity. These areas can be divided into five categories 

(Turkey ITS, 2014): 

Passenger Information Systems,  

Public Transport Systems, 

Traffic Management Systems,  

Electronic Payment Systems,  

Accident And Emergency Systems, 

4.1. Passenger Information Systems 

Passenger information networks used in public transport are a common system used by 

many passengers. Wireless information and communication technologies in Turkey, 

though, has led to the development of the online passenger information and navigation 

system, various shortcomings in travel planning services offered are still available. The 

prominent benefit resulting from passenger information systems are development of the 

online navigation system created for passengers. Despite that, there are various short-

comings in travel and planning. There is often a fragmentation of information 

concerning transportation and tariffs routes. As a result, single mode, local or regional 

public transportation systems are considered in the voyage applications. There is also 
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limi ted support for planning intermediate transfers between different geographic 

locations.                    

4.2. Public Transport Systems 

In order to take full advantage of the existing public transportation infrastructure, 

enhance efficiency, effectiveness as well as attractiveness, Intelligent Transportation 

Systems (ITS) have been introduced (Elkosantini and Darmoul, 2013). Public transport 

systems should be organized to provide effective use of individuals through vehicles 

that are automated and geographical information system. Others are ground, decision 

support and wide positioning systems. In order to provide effective personal use through 

geographic, automated vehicle and ground system, there should be good organization. 

This will also supplement towards the decision support and extensive positioning 

system. For this purpose, eye application and disabled information systems are used to 

provide integration of disabled individuals into the system. At the same time, efforts are 

being made to increase the accessibility of urban transportation services for elderly and 

disabled people by using traffic technology services and warning systems. In the UK, 

increased transportation for the elderly who are disabled has been used with buses 

having lower steps, easy-to-grip handouts and improved lighting. Other inclusive 

services included easy to use bell pushes, clear stopping signs and easy to read 

destination signs (Debt for Transport, 2004) 

4.3. Traffic Management Systems 

The traffic management systems are aimed at increaing efficiency and service quality in 

the transportation systems and decreasing traffic intensity. These systems enable 

efficient use of traffic lights and prevent drivers from not taking precautions in the face 

of dangerous situations. By means of the dynamic traffic information systems, the 

incoming data provides information to the passengers using the relevant route. The use 

of traffic management systems in real-time information systems is becoming a major 

requirement of the elderly and disabled passengers.  
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 4.4. Electronic Payment Systems 

Non-contact smart cards are heavily used in electronic payment systems. Payment of 

transportation charges, such as contactless cards, is used in a certain area and within the 

transportation network of a certain company. 

Smart fare-payment cards can reduce the time loss when boarding a bus or metro for 

older adults and people with disabilities. These cards can be used to apply to many 

services, including public phones.  

4.5. Accident And Emergency Systems 

Accident and emergency systems services in Turkey has not developed well regarding 

ITS. Management of traffic incidents necessitates the application of intelligent systems 

regarding preventing loss of life and injuries and minimizing material damage. The 

most important of the European Union accident and emergency management practices 

is the system called e-call. At the end of 2017, Turkey supports the e-call system is 

incorporated into some other countries. (Eena.org, 2017). The e-call system aims to 

reduce the time between when an accident occurs and when medical services are 

provided. Another goal is to reduce the consequences of injuries to prevent death and 

disability. 

 

 5. The Applications for Intelligent Transport ation System for Elderly and 

Disabled People 

In this section, various applications will be introduced to increase the accessibility of 

elderly and disabled people to public transportation. Therefore, compared to smart 

applications that will be used in Turkey and other countries. At the same time, Turkey 

Intelligent Transportation Systems Strategy Paper (2014-2023) of individuals with 

reduced mobility, one of the situated strategic objective of the Action Plan to facilitate 
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the intelligent transport systems of access to transportation and services will be 

transferred to the system can be applied for the purpose. 

 5.1. General Route and Information System 

Transportation services vary over time and the routes they serve differ on routes. 

Information system concerning public transportation services ï destination and time of 

work costs and so forth, but the aged with disabilities and people with disabilities have 

more information needs especially if they are wheelchair users. 

The elderly and people with disabilities, especially need easy to use trails, vehicles and 

tariffs, fees (including concessions for older and disabled people) and they prefer their 

booking procedure. These users have specially prepared information systems. The Table 

3 shows the applications that countries use for elderly and disabled passengers. 

  

 Table 3. The applications of information system  

Information System Country  Aim to 

SNCF Group (Rail 

Company) 

France Information about accessible 

public transport on railway 

Trenitalia Italy Information about accessible 

public transport on railway 

INFOMOBĶ France Offers information 

accessibility through bus, 

train and metro services 

GEOFOX Germany Provides detailed 

information on structural 

characteristics for the 

traveller 
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Tripscope ---- Advises clients on specific 

journeys to the point of 

providing details 

Traveline United Kingdom With a phone-based system 

to increase transport 

accessibility 

NextBuses United Kingdom Transfer bus information 

directly to the passenger's 

phone 

Arriva Bus United Kingdom Transfer bus information 

directly to the passenger's 

phone 

Asistant Project United Kingdom Asistant to elderly and 

disabled people for travel 

Disabled Information 

System 

Turkey Establishment of a disability 

notification system 

 Source: The contents are compiled by the authors.  

 

The French railway company SNCF guarantees a complete service to the elderly and 

disabled passengers with the assistance services at the relevant stations, from the 

departure station to the arrival station. These support services are provided by 

communicating with Acc¯s Plus (medias.sncf.com, 2015). 

Passengers are informed about the availability of train stations and trains. The train 

reception, attendant service and necessary equipment can be reserved according to 

passenger needs. With the French railway company, Italy (Trenitalia) project began to 

use the information system for elderly and disabled passengers. Another project used to 
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give detailed information to elderly and disabled passengers is INFOMOBI, which can 

also be used as a mobile application (ECMT, 2006). 

GEOFOX, Hamburg HVV (Hamburger Verkehrsverbund) passenger information 

system is a comprehensive information system. The system provides detailed 

information on the structural features and the technical features of the vehicle at high-

speed train stations, bus stops and junctions. At the same time, it is also possible for a 

disabled traveller to choose options that meet their specific needs. For example, a 

disabled passenger is allowed to choose a low-level entry bus. 

Another information service for the disability is a charity called Tripscope. This is 

detailed advice on how to make a trip by avoiding a specific hurdle for mobility. 

Phone ï based systems are cardinal for providing the disabled with travel information, 

for example timetables and orientation facilities for buses, train as well as ferry services. 

Extra audiovisual and visual services such as accessibility of vehicles, stations and stops 

to disabled passengers and assistance to people with disabilities when travelling are also 

offered. 

Disability Information System supported by Istanbul Development Agency will be 

informed about the disabled individuals who use public vehicles on city trips with 

announcements from outside the vehicles. When the buses approach the stop, the 

direction will be announced. Thus visually impaired passengers will be able to 

distinguish the bus from the other vehicles approaching the stall without assistance 

(erisilebiliristanbul, 2014). 

 5.2. Global Positioning System Related Applications 

For blind and partially sighted people it is crucial to learn the location of the 

transportation areas. At the same time, information about delays or changes in travel 

routes is also critical to disabled passengers. For this reason, audible and understandable 

announcements become more common in public transport. 

In the UK, talking signals and voice information concerning locations has been 

provided as a reaction to RNIB(Debt for Transport, 2004). At the same time, visually 
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impaired or blind passengers receive a voice information service along the route with a 

small portable device named Trekker Breeze or BrailleNote (Debt for Transport, 2004). 

Travel information such as when buses stop, delay and route changes are integrated into 

the local transport system via the Global Positioning System. 

In the United Kingdom, similar to the RNIB React system used in Turkey "Disabled 

Information System" White Card is planned to be provided to individuals with 

disabilities conducted in the name of the project. Through the Smart Stop, the disabled 

passenger will read the dormant panel board, and this information will be conveyed to 

the public transport driver. This will increase passenger safety. Audible warning 

systems will be used for buses coming to visually impaired passengers. At the same 

time, the disabled passenger radio system will also be able to access the vehicle's 

navigation and where to find out when it will arrive. Another project is carried out in 

Turkey ñSeeing Eyeò (gorengoz.net, 2012) This project is a social project aimed at 

making visually impaired individuals more independent and able to take more space in 

social life and to make living conditions easier. Gºrengºz has applications developed on 

the latest technology smartphones and maps with GPS connection for visually impaired 

individuals. Navigate, navigate without needles, cast their location as messages, and 

take advantage of smartphone features. 

 

 5.3. Using Smart Cards And Electronic Payment Systems For Domestic Transportation 

Smart cards are used to conduct ticketing on public transport, to provide the best 

possible travel for a certain period, and to provide operators with detailed information 

about the travel frequencies of their passengers. 

The system that can provide significant benefits for the disabled is contactless smart 

cards and electronic payment systems that are used to pay fees for public transport. 

Over a prolonged period, this card is vital for services like payment for parking as well 

as tolls. The smart card-based system can provide convenience for both elderly and 
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disabled passengers on bus journeys, as well as featured cards to be assigned to these 

passenger groups and communicating with the passenger of the public transport driver. 

   

Table 4. Smart cards used in urban transportation in various countries 

Smart Cards Country  

Navigo France 

Oyster England 

Akyolbil  Turkey 

Octopus Hong Kong 

ATAC Metrebus Italy 

Kolibricard Germany 

 Source: The contents are compiled by the authors.  

5.4. Smart Bus Station Applications 

 Effective use of intelligent technologies, GPS systems and electronic information 

systems for elderly and disabled passengers is only possible with the availability of 

convenient public transport and convenient stops. The improvement of bus stops and the 

use of wheelchair accessible transport vehicles are carried out by both local authorities 

and transport authorities. Joint ventures ensure that the benefits to passengers, including 

the elderly and the disabled, are maximized. 

Informing elderly passengers who are visually impaired and especially visually 

impaired passengers at bus stops will increase the integration of these passengers into 

the transportation system. For example, when the future of public transport, which will 

move direction, be reported to the driver that stops the elderly, or disabled passengers 

found the information is quite necessary. 
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People waiting at bus stops via passenger information systems and public transport 

information systems can learn the estimated arrival times of public transport at bus 

stops. Also, passengers on public transport can learn arrival times to the next bus stop. 

The fact that these systems are in the form of voice announcements helps elderly and 

disabled passengers to obtain higher quality transport services. These kind of 

application can be seen into the many countries also in Turkey. 

 

 6. Conclusions 

Considering that public transport serves as a link for social activities, it is essential not 

to ignore that are old and those with disabilities. Currently, public transport for the aged 

and the disabled is low on quality. Accessing information about available services for 

travel has always been a challenge. As a result, the elderly and disabled passengers are 

less interested in the use of public transport. To remedy that situation, it is essential to 

use intelligent transportation system for easy accessibility of public transport. 

Accessible transport is cardinal for the provision of urban resources and services. The 

aim of accessible transport is to housing, employment, social welfare and recreation for 

public including aged and disabled people so the needs of the aged and disabled should 

be accommodated into the transportation. This is through a build in the environment, 

urban facilities and services as well as social integration that contributes to the 

enhancement of a higher life quality. In this area, various systems have been developed 

to ensure the safety and security of passengers and drivers during journal into the cities 

or between the cities. With regards to evaluated in the context of urban transport, it 

becomes more of an issue to model ITS towards expectations of elderly and disabled 

passengers. In our paper, we revealed modern practices and guidelines accessible 

intelligent transportation applications. These applications, especially in public transport 

aim to increase the comfort and security of transport services. For this reason, smart 

transportation systems should be used as solution partners to easily access to these 

vehicles. For the community to stay active (especially the old age and the disabled), an 

effective transportation system is essential because of improvement for efficiency, 
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safety, quality as well as a reliable transportation system. Besides that, ITS reduces 

maintenance costs which process to keep in good condition resultantly offering more 

prospects for increased revenue. In Turkey, applications for aged and disabled people 

are improved like other countries and area of usage should be enlarged. Awareness of 

people for these kind of applications impose policy makers to improve and make social 

integrations.  

 

References 

Dept. for Transport, (2004). Traveline & transport direct disabilities customer research. 

Available at: https://www.visitengland.com/sites/default/files/accessible-public-

transport.pdf, [Accessed 25 March. 2018] 

 

ECMT. (2006). Improving transport accessibility for all: guide to good practice. 

transport. https://doi.org/10.1787/9789282101407-en 

 

 Eena.org. (2017). Turkey to deploy ecall. Available at: 

http://www.eena.org/news/turkey-ecall#.WrgWiC5ubIU,  [Accessed 25 March. 

2018] 

 

Elkosantini, S., & Darmoul, S. (2013). Intelligent public transportation systems: a 

review of architectures and enabling technologies. Advanced Logistics and 

Transport (ICALT), 2013 International Conference on, 233ï238. 

https://doi.org/10.1109/ICAdLT.2013.6568465 

 

erisilebiliristanbul.org (2014).  IETT Disability information system project, Available 

at:http://www.erisilebiliristanbul.org/Calismalar/Documents/Erisilebilir_Istanbul_

Calismalari_IETT_Engelli_Bilgilendirme_Sistemi_Projesi.pdf, [Accessed 25 

March. 2018] 

 

https://www.visitengland.com/sites/default/files/accessible-public-transport.pdf
https://www.visitengland.com/sites/default/files/accessible-public-transport.pdf
http://www.eena.org/news/turkey-ecall#.WrgWiC5ubIU
https://doi.org/10.1109/ICAdLT.2013.6568465
http://www.erisilebiliristanbul.org/Calismalar/Documents/Erisilebilir_Istanbul_Calismalari_IETT_Engelli_Bilgilendirme_Sistemi_Projesi.pdf
http://www.erisilebiliristanbul.org/Calismalar/Documents/Erisilebilir_Istanbul_Calismalari_IETT_Engelli_Bilgilendirme_Sistemi_Projesi.pdf


 

 

43 

 

 gorengoz.net, (2012). Available at:  http://hgm.ubak.gov.tr/tr/sayfa/32, [Accessed 28 

March. 2018] 

 

 medias.sncf.com  (2015). ñGuide du voyageur ¨ mobilit® r®duiteò, published by SNCF, 

Paris. Available at: 

http://medias.sncf.com/sncfcom/pdf/guides/Guide_de_mobilite_reduite.pdf, 

[Accessed 20 March. 2018] 

 

 OECD, (1998). Maintaining prosperity in an ageing society. Organisation for 

Economic Co-operation and Development, Paris. 

 

 Oxford Dictionary, (2018). Accesibility [Def. 3]. In oxforddictionaries.com. Retrieved 

03 March, 2016, from https://en.oxforddictionaries.com/definition/accessibility 

 

 Oxford Dictionary, (2018). Disability [Def. 1]. In oxforddictionaries.com. Retrieved 03 

March, 2016, from https://en.oxforddictionaries.com/definition/disability   

 

Statistical Institute, (2010). Available at:  

http://www.turkstat.gov.tr/Kitap.do?metod=KitapDetay&KT_ID=1&KITAP_ID=2

44, [Accessed 19 February. 2018] 

 

Turkey  (2014). Intelligent transportation systems (ITS) strategy paper (2014-2023) and 

supplement (2014-2016), Transport, Maritime and Communications Ministry, 

Ankara 

 Turkstat, (2011). Population and housing census, Ankara, Turkish Statistical 

Institute,2011,  Available at:  

http://www.turkstat.gov.tr/Kitap.do?metod=KitapDetay&KT_ID=11&KITAP_ID=

276, [Accessed 19 February. 2018] 

 

http://hgm.ubak.gov.tr/tr/sayfa/32
http://medias.sncf.com/sncfcom/pdf/guides/Guide_de_mobilite_reduite.pdf
https://en.oxforddictionaries.com/definition/accessibility
https://en.oxforddictionaries.com/definition/disability
http://www.turkstat.gov.tr/Kitap.do?metod=KitapDetay&KT_ID=1&KITAP_ID=244
http://www.turkstat.gov.tr/Kitap.do?metod=KitapDetay&KT_ID=1&KITAP_ID=244
http://www.turkstat.gov.tr/Kitap.do?metod=KitapDetay&KT_ID=11&KITAP_ID=276
http://www.turkstat.gov.tr/Kitap.do?metod=KitapDetay&KT_ID=11&KITAP_ID=276


 

 

44 

 

 Turkstat, (2013). Population projections, 2013-2075. Turkish Statistical Instētute, 

Available at:  http://www.turkstat.gov.tr/PreHaberBultenleri.do?id=15844 

[Accessed 25 February. 2018] 

 

 Turkstat, 2010, Survey on problems and expectations of disabled people, Ankara, 

Turkish 

 

 WHO (World Health Organization), (2011). ñWorld report on disability 2011,ò Am. J. 

Phys. Med. Rehabil. Assoc. Acad. Physiatr., vol. 91, p. 549 

http://www.turkstat.gov.tr/PreHaberBultenleri.do?id=15844


 

 

45 
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Dezavantajlē Gruplar A­ēsēndan Ķrdelenmesi: Gaziosmanpaĸa ¥rneĵi 
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¥zet 

G¿n¿m¿zde ve gelecekte artan n¿fus yoĵunluĵu konut, altyapē, ulaĸēm, eĵitim, saĵlēk, 

g¿venlik, ­evre ve enerji gibi alanlarda sorunlarē da beraberinde getirmiĸtir. Bu 

sorunlarēn giderilmesine ve yaĸam kalitesini artērēlmasēna yºnelik akēllē ĸehir 

uygulamalarēnēn kolaylaĸtērēcē rol¿ yadsēnamaz bir ger­ektir. 

T¿rkiyeôde mevcut yapēlaĸmēĸ ĸehir alanlarēnēn %80ôler d¿zeyinde kentsel dºn¿ĸ¿me 

tabi tutulmasē gerektiĵi yetkili makamlarca ve bilim ­evrelerince yapēlarēn risk bazlē 

deĵerlendirilmeleri kapsamēnda s¿rekli ifade edilmektedir. Bu ­alēĸmada bahse konu 

oran doĵrultusunda kentsel dºn¿ĸ¿m proje alanlarēnda akēllē ulaĸēm kullanabilirliĵini 

incelendi.  

Kentsel dºn¿ĸ¿m uygulamasēnēn bir sebebi de yetersiz ulaĸēm akslarēndan dolayē kitleye 

hizmet veremeyen trafik sorunlarēnēn varlēĵēdēr. Kentsel dºn¿ĸ¿m uygulamalarēnda bir 

baĸka ama­ ise trafik sorunlarēndan dolayē b¿t¿n ulaĸēm altyapēsēnēn akēllē ĸehirlere 

hizmet edecek ĸekilde uzun vadeli olarak deĵiĸtirilmesi yºn¿ndedir. Akēllē Ulaĸēm 

Sistemleri (AUS) aracēlēĵēyla teknik altyapē uygun seviyeye getirilerek yeni bir ĸehir 

oluĸturmayē hedeflemektedir. Bu hedeflenen akēllē ĸehri oluĸtururken ­evreci bir ulaĸēm 

sistemi kullanēlēp aynē zamanda insanlarē bu kent i­erisinde metropoliten hayatēn 

getirmiĸ olduĵu stresten uzaklaĸtērarak psikolojilerini rahatlatēp daha yaĸanabilir bir 

yerleĸme oluĸturulacaktēr. Bu yaĸanabilir yeni kent uygulamasē teknolojinin insan 

hayatēna girmesiyle olanak kazanmēĸtēr.  

Bu geniĸ ­er­evede kentsel dºn¿ĸ¿m uygulamalarēnda dezavantajlē gruplarēn akēllē 

ulaĸēm sistemi ile dezavantajlarēnē en aza indirecek uygulamalarēn yapēlmasē ve 
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yapēlabilirliĵi ºnemli bir eriĸilebilir ĸehir kriteridir. Akēllē ĸehirler planlama ve tasarēm 

aĸamasēndan itibaren, engellilerin kullanēm ve eriĸebilirlik ihtiya­larēnē karĸēlayabilecek 

ĸekilde d¿zenlenmelidir. (Tiyek.Eryiĵit.Emrah, 2016,s, 1)  

Bu ­alēĸma da T¿rkiyeôde akēllē ĸehir ­alēĸmalarēnēn ne durumda olduĵunu, kentsel 

dºn¿ĸ¿m uygulamalarēnda ne kadar dikkat edildiĵini deĵerlendirilerek, yoĵun kentsel 

dºn¿ĸ¿m alanlarē bulunan Ķstanbul ilinde Gaziosmanpaĸa il­esi ºrneĵi kapsamēnda akēllē 

ulaĸēm sistemleri ile dezavantajlē gruplara yºnelik ºneriler getirerek insanlarēn refah 

seviyesini arttēran bir katkēda bulunulacaĵē d¿ĸ¿n¿lmektedir.  

¢alēĸma kamusal alanda ve yarē kamusal alanda dezavantajlē gruplarēn genel 

eriĸilebilirliĵe iliĸkin sorunlarēnēn mekan ve akēllē ulaĸēm tasarēmlarē ile 

kolaylaĸtērēlmasēna yºnelik ºnerileri barēndērmasē a­ēsēndan farklēlaĸmaktadēr. 

Dezavantajlē gruplarēn temel sorunlarē mevcut bilimsel ­alēĸmalar ve meri mevzuattan 

tespit edilerek Gaziosmanpaĸa Kentsel Dºn¿ĸ¿m uygulamasēna esas riskli alan projesi 

temin edilerek analiz edilerek ºneriler geliĸtirilmiĸtir. 

Anahtar Kelimeler: Gaziosmanpaĸa, Akēllē Ulaĸēm Sistemleri, ¢evreci Ulaĸēm Ķzleri, 

Dezavantajlē Gruplarēn Eriĸebilirliĵi 

 



 

 

47 

 

Analysis of Intelligent Urban Practices in Urban Transformation 

Areas in Terms of Disadvantaged Groups: Gaziosmanpaĸa Example 

Abstract  

Increasing population density today and in the future has created problems in housing, 

infrastructure, transportation, education, health, security, environment and energy. The 

role of smart city applications in facilitating these problems and improving their quality 

of life is indisputable. 

Turkey in the context of the present 80% level of built-up areas of cities where urban 

renewal should be subject to the competent authorities and science-based risk 

assessment of structures circles they are constantly being phrase. In this study, the 

possibility of using intelligent transportation in the urban transformation project areas in 

the direction of the mentioned subject matter rate was examined. 

One of the reasons for the implementation of urban transformation is the existence of 

traffic problems that can not serve the masses due to inadequate transportation axes. The 

main purpose of urban transformation applications is to change the entire transportation 

infrastructure in the long term to serve smart cities due to traffic problems. It aims to 

create a new city by bringing the technical infrastructure to the appropriate level 

through Intelligent Transportation Systems (AUS). While creating this targeted smart 

city, an environmentally friendly transportation system will be used and at the same 

time people will be able to relax their psychology by creating a more livable settlement 

by removing the strassure that the metropolitan life brought within this city. This livable 

new city has been enabled by the introduction of technology into human life. 

The implementation and feasibility of disadvantaged groups in urban transport 

applications in this wide frame is the most accessible city criterion, which will make the 

least of their disadvantages with the intelligent transport system. Smart cities should be 

organized from the planning and design stage so that they can meet the needs for use 

and accessibility of the disability. 

This study is in what state of smart cities to work in Turkey, measuring it be noted how 

the urban transformation projects are expected to contribute to the creation of a smart 
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city intelligent transportation systems covered by Eyup example with urban renewal 

areas, bringing proposals for the disadvantaged groups that increase people's welfare. 

The study differs from public space and semi-public space in terms of accommodating 

disadvantaged groups' suggestions for facilitating accessibility issues with space and 

intelligent transportation designs. The main problems of the disadvantaged groups were 

identified by analyzing existing scientific studies and meri legislation and analyzing the 

risky area project for Gaziosmanpaĸa Urban Transformation application. 

Keywords: Gaziosmanpaĸa, Intelligent Transportation Systems, Environmental 

Transportation Records, Accessibility of Disadvantaged Groups 

 

1. Giriĸ 

ķehirler 19. Y¿zyēldan itibaren kendini ­abuk geliĸtiren bir s¿recin i­erisine girmiĸtir. 

ķehirler hem fiziksel olarak hem de insan yoĵunluĵu a­ēsēndan 20. y¿zyēlēn sonlarēndan 

itibaren artarak b¿y¿meye devam etmiĸtir. 

N¿fus artēĸē d¿nyada g¿n ge­tik­e artmaktadēr. N¿fus artēĸē ile eĸg¿d¿ml¿ olarak trafiĵe 

katēlan taĸēt sayēsē da artmaktadēr. Taĸēt sayēsēnēn ve kullanēmēnēn artmasēyla birlikte, 

ºzellikle belirli bir ºl­eĵin ¿zerindeki ĸehirlerde, trafik yoĵunluĵunun ortaya ­ēkardēĵē 

bir­ok sorunun, acilen ºn¿ne ge­ilmesi gerekliliĵi a­ēktēr. Mevcut alt yapēlarēn 

durumuna bakēldēĵēnda artan n¿fusla ortaya ­ēkan ihtiya­larē karĸēlamakta g¿­l¿k 

yaĸamktadēr. Karĸēlanamayan bu ihtiya­larēn insan hayatē ¿zerindeki olumsuz etkilerini 

azaltmak i­in ulaĸēm sisteminde iyileĸtirme yapēlmasē gerekmektedir (Kºz,2011,s.14). 

Bu s¿re­te ĸehirlerin hēzlē b¿y¿mesi ­eĸitli sorunlarē beraberinde getirmiĸtir. Bu 

sorunlar; artan n¿fus yoĵunluĵu, konut, altyapē, ulaĸēm, eĵitim, , g¿venlik, ­evre ve 

enerji gibi alanlarda sorunlar doĵurmuĸtur. Artan n¿fus yoĵunluĵu ­evresel kalitenin 

bozulmasēna da sebebiyet vermektedir. Bu sebepten dolayē refah i­erisinde yaĸamasē 

gereken insanlarēn yaĸam kalitelerinin d¿ĸmesine sebep olmaktadēr. Bu d¿ĸen yaĸam 

kalitesi beraberinde bir­ok ĸeyi etkilemektedir.  

Kentsel n¿fus artēĸē sonucu enerji ve ¿retim-t¿ketim zincirinden ulaĸēmdan altyapēya 

bir­ok husus negatif etkilenmektedir. Dolayēsēyla kent planlamasē yapēlērken alt yapē 
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gºz ardē edilmeden oluĸan yeni kente gºre tasarēm yapēlmasē gerekliliĵi bilinen bir 

ger­ektir. (Varol, 2017,s, 44)  

Kaynaklara gºre s¿rd¿r¿lebilir ĸehir ile ilgili mutabakata varēlan a­ēklamalar ĸu 

ĸekildedir; ñinsan gereksinmelerine g¿n¿m¿z kentlerinden daha iyi yanēt veren ve kent 

sistemlerinin gelecek kuĸaklarēn gereksinimlerinin karĸēlanmasēnē engellemeyecek bir 

bi­imde geliĸtirilmesini saĵlayan kent (Ert¿rk, 1996, s,175)ò, veya ñs¿reklilik i­inde 

deĵiĸimi saĵlamak amacēyla, sosyo ï ekonomik ­ēkarlarēn ­evre ve enerji ile ilgili 

kaygēlarla uyumlu hale getirildiĵi kenttir (Geenhuisan ve Nijkamp, 1998 

akt:Tosun,2013, s,33). 

Ķletiĸim, bilgisayar ve elektronik gibi geliĸmiĸ teknolojiler ¿zerine kurulmuĸ olan akēllē 

ulaĸtērma sistemleri,  ger­ek zamanlē ve g¿ncel veri tabanlarēnē kullanmakta olup 

ulaĸtērma konusundaki g¿venliĵi, etkinliĵi ve hizmet kalitesini geliĸtirmek amacēyla 

daha ­ok iĸletme, kontrol ve yºnetim problemlerinin ­ºz¿m¿ne yºnelik hizmet veren 

sistemlerin ortak adē olarak ifade edilmektedir. Kavramēn adēnda ge­en ñakēllēò terimi, 

bu sistemlerde var olan fonksiyonlarēn, iletiĸim, bellek, bilgi analiz yeteneĵi ve adapte 

olabilme davranēĸēnēn yanē sēra duyarlē bazē ºzelliklere sahip olmalarē sebebi ile 

kullanēlmaktadēr. Diĵer taraftan insan ve eĸyalarēn bir yerden bir yere taĸēnmasēnē 

saĵlayan teknolojik ve kurumsal bazdaki t¿m ulaĸtērma sitemlerinin entegrasyonu da 

ñakēllē ulaĸtērma sistemiò kavramēnēn i­inde deĵerlendirilmektedir (Yardēm ve Akyēldēz 

2004, s.405ï406) 

Akēllē ulaĸēm sistemi uygulamalarēndan bazēlarē ĸunlardēr; Seyahat S¿resi, Deĵiĸken 

Mesaj Sistemi (DMS), Trafik Yazēlēmlarē, Trafik Analiz Sistemi,  Trafik Yoĵunluk 

Haritasē, Trafik Kameralar, Mobil Bilgi Sistemi,  Yol Sensºrleri, Kural Ķhlal Tespit 

Sistemidir  (¢uhadaroĵlu, 2008; akt: ¢apalē, 2009,s.12). 

Kente dair bu sorunlarēn giderilmesine ­ºz¿m olarak oluĸturulacak olan kalabalēk 

ĸehirlerin aynē zamanda artan teknolojiyle beraber kentlerin akēllē ĸehirlere s¿r¿klendiĵi 

yadsēnamaz bir ger­ektir.  

Bu ­er­evede yerleĸmelerin %80ôinin dºn¿ĸeceĵi bir alanda T¿rkiyeôde sosyal ve 

ekonomik anlamada en ºnemli ĸehirlerin baĸēnda gelen Ķstanbulôda kendini yenileme 

anlamēnda ºnceliklenmiĸ stratejileri bulunan Gaziosmanpaĸa il­esinde Riskli alan 
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kapsamēnda yapēlan uygulamalarda akēllē ĸehir kapsamēnda ne yapēlēyor? T¿rkiye 

ĸartlarēnda neler yapēlabilir? Sorularē sēnērlarēnda analiz edilecektir.  

 

2. Gaziosmanpaĸa Kentsel Altyapē ve Ulaĸēm Sistemi Analizi 

Ķnsan ve nesnelerin bir yerden baĸka bir yere aktarēlmasēna ulaĸēm, bunu saĵlayan 

ara­lara da ulaĸēm sistemi dendiĵi ­ok genel bir ­er­eve olarak ifade edilebilir (¥zt¿rk 

2006, s.3). 

TUĶK verilerine gºre Ķstanbul ilinde bulunan hane sayēsē 2011 yēlēnda 3.699.930 iken 

2017 yēlēnda 3.886.890ôa ulaĸmēĸtēr. Dolayēsēyla hēzla artēĸ gºstermektedir. Artan ĸehir 

d¿zenleri genellikle ulaĸēm akslarē ­evresinde yapēlaĸma olan bºlgelerde 

karĸēlayamadēklarē y¿ksek fiyattan dolayē refah seviyesi y¿ksek konut olanaĵē 

kullanēcēlara sunamamaktadēr. Bu sebepten dolayē kullanēcēlar ĸehir merkezinden uzak 

farklē bir yapēlaĸmaya girmiĸ, daha rahat karĸēlayabilecekleri uygun fiyatlē konfor 

seviyesi y¿ksek konut arayēĸē i­erisine girmektedir.  

D¿nyada ºn plana ­ēkan g¿venli, dakik, daha kēsa s¿rede ve daha konforlu ulaĸēm 

talepleri son yēllarda ulaĸtērmanēn geliĸimini hēzlandērmēĸtēr. Bu geliĸme ­er­evesinde, 

lojistik hizmetleriyle desteklenen ulaĸtērma t¿rlerinin b¿t¿nleĸmiĸ bir ĸekilde iĸletimini, 

verimli ve etkili bir ulaĸtērma altyapēsē oluĸturulmasēnē ve ulaĸtērma t¿rlerinde 

g¿venliĵini ºne ­ēkaran lik kavramēnē da gºz ºn¿nde bulundurarak, insan faktºr¿n¿ 

ºncelik olarak gºren ve ­evreye zararē en aza indirgeyen politikalarēn uygulanmasē 

gerekliliĵi ortaya ­ēkmēĸtēr (Kalkēnma Bakanlēĵē, 2013, s. 122). 

Yoĵun n¿fus artēĸē sebebi ile metropoliten hayata ge­en kentler s¿rd¿r¿lebilir ve verimli 

ulaĸēm sistemlerinin ºzelliklerini i­inde barēndērēr. ķehir yaĸamēnda bireylerin 

bulunduĵu sosyal ve fiziksel alan ile yaĸam ĸekilleri saĵlēklarēnēn en ºnde gelen 

etkileyici unsurlarēndandēr. Yarē kamusal alanlarda da bu kent tasarēmēna dair kriterlere 

uyulmasē gerekliliĵi gºr¿lmektedir. 

Kent Ķ­i Ulaĸēm Stratejilerini ¥zt¿rk (2006, s.4): Kentin merkezi y¿k¿n¿ ve merkeze 

doĵru yoĵunlaĸan trafik y¿k¿n¿ azaltmak i­in orta ve b¿y¿k ºl­ekli sanayileri kent 

dēĸēna almak, merkez dēĸēnda yeni yerleĸim alanlarē oluĸturmak, toplu taĸēma ve 
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yayalara ºncelik vermek, dolaĸēm ve otopark kēsētlamalarē yapmak, dikey ulaĸēm 

mantēĵēnē kullanarak dikey ulaĸēm altyapēsēna hēz vermek, yol kenarē otoparklarēnēn 

caydērēlmasē, ­ok katlē kavĸak uygulamalarēna ge­ilmesi, mevcut hemzemin kavĸaklarēn 

geometrik a­ēdan yenileĸtirilmesi ve denetimi, yaya alt ge­itlerin artērēlmasē, esnek 

sinyalizasyona ge­ilmesi, suyolu ulaĸēmēna aĵērlēk vermek olarak sēralamēĸtēr.  

Bu stratejiler kapsamēnda akēl ulaĸēm sistemleri ile b¿t¿nleĸme ka­ēnēlmazdēr. Akēllē 

ulaĸēm sistemleri karayollarēndaki problemleri ­ºz¿me kavuĸturmak ve konforunu 

arttērmak i­in tasarlanmēĸtēr. Fakat geliĸen teknolojiyle birlikte ­eĸitli ulaĸtērma t¿rlerini 

kapsayan sistemler geliĸtirilmiĸtir. ķehir i­inde yaya ve s¿r¿c¿lerin haberdar etme 

sistemi, havalimanē, metro ve liman, haberdar etme sistemleri geliĸen s¿re­ i­inde 

insanlara empoze edilmiĸ uygulamalardēr (Tufan,2014,s.10). 

Kentin temel ulaĸēm kararlarē vizyon ile iliĸkiden en alt hedefe kadar belirli bir b¿t¿nc¿l 

sistem olarak deĵerlendirilmelidir. Bu durum yerleĸmelerin kentsel alana dair ulaĸēm 

sisteminin atar damarlar ve kēlcal damarlara olarak nitelendirilerek m¿dahalelerinde 

cerrah hassasiyetinde yapēlmasē gerekliliĵi gºr¿lmektedir. Bunun i­in veri yºnetimi 

ºnemlidir. Veri elde ederek analiz etme ve karar alama s¿recinden de etkili olan akēllē 

ulaĸēm sistemleri belirli bir aĵ i­erisinde s¿re­lerin risk esaslē olarak yºnetilmesi 

gerekmektedir. 

Bu ­er­evede Amerikan araĸtērma ve ileri teknolojileri yºnetim biriminin internet 

sitesinde akēllē sistem ­ºz¿mlerini, ñUlaĸēm Alt Yapēsē ile ilgili ¢ºz¿mlerò ve ñAkēllē 

Ara­ ile ilgili ¢ºz¿mlerò olmak ¿zere iki ana baĸlēkta incelenmektedir 

(Kºz,2011,s.26). 
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3. Akēllē Ulaĸēm Sistem ¢ºz¿mleri 

 

Kaynak: (www.its.dot.gov.tr) 

 

Mevcut uygulamalarda ulaĸēm ara­larēnēn ­evresinde ger­ekleĸen hava ĸartlarē, trafik 

yoĵunluĵu, ger­ekleĸmesi beklenen diĵer tehlikeli durumlar gibi olmasē m¿mk¿n 

olaylar hakkēnda s¿r¿c¿leri ikaz ederek kazalarē en az seviyeye indiren ve sistem 

kapasitesini en az seviyede kullanarak ulaĸtērma sistemine olduk­a ulaĸmasē g¿­t¿r. 

Fakat g¿venli kullanēma uygun ve s¿rd¿r¿lebilir bir ulaĸtērma sistemi i­in kullanēlan 

bilimsel geliĸmeler sayesinde geliĸtirilen teknolojinin ­eĸitli kapsamlarda kullanēmēnē 

olan Akēllē Ulaĸēm Sistemi (AUS) ile kaynaklarēn etkin, ekonomik ve etkili kullanēlmasē 

m¿mk¿nd¿r.  

 

http://www.its.dot.gov.tr/
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AUS, g¿nde yaklaĸēk 12 milyon yolculuĵun yaĸandēĵē Ķstanbulôda trafiĵin yºnetimi ve 

denetimi i­in stratejik bir alt yapē oluĸturmaktadēr. AUS uygulamalarē ile mevcut yol 

kapasitesinin artērēlmasē, trafik kazalarēnēn azaltēlmasē, trafikte harcanan zamandan 

tasarruf edilmesi ve maddi kayēplarēn ºn¿ne ge­ilerek milli ekonomiye katkēda 

bulunulmasē hedeflenmektedir (¢apalē, 2009,s, 12). 

Gaziosmanpaĸaôda kentsel anlamda Akēllē Ulaĸēm Sistemine(AUS) dair uygulanan 

sistemlerden bazēlarē ĸunlardēr; 

Bisiklet yolu ve parklanma alanlarē, Otoparklar, park et & devam et otoparklarē, katlē 

otopark, taĸēt park yerlerinin konumu, taĸēt park yerlerinin iĸaret ve uyarēlar, a­ēk 

otopark ve engellilere yºnelik ­ºz¿mler, kapalē otopark ve engellilere yºnelik ­ºz¿mler, 

zemin altē otoparklar, ada ortasē otoparklar, butonlu yaya ge­idi, yaya kaldērēm y¿zey 

kaplamasē, rampa ge­itleri gibi sistemlerde yerleĸmenin tamamēna dair bir uygulama 

olmasa da baĸlatēlmasē ve bu kapsamda iyi uygulama olarak yaygēnlaĸmasē sºz konusu 

olacaĵē d¿ĸ¿n¿lmektedir. Otoparklar i­in yapēlacak olan uygulamalar ile ĸehir i­inde 

uygulanmasē planlanan park et-devam et otoparklarē ile karbondioksit salēmēnēm etrafa 

yayēlmasēnē azaltarak daha temiz bir ­evrenin oluĸmasē hedeflendiĵi belirtilmektedir. 

Gerek sºzl¿ olarak gerekse stratejik planda yaya kaldērēm geniĸliĵi ve eĵimi, yaya 

kaldērēm y¿zey kaplamasē, yaya kaldērēmda drenaj, yaya kaldērēmēnda g¿venlik, ēĸēk 

kontroll¿ yaya ge­idi(sinyalsiz), ēĸēk kontroll¿ yaya ge­idi(sinyalli), trafik adalē veya 

ref¿jl¿ ge­itler, yaya ge­itlerinde eĵim ve y¿zey, yaya ge­itlerinde g¿venlik, 

rampalarda boyut-eĵim-y¿zey, rampa ge­itleri ve g¿venlik, merdivenler gibi sistemlerin 

uygulanmasē ºngºr¿lmektedir. Riskli alanlara iliĸkin komĸu kamusal alanlarda bu 

stratejiler ºnceliklenmektedir.  

Bisiklet yolu i­in uygulanan yºntemler; bisiklet yol g¿zerg©hlarē ticaret ve vadi ile 

paralel olacak ĸekilde uygulanmalēdēr. Kentin farklē mekanlarēnda konumlandērēlmēĸ 

bisiklet istasyonlarē bir fiyat ve zaman karĸēlēĵēnda bisiklet alēp varēlacak olan mekana 

yakēn baĸka kurulmuĸ olan istasyona bisikletlerini bērakabilecekleri organizasyonlar 

uygulanmasē Ķstanbul B¿y¿kĸehir Belediyesinin toplu ulaĸēm sistemlerine entegre 

olarak ĶSbike adē ile halihazērda farklē il­elerde kullanēlan sistemin faaliyeti 
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ge­irilmesinin yanēnda Riskli alanlarda bisiklet yollarēnēn eĵimin y¿ksek olduĵu il­ede 

eĵime paralel olarak planlanmēĸ olup, halihazērda kēsmen uygulamalar mevcuttur.  

Taĸēt park yerinin konumu & iĸaret ve uyarēlar i­in hastane, alēĸveriĸ merkezi, tren 

istasyonlarē ve benzeri mek©nlarda dezavantajlē gruplar i­in ayrēlan park yeri giriĸleri 

otopark giriĸ ve ­ēkēĸlarēna yakēn tasarlanmalēdēr. Bu duruma iliĸkin yerleĸme idaresine 

iliĸkin kurumsal ve kiĸisel ­abalarēn olduĵu genel ilke belirlenmesi i­in planlē alanlar 

imar yºnetmeliĵine doĵrudan bu ilkelerin yer almasē gerektiĵi d¿ĸ¿n¿lmektedir. 

A­ēk otoparklar ve engellilere yºnelik ­ºz¿mlerde park yerlerinde dezavantajlē gruplar 

i­in iĸaretler ile belirtilmesine iliĸkin yine il­e genelinde riskli alanlara yaygēnlaĸmasē 

i­in yeni imalatlarda kēsmen dikkate alēnmakta ancak tam anlamēyla probleme cevap 

verilmiĸ durumda deĵildir.    

Park iĸaretleri gºr¿n¿r ēĸēklē ve okunurluĵu, d¿z bir satēhla kaplanmēĸ yol d¿zeyi 

boyunca inme / binme alanlarē oluĸturulmasē konusunda ilgili idarelerin gerekli aksiyon 

almalarē gerekmektedir.  

Dezavantajlē gruplara yºnelik kaldērēm rampalarēnēn ve bord¿r taĸē y¿ksekliĵi ve yol 

kenar parkēna izin verilen bºlgelerde yetecek miktarda park alanē tesisi i­in riskli 

alanlarda gerekli planlama ­alēĸmalarēnēn yapēldēĵē gºr¿lmek ile birlikte uygulamada 

hen¿z teknik donatē anlamēnda bu tamamlanmēĸ bir imalata rastlanmamēĸtēr. 

Yaya kaldērēm geniĸliĵi ve eĵiminde yaya kaldērēm geniĸliĵi tasarlanērken dezavantajlē 

gruplarda tekerlekli sandalye kullanēcēlarē i­in tekerlekli sandalye ile rahat­a hareket 

edebilecekleri alan oluĸturulmasē i­in gerekli kaldērēm alanlarē imar planlarēnda var 

olmak ile birlikte alanda mekana dair en gºr¿n¿r eski yeni karĸēlaĸtērēlmasēndaki 

deĵiĸiklik kaldērēmlarēn yeterli d¿zeye ­ēkarēlmasēdēr.  

Yaya kaldērēm y¿zey kaplamlarēnda iz rengi yaya kaldērēm rengi ile farklē renkte olmasē, 

izde kullanēlan y¿kseklik tekerlekli sandalye kullanēcēlarē i­in engel teĸkil etmeme i­in 

mevcut imalatlarda dikkat edilmiĸ ancak riskli alan i­ersinde kaldērēmlarda hen¿z 

tamamlanmamēĸtēr. 

Yºn gºsteren izler yayalarēn kullanēldēĵē aksa paralel yerleĸtirilmesi, gºrme engelliler 

gºz ºn¿nde bulundurularak izler onlar i­in tehlike oluĸturmamasē adēna rºgar yada 

drenaj kanallarēna uzak tasarlanmasēna iliĸkin altyapē yºnetmeliĵinin olmamasē mevzuat 
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a­ēsēndan eksikliktir. Yine dezavantajlē gruplar i­erisinde bulunan baston kullanēcēlarē 

i­in duyumsanabilir y¿zeyler oluĸturulmasē, her t¿rl¿ engel oluĸturulacak sistemden 

ka­ēnēlmasēna dair (¥rneĵin ēzgaralar normal olmayan dºĸeme farklēlēklarē ­ukurlar vb.) 

ve kaldērēm kaplamalarēnda birden bire y¿kselti deĵiĸikliĵi olmamasē gerektiĵine dair 

aynē kotta zemin tasarlanmasē gibi imalata yºnelik altyapē rehberi ­ēkarēlmasē 

gerekmektedir. 

¢evrilmiĸ alanlarēn bulunduĵu yerlerde sesli uyarēlar ve lambalar konulmasē, tekerlekli 

sandalye ge­iĸine uygun alanlar tasarlanmasē, yayalarēn ve engellilerin ara­ aksēnēn 

bulunduĵu yollarda karĸēdan karĸēya ge­mesi tehlikeli gºr¿len bºlgelerde kavĸak 

kollarēnda ve yaya ge­itlerinin en az 15 m. saĵ ve sol taraflarēnda yapēlan metal yaya 

korkuluĵu ile engelli bireyler yºnlendirilmesi gibi T¿rk Standartlarē Enstit¿s¿ ve 

akademik ­alēĸmalarda ifade edilen bir ­ok eksik yer almakta olup, yine bir ­ok hususun 

halen devam eden imalat aĸamasēnda dikkat alēnarak marka deĵer oluĸturmak istedikleri 

yerleĸmenin yºnetiminde yetkili ilgili idarelerin yetkileri ifade etmektedir. Aynē 

zamanda proje tanētēm rehberlerinde yazēlē olarak taahh¿t vermektedirler. 

 

4. Gaziosmanpaĸa Kentsel Dºn¿ĸ¿m Alanlarēnda Yarē Kamusal Mekanda 

Dezvanatajlē Gruplara Yºnelik Durum Analizi 

T¿rkiye de kentsel dºn¿ĸ¿m ­alēĸmalarēnēn s¿rd¿r¿ld¿ĵ¿ en kapsamlē alanlardan biri 

olan Gaziosmanpaĸa kentsel dºn¿ĸ¿me girmiĸ en b¿y¿k il­e konumundadēr. 

Gaziosmanpaĸa il­esinin y¿zºl­¿m¿n¿n takribi %37 sinde kentsel dºn¿ĸ¿m ­alēĸmalarē 

yapēlmaktadēr. Gaziosmanpaĸa kentsel dºn¿ĸ¿m¿n¿n amacē deprem riski altēnda 

bulunan bºlgelerde iyileĸtirme ­alēĸmasē yapēlmasēdēr. Modernize edilmiĸ kentler 

oluĸturmak i­in Gaziosmanpaĸa kentsel dºn¿ĸ¿m alanēnda ­arpēk olan kentleĸmenin 

yenileĸmesi temel hedeftir. Yapēlacak olan kentsel dºn¿ĸ¿m¿ bug¿nk¿ teknolojiyle 

birlikte insanlarēn yaĸamlarēnēn kalitesini ­ēkarēlabilecek en ¿st seviyeye y¿kseltip akēllē 

kentler oluĸturulmalēdēr.  
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Kentsel dºn¿ĸ¿m alanlarēnda, akēllē ĸehir yºntemleri kullanēlacak olursa, yerleĸme ile 

bir b¿t¿n oluĸturmuĸ, verimli alanlar oluĸumunun hayata ge­irilebilen projelerle 

kullanēcē bireylere sunularak ancak yaĸam kalitesi gºstergeleri y¿kseltilebilir.  

Akēllē kent kavramē, halkēn gereksinimlerine en olasē ĸekilde yanēt verebilmek gayesi ile 

aktif bir kent oluĸturup; zamanēn getirmiĸ olduĵu teknolojik geliĸmeyle insanlarēn 

hayatlarēnē daha nitelikli seviyeye getirerek daha yaĸanabilir ve akēllē bir kent 

kurgulanmalēdēr.  

Gaziosmanpaĸa kentsel dºn¿ĸ¿m sebeplerinden biri Ķstanbulôun deprem kuĸaĵēnda 

oluĸu ve Gaziosmanpaĸaônēn gecekondu bºlgesi olmasēndan ºt¿r¿ insanlarēn g¿venli bir 

ĸekilde yaĸayabileceĵi binalara taĸēnmalarē gerekmektedir. Aynē zamanda saĵlēksēz ve 

ekonomik yaĸamēnē kaybetmiĸ konut alanlarēnēn olmasē n¿fusun yoĵunluĵuna karĸēlēk 

veremeyen yapēlar, yetersiz rekreasyon alanlarē, mevcut yoĵunluĵu kaldēramayan 

yetersiz ulaĸēm akslarēndan ºt¿r¿ yoĵun yaĸanan trafik sorunu ortaya ­ēkmēĸtēr. Ķl­e 

i­erisinde bulunan sanayi alanlarēnēn desantralizasyon gerekliliĵi sebebiyle kentsel 

dºn¿ĸ¿m¿n yapēlmasē ka­ēnēlmaz bir hal almēĸtēr.  

Yol kullanēcēlarē, sadece GPS dayanēmlē elektronik haritalar ile deĵil, trafik yºnetim 

merkezlerinden elde edilen ve s¿rekli g¿ncelleĸtirilen bilgilerle de yºnlendirilebilecektir 

(¢apalē, 2009,s, 10). Burada yarē kamusal alanda kasēt riskli alanlarēn site bazēnda 

yapēlaĸma yºn¿nde planlanmasē ve site i­indeki ortak alanlarēn daha site kullanēcēlarēn 

uhdesindeki alanlar olmasē nedeniyle yarē kamusal olarak nitelendirilmiĸtir.  

Gaziosmanpaĸa riskli alanlarē i­in sahada yapēlan gºr¿ĸmelerde yetkili ofis ­alēĸanlarē 

akēllē ĸehir uygulanmasē kapsamēnda yer alan yeĸil bina uygulamasē sayesinde 

planlanmasē iyi yapēlmēĸ, yeĸil alanlarē koruyan, ­eĸitli gelir g¿c¿ne sahip insanlarēn bir 

arada yaĸam s¿rd¿rebildiĵi, farklē ulaĸēm tercihlerinin bulunduĵu, toplu ulaĸēm ve 

bisiklet yollarē gibi i­inde farklē taĸēma se­enekleri barēndēran, konsantre ve y¿r¿nebilir 

alanlarē i­inde barēndēran, iyi tasarlanmēĸ cadde-sokak aĵēnēn ve site i­i yaya izlerinin 

i­erisinde yer aldēĵē, kent i­erisinde ayrēĸmēĸ bºlgeler oluĸturmayan yada i­erisinde 

olduĵu bºlgeden ayrēĸmamēĸ, kozmopolit kullanēma insanlarē sevk eden, ­evreye 

duyarlē enerjiyi aktif bir ĸekilde kullanabilen yapēlardan oluĸmuĸ s¿rd¿r¿lebilir 

altyapēya sahip kentler oluĸturmayē temel politika olarak bildirmektedirler.  
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Yeĸil binanēn akēllē kentler ¿zerinde uygulanmasēyla yenilenebilir enerji 

kullanabilirliĵini, yaĵmur suyunun arēndērēlēp kanalizasyon y¿k¿n¿n azalmasēna katkēsē, 

az su t¿keten bitkilerle peyzaj tasarēmē, enerjiden tasarruf saĵlayarak ses ve ēsē yalētēmē 

yapēlmasē, karbondioksit salēnēmēnēn indirgenmesi gibi bir­ok ºzelliĵi i­inde barēndērma 

hedefini kēsmen uygulamēĸ hen¿z ¿retim devam etmektedir. Yeĸil bina felsefesinin 

temelinde akēllē sistemler ile doĵrudan iliĸki bu yeĸil bina ilkesi ile akēllē ulaĸēmēn 

kolaylaĸtērēcēlēĵē avantajēnēn kullanēldēĵē gºr¿lmektedir.  

Gaziosmanpaĸa riskli alanlarēn i­erisindeki yarē kamusal alanlarda uygulanacak olan 

akēllē kente uygun bir diĵer sistem kent mobilyalarēnēn tasarēmēdēr. Kent mobilyalarēnēn 

i­inde oturma ¿niteleri, a­ēk otoparklarda zemin dºĸemesi, zemin ­izgileri, yaya yolu ve 

park alanē zemin dºĸemeleri, sokak aydēnlatmalarē, meydan aydēnlatmalarē, gºlgelikler, 

engellilere yºnelik kent mobilyalarē, ­ocuk oyun alanlarē, ĸehir iĸaretleri, mazgallar, ­ºp 

toplama sistemleri ve mobilyalarē, bina i­i ­ºp toplama sistemleri temel imalat 

d¿zeyinden dikkate alēnmēĸtēr. Yarē kamusal alandaki kent mobilyalarēnēn iĸlevselliĵinin 

dēĸēnda istenilen ĸartlardan biri de yenilenebilir olmalarēdēr. Bulunduĵu bºlgenin 

iklimini gºz ºn¿nde bulundurularak iĸleve uygun ­eĸitli malzemeler kullanēlmasē, 

zemin dºĸemelerinde kullanēlmasē ºngºr¿len ­im taĸē sayesinde yaĵmur suyunun 

sahada bulunan topraĵa iletilip toprak tarafēndan emiliminin saĵlanmasē gibi hususlara 

dikkat edileceĵi proje tanētēm broĸ¿rlerinde taahh¿t edilmektedir. Bu kriterlerin kamusal 

alanda da yapēlmasē gerekmektedir. Sokak ve meydan aydēnlatmalarē solar beslemeli ve 

uzun vadeli olma ºzelliĵini taĸēyēp onarēlma ihtiyacē duymamasē, sokak ve meydan 

aydēnlatma elemanlarē enerji panelleri kullanarak kendi enerjisini kendi karĸēlayan 

aydēnlatma elamanlarē tasarlanmasē ºngºr¿lerek dezavantajlē gruplarēn gece saatlerinde 

uygun ēĸēkta sosyalleĸmeleri saĵlanacaktēr.  

Gaziosmanpaĸaônēn akēllē ĸehire adēm atēĸ s¿recinde tasarlanmasē gereken en ºnemli 

faktºrlerden biri olan dezavantajlē gruplar i­in daha yaĸanēlasē bir kent tasarēmēna 

yºnelik kamusal alan ile yarē kamusal alan bir b¿t¿n olarak d¿ĸ¿n¿lmelidir. Bºylece 

dezavantajlē gruplar i­in eriĸilebilir hale getirilebilir.  Zira her engelsiz vatandaĸēn kent 

i­eresinde eriĸimleri nasēl saĵlanēyorsa dezavantajlē gruplar i­inde aynē konforu saĵlayēp 

onlarēn konforu en ¿st seviyeye getirilip kendi ihtiya­larēnē kendilerinin 
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karĸēlayabilecekleri bir kent oluĸturulmak i­in riskli alanlar fērsata dºn¿ĸt¿r¿lerek 

uygulamalarēn tamamlanmasē gerekliliĵi a­ēktēr. 

Engellilere yºnelik kent mobilyalarēnda yaya yollarēnda tasarlanmēĸ olan engelliler i­in 

algēlanabilir zeminler oluĸturulmasē, farklē y¿ksekliklere sahip bºlgelerde, engellilerin 

g¿venliĵini saĵlanmasē ve rampalarda hēzē ºnleyici y¿zeyler oluĸturulmasē, engellilerin 

kullanēmēna uygun olan alanlarē (banka ATMôleri, Ankesºrl¿ telefon, Kamusal 

kullanēmdaki WC, ­ocuk parkē mobilyalarē vb.) kapsayan kent mobilyalarē tasarlanmasē 

kamusal alan a­ēsēndan ºnemli olduĵu kadar yarē kamusal alanda da dikkate alēnmalēdēr.  

Konut bºlgelerinde, park ve meydanlarda, yeraltē vakumlu ­ºp sistemi sayesinde 

ayrēĸtērēlmēĸ atēklar ­ºp kutularē dolduĵunda merkezi akēllē sistemle vakumlanēp 

toplanma alanlarēnda toplanēp ­ºp konteynērlarē ile atēklar geri dºn¿ĸ¿me gºnderilir. 

Otopark mekanēnda dezavantajlē gruplarēn park edebileceĵi yerleri gºr¿lebilen ve 

okunabilen engelli levhasē ile dezavantajlē gruplarēn park edeceĵi mekana kadar yºn 

tarif eden engelli levhalarē bulunmalēdēr. Otoparklarda kullanēlan yol iĸaretleri karanlēk 

olan zamanlarda ēĸēklandērēlacaktēr. Dezavantajlē gruplar i­in ayrēlan park yerlerine 

kolon, duvar ve tavana asēlē engellileri yºnlendirecek iĸaretler bulundurmalēdēr. 

Dezavantajlē gruplarēn daha rahat eriĸim saĵlanmasē i­in kolonlar yuvarlatēlmalēdēr. 

Otoparklardan elektrikli ara­ kullanēcēlarē i­in ĸarj doldurma mek©nlarē bulunmalēdēr. 

Buna yºnelik mimari projelere b¿t¿n olarak ulaĸēlamamēĸ ancak konut tanētēm 

ofislerinde dikkate alēndēĵē ifade edilmiĸtir.  

Gaziosmanpaĸa da kentsel dºn¿ĸ¿mle birlikte yapēlarēn deprem riskini azaltēp g¿venli, 

saĵlēklē, konforlu ve yaĸanēlabilir hale getirilip t¿m altyapē sistemlerinin ulaĸēm 

akslarēna paralel d¿zeltilip bireylerin ve ara­larēn oluĸan yoĵun trafiĵi ortadan 

kaldērēlmasē hedeflenmektedir. 

Dezavantajlē gruplara yºnelik olarak yarē kamusal alanda kamusal alana gºre daha fazla 

standartlara dikkat edildiĵi gºr¿lmektedir. Ancak burada ºnemli olan bu sistemlerin ve 

iyi uygulamalarēn kentin b¿t¿n¿nde kullanēlabilecek d¿zeyde olmasē gerekliliĵidir.  

 



 

 

59 

 

5. Sonu­ 

Sonu­ olarak 19. Y¿zyēlēn getirmiĸ olduĵu yoĵun n¿fus artēĸēyla birlikte mevcut 

bulunan kentlerin insan yaĸan konforu a­ēsēndan elveriĸsiz olduĵu tespit edilerek yeni 

bir uygulamaya gidilmesi ºngºr¿lmektedir. Bu gidilecek yeni uygulama vasēflē birey 

saĵlēĵē i­in, metropoliten hayata ge­iĸ, kentlerin s¿rd¿r¿lebilir ve randēmanlē ulaĸēm 

sistemlerinin uygulanmasē i­in yeni bir akēllē ĸehir ºngºr¿lm¿ĸt¿r. 

AUS artēk zorunlu hale gelmektedir. Ķhtiya­lar ve sorunlar tespit edilerek olasē ­ºz¿mler 

belirlenmelidir. ¥l­¿m sistemleri kurularak veriler toplanmalē ve istatistikler 

­ēkarēlmalēdēr. Veriler ēĸēĵēnda gerekli yerlere uygun AUS kurulmalē, kullanēcē 

personele gerekli eĵitimler verilmelidir. Deĵiĸken ĸartlara gºre dinamik ­ºz¿mler 

getirilmelidir. Kurumlar arasē iĸbirliĵi oluĸturulmalēdēr. Diĵer ĸehirlerdeki uygulamalar 

incelenmeli, veri alēĸ veriĸinde bulunulmalē, onlarēn tecr¿be ve hatalarēndan 

faydalanēlmalēdēr. ¥nceliĵin insanlarēn g¿venliĵi olduĵu unutulmamalē, buna gºre 

politikalar belirlenmelidir  (¢apalē, 2009,s, 58). 

Gaziosmanpaĸa kentsel dºn¿ĸ¿m¿n¿n en b¿y¿k sebeplerinden biri deprem riski altēnda 

bulunan bºlgelerden biri olmasēdēr. Gaziosmanpaĸa kentsel dºn¿ĸ¿m alanlarēnda ­arpēk 

olan kentleĸmeyi akēllē kentlere dºn¿ĸt¿rerek insanlarēn yaĸam kalitesini en ¿st seviyeye 

­ēkartmaktēr. Gaziosmanpaĸa da yapēlacak olan akēllē ĸehir sayesinde insanlarēn yaĸam 

s¿rd¿r¿lebilirliĵi, farklē ulaĸēm se­eneklerini i­inde bulunduran, s¿rd¿r¿lebilir altyapēya 

uygun kentler oluĸturmaktēr. 

Eriĸilebilir ve deĵiĸken mesajlē yaya sinyalizasyon sistemi, konuĸan iĸaretler, kēlavuz 

yol y¿zeyleri, akēllē otob¿s durak ve sistemleri, akēllē yaya butonlarē gºrme engelli 

insanlar tarafēndan aktif kullanēlan halihazērdaki sistemlerdir. Ancak yerleĸmenin 

geneline yayēlmasē i­in gerekli ­alēĸmalarēn yapēlmasē gerekmektedir.  

Gerekli olan enerjiyi yeni oluĸturulacak olan akēllē ĸehirler sayesinde kendi enerjisini 

kendi ¿reten ĸehirler olarak insanlarēn gelecekteki nesillere daha nitelikli ve 

yaĸanēlabilir ĸehirler oluĸturacaktēr. Aynē zamanda oluĸturulacak olan akēllē kentte kent 

mobilyalarēnēn iĸlevselliĵinin yanē sēra yenilenebilir ve ­ok fonksiyonlu olmalēdēr. 
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Gaziosmanpaĸaônēn akēllē ĸehre yºnelik yapmēĸ olduĵu bu ­alēĸmalarēn tasarēmēnda 

dezavantajlē gruplara yºnelik ­alēĸmalarēn daha rahat bir ĸekilde yaĸayabilmeleri i­in 

kentler oluĸturulmasē daha ­ok politika metinleri ¿zerinden analiz edilmiĸtir. 

¢alēĸmanēn da bir dezavantajē olarak imalatēn tam olarak bitirilmemiĸ olmasē ve ºzel 

m¿lklere giriĸte yaĸanan problemlerden dolayē politika ve tanētēm metinlerine gºre 

deĵerlendirilmiĸtir.  

Kentsel dºn¿ĸ¿mlerin depreme dayanēklē yapēlar oluĸturup, saĵlēklē konforlu ve 

yaĸanabilir bir hayat olasēlēĵē insanlara sunulma amacē ile birlikte karayolu, havalimanē, 

metro ve liman haberdar etme sistemleri geliĸen teknoloji sonucu akēllē ulaĸēm 

sistemlerini ile entegre bir sistem fērsatē idareler ortak ama­larē arasēndadēr.  

S¿rd¿r¿lebilir bir ulaĸēm hedeflenmiĸtir ve geliĸen teknolojiyle beraber akēllē ulaĸēm 

sistemlerini oluĸturmuĸtur. 

Gaziosmanpaĸa ise kullanēlan bisiklet yollarē, otoparklar, engellilere yºnelik ­ºz¿mler, 

yaya kaldērēm uygulamalarē gibi ­eĸitli sistemler akēllē ulaĸēm sistemlerine dair bu 

kentsel dºn¿ĸ¿m alanēnda uygulama sonu­larēndandēr. 

Sonu­ olarak demek gerekir ki; Gaziosmanpaĸa ºrneĵi ele alēnarak bu kentsel dºn¿ĸ¿m 

alanēnda dezavantajlē gruplar da gºz ºn¿nde bulundurularak akēllē ĸehir uygulamasē 

­alēĸmalarē iyi uygulama ºrnekleri ile yaygēnlaĸabilir. 
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Abctract  

Due to increasing number of vehicles in traffic, it becomes harder to identify the ones 

violating traffic rules.   In this paper, the main purpose is to detect heavy vehicles which 

interrupt trespassing rule for trucks, from traffic videos and send an email to the 

authorized personnel about detection time of the related frame. The program was 

generated using MATLAB programing language. 

To determine target vehicles, Gaussian mixture foreground detection method 

morphological opening process and blob analysis methods were used. Area of each 

object in binarized video frames analyzed and whenever one object was above the 

determined area then it labeled as a heavy vehicle and marked in related video with 

green rectangle and number of marked area was counted by program and added in 

displayed original video and an e-mail was sent to final user about violation of heavy 

vehicle trespassing by proposed system. 

The generated program was tested on two different traffic videos with different blob 

analysis settings and with 0.9819 accuracy and with 0.9807 specificity, the program 

managed to detect heavy vehicles among other automobiles.   

 

Keywords: Image & Video processing, Blob analysis, Morphological Operations, 

Transportation systems, Traffic rules violation 
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Video Ķĸleme Metodunu Kullanarak Aktif Trafikte Ķzinsiz Giriĸi 

Yapan Aĵēr Ara­larēn Algēlamasē 

¥zet 

Trafikteki ara­ sayēsēnda olan artēĸtan dolayē, trafik kurallarēnē ihlal edenlerin 

belirlenmesi daha zor hale gelmiĸtir. Bu ­alēĸmada amacēmēz trafik videolarēndan, trafik 

ge­iĸ kurallarēnē ihlal eden aĵrē vasētalarē tespit etmek ve yetkili kiĸiye ihlal zamanē ve 

video ­er­eve bilgisini e-posta kanali ile gºndermektedir. Program, MATLAB 

programlama dili kullanēlarak oluĸturulmuĸtur. 

Hedef ara­larē tespit etmek i­in, Gaussian karēĸēm arka plan algēlama metodu, 

morfolojik a­ma iĸlemi ve blob analiz metodu kullanēlmēĸtēr. Ķki formata uygun hale 

getirilmiĸ video ­er­evelerinde, her objenin alanē incelenmiĸ ve belirlenen alt alan 

deĵerinin ¿zerinde bir obje ile karĸēlaĸēldēĵēnda, ilgili obje yeĸil bir dikdºrtgen ile 

iĸaretlenerek, program tarafēndan sayēlmēĸ ve orijinal video ¿zerinde de gºsterimi 

yapēlmēĸtēr. Ertesinde Ge­iĸ kural ihlali yapan ara­ tespiti halinde belirlenen merkezlere 

e posta gºnderimi yapēlmaktadēr. 

Geliĸtirilmiĸ program iki farklē video ¿zerinde, farklē tanēmlanmēĸ alt blob analiz alan 

limitleri ile denenmiĸ ve 0,9819 doĵruluk ve 0,9807 ºzg¿ll¿k ile aĵrē vasētalarē diĵer 

ara­lardan ayērabildiĵi tespit edilmiĸtir.  

 

Anahtar Kelimeler: Gºr¿nt¿ & Video iĸleme, Blob Analizi, Morfolojik Ķĸlemler, 

Ulaĸēm Sistemleri, Trafik Kural Ķhlali   
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1. Introduction  

For the last two decades, the growing number of contemporary urban and national road 

networks has revealed the need for effective monitoring and management of road 

traffic. According to Turkish Statistical Institute (TUIK), the surface transportation 

system in Turkey contains 242590 km in 2017 (TUIK, 2018). As presented in Table 1, 

there were 22.2 million different kinds of motor land vehicles were registered to traffic 

in Turkey (TUIK, 2018). According to TUIK and General Directorate of Public 

Security's reports, in 2013 there was 14260 heavy tonnage vehicle involved traffic 

accidents and 746 of them resulted in death (TUIK, 2013). For this reason, detecting 

heavy vehicles that violate traffic rules is a prudent step to prevent accidents. 

 

Table 1: Percentage of Motor Land Vehicles in Turkey in 2017  

Vehicles Percentage (%) 

Automobile 54.1 

Van 16.4 

Motorcycle 14 

Tractor 8.3 

Truck 3.8 

Minibus 2.2 

Bus 1 

Special Purpose Vehicles 0.2 

 

Due to increase in the number of vehicles, conventional technology for traffic 

measurements, like inductive loops, sonar or microwave detectors, could not manage to 

produce satisfactory results (Mandellos, Keramitsoglou, & Kiranoudis, 2011). Some of 

these technologies are not portable, expensive to install, need to close the related road to 

traffic and some equipment are not able to perceive motionless vehicles. Especially, 

detecting vehicles which are breaking the rules, is essential for increasing safety. 

Therefore, video systems and video-based algorithms became relatively popular 
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especially for detecting moving objects and vehicles (Bouwmans, 2014; Cao, Lei, 

Huang, Zhang, & Zhong, 2012; Hanchinamani, Sarkar, & Bhairannawar, 2016; Iliadis, 

Spinoulas, & Katsaggelos, 2018; Mandellos et al., 2011).  

Different video processing methods for background detection was proposed. In their 

study that compares the performance of inter-frame difference, approximate median 

filtering and Gaussian mixture models (GMM) for background subtraction, Shahbaz et 

al. (Shahbaz, Hariyono, & Jo, 2015) claimed that GMM is relatively slow but its 

sharpness and accuracy is far better if we compare with other two methods. Moreover, 

in their review study, Xu et al. (Xu, Dong, Zhang, & Xu, 2016) imply that Gaussian 

mixture model does not need to store a set of input data in the running process. 

Gaussian mixture model uses the mean value and covariance to measure the pixel 

(McFarlane & Schofield, 1995). Thus each pixel has its own unique threshold without 

the constraint of a unified global threshold. However, the number of Gaussians must be 

predetermined before operation (McFarlane & Schofield, 1995). Although there are 

varying numbers of background subtraction algorithms Gaussian mixture model had 

relatively fast and easily applicable among other algorithms (Kristan, Skocaj, & 

Leonardis, 2008). Although Sobral et al. (Sobral & Vacavant, 2014) did not apply 

background subtraction method for heavy vehicle detection, the Gaussian mixture 

model is one of the most effective models among others. Also, Mazurek et al. proposed 

a background elimination video processing method to eliminate the effects of external 

factors like wind or streetlights using camera motion estimation (Mazurek & Okarma, 

2012). 

In the proposed system, we managed to detect trespassing violation of heavy vehicles in 

two videos file by using MATLAB programming platform. To sort heavy vehicles out 

of other vehicles in the video, Gaussian mixture foreground detection method, 

morphological opening process, and blob analysis methods were used respectively. 

From binarized video frames, each object was analyzed and objects that above-

predetermined blob area marked as a heavy vehicle. In addition, an email was sent to 

the end user when the proposed system detected a trespassing violation by a heavy 

truck. The system was tested on two different videos with different blob analysis 
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settings. With 0.9819 accuracy and with 0.9807 specificity, the program managed to 

detect heavy vehicles among other automobiles. 

The paper organization was given as follows: In Background section, general 

information about Gaussian mixture foreground detection method, morphological 

opening process and blob analysis methods were presented. In section 3, detailed 

information about the proposed system and its general structure were explained. In 

Results part, information about detection results was presented. In the Discussion 

section, results' consistency and limitation of the system and future works was 

discussed. 

 

2. Background  

BS is an essential part in many computer vision systems for detecting moving objects in 

video frames (Piccardi, 2004; Sobral & Vacavant, 2014). Term detecting foreground 

stands for separate changes from static background image. By using foreground 

detection, moving object is separated from video frame (Shahbaz, Kurnianggoro, & Jo, 

2016). For detection of foreground, probabilistic modelling of pixels is widely used and 

GMM is the most common one above all other methods (Shahbaz & Jo, 2015) due to its 

adaptive structure, high accuracy and low computational rate (Shahbaz et al., 

2016).Moreover, GMMs are used for machine learning and pattern recognition and any 

multimodal distribution can be approximated by them (Kwedlo, 2014). 

In GMM is a probabilistic model where data points generated from a mixture of a finite 

number of Gaussian distributions (Piccardi, 2004). One can think of mixture models as 

generalizing k-means clustering to incorporate information about the covariance 

structure of the data as well as the centers of the latent Gaussians (Piccardi, 2004). 

For GMM, or Guassian kernels, defined one dimensional M-component GMM can be 

express as in Formula 1. 

 

 

 

(1) 

where ɤj is the weight of the j-th component and Ků(xīÕ) is a Gaussian kernel 
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(2) 

 

centered at mean Õ with standard deviation ů (Formula 2) (Wang, Zhao, Sun, Liu, & 

Wu, 2015). 

 

3. Proposed System 

Our main goal was to detect heavy vehicles from a traffic video by using MATLAB 

programming platform. To achieve this, first of all, video player objectôs parameters 

were defined in MATLAB computer vision toolbox (Figure__). Target traffic video was 

chosen in this step (Figure 1). In the following, step subtraction of background image 

from the original video was performed. In our system Gaussian mixture model (GMM) 

was preferred due to its adaptiveness and high performance for detecting moving 

objects (Kristan et al., 2008; Mandellos et al., 2011; Shahbaz et al., 2015; Wang et al., 

2015; Xu et al., 2016). To use GMM, first 50 frames of video were used to detect 

background image. For GMM, the number of Gaussian modes in the mixture model was 

set to 3. After foreground mask created by the GMM, for stationary camera footage, it 

was enabled to detect moving objects. 
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Figure 1: General flowchart of the proposed system. 

 

In the next step, a morphological opening process is applied to related video. The main 

reason for the opening process was to clarify the gap between objects in the binary 

image. Also, small noises were eliminated in this morphological process. For detection 

of heavy vehicles, óDiskô element has fast approximation reaction time. Hence óDiskô 

parameter with 1-pixel radius was defined to achieve opening procedure. 
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Figure 2: Gaussian mixture model application for background subtraction. a) Original Image b) 

Background Subtracted Image 

 

Next step was to apply blob analysis to each binarized, background subtracted frames. 

Blob analysis aims detecting regions in video frame by comparing different parameters 

like brightness, color or surrounding regions. In blob analysis step to perceive heavy 

vehicles, minimum area parameter was pre-defined. According to the algorithm, objects 

which had pixel area below minimum area was defined as a non-heavy vehicle (Figure 

2). 30000-pixel area was defined to obtain better discrimination ability (Figure 3). 

Moreover, with the blob analysis detected objectôs coordinate was obtained. Coordinate 

information was used in labeling the object in the original video (Figure 4).  

 

 

 

 

 

 

 

Figure 3: Receiver Operating Curves for different minimum blob area criteria to determine 

minimum pixel area for object detection for Video_1 (a) and for Video_2 (b) 

 

In the final step, whenever an object was detected and framed, the proposed system 

sent a warning e-mail to the user to warn about trespassing. Simple Mail Transfer 

Protocol (SMTP) of Gmail was used to send information. All the required parameters 

were defined in MATLAB before running the algorithm to detect heavy vehicles. 
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Figure 4: Labeled heavy vehicle in the original video 

 

4. Results 

The proposed system was tested on an active traffic video to present its performance. 

Information about videos was shown in Table 2. Video_1 has lower resolution than 

Video_2 to test the performance of the system under different resolution parameters.   

Videos were uploaded to MATLAB and were played automatically and heavy vehicle 

detection algorithm was applied to each frame. The results were calculated to obtain 

Confusion matrix to present the systemôs performance (Table 3a,3b). For Video_1 

30000-pixel area and for Video_2 25000-pixel area selection gave the best performance 

for detection. 

 

Table 1: Test videoôs parameters  

 

  

Type of 

File 
Size Frame Rate Width  Height    

Video_1 .avi 2.15MB 25.000 fps 320 pixels 240 pixels 

Video_2 .avi 41.2MB 30.000 fps 640 pixels 360 pixels 

 

Table 2a: Confusion Matrix and performance results of Video_1 (* indicates best performance) 

Min Blob True False True False Specifity Accuracy False Sensitivity 
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Area Positive Positive Negative Negative Positive 

Rate 

35000 3 0 48 2 1 0.9622 0 0.6 

30000* 5 2 46 0 0.9583 0.9622 0.0416 1 

25000 5 3 45 0 0.9375 0.9433 0.0625 1 

20000 5 3 45 0 0.9375 0.9433 0.0625 1 

15000 5 20 28 0 0.5833 0.6226 0.4166 1 

10000 5 25 23 0 0.4791 0.5283 0.5208 1 

5000 5 48 0 0 0 0.0943 1 1 

1000 5 48 0 0 0 0.0943 1 1 

 

 

 

Table 3b: Confusion Matrix and performance results of Video_2 (* indicates best performance) 

Min Blob 

Area 

True 

Positive 

False 

Positive 

True 

Negative 

False 

Negative 
Specifity Accuracy 

False Positive 

Rate 
Sensitivity 

35000 3 1 101 4 0.9901 0.9541 0.0098 0.4285 

30000 3 2 100 4 0.9803 0.9449 0.0196 0.4285 

25000* 7 3 99 0 0.9705 0.9724 0.0294 1 

20000 7 5 97 0 0.9509 0.9541 0.0490 1 

15000 7 41 61 0 0.5980 0.6238 0.4019 1 

10000 7 62 40 0 0.3921 0.4311 0.6078 1 

5000 7 85 17 0 0.1666 0.2201 0.8333 1 

1000 7 101 1 0 0.0098 0.0733 0.9901 1 

 

5. Discussion 

In the proposed system, we managed to detect trespassing violation of heavy vehicles in 

different two video files by using MATLAB programming platform with GMM 

Background Subtraction. Our results were compatible with the previous studies using 

GMM as foreground detection. GMM has proven to be effective and had very good 
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model accuracy, but it has been observed to work slower compared to other background 

subtraction methods (Piccardi, 2004). Another disadvantage of GMM was to the 

predetermination of Gaussians and parameters should be initialized (Xu et al., 2016).  

In our study, our main limitation was the lack of video frames of non-moving objects to 

subtract background properly. This limitation affected heavy vehicle detection results. 

Although the system was tested on two different videos with different resolutions and 

outdoor characteristics, the system perceives heavy vehicles with comparable 

performance.  

For future work, effects of different background subtraction methods will be 

investigated and artificial intelligence methods will be applied to detection and 

classification of different kind of vehicles. Moreover, the system is planned to be 

retested in videos with different weather conditions and the results will be compared 

with the presented ones. 
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Abstract  

Urban transportation is the most important component for a comfortable urban life. In 

this study, it has been determined ¢anakkale urban transportation problems. The great 

majority of people complain about the passenger density in the vehicles. In this reason, 

the investors increased the number of vehicle so as to supply with increased demand. 

However, the increase in number of vehicle was not enough to reduce the passenger 

density in the vehicles. Concordantly, the passenger density at bus stops, the demands 

of passengers and the vehicle features have been examined in the study region. While 

the data was collected, the camera records which in the vehicles and smartcard system 

have been utilized. The obtained data has been transferred to the Geographic 

Information System database. Thus, the passenger density analyses have been 

performed for each bus stops and their intervals. In the view of these analyses, a 

problem situation has been modeled by the aid of Linear Programming method. The 

constraints have been made of the qualifications of the vehicles and the passenger 

demands in the study region.  The created mathematical models have been obtained 

with combinations of vehicles at different capacities. In this way, It has been targeted 

that the optimal number and the capacity of vehicles on the routes has been modeled by 

taking into consideration the demands. It has been got with the integration of 

Geographic Information Systems and Linear Programming as a scientific method. It 

was intended that this study is a decision support system for managers. 
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Akēllē Kart Verileri ve Kamera Kayētlarēyla Kenti­i Ulaĸēmēn 

Modellenmesi  

¥zet 

Kent i­i ulaĸēm konforlu bir kent yaĸamēnēn en ºnemli bileĸenidir. Bu ­alēĸmada, 

¢anakkale kent i­i ulaĸēm sorunlarē tespit edilmiĸtir. Ķnsanlarēn b¿y¿k ­oĵunluĵu 

ara­lardaki yolcu yoĵunluĵundan ĸik©yet­idir. Bu nedenle, yatērēmcēlar artan talebi 

karĸēlamak i­in ara­ sayēsēnē arttērmēĸlardēr. Fakat ara­ sayēsēndaki artēĸ, ara­lardaki 

yolcu yoĵunluĵunu azaltmak i­in yeterli olmamēĸtēr. Bu baĵlamda, otob¿s 

duraklarēndaki yolcu yoĵunluĵu, yolcularēn talepleri ve ara­ ºzellikleri ­alēĸma 

bºlgesinde incelenmiĸtir. Veriler toplanērken, ara­larēn i­indeki kamera kayētlarēndan ve 

akēllē kart sisteminden faydalanēlmēĸtēr. Elde edilen veriler, Coĵrafi Bilgi Sistemi 

veritabanēna aktarēlmēĸtēr. Bºylece, her otob¿s duraĵē ve aralēklarē i­in yolcu yoĵunluĵu 

analizleri yapēlmēĸtēr. Bu analizler ēĸēĵēnda, Lineer Programlama yºntemi yardēmēyla 

problemin durumu modellenmiĸtir. Kēsētlamalar, ­alēĸma bºlgesindeki ara­larēn 

nitelikleri ve yolcu taleplerinden oluĸmaktadēr. Oluĸturulan matematiksel modeller 

farklē kapasitelerde ara­ kombinasyonlarē ile elde edilmiĸtir. Bºylece, talepler dikkate 

alēnarak g¿zerg©hlardaki uygun sayēda ara­ ve kapasitenin modellenmesi 

hedeflenmiĸtir. Bilimsel bir yºntem olarak Doĵrusal Programlamanēn ve Coĵrafi Bilgi 

Sistemlerinin entegrasonuyla ger­ekleĸtirilmiĸtir. Bu ­alēĸmanēn yºneticiler i­in bir 

karar destek sistemi olduĵu d¿ĸ¿n¿lmektedir. 

 

Anahtar Kelimeler: Akēllē Kart, Doĵrusal Programlama, Kentsel Ulaĸēm Sistemleri, 

Veritabanē, Coĵrafi Bilgi Sistemi 

*Bandērma Onyedi Eyl¿l ¦niversitesi tarafēndan d¿zenlenen 1.ULUSLARARASI AKILLI ULAķIM SĶSTEMLERĶ 

KONFERANSI (BANU-AUSô18 )ônda sunulan sºzl¿ bildirinin geniĸletilmiĸ halidir. 
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1. Introduction  

This paper studied the current situation of ¢anakkale urban transportation. First of all, 

face-to-face surveys were conducted with local residents in order to determine 

transportation problems. According to the survey results, 41% of the participants 

emphasized that the route planning should be improved. 59% of passengers are not 

satisfied the duration in the vehicle and %85 of passengers complain about the density 

of public transportation vehicles. In this context, investors increased vehicle numbers 

during 2013 between 2017 (Ergin and Erenoĵlu, 2017). Figure 1 shows that the increase 

of vehicle capacity is 47% and the increase of the daily vehicle is 13%. Nevertheless, 

the passenger density in vehicles did not decrease. In this reason, a study area was 

selected and the density of buses in this area was examined. It has been investigated the 

passenger demands for each bus stop and each bus stops intervals. The study is divided 

into summer and winter. 

 

       

Figure 1. Change for vehicle numbers by years 
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2. Material and Method 

The study region has been chosen as the passenger demand is high level. Figure 2 

illustrates the rotation of six bus routes which used for study. All lines move in one 

direction in this pilot region. 

 

       

       Figure 2. Bus routes in the study area 

 

Smart card automated fare collection systems are being used more and more by public 

transit agencies. While their main purpose is to collect revenue, they also produce large 

quantities of very detailed data on onboard transactions. These data can be very useful 

to transit planners, from the day-to-day operation of the transit system to the strategic 

long-term planning of the network (Pelletier at all,2011) 

Calculation of transport costs and control of these costs has always been one of the most 

important affairs and anxieties of the companies. Increased transportation costs, when 
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taken into  account, are a further step forward for companies to have a cost structure that 

it provide them with sufficient financial resources (Erg¿len, 2003). 

The use of smart card systems, which provide tremendous benefits and facilities for 

operators and passengers, has become widespread over time. (Trepanier, Tranchant ve 

Chapleau, 2007).Agard at all. (2006) has accessed the information of passengers' 

boarding time and boarding stop in order to determine passenger tendency by using 

smart card data. In this study, Automatic Toll Collection and Vehicle Tracking System 

have been used in order to determine the number of the passenger at each bus stop and 

bus rotation. When using the smart card database to identify the number of passengers, 

it has been utilized camera records for descending passengers. So, it has been 

determined the passenger number at each bus stop intervals. Figure 3 shows camera 

views in the vehicle. These records have been examined for each bus rotation in the 

study region. 

 

 

       Figure 3. Camera views in vehicle 

 

In the following figures, it seen that The number of passengers from total stops 

correspond to per a day in July and November. The passenger demands was to reach a 

peak level on Friday. For this reason, it has been chosen an investigation day as on 

Friday. 



 

 

81 

 

 

Figure 4. Passenger boarding charts in July ( Smartcard data) 

 

Figure 5. Passenger boarding charts in November ( Smartcard data) 

 

Geographic information systems (GIS) are a complex combination of hardware, 

software, data, and organizational arrangements for collecting, storing, analyzing, and 

disseminating information about areas of the earth. In the area of transportation, GIS 

can integrate various data to focus in on a particular point in the transportation network 

via a spatial referencing system. (Stokes and Marucci,1995) In this paper, the passenger 

density analyses have been done with collected data. It has been utilized ArcGIS Spatial 

Analyst Toolbox for creating density maps. Each stop was defined as a point and each 

rotation was defined as a line on the digital map. Then passengers at the stops were 

identified for each line using the IDW method. Figure 6 shows that the passenger 

density for each bus stops for one bus rotation. Legend means that green color represent 

low demands while white color is high one. When a), b) and c) illustrate for July 

analyses, d) e) and f) shows for November analyses. The densities of bus stops were 
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examined during 08:00 between 20:00. In addition, The density of each bus stops 

intervals displayed as Figure 7 at half-hour intervals. 

 

Figure 6. The density of bus stops ( a) and d) 08:00-12:00, b) and e) 12:00-16:00, c) and f) 16:00-

20:00) 
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Figure 7. The density of bus stops intervals (a) and d) 09:30-10:00, b) and e) 13:30-14:00, c) and f) 

17:30-18:00) 

 

When modeling this problem Linear Programming was used as a mathematical method. 

Formulation of linear programming is to represent a problem situation in a 

mathematical form. It involves well-defined decision variables, objective function and 

set of constraints. The purpose is to increase a desirable outcome or to decrease an 

undesirable outcome. 
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Max/Min z =          

  

z: overall performance measure 

c
j
: performance measure coefficient for activity j 

x
j
: level of activity j (j=1,é,n) (Turkay, 2016)                         

In the view of this information, models solutions have been obtained for July and 

November. Models represent the total passenger capacities for specified time interval. 

Model 1-Model 5 gives us the change of the number of 12-meter vehicles and Model5- 

Model8 gives the change of the number of 7-meter vehicles. These models were showed 

period between 08:00 and 20:00 on the table. 

 

Table 1. Total number of passengers 

 JULY NOVEMBER 

 
08:00-

12:00 

12:00-

16:00 

16:00-

20:00 

08:00-

12:00 

12:00-

16:00 

16:00-

20:00 

Model 1 8320 7592 7176 10192 9256 9984 

Model 2 8320 7592 7176 10192 9256 9984 

Model 3 8320 7592 7176 9511 8980 9417 

Model 4 7213 6861 6703 7961 7422 7877 

Model 5 5353 5173 5188 6007 TƴŦŜŀǎƛōƭŜ 6109 

Model 6 8320 7592 7176 10192 9256 9984 

Model 7 8320 7592 7176 10192 9256 9984 

Model 8 8320 7592 7176 10192 9256 9984 

 

3. Conclusions 

In the scope of the study, pilot region and pilot time intervals were selected in order to 

evaluate the transportation demand in ¢anakkale urban transportation. Passengers' route 

and stop preferences were determined by using the smart card system and camera 

records. The obtained data were transferred to the Geographic Information System 
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database and the passenger density on the routes was analyzed. The linear programming 

method was used to model the demand that the number of vehicles in the study area 

should be increased. In the present case, it has been observed that the forces of the 12-

meter vehicles on the routes have emerged. In order to distribute the transportation load 

to the other types of vehicles, the Linear Programming method has been solved with 

different combinations of 12 meter and 7 meter vehicle numbers. When increase the 

number of vehicles according to demand, it is now observed that the capacities have 

emerged in vehicle. This is the result of the fact that the current number of vehicles is 

sufficient. So, instead of increasing the number of vehicles, the bus stop frequencies, the 

frequencies of the trip and the new route arrangements can be realized. 
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BALO Projesi ve Bandērmaônēn Lojistik Ķmk©nlarē 

Do­. Dr. Mehmet Emin ER¢AKAR 

Bandērma Onyedi Eyl¿l ¦niversitesi, Bandērma/Balēkesir, 10200, T¦RKĶYE, mercakar@bandirma.edu.tr 

 

¥zet 

BALO Projesi, BALO A.ķ. olarak kurulmuĸ ve T¿rkiye Odalar ve Borsalar Birliĵiônin 

(TOBB) desteklediĵi 93 ortaklē yapēya sahip, a­ēk adē B¿y¿k Anadolu Lojistik 

Organizasyonu olan bir projedir. Bandērma merkezli bu yapē i­erisinde Bandērma 

Organize Sanayi Bºlgesi, Bandērma Ticaret Odasē ve Borsasē da yer almaktadēr. 

T¿rkiyeônin dºrt bir yanēndaki ihracat­ēlarēmēzēn ¿r¿nlerinin konteynerlere y¿klenerek 

trenle Bandērmaôya getirilmesi ve buradan tren feribotu ile Tekirdaĵôa, oradan da 

Avrupaônēn ­eĸitli merkezlerine gºnderilmesi ama­lanmaktadēr. Bu projenin ºnemli 

olmasēnēn bir nedeni de T¿rkiyeônin 2023 yēlēndaki 500 milyar $ôlēk ihracat 

hedefleridir. Ayrēca g¿n¿m¿zde geliĸen ve teknolojik olarak ilerleyen d¿nya 

pazarlarēnda rekabet avantajē elde edebilmek konusunda maliyetler ­ok ºnemli yer 

tutmaktadēr.  

Bu maliyetlerin en ºnemli kalemlerinden birini de lojistik konusu oluĸturmaktadēr. 

Maliyet avantajlarē a­ēsēndan bakēldēĵēnda karayoluyla Ķzmirôden Almanyaônēn bir 

kentine bir konteynerin taĸēma maliyeti yaklaĸēk olarak 2.500 Euro d¿zeylerindedir. 

Fakat aynē y¿k¿n alternatif olarak demiryolu ile taĸēnmasē halinde ­ok daha ucuz, aynē 

zamanda daha hēzlē ve ­evreye duyarlē yani daha yaĸanabilir bir ­evrede avantajlē bir 

ĸekilde yapēlabilmesi m¿mk¿n olmaktadēr. ¦lkemizde ºzellikle ihracat konusunda 

demiryolu taĸēmacēlēĵē oran olarak maalesef yok denecek kadar az bir durumda olup % 

1 gibi bir paya sahiptir. Bu projenin ana ama­larēndan birisi de daha ucuz olan 

demiryolunun kullanēmēnē ­oĵaltarak ihracat­ēmēzēn maliyet kalemlerinde en azēndan 

lojistik konusuna ayērdēklarē b¿t­eyi azaltarak d¿nya genelinde rekabet konusunda 

avantaj yakalamasēnē saĵlamak ve bu tabloyu tersine ­evirmektir. 
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¢alēĸmamēzda bu s¿re­lerin Bandērma gibi hemen hemen t¿m ulaĸēm t¿rlerinin mevcut 

olduĵu bir lokasyona yapacaĵē ve tabii ki ¿lkemiz ekonomisine yapacaĵē katkēlar 

incelenmeye ­alēĸēlacaktēr.    

 

Anahtar Kelimeler: BALO Projesi, Bandērma, lojistik. 

 

BALO Project and LogIstI cs FacI lI tIes of Bandērma 

 

Abstract 

BALO Project, BALO A.ķ. as it established and Turkey Union of Chambers and 

Commodity Exchanges (TOBB), with the support of 93 partner structure, clear name 

Great Anatolia Logistics Organization, which is a project. This structure, which is based 

in Bandērma, also includes Bandērma Organized Industrial Zone, Bandērma Chamber of 

Commerce and Stock Exchange. It is aimed that the products of our exporters all over 

Turkey are loaded into containers and transported by train to Bandērma and from there 

by train ferry to Tekirdaĵ and then to various European centers. One reason why this 

project is important is Turkey's export targets of $500 billion in 2023. In addition, in 

order to gain competitive advantage in the developing and technologically advanced 

world markets, the costs are very important. 

One of the most important items of these costs is the logistic issue. In terms of cost 

advantages, the cost of transporting a container by road from Ķzmir to a city in Germany 

is about 2,500 Euro. However, if the same burden is alternatively transported by rail, it 

is possible to make it much cheaper, at the same time, in an advantageous way in a 

faster and environmentally sensitive, more livable environment. In our country, the 

railway transportation rate in terms of exports is unfortunately too low to be tried and 

has a share of 1%. One of the main objectives of this project is to increase the use of 

cheaper railway and to reduce the budget that our exporters allocate in terms of logistics 

at least in terms of cost and to ensure that they have an advantage in competition around 

the world and reverse this situation. 
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In our work, we will try to examine the contributions of these processes to a location 

where almost all types of transportation such as Bandērma are available and of course to 

contribute to our country's economy. 

Keywords: BALO Project, Bandērma, logistics. 
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1. Giriĸ 

Bandērma, coĵrafi olarak Marmara Bºlgesiônin g¿neyinde Balēkesirôe baĵlē bir il­edir. 

Ancak idari olarak bir il­e olmasēna karĸēn ekonomik, coĵrafi, sosyok¿lt¿rel vb. pek ­ok 

a­ēdan bºlgenin d¿nyaya a­ēlan kapēsē konumundadēr. 

Coĵrafi a­ēdan bakēldēĵēnda; Bandērma; Marmara Deniziônin g¿neyinde, Ķstanbul, Bursa 

ve Ķzmir illeri ¿­geninin neredeyse tam ortasēnda yer alan bir yerleĸim birimidir. Ķl­enin 

doĵusunda Karacabey, batēsēnda Gºnen, kuzeyinde Erdek, Kapēdaĵ Yarēmadasē ve 

Marmara Adasē, g¿neyinde Manyas ve Kuĸgºl¿ (Kuĸcenneti) bulunmaktadēr. 

Y¿zºl­¿m¿ 713 km2 olan Bandērmaônēn denizden y¿ksekliĵi (rakēm) 1 metre ile 764 

metre arasēnda deĵiĸmektedir.  

Ķl­enin arazi yapēsē kuzeyden g¿neye doĵru kēsmen daĵlēk ve engebelidir. Bandērma, 

Gemlik Kºrfeziônden batēya devam eden ve Marmara Deniziônin g¿ney kēyēlarēnē 

izleyen fay hattē ¿zerinde yer aldēĵēndan birinci derece deprem kuĸaĵēnda yer 

almaktadēr. Coĵrafi konum itibariyle ekonomik faaliyetlerin geliĸimi a­ēsēndan uygun 

konumda bulunan Bandērma, sahip olduĵu Liman a­ēsēndan ulaĸēm merkezlerinin odak 

noktasē konumundadēr ve bu liman Kapēdaĵ Yarēmadasēônēn fērtēnalarē engellemesi ve 

arazi yapēsēnēn ulaĸēmē kolaylaĸtērēcē olmasē gibi nedenlerle olduk­a avantajlē bir 

konumda yer almaktadēr.  

Bandērma Limanē, T¿rkiyeônin en ºnemli limanlarēndan birisidir. Toplam uzunluĵu 

2973 metre ve derinlikleri 6 - 11.50 metre arasēnda deĵiĸen 20 adet rēhtēmēnda 

konteyner, dºkme y¿k, genel y¿k, proje y¿k¿ ve Ro-Ro gemilerine hizmet 

verilmektedir. Rēhtēmdaki y¿kleme-boĸaltma hizmetleri y¿ksek teknolojili mobil 

vin­ler, ekskavatºrler ve konveyºr sistemi ile ger­ekleĸtirilmektedir. 1000 metre ve 500 

metre uzunluĵunda iki mendireĵi vardēr, iki mendirek arasē a­ēklēk 225 metredir. 

Bandērma Ticaret Odasē ve Bandērma Ticaret Borsalarēnēn da azēnlēk hisselerine sahip 

olduĵu Bandērma limanēnēn iĸletme hakkē, TCDD tarafēndan 18.05.2010ôda 175,5 

milyon dolar tutarēndaki en y¿ksek teklifi veren ¢elebi Holding Aķôye 36 yēl s¿reyle 

devredilmiĸtir. 2015 yēlē itibariyle toplam dēĸ ticareti 472 milyon $ d¿zeyindedir. 

Ķstanbulôun Marmara ve Ege bºlgeleriyle baĵlantēsēnē saĵlayan bir noktada bulunmasē 
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nedeniyle geliĸmiĸ ve donanēmlē limanē ile Ķstanbulôun bir giriĸ kapēsē ºzelliĵini de 

taĸērken Ķstanbul-Bandērma arasēnda 1998 yēlēnda baĸlatēlan hēzlē feribot seferleri de bu 

ºzelliĵini pekiĸtirmektedir(BTO:2018). 

 

Grafik: 1 - Bandērma Limanēna Ķliĸkin Ķstatistikler 

 

Kaynak: ¢elebi Bandērma Limanē. http://www.portofbandirma.com.tr/ 

Yukarēda yer alan grafikler Bandērma Limanēônda son yēllarda ger­ekleĸen iĸlem 

hacimlerini gºstermektedir. Grafiklerde de gºr¿ld¿ĵ¿ gibi liman gerek ticari y¿klerin 

elle­lenmesi, gerek RO-RO taĸēmacēlēĵē gerekse ĶDO terminali ile bºlgeye ve ¿lke 

ekonomisine ­ok ºnemli katkēlar saĵlamaktadēr.  

Yine aĸaĵēda yer alan resimde de gºr¿ld¿ĵ¿ ¿zere, gerek Bandērma gerekse Marmara 

Deniziône kēyēsē olan yerleĸim yerlerinin ger­ekleĸen ve ºn¿m¿zdeki yēllarda 

ger­ekleĸecek ulaĸēm projeleri ile birlikte ­ok ºnemli kazanēmlar saĵlayacaĵē 
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gºr¿lmektedir. ¥zellikle Bandērma a­ēsēndan bakēldēĵēnda; liman faaliyetleri yanē sēra 

Bandērma - Ķzmir Y¿ksek Hēzlē Tren Projesi, Bandērma ï Bursa ï Bilecik Y¿ksek Hēzlē 

Tren Projesi ve Ķstanbul Ķzmir Otoyol Projesi gibi ­ok ºnemli yatērēmlarēn bºlgenin 

potansiyelini mutlak surette artēracaĵē beklenmektedir(GMKA, 2013).    

Kaynak: GMKA, 2013.  

 

2. BALO Projesi ve Bandērma 

BALO kavramē, Batē Anadolu Lojistik Organizasyonlarē projesinin baĸ harflerinin 

birleĸmesiyle ortaya ­ēkmēĸ bir kēsaltmadēr. BALO Projesi ile Batē Anadoluôdaki 

sanayici ve ihracat­ēya ait y¿klerin, Avrupaônēn i­ kesimlerine demiryolu ile 

ulaĸtērēlmasē ve dolayēsēyla ¿lkemiz ihracatēna Avrupa pazarēnda rekabet avantajē 

saĵlanmasē hedeflenmektedir. BALO Projesi aslēnda sadece Batē Anadoluôya ºzg¿ 

olmakla kalmamēĸ zamanla T¿rkiyeônin t¿m bºlgelerine ait olmasē gerektiĵinden 

hareketle Ankara, Bursa, Denizli, Kayseri, Konya, Eskiĸehir ve Gaziantep gibi ihracatēn 

yoĵun olduĵu Anadolu illerinde yapēlan gºr¿ĸmeler sonucunda bu illerin de BALO 

Projesi ile ihra­ ¿r¿nlerinin Avrupa pazarlarēna ulaĸtērēlmasē hedeflenmiĸtir(Koĸmaz, 

2014:2). Bºylece ¿lkemiz demiryolu taĸēmacēlēĵē yeni bir dºn¿m noktasēna gelmiĸ ve 

bu alanda yeni bir dºnem baĸlamēĸ olmaktadēr. 

¦lkemiz ºzel sektºr¿n¿n en b¿y¿k kuruluĸu olan T¿rkiye Odalar ve Borsalar Birliĵi 

(TOBB) ºnc¿l¿ĵ¿nde Ticaret ve Sanayi Odalarēmēz, Ticaret Borsalarēmēz ve Organize 

Sanayi Bºlgelerimizin de ortak olduĵu bir modelle kurulmuĸ olan BALO Projesi ile 

y¿kler ihracat­ēnēn kapēsēndan alēnarak, yerel y¿k toplama merkezlerinde birleĸtirilecek 

ve Bandērmaôdan, Tekirdaĵôa Marmara Deniziôni ge­erek, Avrupaôya ulaĸtērēlmasē 

hedeflenmektedir. Proje kapsamēnda hem zamandan, hem de taĸēma ¿cretlerinden 

tasarruf ger­ekleĸirken, Avrupa ¿lkelerinden T¿rkiyeôye gelecek y¿kler de yine benzer 

bir bi­imde varēĸ noktalarēna ulaĸtērēlmēĸ olacaktēr. 
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Mevcut durumda ihracatēmēzēn yaklaĸēk % 52ôlik kēsmē deniz yolu, % 40ôē karayolu, % 

7ôlik kēsmē havayolu ile yapēlērken demiryollarēmēzēn ihracatēmēzdaki payē yalnēzca % 1 

nispetindedir. Oysa ¿lkemizin ihracatē er ge­en yēl artarken, ihracatēmēz Amerikaôdan 

Avrupaôya, Ortadoĵuôdan Uzakdoĵuôya ¿r¿nlerini kēyasēya rekabet ederek 

satabilmektedir. Diĵer yandan 2023 hedeflerimiz arasēnda yer alan 500 milyar $ôlēk 

ihracat hedefi de alternatif ihracat kanallarēnēn yaratēlmasēnē dayatmaktadēr. Ayrēca bu 

durum daha fazla liman ve karayolu, daha fazla akaryakēt sarfiyatēnē ve karbon 

emisyonunu ortaya ­ēkararak ekonomik maliyetler yanēnda ­evresel maliyetleri de 

getirmektedir. Oysa demiryolu taĸēmacēlēĵēnēn aktif hale getirilmesiyle ekonomik, 

dakik, karbon salēnēmē d¿ĸ¿k ve ­evreci bir taĸēma ger­ekleĸmiĸ olacaktēr. 

BALO kapsamēndaki taĸēmalarēn % 90'lēk kēsmē, karbon salēnēmē ve sera gazlarēnēn az 

olduĵu ­evre dostu bir model olan demiryolu ile ger­ekleĸmesi planlanmaktadēr. 

Sistemde standart 40ôlēk konteynerlere oranla daha fazla palet y¿klenebilen, standart tēr 

rºmorku hacmine eĸit sayēda palet alan 45ôHC (high cube) konteynerler kullanēlmakta 

ve bu konteynerler, ilk hareketinden teslim anēna kadar, ihracat­ē tarafēndan BALO 

elektronik y¿k takip sistemi ¿zerinden izlenebilme imk©nēna sahiptir(Koĸmaz, 2014:7). 

Yurti­indeki toplama merkezlerinden, 45ôlik high cube konteynerlerle alēnan y¿kler, 

blok ve tarifeli tren seferleri ile Anadolu ve Avrupa yakasēndaki y¿k birleĸtirme 

merkezlerinde toplanmakta, y¿kler bu istasyonlarda gideceĵi merkezlere gºre tasnif 

edilerek Avrupa kentlerindeki lojistik kºylere ulaĸtērēlmaktadēr. 

BALO, T¿rkiyeônin coĵrafi konumu ve g¿­l¿ ortaklēk yapēsēndan kaynaklanan 

avantajlarēyla, tarifeli blok tren taĸēmalarē ile Anadoluôdan Avrupa ve Ķskandinavyaôya 

ve Anadoluôdan Pakistan treni ile baĵlantē saĵlayarak, Orta Asya ve Uzak Doĵuôya 

demiryolu ile y¿k taĸēmayē ama­lamaktadēr. BALO ile JSC Litvanya Demiryollarē 

arasēnda imzalanan mutabakat doĵrultusunda T¿rk ihra­ y¿kleri, Litvanya ï Belarus - 

Ukrayna ¿lkeleri arasēnda kombine taĸēmacēlēk yapan ñVĶKĶNG TRENĶò proje hattēna 

baĵlanmaktadēr. Anadoluôdan Litvanya, Belarus, Ukrayna, Rusya ve Polonyaôya 

gidecek olan ihra­ y¿kleri, Viking hattē ile Samsun ve Derince limanlarēndan 

Karadenizôi ge­erek daha d¿ĸ¿k maliyet ve daha kēsa s¿rede ulaĸtērēlērken diĵer yandan 

¿lkemize bu g¿zerg©h ¿zerinden gelen y¿klerin de yurt i­inde daĵētēmē ve T¿rkiye 
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¿zerinden Ortadoĵu ¿lkelerine transit ge­iĸleri de bu organizasyon tarafēndan 

saĵlanacaktēr. 

Hava koĸullarēndan etkilenmeyen, ekonomik, g¿venli, verimli ve ­evreye duyarlē 

lojistik taĸēmacēlēĵē hedefleyen BALO; T¿rk sanayici ve ihracat­ēsēnē ¿lkemizin ihracat 

hedefini yakalamada en ºnemli rolleri ¿stlenecek nitelikte lojistik organizasyonlar 

ger­ekleĸtirmeyi ama­lamaktadēr. Avrupa Y¿k Birleĸtirme Merkeziônden Ulaĸtērma ve 

Altyapē Bakanlēĵēônēn Tekirdaĵ-Muratlē arasēnda yaptērdēĵē demiryolu baĵlantē hattē ile 

Kapēkule'ye ulaĸacaktēr. Buradan tarifeli BALO blok trenleri, ¿lke sēnērlarēnda ge­iĸ 

belgesi sorunu yaĸamaksēzēn, Avrupa varēĸ noktalarēndaki lojistik kºylere doĵru yola 

­ēkarken hedef lojistik kºylere varmadan ºnce, elektronik ortamda alēcē firmalara varēĸ 

bilgisinin otomatik olarak ge­ilmesi ve teslimat programēnēn yapēlmasē 

hedeflenmektedir.  

Aĸaĵēdaki tabloda gºr¿ld¿ĵ¿ gibi bir dorse y¿k¿n Ķstanbulôdan D¿sseldorfôa kapēdan 

kapēya gidiĸ ve dºn¿ĸ maliyeti ile aynē y¿k¿ taĸēyan 45ô HCPW (High Cube+ 

Palletwide) bir konteynerin maliyeti arasēnda bu proje lehine 700 ú fark bulunmaktadēr. 

Dolayēsēyla Intermodal taĸēmalar, karayoluna kēyasla ihracat­ē ve ithalat­ē firmalar i­in 

olduk­a ºnemli maliyet avantajlarē saĵlamaktadēr. 
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Tablo:1- Avrupa Yºnl¿ Bir Taĸēmada Karayolu ve Demiryolu Karĸēlaĸtērmasē 

Kaynak: BALO Tanētēcē Dok¿man 2015. 

 

3. Sonu­ ve Deĵerlendirme 

T¿rkiye Odalar ve Borsalar Birliĵi ºnc¿l¿ĵ¿nde oluĸturulan BALO Projesi T¿rkiyeônin 

ekonomik b¿y¿mesi ve lojistik altyapēsē anlamēnda ­ok ºnemli avantajlar 

barēndērmaktadēr. Bu Projenin ºnemli ayaklarēndan birisi olan Bandērmaôda ­ok ºnemli 

bir baĵlantē noktasēnda yer almaktadēr. Bandērmaôyē bu derece ºnemli kēlan yēllardēr 

Ķstanbul- Ķzmir aksēnda yer alan bir coĵrafi konum yanēnda Bandērma Limanēônēn 

demiryolu baĵlantēsē olan sayēlē limanlardan birisi olmasēnēn da payē b¿y¿kt¿r. Bu 

Maliyet Unsurlarē 13,60 Standart Dorse Karayolu 

Servisi 

45ô HCPW 

Intermodal Servis 

T¿rkiye Ķlk ve Son 

Taĸēmalarē 

D©hil 600 Euro 

Terminal Masraflarē Yok 200 Euro 

Ana G¿zerg©h 

Maliyeti  

5.000 Euro 2.900 Euro 

Avrupa Ķlk ve Son 

Taĸēmalarē 

D©hil 600 Euro 

Toplam Maliyetler 5.000 Euro 4.300 Euro 

Ek Maliyetler  ADR/RID farkē, kantar cezalarē, 

y¿ksek bedelli eĸya ek maliyetleri 

Sabit maliyetler 

Bir dorsenin Ķstanbulôdan D¿sseldorfôa kapēdan kapēya gidiĸ ve dºn¿ĸ maliyeti ile aynē 

y¿k¿ taĸēyan bir 45ô HCPW konteynerin maliyeti arasēnda Intermodal servis lehine en az 

700 Euro fark bulunmaktadēr. 
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sebeple Projeônin Bandērma Limanēôndan Tekirdaĵ Muratlē aktarma noktasēna 

denizyolu ile ulaĸacak olmasē intermodal bir taĸēmayē g¿ndeme getirmektedir. 

Projenin ger­ekleĸmesi ile birlikte ºnemli avantajlarēn saĵlanmasē beklenmektedir. Bu 

avantajlardan bazēlarē; bºlgedeki ticaret d¿zeyini artērmak, d¿ĸen toplam lojistik 

maliyetleri sayesinde Avrupaôdaki mevcut T¿rk ihra­ ¿r¿nleri daha rekabet­i satēĸ 

koĸullarēna sahip olmak, mevsimsel servis aksaklēklarēnēn ºn¿ne ge­ilerek devamlē ve 

d¿zenli bir trafik saĵlamak, d¿ĸen toplam lojistik maliyetlerinin yarattēĵē imk©nlarla 

daha ºnce m¿mk¿n olmayan ticari faaliyetlerin m¿mk¿n hale gelmesi, d¿zenli trafikler 

i­in istenilen her noktaya tarifeli ve maliyet avantajēnē arttēracak blok trenler organize 

edilebilmesi olarak sēralanabilir.  

Ayrēca ĸofºr, yol ve hava ĸartlarē, ge­iĸ belgeleri gibi bir­ok gecikmeden etkilenmeyen 

demiryolu taĸēmalarē zaman-fiyat dengesinde en avantajlē hizmeti yaratmakta olup 

tarifeli blok tren servisi sayesinde ­ēkēĸ ve varēĸ s¿relerine tam h©kimiyet, insan 

kaynaklē hatalar nedeni ile gecikmelerin yaĸanmamasē, ge­iĸ belgesi zorunluluĵu 

olmamasē, yol yasaklarēnēn olmamasē gibi ¿st¿nl¿klerde bahis konusu olmaktadēr. 

B¿t¿n bu sayēlan avantajlar, hem zaman yºnetimi a­ēsēndan hem de g¿venli ve ucuz 

taĸēmacēlēk yapma imk©nē saĵladēĵēndan bu projenin ivedilikle canlēlēĵa kavuĸmasēnēn 

¿lkemizin ekonomik ­ēkarlarē bakēmēndan b¿y¿k ºnem arz ettiĵine ĸ¿phe yoktur. 
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Abstract 

Turkey gives great importance to the development of railway networks both in urban 

and national scale since the early 2000s. Particularly in urban transport, the 

development of rail systems is encouraged in order to increase the use of public 

transport and the quality of service provided to users. In this process, more than 350 km 

of urban rail systems have been put into service in 13 cities in the country, and rail 

system preparations are continuing in many provinces during the project and 

construction phases. The study investigated the preferences of people between 

transportation modes (types), the effects of the rail systems on this preference, and the 

satisfaction of the users of the light rail transit (LRT) system, which is used as a public 

transport mode. Samsun, which is an Anatolian city with an average size, was selected 

as a study area and data were collected by face to face survey with 2167 people 

determined by simple random sampling from different sexes, ages and occupational 

groups. Samsun city center was chosen as the study area in determining the people's 

preference between transportation modes. On the other hand, in evaluating user 

satisfaction, passenger satisfaction was assessed on the first and second stages of LRT 

(operating currently), which continues its activities rapidly and is about 34 km long, 43 

stations and double line service when completed. For this purpose, a five-point Likert-

type evaluation method was used. In addition, it has been tried to predict the change in 

demand between the different modes of transportation by completion of the third stage 

of the LRT which is going on in Ondokuz Mayēs University (OMU) main campus site. 

Keyword: Transportation planning; Public transportation; Light rail transit systems; 

User satisfaction 
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Hafif Raylē Sistemlerin Ulaĸēm Modlarē Arasēnda Tercih Edilebilirliĵi: 

Samsun ¥rneĵi 

¥zet 

T¿rkiye, 2000ôli yēllarēn baĸēndan itibaren gerek kentsel gerekse ulusal ºl­ekte 

demiryolu aĵlarēnēn geliĸtirilmesine olduk­a ºnem vermektedir. ¥zellikle kentsel 

ulaĸēmda, toplu taĸēmacēlēĵēn daha fazla kullanēlmasē ve kullanēcēlara sunulan hizmet 

kalitesinin arttērēlmasē amacēyla raylē sistemlerin geliĸtirilmesi teĸvik edilmektedir. Bu 

hamle ile ¿lkede 13 adet ĸehirde 350 kmôden fazla uzunlukta kentsel raylē sistem 

hizmete girmiĸ, proje ve yapēm aĸamasēnda bir­ok ilde de raylē sistem hazērlēklarē 

devam etmektedir. ¢alēĸmada, insanlarēn ulaĸēm modlarē (t¿rleri) arasēndaki tercihleri, 

raylē sistemlerin bu tercih ¿zerindeki etkileri ve bir toplu taĸēma modu olarak kullanēlan 

hafif raylē sistemin (HRS) kullanēcēlar a­ēsēndan memnuniyeti araĸtērēlmēĸtēr. Ortalama 

b¿y¿kl¿kte bir Anadolu ĸehri olan Samsun, ­alēĸma alanē olarak se­ilmiĸ ve farklē 

cinsiyet, yaĸ ve meslek gruplarēndan basit tesad¿f´ ºrnekleme esasē ile belirlenen 2167 

kiĸi ile y¿z y¿ze yapēlan anket ­alēĸmasē ile veriler toplanmēĸtēr. Ķnsanlarēn ulaĸēm 

modlarē arasēndaki tercihlerinin belirlenmesinde Samsun ĸehir merkezi ­alēĸma alanē 

olarak se­ilmiĸtir. ¥te yandan, kullanēcē memnuniyeti deĵerlendirmesinde, ­alēĸmalarē 

hēzla devam eden ve tamamlandēĵēnda yaklaĸēk 34 km uzunluĵunda, 43 istasyonlu ve 

­ift hatlē olarak hizmet vermesi planlanan HRSônin iĸletmeye a­ēlmēĸ olan 1. ve 2. 

etabēnda yolcu memnuniyeti deĵerlendirilmiĸtir. Bu ama­la, beĸli likert tipinde 

hazērlanan deĵerlendirme yºntemi kullanēlmēĸtēr. Ayrēca, Ondokuz Mayēs ¦niversitesi 

(OM¦) merkez kamp¿s sahasē i­erisinde devam eden HRSônin 3. etabēnēn a­ēlmasē ile 

farklē ulaĸēm modlarē arasēndaki talebin deĵiĸimi tahmin edilmeye ­alēĸēlmēĸtēr. 

Anahtar Kelimeler:  Ulaĸēm planlama; Toplu ulaĸēm; Hafif raylē sistemler; Kullanēcē 

memnuniyeti 
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1. Introduction  

Today, transportation has become one of the most important parts of daily life. Along 

with the increase of fast and distorted urbanization, the possibility of accessibility has 

become the first place as a problem, in urban life especially. The problems brought by 

urbanization, industrialization and population increase are negatively affecting people's 

life in terms of being able to access mostly. Incorrect policies and practices in 

transportation and traffic threaten urban life and also, adversely affect economic 

development.  

As a transportation policy in the country, a large part of the passenger and freight traffic 

from the 1950s to the present day is provided by highways and roads. Therefore, almost 

all the budget allocated for transportation has been spent on highway investments. It has 

been understood that this priority given to the highway is a great loss in terms of the 

country's economy due to the high dependency on the external energy used by vehicles, 

the low traffic safety and the negative effect on the environment. On the developing 

consciousness in recent years, it has been noticed that the highway and the railway are 

complementary elements. 

Because of the unprecedented increase in the number of tire-wheeled vehicles in the 

cities, transportation policy has changed towards the transportation of people instead of 

the transportation of vehicles and public transportation has started to be encouraged. In 

addition to urban rail systems in the country, there are public transport systems built 

with ferryboats, city buses, express city buses (reduced number of stops), minibuses 

operated privately and operated on a specific route, taxi-minibuses operated privately 

and operated on a specific route with private car type small vehicles. Various operating 

options are preferred, either as government, private partnerships or both. Due to the 

population, development, economic situation, geopolitical importance, land structure of 

the cities, various systems are mostly preferred in public transportation in various cities. 

On the other hand, it is known that rail systems are frequently preferred by users in 

many aspects, including reliability, comfort and economy in the cities where they are 

currently operating (Alpkokin, Topuz Kiremitci, Black, & Cetinavci, 2016). In addition, 
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rail systems have come to the forefront in terms of their potential to carry more 

passengers by using much less land and technology's ability compared to the highway. 

Rail systems are much more advantageous than other modes of transportation in terms 

of reliability, punctuality, speed, safety, comfort and economy. Nowadays, the state of 

the art systems have become indispensable parts of metropolitan cities. 

Trams emerged as a product of the industrial revolution, which began to change the 

appearance of the world in the 1800s. The first railway line for urban passenger 

transport was opened in 1832 in Harlem, New York. In Turkey, the first began to be 

used between Karakºy and Beyoĵlu in Istanbul in 1869 (Baĸt¿rk, 2014). There are 

studies in the literature that investigate different modes of public transport and 

investigate the location of rail systems in public transport. Alpkºkin et al. have 

evaluated railway systems built and operated in 11 different cities in their study [1]. At 

the same time, comparative evaluation of rail systems and operating policies were 

explained. Babalēk-Sutcliffe, in the study, compared the public transport system 

operated in large cities in Turkey and has made recommendations on improving the 

operating policy (Babalēk-Sutcliffe, 2016). In the Gºssling study, transportation modes 

used in urban transport were compared using different parameters (Gºssling, 2016). In 

the study, the results were evaluated using parameters such as reducing accidents, 

eliminating noise and air pollution, increasing social activities, and increasing quality of 

life. 

There are also studies in the literature aimed at determining passenger satisfaction of 

various operators. Girginer and Cankuĸ investigated the satisfaction of the tram which 

continues to be operated in Eskiĸehir (Girginer & Cankuĸ, 2008). In the study, 

passenger satisfaction was modeled using logistic regression analysis method. Tripp and 

Drea investigated the satisfaction of the customers for the fees paid for the operation of 

the rail systems (Tripp & Drea, 2002). The study assessed the Amtrak passenger rail 

route in Illinois. ¢ubuk and T¿rkmen examined the place and suitability of the third 

subway in the urban transport plan, emphasizing the importance of rail transport 

systems in transportation plans in Ankara (¢ubuk & T¿rkmen, 2003). ¥nc¿ examined 

the conditions for switching to rail systems in large cities and proposed strategies for 
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switching to rail systems by comparing light rail systems with other public transport 

vehicles (¥nc¿, 1999).  

As can be seen from the literature review, there are studies about people's preferences 

between different modes of transportation and user satisfaction of the tram which is a 

railway transportation vehicle. The study investigated the preferences of people between 

transportation modes, the effects of these systems on this choice, and the satisfaction of 

users of the light rail transit (LRT) system used as a public transport mode. Samsun was 

selected as a study area and data were collected by face-to-face surveys with 2167 

people determined by simple random sampling from different sexes, ages and 

occupational groups.  

 

2. Materials and Methods 

2.1. Samsun City and Transportation Modes 

Samsun, which is a medium-sized city with a population of approximately 1,300,000, is 

located in the north of the Black Sea region of Turkey with a surface area of 1,055 km2. 

The city center consists of four local administrative districts: Ķlkadēm, Atakum, Canik 

and Tekkekºy. Almost half of the population lives in the city center. The location of 

Samsun is seen in Fig.1. The transportation modes used for transportation of people in 

the city center are as follows; passenger car, LRT, city buses, express city buses 

(reduced number of stops), taxi, minibuses operated privately and operated on a specific 

route, taxi-minibuses operated privately and operated on a specific route with private 

car type small vehicles. 
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Fig.1. The location of Samsun. 

 

The first stage of the LRT, which continues to operate in Samsun, was constructed as a 

15.6 km length 21 stations and opened to service in 2010. The second phase was 

constructed at 12.9 km length and opened to service in 2017 as a 15 stations. The third 

stage, which is still under construction, is planned as 7 stations with a length of 5.5 km. 

When the LRT line designed parallel to the Black Sea is completed, it is planned to 

serve at approximately 34 km length and 43 stations. The route of LRT, which carries 

an average of 63000 passengers per day, is seen in Fig.2 together with the construction 

stages. 

 

Fig.2. Samsun LRT route and stations together with construction stages. 
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The rail system is positioned along the coastline where the slope does not change much 

due to the geographical structure of the zone in the first and second stage. For this 

reason, 22 ringing lines are allocated where tire-wheeled buses are operated to meet the 

passenger demand for passengers in the vertical direction of the seaside. Ring lines 

carry passengers to the rail system for a small fee and provide passenger feed to the 

system. In the third phase, which is still under construction, the line is planned to enter 

the main campus of Ondokuz Mayis University (OMU) where there is a lot of travel 

demand. At this stage, where the land structure is mountainous, there is a compulsive 

section of approximately 900 m length and 6.4% longitudinal slope. 

2.2. Survey 

Students studying in different departments of OMU and citizens living in different parts 

of Samsun constitute the research universe of this study. In this universe, data were 

collected by face-to-face surveys with individuals chosen on the basis of simple random 

sampling to determine the choice of transport mode and LRT user satisfaction. 

Additionally, questions have been prepared for individuals who are on campus but do 

not use LRT. With the information obtained from here, it was determined that the 

reasons for not using the LRT and how to change the transportation mode preference of 

LRT will be taken into the campus. These questions were addressed to 2167 people and 

the survey study was completed. When the survey data were analyzed, it was seen that 

43.8% of the surveyed subjects were women (814 persons) and 56.2% (1044 persons) 

were men in transportation mode preference and LRT user satisfaction survey. When 

evaluated according to educational level, 1.02% of the subjects were uneducated, 9.31% 

were primary school graduates, 5.22% were secondary school graduates, 26.86% were 

high school graduates, 57.59% were university students or university graduates. 16% of 

the participants were found to be in the 15-17 age range, 40% to 18-24 age range, 11% 

to 25-34 age range, 11% to 35-44 age range, 9% to 45-54 age range, and 13% were over 

55 years of age. The rate of using LRT of subjects participating in the survey at least 1 

day per week was 70.6%, while the rate of rarely using or not using LRT was 29.4%. 
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3. Results 

3.1. The Preferences of People between Transportation Modes 

In the survey participants who used public transportation, it is seen that the percentage 

of the owners of any vehicle is 23.3% while the percentage of the not owners of 

vehicles is 76.7%. On the other hand, when the people who do not have any car asked 

that "Do you continue to use public transport if you have any vehicle?", it is understood 

that 33.3% of the people will continue to use public transportation, while 66.3% of them 

do not use public transportation. 

Moreover, in the study, preferences were investigated among the different modes of 

transportation used by people in the city. In case there is a discrepancy between people's 

relative assessments, the preference of each transportation mode according to LRT has 

been examined. In the scope of the study, in order to be able to evaluate the relativity, 

taxi and taxi-minibuses operated privately and operated on a specific route with private 

car type small vehicles which is used as a mode of transportation in the city but does not 

share the same routes as LRT have not been evaluated. The modes taken into 

consideration are passenger car, LRT, city bus, express city bus (reduced number of 

stops), minibuses operated privately and operated on a specific route. In the dual 

comparisons, it is observed that 74.4% private car is preferred by the users between 

LRT and private car, 59.1% LRT is preferred by the users between LRT and minibus, 

62.1% LRT is preferred by the users between LRT and express bus, 73.8% LRT is 

preferred by the users between LRT and city bus. The results are shown graphically in 

Fig.3.  

When the results are compared, it is seen that private car is preferred by 48.9% more 

than LRT. In addition, it is understood that minibus is preferred 18.3% less than LRT, 

express bus is preferred 24.2% less than LRT and city bus is 47.7% preferred less than 

LRT. According to this assessment, it is clear that the preferred ranking among 

transportation modes is private car, LRT, minibus, express bus and city bus. Relative 

evaluation between modes is shown in Table 1. 
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Fig.3. Preference ratios of transport modes compared to LRT. 

 

Table 1. Relative evaluation between transport modes. 

Private Car LRT  Minibus 

Ekspress 

Bus City Bus 

48.9% 0 -18.3% -24.2% -47.7% 
 

3.2. The Satisfaction of Users of the LRT system 

In order to evaluate the satisfaction of LRT from the point of view of the users, 

passengers were asked to specify their satisfaction levels in terms of various criteria by 

using the five-likert method. According to 11 criteria including LRT vehicle waiting 

time, access to stations, security level in the station, behavior of security officers, travel 

time, crowd level in vehicles, air conditioning system of vehicles, cleanliness of train 

stops and stations, driving performance of machinists, compliance with vehicle 

schedules, information on transportation service satisfaction was compared. The 

satisfaction rates of users for each criterion are shown in Fig.4. In order to translate user 

responses to substantial results, in the five-choice satisfaction rate scale, all of the very 

dissatisfied and dissatisfied respondents and half of the neutral respondents were 

combined and the answers were collected under the heading dissatisfied. And also, all 

of the very satisfied and satisfied respondents and half of the other neutral respondents 

were combined and the answers were collected under the heading satisfied. It is 
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observed that the users are satisfied by 78.8% in cleanliness of train stacks and stations 

benchmark, 72.4% in behavior of security officer benchmark, 67.6% in access to 

stations benchmark, 65.4% in security level in station benchmark and 61.1% in driving 

performance of machinist benchmark. On the other hand, it was seen that the users are 

not satisfied by 71% in the crowd level in vehicles benchmark. In LRT vehicle waiting 

time, travel time, air conditioning system of vehicles, compliance with vehicle schedule 

and information on transportation service evaluation criteria, it is observed that the users 

have a satisfaction rate between 50% and 60%. When LRT's satisfaction on the users is 

examined according to all criteria, it is understood that 45.8% is satisfied from LRT, 

27.5% is neutral and 26.7% of the remaining is not satisfied. It is observed that 59.1% 

of the users are satisfied and 40.9% of the users are not satisfied when the neutral users 

are distributed. It is understood that LRT users are generally not satisfied with the 

crowded rate of vehicles, while the access to the stations, the level of safety in the 

station, and cleanliness are satisfied. 

 

Fig.4. Users' satisfaction rates for each rating criterion. 
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3.3. The Effects of the Rail Systems on the Preferences of People between Transportation 

Modes 

The educational buildings, recreation areas, hospitals, etc., which are located on the 

OMU main campus, are the demand points of the urban transportation for the residents 

and students of the city. For this reason, many trips are being made to the OMU main 

campus during the day using many different modes of transportation. The OMU main 

campus is located at the western end point of the operating LRT system (see Fig.2). In 

order to facilitate access with LRT, free ring services are provided from the last station 

of the rail system to the campus with low-level tire-wheeled buses. Since this free bus 

transfer has lost its economic ability, the LRT is being enlarged into the OMU main 

campus in the third stage. This third phase of LRT is planned as 7 stations and 5.5 km 

long and is still under construction. In order to determine the preferences of people on 

the subject of the guided system, first of all, the reasons why citizens and students who 

want to reach OMU main campus are not choosing the LRT were investigated. It was 

understood that the subjects who did not use LRT, 39.5% of those because of had to 

make bus transit, 26.2% of those because of long travel time, 15.5% of those because of 

found that LRT travel fee is high and 18.8% of those because of the other reason like 

that close to the house, the house is too far from the stations etc. The results are shown 

graphically in Fig.5. However, considering that 39.5% of the subjects do not prefer LRT 

because of the transfer of buses, it comes to the conclusion that the third phase of LRT's 

construction is an accurate investment. In the second evaluation, in order to access 

OMU main campus, it was determined that 33.7% of the subjects who did not use LRT 

from the surveyed were used private cars, 35% of them were used express bus, 16.2% of 

them were used city bus and 15.2% of them used were minibuses. The results are shown 

graphically in Fig.6. In the last evaluation, when the LRT reaches the OMU main 

campus and people have the opportunity to travel uninterrupted (nonstop), it is 

researched whether or not they will use LRT. As a result of the evaluation, with the 

completion of the third phase, 56% of those who do not use LRT will start using LRT 

and 44% will continue using the transport mode they used before. With this approach, it 
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is noteworthy that when 56% of passengers accessing the campus by private car give up 

their private cars, the road traffic will decrease by about 19%. Moreover, it is also clear 

that, when the implementation of bus transport will be terminated with the completion 

of the third phase of the LRT, there will be very significant positive impacts on road 

traffic of LRT. 

 

Fig.5. Reasons why LRT is not  

 

preferred.  

Fig.6. The preference ratio of OMU main campus transportation mode. 

 

4. Discussion and Conclusions 

In the study, preferences and effects were investigated among the modes of 

transportation under three main headings as the preferences of people between 

transportation modes (types), the effects of the rail systems on this preference, and the 

satisfaction of the users of the light rail transit (LRT) system. As a result of the 

evaluations, respectively, it is seen that the most preferred modes of transportation are 
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private cars, LRT, minibuses, express buses and finally city buses in the Samsun city. 

When the satisfaction of LRT on the users is examined, it is seen that 59% of the 

admissions are satisfied and 41% are not satisfied. In general, it is understood that the 

users of the LRT are satisfied with the access to the stations, the level of safety in the 

station and the cleanliness, while are not satisfied with the crowd in the vehicles. Hence, 

it is expected that the passenger car traffic entering the OMU main campus at peak 

hours in the morning will decrease by 19% with the completion of the ongoing third 

stage and the change in demand modes. 
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¥zet 

¢alēĸmamēzdaki ama­ bireylerin akēllē Ulaĸēm Sistemleri ¿zerindeki bakēĸ 

a­ēlarēnēn/d¿ĸ¿ncelerinin ne yºnde olduĵunu incelemektir. Bu merak doĵrultusunda 

ilerlediĵimiz ­alēĸmada veri madenciliĵinin bir alt dalē olarak kabul edilen, doĵal dil 

iĸleme yºntemi ile ºzellik ­ēkarēmēnda bulunulan ve daha ­ok istatistiksel olarak metin 

¿zerinden sonu­lara ulaĸmayē hedefleyen metin madenciliĵi tekniĵi uygulanmēĸtēr. 

Analizimizde Rapidminer programē aracēlēĵēyla Akēllē ulaĸēm sistemleri, otonom ara­lar 

ve trafik yoĵunluĵu kelimelerinin twitter sosyal aĵēnda ka­ defa tekrar edildiĵine dair 

sayēsal sonu­lara ulaĸacaĵēz. Daha sonra AYLIEN Text Analysis uygulamasēndaki 

duygu analizi yºntemi kullanēlarak ºnceden belirlediĵimiz kelimeler ¿zerinde bireylerin 

olumlu, olumsuz veya tarafsēz yaklaĸēmēnē inceleyip, ­ēkan sonu­larē grafiklerini ortaya 

koyacaĵēz. 

 

Anahtar kelimeler:  Akēllē Ulaĸēm Sistemleri, Otonom Ara­lar, Trafik yoĵunluĵu, Metin 

Madenciliĵi 
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Abstract 

The aim of our work is to examine the direction of individuals' thoughts on Intelligent 

Transportation Systems. In this study, which is considered to be a sub-branch of Data 

Mining, the text mining technique, which is used by natural language processing 

method and which aims to achieve statistical results through the text, has been applied. 

Through our RapidMiner program, we reached the numerical results of how many times 

intelligent transport systems, autonomous vehicles and traffic density words were 

repeated in the twitter social network. We then examined the positive, negative, or 

neutral approach of the individuals on the three keywords we identified using the 

emotional analysis method in AYLIAN Text Analysis and displayed the resulting 

graphs. 

 

Key words: Intelligent Transportation Systems, Autonomous Vehicles, Traffic intensity, 

Text Mining 
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1. Giriĸ 

G¿n¿m¿zde iletiĸim ve biliĸim teknolojilerinin hēzlē bir geliĸim sergilemesi ulaĸtērma 

sistemleri ¿zerinde de olumlu bir etki yaratmaktadēr. Akēllē Ulaĸēm Sistemleri ĸeklinde 

ifade ettiĵimiz bu kavramda ulaĸēlmak istenen hedef; seyahat s¿relerinin kēsaltēlmasē ve 

trafik g¿venliĵinin arttērēlmasēdēr. Akēllē Ulaĸēm Sistemleri bireyler a­ēsēndan daha seri 

d¿ĸ¿nme ve kararlar verme olarak da ifade edilebilir. Uluslararasē Yol Federasyonu 

(International Road Federation ï IRF) AUS ama­larēnē; G¿venli yollar ve g¿venli s¿r¿ĸ, 

s¿rd¿r¿lebilir yol ulaĸēmēnēn saĵlanmasē, veri toplanmasē, veri transferi, iĸlenmesi ve 

analizi, bilin­li karar verme olarak belirlemiĸtir. T¿rkiye Ķstatistik Kurumuônun 14 Eyl¿l 

2017 yēlēnda yaptēĵē a­ēklamaya gºre T¿rkiyeôde otomobil sayēsē 11 milyon 740 bine 

ulaĸmēĸtēr. ¦lkede her 6,8 kiĸiye bir otomobil d¿ĸmektedir. Rakamlar gºz ºn¿ne 

alēndēĵēnda ara­ sayēsēnēn ­ok fazla olduĵunu ve ¿lkemizde ulaĸēm sēkēntēsēnēn 

ka­ēnēlmaz bir sorun olduĵunu sºyleyebiliriz ve sonucunda da bireylerin g¿venli, 

ekonomik, kēsa s¿rede ulaĸēmē hatta enerji verimliliĵi saĵlanarak ¿lke ekonomisine 

katkēsē ve ­evreye daha az zarar verilmesi a­ēsēndan Akēllē Ulaĸēm Sistemleri gºzbebeĵi 

konumuna gelmektedir.  

 

2. Metin Madenciliĵi 

Metin madenciliĵinin ge­miĸi 1980ôli yēllara dayanmaktadēr fakat 2000ôli yēllarda 

yaygēnlaĸmēĸtēr. Tanēmsal olarak metin madenciliĵi, herhangi bir metni veri kaynaĵē 

kabul ederek bu metinler ¿zerinden yapēsallaĸtērēlmēĸ veri elde etme s¿recine denir. 

¥rneĵin metin ¿zerinde duygusal analiz, metnin sēnēflandērēlmasē ve konu ­ēkarēlmasē 

vb. gibi ­alēĸmalar yapēlabilir.Metin madenciliĵi veri madenciliĵinin bir alt dalē olarak 

kabul edilir ve ikisini birbirinden farklē kēlan ºzellik ise veri madenciliĵinde kalēplar 

d¿zg¿n veri tabanlarēndan ­ēkartēlērken metin madenciliĵinde ise doĵal dil 

metinlerinden ­ēkarēlmasēdēr. (ķEKER, 2014)  

Oxford sºzl¿ĵ¿ de metin analizini; b¿y¿k yazēlē kaynak koleksiyonlarēnēn, ºzellikle 

bilgisayar yazēlēmlarē kullanēlarak yeni bir bilgi ¿retmek amacēyla incelenmesi veya 

uygulama yapēlmasē olarak tanēmlar. (TETĶK, 2017)  
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Metin madenciliĵi ­alēĸmalarē ºzellikle yayēncēlēk, otomatik reklam yerleĸtirme, 

arama/bilgi eriĸimi ve sosyal medya gºzetlemesi alanlarēnda kullanēlmaktadēr. Metin 

Madenciliĵi genelde ĸu problemlerle ilgilenir; Enformasyon Getirimi, Adlandērēlmēĸ 

Varlēk Tanēma, ¥r¿nt¿s¿ Tanēmlē Varlēklarēn Bulunmasē, Ķliĸki, Kural, Olay 

¢ēkarēmlarē, Duygu Analizi (ķEKER, 2014) 

 

3. Metin Madenciliĵinin Ķlgilendiĵi Problemler 

a) Enformasyon Getirimi=Ķlgilenilen konu hakkēnda ºn bilginin toplandēĵē 

aĸamadēr. 

b) Doĵal Dil Ķĸleme Aĸamasē=Metinden ºzellik ­ēkarēmē ve bazē anlamsal bilgilerin 

elde edilmesi aĸamasēdēr. 

c) Adlandērēlmēĸ Varlēk Tanēma= Metin iĸleme aĸamasēnda istatistiksel bazē 

ºzelliklerin ­ēkarēlmasē i­in kullanēlēr. 

d) ¥r¿nt¿s¿ Tanēmlē Varlēklarēn Bulunmasē= Bazē durumlarda, metnin i­erisinden 

ºzel bazē bilgilerin metin madenciliĵine konu olmasē m¿mk¿nd¿r. ¥rneĵin e-

posta adresleri, telefon numaralarē, adresler, tarihler gibi bazē bilgileri ºzel 

olarak almak isteyebiliriz.  

e) Ķliĸki, Kural, Olay ¢ēkarēmlarē= ¢eĸitli ama­larla metnin i­erisinden bazē 

bilgilerin ­ēkarēlmasē  

f) Duygu Analizi(Sentiment Analysis)= Metinlerde ge­en duygusal ifadelerin 

­ēkarēlmasēnē ama­lar.   

4. Duygu Analizi 

Son yēllarda, ºzellikle Twitter mesajlarē olmak ¿zere ­eĸitli sosyal medya ortamlarēndan 

elde edilen veriler ¿zerinde, duygu analiz teknikleri kullanēlarak yapēlan ­alēĸmalar 

yatērmacēlarēn ilgisini ­ekmektedir. (Tang, Huifeng, Tan, & Cheng, 2009) 
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Twitter farklē k¿lt¿r ve seviyeden milyonlarca kullanēcē kitlesine sahip olduĵu i­in farklē 

dillerde ve i­eriklerde mesajlar toplamak m¿mk¿nd¿r.  (Pak, Alexander, & Paroubek, 

2010) 

Tanēmsal olarak duygu analizi temel olarak bir metin iĸleme (text processing) iĸlemi 

olup verilen metinin duygusal olarak ifade etmek istediĵi sēnēfē belirlemeyi ama­lar. 

Duygu analizinin ilk ­alēĸmalarē duygusal kutupsallēk (sentimental polarity) olarak 

ge­mekte olup verilen metni olumlu (positive), olumsuz (negative) ve tarafsēz olarak 

sēnēflandērmayē ama­lamaktadēr. (ķEKER, 2016) Duygu analizi, her bir mesajēn bir 

kategoriyi temsil ettiĵi bir dok¿man sēnēflandērma iĸlemi olarak d¿ĸ¿n¿lebilir. 

(Prabowo, Rudy, & Thelwall, 2009) 

 

4. Metodoloji  

4.1. Verilerin Toplanmasē 

Veriler RapidMiner programē kullanēlarak toplanmēĸtēr. RapidMiner makine ºĵrenmesi, 

veri madenciliĵi, metin madenciliĵi, tahmin edici analiz ve iĸ analizi ama­larēna yºnelik 

olarak geliĸtirilmiĸ bir yazēlēm platformudur. 

4.2. Veri Toplama S¿reci   

                   

Ķlk olarak RapidMiner programēna duygu analizi yapabilmek i­in AYLIEN Text 

Analysis paket programē indirilmiĸtir. Daha sonra RapidMiner programē ara y¿z¿ne 
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ñTwitter Searchò  operatºr¿n¿ ekliyoruz. Ardēndan bir Twitter Connection oluĸturularak 

herhangi bir Twitter hesabē ile baĵlantē kurulup Twitter Application oluĸturulmuĸtur. 

Daha sonra duygu analizi yapabilmek i­in ñAnalyze Sentimentò operatºr¿ eklenmiĸ ve 

ºnceden AYLIEN sitesine ¿yelik oluĸturup aldēĵēmēz ñApplication idò ve ñApplication 

Keyò kodlarē girilmiĸ ve baĵlantē kurulmuĸtur. 

 

Twitter Search operatºr¿nde ñqueryò kēsmēna aramak istediĵimiz kelimeyi yazēyoruz. 

ñLimitò kēsmēnda ise arayacaĵēmēz maximum tweet sayēsēnē belirliyoruz.òResult Typeò 

kēsmēnda ise ñrecent or popularò se­eneĵini tercih ederek g¿ncel ve pop¿ler tweetleri 

aratēyoruz. Analyze Sentiment operatºr¿nde ise ñinput attributeò kēsmēndan Text 

se­eneĵini se­iyoruz, ñSentiment modeò kēsmēnda ise tweet se­eneĵini tercih edip 

analizimize baĸlēyoruz.  
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5. Akēllē Ulaĸēm Sistemleri ile Ķlgili Atēlan Tweetlerin Duygu Analizi  

Sonu­larē 

 

Analiz sonucuna baktēĵēmēzda polarity_confidence bize duygu analizi katsayēlarēnē, 

polarity ise atēlan tweetin duygu d¿zeyini gºstermektedir. Subjectivity_confidence ise 

bize ºznellik katsayēsēnē, subjectivity ise atēlan tweetlerin ºznel ya da nesnel olduklarē 

hakkēnda bilgi vermektedir. 

 



 

 

119 

 

 

Analiz sonu­larēmēzda pozitif tweet sayēsē 74, negatif tweet sayēsē 3, nºtr tweet sayēsē 42 

olmak ¿zere toplamda 119 Tweetôe ulaĸtēk. Sonu­larēmēzē grafik ¿zerinde 

incelediĵimizde Akēllē Ulaĸēm Sistemleri hakkēnda atēlan Tweetlerin  %62ôsi 

olumlu,%3ô¿ olumsuz ve %35ôinin ise tarafsēz olduĵu gºr¿lmektedir.  Twetter 

kullanēcēlarēnēn akēllē ulaĸēm sistemleri hakkēnda attēklarē tweetleri incelediĵimizde 

kullanēcēlarēn genelinin olumlu bir gºr¿ĸe sahip olduĵunu gºr¿lmekteyiz. 

 

Kullanēcēlarēn akēllē ulaĸēm sistemleri hakkēndaki atēklarē tweetleri ºznel ya da nesnel 

olma durumlarēna gºre incelediĵimizde atēlan Tweetlerin 83 tanesinin ºznel yorumlar 
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olduĵunu 36 tanesinin ise nesnel yorumlar olduĵunu gºrmekteyiz. Analiz sonu­larēnē 

y¿zdelik olarak yorumladēĵēmēzda %70ôinin ºznel ve %30ôunun ise nesnel yorumlar 

olduĵunu gºrmekteyiz. 

 

6. Trafik Yoĵunluĵu Ķle Ķlgili Atēlan Tweetlerin Duygu Analizi Sonu­larē 

 

¢ēktēda Twitter kullanēcēlarēnēn trafik yoĵunluĵu ile ilgili attēklarē tweetlerin duygu 

analizi, ¥znellik-Nesnellik sonu­larē ve bunlarēn katsayēlarē gºr¿lmektedir. Ayrēca 

kullanēcēlarēn isimleri ve tweet attēklarē tarih bilgilerini de gºrmekteyiz. 
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Trafik Yoĵunluĵu ile ilgili atēlan 2499 tweetôin 2414 tanesi negatif,  5 tanesi pozitif, 80 

tanesi nºtr tweetten oluĸmaktadēr.Bu sonu­lar doĵrultusunda Trafik Yoĵunluĵu ile ilgili 

atēlan tweetlerin %97ôsinin olumsuz,%3ô¿n¿n tarafsēz bir  yaklaĸēm sergilediĵini ve 

trafik yoĵunluĵu ile ilgili neredeyse hi­ olumlu d¿ĸ¿ncenin bulunmadēĵēnē gºrmekteyiz. 

Bu sonu­lara gºre kullanēcēlarēn ­oĵunluĵunun trafik yoĵunluĵu hakkēnda olumsuz bir 

d¿ĸ¿ncede olduĵunu istatistiksel olarak da kanētlamēĸ bulunmaktayēz. 
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Kullanēcēlarēn Trafik Yoĵunluĵu hakkēndaki atēklarē tweetleri ºznel ya da nesnel olma 

durumlarēna gºre incelediĵimizde atēlan Tweetlerin 2423 tanesinin ºznel yorumlar 

olduĵunu 76 tanesinin ise nesnel yorumlar olduĵunu gºrmekteyiz. Ulaĸēlan sonu­larē 

y¿zdelik olarak deĵerlendirdiĵimizde %97ôsinin ºznel ve %3ô¿n¿n ise nesnel yorumlar 

olduĵunu gºrmekteyiz. 

 

 

7. Otonom Ara­lar ĶleĶlgili Atēlan Tweetlerin Duygu Analizi Sonu­larē 

 

Kullanēcēlarēn otonom ara­lar ile ilgili attēklarē tweetlerin duygu analizi, ¥znellik-

Nesnellik sonu­larē ve bunlarēn katsayēlarē ­ēktēda gºr¿lmektedir. 
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Otonom Ara­lar ile ilgili atēlan 1004 adet twitten 47 tanesinin pozitif, 18 tanesinin 

negatif ve 939 tanesinin ise nºtr tweet olduĵunu tespit ettik. Sonu­larē grafik ¿zerinde 

incelediĵimizde atēlan tweetlerin  %5ôinin olumlu,%2ôsinin olumsuz ve %93ô¿n¿n ise 

tarafsēz olduĵu gºr¿lmektedir. 

 

Bireylerin otonom ara­ hakkēndaki atēklarē tweetleri ºznel ya da nesnel olma 

durumlarēna gºre incelediĵimizde atēlan Tweetlerin 335 tanesinin ºznel yorumlar 

olduĵunu 669 tanesinin ise nesnel yorumlar olduĵunu gºrmekteyiz. Analiz sonu­larēnē 
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y¿zdelik olarak deĵerlendirdiĵimizde %33ô¿n¿n ºznel ve %67ôsinin yorumlar olduĵunu 

gºrmekteyiz.  

 

8. Sonu­ 

¢alēĸmada bireylerin Akēllē Ulaĸēm Sistemleri, Trafik Yoĵunluĵu ve Otonom Ara­ 

konularē hakkēndaki duygularēnēn ne yºnde olduĵunu inceledik. Analizimizde Twitter 

sosyal aĵēnda akēllē ulaĸēm sistemleri hakkēnda atēlan 119 tweete, trafik yoĵunluĵu 

hakkēnda atēlan 2499 tweete ve otonom ara­lar hakkēnda atēlan 1004 adet tweete ulaĸtēk. 

Analiz sonu­larēna gºre bireylerin Akēllē Ulaĸēm Sistemleri hakkēnda attēklarē 

Tweetlerin  %62ôsinin olumlu,%3ô¿n¿n olumsuz ve %35ôinin ise tarafsēz olduĵunu, 

Trafik yoĵunluĵu hakkēnda atēlan tweetlerin ise  %97ôsinin olumsuz,%3ô¿n¿n tarafsēz 

bir yaklaĸēm sergilediĵini ve trafik yoĵunluĵu ile ilgili neredeyse hi­ olumlu d¿ĸ¿ncenin 

bulunmadēĵē ve otonom ara­lar hakkēnda atēlan tweetlerin %5ôinin olumlu,%2ôsinin 

olumsuz ve %93ô¿n¿n ise tarafsēz olduĵu sonucuna ulaĸtēk. Bu sonu­lar doĵrultusunda 

akēllē ulaĸēm sistemlerinin bireyler ¿zerinde olumlu bir etki oluĸturduĵunu tespit ettik. 

Bireylerin trafik yoĵunluĵu hakkēnda %97 oranēnda olumsuz bir d¿ĸ¿ncede olduĵunu 

da gºz ºn¿ne alērsak akēllē ulaĸēm sistemlerinin seyahat s¿relerini ve trafik yoĵunluĵunu 

azaltmasē gibi ºzelliklerinden dolayē akēllē ulaĸēm sistemlerinin yaygēnlaĸmasēnēn 

bireyler ¿zerinde daha fazla olumlu bir etki yaratacaĵē yorumunda bulunabiliriz. 

 

9. Literat¿r 

T¿rk­e Twitter Mesajlarēnēn Duygu Analizi adlē bildiride ºncelikli olarak Twitter 

¿zerinden ­ekilen T¿rk­e bir veri seti oluĸturulmuĸtur. Bu veri seti ¿zerinde kullanēcē 

mesajlarēnēn olumlu veya olumsuz olup olmadēĵēnēn tespit edilmesi amacēyla ºznitelik 

­ēkarēm modeli geliĸtirilmiĸ ve bu modelinin sēnēflandērma baĸarēsēna etkisi 

incelenmiĸtir. (¢OBAN, ¥ZYER, & T¦M¦KL¦ ¥ZYER, 2015) 

Metin Madenciliĵi Yºntemleri ile Twitter Duygu Analizi adlē ­alēĸmada metin 

madenciliĵi yºntemleri ve duygu analizi teknikleri kullanarak metinin ana duygusunun 

emoji olarak ifade edilmesi ama­lanmēĸtēr. ¢alēĸmada 14200 tweet toplanmēĸ ve Emoji 



 

 

125 

 

i­eren veriler ile ­alēĸēlarak duygu analizi yapmanēn m¿mk¿n olduĵu gºr¿lm¿ĸt¿r. 

­alēĸma kapsamēnda farklē makine ºĵrenme algoritmalarē denenerek y¿ksek baĸarē 

oranlarēna sahip sonu­lar elde edilmeye ­alēĸēlmēĸ ve sonu­ olarak En y¿ksek baĸarē 

oranē %52.09 ile NaiveBayes(Kernel) algoritmasēyla elde edilmiĸtir. (YEķĶLYURT & 

ķEKER, 2017) 

Sosyal Medya Paylaĸēmlarēnēn Duygu Analizi Yºntemiyle Sēnēflandērēlmasē adlē 

­alēĸmada belirli bir twitter kullanēcēlarēna ait paylaĸēmlarēn duygu analizi yºntemiyle 

analizi ger­ekleĸtirilmiĸ ve analiz aĸamasēnda Bayes  algoritmasē kullanēlmēĸtēr.Ayrēca 

kullanēcēlarēn paylaĸēmlarē baĸarēlē bir ĸekilde sēnēflandērēlmēĸtēr. (BAYKARA & 

G¦RT¦RK, 2017) 

Sosyal Medya ¦zerinde Veri Analizi: Twētter 2017 adlē ­alēĸmada sosyal medyada 

tartēĸēlan sosyal bir konunun verileri toplanmēĸ ve duygu analizleri yapēlmēĸtēr. Ayrēca 

bulunan sonu­lar gºrselleĸtirilmiĸtir. Sonu­ olarak, karar alēcē mercilerin tutumunu, 

sosyal medyadaki tepkiler ĸekillendirebilecek ve kitleler sesini bu ĸekilde ­ok daha hēzlē 

ve etkili bir ĸekilde duyurabileceklerdir. (ALBAYRAK, TOPAL, & ALTINTAķ, 2017) 

Duygu Analizi ve Fikir Madenciliĵi Algoritmalarēnēn Ķncelenmesi adlē ­alēĸmada Duygu 

Analizi  genel olarak anlatēlmēĸ ve bu konuda yapēlan ­alēĸmalarda ortaya konulan 

Duygu Analizi  algoritmalarē ve onun uygulamalarē gºsterilmiĸtir. G¿ncel bir sonu­ 

­ēkarmak amacē ile son yēllarda yapēlan ­alēĸmalar ele alēnmēĸtēr. Daha sonra bu 

­alēĸmalar kategorize edilerek gºsterilmiĸ ve kēsaca ºzetlenmiĸlerdir.Ayrēca duygu 

sēnēflandērma problemlerinin ­ºz¿m¿nde Naive Bayes ve Destek Vektºr Makineleri'nin 

en ­ok kullanēlan makine ºĵrenme algoritmalarē olduĵu sonucu da ortaya ­ēkmēĸtēr. 

Yapēlan analizler sonucunda Ķngilizce dilinde bir­ok kaynak bulunduĵu Ķngilizce 

dēĸēndaki dillerde kaynak eksikliĵinin olduĵu gºr¿lm¿ĸt¿r. (CAN & ALATAķ, 2017) 

T¿rk­e Metinlerde Duygu Analizi adlē ­alēĸmada hem Ķngilizce hem de T¿rk­e i­in 

yapēlan ­alēĸmalarda kullanēlan Makine ¥ĵrenmesi ve sºzl¿k tabanlē Duygu Analizi 

metotlarē yeni ºzellikler eklenerek oluĸturulup farklē iki veri k¿mesi ¿zerinde 

deĵerlendirilmiĸtir.  Analiz sonucunda film yorumlarē veri k¿mesi en etkili ikinci model 

olarak ortaya ­ēkmēĸ fakat toplam duygu yºnelimine bir etkisi olmamaktadēr.  Twitter 
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veri k¿mesi incelendiĵinde ise metnin toplam duygu yºnelimini deĵiĸtirebilecek bir 

etkinin olduĵu sonuca ulaĸēlmēĸtēr. (T¦RKMENOĴLU, 2015) 

Duygu Analizi (Santimantal Analysis) adlē ­alēĸmada literat¿rde duygu analizi olarak 

ge­en kavramē a­ēklamaktēr. Genel olarak bu alanda kullanēlan terimler, ºzellik ­ēkarēm 

yºntemleri, karĸēlaĸēlan ve ­ºz¿lmesi g¿­ gºr¿len zorluklar ve b¿y¿k veri d¿nyasēndaki 

­ºz¿m ºnerileri gºsterilmeye ­alēĸēlmēĸtēr. Yazēda b¿y¿k veri d¿nyasēnda kullanēlan 

Spark isimli yazēlēmēn ¿zerinde ­alēĸan MLLib isimli makine ºĵrenme k¿t¿phanesinden 

ºrnek kodlar verilerek kullanēlan algoritmalar a­ēklanmēĸtēr. (ķEKER, Duygu 

Analizi(Sentiment Analysis), 2016) 
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¥zet

Raylē sistemler, g¿n¿m¿zde en ­ok tercih edilen ulaĸēm ve taĸēmacēlēk sistemidir. 

Geliĸen teknoloji ile birlikte her ge­en g¿n daha yenilik­i sistemler ortaya ­ēkmaktadēr. 

Bunun yanē sēra artan n¿fusla birlikte, ulaĸēm sistemlerinde alternatif ­ºz¿mler 

aranmaktadēr. Kent i­i ulaĸēm sistemlerinde yolcu kapasitesi, iĸletme hēzē, iĸletme 

zamanē, iĸletme ºmr¿, enerji maliyeti ve emisyon faktºrleri gºz ºn¿ne alēndēĵēnda raylē 

ulaĸēm sistemleri b¿y¿k avantajlar saĵlamaktadēr. Fakat her ĸehrin altyapēsē ve 

geometrik yapēsē, raylē ulaĸēm sistemlerinin kurulmasēna m¿saade etmemektedir. ¢arpēk 

kentleĸmenin yanē sēra, y¿ksek eĵimli rampalarēn olmasē, raylē sistemler ara­larē i­in 

b¿y¿k sorun teĸkil etmektedir. Ray-teker arasēndaki etkileĸimin d¿ĸ¿k olmasē, y¿ksek 

tonajlē y¿klerin d¿ĸ¿k kuvvetlerle taĸēnmasēnē saĵlamaktadēr. Fakat d¿ĸ¿k ray-teker 

etkileĸimleri hēzlanma, frenleme ve eĵim ­ēkma esnasēnda karĸēmēza dezavantaj olarak 

­ēkmaktadēr. Hēzlanma ve frenleme esnasēnda ray-teker arasēndaki aderans kuvvetini 

artērmak i­in kullanēlan kumlama sistemi eĵim ­ēkma esnasēnda yetersiz kalmaktadēr. 

Bu yetersizliĵi gidermek i­in kablolu, f¿nik¿ler ve diĸli olmak ¿zere ¿­ farklē ilave 

tahrik yºntemi kullanēlmaktadēr. Bu ­alēĸmada diĸli-kremayer sistemiyle %25ôe 

kadar eĵim ­ēkabilen, %100 al­ak tabanlē bir tramvay aracēnēn konsept tasarēmē 

yapēlmēĸtēr. Raylē ulaĸēm sistemine gºre deĵiĸmekte olup en y¿ksek eĵim deĵeri 

mailto:hcetin@karabuk.edu.tr
mailto:yalginkahraman@rsd.org.tr
mailto:yunuscankeles@gmail.com
mailto:kanyilmazhakki@gmail.com
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%8ôdir. ¥rnek uygulama alanēnēn uzunluĵu 1680 metre, maksimum eĵimi %16 ve 

7 istasyondan oluĸmaktadēr. Kremayer diĸlinin, demiryolu g¿zergahē boyunca 

konumunun ve diĸlinin boji ¿zerine nasēl yerleĸtirileceĵinin tasarēmē yapēlmēĸtēr. 

Al­ak tabanlē tramvayēn, tam kapasite ve ilave tahrik sistemiyle birlikte ne kadar 

enerji harcadēĵēnēn hesaplamalarē yapēlmēĸtēr. Cer g¿c¿nde, daha ­evreci olduĵu 

i­in elektrikli tahrik sistemi tercih edilmiĸtir. Diĸli ve tekerlek arasēndaki g¿­ 

aktarēmē red¿ktºrle saĵlanmēĸtēr. Bu ­alēĸmayla, y¿ksek eĵimli bºlgelerde, raylē 

sistemler iĸletmeciliĵinin yapēlabilmesi ama­lanmēĸtēr. Diĸli-kremayer sistemli, 

%100 al­ak tabanlē tramvay aracēnēn d¿nya ¿zerinde ºrneĵi bulunmamaktadēr. 

Bu nedenle, verimli bir iĸletmecilik a­ēsēndan, daha ulaĸēlabilir ve d¿ĸ¿k enerjiyle 

iĸletme imkanē saĵlamak i­in %100 al­ak tabanlē, diĸli ilave tahrik sistemli 

tramvay aracēnēn konsept tasarēmē yapēlmēĸtēr. 

Anahtar kelimeler: Diĸli-Kremayer Demiryolu, Tramvay, Eĵim. 
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Abstract 

Rail systems are today's most preferred transportation and transport systems. 

Technologies are rapidly emerging every day with more innovative systems. Besides, 

alternative solutions are searched in transportation systems with increasing population. 

Railway transport systems offer great advantages when considering urban passenger 

capacity, speed of operation, operating time, operating life, energy cost and emission 

factors in urban transportation systems. However, the infrastructure and geometric 

structure of each city does not allow the establishment of rail transport systems. In 

addition to the conurbation, the presence of high-slope ramps is a big problem for 

vehicles of rail system. The low rail-to-wheel interaction ensures that high tonnage 

loads are transported with low forces. But, low track-to-wheel interactions are a 

disadvantage during acceleration, braking and slope climb. The use of the rail-wheel 

during acceleration and braking is not sufficient during sanding system to increase the 

adherence strength. To overcome this inefficiency, three additional drive methods are 

used: cable, funicular and gear. In this work, a conceptual design of a 100% low-floor 

tram vehicle is made, which can be inclined up to 25% with a gear-rack system. Rail 

transport system varies according to the highest slope value is 8%. The example 

application area has a length of 1680 meters, a maximum slope of 16% and 7 stations. 

The design of the rack-and-pinion gear, the position along the railway track and how the 

gear is to be placed on the bogie. The calculation of how much energy you have 

consumed together with the low capacity tram, full capacity and additional drive system 

has been made. The electric drive system is preferred because it is more 

environmentally friendly. The power transmission between the gear and the wheel will 

be provided by the reducer. To provide a more accessible and low-energy operation 

possibility, a concept tramway vehicle with 100% low-profile, gear-assisted drive 

system was designed. With this work, it is aimed to be able to operate railed systems in 

high slope areas. There is no worldwide example of a 100% low-bottom tram vehicle 

with gear-rack system. For this reason, the concept design of a tram vehicle with a 
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100% low-profile, gear-driven propulsion system has been designed to provide more 

accessible and low-energy operation possibilities in terms of efficient operation. 

Keywords: Gear-rack railway, Tramway, Slope 



 

   

1. Giriĸ 

Raylē sistemler teknolojisi g¿n¿m¿z¿n vazge­ilmez ulaĸēm sistemleridir. Tokyo Metrosu 

g¿nde yaklaĸēk 9 milyon, New York Metrosu 5,5 Milyon, Chicago Metrosu yaklaĸēk 4 milyon 

yolcu taĸēmaktadēr. N¿fus ve yapēlaĸmanēn artmasē, gelecekte bu tercihin deĵiĸmeme 

sebeplerinden birka­ēdēr. Emniyetli, ekonomik ve hēzlē ulaĸēm sistemi olmasē, tercih 

edilmesindeki en temel etkendir. Sadece yolcular i­in deĵil, iĸletmeci a­ēsēndan da bu kriterler 

ge­erlidir. 

Raylē sistemlerin bir baĸka avantajē ­ok daha az ­evre kirliliĵinin olmasēdēr. Elektrikli trenler 

tamamen ­evre dostudur. Bir karayolu aracē, dizel trene gºre 15 kat daha fazla kirlilik 

oluĸturmaktadēr. AB ¿lkelerinde raylē sistemlerin geliĸtirilmesinde ­evre faktºr¿ de ºnem 

kazanmaktadēr.  

D¿nyadaki ulaĸēm modlarē i­in en ºnemli faktºrlerden bir tanesi enerjidir. ķekil 1.ôde ulaĸēm 

modlarēnēn enerji t¿ketimi y¿zde olarak verilmiĸtir. Enerji t¿ketimi doĵrudan ekonomiyi 

etkiler. Enerji t¿ketiminin en az olduĵu ulaĸēm modu ķekil 1.ôde verilmiĸtir. Bu verilere 

bakēldēĵēnda, raylē sistemler ekonomik bir iĸletme modelidir. 

 

ķekil 1. Ulaĸēm T¿rlerinde Enerji T¿ketim Karĸēlaĸtērmasē 

D¿nya genelinde insanlar ulaĸēmēn g¿venliĵine daha duyarlē olmaya baĸlamēĸtēr. Ķĸletmelerde 

Emniyet Yºnetim Birimleri kurulmuĸtur. Yolcularēn can g¿venliĵi kadar aracēn, demiryolu 

hattēnēn, ­evrenin g¿venliĵi de ºnem arz etmektedir. 
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Geliĸen teknolojiyle birlikte, raylē ulaĸēm sistemlerinde bir­ok alternatif ­ºz¿m yollarē 

t¿retilmeye ­alēĸēlmēĸtēr. Geliĸmeler sadece m¿hendislik ve teknolojik alanda deĵil, sistemsel 

olarak da iyi sonu­lar elde edilmiĸtir. Ķĸletme faktºrleri, ulaĸēm modlarē ve entegrasyonu, yeni 

ulaĸēm modlarēnēn ­ºz¿mleri gibi sistemlerin geliĸimi de sºz konusu olmuĸtur. Ara­ ve 

istasyon bakēmlarēnēn daha sistemli ve hēzlē ­ºz¿me kavuĸmasē, yine bu geliĸmeler sonucunda 

ortaya ­ēkmēĸtēr. En ºnemlisi, sistemli kurulan raylē sistemler aĵlarēnēn kolayca birbirine 

entegre olabilmesidir. Bu durum, s¿rekli olarak iyileĸtirme ve geliĸtirme noktasēnda avantajlar 

saĵlamaktadēr. 

1.1. Kent Ķ­i Raylē Ulaĸēm ve Ķlave Tahrik Yºntemleri 

Kent i­i ulaĸēm modlarē tercih edilirken kurulacaĵē bºlgenin yery¿z¿ ĸekilleri olduk­a 

ºnemlidir. ¥zellikle y¿ksek eĵim diĵer kent i­i ulaĸēm modlarē i­in ­ok ºnemli olmamakla 

birlikte, raylē sistem ara­larēnēn en b¿y¿k sorunudur. Bazē ¿lkelerde %15ôe kadar iĸletme 

ger­ekleĸtirilmiĸ olsa da, ciddi teknik sorunlar ortaya ­ēkmaktadēr. Y¿ksek eĵimli yollarē 

­ēkma esnasēnda aderansē artērmak i­in kullanēlan kumlama sistemi yetersiz kalmaktadēr. Bu 

yetersizliĵin ­ºz¿m¿ i­in geliĸtirilen kablolu, f¿nik¿ler ve diĸli olmak ¿zere ¿­ ilave tahrik 

yºntemi bulunmaktadēr.  

1.1.1 Diĸli Raylē Sistemler 

Diĸli demiryollarē ile y¿ksek eĵimli yollarda hareket kabiliyeti saĵlanabilmektedir. Tahrikin 

olduĵu her aksta(Resim 2 bkz.), demiryolunun ortasēna doĵrusal bir ĸekilde konumlandērēlmēĸ 

kremayer diĸliye ge­en, diĸli ­ark bulunur. Resim 1ôde gºsterildiĵi gibi kremayer diĸli takēmē 

hat boyunca deĵil eĵim baĸlangēcēnēn ºncesinden itibariyle yerleĸtirilir. Ayrēca diĸli sistemin 

tasarēm ve hesaplamarē yapēlērken, kurp yarē­aplarē ve eĵim gºz ºn¿nde bulundurulmalēdēr. 

Washington Daĵē Demiryolu %37 eĵim, Brezilya Corcovado Hattē %30 eĵim, Ķsvi­reônin 

Pilatusbahn Hattē %48 eĵime kadar ­ēkmaktadēr.[2] Elektrikli diĸli demiryollarē aynē zamanda 

ĸehir i­i ve banliyº toplu ulaĸēmēnda da kullanēlēr. Avrupaôda Stuttgartôēn 2200m 

uzunluĵundaki hattē, %17,8 eĵime sahiptir.  
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Resim 1. Kremayer diĸli takēmē.[4]         Resim 2. Diĸli ­arkēn boji ¿zerinde gºsterimi.[4] 

1.1.2. F¿nik¿ler Raylē Sistemler 

F¿nik¿ler, aynē kalēn kesitli kablonun iki ayrē ucuna sabitlenmiĸ, bir ­ift raylē taĸēttan oluĸan 

bir ring hattēdēr. Eĸzamanlē hareket saĵlanēr. Biri, diĵeri aĸaĵē inerken yer­ekimi kuvvetinden 

faydalanarak yukarē ­ēkar. Hattēn ¿st¿nde bulunan motorla g¿­ saĵlanēr. Diĸli sistemdeki gibi, 

kablo raylarēn ortasēnda bulunur. Eĵim %10 ile %100 arasēnda deĵiĸebilmektedir. Yalnēz orta 

derece kurplar (2000m) kullanēlēr. Ķsvi­re-Davos Parsenn Hattē iki kēsēmdan oluĸur: biri 1893 

m diĵeri 2226 m uzunluĵundadēr ve 622m diĵeri 449m olmak ¿zere d¿ĸey kot farklarē vardēr. 

Kapasite olarak yeterli olan bu sistem, belli bir mesafe arasēnda iĸletilebilmektedir. Ķki ara­, 

makara sistemi d¿zeneĵiyle kurulmuĸ bir halat ile birbirine baĵlēdēr. Resim 3ôde gºr¿ld¿ĵ¿ 

gibi, ara­lar eĸ zamanlē olarak zēt yºnl¿ hareket saĵlarlar. Eĸ zamanlē zēt yºnl¿ hareket, yer 

­ekimi kuvvetini kullanmak a­ēsēndan ºnem taĸēmaktadēr.  

Eĵimli rampalarda hareket kabiliyeti yer ­ekimi kuvvetinin etkisiyle saĵlanmaktadēr. Ķĸletme 

hēzē d¿ĸ¿kt¿r. Hat uzunluĵu genel itibariyle 1.5-3.5 km aralēĵēnda olduĵu i­in iĸletme hēzēnēn 

d¿ĸ¿kl¿ĵ¿ ­ok ºnemli deĵildir. Pittsburgh (Pennsylvania) hattē 9.7 km/s(6 mph) iĸletme 

hēzēna sahiptir. [3] 
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Resim 3. F2 Karakºy-Beyoĵlu F¿nik¿ler Hattē[5] 

1.1.3. Kablolu Tramvay  

1873 yēlēnda icat edilip Amerika, Avustralya gibi ¿lkelerde hēzla yayēlmēĸtēr. Fakat ĸehir i­i 

elektrikli hafif raylē taĸētlarēn icadē ile etkisini kaybetmiĸtir. Resim 4ôde San Francisco kablolu 

tramvayē gºr¿lmektedir. Eĵim %21ôe kadar ­ēkmaktadēr. 15 km/s sabit hēzla iĸletilmektedir. 

Hat uzunluĵu ve hat boyunca toplam eĵim deĵerleri Tablo 1.ôde verilmiĸtir. Geliĸen teknoloji 

ile kablolu tramvay yerini elektrikli hafif raylē taĸētlara(HRS) bērakmēĸtēr. 

 

Resim 4. San Francisco kablolu tramvay[2] 

Kablolu tramvaylar f¿nik¿ler sistem gibi gibi kēsa mesafelere kurulur. Bunun temel sebebi 

raylarēn ortasēndan giden bir kablo ile hareketin saĵlanmasēdēr. ¦­ hat i­in merkezi santral 
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binasēnda bulunan elektrik motorlarē ile hareket saĵlanēr. D¿ĸ¿k iĸletme hēzēna(15 km/s) 

sahipken, hat mesafesinin uzamasē bu hēzda daha fazla d¿ĸ¿ĸe sebep olabilmektedir. Ayrēca 

kullanēlan kablonun mukavemet yapēsē a­ēsēndan hat uzunluĵu kēsa tutulmaktadēr.  

 

Tablo 1. San Franciscoôdaki Kablolu Tramvaylarēn hat ºzellikleri[2]  

Hat Tek Yºn Uzunluĵu(km) Azami Eĵim(%) 

Powwell ve Mason 2.6 17.5 

Powell ve Hyde 3.4 21.3 

California 2.4 17.5 

 

1.1.4. Ķlave ¢ekiĸli Raylē Ulaĸēm Modlarēn Karĸēlaĸtērēlmasē 

Bu ¿­ farklē ulaĸēm modu sadece teknolojileri a­ēsēndan deĵil, iĸletme ve sefer yetkinliĵi 

a­ēsēndan da kendi i­inde farklēlēklar gºstermektedir. Bu farklēlēklar Tablo 2.ôde verilmiĸtir. 

Ķlave ­ekiĸli tahrik yºntemleri her bºlgeye kurulabilecek sistemler deĵildir. Bu yºntemlerin 

en temel amacē y¿ksek eĵimli bºlgelerde hareket kabiliyetini artērmak ve g¿venli bir 

iĸletmecilik saĵlamaktadēr. Kablolu ve f¿nik¿ler sistemler ile sadece yolcu iĸletmeciliĵi 

yapēlērken, diĸli demiryollarē ile y¿k iĸletmeciliĵi de yapēlabilmektedir. 
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Tablo 2. Ķlave Tahrik Modlarēnēn Karĸēlaĸtērēlmasē [2] 

 

Kablolu tramvaylar iĸletme hēzē ve tahrik yºntemi bakēmēndan tercih edilmemektedir. Tercih 

edilmemesinin asēl sebebi elektrikli hafif raylē taĸētlarēn geliĸtirilmesidir. Elektrik 

motorlarēndan elde edilen g¿­, red¿ktºr yardēmēyla harekete ­evrilmektedir.  

Bu durum hareket kabiliyetini artērmakta ve verimi y¿kseltmektedir. Kablolu ve f¿nik¿ler 

sistemde elde edilen g¿­, kablolu sistem ile harekete aktarēldēĵē i­in bir g¿­ kaybē 

oluĸmaktadēr. Bu sebeple, g¿n¿m¿zde kent i­i raylē ulaĸēmda elektrikli hafif raylē taĸētlar 

tercih edilmektedir. Elektrikli hafif raylē taĸētlara, ilave tahrik yºntemi olan diĸli-kremayer 

sistemi entegre edilebilmektedir. Bu sistem, engebeli topografyaya sahip baĸka ĸehirlerde inĸa 

edilebilme imkanē saĵlar.  

Diĸli Demiryollarē Kablolu Tramvay  F¿nik¿ler Raylē Sistem 

Elektrikli, Dizel Elektrikli Elektrikli Elektrikli 

Tahrik ara­larēn ¿zerindeki 

elektrikli motorlardan 

saĵlanēr 

Sabit elektrik motorlarla, 

kablo aracēlēĵēyla sevk 

edilir 

Sabit elektrikli motor iki 

ara­ veya trene baĵlē 

kabloyu sevk eder 

Baĵēmsēz, kendinden itiĸli 

Baĵēmsēz ara­lar ­ekme ve 

frenleme i­in kabloyu 

kavrar veya bērakēr 

Motorsuz ara­lar, 

tamamen kabloya baĵēmlē 

Hat uzunluĵu limitsiz 
Hat uzunluĵu limitsiz, aĵ 

m¿mk¿n 

2 ara­ i­in tek hat; uzunluk 

<2 km 

Herhangi bir noktada 

istasyon konulabilir 

Herhangi bir noktada 

istasyon konulabilir 

Ķki veya daha fazla, ancak 

ilk ve son duraklara gºre 

simetrik 
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2. Mass Bugdet (Y¿k Analizi) 

Raylē sistemler ara­ tasarēmē gereĵi ilk yapēlmasē gerekenlerden biri aracēn toplam aĵērlēĵēn 

(full ekipmanlē) ve standartlar ­er­evesinde yolcu ile beraber aĵērlēĵēnēn tahmini olarak 

hesaplanmakta ve o sēnērlarēn i­inde kalēnmasē gerekmektedir. Oluĸturulan mass budget 

dok¿manē ile aracēn toplam aĵērlēk bilgisi, aks y¿kleri belirlenir. Bu dok¿man aracēn gºvde 

yapēsē tasarēmē, aks tasarēmē, boji ĸasesi tasarēmē, cer ve fren hesaplamalarē, enerji sarfiyatē 

hesaplamalarēna etki eder. Standartlar gereĵi AW0 (aracēn boĸ aĵērlēĵē), AW1 (ara­ aĵērlēĵē ve 

tam kapasiteli oturan yolcu aĵērlēĵē), AW2 (ara­ aĵērlēĵē ve tam kapasiteli oturan yolcu 

aĵērlēĵē ve 1 mĮôde 80 kg aĵērlēĵēnda 4 yolcu aĵērlēĵē) AW3 (ara­ aĵērlēĵē ve tam kapasiteli 

oturan yolcu aĵērlēĵē ve 1 mĮôde 80 kg aĵērlēĵēnda 8 yolcu aĵērlēĵē) kodlarē ile aracēn toplam 

aĵērlēĵē ve aks basēna d¿ĸen basēn­lar hesaplanēr. 

 

Resim 5.Tramvay Tasarēmē  

 

 

Tablo 3. Maksimum Aĵērlēk Tablosu 

 Mod¿l 1 Mod¿l 2 Mod¿l 3 Toplam Aĵērlēk 

AW0 11785 3725 11785 42595 

AW1 13255 4425 13255 46235 

AW2 18715 5545 18715 58275 

AW3 21445 6105 21445 64295 
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Tablo 4. Aks Y¿k¿ Tablosu 

 Aks 1 Aks 2 Aks 3 Aks 4 Aks 5 Aks 6 

AW0 9096 6497 6445 6425 6437 8888 

AW1 9647 6916 6825 7314 6409 9699 

AW2 10460 9543 9181 9753 9177 10536 

AW3 11800 10763 10395 10884 10556 11852 

 

3. Raylē Sistem Ara­larē Dinamik Hesabē 

Sabit bir ñVò Hēzēyla hareket eden veya hēzē deĵiĸen bir tren sistemine etki eden ters 

kuvvetlere diren­ denir Demiryollarēnda diren­ler hēza baĵlē ve hēza baĵlē olmayan diren­ler 

olmak ¿zere 2 gruba ayrēlēr. Bu diren­ler; 

¶ Hēza baĵlē olan seyir diren­leri 

¶ Kurplardan kaynaklanan diren­ler 

¶ Rampa diren­leri ki ­ēkēĸta negatif etki ve iniĸte pozitif etki olarak kendini gºsteren diren­ler  

¶ Dºnen k¿tlenin eylemsizlik diren­leri 

Bu ­alēĸmada 1435 mmôlik ray a­ēklēĵē olan standart hatlarda trenin d¿z eĵimli yolda sabit 

hēzda oluĸan seyir direnci ve eĵimli yoldaki rampa direnci ¿zerinde durulmuĸtur.  

3.1. Elektrikli Tren Seti Seyir Direnci  

Seyir Direnci, hareket yºn¿nden ayrē kurallara uymayan iki temel bileĸenden oluĸur. 

Bunlardan biri trenin hareketinden dolayē mekanik par­alarēn s¿rt¿nmelerinden oluĸan 

diren­ler ve diĵeri ise hareket yºn¿ndeki hava r¿zgar direncidir. Mekanik s¿rt¿nmeler tren 

setinin s¿rt¿nen malzemelerin fiziksel kimyasal ve metalografik ºzelliklerinden dolayē oluĸan 

muylu diren­leridir. Muylu direncine ve hēza baĵlē diren­ler ek olarak ara­ k¿tlesine baĵlē 
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olmayan ve ara­ seyri esnasēnda tren setinin ºn y¿zeyine dikey doĵrultuda etki eden hava 

direnci kendini gºsterir. 

Lokomotif seyir direncini veren form¿llerde; bu form¿llere etki eden t¿m faktºrler yani 

muylu direnci, yuvarlanma direnci ve r¿zgar direnci gibi faktºrler dikkate alēnarak 

verilmiĸtir.[6] 

 (kp) 

 

 

 

 (km/h) 

3.2. Rampa Direnci 

Rampa direnci tren sistemlerinde g¿­lerini ve aĵērlēĵēnē en fazla etkileyen olumsuz diren­tir. 

¢ēkēĸta negatif olarak etki eden bu faktºr, iniĸte pozitif bir etki yaratmaktadēr. Frenleme 

iĸleminde ise bu faktºrler ters etki etmektedir. Rampa direnci hēza baĵlē olmayan yolun 

geometrik yapēsēndan kaynaklanan bir diren­tir. Tren sisteminin rampalardaki seyri esasēnda 

karĸēlaĸtēklarē diren­ rampa y¿ksekliĵi ile doĵru orantēlēdēr. Temel fizik kurallarēna gºre 

bulunduĵu y¿kseklikteki yer­ekimi ivmesi nedeniyle oluĸan d¿ĸey kuvvetin sin¿sl¿ bileĸeni 

doĵrudan rampa direncini verir. Rampa direnci tren sistemlerinde g¿­lerini ve aĵērlēĵēnē en 

fazla etkileyen olumsuz diren­tir. ¢ēkēĸta negatif olarak etki eden bu faktºr, iniĸte pozitif bir 

etki yaratmaktadēr. Frenleme iĸleminde ise bu faktºrler ters etki etmektedir. Rampa direnci 

hēza baĵlē olmayan yolun geometrik yapēsēndan kaynaklanan bir diren­tir.[6] 
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3.3. Minumum Motor G¿c¿ Hesabē 

 

Tren sistemlerinin hēzdan kaynaklanan seyir direnci ve yolun geometrik yapēsēna baĵlē olarak 

rampa direncini yenerek hareketini s¿rd¿rmesi i­in gerekli motor g¿c¿n¿n veya tekerlek 

g¿c¿n¿n oluĸmasē gerekmektedir. Diren­ kuvvetini kabul edersek yenmesi gereken 

minimum teker g¿c¿ ise; 

 (BG) 

(kW) 

Bu form¿llerde yazēlē olan ñFò kuvveti bir tren sisteminde tahrikli tekerleklerin ­emberlerine 

uygulanan kuvvetlerin toplamēnē ñVò, tren sisteminin hēzēnē ve ñPò tekerlek ­emberinden ñFò 

kuvvetini yaratan g¿c¿ gºsterir. [6] 
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3.4. ¥rnek Bir Tramvay Hattēnēn Cer G¿c¿ Hesabē 

Tablo 5. Model sistem g¿zergahē ºzellikleri[9] 

 

Tramvay aracēnēn ­ekeceĵi g¿­: 

N= [(W + s) x G x V] / 275 

N: Trenin aldēĵē g¿­ 

G: Aracēn toplam aĵērlēĵē 

s: Ara­ sayēsē 

W:  Ampirik demiryolu toplam mukavemeti 

V:  Hēz 

W= 2.5 + 0.0005 x  

N= [( 2.5 x 0.0005 x  + s ) x G x V] / 275 

N= 312, 83 kW, her bir ara­ i­in i­ g¿­ 85 kW alēnērsa; 

1.G¿zergah ķartlarē 

G¿zergah Uzunluĵu 3,5 km 

Ortalama Hat Eĵimi %16 

2.Ķĸletme ķartlarē 

Ortalama Tren Hēzē 40 km/h 

Tren Aralēĵē 2 dk 

Yolcu Y¿k¿ 210 (yolcu/ara­) 

Ara­ Sayēsē 6 

Aracēn Boĸ Aĵērlēĵē 30 ton 

Aracēn Y¿kl¿ Aĵērlēĵē 30+210x70x0,001=44.7 ton 

Tren Setinin Y¿kl¿ Aĵērlēĵē 6x44.7=268,84 ton 
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 = 321.84+ (6 x 85) = 822,83 kW 

Parkur S¿resi (gidiĸ, geliĸ) = 2 x S x 60 / V = 2 x 3.5 x 60 / 40 = 10.5 dk 

Tren Sayēsē = Parkur S¿resi / Tren Aralēĵē = 10.5 / 2 = 5.25 tren 

T¿m hatlar i­in gereken enerji:   

Q= Tren sayēsē x Toplam Enerji = 5.25 x 822.83 = 4.31 MW 

4. Enerji Sarfiyatē Ve Fren Dinamiĵi Hesabē 

4.1. Enerji Sarfiyatē 

Enerji t¿ketimi aĸaĵēda bahsi ge­en alanlarda ortaya ­ēkmaktadēr: 

ü Trafolar, kompresºrler, vb. (Yardēmcē g¿­ t¿ketimleri) 

ü Ķklimlendirme ve aydēnlatma 

ü S¿r¿ĸ Sistemleri (Motorlar, Diĸliler, G¿­ Elektroniĵi, vb.) 

ü Fren Direnci, S¿rt¿nme 

ü Rejeneratif Frenleme Kazanēmē 

 

Tramvayda istasyon y¿klerinin ara­ t¿ketimine oranlarē d¿nya ¿zerindeki sistemlere gºre 

farklēlēk gºstermektedir. ķekil 1ô de enerji t¿ketim dilimleri verilmiĸtir. 

 

ķekil 1. Tramvaylarda enerji t¿ketimi ana paylaĸēmē[7] 
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4.2. Frenleme Denklemi 

Frenleme kuvvetine seyir diren­leri, kurb direnci ve rampa direnci destek vermektedir. 

Mutlak deĵer olarak tekerleklerdeki frenleme kuvveti aĸaĵēdaki form¿le edilmesi ile 

bulunabilmektedir: 

                   (kp/ton) 

 

k:  S¿rt¿nme katsayēsē 

 

 

: Kurb direnci 

 

4.3. Frenlemede Harcanan Enerji 

Fren sabolarē ile tekerlek bandajē arasēnda s¿rt¿nmeden dolayē a­ēĵa ēsē olarak ­ēkar. Bu 

enerjide kullanēlamayan atēk enerji de bulunmaktadēr.  

             W = 3.93 (      (kpm/ton)         

W: Frenleme i­in gerekli enerji 

 

 

4.4. Fren Yolunun Hesaplanmasē 

Hareketi devam eden treninin belirli bir  hēzēndan,  hēzēna d¿ĸ¿r¿lerek veya durdurularak 

katedilen mesafeye fren yolu denilebilir. 
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     S =   (metre) 

S: Fren yolu uzunluĵu 

: Sabo ile tekerlek arasēndaki s¿rt¿nme kuvveti 

Ķ: rampa direnci 

 

4.5. Frenleme G¿c¿ 

Bir tren G aĵērlēĵēnda olsun. Bu trenin frenleme g¿c¿ kW cinsinden ĸu ĸekilde ifade edilir: 

            (kW)          

 

k:  S¿rt¿nme katsayēsē 

 

4.6. Frenleme S¿resi 

Frenleme yoluna ve hēza baĵlē olarak deĵiĸen frenleme s¿resi aĸaĵēdaki form¿lasyon ile ifade 

edilmektedir: 

                                                                (s) 

 

 

V: Normal seyir hēzē 
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6. Bogie Konsept ¢izimi 

Diĸli mekanizmalē bogie tasarēmē ­ift 275 KW DC motor ve 6 gearbox (diĸli ve tekerler ayrē 

tahrikli), 4 fren diski 2 fren kompresºr ve diĵer bogie ekipmanlarēndan oluĸmaktadēr. 

Krameyele kolay oturmasē ve rampa harici yollarda diĸli ­arklarēn zarar gºrmemesi i­in diĸli 

sistemi hidrolik kollar ile aĸaĵē yukarē hareket saĵlamaktadēr. Tramvay ara­ tasarēmē 2 motor 

1 taĸēyēcē bogie den oluĸmaktadēr.  

 

Resim 6. Motor Bogie Perspektif Gºr¿n¿m¿ 

 

Resim 7. Motor Bogie Yan Gºr¿n¿m¿ (Diĸli mekanizmasē hidrolik sistem vasētasēyla aĸaĵē 
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pozisyonda) 

 

 

Resim 8. Motor Bogie Yan Gºr¿n¿m¿ (Diĸli mekanizmasē hidrolik sistem vasētasēyla yukarē 

pozisyonda) 

 

Resim 9. Motor Bogie ¥n Gºr¿n¿m¿ 
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Resim 10. Taĸēyēcē Bogie Perspektif Gºr¿n¿m¿ 

 

5. Gºvde Karkas Konsept ¢izimi 

Tramvay aracē 25 metre uzunluĵunda ve yolcu kapasitesi oturan 50, 1 mĮôde 292 kiĸi (AW3) 

ayakta olacak ĸekilde tasarlanmēĸtēr. 

 

Resim 11. Karkas Perspektif Gºr¿n¿m¿ 
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6. Sonu­ 

Bu ­alēĸmada, geliĸen teknoloji ile b¿y¿yen ĸehirler i­in gelecek ulaĸēm trendi olan raylē 

sistemlerin ĸehirlerin farklē yery¿z¿ ĸekillerine uygulanabilirliĵi ama­lanmēĸtēr. ¢alēĸmanēn 

birinci bºl¿m¿nde ilave tahrikli raylē sistem yºntemleri hakkēnda bilgiler verilmiĸ ve modlarēn 

karĸēlaĸtērmasē yapēlmēĸtēr. Karĸēlaĸtērma sonucunda, d¿nyada ­eĸitli ºrneklerinin bulunduĵu 

diĸli-kremayer sistemli demiryolu uygulamalarēnda, ilk defa literat¿rde %100 al­ak 

tabanlē(ultra low flow) tramvay konsept tasarēmē yapēlmēĸtēr. ¢alēĸmada gerekli mass 

bugdet(y¿k analizi) , dinamik hesaplamalarē, cer g¿c¿ hesaplarē ve fren hesaplamalarē 

i­in gerekli form¿ller sadeleĸtirilerek verilmiĸtir. ¢alēĸmanēn son kēsmēnda diĸli sistemli 

bogie ve karkas konsept tasarēmē oluĸturularak 3B ­izimleri yapēlmēĸtēr. Bu proje 

kenti­i ulaĸēmda seyahat s¿relerinin azaltēlmasē, mevcut yol kapasitelerinin optimum 

kullanēmē, mobilitenin arttērēlmasē, enerji verimliliĵinin arttērēlmasē ve ­evreye verilen zararēn 

azaltēlmasē gibi ama­lar doĵrultusunda geliĸtirilmiĸ olup, gerekli ­alēĸmalar yapēlmēĸtēr.  
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Abstract  

Intralogistics requires frequent movements of vehicles within a known environment such as a 

large factory. Autonomous navigation has seen as a cost-cutting measure for these types of 

applications. A necessary component of an autonomous system is precise and timely 

localization of the navigating vehicle. Global Positioning System (GPS), one of the best-

known localization techniques, is not always available in intralogistics settings due to 

interferences in the environment (such as walls and roofs of the buildings and electro-

magnetic sources from machinery). For GPS-denied environments alternative methods 

usually involve visual navigation systems. These systems are complex and most of the time 

require a good initial estimate of the vehicles current location especially when there are many 

repetitive visual structures in the scene. 

Radio Frequency (RF) signal-strength measurements can be used as an alternative to or for 

providing the initial location estimates for vision-based systems. However, to be practical, 

these should not require an installation of new RF sources in the environment. As WiFi 

sources are commonly available, a localization method utilizing these sources is proposed. A 

specially designed convolutional neural network is proposed. The method provides %100 

accuracy in building localization and more accurate than 8 meters of accuracy on the average. 

The algorithm works without the use of any temporal information. In other words, the 

location is estimated per observation. Usage of temporal behavior is expected to improve the 

results considerably either by tracking or by recurrent neural networks such as LSTMs.  

Keywords: intralogistics localization, RF fingerprint-based localization, convolutional 

neural networks 
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1. Introduction  

Recent years have seen a surge in automated systems in intralogistics applications. This is 

made possible by advances in robotics, information and communications technologies. 

Autonomous robots offset the unpredictability, inefficiency and costly laborious intralogistics 

tasks by bringing reliable and cost-effective infrastructures. At the same time, these 

autonomous systems can redirect the skilled workforce to more valuable fields.  

To automate intralogistics solutions, Self-Driving Vehicles (SDVs) and Autonomous Mobile 

Robots (AMRs) should be able to reliably locate themselves in the environment they are 

operating. In indoor environments, localization is more challenging than their outdoors 

counterparts due to complexity of the surroundings such as walls, machinery and the flow of 

materials and people.  

Indoor localization can be done using many modalities such as visual, radio frequency, 

magnetic, dead reckoning etc. The choice of localization modality can determine the cost of 

the infrastructure needed for automation which could be considerably high to set up and 

maintain. For example, an outside-in visual localization system requires a set of cameras fully 

observing the environment and processing the video feeds for estimating the location of the 

robot. The cost of many cameras and processing hardware and their maintenance could easily 

go over 100$ per square-meter. 

Using the existing infrastructure for localization would be desirable. The most commonly 

used localization system, Global Navigation Satellite System (GNSS), cannot be used indoors 

since the satellite signals are not good at wall and ceiling penetration. One alternative could 

be the use of existing wireless communication infrastructure since it is widely available in 

many settings. Existing Wireless Access Points (WAPs) provide an affordable and 

maintainable way of indoor localization based on the use of Radio Frequency (RF) signalsô 

fingerprints.  

Received Signal Strength Indicator (RSSI) fingerprinting-based indoor localization methods 

use the a priori information of RSSI signals on a specific location and use its unique behavior 

to distinguish each location from others. Since most of the indoor environments has WiFi 
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coverage, one can utilize the WiFi RSSI fingerprints to locate WiFi-enabled devices to 

employ existing infrastructure. Using the current infrastructure cuts installation costs and 

allows an affordable and maintainable solution for indoor localization. 

As the indoor localization market growth is expected to raise up to $4.4 billion by 2019 

(VansonBourne 2016), RSSI fingerprint-based methods showed considerable improvement 

over the last years. Early works employed basic machine-learning methods such as K-Nearest 

Neighbors (KNNs) (Bagosi & Baruch 2011; Sun et al. 2014; Ma et al. 2008; Yang et al. 

2015). The recent research has focused on deep learning based techniques  (Nowicki & 

Wietrzykowski 2017; Kim, Wang, et al. 2017; Kim, Lee, et al. 2017). With enough measured 

data, WiFi RSSI fingerprint-based localization methods can achieve less than 8 meters 

localization accuracy in very challenging environments. 

Following the advances in deep neural networks in image understanding and natural language 

processing, we show that in a multiple building and multiple floor environment, the buildings 

and floors can be estimated with 91% accuracy. We further show that convolutional neural 

networks can capture the spatial relationships in the individual RSSI measurements. Utilizing 

all available labeled RSSI fingerprint data, we can locate the mobile receiver within 8 meters 

in any building and on any floor. The learned algorithm performs the localization task within 

milliseconds (given up to 520 possible WAPs, a total of 400K floating point operations which 

can be run on a very low-end processor). 

 

2. Related Work 

Indoor localization can be done using many modalities such as visual, ultrasonic, magnetic, 

mechanical and radio frequency. In this paper, we are interested in RSSI fingerprint-based 

methods as they exploit the existing WiFi communication infrastructure of the environment. 

These methods usually involve a machine learning step where labeled data is used to model 

signal strength properties of each distinct location in the environment. Therefore, when a new 

set of RSSI readings are available, the location can be interpreted from the learned model. 
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The simplest model used for this task if K-Nearest Neighbor algorithm (Duda & Hart 1973). 

Given the RSSI readings for known locations in the labeled data, this algorithm simply finds 

the best matching RSSI fingerprint for the incoming data within the known data. This method 

tends to work well when the matching function (or the distance metric) is properly given. 

Since RSSI measurements for a given location tends to have many missing values (not all the 

WAPs is visible from a given location), simple distance metrics such as Euclidian distance 

does not work well. Learning the specific distance metric remains to be a challenge.  

Deep neural networks (DNNs) offer another solution where a specific distance metric is not 

needed but learned implicitly by the method. DNNs has shown impressive improvements in 

computer vision and natural language processing where a lot of labeled data is available for 

classification or regression tasks. The use of DNNs has also recently surfaced for RSSI 

fingerprint analysis showing promising results.  

  

(a) (b) 

Figure 1 General Structure of the SAE-based classifiers used in (Nowicki & Wietrzykowski 2017; Kim, 

Lee, et al. 2017; Kim, Wang, et al. 2017) 

The first work for RSSI fingerprint analysis using DNNs (Nowicki & Wietrzykowski 2017) 

employed a Stacked Autoencoder (SAE) to compress sparse RSSI fingerprint information into 

a smaller space. Reducing the many dimensional RSSI readings (e.g., 520 for the dataset used 

in the experiments section) into a space with 128 dimensions potentially captures the most 

relevant information for localization. At the same time, working in the lower dimensional 

space helps avoid the problem of curse of dimensionality (Bellman et al. 1961).  
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Given a maximum of 520 WAPs, (Nowicki & Wietrzykowski 2017) first trained an SAE with 

the following setup: 520x256x128x256x520 (see Figure 1-a). In this setup, a 520-dimensional 

input is fed to a layer with 256 neurons which in turn is fed to three successive layers with 

128, 256 and 520 neurons respectively. The output of the decoder is the same as the input of 

the encoder. Af ter training the SAE using Adam optimizer (Kingma & Ba 2015), they 

removed the decoder part of the network and added a 128x128 fully connected network 

(FCN) after the encoder (see Figure 1-b). The output of this network provides building and 

floor prediction.  

Using SAE, (Kim, Wang, et al. 2017) reduced the network size further by using 

(520x64x8x64x520) encoder-decoder structure. The resulting embedding space is 8 

dimensional which is used as input to a single layer classifier (e.g., a SoftMax layer 

(Goodfellow et al. 2016))  to predict both floor and building without an FCN. They introduced 

a custom cost function which penalizes building by 10 and floor by 1. Following this work, 

(Kim, Lee, et al. 2017) proposed a method for floor-level location estimation in which the 

estimation problem is handled as a classification task by enumerating the unique locations 

inside each floor. With an enlarged SAE of size 520x256x128x256x520, an FCN with the size 

of 64x128 is used for classification.  

Spatial information is reported to be captured by a certain type of DNNs. Convolutional 

neural networks (CNNs) have been successfully used in computer vision problems where 

location of features for recognition plays a key role. For example, in face detection, the 

presence of eyes, nose and mouth is a very strong cue for face in an image. CNNs have been 

reported to do improve object recognition results by more than half over the conventional 

methods (Jia Deng et al. 2009). 

In the next section, we will propose a CNN-based DNN that will exploit the spatial 

relationship between RSSI fingerprints yielding better localization results over the state of art. 
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3. Proposed Method 

RSSI fingerprints carry information about the relative locations of the source of the signal and 

the receiver reading the signal. In principle, the closer the source and the receiver are the 

stronger the RF signal measured. When the source is a fixed WAP (wireless access point) and 

the receiver is a moving device, the distance to the WAP is a function of RSSI. Such RSSIs 

from multiple WAPs can be used to find the location of the device with respect to the WAPs. 

Since RSSI coming from nearby WAPs will be correlated, CNN layers can be useful in 

extracting useful features for classifying the location. The proposed method utilizes CNNs for 

RSSI fingerprint-based indoor localization problem. 

Since floor and building classifications are strongly related and these classifications contain 

meaningful features for each other, we designed a multiclass classifier (BF-CNN) for 

predicting building and floor at the same time. This type of multi-task learning is commonly 

used in other fields such as image understanding and natural language processing (Caruana 

1997). These two predictions have many parameters in common, and we expose them in the 

early convolutional layers. While short filters imply micro-spatial features, longer features 

express large-scale spatial features such as building fingerprints. BF-CNN network has the 

setup shown in Figure 2 and Figure 3.  

 

 

 

Figure 2 BF-CNN Multiclass building and floor classifier structure 

In Figure 2,  represents 1-D convolutional layer with  different  sized filters,  

denotes batch normalization layer,  denotes a fully connected layer with  nodes,  

represents building prediction as a one-hot vector and  represents floor prediction as a one-

hot vector. Floor prediction employs the building prediction output in its last layer. All 
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convolutional and fully connected layers are followed by a sigmoid activation function except 

for the output layers which have SoftMax classifiers with dense connections.  

 

Figure 3 BF-CNN- Building & Floor classifier  

Coordinate estimation is a two-dimensional regression problem with strongly-related outputs 

like BF-CNN. To estimate building coordinates at the same time, we approached this problem 

with the same technique as in BF-CNN. As we assume that coordinates are scaled between 0 

and 1 within each building, we concatenated the building and floor estimation of BF-CNNôs 

to input RSSI fingerprint vector (see Figure 4 and Figure 5). 

In the proposed CNN-based coordinate regressor (CoordNet), early convolutional layers 

expose the unique coordinate features. The fully connected network is responsible for picking 

and fusing the most relevant features for the estimation of latitude and longitude. All layers 

are followed by hyperbolic tangent activation function except for the last two layers. The 

latitude and longitude values are estimated as a linear function of the last two layers.  To 

avoid overfitting the training data, we applied dropout between fully connected and 

convolutional layers. CoordNetôs structure can be seen in Figure 5. 
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Figure 4 CoordNet - CNN-based latitude-longitude regresssor 

 

 

 

 

Figure 5 CoordNet structure  

 

4. Experimental Results 

The proposed method is implemented in Python (using Keras and Tensorflow packages) and 

tested on a commonly available UJIIndoorLoc dataset (Torres-Sospedra et al. 2014). This 

dataset is frequently used for assessing indoor localization methods. It also provides sufficient 
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generality to test localization methods for intralogistics applications. It has multiple buildings 

and floors. It shows a lot of dynamic properties of an intralogistics application such as human 

and material flow.  

UJIIndoorLoc dataset was collected inside three different buildings with up to five floors. 

These buildings are located inside the campus of Jaume I University (UJI), Spain. The total 

area covered by this dataset is about 110 thousand square-meter. The labeled data includes 

19,937 training and 1,111 validation fingerprints. Although the data labels the missing RSSIs 

with 100dBm, most machine learning methods labels missing RSSI values as -110dBm 

(Nowicki & Wietrzykowski 2017; Kim, Lee, et al. 2017; Kim, Wang, et al. 2017). 

Since our method uses two different neural networks, we trained them separately. To train 

BF-CNN, we choose AdaDelta optimizer (Zeiler 2012) with the learning rate of 1.0 and 

categorical cross entropy loss for both outputs. This network is trained with batch size of 30 

for 20 epochs.  

After this training process, we achieved 100% building and 91.27% floor prediction accuracy 

which yields 91.27% of success rate as described in UJIIndoorLoc datasetôs evaluation 

criteria (Torres-Sospedra et al. 2014).  

To estimate absolute location coordinates, we use Adam optimizer with mean squared error 

loss function for both latitude and longitude. We set batch size to 75 during training and 

network is trained for 25 epochs. On the test set, we achieve the best performance of 7.36 

meters mean coordinate estimation error. Since the training process is stochastic, different 

training runs yield different results. For this reason, we have trained our entire network at 

least 10 times recording the test performances. The worst performance was 13.6 meters and 

average error was 8.5 meters. 

 Table 3 shows a comparison of the proposed method against two other methods 

described in the previous sections. A successful prediction means that both building and floor 

is correctly estimated. As the building and floor estimation accuracy is slightly worse than 

(Nowicki & Wietrzykowski 2017) our method provides significantly better results for 
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absolute location estimation. The convolutional network can extract features that are better 

suited for estimating location.  

Table 3 The comparison of the proposed method with others on UJIIndoorLoc dataset. 

Method Success Rate Estimation Error 

KNN (Torres-Sospedra et al. 2014) 89.92% 7.9m 

(Nowicki & Wietrzykowski 2017) 92% N/A 

(Kim, Wang, et al. 2017) 93.33% N/A 

(Kim, Lee, et al. 2017) 91.18% 9.29m 

Proposed 91.27% 7.36m 

 

5. Conclusion 

A convolutional neural network is proposed for location estimation in an indoor setting using 

RSSI fingerprint analysis. The method utilizes the existing WiFi infrastructure to locate the 

position of a mobile WiFi receiver. Following the recent advances in deep learning, the 

proposed method provides promising results for RSSI fingerprint-based solutions as it 

prioritizes spatial relations between WAPs. Other localization modalities for location 

estimation for intralogistics can be enhanced using the proposed technique which brings 

accurate and instantaneous location estimation.  

Successive RSSI measurements can be more reliable for position estimation. We are currently 

working on an extension of our method to exploit the temporal characteristics of the signal for 

better estimation. Recurrent neural networks such as LSTMs are likely to improve the 

performance further.  
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¥zet 

Kavĸaklar yollarēn kesiĸim noktalarēdēr ve bu y¿zden bu noktalarda trafik yoĵunluĵu fazladēr. 

Yoĵun olmasēyla birlikte kazalarēn da b¿y¿k bir kēsmē bu noktalarda olmaktadēr. Kazalara 

gerek­e olarak bir­ok ĸey sayēlabilir. Kavĸaktaki sinyal s¿relerinin doĵru ayarlanmamēĸ 

olmasē bu kazalar i­in sayēlan sebeplere ºrnek olabilir. Kavĸaklarēn sebep olduĵu baĸka 

problemlerden biri de vakit kaybēdēr. Aynē kavĸak ¿zerindeki bir yolda hi­ taĸēt olmadēĵē 

halde yeĸil ēĸēĵēn yandēĵēna ve kavĸaktaki diĵer bir yolda bir­ok ara­ olduĵu halde kērmēzē 

yandēĵēna ­ok­a tanēklēk edilmektedir. Bu vakit kaybē hem ara­larēn yakēt t¿ketiminin 

artmasēna hem de kavĸaĵē kullanan insanlarēn sabrēnēn t¿kenmesine sebep olabilmektedir. 

Yani hem yakēt hem vakit kaybē oluĸturmaktadēr. Diĵer bir a­ēdan kavĸaklardaki 

sinyalizasyonlardaki aksaklēklar yayalarēn da yanlēĸ yºnlendirilmesine neden olabilmektedir. 

Bu saydēĵēmēz olumsuzluklar gibi bir­ok olumsuzluĵu gidermek i­in hi­ kuĸkusuz bir takēm 

d¿zenlemeler yapēlmalēdēr. Konuyla ilgili d¿zenleme yapēlabilmesi i­in teknolojinin 

kullanēlmasē zorunlu bir durum olmaktadēr. ¢¿nk¿ teknoloji sayesinde bir­ok analiz ve 

kontrol yapēlabilmektedir. Bu y¿zden teknolojinin de ilerlemesi ile akēllē ulaĸēm sistemleri 

sayesinde t¿m bu negatif durumlarē minimize edebilmek i­in ­alēĸmalar yapēlmaktadēr. 

Kavĸaklardaki farklē sayēm tekniklerinin kullanēlmasēyla her ge­en g¿n bir adēm daha ileriye 

gidilmektedir. Bu ­alēĸmanēn i­eriĵi de kavĸak tasarēmē amacēyla d¿zenlenen hem ara­ hem 
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yaya i­in kullanēlan sayēm t¿rlerini analiz etmektedir. Kullanēlan yºntemlerden; el ile kavĸak 

yerinde yapēlan ara­ sayēmlarē, yola yerleĸtirilen sensºrler yardēmē ile yapēlan sayēmlar ve 

­eĸitli kameralar ile yapēlan sayēmlar deĵerlendirilmiĸ olup doĵruluk paylarē analiz edilmiĸtir. 

Doĵruluk paylarē ile birlikte yakēt t¿ketimine, vakit kaybēnēn giderilmesine ve insanlara 

saĵladēĵē faydalar ele alēnmēĸtēr. En doĵru sonuca ulaĸēp kavĸaklarēn maksimum verimde 

­alēĸabilmesi i­in birtakēm tavsiyelerde bulunulmuĸtur.  

 

Anahtar kelimeler:  Akēllē sinyalizasyon, akēllē ulaĸēm sistemleri, kavĸaklarda sayēm t¿rleri 
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Abstract  

Intersections are the junction of roads, and so traffic density is high at these points. Along 

with being intense, a large part of the accidents is at these points. Many things can be said as a 

reason. The signal times at the intersections are not set correctly which, can be an example of 

the reasons for these accidents. One of the other problem caused by the intersections is a 

waste of time. It is much witnessed that the green light when there is no vehicle in the road at 

the same intersection where the red is light when there are many vehicles on the other road at 

the intersection. This time loss can cause both the fuel consumption of the vehicles to increase 

and the exhaustion of the people patience who use the intersections. Namely it is both a fuel 

and a waste of time. On the other hand, disturbances in the signaling at the intersections can 

cause the guidance to be misdirected. Certainly a number of regulations must be made in 

order to avoid many negativities such as this. The use of technology is compulsory for the 

arrangement of the subject. Because of technology, many analysis and control can be done. So 

that, technology is being developed and intelligent transport systems are being used to 

minimize all these negative situations. With the use of different census techniques at the 

intersections, each day is one step ahead. The content of this study also analyzes the types of 

census used for intersection design, both vehicle and pedestrian. From the methods used; the 



 

 

162 

 

 

 

census made by hand at the intersection, the census made with the help of sensors installed on 

the road, and the census made with various cameras were evaluated and the accuracy shares 

were analyzed. Accuracy shares as well as fuel consumption, time lost and benefits provided 

to people are evaluated. Some recommendations have been made in order to reach the right 

result and work the intersections at maximum efficiency. 

 

Keywords: Intelligent signalization, intelligent transport systems, census at intersection 
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1. Giriĸ 

Yollarēn kesiĸim noktasē olarak bilinen kavĸaklar yēllar ilerledik­e farklē iĸlev ve t¿rleriyle 

karĸēmēza ­ēkmaktadēr. Ara­ sayēlarēnēn artmasēyla birlikte kavĸaklardaki trafikleri azaltmak 

amacēyla ­eĸitli ­ºz¿mler geliĸtirilmiĸtir. Bunlarēn en ºnemlisi ise sinyalizasyon sistemidir. 

Sinyalizasyon sistemi sayesinde kavĸaklarda belirli sēra ve s¿re ile ara­lara ge­iĸ hakkē 

tanēnmaktadēr. Fakat zaman ilerledik­e ve taĸēt sayēsē arttēk­a sinyalizasyon sisteminde de 

bazē d¿zenlemelere ihtiya­ duyulmuĸtur. ¢¿nk¿ bir kavĸaktaki yollarēn hepsinin trafik 

yoĵunluĵu aynē olmamakla birlikte g¿n¿n farklē saatlerinde farklē yollarda yoĵunluk 

olabilmektedir. Bu yoĵunluklarēn tespit edilip ara­larēn sayēlabilmesi i­in farklē ara­ sayēm 

teknikleri kullanēlmēĸtēr. Sayēm teknikleri sonucunda sinyal s¿releri ile belirli bir sistem 

i­erisinde ­alēĸabilmiĸtir. Bu sayēm tekniklerini uygulamakta olan bir­ok Avrupa ¿lkesinde 

kavĸaklarda meydana gelen trafik kazalarēnda ºnemli sayēda azalmalar gºr¿lmektedir. Fakat 

¦lkemizde ­ok az sayēda kavĸaĵēmēzda akēllē kavĸak sistemleri uygulanmasē sebebiyle trafik 

kazalarē da olduk­a fazladēr.  

 

YŀǾǒŀƪ ¢ǸǊǸ YŀȊŀ {ŀȅƤǎƤ ¸ǸȊŘŜ ό҈ύ 

5ǀǊǘ ¸ǀƴƭǸ 27 754 14,99 

«œ ¸ǀƴƭǸ ό¢ύ 20 569 11,11 

5ǀƴŜƭ YŀǾǒŀƪ 10 774 5,82 

5ƛƐŜǊ YŀǾǒŀƪ 4ŜǒƛŘƛ 6 771 3,66 

«œ ȅǀƴƭǸ ό¸ύ 4 398 2,38 

YǀǇǊǸƭǸ YŀǾǒŀƪ 654 0,35 

YŀǾǒŀƪǎƤȊ 114 208 61,69 

Toplam 185 128 100 

Tablo 1: ¦lkemizde meydana gelen ºl¿ml¿ ve yaralanmalē trafik kaza bilgileri [1] 

 

Tablo 1 incelendiĵinde 2016 yēlē i­erisinde meydana gelen toplam trafik kaza sayēsē 185 

128ôdir. Bu kazalarēnda yaklaĸēk %40ôē kavĸaklarda meydana gelmektedir. Kavĸaklardaki 



 

 

164 

 

 

 

kazalar incelendiĵinde ise daha ­ok sinyalize olarak kullanēlan kavĸaklarda (Dºrt yºnl¿, ¿­ 

yºnl¿ (T), dºnel kavĸak, ¿­ yºnl¿ (Y), diĵer kavĸak ­eĸidi) trafik kazalarēnēn daha fazla 

olduĵu gºr¿lmektedir. Kºpr¿l¿ kavĸaklarēn ise ­ok zorunlu bir ihtiya­ olmadēĵē m¿ddet­e 

sinyalize kavĸak olarak kullanēlmamaktadēr. Aynē ĸekilde en az kaza olayēnēn da kºpr¿l¿ 

kavĸaklarda meydana geldiĵi gºr¿lmektedir. Bu doĵrultuda kavĸaklarda meydana gelen trafik 

kazalarēnē azaltmaya yºnelik yapēlacak olan ­alēĸmalara ihtiya­ olduĵu gºr¿lmektedir.  

Kavĸaklarda akēllē sistemlerin kullanēlmasēyla ilgili bir­ok ­alēĸma yapēlmēĸtēr. O y¿zden bu 

­alēĸma yapēlmadan ºnce ara­ sayēm sistemleri ve kavĸak tasarēmēna yºnelik yapēlan 

­alēĸmalar incelenmiĸtir. Ķlk olarak akēllē kavĸaklar i­in prototip oluĸturulan bir ­alēĸmada, 

bulanēk mantēk denetleyici kullanēlarak trafik sinyalizasyon sistemlerinin bir prototipi 

ger­ekleĸtirilmiĸtir. Yazēlēm ve donanēm olarak geliĸtirilen prototipte, yazēlēm kēsmēnda C++ 

kullanēlmēĸtēr. Sistemde bir model kavĸak tasarlanmēĸtēr. ¢alēĸma sonucunda hem klasik 

denetleyici hem de bulanēk mantēk denetleyici sonu­larē karĸēlaĸtērēlmēĸtēr. Yapēlan prototip ile 

trafik kaza sayēlarēnda d¿ĸ¿ĸlerin ºnemli ºl­¿de olacaĵē ºngºr¿lm¿ĸt¿r [2]. Yapēlan baĸka bir 

­alēĸmada PLC tabanlē bir trafik sinyalizasyon otomasyonu sunulmaktadēr. Yapēlan ­alēĸma 

ile yol ¿zerine konulan algēlayēcēlar sayesinde trafik ēĸēklarēnēn s¿releri trafiĵin durumunu 

gºre dinamik olarak ayarlanmaktadēr. Algēlayēcēlardan toplanan verilen PLC i­erisinde 

deĵerlendirilerek trafik ēĸēklarēnēn s¿releri belirlenir ve bºylece trafik akēĸē gereksiz 

kesilmemektedir. Ayrēca bu sistemde hēz ºl­¿m ­alēĸmalarē da yapēlmēĸtēr [3]. Baĸka bir 

­alēĸmada ise, ­oklu etmen yºntemine dayalē trafik yºnetim sistemlerinin tasarēmē ve pratiĵi 

anlatēlmēĸtēr. Kavĸak optimize sinyalizasyonu JACK etmen geliĸtirme platformu ¿zerine 

yapēlmēĸtēr. Yapēlan bu ­alēĸmada trafik akēĸ hēzēnēn artērēlmasē, enerji t¿ketiminin 

d¿ĸ¿r¿lmesi, sēkēĸēklēklarēn ve trafik kazalarēnēn azaltēlmasē ama­lanmēĸtēr [4]. ķehir 

merkezlerinde trafik sēkēĸēklēĵēnēn yoĵun olarak hissedildiĵi bºlgeler kavĸaklarēn olduĵu 

belirtilmiĸ ve ­alēĸmada; kavĸaĵēn daha verimli kullanēlmasē i­in kural tabanlē bir kavĸak 

modeli uygulamasē yapēlmēĸtēr. Iĸēk s¿relerini en uygun ĸekilde belirleyip kavĸak dºng¿s¿ 

boyunca bekleme azaltēlarak kavĸaktan en fazla ara­ ge­iĸi saĵlanacaktēr. Model sonucu 

kavĸaktan  %20-%30 oranēnda fazla ara­ ayrēlmasēnē saĵlamēĸtēr [5]. Sinyalize kavĸaklar i­in 
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yapēlan ­alēĸmada kollardan gelen ara­ sayēlarē belirlendikten sonra bir hesap ºnerisi ve 

performans analizi sim¿lasyon programē aracēlēĵēyla yapēlmēĸtēr. Sinyal s¿releri ¿zerine bazē 

deĵerlendirmeler yapēlmēĸtēr. Deĵerlendirmelerde bazēlarē sola dºn¿ĸ hacmi arttēk­a 

kavĸaktaki tēkanēklēĵēnēn arttēĵē, sola dºn¿ĸ oranēnē %30 olarak belirlenmiĸtir. Bu tespitler 

sonucu sinyal s¿releri yeniden ayarlanmēĸtēr [6]. Yapēlan ­alēĸmada ­ok yºnl¿ ara­ takibi ve 

sayēmē uygulamasē yapēlmēĸtēr. Bu ­alēĸma ile dºrt kollu bir kavĸak ¿zerinde kavĸaĵa giren ve 

­ēkan ara­larēn sayēsē, ara­ b¿y¿kl¿klerine gºre sēnēflandērēlmasē yapēlmaktadēr. Sēnēflandērma 

ve ara­ sayēmlarē ile hareket yºn¿ ve b¿y¿kl¿ĵ¿ gibi kavramlara yer verilmiĸtir [7]. Bu konu 

ile ilgili yapēlan bir diĵer ­alēĸmada, g¿n¿m¿z trafik sorunlarēndan bahsedilerek kavĸaklarēn 

akēllē olmasē ºnerilmiĸtir. Kavĸaklara konulabilecek cihazlar sayesinde yapay zek© teknikleri 

ve diĵer bazē uzman sistemlerin akēllē ulaĸēm sistemleri ¿zerinde ve kavĸaklarēn optimize 

edilmesi alanēnda uygulanmasē irdelenmiĸtir [8]. Bir diĵer ­alēĸmada akēllē kavĸak yºnetim 

sisteminin aĸamalarē ve uygulama ºrneĵi olan Antalya Mevlana Kavĸaĵē verilmiĸtir. 

Kavĸaklara yerleĸtirilen kamera sistemi ile hem g¿nd¿z hem gece ara­ sayēmē yapēlmaktadēr. 

Kavĸaĵa uygulanan akēllē trafik sistemi ve mevcut ēĸēklandērmanēn sim¿lasyon ortamēnda 

karĸēlaĸtērmasē yapēlmēĸtēr. Akēllē trafik sistemi yardēmēyla kavĸakta trafik problemi ve ēĸēk 

ihlali sonucunda kaza sayēsēnda azalma gºr¿lm¿ĸt¿r [9]. 

Yapēlan ­alēĸmalar incelendiĵinde ara­ sayēm yºntemleri akēllē kavĸak sistemlerinin 

avantajlarēndan bahsedilmiĸtir. Ayrēca ara­ sayēmlarēnēn nasēl yapēlacaĵē ve sayēm yapēlērken 

nelere dikkat edilmesi gerektiĵine deĵinilmiĸtir. Bu ­alēĸmada ise kavĸak yºnetiminde akēllē 

sistemlerin ve ara­ sayēm yºntemleri incelenmiĸ ve birbirleriyle karĸēlaĸtērēlmēĸtēr. ¦lkemiz 

i­in en uygun olabilecek yºntem belirlenmiĸtir. Belirlenen yºntemin ­evre kirliliĵi, trafik 

kazalarē ve zaman kaybē gibi olumsuz durumlarēn engellenmesi i­in saĵladēĵē avantajlara 

deĵinilmiĸtir.  
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2. Materyal ve Yºntem 

Taĸētlarēn insan hayatēna girdiĵinden itibaren ­eĸitli sebeplerle ara­ sayēm iĸlemi yapēlmēĸtēr. 

Bu sayēm iĸlemi ilkel yºntemlerle baĸlamēĸ olup teknolojinin hayatēmēza girmesiyle birlikte 

zaman i­erisinde ­eĸitli geliĸmeler gºstermiĸtir. ¥zellikle akēllē ulaĸēm sistemleri sayesinde 

son yēllarda ara­ sayēm iĸlemleri kolay ĸekilde y¿r¿t¿lmektedir. Bu sayēm yºntemleri her 

ge­en g¿n geliĸmekte olup bu yºntemlere yenileri eklenmeye devam etmektedir. Ara­ sayēm 

yºntemleri i­erisinde ilk olarak kullanēlmaya baĸlanan yºntem el ile sayēm yºntemidir. Bu 

yºntemde aracē sayan kiĸiler yolu net olarak gºrebilecek ve trafiĵi aksatmayacak bir alana 

ge­er. Ge­en ara­ sayēsēnē kalem ve k©ĵēt kullanarak not alēr. Ara­ boyutu veya t¿r¿ne gºre 

sayēm yapmasē gerektiĵi durumda ise bir tablo oluĸturarak aracēn cinsine gºre ilgili alana 

iĸaretlemeler yapar. Kullanēlan diĵer bir yºntem ise ise trafik ºl­¿m hortumu ile ara­ sayēmē 

yºntemidir. Bu yºntemde zemin ¿zerine uzatēlan basēn­ sayacē, hortumlarēn ¿zerinden aĵērlēk 

ge­erken sēkēĸtēĵēnda hava basēn­ deĵiĸikliklerini algēlar. Eĵer yayalar direk olarak hortum 

¿zerine basarlarsa, hortum bu adēmlarē algēlar. Bu nedenle yayalarēn olduĵu bºlgelerde 

hortumlarēn kullanēlmasē tavsiye edilmez ­¿nk¿ bazē adēmlar algēlanēr bazēlarē algēlanmaz. 

Ancak, ­alēĸma s¿re­lerinde iki hortum kullanēldēĵēnda bisiklet/motor ve motorlu ara­lar ayērt 

edilerek karēĸēk trafik ĸartlarēnda ­alēĸabilir bºylece s¿rat ve yºn tayini yapēlabilmektedir. 

 

                                      

ķekil 1: El ile ara­ sayēmē ve Trafik ºl­¿m hortumu ile ara­ sayēmē [10,11] 

 

 Ara­ sayēm yºntemlerinden bir diĵeri ise yola sensºr yerleĸtirme yºntemiyle yapēlan 

sayēmlardēr. Bu sensºrler yol y¿zeyinden kesilerek oluĸturulan bir oluk i­ine yerleĸtirilirler. 

Sensºrlerle mekanik enerjinin elektrik enerjisine dºn¿ĸt¿r¿lmesi sayesinde veriler 

toplanmaktadēr. Sensºrlerde oluĸan mekanik deformasyonlar, i­inde bulunan elektrotlarda 

voltaj deĵiĸimine neden olmaktadēr. Deĵiĸim sonucu elde edilen sinyallerin genliĵi ve 

frekansē oluĸan deformasyonun derecesiyle orantēlēdēr. Sensºrlerde meydana gelen voltaj 

deĵiĸimi kullanēlarak ara­ sayēmē, sēnēflandērma, aracēn hareket halindeki aĵērlēĵē ve hēzē ile 
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ilgili bilgiler elde edilebilmektedir. Pratik yºntemlerden biri de taĸēnabilir trafik analizºr¿ 

yºntemidir. Bu yºntemin uygulamasē kolay olmakla birlikte direk yol y¿zeyine yapēĸtērēlēp 

tekrar sºk¿lebilir. Ķ­erisinde bulunan bluetooth cihazē sayesinde ara­larēn t¿r¿n¿ ve hēzēnē 

tespit edip verileri aktarmayē saĵlamaktadēr. 

    

ķekil 2: Sensºr yºntemiyle ara­ sayēmē ve Trafik analizºr¿ ile ara­ sayēmē [12,13] 

 

Kullanēlan sayēm yºntemleri i­erisinden en ­ok kullanēlan sistem olan ara­ sayēm 

kameralarēdēr. Bu sistem aracēn sayēlacaĵē yolu gºrecek ĸekilde 6 ila 8 metre y¿ksekliĵinde 

bir yere yerleĸtirilir. Bulunduĵu bºlgeden ge­en ara­ sayēsēnē tespit edip verilerin kavĸak 

sinyalizyon sistemine aktarēlmasēnē saĵlar. Ayrēca bu kameralar ara­larēn t¿r¿ne gºre de 

sayēm iĸlemini ger­ekleĸtirip belirli bir sēnēflandērma yapabildiĵi i­in daha detaylē ve doĵru 

sonu­lar verebilmektedir. 

 

   

ķekil 3: Ara­ sayēm kameralarē ile ara­ sayēmē [14] 

 

3. Bulgular ve Tartēĸma   

Ara­ sayēm iĸlemi i­in kullanēlmakta olan yºntemlerin t¿r¿ne gºre maliyet, doĵruluk payē 

veya harcanan s¿reler deĵiĸebilmektedir. Bu y¿zden kullanēm alanlarē da deĵiĸiklik 

gºsterebilmektedir. En klasik yºntem olarak bahsettiĵimiz el ile sayēm yºnteminde; sayēmē 

yapan kiĸiler a­ēsēndan yorucu olup ge­en ara­ sayēsēnēn tespiti kiĸinin dikkatine baĵlē olduĵu 

i­in hata oranē y¿ksektir. Bu sebeple g¿n¿m¿zde kullanēmē giderek azalmaktadēr. Trafik 

ºl­¿m hortumu ile ara­ sayēmēnda ise genellikle kºpr¿ ve yaya trafiĵine kapalē alanlarda 

tercih edilir. Kavĸaklarēn bir­oĵunda yaya ge­iĸi olmasē ve bu hortumlar ¿zerine temas etmesi 

durumunda doĵru sonu­ veremeyebilir. Bu y¿zden kavĸaklarda kullanēm i­in tercih edilen bir 

yºntem deĵildir. Sensºr yºntemi ile ara­ sayēmēnda ise diĵer yºntemlerin ­oĵuna gºre 

maliyeti y¿ksek olabilmektedir. Ayrēca yaĵēĸ ve kar gibi durumlarda mekanik yapēsēnēn zarar 
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gºrmesi durumunda hatalē sonu­lar verebilmektedir. Trafik analizºr¿n¿ inceleyecek olursak 

kullanēm alanēnēn kēsētlē olmasē tercih edilme ihtimalini azaltmaktadēr. Yolun k¿­¿k bir 

kesimine uygulanmasē ºzellikle ĸerit ihlallerinin sēk­a yaĸandēĵē ¦lkemizde olumsuz bir 

durum oluĸturmaktadēr. ¢¿nk¿ bu analizºrler yol boyunca deĵil sadece ĸeritlerin i­erisinde 

k¿­¿k bir alana yerleĸtirilmiĸtir. Ayrēca kolay sºk¿l¿r olmasē ve ara­lardan dolayē 

deformasyona uĵrama ihtimaline karĸēn ¦lkemizde ­ok fazla tercih edilmemektedir. 

Ara­ sayēm kameralarēnēn kullanēlmasē ise g¿n¿m¿zde en ­ok tercih edilen yºntemdir. En ­ok 

tercih edilmesinde; kullanēm alanēnēn geniĸ olmasē ve daha doĵru sonu­lar vermesi etkin rol 

oynamaktadēr. Ara­ sayēm kameralarē kullanēlarak; 

Å Kavĸaklarda ve kavĸaklar arasēndaki yol kesimlerinde trafik daha akēcē hale getirilir. 

Å Ara­larēn kavĸaklarda bekleme s¿releri, dolayēsēyla trafikte ge­irdikleri vakit en aza 

indirilir.  

Å Zehirli gaz salēnēmē ve g¿r¿lt¿ kirliliĵi azaltēlarak ­evre kirliliĵinin ºnlenmesine katkē 

saĵlanēr. 

Å Yakēt t¿ketimi azaltēlarak ¿lke ekonomisine katkē saĵlanēr. 

Å Sistemin ¿rettiĵi g¿venli s¿reler ile kērmēzē ēĸēk ihlallerinde ve trafik kazalarēnda 

azalma saĵlanēr. 

 

4. Sonu­lar 

¢alēĸmada incelenen yºntemler i­erisinde ara­ sayēm kameralarē sayēm iĸlemi en uygun 

yºntem olduĵu gºr¿lmektedir. Saĵladēĵē avantajlar sebebiyle kavĸaklarda kullanēlmasē trafik 

sēkēĸēklēĵē ve trafik kazalarēnē azaltmaya sebep olmaktadēr. Yoldaki trafik akēĸēndan ve hava 

ĸartlarēndan etkilenmemesi sayesinde uzun ºm¿rl¿ olarak ­alēĸabilmektedir. Gece gºr¿ĸ¿n¿n 

de iyi olmasē hata oranē da olduk­a d¿ĸ¿rmektedir. ¥zellikle kavĸaklarēn merkezine 

yerleĸtirilerek t¿m yollarēn kontrol¿ saĵlanabilmesi ve bu sayede de kavĸaĵēn dinamik olarak 

akēĸēnē saĵlamakta ve trafik yoĵunluĵunu azaltmaktadēr. Fakat bir kavĸakta bu sistemin 

kullanēlēp ona yakēn baĸka bir kavĸakta kullanēlmamasē olumsuz sonu­lara sebep olabilir. 

¢¿nk¿ bir kavĸakta trafik akēĸēnē hēzlandērēp ona yakēn bir kavĸakta hēzlandērēlmazsa trafik 
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sēkēĸēklēĵē tam anlamēyla giderilmemiĸ olur. Bu y¿zden dinamik kavĸaklarēn birlikte belirli bir 

sistem i­erisinde ­alēĸmasē daha iyi sonu­lar verebilmektedir. Bu doĵrultuda ¿lke trafik 

politikalarēnda akēllē kavĸaklarēn ºn planda tutulmasē gerekmektedir.  

 

Kaynaklar  

[1] 2016 yēlē trafik kazalarē ºzeti. Karayollarē Genel M¿d¿rl¿ĵ¿. 2017. 

[2] Erdem, A. Kavĸak Trafik Sinyalizasyon Sistemi Ķ­in Bulanēk Mantēk Tabanlē Ger­ek 

Zamanlē Denetleyici Tasarēmē Ve Uygulamasē. Engineering Sciences. 2(4). Syf. 241-

255.2007. 

[3] ¢akēr, A., ¢alēĸ, H., Dandēl E. PLC Tabanlē Dinamik Trafik Sinyalizasyon ve Ara­ Hēz 

¥l­¿m Sistemi. S¿leyman Demirel ¦niversitesi Fen Bilimleri Enstit¿s¿ Dergisi. 13(1). 

Syf 101-107. 2009. 

[4] Erg¿n, S., Aydoĵan T. Kavĸak Sinyalizasyon Sisteminin JACK Etmen Geliĸtirme 

Platformunun Kullanēlarak Oluĸturulmasē. International Journal of Informatics 

Technologies. Vol 6, No 1. 2013. 

[5] G¿ler Z. Akēllē Trafik Kontrol Sistemi. Hacettepe ¦niversitesi y¿ksek lisans tezi. 2013. 

[6] ¢akēcē Z., Murat Y.ķ., Sinyalize Dºnel Kavĸaklar i­in Hesap Yºntemi ¥nerisi ve 

Performans Analizi. ĶMO Teknik Dergi. 7569-7592, Yazē 461. 2016. 

[7] G¿zel M.S., ¢ok Yºnl¿ Ara­ Takibi ve Sayēmē Uygulamasē. Karaelmas Fen ve 

M¿hendislik Dergisi. 7(2). Syf. 622-626. 2017. 

[8] Erdal, H. Yapay Zek© Teknikleri ve Uzman Sistemlerin Karasal Akēllē Ulaĸēm 

Sistemlerinin Denetiminde Kullanēmē. Akēllē Ulaĸēm Sistemleri ve Uygulamalarē 

Dergisi. 1(1). Syf 32-39. 2018. 

[9] Akēllē kavĸak yºnetim sistemi:https://docplayer.biz.tr/4498613-Akilli -kavsak-yonetim-

sistemi 

[10] El ile ara­ sayēm yºntemi: http://www.haberovasi.com/samsun-haber/15-yillik -trafik-

sorunu-cozuluyor-h10179.html 

[11]  Yol trafik ºl­¿m hortumu: https://otoko.com.tr/tr/urunlerimiz/trafik-cozumleri/ 



 

 

170 

 

 

 

[12]  Akkaĸ U., Karayollarē trafik ºl­¿m cihazlarē iĸ programlarēnēn iyileĸtirilmesi. Gazi 

¦niversitesi Fen Bilimleri Enstit¿s¿ Y¿ksek Lisans Tezi. 2007. 

[13]  Taĸēnabilir trafik analizºr¿.:http://www.mhcorbin.com/portable-traffic-analyzer/ 

[14]  Kamera ile ara­ sayēm sistemi: http://www.issd.com.tr/tr/17622/Arac-Sayim-      

Sistemi-VIERO. 

 

 

 

 

 



 

 

171 

 

 

 

Kavĸak Yºnetiminde Akēllē Ulaĸēm Sistemleri 

M. Yasin ¢ODUR1, Emre KUķKAPAN 2, ¥mer KAYA3, Ahmet TORTUM 4 

1Erzurum Teknik ¦niversitesi, M¿hendislik ve Mimarlēk Fak¿ltesi, Ķnĸaat M¿hendisliĵi Bºl¿m¿, Erzurum, 

25070, T¿rkiye, mycodur@erzurum.edu.tr 

2Erzurum Teknik ¦niversitesi, M¿hendislik ve Mimarlēk Fak¿ltesi, Ķnĸaat M¿hendisliĵi Bºl¿m¿, Erzurum, 

25070, T¿rkiye, emre.kuskapan@erzurum.edu.tr 

3Erzurum Teknik ¦niversitesi, M¿hendislik ve Mimarlēk Fak¿ltesi, Ķnĸaat M¿hendisliĵi Bºl¿m¿, Erzurum, 

25070, T¿rkiye, omer.kaya@erzurum.edu.tr 

4Atat¿rk ¦niversitesi, M¿hendislik Fak¿ltesi, Ķnĸaat M¿hendisliĵi Bºl¿m¿, Erzurum, 25050, T¿rkiye, 

atortum@atauni.edu.tr  

 

¥zet 

Kavĸaklar yollarēn kesiĸim noktalarēdēr ve bu y¿zden bu noktalarda trafik yoĵunluĵu fazladēr. 

Yoĵun olmasēyla birlikte kazalarēn da b¿y¿k bir kēsmē bu noktalarda olmaktadēr. Kazalara 

gerek­e olarak bir­ok ĸey sayēlabilir. Kavĸaktaki sinyal s¿relerinin doĵru ayarlanmamēĸ 

olmasē bu kazalar i­in sayēlan sebeplere ºrnek olabilir. Kavĸaklarēn sebep olduĵu baĸka 

problemlerden biri de vakit kaybēdēr. Aynē kavĸak ¿zerindeki bir yolda hi­ taĸēt olmadēĵē 

halde yeĸil ēĸēĵēn yandēĵēna ve kavĸaktaki diĵer bir yolda bir­ok ara­ olduĵu halde kērmēzē 

yandēĵēna ­ok­a tanēklēk edilmektedir. Bu vakit kaybē hem ara­larēn yakēt t¿ketiminin 

artmasēna hem de kavĸaĵē kullanan insanlarēn sabrēnēn t¿kenmesine sebep olabilmektedir. 

Yani hem yakēt hem vakit kaybē oluĸturmaktadēr. Diĵer bir a­ēdan kavĸaklardaki 

sinyalizasyonlardaki aksaklēklar yayalarēn da yanlēĸ yºnlendirilmesine neden olabilmektedir. 

Bu saydēĵēmēz olumsuzluklar gibi bir­ok olumsuzluĵu gidermek i­in hi­ kuĸkusuz bir takēm 

d¿zenlemeler yapēlmalēdēr. Konuyla ilgili d¿zenleme yapēlabilmesi i­in teknolojinin 

kullanēlmasē zorunlu bir durum olmaktadēr. ¢¿nk¿ teknoloji sayesinde bir­ok analiz ve 

kontrol yapēlabilmektedir. Bu y¿zden teknolojinin de ilerlemesi ile akēllē ulaĸēm sistemleri 

sayesinde t¿m bu negatif durumlarē minimize edebilmek i­in ­alēĸmalar yapēlmaktadēr. 

Kavĸaklardaki farklē sayēm tekniklerinin kullanēlmasēyla her ge­en g¿n bir adēm daha ileriye 
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gidilmektedir. Bu ­alēĸmanēn i­eriĵi de kavĸak tasarēmē amacēyla d¿zenlenen hem ara­ hem 

yaya i­in kullanēlan sayēm t¿rlerini analiz etmektedir. Kullanēlan yºntemlerden; el ile kavĸak 

yerinde yapēlan ara­ sayēmlarē, yola yerleĸtirilen sensºrler yardēmē ile yapēlan sayēmlar ve 

­eĸitli kameralar ile yapēlan sayēmlar deĵerlendirilmiĸ olup doĵruluk paylarē analiz edilmiĸtir. 

Doĵruluk paylarē ile birlikte yakēt t¿ketimine, vakit kaybēnēn giderilmesine ve insanlara 

saĵladēĵē faydalar ele alēnmēĸtēr. En doĵru sonuca ulaĸēp kavĸaklarēn maksimum verimde 

­alēĸabilmesi i­in birtakēm tavsiyelerde bulunulmuĸtur.  

 

Anahtar kelimeler: Akēllē sinyalizasyon, akēllē ulaĸēm sistemleri, kavĸaklarda sayēm t¿rleri 
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Abstract  

Intersections are the junction of roads, and so traffic density is high at these points. Along 

with being intense, a large part of the accidents is at these points. Many things can be said as a 

reason. The signal times at the intersections are not set correctly which, can be an example of 

the reasons for these accidents. One of the other problem caused by the intersections is a 

waste of time. It is much witnessed that the green light when there is no vehicle in the road at 

the same intersection where the red is light when there are many vehicles on the other road at 

the intersection. This time loss can cause both the fuel consumption of the vehicles to increase 

and the exhaustion of the people patience who use the intersections. Namely it is both a fuel 

and a waste of time. On the other hand, disturbances in the signaling at the intersections can 

cause the guidance to be misdirected. Certainly a number of regulations must be made in 

order to avoid many negativities such as this. The use of technology is compulsory for the 

arrangement of the subject. Because of technology, many analysis and control can be done. So 

that, technology is being developed and intelligent transport systems are being used to 

minimize all these negative situations. With the use of different census techniques at the 

intersections, each day is one step ahead. The content of this study also analyzes the types of 

census used for intersection design, both vehicle and pedestrian. From the methods used; the 

census made by hand at the intersection, the census made with the help of sensors installed on 
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the road, and the census made with various cameras were evaluated and the accuracy shares 

were analyzed. Accuracy shares as well as fuel consumption, time lost and benefits provided 

to people are evaluated. Some recommendations have been made in order to reach the right 

result and work the intersections at maximum efficiency. 

 

Keywords: Intelligent signalization, intelligent transport systems, census at intersection 

 

1. Giriĸ 

Yollarēn kesiĸim noktasē olarak bilinen kavĸaklar yēllar ilerledik­e farklē iĸlev ve t¿rleriyle 

karĸēmēza ­ēkmaktadēr. Ara­ sayēlarēnēn artmasēyla birlikte kavĸaklardaki trafikleri azaltmak 

amacēyla ­eĸitli ­ºz¿mler geliĸtirilmiĸtir. Bunlarēn en ºnemlisi ise sinyalizasyon sistemidir. 

Sinyalizasyon sistemi sayesinde kavĸaklarda belirli sēra ve s¿re ile ara­lara ge­iĸ hakkē 

tanēnmaktadēr. Fakat zaman ilerledik­e ve taĸēt sayēsē arttēk­a sinyalizasyon sisteminde de 

bazē d¿zenlemelere ihtiya­ duyulmuĸtur. ¢¿nk¿ bir kavĸaktaki yollarēn hepsinin trafik 

yoĵunluĵu aynē olmamakla birlikte g¿n¿n farklē saatlerinde farklē yollarda yoĵunluk 

olabilmektedir. Bu yoĵunluklarēn tespit edilip ara­larēn sayēlabilmesi i­in farklē ara­ sayēm 

teknikleri kullanēlmēĸtēr. Sayēm teknikleri sonucunda sinyal s¿releri ile belirli bir sistem 

i­erisinde ­alēĸabilmiĸtir. Bu sayēm tekniklerini uygulamakta olan bir­ok Avrupa ¿lkesinde 

kavĸaklarda meydana gelen trafik kazalarēnda ºnemli sayēda azalmalar gºr¿lmektedir. Fakat 

¦lkemizde ­ok az sayēda kavĸaĵēmēzda akēllē kavĸak sistemleri uygulanmasē sebebiyle trafik 

kazalarē da olduk­a fazladēr.  

 

Tablo 1: ¦lkemizde meydana gelen ºl¿ml¿ ve yaralanmalē trafik kaza bilgileri [1] 

Kavĸak T¿r¿ Kaza Sayēsē Y¿zde (%) 

Dºrt Yºnl¿ 27 754 14,99 

¦­ Yºnl¿ (T) 20 569 11,11 

Dºnel Kavĸak 10 774 5,82 

Diĵer Kavĸak ¢eĸidi 6 771 3,66 
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¦­ yºnl¿ (Y) 4 398 2,38 

Kºpr¿l¿ Kavĸak 654 0,35 

Kavĸaksēz 114 208 61,69 

Toplam 185 128 100 

 

Tablo 1 incelendiĵinde 2016 yēlē i­erisinde meydana gelen toplam trafik kaza sayēsē 185 

128ôdir. Bu kazalarēnda yaklaĸēk %40ôē kavĸaklarda meydana gelmektedir. Kavĸaklardaki 

kazalar incelendiĵinde ise daha ­ok sinyalize olarak kullanēlan kavĸaklarda (Dºrt yºnl¿, ¿­ 

yºnl¿ (T), dºnel kavĸak, ¿­ yºnl¿ (Y), diĵer kavĸak ­eĸidi) trafik kazalarēnēn daha fazla 

olduĵu gºr¿lmektedir. Kºpr¿l¿ kavĸaklarēn ise ­ok zorunlu bir ihtiya­ olmadēĵē m¿ddet­e 

sinyalize kavĸak olarak kullanēlmamaktadēr. Aynē ĸekilde en az kaza olayēnēn da kºpr¿l¿ 

kavĸaklarda meydana geldiĵi gºr¿lmektedir. Bu doĵrultuda kavĸaklarda meydana gelen trafik 

kazalarēnē azaltmaya yºnelik yapēlacak olan ­alēĸmalara ihtiya­ olduĵu gºr¿lmektedir.  

Kavĸaklarda akēllē sistemlerin kullanēlmasēyla ilgili bir­ok ­alēĸma yapēlmēĸtēr. O y¿zden bu 

­alēĸma yapēlmadan ºnce ara­ sayēm sistemleri ve kavĸak tasarēmēna yºnelik yapēlan 

­alēĸmalar incelenmiĸtir. Ķlk olarak akēllē kavĸaklar i­in prototip oluĸturulan bir ­alēĸmada, 

bulanēk mantēk denetleyici kullanēlarak trafik sinyalizasyon sistemlerinin bir prototipi 

ger­ekleĸtirilmiĸtir. Yazēlēm ve donanēm olarak geliĸtirilen prototipte, yazēlēm kēsmēnda C++ 

kullanēlmēĸtēr. Sistemde bir model kavĸak tasarlanmēĸtēr. ¢alēĸma sonucunda hem klasik 

denetleyici hem de bulanēk mantēk denetleyici sonu­larē karĸēlaĸtērēlmēĸtēr. Yapēlan prototip ile 

trafik kaza sayēlarēnda d¿ĸ¿ĸlerin ºnemli ºl­¿de olacaĵē ºngºr¿lm¿ĸt¿r [2]. Yapēlan baĸka bir 

­alēĸmada PLC tabanlē bir trafik sinyalizasyon otomasyonu sunulmaktadēr. Yapēlan ­alēĸma 

ile yol ¿zerine konulan algēlayēcēlar sayesinde trafik ēĸēklarēnēn s¿releri trafiĵin durumunu 

gºre dinamik olarak ayarlanmaktadēr. Algēlayēcēlardan toplanan verilen PLC i­erisinde 

deĵerlendirilerek trafik ēĸēklarēnēn s¿releri belirlenir ve bºylece trafik akēĸē gereksiz 

kesilmemektedir. Ayrēca bu sistemde hēz ºl­¿m ­alēĸmalarē da yapēlmēĸtēr [3]. Baĸka bir 

­alēĸmada ise, ­oklu etmen yºntemine dayalē trafik yºnetim sistemlerinin tasarēmē ve pratiĵi 

anlatēlmēĸtēr. Kavĸak optimize sinyalizasyonu JACK etmen geliĸtirme platformu ¿zerine 
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yapēlmēĸtēr. Yapēlan bu ­alēĸmada trafik akēĸ hēzēnēn artērēlmasē, enerji t¿ketiminin 

d¿ĸ¿r¿lmesi, sēkēĸēklēklarēn ve trafik kazalarēnēn azaltēlmasē ama­lanmēĸtēr [4]. ķehir 

merkezlerinde trafik sēkēĸēklēĵēnēn yoĵun olarak hissedildiĵi bºlgeler kavĸaklarēn olduĵu 

belirtilmiĸ ve ­alēĸmada; kavĸaĵēn daha verimli kullanēlmasē i­in kural tabanlē bir kavĸak 

modeli uygulamasē yapēlmēĸtēr. Iĸēk s¿relerini en uygun ĸekilde belirleyip kavĸak dºng¿s¿ 

boyunca bekleme azaltēlarak kavĸaktan en fazla ara­ ge­iĸi saĵlanacaktēr. Model sonucu 

kavĸaktan  %20-%30 oranēnda fazla ara­ ayrēlmasēnē saĵlamēĸtēr [5]. Sinyalize kavĸaklar i­in 

yapēlan ­alēĸmada kollardan gelen ara­ sayēlarē belirlendikten sonra bir hesap ºnerisi ve 

performans analizi sim¿lasyon programē aracēlēĵēyla yapēlmēĸtēr. Sinyal s¿releri ¿zerine bazē 

deĵerlendirmeler yapēlmēĸtēr. Deĵerlendirmelerde bazēlarē sola dºn¿ĸ hacmi arttēk­a 

kavĸaktaki tēkanēklēĵēnēn arttēĵē, sola dºn¿ĸ oranēnē %30 olarak belirlenmiĸtir. Bu tespitler 

sonucu sinyal s¿releri yeniden ayarlanmēĸtēr [6]. Yapēlan ­alēĸmada ­ok yºnl¿ ara­ takibi ve 

sayēmē uygulamasē yapēlmēĸtēr. Bu ­alēĸma ile dºrt kollu bir kavĸak ¿zerinde kavĸaĵa giren ve 

­ēkan ara­larēn sayēsē, ara­ b¿y¿kl¿klerine gºre sēnēflandērēlmasē yapēlmaktadēr. Sēnēflandērma 

ve ara­ sayēmlarē ile hareket yºn¿ ve b¿y¿kl¿ĵ¿ gibi kavramlara yer verilmiĸtir [7]. Bu konu 

ile ilgili yapēlan bir diĵer ­alēĸmada, g¿n¿m¿z trafik sorunlarēndan bahsedilerek kavĸaklarēn 

akēllē olmasē ºnerilmiĸtir. Kavĸaklara konulabilecek cihazlar sayesinde yapay zek© teknikleri 

ve diĵer bazē uzman sistemlerin akēllē ulaĸēm sistemleri ¿zerinde ve kavĸaklarēn optimize 

edilmesi alanēnda uygulanmasē irdelenmiĸtir [8]. Bir diĵer ­alēĸmada akēllē kavĸak yºnetim 

sisteminin aĸamalarē ve uygulama ºrneĵi olan Antalya Mevlana Kavĸaĵē verilmiĸtir. 

Kavĸaklara yerleĸtirilen kamera sistemi ile hem g¿nd¿z hem gece ara­ sayēmē yapēlmaktadēr. 

Kavĸaĵa uygulanan akēllē trafik sistemi ve mevcut ēĸēklandērmanēn sim¿lasyon ortamēnda 

karĸēlaĸtērmasē yapēlmēĸtēr. Akēllē trafik sistemi yardēmēyla kavĸakta trafik problemi ve ēĸēk 

ihlali sonucunda kaza sayēsēnda azalma gºr¿lm¿ĸt¿r [9]. 

Yapēlan ­alēĸmalar incelendiĵinde ara­ sayēm yºntemleri akēllē kavĸak sistemlerinin 

avantajlarēndan bahsedilmiĸtir. Ayrēca ara­ sayēmlarēnēn nasēl yapēlacaĵē ve sayēm yapēlērken 

nelere dikkat edilmesi gerektiĵine deĵinilmiĸtir. Bu ­alēĸmada ise kavĸak yºnetiminde akēllē 

sistemlerin ve ara­ sayēm yºntemleri incelenmiĸ ve birbirleriyle karĸēlaĸtērēlmēĸtēr. ¦lkemiz 
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i­in en uygun olabilecek yºntem belirlenmiĸtir. Belirlenen yºntemin ­evre kirliliĵi, trafik 

kazalarē ve zaman kaybē gibi olumsuz durumlarēn engellenmesi i­in saĵladēĵē avantajlara 

deĵinilmiĸtir.  

 

2. Materyal ve Yºntem 

Taĸētlarēn insan hayatēna girdiĵinden itibaren ­eĸitli sebeplerle ara­ sayēm iĸlemi yapēlmēĸtēr. 

Bu sayēm iĸlemi ilkel yºntemlerle baĸlamēĸ olup teknolojinin hayatēmēza girmesiyle birlikte 

zaman i­erisinde ­eĸitli geliĸmeler gºstermiĸtir. ¥zellikle akēllē ulaĸēm sistemleri sayesinde 

son yēllarda ara­ sayēm iĸlemleri kolay ĸekilde y¿r¿t¿lmektedir. Bu sayēm yºntemleri her 

ge­en g¿n geliĸmekte olup bu yºntemlere yenileri eklenmeye devam etmektedir. Ara­ sayēm 

yºntemleri i­erisinde ilk olarak kullanēlmaya baĸlanan yºntem el ile sayēm yºntemidir. Bu 

yºntemde aracē sayan kiĸiler yolu net olarak gºrebilecek ve trafiĵi aksatmayacak bir alana 

ge­er. Ge­en ara­ sayēsēnē kalem ve k©ĵēt kullanarak not alēr. Ara­ boyutu veya t¿r¿ne gºre 

sayēm yapmasē gerektiĵi durumda ise bir tablo oluĸturarak aracēn cinsine gºre ilgili alana 

iĸaretlemeler yapar. Kullanēlan diĵer bir yºntem ise ise trafik ºl­¿m hortumu ile ara­ sayēmē 

yºntemidir. Bu yºntemde zemin ¿zerine uzatēlan basēn­ sayacē, hortumlarēn ¿zerinden aĵērlēk 

ge­erken sēkēĸtēĵēnda hava basēn­ deĵiĸikliklerini algēlar. Eĵer yayalar direk olarak hortum 

¿zerine basarlarsa, hortum bu adēmlarē algēlar. Bu nedenle yayalarēn olduĵu bºlgelerde 

hortumlarēn kullanēlmasē tavsiye edilmez ­¿nk¿ bazē adēmlar algēlanēr bazēlarē algēlanmaz. 

Ancak, ­alēĸma s¿re­lerinde iki hortum kullanēldēĵēnda bisiklet/motor ve motorlu ara­lar ayērt 

edilerek karēĸēk trafik ĸartlarēnda ­alēĸabilir bºylece s¿rat ve yºn tayini yapēlabilmektedir. 
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ķekil 1: El ile ara­ sayēmē ve Trafik ºl­¿m hortumu ile ara­ sayēmē [10,11] 

 

 Ara­ sayēm yºntemlerinden bir diĵeri ise yola sensºr yerleĸtirme yºntemiyle yapēlan 

sayēmlardēr. Bu sensºrler yol y¿zeyinden kesilerek oluĸturulan bir oluk i­ine yerleĸtirilirler. 

Sensºrlerle mekanik enerjinin elektrik enerjisine dºn¿ĸt¿r¿lmesi sayesinde veriler 

toplanmaktadēr. Sensºrlerde oluĸan mekanik deformasyonlar, i­inde bulunan elektrotlarda 

voltaj deĵiĸimine neden olmaktadēr. Deĵiĸim sonucu elde edilen sinyallerin genliĵi ve 

frekansē oluĸan deformasyonun derecesiyle orantēlēdēr. Sensºrlerde meydana gelen voltaj 

deĵiĸimi kullanēlarak ara­ sayēmē, sēnēflandērma, aracēn hareket halindeki aĵērlēĵē ve hēzē ile 

ilgili bilgiler elde edilebilmektedir. Pratik yºntemlerden biri de taĸēnabilir trafik analizºr¿ 

yºntemidir. Bu yºntemin uygulamasē kolay olmakla birlikte direk yol y¿zeyine yapēĸtērēlēp 

tekrar sºk¿lebilir. Ķ­erisinde bulunan bluetooth cihazē sayesinde ara­larēn t¿r¿n¿ ve hēzēnē 

tespit edip verileri aktarmayē saĵlamaktadēr. 
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ķekil 2: Sensºr yºntemiyle ara­ sayēmē ve Trafik analizºr¿ ile ara­ sayēmē [12,13] 

 

Kullanēlan sayēm yºntemleri i­erisinden en ­ok kullanēlan sistem olan ara­ sayēm 

kameralarēdēr. Bu sistem aracēn sayēlacaĵē yolu gºrecek ĸekilde 6 ila 8 metre y¿ksekliĵinde 

bir yere yerleĸtirilir. Bulunduĵu bºlgeden ge­en ara­ sayēsēnē tespit edip verilerin kavĸak 

sinyalizyon sistemine aktarēlmasēnē saĵlar. Ayrēca bu kameralar ara­larēn t¿r¿ne gºre de 

sayēm iĸlemini ger­ekleĸtirip belirli bir sēnēflandērma yapabildiĵi i­in daha detaylē ve doĵru 

sonu­lar verebilmektedir. 

 

 

ķekil 3: Ara­ sayēm kameralarē ile ara­ sayēmē [14] 
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3. Bulgular ve Tartēĸma   

Ara­ sayēm iĸlemi i­in kullanēlmakta olan yºntemlerin t¿r¿ne gºre maliyet, doĵruluk payē 

veya harcanan s¿reler deĵiĸebilmektedir. Bu y¿zden kullanēm alanlarē da deĵiĸiklik 

gºsterebilmektedir. En klasik yºntem olarak bahsettiĵimiz el ile sayēm yºnteminde; sayēmē 

yapan kiĸiler a­ēsēndan yorucu olup ge­en ara­ sayēsēnēn tespiti kiĸinin dikkatine baĵlē olduĵu 

i­in hata oranē y¿ksektir. Bu sebeple g¿n¿m¿zde kullanēmē giderek azalmaktadēr. Trafik 

ºl­¿m hortumu ile ara­ sayēmēnda ise genellikle kºpr¿ ve yaya trafiĵine kapalē alanlarda 

tercih edilir. Kavĸaklarēn bir­oĵunda yaya ge­iĸi olmasē ve bu hortumlar ¿zerine temas etmesi 

durumunda doĵru sonu­ veremeyebilir. Bu y¿zden kavĸaklarda kullanēm i­in tercih edilen bir 

yºntem deĵildir. Sensºr yºntemi ile ara­ sayēmēnda ise diĵer yºntemlerin ­oĵuna gºre 

maliyeti y¿ksek olabilmektedir. Ayrēca yaĵēĸ ve kar gibi durumlarda mekanik yapēsēnēn zarar 

gºrmesi durumunda hatalē sonu­lar verebilmektedir. Trafik analizºr¿n¿ inceleyecek olursak 

kullanēm alanēnēn kēsētlē olmasē tercih edilme ihtimalini azaltmaktadēr. Yolun k¿­¿k bir 

kesimine uygulanmasē ºzellikle ĸerit ihlallerinin sēk­a yaĸandēĵē ¦lkemizde olumsuz bir 

durum oluĸturmaktadēr. ¢¿nk¿ bu analizºrler yol boyunca deĵil sadece ĸeritlerin i­erisinde 

k¿­¿k bir alana yerleĸtirilmiĸtir. Ayrēca kolay sºk¿l¿r olmasē ve ara­lardan dolayē 

deformasyona uĵrama ihtimaline karĸēn ¦lkemizde ­ok fazla tercih edilmemektedir. 

Ara­ sayēm kameralarēnēn kullanēlmasē ise g¿n¿m¿zde en ­ok tercih edilen yºntemdir. En ­ok 

tercih edilmesinde; kullanēm alanēnēn geniĸ olmasē ve daha doĵru sonu­lar vermesi etkin rol 

oynamaktadēr. Ara­ sayēm kameralarē kullanēlarak; 

¶ Kavĸaklarda ve kavĸaklar arasēndaki yol kesimlerinde trafik daha akēcē hale getirilir. 

¶ Ara­larēn kavĸaklarda bekleme s¿releri, dolayēsēyla trafikte ge­irdikleri vakit en aza 

indirilir. 

¶ Zehirli gaz salēnēmē ve g¿r¿lt¿ kirliliĵi azaltēlarak ­evre kirliliĵinin ºnlenmesine katkē 

saĵlanēr. 

¶ Yakēt t¿ketimi azaltēlarak ¿lke ekonomisine katkē saĵlanēr. 
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¶ Sistemin ¿rettiĵi g¿venli s¿reler ile kērmēzē ēĸēk ihlallerinde ve trafik kazalarēnda azalma 

saĵlanēr. 

 

4. Sonu­lar 

¢alēĸmada incelenen yºntemler i­erisinde ara­ sayēm kameralarē sayēm iĸlemi en uygun 

yºntem olduĵu gºr¿lmektedir. Saĵladēĵē avantajlar sebebiyle kavĸaklarda kullanēlmasē trafik 

sēkēĸēklēĵē ve trafik kazalarēnē azaltmaya sebep olmaktadēr. Yoldaki trafik akēĸēndan ve hava 

ĸartlarēndan etkilenmemesi sayesinde uzun ºm¿rl¿ olarak ­alēĸabilmektedir. Gece gºr¿ĸ¿n¿n 

de iyi olmasē hata oranē da olduk­a d¿ĸ¿rmektedir. ¥zellikle kavĸaklarēn merkezine 

yerleĸtirilerek t¿m yollarēn kontrol¿ saĵlanabilmesi ve bu sayede de kavĸaĵēn dinamik olarak 

akēĸēnē saĵlamakta ve trafik yoĵunluĵunu azaltmaktadēr. Fakat bir kavĸakta bu sistemin 

kullanēlēp ona yakēn baĸka bir kavĸakta kullanēlmamasē olumsuz sonu­lara sebep olabilir. 

¢¿nk¿ bir kavĸakta trafik akēĸēnē hēzlandērēp ona yakēn bir kavĸakta hēzlandērēlmazsa trafik 

sēkēĸēklēĵē tam anlamēyla giderilmemiĸ olur. Bu y¿zden dinamik kavĸaklarēn birlikte belirli bir 

sistem i­erisinde ­alēĸmasē daha iyi sonu­lar verebilmektedir. BÕ ÄÏøÒÕÌÔÕÄÁ İÌËÅ ÔÒÁÆÉË 

politik ÁÌÁÒąÎÄÁ ÁËąÌÌą ËÁÖĥÁËÌÁÒąÎ ĘÎ ÐÌÁÎÄÁ ÔÕÔÕÌÍÁÓą ÇÅÒÅËÍÅËÔÅÄÉÒȢ  
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¥zet 

G¿n¿m¿zde artan trafiĵin, g¿venli bir ĸekilde devamēnēn saĵlanmasē i­in trafik kontrol 

sistemlerinden yararlanēlmaktadēr. Bu sistemler, trafiĵin akēĸē ve kontrol¿n¿n yanē sēra, acil 

durum, hēz limiti bilgileri, hava durumu vb. hakkēnda ger­ek zamanlē olarak bilgi 

vermektedir.  Akēllē ulaĸēm sistemlerinde g¿venli ve hēzlē veri iletimi, optik haberleĸme ile 

m¿mk¿n olabilmektedir. Optik haberleĸmede iletim ortamē, optik fiberlerdir. Hammaddesinin 

doĵada bol miktarda bulunmasē, bant geniĸliĵinin b¿y¿k olmasēna baĵlē olarak veri iletim 

kapasitesinin fazla olmasē, kayēplarēnēn azlēĵē, elektromanyetik giriĸime karĸē y¿ksek 

baĵēĸēklēĵē, az yer kaplamasē ve var olan sistemlerle uyumlu ­alēĸabilmesi gibi nedenlerle 

optik fiberler kendisine alternatif olan iletiĸim ortamlarēna gºre daha fazla tercih edilmektedir. 

¥zellikle trafik kazalarē her yēl ºnemli sayēda can ve mal kaybēna ve ciddi yaralanmalara 

neden olmakta; karayollarēnda tēkanēklēĵa da sebep olmaktadēr. Tek bir kaza trafiĵin 

gecikmesine neden olabileceĵinden eĸit derecede yēkēcē ikincil olaylara neden olabilmektedir. 

Bu durumda, bir kaza ne kadar hēzlē algēlanēr, doĵrulanēr ve ­ºz¿me kavuĸturulursa, sonu­ta o 

kadar az etki ortaya ­ēkar. Bu ama­la trafik kameralarē ve diĵer teknolojiler yaygēn olarak 

kullanēlmaktadēr. ¦lkemizde artan trafiĵe ve buna baĵlē olarak ortaya ­ēkan ulaĸēm 

zorluklarēna raylē sistemler ile hēzlē bir ĸekilde ­ºz¿m ¿retilmeye ­alēĸēlmēĸtēr. ¥zellikle 

Ķstanbul ilimizdeki Marmaray ve metrolarda g¿nl¿k 1,5 milyonun ¿zerinde insanēn seyahat 

ettiĵi dikkate alēnērsa, mega kentimizin ulaĸēmda ana omurgasēnē Marmaray ve metro gibi 
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raylē ulaĸēm ara­larēnēn oluĸturduĵu a­ēk­a gºr¿lmektedir. Bu taĸēma sistemlerinin g¿venli ve 

verimli bir ĸekilde iĸlevlerini yerine getirebilmesi i­in b¿y¿k boyutlu kontrol verilerinin 

kayēpsēz ve hēzlē bir ĸekilde trafik kontrol merkezlerine iletilmesi gerekmektedir ve bunun i­in 

fiber optik haberleĸmesinden yararlanēlmaktadēr. Sonu­ olarak bu ­alēĸmada, fiber optik 

haberleĸmenin akēllē ulaĸēm sistemlerinde uygulama alanlarē ¿zerinde durulmuĸ; ¿lkemizdeki 

uygulama ºrnekleri sunulmaya ­alēĸēlmēĸtēr.  

 

Anahtar Kelimeler: Akēllē ulaĸēm sistemleri, fiber optik haberleĸme, trafik akēĸ kontrol¿ 
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Fiber Optic Communications in Intelligent Transportation Systems 

Abstract 

Today, traffic control systems are being used to ensure the continuation of increasing traffic in 

a safe manner. In addition to traffic flow and control, these systems provide emergency, speed 

limit information, weather, and so on, in real time. Secure and fast data transmission in 

intelligent transport systems is possible with optical communication. The transmission 

medium for optical communication is optical fibers. Optical fibers are more preferred than 

alternative communication media because of the abundance of raw material in the nature, due 

to the large data transmission capacity, low loss, low immunity to electromagnetic 

interference, small space occupation and compatibility with existing systems. Especially 

traffic accidents cause significant loss of life and property and serious injuries every year; It 

also causes blockage on roads. A single accident can cause disruptive secondary events to 

occur at the same rate as it can cause traffic to be delayed. In this case, the more quickly an 

accident is perceived, verified and resolved, the less likely it will be. Traffic cameras and 

other technologies are widely used for this purpose. It has been tried to solve the 

transportation problems that are caused by the increasing traffic in our country by means of 

railway systems. Especially considering that 1.5 million people are traveling daily in 

Marmaray and the subway of Istanbul, it is obvious that the main spine of our mega city is 

composed of Marmaray and metro lines. In order for these transport systems to function 

safely and efficiently, large-scale control data must be transmitted to the traffic control centers 

in a lossless and fast manner, and fiber optic communication is used for this. As a result, in 

this study, application areas of fiber optic communications in intelligent transportation 

systems are emphasized; examples of applications in our country have been tried to be 

presented. 

 

Keywords: Intelligent transportation systems, fiber optic communication, traffic flow control 
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1. Giriĸ 

G¿n¿m¿zde artan trafiĵin, g¿venli bir ĸekilde devamēnēn saĵlanmasē i­in akēllē ulaĸēm 

hizmetlerinden yararlanēlmaktadēr. Akēllē Ulaĸēm sistemlerinde g¿venilirliĵi ve hēzlē olmasē 

nedeniyle tercih edilen raylē ulaĸēm sistemleri hēzla yaygēnlaĸmaktadēr. Raylē sistemlerdeki 

her ge­en g¿n artan trafiĵin, aksamadan devamēnēn saĵlanmasē i­in trafik kontrol 

sistemlerinden yararlanēlēr. Bu sistemler, trafiĵin akēĸē ve kontrol¿, acil durum, hēz limiti 

bilgileri ve hava durumu hakkēnda ger­ek zamanlē olarak bilgi verir [1]. 

¦lkemizde artan trafiĵe ve buna baĵlē olarak ortaya ­ēkan ulaĸēm zorluklarēna raylē sistemler 

ile hēzlē bir ĸekilde ­ºz¿m ¿retilmeye ­alēĸēlmēĸtēr. ¥zellikle Ķstanbul kentimizde 31 milyona 

ulaĸan g¿nl¿k yolculuk sayēsēnēn yaklaĸēk %55ôini ara­ yolculuklarē (toplu ulaĸēm (%28), 

servis (%7) ve ºzel otomobil (%20)) oluĸturmaktadēr [2]. Bu ilimizdeki Marmaray ve 

metrolarda g¿nl¿k 1,5 milyonun ¿zerinde insanēn seyahat ettiĵi dikkate alēnērsa, mega 

kentimizin ulaĸēmda ana omurgasēnē Marmaray ve metrolarēn oluĸturduĵu a­ēk­a 

gºr¿lmektedir. Bu taĸēma sistemlerinin g¿venli ve verimli bir ĸekilde iĸlevlerini yerine 

getirebilmesi i­in b¿y¿k boyutlu kontrol verilerinin kayēpsēz ve hēzlē bir ĸekilde trafik kontrol 

merkezlerine iletilmesi gerekmektedir ve bunun i­in fiber optik haberleĸmesinden 

yararlanēlmaktadēr.  

Bu ­alēĸmada ºncelikle fiber optik haberleĸme sisteminin iletim hattē olarak kullandēĵē optik 

fiberin yapēsē ve ºzellikleri ile bu haberleĸme sisteminin avantajlarē hakkēnda bilgi 

aktarēlmaya ­alēĸēlmēĸ ve raylē sistemlerde kullanēlan fiber optik haberleĸme sistemlerine 

ºrnekler verilmiĸtir. 

1.1. Bir Ķletim Hattē Olarak Optik Fiber  

Snell kērēlma ve yansēma kanunlarē fiber optik teorisinin temelini oluĸturur. ķekil 1ôde de 

gºr¿leceĵi ¿zere, ­ekirdeĵin kērēlma indisi, n1ôin yansētēcē katmanēn kērēlma indisi,n2ôden 

b¿y¿k olmasē ēĸēĵēn tam yansēma ile ­ekirdek i­erisinde ilerlemesi i­in ilk ĸarttēr. Ķkinci ĸart 

olarak, tam yansēmanēn ger­ekleĸmesi i­in gelen ēĸēnēn a­ēsē ɓ, kritik a­ē ɗôdan b¿y¿k 
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olmalēdēr. Bunlarēn yanē sēra, optik fiberin ēĸēĵē kabul edeceĵi veya yayabildiĵi a­ēlarē 

karakterize eden boyutsuz bir sayēyē ifade eden sayēsal a­ēklēk ifadesi de ēĸēĵēn optik fiberde 

ilerlemesi a­ēsēndan ºnemlidir [3]. 

 

ķekil 1. Optik fiberin yapēsē 

 

¢ok modlu basamak indisli optik fiberlerde farklē modlar fiber ­ēkēĸēna farklē zamanlarda 

ulaĸērlar. Bu sebeple, kēsa mesafelerde daha ­ok kullanēĸlēdērlar. ¢ok modlu deyimi, ēĸēĵēn 

fiber i­inde takip edebileceĵi ­ok yok olduĵunu tanēmlar. ¢ekirdek ­apē ve sayēsal a­ēklēk 

deĵerleri b¿y¿k olduĵundan ekonomik olarak avantajlēdēr. ¢ok modlu derece indisli optik 

fiberlerde ēĸēk darbelerinin dispersiyonu b¿y¿k ºl­¿de ºnlendiĵinden, ēĸēk herhangi bir 

kuvvetlendirme iĸlemine gerek duymadan 20 kmôden daha uzun mesafelere gºnderilebilir. 

Iĸēk darbesi, her biri biraz farklē dalga boyu ile yayēlan ēĸēnlardēr. ¢ok modlu optik fiberlerin 

­ekirdek ve yansētēcē ­aplarē 50/125 mikron, 62.5/125 mikron deĵerlerindedir. 

Tek modlu optik fiberlerde ­ekirdek ve yansētēcē ­aplarē 9/125 mikron olup, herhangi bir 

kuvvetlendirme iĸlemine gerek duymadan 1310nm dalga boyundaki ēĸēk darbesi 80km, 

1550nm dalga boyundaki ēĸēk darbesi 120km uzaklēktaki mesafeye iletilebilir. Dispersiyon 

sºz konusu deĵildir. 
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1.2. Fiber Optik Haberleĸme Sistemi ve ¦st¿nl¿kleri 

Fiber optik haberleĸme sisteminde de temel haberleĸme sisteminde yer alan ¿­ yapēya 

rastlanēlmaktadēr; alēcē sistem, verici sistem ve iletim ortamē. Bu haberleĸme sisteminin 

diĵerlerinden farkē iletim ortamē veya kanalē olarak ēĸēk dalgasēnēn kēlavuzu niteliĵinde olan 

fiber optik kablonun kullanēlmasēdēr.  Fiber optik sistemlerin verimli olarak ­alēĸtērēldēklarē 

dalga boylarē 850nm, 1310nm, 1550nm, 1660nm'dir. Bu sebeple, verici olarak kullanēlan ēĸēk 

kaynaklarēnēn bu dalga boylarēnda olanlarē tercih edilir. Bu sistemde, alēcē olarak spektral 

duyarlēlēĵē vericinin dalga boylarēnda en etkili algēlama yapmaya olanak saĵlayan foto diyot 

t¿rleri tercih edilir. InGaAs malzemeden yapēlan foto diyotlar 1.6Õm dalga boyundaki optik 

dalgayē algēlayabilmektedir. Tek foton ­ēĵ foto diyotlar uzun mesafe fiber optik haberleĸme 

sistemlerinde en yaygēn kullanēlan yarē iletken elektronik elemandēr. Kazancē 105 ile 106 

arasēnda deĵiĸmektedir. 

Fiber optik kablonun kullanēmēnēn saĵlayacaĵē avantajlarē aĸaĵēdaki gibi belirtebiliriz [3]: 

¶ Camdan veya plastikten ¿retilirler. 

¶ Elektrik akēmēna karĸē yalētkandērlar. 

¶ Optik dalga iletim esnasēnda kablo dēĸēna sēzamaz. Dēĸ ortamdan da izole edici 

yalētkan ceketleri sayesinde fiber i­ine ēĸēk karēĸamaz. 

¶ Elektromanyetik etkilerden zarar gºrmezler. 

¶ Optik kuplaj verici ile alēcē arasēndaki ortak toprak hattēna olan ihtiyacē ortadan 

kaldērērlar. Bºylelikle metal kablolu iletiĸim sistemlerinde muhtemel kēsa devreler 

fiber optik haberleĸme sisteminde sºz konusu deĵildir. 

¶ Dēĸarēya enerji yaymadēklarēndan, bir derece gizlilik ve g¿venlik saĵlarlar. 

¶ Camdan yapēlan fiber optik kablolar y¿ksek sēcaklēklara bozulmadan dayanabilirler 

(å800ÁC). 

¶ Kimyasal maddeler ve sudan oluĸan paslanma gibi bozulma etkilerine karĸē metal 

kablolara gºre daha dayanēklēdērlar. Ancak cam fiber i­ine bu maddeler girmemelidir. 

¶ Ķletiĸimde veri hēzē laboratuvar koĸullarēnda birka­ Pbit/sn seviyelerine ulaĸmēĸtēr1.  

                                                 

1 NEC /ƻǊƴƛƴƎ ŦƛǊƳŀǎƤ нлмн ȅƤƭƤƴŘŀ мΣлрtōƛǘκǎ ǾŜǊƛ ƘƤȊƤ ƛƭŜ рлƪƳ ƳŜǎŀŦŜȅŜ ǾŜǊƛ ǘǊŀƴǎŦŜǊƛ ǎŀƐƭŀŘƤƐƤƴƤ ōŜƭƛǊǘƳƛǒǘƛǊΦ 
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ķekil 2. Fiber optik haberleĸme sisteminin bileĸenleri 

 

1.3. Raylē Sistemlerde Yer Alan Donanēmlar 

Raylē sistemler bir­ok sistemin bir araya gelmesi ile senkronize olarak ­alēĸan sistemlerdir.  

Bu sistemler analog ve sayēsal olarak bir­ok verinin transferi sºz konusudur. Raylē 

sistemlerde yer alan donanēmlar genellikle ĸunlardēr: 

¶ TETRA (Terrestrial Trunked Radio) alt sistemi, 

¶ GSM-R alt sistemi, 

¶ Telefon alt sistemi, 

¶ Yangēn algēlama alt sistemi, 

¶ Eriĸim kontrol¿ ve yerel alan aĵē, 

¶ Yolcu bilgilendirme ekranlarē, 

¶ Kapalē devre televizyonlarē, 

¶ Uzaktan anahtarlama, 

¶ ¥zel aĵ anahtarlama. 

T¿m bu alt sistemlerin koordinasyonu veya kontrol¿ i­in gerekli veri k¿meleri Operasyon 

Kontrol Merkezlerine fiber optik kablolar ¿zerinden g¿venli ve hēzlē bir ĸekilde 

iletilebilmektedir. Fiber optik kablolar birden fazla yedekli olarak devrede olup, herhangi bir 

iletim sorunu yaĸanmasē durumunda sērasēyla devreye girerek aksaklēk yaĸanmasēna engel 

olurlar. 

Raylē sistemlerde ayrēca, 

¶ Sēcaklēk,  

¶ Hava basēncē,  

¶ Ķklimlendirme,  
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¶ Kapē sensºr¿,  

¶ Normal ve acil durum aydēnlatma sistemleri,  

¶ Acil durum anahtarē,  

¶ Rota bilgileri kontrol sistemi 

gibi alt sistemleri izleyebilen, geliĸtirilebilir bir merkezi izleme ve kontrol sisteminin, gerek 

sayēsal, gerekse analog iĸaretlerin fiber optik haberleĸme sistemleri ¿zerinden iletilerek 

kumanda edildiĵi gºr¿lm¿ĸt¿r [1]. 

Raylē sistemlerde verilerin doĵru ve g¿venilir bir ĸekilde iletimi i­in Ķletim ķebekesi Alt 

Sistemi (Transmission Network System, TNS) kullanēlēr. TNS aĸaĵēdaki iki mantēksal 

baĵēmsēz bºl¿mden oluĸur: 

¶ Tam kapasite MPLS d¿ĵ¿mleri ve Ethernet anahtarlama donanēmlarēna dayalē bir 

MPLS Aĵē. 

¶ Sinyalizasyon Sistemleri ve SCADA gibi kritik hizmetlerin kullanēlabilirliĵi ve 

yedekliliĵi a­ēsēndan gereksinimleri karĸēlamak i­in uygulanan Y¿ksek 

Kullanēlabilirlik Hizmetleri. 

TNS, kurulum yerine ve aĵdaki d¿ĵ¿m konumuna baĵlē olarak farklē yapēlandērma ve 

kompozisyon iletim d¿ĵ¿mlerinden oluĸan Telekom¿nikasyon Sisteminin eriĸim, toplama ve 

nakil katmanlarēnē kapsar. 

TNS mimarisi, optik fiber arēzasē durumunda fiziksel yol fazlalēĵē saĵlamak i­in fiber optik ile 

baĵlanan iletim d¿ĵ¿mlerinden ve makaralardan oluĸur. MPLS teknolojisine dayalē bir aĵ, 

donanēm arēzasē, d¿ĵ¿m ­ºkmesi veya optik fiber kesilmesi durumunda trafiĵi yeniden 

yºnlendirmekte, kesintisiz trafik kontrol¿ saĵlanmaktadēr. 
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ķekil 3. MPLS aĵ yapēsē 

 

1.4. Fiber Optik Haberleĸme Sisteminin AUS Alanēnda ¥rnek Uygulamalarē 

1.4.1. RF Sinyallerin Fiber Optik ¦zerinden Ķletilmesi 

Fiber optik haberleĸme sistemleri veri haberleĸmesi, telefon aĵlarē, kablolu televizyon 

sistemleri, tēp ve askeri uygulamalarēn yanēnda ulaĸēmda da kullanēlan raylē ulaĸēmēn can 

damarē olan sinyalizasyonda da ºnemli bir yeri vardēr. Ethernet ¿zerinden kontrol edilen 

sistemde, optik fiberlerle Gigabitôler mertebesinde veri aktarēmē saĵlanēr. Raylē sistemlerin 

kontrol¿ ve otomasyonunda, kullanēlan alt sistemlerin desteklenmesi i­in izleme ve kontrol 

sistemleri ºnemli olduĵu kadar bu verinin doĵru ve hēzlē bir ĸekilde iletimi de ºnemlidir.  

Sistemin gelecek zamanlardaki gereksinimlerinin karĸēlanmasēnda, ­ºz¿m¿n, ileride de 

geliĸtirilmesi ve diĵer alt bºl¿mlere de uygulanarak sistemin d¿zenli ­alēĸmasēnē saĵlamasē 

gerekir.  

Taylandôda y¿ksek hēzlē trenlerde ger­ek zamanlē trafik kontrol¿ i­in kablosuz haberleĸme 

teknolojileri ile birlikte radyo dalgalarēnēn fiber optik kablo ile gºnderilmesi teknolojisini 

kullandēklarē gºr¿lmektedir. 25-36 sn zaman aralēĵēnda 1.6Gbps veri hēzēndan daha b¿y¿k 

hēzlarda veri transferi ger­ekleĸtirdikleri belirtilmiĸtir. ķekil 4ôte bu uygulamanēn 



 

 

192 

 

 

 

ger­ekleĸtirilmesinde kurulan altyapē ve ara­-i­i birimlerinin bileĸenleri verilerek birbirleri ile 

baĵlantēsē ve haberleĸmesi gºsterilmiĸtir [4]. 2004 yēlēnda yayēnlanmēĸ bu ­alēĸmada, 

elektronik ¿cret tahsilatē sistemlerinde kullanēlan h¿cresel (GSM) ve kablosuz yerel alan aĵē 

haberleĸme sistemlerinin fiber optik altyapēsē ile iĸbirlikli ­alēĸmasē ele alēnmēĸtēr. 500m 

uzunluklu optik fiber kablo ve 1550nm dalga boyunda ēĸēk yayan LASER diyot kullanēlmēĸtēr. 

 

ķekil 4. RF sinyallerinin fiber optik iletiĸim ile transferi (PHS: Personel Handyphone System mobil 

iletiĸim aĵē, spektrum:1,88-1,93GHz, ETC: Electronic Toll Collection, Elektronik ¦cret Tahsilatē) 

1.4.2. Fiber Optik Sensºrler 

Ge­iĸ kontrol¿ i­in sinyalizasyonun olduĵu kavĸaklarda trafik yoĵunluĵu, ara­ hēzlarē, yol 

hava durumu gibi temel bilgilerin ºl­¿lmesini saĵlayan fiber optik sensºrler kullanēlarak, 

g¿venlik kameralarēndan elde edilen gºr¿nt¿lerle birlikte Trafik Kontrol merkezlerine 

gºnderilmesi yine fiber optik kablolar ¿zerinden ger­ekleĸtirilmektedir. Trafik kontrol 

merkezlerinde gºr¿nt¿ iĸleme algoritmalarē ile birlikte aĸaĵēdaki sistemlerden alēnan gºr¿nt¿ 

ve video sinyalleri sayesinde g¿venlik ºnlemleri alēnmaktadēr [5]: 

¶ Dºnme yasaĵē kameralarē, 

¶ Bilet giĸesi kontrol sistemleri, 

¶ Kērmēzē ēĸēk ihlali tespiti, 
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¶ Y¿ksek hēz tespit sistemleri, 

¶ ¢alēntē ara­ takibi, 

¶ Otomatik plaka tanēma ve okuma. 

 

1.4.3. DSRC Tabanlē Kamu Akēllē Ulaĸēm Sistemi i­in Optik Ara-Baĵlantē Aĵē Planlama 

2016 yēlēnda Alman bilim insanlarē tarafēndan yapēlan bir ­alēĸmada kamu AUS 

uygulamalarēnda kullanēlmak ¿zere DSRC teknolojisini kullanan toplu taĸēma ara­larēnēn 

altyapē birimi ile haberleĸmesi ve hizmet sunucusu ile altyapē biriminin arasēnda fiber optik aĵ 

kurulumu irdelenmiĸtir [6]. M¿nihôte 7km2 alan i­erisinde 500m mesafelere yol kenarē altyapē 

birimleri kurulumu yapēlmēĸtēr. DSRC teknolojisi ile donanēmlē toplu taĸēma ara­larēnēn 

(otob¿s, tramvay ve metro) yol kenarē birimleri ile haberleĸtirilerek hizmet sunucusuna 

verilerin iki yºnl¿ transferi optik fiberler ile saĵlanmaktadēr. Ger­ekleĸtirilen bu ­alēĸma 

temsilen ķekil 5ôte gºsterilmiĸtir. 

 

ķekil 5. DSRC tabanlē kamu AUS i­in optik ara baĵlantē aĵē 
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2. Sonu­lar ve Tartēĸma 

Bu ­alēĸmada, optik fiber kablo kullanan haberleĸme sisteminin temel bileĸenleri ¿zerinde 

durulmuĸ, bu haberleĸme sisteminin kullanēm avantajlarē gºz ºn¿nde bulundurularak AUS 

uygulamalarēndaki yeri d¿nyadaki ºrnek ­alēĸmalarla birlikte irdelenmiĸtir. ¥zellikle toplu 

taĸēma, acil yardēm ve g¿venlik birimi ara­larēnēn DSRC teknolojisi ile donanēmlē hale 

getirilmesi ile birlikte yol-kenarē altyapē birimlerinin haberleĸme teknolojilerinin 

kurulumunun saĵlanmasē sayesinde bu ara­larēn merkez trafik kontrol birimleri ile 

haberleĸmelerinin ger­ekleĸtirilebildiĵi gºr¿lm¿ĸt¿r. Kablosuz haberleĸme teknolojileri ile 

donanēmlē hale getirilen t¿m ara­larēn AUS sistemlerine entegrasyonu ­ok daha hēzlē 

olabilmektedir. B¿y¿k ĸehirlerde haberleĸme teknolojisini kullanan cihazlarēn ara­ i­inde yer 

almasē bile belirli trafik verilerinin akēĸēnē saĵlayabilmektedir; ara­ i­erisinde yer alan akēllē 

telefonun bluetooth teknolojisinin aktif olmasē sayesinde trafik yoĵunluĵunu ºl­en bluetooth 

sensºrler tarafēndan algēlanmasē ile trafik yoĵunluĵunun haritalanmasē, gibi. Sonu­ olarak, 

haberleĸme teknolojilerinin AUS uygulamalarēnēn hedeflerine ulaĸmada ­ok ºnemli yeri 

olduĵu ­aĵēmēz teknolojik geliĸmeleri dikkate alēndēĵēnda a­ēk­a gºr¿lmektedir. Bu 

haberleĸme teknolojilerinin kurulumu sayesinde trafik kontrol merkezleri tarafēndan uzak 

mesafelerde bile ara­ ï yaya ï altyapē birimleri ile iletiĸim halinde olabilmesi, trafik 

kontrol¿n¿n saĵlanabilmesi, trafik verilerinin akēĸēnēn saĵlanabilmesi y¿ksek hēz ve 

g¿venlikte veri transferini saĵlayan fiber optik haberleĸme sistemi ile m¿mk¿n 

olabilmektedir. 
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¥zet 

Trafik kazalarē T¿rkiyeôde en ºnemli sorunlar arasēnda yer almakla birlikte her yēl ­ok sayēda 

maddi hasarlē veya can kayēplarē ile neticelenen kazalar yaĸanmaktadēr. Trafik kazalarēnēn ve 

sebep olduĵu maddi manevi kayēplarēn ºnlenebilmesi, kazalarēn ve kazalara neden olan 

etmenlerin detaylē bir ĸekilde analiz edilmesi ve gerekli tedbirlerin alēnmasē ile m¿mk¿nd¿r. 

Kazalarēn oluĸmasēna etki eden faktºrler incelendiĵinde gºr¿ĸ kēsētē ile alakalē yol kusurlarē da 

sebepler arasēnda olduĵu da gºr¿lmektedir. Bu a­ēdan incelendiĵinde sis etkisiyle oluĸan 

gºr¿ĸ kēsētēnēn giderilmesi ve bunun gerekli entegrasyonu ile pratikleĸtirilmesi 

d¿ĸ¿n¿lmektedir. Bu ­alēĸmada sis olayēna genel bir ­ºz¿m ¿retmek adēna sisli bºlgelerde 

hem trafik akēĸēnē artērmak hem de yol g¿venliĵini arttērēp kazalarē en aza indirgemek i­in 

karayollarēna kurulacak olan sisli bºlge aydēnlatma sisteminin (SBAS) tasarēmē ve akēllē 

ulaĸēm sistemlerine entegrasyonunun saĵlanmasē araĸtērēlmaktadēr. 

 

Anahtar Kelimeler: Yol Sis Aydēnlatmasē, Trafik G¿venliĵi, Akēllē Ulaĸēm Sistemleri 
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Automatic Fog Lighting in the Location of Intensive Fog Weather 

Abstract  

Traffic accidents every year, the most important problems in Turkey are experiencing a large 

number of accidents resulting in material damage or traffic injuries. Prevention of traffic 

accidents and traffic injuries are possible by detailed analysis of the causes of accidents and 

by taking necessary precautions. When the factors affecting the occurrence of accidents are 

examined, it is also seen that there is a relation between sight restriction and related road 

defects. From this point of view, it is considered to eliminate the visibility problem caused by 

the fog effect and to implement it with the necessary integration. This issue poses risk to 

traffic in foggy regions, as long-beam headlamps adversely affect the drivers involved. In this 

study, in order to provide a general solution to the fog event, the foggy region lighting system 

(FRLS) design and integration into intelligent transportation systems are investigated in order 

to increase the traffic speed and increase the road safety and minimize the accidents in the 

foggy regions. 

 

Keywords: Highway Fog Lighting, Traffic Safety, Intelligent Transportation System. 
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1. Giriĸ 

Genel olarak trafik kazalarēna sebep olan faktºrler arasēnda insan, taĸēt, yol ve ­evre 

sayēlabilir. Ķnsan faktºr¿ temel unsur olup s¿r¿c¿, yolcu ve yaya hatalarē olarak ¿­ baĸlēkta 

toplanabilir. ¥ncelikle trafik kazalarēn azaltēlabilmesi i­in bilin­lendirme ve eĵitim gerekli ve 

etken faktºrlerdir. Taĸēt kusurlarēndan kaynaklanan kazalar ise baĸlēca mekanik arēzalar 

sebebiyledir. Bu t¿r kazalarla karĸēlaĸmamak i­in ara­ muayeneleri konusunda hassas 

olunmalē ve olabildiĵince daha iyi teknik donanēmlarla ve profesyonelce yapēlmalēdēr. Yol 

kusurlarē veya yetersiz yol g¿venliĵi durumu, geometrik standartlarēn yetersiz-yanlēĸ olmasē 

ve hatalē kavĸak d¿zenlemesine gidilmesi olarak iki grupta toplanabilir. Yol kusurlarēnēn bir 

kēsmē ise geometrik ĸartlara uyumsuz iklim etkileridir. Trafik g¿venliĵini arttērma ve trafik 

kazalarēnda yaralanmalē kazalara sebebiyet veren faktºrler bir­ok araĸtērmacēnēn yogun olarak 

¿zerinde ­alēĸtēĵē bir konudur [1-6]. ¦lkemizde artan n¿fus, ehliyet sayēsē ile trafige ­ēkan 

ara­ sayēsēndaki artēĸ geliĸen ekonomiyle birlikte y¿ksek oranlardadēr. Bu durumun etkisiyle 

ne yazēk ki trafēk kazalarēnda meydana gelen artēĸ oranē da y¿kselmekte bunun neticesi ise 

ulaĸēm g¿venliĵinin ne kadar yetersiz olduĵu anlaĸēlmaktadēr. Tutulan kaza istatistikleri polis 

yada jandarma olarak emniyet g¿­lerinin el koyduĵu ve istatistik birimlerine rapor olarak 

sunduklarē vakalardēr. ¥l¿ ve yaralē olmayan ve netice itibarē ile rapor edilmeyen kazalar da 

hesaba katēlēnca kazalarēn ger­ek boyutu ortaya ­ēkmaktadēr. ¢eĸitli gruplara ayrēlabilecek 

kaza sebepleri ise teker teker incelenmeli ve teknolojinin de imkanlarē dikkate alēnarak ­ºz¿m 

ºnerileri ¿retilmelidir. ¦lkemizin b¿y¿k bir bºl¿m¿nde sahil kesimi ve daĵlēk alanlar baĸta 

olmak ¿zere ºzellikle sonbahar mevsiminde hava sēcaklēĵēnēn da etkisi ile yoĵunluklu olarak 

sabah ve akĸamēn ilk saatlerinde sis oluĸmaktadēr. Sis oluĸan bºlgelerde karayollarēnda gºr¿ĸ 

mesafesi 1000 m ile 10 m arasēnda deĵiĸmektedir. Karayolundaki gºr¿ĸ mesafesinin d¿ĸmesi, 

ºzellikle trafiĵin yoĵun olduĵu sabah ve akĸam saatlerinde trafiĵin yavaĸlamasēna ve 

genellikle takip mesafesinin ayarlanamamasēndan dolayē zincirleme trafik kazalarēna yol 

a­maktadēr. Bu ­alēĸmada sis etkisiyle oluĸabilecek maddi hasarlē veya yaralanmalē trafik 

kazalarēnē engelleyici en aza indirici sisli bºlge aydēnlatma sistemleri araĸtērēlmaktadēr. 
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2. Materyal ve Metot 

Trafik kazalarēnēn insan- ara­- ­evre ¿­geni i­ersinde incelerken bu faktºrlerin birbirleri ile de 

iliĸki i­ersinde olduklarēnē unutmamak gerekir [7]. ¥rneĵin, tasarēmē uygun yapēlmēĸ ve imal 

edilmiĸ bir yolda gºr¿ĸ¿ kēsētlamayacak hava ĸartlarē altēnda kuru zeminde ara­ kullanan bir 

kiĸinin kaza yapma olasēlēĵē d¿ĸ¿kken, aynē kiĸinin bozuk bir yolda veya sis etkisiyle gºr¿ĸ¿n 

kēsētlandēĵē bir yol kesiminde kaza yapma riski artmaktadēr. T¿m bu parametreler birlikte ele 

alēnmalē ve ­ºz¿m ona gºre ¿retilmelidir. Gºr¿ĸ kēsētē ile trafik g¿venliĵinin azaldēĵē sis 

olayēna karĸē karayollarēnda uyarē levhalarē haricinde bir ºnlem bulunmamaktadēr. Sis ile 

m¿cadele genel olarak ara­larda bulunan sis lambasē ve benzeri donanēmlar ile 

saĵlanmaktadēr. Ancak trafikte sise karĸē donanēmē olmayan ara­lar da bulunmaktadēr. Ayrēca 

ara­larda bulunan sis lambalarē sisi delme ve gºr¿ĸ mesafesini artērma konusunda %100 etki 

de saĵlayamamaktadēr. Gerek sis lambasē bulunmayan ara­larda, gerekse bulunan ara­larda; 

s¿r¿c¿ler gºr¿ĸ mesafesini artērmak i­in sisli bºlgelerde ­oĵu zaman uzun huzmeli far 

kullanmaktadēr. Uzun huzmeli farlar, karĸēdan gelen ara­larē olumsuz etkilediĵinden dolayē bu 

hususta sisli bºlgelerdeki trafikte ayrē bir risk oluĸturmaktadēr.  ķekil 1ôde SBAS tasarēmē 

detaylarē gºr¿lmektedir. 

 

ķekil 1: SBAS Tasarēmēn ķematik Gºsterimi 
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Kurulacak sistem ile gºr¿ĸ¿n azaldēĵē sisli hava koĸullarēnda yol y¿zeyinin, trafik iĸaretlerinin 

ve diĵer ara­larēn s¿r¿c¿ tarafēndan daha iyi gºr¿lmesinin saĵlanmasē planlanmaktadēr. Gerek 

sis farlarē gerekse kēsa veya uzun huzmeli farlar sisteki yoĵunlaĸma nedeni ile parlak 

yansēmalar oluĸturduĵundan verimli bir aydēnlatma saĵlayamamakta ve yansēmadan dolayē 

diĵer s¿r¿c¿ler de olumsuz yºnde etkilenmektedir. Bu y¿zden SBASônin tasarēmēnda sis 

lambalarēnēn yol y¿zeyine konumlandērēlarak yolun ve trafikteki diĵer ara­larēn daha iyi 

aydēnlatēlmasē planlanmaktadēr. Aydēnlatma rengi se­ilirken ēĸēĵēn en az kērēldēĵē ve aynē 

zamanda aydēnlatma saĵladēĵē sarē renk se­ilmektedir. Aydēnlatma sistemi armat¿rlerinin 6 m 

uzaklēĵē aydēnlatabilecek g¿­te olmasē ve aydēnlatmanēn s¿rekliliĵinin saĵlanmasē adēna 12 m 

de bir konumlandērēlarak tasarēmē yapēlmaktadēr. Armat¿r enerjisi, tasarruf amacēyla g¿neĸ 

enerji panellerinden saĵlanmaktadēr. SBAS akēllē ulaĸēm sistemleri ile entegre edilip 

merkezden kontrol edilerek aydēnlatma yapabilmekte veya sensºr kurularak sisi algēlayēp 

otomatik aydēnlatma yapabilmektedir.  

 

3. Sonu­lar  

Trafik kazalarē tamamen ortadan kaldērēlamaz ancak minimum seviyeye indirmek i­in gerekli 

tedbirler alēnarak teknolojinin verdiĵi imkanlar ¿zerinde yoĵunlaĸēlabilir. ¥ncelikle trafik 

konusunda kamu bilincini ve duyarlēlēĵēnē artērmak i­in trafik eĵitimine erken yaĸlarda 

baĸlanmasē gerekmekle birlikte mevcut yollarēn ilave tedbirlerle rehabilitasyonu da can ve mal 

kayēplarēna neden olan trafik kazalarē i­in elzem ºnemdedir. Kazalarēn oluĸumunda etkin 

sebeplerden olan yol ï ­evre ï iklim etkisiyle oluĸacak g¿venlik kusurlarēnē ortadan 

kaldērmak i­in yol geometrik standartlarēnēn se­iminde ­evre ve iklim etkileri de dikkate 

alēnarak ­alēĸmalara yºn verilmelidir. Ancak mevcut yol aĵēnda iyileĸtirmeler hem ­abuk 

sonu­ verecek hem de maliyeti d¿ĸ¿k nitelikte ­alēĸmalardēr. Yapēlan bu ­alēĸmada SBAS ile 

sis farē olan veya olmayan ara­lar i­in g¿venlik tedbiri arttērēlmēĸ olmakta ve bºylelikle trafik 

akēĸē da g¿venli olarak s¿rebilmektedir. SBAS, akēllē ulaĸēm sistemlerine entegre edilip 
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merkezden yºnetilerek veya sis sensºr¿ ile otomatik olarak ­alēĸtērēlarak daha etkili bir sistem 

haline getirilmektedir.  
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Akēllē Ulaĸēm Sistemleri ve B¿y¿k Veri 

Ufuk ¢ELĶK1 
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¥zet 

Akēllē Ulaĸēm Sistemlerinin (AUS) d¿nyada ve ¿lkemizde karĸēlaĸtēĵē problemlerden biriside 

doĵru veri kontrol¿d¿r. Hēzla geliĸen teknolojinin beraberinde getirdiĵi veri kontrol¿ kavramē 

i­inde kiĸisel verilerin gizliliĵi, veri g¿venliĵi, veri eriĸim hēzē, verinin depolanmasē gibi farklē 

konular bulunmaktadēr. Genel bir bakēĸ a­ēsē ile t¿m bu kavramlar B¿y¿k Veri denilen yeni 

bir teknolojiyi iĸaret etmektedir. B¿y¿k veri sayesinde depolama, eriĸim ve analiz iĸlemleri 

etkin yºntemlerle y¿r¿t¿lebilir. B¿y¿k veri teknolojisinden baĸka alternatifi olmayan AUS, 

¿lkemiz i­in de karĸē konulamaz bir geliĸimdir. Ancak bu geliĸimde doĵru bir planlama ve 

altyapē oluĸumu sayesinde gelecek dºnemlerde geri dºn¿ĸ¿ olmayan problemlerin ºn¿ne 

ge­ilebilir. Bu baĵlamda ise doĵru ve g¿venilir bilginin hēzlē bir ĸekilde elde edilmesi 

elzemdir. 

 

Anahtar Kelimeler: Akēllē Ulaĸēm Sistemleri, B¿y¿k Veri, G¿venlik 
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Intelligent Transportation Systems and Big Data 

Abstract  

One of the problems that Intelligent Transportation Systems (ITS) faces in the world and in 

our country is the right data control. In the concept of data control brought by the rapidly 

developing technology, there are different issues such as confidentiality of personal data, data 

security, speed of data access, storage of data. From a general point of view, all these 

concepts point to a new technology called Big Data. Storage, access and analysis operations 

can be carried out with efficient methods by using big data technology. ITS, which is no other 

alternative than big data technology is an irresistible development for our country as well. 

However, due to proper planning and infrastructure formation in this development, problems 

that cannot be recovered in future periods can be prevented. In this context, it is essential to 

obtain accurate and reliable information quickly.  

 

Keywords: Intelligent Transportation Systems, Big Data, Security 
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1. Giriĸ 

Ķĸlenmemiĸ ham bilgiye veri denir. Bilgi kavramē ise "knowledge" ve "information" 

kelimelerinin karĸēlēĵē olarak ele alēnērsa statik ve dinamik varlēklar olarak ifade edilir. Statik 

bilgi yani "knowledge" kavramē belli bir ortamda iĸlem gºr¿rse dinamik bir kavram 

"information" haline gelir. G¿n¿m¿zde teknolojinin hēzlē geliĸimi ile durmaksēzēn b¿y¿k bir 

veri akēĸē olmaktadēr. Bu baĵlamda karĸēmēza ­ēkan B¿y¿k Veri kavramē, iliĸkisel 

veritabanlarēnēn sakladēĵē yapēsal veriden ziyade sistem loglarē, kullanēm istatistikleri, farklē 

alanlardaki sensºr algēlayēcē kayētlarē (ºrneĵin iklim veya trafik sinyalizasyon verileri) gibi 

yēĵēn veriden oluĸur. B¿y¿k veri kavramē geniĸ hacimli verileri tarif eder. Yapēsal veya 

yapēsal olmayan bu veri ilk bakēĸta deĵersiz bir bilgi ­ºpl¿ĵ¿ gibi algēlansa da zamanla ºnemi 

ortaya ­ēkmēĸ ve artēk g¿n¿m¿z¿n yegane sistemlerin biri haline gelmiĸtir. 

B¿y¿k veri, veri depolama, veri analizi ve veri yºnetimi ĸeklindeki 3 ºnemli problemi 

­ºzm¿ĸt¿r [1]. Son iki yēlda her g¿n d¿nyadaki yaklaĸēk %90 veriye karĸēlēk gelen 2.5 

kentilyon bayt bilgi ¿retilmektedir [2]. Hadoop b¿y¿k veri analiz sisteminin doĵuĸu ile 

birlikte inanēlmaz b¿y¿kl¿kteki verilerin iĸlenmesi m¿mk¿n olmuĸtur [3]. Bu sistemler 

sayesinde bir­ok farklē alanda bug¿ne kadar bilenen veritabanlarē ve yazēlēm ara­larē ile 

yapēlamayan verilerin saklanmasē, analizi ve yºnetimi m¿mk¿n hale geldi.  

 

ķekil 1: Nijerja Lagos ĸehri i­in AUS ­ok modlu mimarisi 
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B¿y¿k veri sistemlerine ihtiya­ duyan AUS i­in gerekli olan verilerin geniĸ bir alan ¿zerinde 

farklē disiplinlerden toplanmasē zorunludur [4]. Nijerya Lagos ĸehri i­in hazērlanan bir projede 

AUS mimarisi ķekil 1 ile gºsterilen diyagramda AUS i­inde yer alan t¿m ºgelerin yapēsal 

veritabanē sistemlerine ek olarak b¿y¿k veri sistemlerine de gereksinimi vardēr [5].  

Ulaĸtērma Denizcilik ve Haberleĸme Bakanlēĵē tarafēndan yayēnlanan bir tezde T¿rkiye i­in 

hazērlanan bir AUS mimarisi ķekil 2 ile gºsterilmiĸtir [6]. Bu mimaride ele alēnan katmanlarēn 

temel d¿zeyde olduĵu gºr¿lmektedir. 

 

ķekil 2: T¿rkiye i­in bir AUS mimarisi 

AUS ¿zerinde bilgi toplamak amacēyla yapēlacak iĸlemlerde elbette veri g¿venliĵi ve kiĸisel 

verilerin gizliliĵi ºnem arz etmektedir. Ancak bu sistemler ­ok derin bir yaklaĸēmlar 

kullanarak ºzl¿k bilgilerini toplamaz, sadece AUS ile ilintili olan kiĸisel verileri 

toplamaktadēr. ¥rneĵin bir otob¿ste ka­ yolcu var, hangi duraklarda ne kadar insan bekliyor, 

en ­ok tercih edilen seyahat g¿zergahlarē vb. gibi kavramlar ele alēnmaktadēr. Daha ºtesinde 

bir bilgi elde etmeye ­alēĸmak AUS mekanizmasēnēn amacē dēĸēndadēr. Burada konuya b¿y¿k 

veri a­ēsēndan bakēlērsa toplanan veriler daha ­ok bir s¿re­ analizi niteliĵindedir. Yapēsal bir 

durum ortaya koymak yerine genel olarak insanlarēn yaklaĸēmlarē ve eĵilimlerini tespit ederek 

daha uygun bir ulaĸēm saĵlanmasē hedeflenmektedir. 
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2. B¿y¿k Veri Nedir? 

B¿y¿k veri Ķngilizce karĸēlēklarē olarak 4V denilen (Volume, Velocity, Variety ve Value) 

kavramlarē ile a­ēklanabilir [7]. Bunlar; 

Volume (Hacim): Verinin miktarē. B¿y¿k veri d¿ĸ¿k yoĵunluklu ancak geniĸ hacimli verilerin 

iĸlenmesine ihtiya­ duyar. Yapēsal olmayan Hadoop verileri, bilinmeyen deĵerler taĸēyan 

ºrneĵin Twitter beslemeleri, bir web sayfasēnda yada mobil uygulamada yapēlan tēklamalar, 

trafik bilgilerinden alēnan radar ºl­¿mleri gibi farklē ortamlar toplanmaktadēr. Buradaki b¿y¿k 

veri iĸlemi bu t¿r Hadoop verilerini deĵerli bilgilere dºn¿ĸt¿rmektir. Bu ise PetaBytelar 

b¿y¿kl¿ĵ¿nde verinin iĸlenmesini mecbur kēlar. 

Velocity (Hēz): Verinin alēndēĵē sēradaki veya akēĸēndaki hēz oranē. Benzeri gºr¿lmemiĸ bir 

hēzda akan verinin zamanēnda ele alēnmasē gerekir. Y¿ksek hēzlē veri diske yazēlmak yerine 

doĵrudan hafēzaya aktarēlēr. Bu durumda nesnelerin internetinde saĵlēk ve g¿venlik gibi 

bir­ok uygulama ger­ek zamanlē olarak deĵerlendirme yapmak zorundadēr. Ayrēca internet 

ortamēnē yoĵun kullanan elektronik ticaret gibi uygulamalarda m¿ĸteriyi yakalamak adēna 

ger­ek zamanlē iĸlem yapmayē hedefler. S¿rece bakēldēĵēnda, mobil uygulama deneyimleri 

geniĸ kullanēcē kitlelerinden kaynaklē artan bir aĵ trafiĵine sahiptir ve acil yanēt beklentisi 

bulunur. 

Variety (¢eĸitlilik): Yeni yapēlandērēlmamēĸ veri t¿rleri. Metin, ses ve video gibi 

yapēlandērēlmamēĸ veya yarē yapēlandērēlmēĸ veri t¿rleri, hem anlam hem de destekleyici meta 

veriler elde etmek i­in ek iĸleme tabi tutmayē gerektirir. Bir kez anlaĸēlan yapēlandērēlmamēĸ 

veriler, ºzetleme, soy, denetimlenebilirlik ve gizlilik gibi yapēsal verilerle aynē 

gereksinimlerin ­oĵuna sahiptir. Bilinen bir kaynaktan gelen veriler ºnceden haber 

verilmeksizin deĵiĸtiĵinde daha da karmaĸēktēr. Sēk veya ger­ek zamanlē ĸema deĵiĸiklikleri, 

iĸlem ve analitik ortamlar i­in ­ok b¿y¿k bir y¿k oluĸturmaktadēr. 

Value (Deĵer): Veri ºz¿nde deĵere sahiptir - ancak keĸfedilmelidir. Veriden deĵer elde etmek 

i­in bir t¿ketici tercihi ya da duyarlēlēĵē keĸfetmekten, konuma gºre ilgili bir teklifte 

bulunmaktan ya da baĸarēsēz olmak ¿zere bir par­a ekipman tespit etmek i­in niceliksel ve 

soruĸturma teknikleri mevcuttur. Teknolojik geliĸme, veri saklama ve hesaplama maliyetinin 
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katlanarak azalmasē ve bºylece daha ºnce yalnēzca ºrneklemle karĸēlaĸtērēldēĵēnda t¿m veri 

setinde istatistiksel analizin yapēldēĵē bol miktarda veri saĵlamasēdēr. Teknolojik geliĸme, ­ok 

daha doĵru ve hassas kararlar verir. Bununla birlikte, deĵer bulma, akēllē ve anlayēĸlē 

analistler, iĸ d¿nyasē kullanēcēlarē ve yºneticileri i­eren yeni keĸif s¿re­leri gerektirir. Ger­ek 

b¿y¿k veri meydan okumasē, doĵru sorularē sormayē, kalēplarē tanēmayē, bilin­li varsayēmlar 

yapmayē ve davranēĸ tahmin etmeyi ºĵrenen bir insandēr. 

Bunlara ek olarak deĵiĸkenlik ve karmaĸēklēk (variability, complexity) gibi iki kavramdan da 

bahsetmek gerekir [8].  

Variability; yani deĵiĸkenlik, artan hēzlara ve veri ­eĸitliliĵine ek olarak, veri akēĸēnēn 

periyodik zirvelerde hayli tutarsēz olmasē durumudur. ¥rneĵin sosyal medyada eĵilim 

gºsteren yeni bir konu var mē gibi bir durum bir­ok deĵiĸkenliĵi ortaya ­ēkaracaktēr. Anlēk 

olaylardan tetiklenen yoĵun veri k¿melerini yºnetmek zordur, ºzellikle yapēlandērēlmamēĸ 

verileri yºnetmek ­ok daha zordur. 

Complexity; yani karmaĸēklēk farklē kaynaklardan gelen verilerin sisteme baĵlanarak 

eĸleĸtirilmesi, temizlenmesi ve dºn¿ĸt¿r¿lmesi durumundaki zorluktur. Eĵer ­oklu veriler, 

iliĸkiler ve hiyerarĸiler doĵru bir ĸekilde baĵlanēp senkronize edilmezse veriler hēzla 

kontrols¿z kalabilir. 

B¿y¿k veri ºzellikle AUS i­in vazge­ilmez bir teknolojidir [9]. Ancak AUS tarafēndan b¿y¿k 

veri kullanēlmasē i­in iyi bir altyapēnēn oluĸturulmasē gereklidir. ¦lkemizde hazērlanan bir 

AUS mimarisi ķekil 3 ile gºsterilmiĸtir [4].  
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ķekil 3: T¿rkiye AUS alt sistem bileĸenleri 

Bu altyapē sayesinde b¿y¿k veri; trafik sayēm sistemleri, ulaĸēm yollarē altyapē durumlarē, 

ge­iĸ ¿cret bilgileri, mobese kayētlarē, otob¿s seferleri, taksi, ambulans veya itfaiye ­aĵrēlarē, 

meteoroloji deĵerleri, kaza verileri ile filo veya ara­ takip sistemleri gibi farklē kanallardan 

akēĸē saĵlanan bilgilerden elde edilir. Bu akēĸēn saĵlanmasē farklē kanallarēn ortak bir bilgi 

platformunda buluĸmasē ve kollektif olarak ­alēĸmasē ile ger­ekleĸir. G¿n¿m¿zde belediyeler, 

emniyet teĸkilatē, saĵlēk kuruluĸlarē, meteoroloji vb. bir­ok kurum kendi veritabanlarēnē 

oluĸturmuĸ ve d¿zenli olarak veri toplamaktadēr. Meteoroloji gibi bazē kurumlar ise d¿zenli 

olarak bunlarē paylaĸmaktadēr. 

Hali hazērda kullandēĵēmēz Google Haritalar, navigasyon cihazlarē, mobil uygulamalar gibi 

teknolojiler insanlarēn daha kēsa s¿rede sorunsuz bir yolculuk yapabilmesi i­in en doĵru kararē 
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vermesinde yardēmcē olmaktadēr. Ancak en son nihai kararē vermemektedir. Gelecekte kendi 

kendini kullanabilen ara­larēn aynē zamanda en kēsa s¿rede en konforlu yolculuĵu da 

planlayabilmesi gereklidir. 

Farklē kanallardan toplanan b¿y¿k verinin ortak bir platformda eriĸilebilir, analiz edilebilir ve 

baĸka kurumlarca deĵerlendirilebilir olmasē b¿y¿k veriden elde edilen bilgilerle optimum 

faydayē saĵlayabilecektir. ¥rneĵin sabah kahvaltēsēnē yapan bir kiĸinin cep telefonuna gelen 

bir mesaj, iĸ yerine giderken takip edeceĵi yolu deĵiĸtirmesini ve onu en rahat yoldan 

hedefine ulaĸmasēnē saĵlayacaktēr. Bunun olabilmesi i­in elde edilen trafik bilgilerinin yanē 

sēra bunlarē deĵerlendirerek en anlamlē veriyi ­ēkartacak sistemlerde gereklidir. Bu sistemler 

ise veri madenciliĵi sayesinde olacaktēr.  

 

3. Sonu­ ve Tartēĸma 

AUS ile b¿y¿k veri kavramlarēnēn entegrasyonundan elde edilecek sonu­ insan karar 

mekanizmasēnē en aza indirerek hatalarēn ºnlenmesi dolayēsēyla daha hēzlē ve g¿venli bir 

ulaĸēm olmalēdēr.  

ķekil 1 ile gºsterilen ­ok mimaride d¿zenli ve sistematik olarak alēnan verilerin haricinde 

kiĸisel bilgilerinde toplanmasē m¿mk¿nd¿r. ¥rneĵin bir yol boyunca seyahat eden insanlarēn 

o yolculuk hakkēnda gºr¿ĸ, ºneri, deneyim ve puanlama gibi bilgileri de sisteme dahil edilirse 

karar verme mekanizmalarē daha insancēl bir ĸekilde olacaktēr. 

AUS ile birlikte akēllē yollar ve akēllē ĸehirlerin de planlamasē gereklidir [10]. Bu kavramlar 

birbirinde ayrē olarak d¿ĸ¿n¿lemez. Akēllē yollar kavramē ara­larē, s¿r¿c¿leri ve yolcularē 

takip ederek onlarēn kontrol¿n¿ saĵlarken sistemin iyi ĸehir planlamasēndan ayrē olmasē 

d¿ĸ¿n¿lmez. N¿fusu hēzla ĸehirlerin beraberinde getirdiĵi bir diĵer sorunda ulaĸēm ara­larēnēn 

sayēsēndaki artēĸ ve yeterli park yerinin bulunmamasēdēr. AUS ile sadece yolculuk planē deĵil 

park etme durumlarē da kontrol edilebilir.  

Geliĸmiĸ bir AUS mimarisinde t¿m kuruluĸlarēn kollektif bir ĸekilde ­alēĸmasē zaruridir. 

Bunun i­in ise farklē kanallardan toplanan verilerin insan gºzlemiyle incelenerek bir karara 

varēlmasē optimum ­ºz¿m getirmemektedir. Daha ileri d¿zeyde veri analizleri yapēlmasē 
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gereklidir. Bu gereksinim veriyi ­ºz¿mleyebilecek geliĸmiĸ bilgisayar sistemlerinin 

kurulmasē, bu alanda yetkin personelin yetiĸtirilmesi ve idamesi ile m¿mk¿nd¿r. Bunun i­in 

ise teknoloji altyapēsēna, konusunda uzman personeli ve bu alanda eĵitim verecek 

akademisyenlere ihtiya­ olacaktēr. AUS alanēnda kamu, ¿niversite ve ºzel sektºr iĸbirliĵi 

saĵlanmalēdēr [11]. Bu anlamda ¿lkemizde kēsa s¿reli deĵil de uzun vadede planlamalar 

yapēlarak hēzla artan n¿fusla beraber yerleĸim ve yol ihtiya­larēnē uygun bir ĸehircilik modeli 

ile AUS ¿zerinden entegre bir planlama ile ger­ekleĸtirilmesi ileride daha rahat bir ulaĸēm 

imkanē saĵlayacaktēr. 
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¥zet 

T¿rkiyeôde yolcu ve y¿k taĸēmacēlēĵēnda ulaĸtērma t¿rleri arasēnda en yoĵun olarak kullanēlan 

t¿r karayoludur. Bunun yanēnda artan n¿fus ve buna baĵlē olarak otomobil sahipliĵi isteĵi 

trafikteki taĸēt sayēsēnē her yēl artērmaktadēr. Bu artēĸ beraberinde bir­ok problemi 

getirmektedir. Bu problemlerin baĸēnda hi­ ĸ¿phesiz trafik kazalarē gelmektedir. Trafik 

kazalarēnēn oluĸumunda insan, ara­, yol ve ­evre faktºrleri etkili olmaktadēr. Ancak 

istatistiklere gºre bu kazalarēn nedenleri arasēnda ilk sērayē insan faktºr¿ almaktadēr. ¢¿nk¿ 

insan faktºr¿ s¿r¿c¿, yolcu ve yaya bileĸenlerini i­ermektedir. Trafik kazalarē maddi 

hasarlara, ge­ici veya kalēcē sakatlanmalara ve daha kºt¿s¿ ºl¿mlere sebep olmaktadēr. Bu 

sebeplerden dolayē karayolu ulaĸēmēnda trafik kazalarē d¿nyadaki b¿t¿n ¿lkeler bakēmēndan 

en ºnemli sorun haline gelmektedir. T¿rkiye Ķstatistik Kurumuônun (T¦ĶK) verilerine gºre 

T¿rkiyeôde hemen hemen her yēl kaza sayēsē, kazalara karēĸan ara­ sayēsē, kazalarda meydana 

gelen yaralanma ve ºl¿mler artmaktadēr. T¿rkiyeônin kēsa, orta ve uzun vadeli programlarēnda 

her zaman trafik kazalarēnē ºnleme politikasē benimsenmiĸtir. Kaza sayēsē, kazalara karēĸan 

ara­ sayēsē, kazalarda meydana gelen yaralanma ve ºl¿mler tek bir faktºre baĵlē olmadēĵēndan 

ºnlenmesi zor olmaktadēr. Bununla ilgili ­alēĸmalar literat¿rde ­ok­a mevcut olup, ilk ve acil 

yardēm ile ilgili ­alēĸmalar trafik kazasē sonrasē ºl¿m oranlarēnē azaltmada ºnem 
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kazanmaktadēr. Ancak eĵitim, altyapē ve denetleme faaliyetlerindeki verimli ­alēĸmalar 

kazalarēn azalmasēnē, d¿zenli denetim ise ara­larēn kazaya karēĸma oranēnda d¿ĸ¿ĸ 

saĵlamaktadēr. Kaza esnasēnda ve kaza sonrasēndaki ºl¿m oranēnē azaltmak i­in ise ilk ve acil 

yardēm hizmetlerinin s¿ratli ve kaliteli olmasē gerekmektedir. Trafik kazasē meydana 

geldiĵinde ara­larda kullanēlacak bir Otomatik Arama Sistemi ilk ve acil yardēmēn zamanēnda 

devreye girmesini saĵlayabilmektedir. Bu ­alēĸma da T¿rkiyeôde kaza sonrasēnda ilk ve acil 

yardēmēn gecikmesinden dolayē meydana gelen ºl¿mlerin Otomatik Arama Sistemi 

yardēmēyla azaltēlmasē ama­lanmakta ve bununla ilgili ºnerilere yer verilmektedir. 

 

Anahtar Kelimeler: Ķlk ve acil yardēm, otomatik arama sistemi, ºl¿m oranē, trafik kazasē 
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Decrease of Death Rates with the Help of the Automatic Call System after 

Traffic Accidents 

Abstract  

On passenger and freight transport among types of transportation is highway used to be most 

density kind in Turkey. In addition, the growing population and the demand for ownership of 

automobiles increase the number of vehicles in traffic every year. This increasing brings 

along with many problems. Most important of these problems are undoubtedly traffic 

accidents. Human, vehicle, road and environmental factors are influential in the formation of 

traffic accidents. According to statistics, however, the first order among the causes of these 

accidents is the human factor. Because human factor includes driver, passenger and pedestrian 

components. Traffic accidents cause material damage, temporary or permanent injuries and 

worse deaths. Because of these reasons, traffic accidents in road transport become the most 

important problem in terms of all the countries in the world. According to data of Turkish 

Statistical Institute (TSI), in Turkey, the number of accidents, the number of vehicles involved 

in accidents, injuries and deaths that occur in accidents are increasing. On short, medium, and 

long-term schedules of Turkey take up seriously traffic accident prevention policy every time. 

The number of accidents, the number of vehicles involved in an accident, injuries and deaths 

occurring in an accident are difficult to prevent because they are not dependent on a single 

factor. Studies related to this are widely available in the literature and studies on first and 

emergency aid gain importance in reducing death rates after traffic accidents. Efficient work 

in education, infrastructure and inspection activities, however; decreasing the number of 

accidents, while regular inspections decreasing the proportion of vehicles involved in the 

accident. In order to reduce the death rate during and after the accident, first and emergency 

aid services must be fast and high quality. An automatic call system to be used on vehicles 

when traffic accidents occur that can provide the first and emergency aid to be activated on 

time. In this study due to the delay in first and emergency aid after the accident in Turkey, it is 
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intended to reduce deaths occurring through automatic search system and is given to 

proposals associated with it. 

 

Keywords: Automatic call system, death rate, first and emergency aid, traffic accidents 
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1. Giriĸ 

¦lkemizde ulaĸēm t¿rleri arasēnda y¿k ve yolcu taĸēmacēlēĵēnda aĵērlēklē olarak karayolu 

ulaĸēmē kullanēlmaktadēr.  Bu nedenle trafik yoĵunluĵun fazla olduĵu karayollarēnda trafik 

kazalarē ­ok­a meydana gelmektedir. D¿nyada ve ¿lkemizde trafik kazalarē i­in ºnlem 

politikalarē uygulanēyor olmasēna raĵmen trafik kazalarēnda ciddi bir azalma 

gºr¿lmemektedir. ¦lkemizde trafik kazalarēnda olay yerinde ºlen kiĸi sayēsē ile kazadan 

sonraki 30 g¿nl¿k s¿re i­inde ºlen kiĸi sayēsē birbirine ­ok yakēndēr. Bundan dolayē kaza 

sonrasē ilk yardēm m¿dahalesinin ­ok ºnemli olduĵu anlaĸēlmaktēr. Ķlk yardēm numaralarēnēn 

tek bir merkezden yºnetildiĵi 112 Acil ¢aĵrē Merkezi (A¢M) projeleri ger­ekleĸmesi acil ilk 

yardēm uygulanmasē i­in ­ok ºnemlidir. Bu merkezler yardēmē ile kaza gibi olumsuz 

durumlara daha hēzlē ve doĵru yºnlendirmeler ile m¿dahale edilecektir. 112 A¢M ile entegre 

­alēĸan diĵer bir uygulama olan Otomatik Arama Sistemi (OAS) aracēlēĵēyla kaza olay yerinin 

coĵrafi koordinatlarē merkeze gºnderilerek olay yerine en uygun ilk yardēm ekibi 

yºnlendirilecektir. Bu sistem sadece kaza yapan ara­ i­in deĵil aynē zamanda kaza yapan 

baĸka ara­lara yardēm kapsamēnda manuel olarak da konum bilgisi iletilebilecektir. Bºylece 

kaza sonrasē ºl¿m oranlarēnda ºnemli derecede bir azalma yaĸanmasē beklenmektedir. 

 

Trafik kazalarē ile ilgili literat¿rde bir­ok ­alēĸma vardēr. Bu ­alēĸmalardan bazēlarē hakkēnda 

aĸaĵēda kēsaca bahsedilmektedir.  

 

Yapēlan bu ­alēĸmada bazē yēllara ait trafik kazasē, yaralē ve ºl¿ kiĸi sayēlarē verilmiĸtir. Bu 

verilerin artan n¿fus ve otomobil sayēlarēna gºre yorumlanmasē yapēlmēĸtēr. Trafik g¿venliĵi 

ve hēz sēnērlamalarē, hēzēn s¿r¿ĸ g¿venliĵine etkisi, s¿r¿c¿lerin hēz nedenleri ve hēz yapmayē 

azaltēcē ºnlemleri ve taĸētlarda akēllē hēz kontrol sistemlerinin kullanēlmasē gibi trafik 

kazalarēnēn azalmasēnē ve g¿venlik sistemleri bu ­alēĸmada iĸlenmiĸtir [1]. Maddi hasarlē ve 

ºl¿ml¿-yaralanmalē kazalara alkol denetimi, emniyet kemeri denetimi, emniyet kemeri cezasē 

ve aĸērē hēz cezalarē uygulandēĵēnda trafik kaza sayēlarēnda nasēl deĵiĸiklik gºsterdiĵi bu 

­alēĸmada sunulmuĸtur. Emniyet kemeri cezasē etkinliĵi uygulandēĵēnda devrilmeli kazalarēn 
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%7 oranēnda azalma gºr¿ld¿ĵ¿ sonucu verilmektedir [2]. Kazalara ait veriler incelenerek altē 

yēl i­erisinde Niĵde ilinde meydana gelen trafik kazalarēndan bir deĵerlendirme 

oluĸturulmuĸtur. En fazla kaza 2007 yēlēnda g¿nd¿z vaktinde ger­ekleĸtirilmiĸtir. Cuma, 

cumartesi ve pazar g¿nleri trafik kazlarēnēn en yoĵun olduĵu g¿nlerdir. Bu gibi sonu­lar elde 

edilmiĸtir ve kaza yoĵunluĵu belirlenen g¿n, saatlerde alēnacak ºnlem ve tedbirler ile trafik 

kazalarēnē sayēsē azaltēlabileceĵi sonucuna varēlmēĸtēr [3]. Devlet karayollarēnda yaĸanan trafik 

kazlarēnēn hangi bºlgelerde yoĵun olarak yaĸandēĵēnē coĵrafi analizler yardēmē ile bu 

­alēĸmada belirlenmiĸtir. T¿rkiye genelinde yirmi bºlgede kazalarēn yoĵun olduĵunu ve bu 

alanlarēn genel olarak bºl¿nmemiĸ yol olduĵu, yol geometrik ºzelliklerinin yetersiz olduĵu, 

kavĸak aralēklarēnēn doĵru olmadēĵē gºzlenmiĸtir. Bu problemler giderildiĵinde bu alanlardaki 

kazalarēn giderilebileceĵi vurgulanmēĸtēr [4]. ¢alēĸma alanē olarak Karayollarē Genel 

M¿d¿rl¿ĵ¿ne baĵlē olan yedi adet aks belirlenmiĸtir. Biplot analizi uygulanan ­alēĸmada 

kazalara neden olan parametrelerin en etkili olanlarē saptanmēĸtēr. Analiz sonucunda trafik 

kazalarēna neden olan en ºnemli altē parametre bulunup kaza sayēnda azalmaya gidilecek 

ºnerilere yer verilmiĸtir [5]. T¿rkiyeôde 1998, 2004, 2010 ve 2013 yēllarēnda ger­ekleĸen 

trafik kazalarēnēn logit model kullanarak analizi bu ­alēĸmada ger­ekleĸtirilmiĸtir. Model i­in 

bir­ok deĵiĸken kullanēlēp bunlarēn yēllara gºre kazaya etki oranlarē incelenmiĸtir. ¢alēĸma 

sonucunda ilkokul eĵitimli ve 65 yaĸēndan daha yaĸlē olanlar trafik kazasēnda ºlme riski fazla 

olanlardēr. En d¿ĸ¿k riskli s¿r¿c¿ profili lise veya ¿niversite mezunu kadēnlar olduĵu 

gºr¿lmektedir [6]. Bir akēllē ulaĸēm sistemleri par­asē olan ortalama hēz tespit sisteminin 

uygulandēĵē ¿lkeler ve uygulama sonucunda elde edilen veriler genel anlamēyla 

yorumlanmēĸtēr. Bu sistem sayesinde s¿r¿c¿lerin davranēĸlarēnēn deĵiĸtiĵini ve karayolu 

i­erisinde uymasē gereken hēz vb. kurallarēna uyduĵu gºzlemlenmiĸtir. Sonu­ olarak sadece 

trafik kazalarēnēn azalmasēna katkēda bulunmayēp ayrēca yakēt t¿ketimi ve ara­ emisyon 

deĵerlerinde bir azalmaya yol a­mēĸtēr [7]. T¿rkiye Ķstatistik Kurumunun 2011 yēlēna ait trafik 

kaza istatistikleri ile Log lineer modeller oluĸturularak kaza verileri gºzlemlenmiĸtir. Emniyet 

kemeri, yollarēn kaplama durumu, trafik lambasē, yaya kaldērēmē ve aydēnlatma ile kontenjans 

tablolarē oluĸturulmuĸtur. Bu tablolar neticesinde analiz sonu­larē deĵerlendirilip, kazaya olan 
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etkileri bu ­alēĸmada verilmiĸtir [8]. Yapēlan bu ­alēĸmada trafik kaza bilgi sisteminin yapēsal 

ve iĸleyiĸ olarak a­ēklamalarē yapēlmēĸ olup gerekli kurumlar ile entegre olmasē durumunda 

trafik kazalarē ile ilgili bir­ok problemin ortadan giderileceĵinden bahsedilmiĸtir. Kaza 

yoĵunluĵu fazla olan bºlgeler bu sistem sayesinde belirlenip gerekli ºnlemler alēndēĵēnda 

yaralanmalē ve ºl¿ml¿ kaza sayēsēnēn azaltēlacaĵē d¿ĸ¿n¿lmektedir [9]. Coĵrafi Bilgi 

Sisteminden (CBS) yararlanēlarak Kahramanmaraĸ ilinin kara nokta tespiti yapēlmēĸtēr. Bu 

­alēĸmada aynē yerde ¿­ten fazla trafik kazasē meydana geliyorsa o bºlge kara nokta ilan 

edilmiĸtir. CBS sayesine kara noktalarēn belirlenmesi ile trafik kazalarēnēn azaltēlmasē, trafik 

akēĸēnēn hēzlanmasē gibi durumlarēn ger­ekleĸmesi ama­lanmēĸtēr [10]. 

 

Yapēlan bu ­alēĸma, literat¿rde var olan diĵer ­alēĸmalardan farklē olarak trafik kazalarē 

sonrasē yaĸanan bazē problemleri deĵerlendirmiĸtir. Bu problemler kaza sonrasē olay yerine 

gelmesi gereken acil ilk yardēm ekiplerinin koordinasyon ve konum belirleme sorunudur. Bu 

durumda 112 A¢Mônin kurulmasē ve b¿t¿n illerimizde faaliyete ge­mesi ile birlikte acil ilk 

yardēm ekiplerinin koordinasyon problemi ­ºz¿me kavuĸacaktēr. Bu merkezler ile uyum 

i­inde ­alēĸacak ara­ i­i entegreli OAS ile de kaza olay yeri konum problemi ortadan 

kaldērēlacaktēr. Sonu­ olarak trafik kazalarē sonrasē koordinasyon sorunu ve konum 

bilgilerinin ge­ belirlenmesi y¿z¿nden binlerce insanēn sakat kalmasēnēn ve/veya ºlmesinin 

ºn¿ne ge­ilecektir. 

 

2. Materyal Metot 

T¿rkiyeôde yolcu ve y¿k taĸēmacēlēĵē deĵerleri orantēsēz bir ĸekilde paylaĸēlmaktēr. 1950 yēlēna 

kadar uygulanan politikalar ile yolcu ve y¿k taĸēmacēlēĵēnda demiryolu ulaĸēmē ºn plandaydē. 

Daha sonraki dºnemlerde demiryolu ara­-gere­leri, altyapē yetersizliĵi, uygulanan yanlēĸ 

ulaĸēm politikalarē ile demiryolu ulaĸēmē yerini yolcu ve y¿k taĸēmacēlēĵēnda karayoluna 

bērakmēĸtēr. 2000 yēlēndan sonra her ne kadar demiryolu ve havayolunda b¿y¿k projeler 

ger­ekleĸmiĸ olsa da yolcu ve y¿k taĸēmacēlēĵē oranlarēna bakēldēĵēnda karayolu ulaĸēmē a­ēk 

ara ºndedir. Tablo 1ôde ulaĸēm t¿rlerinin taĸēmacēlēk oranlarē verilmiĸtir. 
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Tablo 1. Yēlara gºre yolcu ve taĸēmacēlēĵē  

Kaynak: Demiryolu Sektºr Raporu 2017 [11]  

 
Y¿k Taĸēmacēlēĵē (nettone-km % ) Yolcu Taĸēmacēlēĵē (yolcu-km % ) 

Yēl Karayolu Demiryolu Denizyolu Havayolu Karayolu Demiryolu Denizyolu Havayolu 

1950 25 68.2 6.8 0 50.3 42.2 7.5 0 

1960 45 52.9 2 0.1 72.9 24.3 2 0.8 

1970 75.4 24.3 0.2 0.1 91.4 7.6 0.3 0.7 

1980 88.0 11.8 0.1 0.1 94.7 4.6 0.2 0.5 

1990 81.2 9.8 8.9 0.1 96.6 2.5 0.1 0.9 

2000 90.1 5.4 6.4 0.1 96 2.2 0 1.8 

2010 89.9 5.3 5 0 97.8 1.6 0.7 -  

2015 89.8 3.9 6.3 0 89.2 1.1 0.6 9.1 

2016 92,6 4,3 3,1 - 89,3 1 0,33 9,41 

Sivil havacēlēk deĵerleri d©hil edilmemiĸtir. 

 

 

    

Karayolu ulaĸēmēnēn yolcu ve y¿k taĸēmacēlēĵēndaki ¿st¿nl¿ĵ¿n¿n bir diĵer nedeni artan ¿lke 

n¿fusu ve ara­ sahipliĵi isteĵidir. Karayolu ulaĸēmēnēn aktarmasēz, esnek ve diĵer ulaĸēm 

t¿rlerini beslemesi nedeniyle ulaĸēm t¿rleri arasēnda geliĸimi hēzlē olmuĸtur. ¦lkemizde 

karayolu taĸēmacēlēĵē talebi ve motorlu ara­ sayēsē s¿rekli artmaktadēr. Bu durum ķekil 1óde 

a­ēk bir ĸekilde gºr¿lmektedir.  
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ķekil 1: T¿rkiyeôdeki toplam ara­ sayēsē 

Kaynak: T¿rkiye Ķstatistik Kurumu [12]  

 

¦lkemizde her ge­en yēl motorlu taĸēt sayēsē artēĸ gºstermesine raĵmen geliĸmiĸ ¿lkelere 

bakēldēĵēnda 1000 kiĸi baĸēna d¿ĸen ara­ sayēsēnda geride olduĵumuz ķekil 2ôde 

gºr¿lmektedir. Bu durumda iken yine de b¿y¿kĸehirlerimizin hemen hemen hepsinde trafik 

sēkēĸēklēĵē problemi vardēr ve bu sēkēĸēklēk trafik kazalarēna sebep olmaktadēr. ¦lkemizde 

binlerce insanēn yaĸamēnē yitirmesine neden olmaktadēr. 
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ķekil 2: ¦lkelere gºre 1000 kiĸiye d¿ĸen otomobil sayēsē 

Kaynak: techWORM [13]  

Geliĸmiĸ ¿lkelerde 1000 kiĸiye d¿ĸen otomobil sayēsē 400 aracēn ¿zerinde iken ¿lkemizde bu 

sayē 140 olarak kalmēĸtēr. Diĵer ¿lke seviyelerine ulaĸmadan ºnce mevcut durumda oluĸan 

trafik problemlerini ­ºzmek gerekmektedir. Bu problemlerin en ºnemlisi trafik kazalarēdēr. 

Trafik kazalarēnēn sosyoekonomik maliyeti ¿lkemizde b¿y¿k deĵerlere ulaĸmaktadēr. 

D¿nyaôda trafik kazalarē sebebi ile her milyonlarca kiĸi ºlmekte ve yaralanmaktadēr. 

 

Avrupa ¿lkeleri arasēnda en y¿ksek kaza sayēsēna ve yēllēk kaza sayēsēnē azaltmada en d¿ĸ¿k 

orana sahip olan T¿rkiyeôde trafik kazalarēnēn ºnem teĸkil ettiĵi a­ēk­a belli olmaktadēr. 

Trafik kazalarēna neden olan kusurlar: 

× S¿r¿c¿ kusuru 

× Yolcu kusuru 

× Yaya kusuru 

× Yol kusuru 

× Ara­ kusuru 
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olarak bu ĸekilde sēralanabilir. Bu kusurlarēn 2002-2017 yēllarē arasēndaki toplam kaza sayēsē 

i­inde y¿zdelik olarak ne kadar oranda olduklarē Tablo 2ôde verilmektedir. Genel olarak 

kazalarēn sebebi insanlardēr ve bu oran yaklaĸēk olarak %98 deĵerine ulaĸmaktadēr. 

 

Tablo 2. Trafik kazalarēna sebep olan kusurlar  

Kaynak: T¿rkiye Ķstatistik Kurumu [12]  

Yēl 

S¿r¿c¿ 

kusuru 

Yolcu 

kusuru 

Yaya 

kusuru 

Yol 

kusuru 

Ara­ 

kusuru 

2002 96,82 0,23 2,39 0,25 0,31 

2003 97,03 0,16 2,32 0,22 0,27 

2004 97,30 0,11 2,18 0,19 0,22 

2005 97,39 0,11 2,04 0,22 0,25 

2006 98,07 0,09 1,62 0,13 0,10 

2007 98,03 0,09 1,64 0,11 0,14 

2008 90,53 0,43 8,37 0,42 0,26 

2009 89,60 0,41 9,09 0,61 0,29 

2010 89,72 0,39 9,86 0,69 0,36 

2011 90,20 0,39 8,51 0,60 0,30 

2012 88,86 0,44 9,75 0,62 0,33 

2013 88,69 0,42 8,99 1,05 0,85 

2014 88,62 0,47 9,38 0,95 0,58 

2015 89,30 0,43 8,80 0,91 0,55 

2016 89,59 0,41 8,73 0,81 0,47 

2017 89,87 0,37 8,48 0,70 0,52 

 

¦lkemizde genel olarak birka­ yēl dēĸēnda kaza sayēsē s¿rekli artēĸ gºstermektedir. ¥zellikle 

2002-2012 yēllarē arasēnda kaza sayēsēnda yaklaĸēk olarak 3 katē artēĸ gºstermiĸtir.  Bunun 



 

 

223 

 

 

 

sebeplerinden biride 2002 yēlēndan sonra trafiĵe ­ēkan ara­ sayēsēndaki artēĸla birlikte 

ekonomik ve sosyal hayattaki hareketliliĵin kaza sayēsēna hēz kazandērmasēdēr. 

 

ķekil 3. 16 yēllēk toplam trafik kazasē grafiĵi 

Kaynak: T¿rkiye Ķstatistik Kurumu [12]  

 

Trafik kazalarēnēn maddi ve manevi bir­ok zararē da beraberinde getirmektedir. 2002 yēlēndan 

itibaren artan motorlu taĸēt sayēsē ve seyahat etme isteĵinin artmasē her ge­en yēl trafik 

kazalarēnēn artmasēna sebep olmaktadēr. ¥l¿ml¿ ve yaralanmalē kaza deĵerleri ķekil 4ôde 

verilmiĸtir. Son yēllarda kaza sayēsē 1.2 milyon deĵerine ulaĸmaktadēr ve sebebi %98 olarak 

insan kaynaklēdēr. Bu durumda insan ºncelikli trafik eĵitimi ve ahlakē verilmesi durumunda 

bu oranēn azalacaĵē tahmin edilmektedir. 
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ķekil 4: Yaralē ve ºl¿ sayēlarēnēn grafiksel gºsterimi 

Kaynak: T¿rkiye Ķstatistik Kurumu [12]  

 

Yukardaki grafik incelendiĵi zaman trafik kazalarēnda yaralanan insan sayēsē bazē yēllar 

dēĸēnda her ge­en yēl artmaya devam etmiĸtir. ¥l¿ sayēsēnda ise 2014 yēlēna kadar dalgalē bir 

seyir izlemiĸtir. Ama bu yēldan sonra trafik kazalarēndaki ºl¿ sayēsēnda hēzlē bir artēĸ 

gºr¿nmektedir. Bunun sebebi, ºl¿ sayēlarēnēn 2015 yēlē itibari ile trafik kazasēnda yaralanēp 

sevk edildiĵi saĵlēk kuruluĸunda 30 g¿n i­inde ºlenleri de kapsamasēdēr. Son 15 yēlda 

yaklaĸēk 70 bin kiĸi ºl¿p, 3 milyondan fazla kiĸide yaralanmēĸtēr. 

 

Kaza anēnda ve kaza sonrasē ºlen kiĸi sayēsē neredeyse birbirine ­ok yakēn olduĵu 

gºr¿lmektedir. Kaza sonrasē ºl¿ sayēsēnda, acil ilk yardēmēn gecikmesi, trafik kazasē olay 

yerinin tespiti, kazazedenin haber verecek durumda olmamasē gibi olumsuz etkisi olan 

olaylarēn ortadan kaldērēlmasē i­in OAS en kēsa s¿rede ¿lkemizde y¿r¿rl¿ĵe girmesi elzemdir. 

Bu konu hakkēnda t¿m Avrupa ¿lkelerini kapsayan proje olan e-Call vardēr.  
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3. Otomatik  Arama Sistemi 

Trafik kazalarēnēn sayēsēnē azaltmak i­in ­eĸitli ºnlemler alēnmaktadēr. Bu ºnlemlerden 

bazēlarē kazalarē engellemek i­in bazēlarē ise kaza anēnda ve sonrasēnda yaĸanan maddi ve 

manevi kayēplarē azaltmak i­in uygulanmaktadēr. Kaza anēnda ve sonrasēnda yaĸanan can 

kayēplarēnē ve yaralanmalarē minimize etmek i­in Akēllē Ulaĸēm Sisteminin bir ºrneĵi olan 

OAS kullanēlmaktadēr.  

 

¦lkemizde ­ok sayēda acil ilk yardēm numarasē (155, 156, 110, 112, 177... vb.) 

bulunmaktadēr. 

Bundan dolayē herhangi bir olay durumunda olayēn hangi kuruluĸu ilgilendirdiĵi ve hangi 

kuruluĸun m¿dahale edeceĵi ­eliĸkisine d¿ĸ¿lmesi zaman kaybēna neden olmaktadēr ve 

koordinasyon problemi doĵurmaktadēr. Vakit kaybē ve koordinasyon bozukluklarēndan dolayē 

meydana gelebilecek can ve mal kayēplarēnēn ºn¿ne ge­ilebilmesi i­in T¿rkiyeôde de Tek 

Numara A¢M Projesi baĸlatēlmēĸtēr. Avrupa ¿lkelerinde olduĵu gibi T¿rkiyeôde de acil durum 

numarasē ñ112ò olarak belirlenip, acil ­aĵrē numarasē olarak kullanēlacaktēr. 

 

¢oĵu ¿lkede, emniyet, saĵlēk ve yangēn gibi acil yardēm hizmetleri tek merkezden 

yºnetilmektedir. Avrupa Birliĵiône ¿ye ¿lkelerde 112, Amerikaôda 911 numarasē acil yardēm 

hattē olarak kullanēlmaktadēr. Avrupa Birliĵi i­erisinde yaĸayan t¿m Avrupa vatandaĸlarē acil 

bir durumda tek bir numara kullanmaktadēr. 112 acil numarasē ile vatandaĸlarēn t¿m ABôde, 

acil durumlarda yardēm isteyebilmelerini saĵlamak, zaman kaybēnē ºnlemek i­in arayan 

kiĸinin yerini otomatik olarak belirlenmesini saĵlamak ve belirlenen s¿re i­erisinde,  olaya en 

hēzlē bir ĸekilde cevap verebilmektir. ķekil 5ôde ¿lkemizde hizmet vermekte ve son durumlarē 

hakkēnda bilgi veren A¢Môleri temsil etmektedir. Faaliyete ge­en A¢M sayēsē 24, donanēmē 

tamamlanan 8, donanēm aĸamasēnda 12, bina inĸaatē devam eden 29, ihale aĸamasēndaki 7 ve 

proje aĸamasēndaki iller 1 tanedir. 
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ķekil 5. 112 Acil ¢aĵrē Merkezleri 

Kaynak: T.C Ķ­iĸleri Bakanlēĵē-Acil ¢aĵrē Merkezi [14]  

 

Kaza anēnda OAS yardēmē ile araca ait bilgiler 112 A¢Môlere otomatik olarak iletilmektedir. 

Ķletilen bilgiler sayesinde ­ok sayēda kiĸinin hayatēnēn kurtarēlmasē ºngºr¿lmektedir. S¿r¿c¿ 

kērsal alanda kaza yapmēĸ ve bilincini kaybetmiĸ olsa bile bu sistem sayesinde olay yerine ilk 

yardēm ekibi gºnderilecektir. 

 

Ara­lardaki otomatik arama cihazē (fabrikadan ­ēkan yeni ara­lara entegre edilmiĸ) aynē 

zamanda kazaya tanēklēk yapēldēĵēnda da manuel olarak da bir buton yardēmē ile olay yeri 

hakkēnda bilgi verilebilecek ĸekilde tasarlanmēĸtēr. 112 A¢M ile sadece otomatik veya manuel 

olarak deĵil sesli olarak da iletiĸime ge­ilebilecektir. Bu durumun kaza anēnda ara­ 

i­indekilerle daha saĵlēklē bilgi alēĸveriĸi saĵlanacaktēr.  

 










































































































































































































