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Characteristic Driving Parameters of Brt Istanbul and Evaluation of

Hybridization/ Electrification Potential

Habib KAYMAZ 1, Hayriye KORKMAZ 2, Hasan ERDAL3

IMerceles Benz Tg¢r k Ak, Il stanbul , 34519, Terkiye,

2Mar mara | niversitesi, |l stanbul, 34722, T¢rkiy

3Marmara | niversitesi, Il stanbul, 34722, T¢r ki
Abstract

While increasing transportationeads 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 thegnconly 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 rditions, 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 ail systems, have been an alternative solution

to rail systems in developed and developing countries suffering from resource
limitations. This system provides-oity transportation by using buses on the dedicated
lanes. BRT system was preferred due toadgantages 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 publicatrsportation 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 inventhd ahd
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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-gimpntegrated starter
generator, HEV and PHEV and alternative fuels such as CNG, LNG, LPG, &tdie
Ethanol E10 and E85 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 coraention
vehicles operating on Istanbul BRT lines.

Istanbul BRT vehicles, which spend about #ihods 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 ernergquirement 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, B 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 InternaCombustion 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
speeetorque operating points whetige 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 inldition 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, sciiiic research on hybrid bus are increased in recent
years. Comprehensive driving cycle of hybrid bus with mtagm analysis method for
Wuhan, China was monitored and constructedSbhygi Ou et al [1]. For optimal
component sizing, a method to configure the powertrain system fonsete? parallel

hybrid city bus based on Dynamic Programming was presentédebgaoet al [2]. A
concept for a clean and sustainable public transportation system in the city of Rome
based on the use of rdtcapacitors was proposed Bianluca Fabbret al [3]. Fuel
economy of series hybrid electric bus in Zhuzhohjn@ with idling stop strategy
analyzed bylingfu Cheret al [4].D. Ornaghiet 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 @fontrol strategies for reducing fuel consumption

[5]. P.Immonenet al were converted a diesel bus into a multi hybud 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 Gwasatigobrban
Driving Cycle for Electric Vehicles (GUDEV) by using driving data obtaed through

actual driving experiments and statistical analysis. GUEC 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

10
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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 reallypffers. 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 transportaand 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 usedratheweorld

i's insufficient within the existing operat:.

and it canot be an alternative solution

combine the low initial investment and low operating costs of buséstkét 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 iAcity transportation by using wheeled vehicles on the destidane(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 fourmtenthan 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, statieveshiolat toll gates

have some advantageschuas high capacity, rapid transportation, low investment and
operating cost, fast implementation time, lowG@btprint

In terms of hybridization and/or electrification, make a design for a certain track such as
BRT is easier than a general design. Nthedess, following parameters should be

known before design level.

11
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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 kndvar. evauation of HEV/EV
potential, sme 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 parametetear details are

given in Tablel and usextjuations are given hereafter [10].

Table 1.Channel list and evaluation parameters

Nr Parameter Unit Source Explanation
Distance M Measured Total mileage
2 Distance between stops (Average) m Calculated | Distance/Stop Number
. Svdt
3 Vehicle speed (Average) km/h Calculated | Vawvg = —
. . . Sufv = 0) de
4 Vehicle speed while cruising\verage) km/h | Calculated | Vcrsavg = f
5 Vehicle speed (Maximum) km/h Calculated | Vmax
L= 0) dt
6 Acceleration (Average) m/s Calculated | aavg = "mf'
(= O dt
7 Deceleration (Average) m/g Calculaed davg = ﬁ‘if‘
8 Acceleration (Maximum) m/s Calculated | Amax while A >0 m/3
9 Deceleration (Maximum) m/g Calculated | Amax while A <-0 m/¢
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 dhrottle pedal pressed % Measured Time of throttle pedal pressed /Time
18 Percentage of brake pedal pressed % Measured Time of brake pedal pressed /Time
n(T= 0)dt
19 Engine speewhile driving (Average) rpm Measured ndrv avg = fifl
. . . n(T= 0)dt
20 Engine speewhile braking(Average) rpm Measured nbrk avg = j'(—|

t

12
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21 Engine torquevhile driving (Average) Nm Measured Tdrvavg = fifl
22 Engine torquevhile braking(Average) Nm Measured T hrk avg = M
. . Pv W) =1 {Nm). 0
23 Pv (Vehicle Traction Power) kW Calculated _
Pv (kW)= (T drv avg . ndrv avg)8a3so
. Prw) =1 (Nm). w
24 Pr (Regenerative Brake Power) kW Calculated _
Pr (kW)= (T brk avg. n brk avg)/8350
L
25 Ev (Vehicle Traction Energy) kWh Calculated | Ev = f Pr ., d(t)
]
r
26 Er (Regenerative Brake Energy) kWh Calculated | Er = Jr Br . d(t)
o

3. Experimental Method

For characteristic driving parameters, physical conditions of the route (Section 3.1),
operational data (Section 3.2) were analyzed and measurements (Secliare3.3

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 operAPavtceedl airn |Ti onpek atphée BRT system
prevent the traffic intensity on the arterial roads and provide fast and comfort
trangortation. 18.5 kilometers of route opened to service in 17 September 2007. By
openening S°jJ¢tl ¢-ekme roote to service,
other in the shortest way. -$%t gnbgieBRa,
kilomete-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
(A v ¢ &incirlikuyu), 34AS Av c &l°gdr,t 1), 34BA @Be y | i-Zndirfknyy) and

13
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34Z (Zincirlikuyu-S ° | ¢etkl jgare more important lines in terms of daily cycles and
carried passengef$l]. Istanbul BRT has dedicated lanes with 52 km. Number of bus
station is 44 whose names are given in the Figure 2

Altitude and inclinatiorprofile of BRT line was measad two times by hand held GPS
device (Garmin GPSmap 60CSx. hignsitivity GPS receiver, barometric altimeter,

electronic compass, and 64 MB microSD card). Figundustrates the map of the

whol e route bet ween Bghiglre Zilddaresitsaditndd an8° ] ¢t | ¢ -

inclinationprofiles as a function of travelled distance
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Figure 2. Altitude of the whole route
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3.2. Analysis of Operational Data

Istanbul BRT data is recorded by ogi@r, 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 yearof 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 distrithon 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 distritmutiof December of 2015 is given in Figure 4.
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20,000,000

15,000,000

Novamber March

10,000,000

5,000,000

0 April

October

September May

August June

July

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.3@06th
buses, MercedaSonecto G is the top used bus in the fleet. There are also 250 buses of
MercedesCapacity, and 50 buses of Phileas

In order to analyze their behavior throughout the line of vehicles, data acquisition
system (IPETRONIK MLOG) was installed onto M4381 numbdr€onecto 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) MercedesBenz OM 457 LA / 6 Vertical
Cylinders

EU emissions standard Euro 4, Euro 5

System BlueTecE SCR diesel

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 autontec transmission, Gpeed,
HP 602
Permissible GVW in kg (Germany) 29.000

3.4. Measurement System

Data acquisition system used in test vehicle consists of following components:

16
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M-LOG V3 Data acquisition:

Modular data logger which is developed IBETRONIK 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 inthradol
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) infrastructwere logged by the measurement

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

IPETRONIK M-LOG

e

Memory
(sD) Card

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

In order to evaluate the HEV/EV potential of BRstanbul, 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:

U The lines 34BZ are 34Z were chosen tiuéhey cover whole route.

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

U 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 valukshe possible
to consider for HEV/EV.

U In order to minimize the effect of driver profile, it was especially paid attention to
acquire data from different drivers' routes during the measurement.

U In order to eliminate the direction effect, measurementg wene 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 werermed in both

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

Table 3. Measurements details

Measure- | Line ) )
Date Direction
ment Nr | Numbers

23.12.16 18:139:20 ) _ _
1 34BZ+34Z7 European Side> Asian Side
15.12.16 17:528:18

25.12.16 18:2319:25 ) _ _
2 34BZ+34Z European Side> Asian Side
16.12.16 17:37.8:01

27.12.16 08:399:00 ] ) .
3 347+ 34BZ Asian Side-> European Side
05.12.16 16:4117:53

15.12.16 18:1718:39
4 347+ 34BZ Asian Side-> European Side
22.12.16 07:5108:59
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4.1. Analyss for Driving Pattern

Characteristic driving parameters which are givenTable 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 trauelgd/en in Figure

6, 7, 8, and 9, Speed of measurements versus time are given in Figure 10, 11, 12, and
13.
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Figure 6. Measurementl_ Vehicle speed vs Distance Graph
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Figure 7. Measurement2_ Vehicle speed vs Distance Graph
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Figure 8. Measurement3_ Véicle speed vs Distance Graph
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Figure 9. Measurement4_ Vehicle speed vs Distance Graph
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Figure 10. Measurementl_ Vehicle speed vs Time Graph
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Figure 11. Measurement2_ Vehicle speed vs Time Graph
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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 thenternaitonal Assosaciton &fublic Transport average speed of a city

bus is 19 km/h [13]. Wheresaaverage speed of Istanbul BRT is about 34 km per hour,
when pauses are extracted, average speed reaches 4@kenége 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. Whie 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/s* as maximum. Dealeration is 7.79n/s” as minimum. Average acceleration is 1.5
m/<’, average deceleration is 1.7 fo/s

Time of throttle pedal pressed is 2767 s which is 50.96% of total driving Eore.
49.08% of the run time, the throttle is not pressed, no draw tisqeguired from the
engine.

Time of brake pedal pressed is 1876 s which is 34.56% of total driving Timsecan

be wused for Airegenerative brakingodo by wusin

braking torque.

As seen in the figures, BRT movememe aery rithmich. Unique area is Bosforous
Br i dge aZincililkuyu aterval which is only the part with city traffic. Average
speed decreases to its minimum value and vehicle performs maryost@erations on

this interval.
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Table 4. Parameterdor Characteristic Driving
Measu | Measu | Measu | Measure
Nr | Parameter Unit |re- re- re- - Average
ment 1| ment 2| ment 3| ment 4
. . 51147./51167./51192. 51172.9
1 |Distance (Total mileage) m 51183.9
4 8 4 7
Distance  between  stoj 1162.4/1162.9/1163.4
2 m 1163.27|1163.02
(Average) 4 0 6
3 | Vehicle speed (Average) km/h |33.06 |35.77 |32.51 [34.55 |33.97
Vehicle speed while cruisir
4 km/h |39.60 [42.13 |39.18 [42.20 |40.78
(Ave.)
5 |Vehicle speed (Maximum) (km/h |87.13 |84.88 |71.35 |77.80 |80.29
6 |Acceleration (Average) m/S |1.54 |1.65 [1.42 |[141 1.51
7 |Deceleration (Average) m/s |7.85 |7.85 |7.09 |6.64 7.36
8 |Acceleration (Maximum) m/s |-1.57 |-1.59 [-1.60 |-1.74 -1.63
9 |Deceleration (Maximum) m/s |-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
Time of travelling betwee
13 S 105.66(99.36 |106.89|99.23 |102.78
stops
14 | Time of waiting at stops S 2091 |17.68 [21.95 |21.98 |20.63
15 | Time of throttle pedal presse s 2745 |2596 |[2822 |2906 2767.25
16 | Time of brake pedal presse(s 2120 |1834 |1926 |1627 1876.75
Percentage of throttle pec 49.29 |50.41 |49.78
17 % 54.49% |50.96%
pressed % % %
Percentage of brake pe( 38.07 |35.61 |33.97
18 % 30.51% | 34.56%
pressed % % %

22




N

V\()\RM,q O\\

N

lbl S | BAN DIRMA
(% ith %) | onvEDIEYLUL
a2 \\o r}/ UNIVERSITY

ANU-ITSC'18

~——

4.2. Analysis for Evduation 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 wkiohe 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

Measur | Measur | Measur | Measur
: Averag
Nr | Parameter Unit |eement |e-ment |e-ment |e-
e
1 2 3 ment 4
Engine speed while drivin
19 rpm |1274.48/1210.97|1153.85/1185.37|1206.17
(Ave.)
Engine speed while brakir
20 rpm |1189.52|1220.36(1177.75/1182.56{1192.55
(Ave.)
Engine torque while drivin
21 Nm [970.58 |1121.02|/1030.57{1046.14|1042.08
(Ave.)
Engine torque while brakin
22 Nm |-637.58|-763.52 |-575.27 |-720.55 |-674.23
(Ave.)
23 | Pv (Vehicle Traction Power) |kW |138.21 |145.41 [131.10 |[13443 |137.29
24 | Pr (Regenerative Brake Pow¢ 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
Er (Regenerative Brak
26 kWh |-43.72 |-49.98 |-36.55 |-37.42 |-41.92
Energy)

During the test, the drevpower 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,
Beyl i-B8pzt!l ¢ - ekme, gureemend ¢ e105.83 leth.g Boweveg
regeneration of about 40% of this energy (41.92 kwWh) 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 tbaé tareas have a
regenerative energy recovery potential. Engine power versus time graphs were given in
Figure 14, 15, 16, and 17.
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Figure 14. Measurementl_Motor power vs Time Graph
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Figure 15. Measurement2_Motor power vs Time Graph
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Figure 16. Measuement3_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 BRmaracteristics
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 vehicle

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

for design studies should also be considered.

U Daily more than 800,000 passengers make BRT one of the most important
arteries in Istanbul and one of the most imporBRT applications in the world.

Any incident or accident cause devastating results. The vehicle designed for this
line should have maximum security fitment and bapksystems.

U Percentage of electric or hybrid ratio of the vehicle which should be detérmine
by operatordés requirements is an i mport
other hand, emergency cases should be considered for operational safety and
costs.

U 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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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.

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 harging, especially for contact free (wireless) charging.
Considering energy requirement and charging time, ultra capacite@ags)

which can be fully charged in seconds will be best solution for rechargeable
energy stroge system (RESS).

Another option ér 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 UCaps combination. While dynamic energy can be
provided by UCaps, intensive energy requirem can be supplied by LIION
batteries.

Extreme conditions should also be considered in design process such as
ABoj &zin-cii rl i kuyuo interval which is
speed decreases to its minimum value and vehicle performs mangostop
operations on this interval. tlough 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 bgtlenergy soursein emergency case.

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

onl

braking i s 88.53 kW FOOr] ¢cwh@gl-ekmeut eV e

energy requirement is 105.33 kWh. However, regeneration of about 40% of this
energy (41.92 kWh) would be possible.
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The Analysis Of Increase In Accessibility To Intelligent
Transportation Applicati ons System For Tte Elderly And Disabled
People

Do - . Dr . EbMewe S2kenCebed i

Kstanbul ,Kat add28T drelsiiye, edemirci @ stanbul .
Mar mar a | pKisvteaBagid2flg s ki ye, merve. seher @mar un.

Abstract

Intelligent Transportabn 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 necessitpf 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
estalished 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 facingderly and disabled passengebgtween 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 sé#fety in t
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 enails 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 ofntelligent 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 popiitagion
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 planers, 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 tobe 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 providingrisup

effective and an intelligent transportation system. We all need effective transportation
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system which can be in form of buses, trains, planes, ships among &k ,(
2006). OAccessibilityd refers torusedltye qual i
people who have a disabilityo (Oxford Di c

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 Ophysical or a
or activitiesdéd (Oxford Dictionary, 2018) .

sight, hearing, speaking, physical disabilities as well mentabitiga

3. Background On Elderly And Disabled People

The elderly population who are aged 65 and over was about 15% of the wagieirnig

1960. By 2030, this population will increase by 35%, most especially after 2010 with a
strong growth and estimatedoportion 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, thehave 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 ofkivay-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 23 Tur keyés popul ation increa
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 yearsachabove) was at least 5.7 million representing a

percentage of 7. 5. These el derly peopl eds
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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 ppwrtions 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 24% of these experience significant difficulties in normal functionality (World
Health Organization, 21). 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 oOftness.
compared to other peers aabou 6.9%. On the contrary the proportion of the
population aged 3 and over that does not experience difficuliyalking 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 Eldeyl People Population for TurkeyPeople
Population, millions (percentage)

Total Adult
Year Population Persons Aged 65+
(aged ove 15)

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)

. People with
People with _
Year L Transportation
Disabilities _ o
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 stdalie
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 activitfhese 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

Pasenger 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, veous 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
comngs 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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limited 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, effectiveneas 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 geogriaph 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 towds 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 thecessibility 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, ea$g-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 aimtad@aeaing 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 tbé dynamic traffic information systems, the
incoming data provides information to the passengers using the relevant route. The use
of traffic management systems in riahe information systems is becoming a major

requirement of the elderly and disabfessengers.
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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 cemacompany.

Smart farepayment 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 inportant of the European Union accident and emergency management practices
is the system called-eall. At the end of 2017, Turkey supports theall system is
incorporated into some other countries. (Eena.org, 2017). idad#l eystem aims to
reduce theime 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 Systemfor 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 tinkeyTur
Intelligent Transportation Systems Strategy Paper (ZDP8) 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 servicebewill

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 servicggstnation 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 traildeveimd

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 disabkshpass.

Table 3. The applications of information system

Information System Country Aim to

SNCF Group (Rail France Information about accessib
Company) public transport on railway
Trenitalia Italy Information about accessib

public transport on ravay

| NFOMOBK France Offers information
accessibility through bus

train and metro services

GEOFOX Germany Provides detaileq
information on structurg
characteristics for th

traveller
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Tripscope Advises clients on specifi
journeys to the point of

providing details

Traveline United Kingdom With a phonebased syster
to increase transpo
accessibility

NextBuses United Kingdom Transfer bus informatio|

directly to the passengel

phone

Arriva Bus United Kingdom Transfer bus informatio|
directly to the passenger

phone

Asistant Project United Kingdom Asistant to elderly an|

disabled people for travel

Disabled Informatior] Turkey Establishment of a disabilit

System notification system

Source: The contents are compiled by the authors.

The Frenchrailway 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
communicatingwithAc s Pl us (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 companly, (faenitalia) 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 applicatiBCMT, 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 stationbus 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 alémel entry bus.

Another information service for the dishity is a charity called Tripscope. This is
detailed advice on how to make a trip by avoiding a specific hurdle for mobility

Phonei based systems are cardinal for providing the disabled with travel information,
for example timetables and orientatiosiféies 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 announak 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 pple 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 comnropublic 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 servicg tlerroute 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 iV 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 disaldd 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 fASeeing Eyeo (gorengoz.net, 2012) T
making visually mpaired individuals more independent and able to take more space in
social |ife and to make | iving conditions e
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 transfomprovide 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 ad 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 caflshsed system can provide convenience for both elderly and
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disabkd 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 systeand 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 amged 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 disabledgesse

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 tramspan 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 ¢oeas 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 ditp. 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 ransportation 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 includng 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 c 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
becanes 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 improvedike 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.
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Analysis of Intelligent Urban Practices in Urban Transformation

Areas in Terms d Disadvantaged Groups:Ga z i 0 s mBExamppéek a

Abstract

Increasing poplation 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 bultareas of cities where urban
renewal should be subject to the competent authorities and stiasee risk
assessment of structures circles they are constantly being phrabés biudy, 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
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 traffidgrab 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 ugetl & 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 technafdgyhuman 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 systemrt $mes 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 transformatioprojects 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 fronpublic space and semublic 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 analying existing scientific studies and meri legislation and analyzing the

ri sky area project for Gaziosmanpaka Ur ban
Keywords: Gazi osmanpacka, I ntelligent Transport

Transportation Records, Accessibilitiyisadvantaged Groups

1. Girik

kehirler 19. Yézyéel dan i tibaren kendini - a
kehirler hem fiziksel olarak hem de i nsan
iti baren artarak b¢gyéiémeye devam et mi Ktir .

N¢Buarteke d¢egnyada gé¢n ge-tik-e artmaktadeéer

katéelan taket sayeésé da artmaktader. Takeét
°zelli kle belirl:i bir ©°l-ejin ¢zekandekeé K
bir-ok sorunun, acilen °n¢ne ge-i |l mesi g €

durumuna bakeéel déejénda artan ngfusla ortay.

yakamkt ader . Karkél anamayan bu i htiya-1aréer
azaltmak i-in ulakém sisteminde iyilexktirme
Bu s¢re-te Kehirlerin hezl é b¢yé¢mesi - exKi
sorunl ar ; artan n¢gfus yojunl uj u, konut, al
enerji gi bi alanl arda sorunl ar dojurmuxktur
bozul maséna da sebebiyet ver mektedir. Bu s
gereken insanlarén yakam kalitelerinin d¢k
kaltesi beraberinde bir-ok keyi etkilemektedir
Kent sel negfus artewkté kednuc uziearcarrjiindea gt at
bir-ok husus negati f et kil enmektedir. Dol a
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gz ardeée edil medentakakem yapiel heasnéeggPell
ger - éVhrol,i2017,s, 44)

Kaynakl ar a glre s¢rder gl ebi L ir Kehir i1 e
Kekil dedir; Ai nsan gereksinmelerine g¢ngémg:z

sistemlerininge |l ecek kukakl aren gereksinimlerinin

bi-i mde geliktiril mesini sajl ayan kent ( Er
dej i Ki mi sajl amdlekamamiély| agkaolsgoén -evre
kaygeéel amllua huaylue getiril difji kenttir ( Gee
akt:Tosun,2013, s,33).

Kl eti ki m, bil gi sayar ve elektronik gibi gel
ul aktérma sistemleri, ger-ek zamanl é& ve

uakt @érma konusundaki gevenl g, et kinli7Ji

daha -ok ikl et me, kontrol ve y°netim probl
sistemlerin ortak adé olarak ifade edil mek:
busi steml erde var ol an fonksiyonlar én, il et
ol abi |l me davranékeénén yané seéra duyarl e b
kull anél makt ader . Dijer taraftan insan ve
sl ayan teknolojik ve kurumsal bazdaki t ¢m
Aakéll & ulaktérma sistemi o0 kavraméneén i -1i nct
2004, s.406406)

Akéll & ulakém sistemi uygul amaslia,r eDajaink kbeanz
Me s aj Si st emi ( DMS) , Trafi k Yazel emlar é, T
Haritase, Trafi k Kameral ar, Mo bi | Bil gi Si

Sistemi dir (¢uhadarojlu, 2008; akt: ¢capal é
Kente dair bu sorualr én gi deril mesine -°z¢;¢m ol arak
Kehirlerin ayné zamanda artan teknolojiyle

yadsénamaz bir ger-ektir.

Bu -er-evede yerlexkmelerin %8006inimwe d°ng¢kKe
ekonomi k anl amada en °neml. Kehirlerin back
anl amenda °©°nceli kl enmiKk stratejileri bul ur
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kapsaménda yapél an uygul amal arda akeéell é K
Kartlnaerléenmdayapél abilir? Sorularé séneérl ar én
2Gaziosmanpaka Kentsel Altyapé ve Ul aker

Knsan ve nesnelerin bir yerden bakka bir

ara-|lara da ul akéem sis¢eeemioldendkjifao& génl
2006, s.3).

TUKK verilerine g°re Kstanbul il inde bul un
2017 yélénda 3.886.8906a ul akmeéekter. Dol avy ¢
d¢zenl er i genel ekl eevukeakiete akapal akma

karkél ayamadeéek]!| ar é yé¢ksek fiyattan dol aye
kull anécélara sunamamaktader. Bu sebepten

farkl & bir yapél akmayal ggc¢elknli &«rni daynw@un afhiay

seviyesi y¢ksek konut arayéké i -erisine gir
D¢nyada ©°n plana -ékan ge¢venl i, daki k, dal
tal epl eri son yéllarda ul aktérmanén gel i Ki

loj i sti k hizmetleriyle desteklenen ul akteér ma

ver i ml.i vV e et ki | bir ul akt &r ma altyapeées:
gevenl i Jini °ne -ékaran |ik kavraméné da ¢
°peli k olarak g°ren ve -evreye zarareée en

gerekliliji ortaya -ékmekteéer (Kal kéenma Baka
Yojun n¢gfus artéké sebebi il e metropoliten
ul akéem si%zeml ekl arnni i -inde baréendér ér .
bul unduju sosyal ve fiziksel alan ile yacx
et kil eyici unsurl aréndander . Yaré kamusal é

uyul maseée gerl anelkitleidjiir . g?°
Kent K- i Ul akém Stratejilerini ¥zt e¢rk (200
dojru yojunlakan trafik y¢keng azaltmak 0 -

dékéna al mak, mer kez dékénda yeni veyerl exi
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yayalara ©°ncelik ver mek, dol akém ve otopa
mant éjéné kullanarak dikey ulakém altyapeées
caydereél masé, -ok katl e kavkak uygul amal ar €
geometri k a-édan yenilextiril mesi ve deneti.
sinyalizasyona ge-il mesi, suyolu ul akéména
Bu stratejiler kapsaménda akél ul akém si st
ul akiéant el er i karayoll aréndaki probl eml er.
arttéermak i -in tasarl anméexteer. Fakat gel i KEe
kapsayan sistemler geliktirilmiktir. kehir
sistem havali mané, metro ve | i man, haberdar

insanlaa e mpoze edi | miTukan,20¥4¢.ad).a mal ar dér
Kentin temel ul akém kararl arée vizyon ile il

sistem ol ar aekl iddeijrer IBRBlnddurndum yerl ekmel erin

sisteminin atar damarl ar ve keéel cal damar | &
cerrah hassasiyetinde yapél masé gereklilif]
°nemlidir. Vearlii ze ledtemee dveer ekka raanr al ama s¢rec
ul akém sistemler. bel irli bir aj i -erisin

gerekmektedir.

Bu -er-evede Ameri kan arakterma ve il eri
Si tesiéndsei satkeemh It Ylzgwum e rAlntt , YapéseinAkeél |l BEgi |l
Ar a - il e i | gioll i make¢®° zgzmlrer 0i ki ana bakl ek
(K°z,2011,s.26)
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3Akel l & Ul akéem Sistem ¢°z¢;ml eri

Akilli Ulagim Sistem Cozumleri

e Ulagim Alt Yapisi lle llgili Gézmler :

Kaynak: (vww.its.dot.gov.t)

Mevcut uygul amal arda ul akém ara-|larénén - e
yojunl uj u, ger - ekl ekmesi bekl enen dijer t
ol ayl ar hakkéenda s¢reéecel eri i kaz eder ek Kk
kapasitesini en az seviyede kull anarak ul a
Fakat géevenld o kull anéma wuygun ve sg¢grder el e
bil i msel gel i kmel er sayesinde gel meneéril en
ol an Akell e Ul akém Sistemi (AUS) i1l e kaynak

me¢ mk ¢ ndg¢r .
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AUS, g¢nde yaklakek 12 milyon yolculujun vy

denet i mi Il -in stratejik bir lalrtt yadepe mehocwt
kapasitesinin artereéel masé, trafik kazal ar é
tasarruf edi |l mesi vV e madd.i kayeéepldar én °n ¢
bul unul masé hi(etdaepfall een, me2k0t0e9d,isr, 12)
Gaziosmanpae&lodaal &amaad Akéell é Ul akém Sister
sistemlerden bazeéelaré kunl ardeéer;

Bisi klet yolu ve parklanma al anl ar e, Ot opa
ot opar k, takeéet park yerlerinin koa-uarku, t a
otopark ve engellilere y°nelik -°z¢;mler, ka
zemin altée otoparklI ar, ada ortasée otoparkl
kapl amasé, rampa ge-itleri gi bi uygulama e ml er d
ol masa da bakl at él masé ve bu kapsamda i yi
ol acaj e dg¢kQtnogpl amekkltaerdiir-.in yapél acak ol an

uygul anmasée pdewnmdmanan @khopgarkl| ar é ettafe kar bc
yayél maséné azaltarak daha temiz bir =-evren

Gerek s°zl ¢ olarak gerekse stratejik planc

kalderém y¢zey kapl amasé, yaya kalé@&lkr emda
kontroll ¢ yaya ge-idi (sinyalsiz), ékéek kon
ref¢jl ¢ ge-itler, yaya ge-itlerinde ej] i m
rampalardaboyeé ] tymg zey, rampa ge-itleri veing¢gvenld i
uygul anmaseé °©°ng°r¢l mektedir. Ri skl i al anl a
stratejiler ©°nceliklenmektedir.

Bi si kl et yolu i-in wuygulanan y°ntemler,; bi
par al el ol acak «kekil de eukyagnu laar némnmadlaé dik€a n u n ean
bi si kl et Il stasyonlaré bir fiyat ve zaman Kk
yakén bakka Kkurul muk ol an istasyona bisikl
uygul anmasé Kstanbul Beylbakemirsi Beemlde yeBeé
ol ar ak KSbi ke adeé il e hali hazérda farkl e
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ge-irilmesinin yanénda Ri skl alanl arda bi :
ejime paralel ol arak pl amgllamalan@evcuttut. up, hal i h
Takeéet park yerinin konumu & ikKkaret ve uyal
i stasyonl arée ve benzeri mek©nl arda dezavan
otopark girik ve -ékéklamendix&kkaeanyteas axlmar
Ili kkin kurumsal ve ki «kisel -abal arén ol du
I mar y°netmelijine dojrudan bu il kelerin ye
A-ék otoparklar ve engel leirliemrdee y%rzalviant a9 2
i-in ikaretler ile belirtilmesine ilixkxkin
i -in yeni i mal atl arda késmen di kkate al énm
verilmik durumda dejil dir.

Par k i kareékekli é gve cogunurl uj u, d¢ z bir S
boyunca inme / binme alanlaré ol ukturul masé
al mal aré gerekmektedir.

Dezavantajlée gruplara y°nelik kaldérem ram
kenar parkéna izin verilen Db°lgelerde yet
alanl arda gerekl: pl anl ama -al éxkmal ar énén
hen¢z tekni k donateé anl aménda bu tamaml anmé
Yaya &mlgemi kI i 7 i ve ejiminde yaya kal dér e
grupl arda tekerl ekl: sandal ye kull anéeceéel ar
edebil ecekl eri alan olukturul masé i -in ger
omaki | e birlikte alanda mekana dair en g°r
deji ki kli k kaldéerémlareén yeterli d¢zeye - éKk
Yaya kaldéerém y¢zey kaplamlaréenda 1z rengi
izde kullanel &hiyshadlal iyl kekérmanhecél are i -
mevcut I mal atl arda di kkat edi | mi kK ancak r
tamaml anmamécxkt ér .

Y°n g°steren izler yayalarén kull anél déj é
g°z ©O°mbghdedurul arak izl er onl ar i -in tehli
dr enaj kanall aréeéna uzak tasarl anmaséna il i K
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a-éséndan eksi kli ktir. Yine dezavantajleée g
I -1 numdswaywabilir yéczeyl er ol ukturul mase, her

ka-énél maséna dair (¥rnejin ézgaralar nor ms
ve kaldérém kapl amal arénda birden bire yg¢k
aynet tka zemin tasarl anmaseée gi bi i mal at a

gerekmektedir.

¢cevril mik alanlarén bulunduju yerlerde ses|
sandal ye ge-ikine wuygun alanl ar tasanl|l anma
bul unduj u yol l arda kar kédan karkéya ge- me
koll arénda ve yaya ge-itlerinin en az 15 m
kor kul uju Il e engel i bireyler y°nlendiri |
&k ademi k -al exkxmal arda ifade edilen bir -o0ok
halen devam eden i mal at akamasénda di kkat &
yerl ekmenin y°neti minde yet kil i gil i i d

zamanda proje tanétém rehberlerinde yazel é

4.Gazi osmanpaka Kent sel D°n¢kem Al anl ar éer
Dezvanatajl e Gruplara Y°nelik Durum Anal
T¢rkiye de kentsel d°n¢kKeéem - al elacdarmbiriar € n én
ol an Gazi osmanpacka kent sel d°n¢ K¢ me girm
Gazi osmanpaka il -esinin y¢gzol-¢gmegneégn takriodk
yapél makt adeéer . Gazi osmanpacka kent sel d°ng¢
bul unamr el geli |l extir me -al ekxmaseé yapél mas
ol ukturmak i -in Gaziosmanpaka kent sel d°ng¢
yenil ekmesi t emel hedeftir. Yapél acak ol an
birli kte inémahakahi yagamlar ékarel abil ecek

kentl!l er ol ukturul mal edeéer .
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Kent sel d°n¢kem al anl arénda, akeéellée kKehir
bir be¢téen ol uktur muck, ver i ml. al artel ar ol u
kull anécé bireylere sunularak ancak yakam K
Akéll & kent kavr amé, hal kén gereksinimlerin
aktif bir kent ol uktur up; Zamanén egetir mi
hayatl ar éné daha nitel i kI seviyeye getir
kurgul anmal edeéer .

Gazi osmanpaka kent sel d°n¢kem sebeplerinde
ol uku ve Gaziosmanpakabnén gecekuenlibm b°l ges
Kekil de yakayabil eceji binalara takénmal ar
ekonomi k yakaménée kaybetmik konut al anl aré
veremeyen yapélar, yetersi z rekreasyon al
yetersiz ulakéem akslaréndan °tg¢gr¢g yojun ya
i -erisinde bulunan sanayi al anl arénén des:
d°n¢kegmegn yapél masé ka-énéel maz bir hal al me
Yol kull anécélamd, e wdekde o6PE dHayamnhal ar i
mer kezlerinden el de edilen ve s¢grekli génce
(¢tapal é, 2009, s, 10) . Burada yareé kamusal
yapél akma y°ngnde giltaeml ianimade ki ortak al anl
uhdesindeki alanlar ol masé nedeniyle yareé K
Gazi osmanpaka riskl:i alanlareée i-in sahada
akell e Kehir mé&mdd agmaseal kapsyaeKi | bi na u
pl anl anmasé iyi yapél mék, yexil al anl are Kkc
arada yakam sg¢grdegrebil diji, far kl é ul akeém
bi si kl et yol léartéakgénma s e-ienndeek Ifearriklbar endeéer a
alanl aré i-inde bar exndlaknag] @ryédn twae ag il taa mie -
i -erisinde yer al dej e, kent i -erisinde ayr
ol duj u b°l geéen apreomol it kull anéma i nsa
duyarl e enerjiyi aktif bir kKekil de kul | ai
altyapéya sahip kentler olukturmayeé t emel p
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I bi nanén akeél Igeul aknemnmatsl éeyrl a ¢ zyeerniinldeen e |
anabilirlijJini, yajJmur suyunun ar éndeér €
u te¢keten bitkilerle peyzaj tasar éme, <
| mas e, karbongemhkassit giabien@imenekh 9 anal Iri
fini késmen wuygulamék heng¢gz ¢retim den
l i nde akéll é sistemler ile dojrudan il
yl aktéréceleje goaptamp&nedi kull anél d

osmanpaka ri skl:/ alanl arén i-erisindek

|l € kente uygun bir dijer sistem kent m

de oturma ¢niteleri, an éki odiolpamrik,l ay alyaa
alané zemin d°kemel eri, sokak aydénl at
l'1il ere y°neli k kent mobilyal aré, -ocuk
ama sistemler:i v e |lammabsistenylai | temeléimalatb i n a i
yinden di kkate al énméxkteéer. Yaré kamusal
nda istenilen Kartl ardan biri de yeni
mi ni g%z ©°n¢nde bulumdbrzaemael ek kuwl eaa
n d°kemel erinde kull anél masé °ng°rg¢l er
da bulunan topraja iletilip toprak tar
at edil ecej i proj e t an &ukimrlefinrkaamwisalr | er i nd
da da yapél masée gerekmektedir. Sokak Ve
vadel i ol ma ©°zellijini takéyép onar el
nl atma el emanl aré enerji kemdiel kar k é lkauy
nl at ma el amanl aré tasarl anmaseé °ng®°r ¢l e
n ékékta sosyallexkmeleri sajlanacakteéer.
osmanpakaodnén akeéellée kehire adéem at écx
°r | er ddeenz abviamit apl an grupl ar i -in daha vy
l i k kamusal alan ile yaré kamusal al an
vantajl é& gruplar i-in erixkilebilir hale

esmhdei enng Bl venatjajalnee ygorruspal adre zia- i nde ay

rén konforu en ¢ St seviyeye getiril
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| ayabil ecekl eri bir kent ol ukturul mak
amal anemastamaemek!| il iji a-ékteéer.

l'ilere y°neli k kent mobilyal arénda vya)
anabilir zeminler oluxkturul maseée, fark
i ] 0 ni sajl anmasié yvez eryd nepra lod rudkat ulr éud éma'

nemeéena uygun ol an al anl ar é (banka A’

nemdaki WC, -ocuk parkeé mobilyal areée vt
al alan a-éséndan PCanleanmdia odlad udji uk kkaat dea ra
b°l gel erinde, par k ve meydanl ar da,

tér él mexk at ékl ar -%p kutul ar é dol duj

nma al anl aréenda topl df@apgpkegMmMe kémdeymndéi
r k mekanénda dezavantajl e gruplareéen |

bilen engel l evhasée ile dezavantajl
eden engel | | evhal ar é biuklaurnemalleérdié rk a
zamanl|l arda éxkeéklandeéer él acaktér . Dezav
, duvar vV e tavana aseéel é engell il eri

antajl e gruplarén daha yuwhart!| aetréilkmanh é:
rkl ardan el ektri kIl i ar a- kull anéceéel ar
y°nel ik mi mar i projelere be¢t én ol ar :
erinde dikkate aléndéje ifade edil mikt
S manp akan ¢dkag, nkl een thsierll ickt e yapél aréen dep
kl e, konforl u vV e yakaneél abil ir hal e
rena par al el d¢zeltilip bireylerin v

rél masé hedefl enmektedir.

antajlée gruplara y°nelik ol arak yareée Kk
artlara dikkat edil dif7Ji g°r ¢l mektedir.
ygul amal arén kentin b¢gtegnegnde kull anél
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5.Sonu-

Sonu- ol ar ak 19. Yézyeéel én getirmik ol duju
bul unan kentlerin insan yakan konforu a-é¢&s
bir uygul amaya gidil mesi °ng°r ¢l meireyt edi r .

sajleje i-1n, metropoliten hayata ge-i K, k
sistemlerinin uygulanmasé i-in yeni bir akeé
AUS artéek zorunlu hale gel mektedir. Khtiya-
belir | enmel i di r . ¥l - ¢m sisteml er. kurul ar ak
-ékareéel mal éedeéer . Veriler €EKéj] eéenda ger ekl i

personel e ger ekl i ejitimler veril melidir.

getirilmelidir. Kur uml ar arasé |1 Kbirlifji ol ukturul mal ¢
i ncel enmel i, veri al éx veri kKinde bul unul
faydal anél mal édeér . ¥ncelijin i nsarflraer én g ¢

politikalar belirlenmelid ( ¢apal e, . 2009, s, 58)

Gazi osmanpaka kent sel d°n¢kemegnegn en beyeék
bul unan b°l gel erden biri ol maseder . Gazi osr
ol an kentl ekmeyi akéell e kemtllidrees i dh n et égrser
-ékartmaktér . Gazi osmanpaka da yapélacak ol
s¢rdegrelebilirliji, farkl é ulakém se-enekl e

uygun kentl er ol ukturmakter.

Eri kil ebklinr mesapgkefiwaya sinyalizasyon sis
y ol yézeyl eri, akelle otob¢s durak ve sisi
i nsanl ar taraféendan aktif kul |l anél an hali
geneline-yaygkemagkéii -al ékmal arén yapél maseée
Ger ekl i ol an enerjiyi yeni ol ukturul acak o
kend.i isreten Kehirler ol ar ak i nsanl ar én

yakaneél abilir nwehAynerzahmaxdaralcakt @r ul acak
mobilyal arénén iklevsellijinin yané séra ye
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Gazi osmanpakadébnéen akeélle kehre y°nelik yapg

dezavantajl é graparnéem gadmal rkhatwl Bkm kekil
kentl er ol ukturul masé@ daha - ok politika
¢al ekmanén da bir dezavantajé olarak i mal a

me¢gl kl ere girikte ylaxyaenapolpirtoibke mver deméden

dejerlendiril miktir.

Kent sel do°n¢gkegmlerion depr eme dayanekl e y a
yakanabilir bir hayat ol asél éjé insanl ara ¢
metro ve liman haberda et me sisteml er i gel i kKen t ekn:
sistemlerini ile entegre bir sistem feéersaté
S¢rder gl ebilir bir ulakém hedefl enmi kKtir v
sistemlerini olukKktur muktur.

Gazi osmanpaka ise kullanélan bisiklet vyoll a
yaya kaldérém wuygul amal aré gi bi -ekKi t i S |
kentsel d°n¢k¢egm alanénda uygul ama sonu-1 ar é
Sonu- ol ar ak deznedks ngeermrpekk a °krinejd el e al éna
alanenda dezavantajleée grupl ar da g°z ©°ng¢gnc
-al exmal aré iyi uygul ama °rnekl eri il e yayg
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Detecting Trespassing Heavy Vehicle in Active Traffic Using Video

Processing Method

Emre ¢ANAYAZysel G°kRan B¥CEKC¢K

Marmara ! niversitesi/ Telni KsBialnibmller 3Me&2I12e k T a K
emre.canayaz@marmara.edu.tr

2Mar mara | niversitesi/ Teknol oj i Fak¢ltesi, Kstanbu

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
geneated 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 oreztobjps 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 anneail was sent to final user about violatiof 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 amother automobiles.

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

Transportation systems, Traffic rules violation

62



e\ BANDIRMA

1"
iﬂ U (£ #th 20 | onvEDI EYLOL
» =%/ | UNIVERSITY
: o NS

ANU-ITSC'18 ~—

N

V\()\Rf“l,q O\

N

Vi deo Kkl eme Metodunu Kull anarak AKk
Yapan Aj ér Ara-Ilarén Al gél ame
¥ 2t
Trafi kt ek ar a- sayéseéenda ol an artexktan dol
belirl enmesi daha zoramhaEamégel makt kr vi Beaol e
ge-i kK kurallaréené ihl al eden ajré wvemsétal al
video - er - ev e Jpasth kanalileng® neder mekt edi r . Progr an
programlama dil i kul |l anél arak ol ukturul mukt
Hedef aspilt arest me & i -inark@augkaman akageéleamam
mor folojik a-ma ikKlemi | wmeKiké ol oa maaleiaz umgtuo
getiril mik video -er--evel er ibalirteeen althakamr obj en

dejerinin ¢zerinde Dbjirl gobbjie oiblje ka&xkkél abdxiérl
i karetl ener ek, programal arafde&md anz esg a ynalemeéedk
yapél mekter. Ertesinde Ge-ik kural i hl al iy
e posta g°nderimi yapeéel maktadeéer.

Geliktirilmik program i ki farkl e video ¢ze

limitleriil e denenmik ve 0,9819 dojruluk ve 0,98

ara-|lardan ayérabildiji tespit edilmicktir.
Anahtar Kelimeler: G° r ¢ nt ¢ & Video i K| eme, Bl ob An a
Ul akém Sistemleri, Trafik Kural Khil al i
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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
sysem 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'sreports, 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 Vehicle 0.2

Due to increase in the number of vehicles, conventional technologytréffic
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 tohdoséated 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 videased algorithms became relativepopular
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especially for detecting moving objects and vehicles (Bouwmans, 2014; Cao, Lei,
Huang, Zhang, & Zhong, 2012; Hanchinamani, Sarkar, & Bhairannawar, 2016; lliadis,
Spinoulas, & Katsaggelos, 2018; Mandellos et al., 2011).

Different video processg methods for background detection was proposed. In their
study that compares the performance of Hit@me difference, approximate median
filtering and Gaussian mixture models (GMM) for background subtraction, Shahbaz et
al. (Shahbaz, Hariyono, & Jo, Z®)1claimed 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 & @kinput 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. Howevlee 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 algoriti{fsstan, 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, Mazurekpeb@bsed

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 viofdteevg 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 relpective
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 Backnd 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 wesenedplin
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 sysfentetecting 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 (ShaKbazianggoro, & 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 ratah{faz 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 kmeans 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 dimensionatdvponent GMM can be

express as in Formula 1.
M

Pz (I) = Z ':"-:'_;l' Kh_l.- I:.l'—.l'_l-':l (1)

i=1

where ] i s tthhe cwenipgomte natf atnhde Kja ( x17 O) i s
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Wu, 2015).

3. Proposed System

Our main goal was to detect heavy vehicles from a traffic video by using MATLAB
programming platfor m. To achieve this, fir
were defined in MATLAB computer visiomolbox (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 argh Iperformance 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 Gaussmdes 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 stepa 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 vehit e s , 060Di skd el ement has fast approxi

parameter with pixel radius was defined to achieve opening procedure.
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(a) (b)

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 stgerteive heavy

vehicles, minimum area parameter wasgeéned. According to the algorithm, objects

which had pixel area below minimum area was defined as deawy vehiclgFigure

2). 30000pixel area was defined to obtain better discrimination ab(figure 3).
Moreover, with the blob analysis detected

information was used in labeling the object in the original vidkegure 4)

1 N Minimum Blob Area Criteria and ROC Curve . 106 Minimum Blob Area Criteria and ROC Curve ~ o

09 09

08/ 08

o
5

Sensitivity
o o
& & %
N

o o
~

Sensitivity
o o =
o » o
o o
o

e
o

0 01 02 03 04 05 06 07 08 09 1 voomoE g e e o9 Gro b e i
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Figure 3: Receiver Operating ®lrves for differént minimum blob area citeria 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 -enail to the user to warn about trespassing. Simple Mahsfer
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 systemas 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 uploadedtMATLAB 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 systemods
30000pixel area and for Video_25P00pixel area selection gave the best performance

for detection.

Tablel: Test videobds parameters

Type of . : :
_ Size Frame Rate Width Height
File
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 = True False True False False Positig
Area Positive Positive Negative Negative Specility | Accuracy 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 platformith 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 ofmoring objects to
suldract 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
reteste in videos with different weather conditions and the results will be compared

with the presented ones.
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Modeling of Urban Transportation with Smartcard Data and Camera

Records
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Abstract

Urban transportation is the most important component for a comfortable urban life. In
this study, it hakksle Urbaretranspbeation prabiemse The great
majority of people complain about the passenger density in the \@Hhrcldis reason,

the investors increased the number of vehicle so as to supply with increased demand.
However, the increase in numbefrwaehicle 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 cameraords 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 intervalsthin 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 mioaldsbeen 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 wgh inntegration of
Geographic Information Systems and Linear Programgnas a scientific method. It

wasintended that this studg a decision support system for managers.
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Akél | & Kavrete Kaemeirlae rkkKeynéatil-ar al laxk € mé r

Modellenmesi

¥ zet

Kent - ulakem konforlu bir kent yakameén
tanakkal e kent - ulakém sorunl aré tespi
ara-| aorldcauk iyoyj unl ujundan «Ki kO©yet-idir. Bu
karkéelamak 1 -in ar a- sayéséené arttérméxkl ar
yol cu yojunl uj unu azalt mak i -in yeterl.
durakl aréndahl ujyuo,l cyolycoyl ar én tal epl eri vV
b°l gesinde incelenmiktir. Veriler toplaneéerk
akelle kart sisteminden faydal anél mékteéer .

veritabaneénra aBCtyalreéclemeé knter otob¢s durajée ve

analizl er. yapél mektéer . Bu analizl er eEKej e
probl emin dur umu model |l enmi Kt ir. Keéseéetl am
nitelikleri ve yolcu tale@r i nden ol ukmaktadér . Ol uktur ul
farkl é& kapasitelerde ara- kombinasyonl ar é
al énar ak gézergoO©hl ardaki uygun sayéda a
hedefl enmi ktir. Bikl iDosjerlu skail r Py rmgtreamm| @lmam € n

Sistemlerinin entegrasonuyla ger -elirl exktiri

karar desteld¢xignt,e mie ka ledu jr u

Anahtar Kelimeler: Ak él | &€ Kart, Dojrusal Progr aml ama
Veritabanée, Cojrafi Bilgi Sistemi
*Bandér ma Onyedi Eyl ¢l i Nnli.vlelr S Lt AeRSA R At Salr aAfKelnLdlaln - WdL¢Azkel nM  eShKeS

KONFERANSI(BANU-A U S 6)18msduanul an s°zl|l ¢ bildirinin geni«klet:i
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1. Introduction

This paper studied thegue nt si tuation of <¢anakkal e wurba
faceto-face surveys were conducted with local residents in order to determine
transportation problemsAccording to the survey results, 41% of the participants
emphasized that the route plamn should be improvedb9% 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 vehitlbens

during 2013 between 2017 (Ergann d  E r e n o Figura 1 sh@v® 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 aides 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.

m2013
m2017

12m

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.

\/
{
Legend \\
= Cl ,
m C2 \
[ ex] \
¢7 L
KEPEZ /N
B KEPEZ EKS.

Figure 2. Bus routes in the study area

Smat 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
guantities of very detailed data on onboard transactions. These data can be véry usefu

to transit planners, from the d&yday 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 affais 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 financi

The use of smart card sgms, which provide tremendous benefits and facilities for

operators and passengers, has become widespread ovefTtiepanier, Tranchant ve

Chapleau, 2007).Agard at all.

(200Bps accessed the information of passengers'

boarding time and boarding stap order to determine passenger tendency by using
smart card data. In this studdmtomatic 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 smaard database to identify the number of passengers,

it has been utilized camera records for descending passengers &5 been

al

determined the passenger number at each bus stop intervals. Figure 3 shows camera
views in the vehicle. These records hdeen 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 demandseegas$ ta

peak level on Friday. For this reason, it has been chosen an investigation day as on

Friday.
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Figure 4. Passenger boarding charts in July ( Smartcard data)

LN

48000

3000

24,000

Figure 5. Passenger boarding charts in November ( Smartcard data)

Geographic informabn 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 dato focus in on a particular point in the transportation network
via a spatial referencing syste(8tokes and Marucci,1995) In this papbe passenger
density analyses have been done with collected data. It has been utilized ArcGIS Spatial
Analyst Toobox for creating density maps. Each stop was defined as a point and each
rotation was defined as a line on the digital malpen passengers at the stops were
identified for each line using the IDW method. Figure 6 shows that the passenger
density for eaclbus 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 080 between 20:00. In addition, The density of each bus stops
intervals displayed asigure 7 at hathour intervals.

Figure 6. The density of bus stopg a) and d) 08:0012:00, b) and e) 12:016:00, c) andf) 16:00-
20:00)
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Figure 7. The density ofbus stops intervals(a) and d) 09:3010:00, b) and e) 13:3€14:00, c) andf)
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
mathematal form. It involves weldefined 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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cj: performance measure coefficient for actiyity

x: level of activityj (j= 1 , ng¢(Turkay, 2016)

J

In the view of this information, models solutions have been obtained for July and

November. Models represent the total passenger cegsafor specified time interval.
Model 1-Model 5 gives us the change of the number efriEer vehicles and Model5
Model8 gives the change of the number @h&ter 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 16:00 08:00 12:00 16:00

12:00 16:00 20:00 12:00 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 TY¥SI 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 studpilot region and pilot time iervals were selected in order to

eval

and stop preferences were determined by using the smart card systesamera

records The obtained data were transferred to the @agugc Information System

uat e

t he tr ans p o urltaattansportatiaiiPasseagers’ route
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database and the passenger density on the routes was anblyzédear programming
method was used to model the demand that the number of vehicles in the study area
should be increaseth the present case, it has been obsetiatlithe forces of the 12

meter vehicles on the routes have emergiedrder 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 vehiclslvers.When increase the
number of vehicles according to demaitds now observed that the capacities have
emergedn vehicle.This is the result of the fact that the current number of vehicles is
sufficient So, instead of increasing the number of \a&&s$,the busstop frequencieghe

frequencies of th&ip and the new route arrangements can be realized.
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BALOProj esi ve Bandérmaodonén Loji st
Do - . Dr . Me h me t Emin ER¢AKAR

Bandérma Onyedi Eyl ¢l l'ni ver si t enertakar@andirdha.edata / Bal é k e
¥ zet
BALO Projesi, BALO A. k. ol arak kurul muk ve
(TOBB) destekl edi J i 93 ortakl é yapéya sahi
Organi zasyonu ol an bir projedir. Bandér ma
Organize Sanayi Bl gesi, Bandérma Ticaret

T¢r ki yeodninné ndd®arkti  biihrr aycaat - €l arémézén ¢reéenl e

trenle Bandérmabya getiril mesi ve buradan
Avrupaodnéen -exitl] mer kezlerine g°nderil me
ol maséneén bir yeédeni 2d23 Tyekéndaki 500 n
hedefleridirAy r € c a géneégmgzde gel i kKen vV e teknol o
pazarl arénda rekabet avantajée elde edebiln

tut maktadeéer .

Bu maliyetlerin enn bPinreinmii dkeal leanl iegti inld e k o nu
Mal i yet avantajl ar é a-éséendan bakeél déj] endsea
kentine ©Dbir konteynerin takéma maliyet:. y 8

Fakat ayné y¢kegn alltertnakerd madéarhil idrede r-yoK
zamanda daha heéezlé ve -evreye duyarl e yani
Kekil de yapél abil mesi m¢ mK ¢ n ol makt adeéer . |
demiryolu takeémacél ej mecebkadanaz birldarunma&olum#al e s e f

1 gi bi bir paya sahiptir. Bu projenin anse
demiryolunun Kkull anéméné -ojaltarak i hraca
l oj i stik konusuna ayeér de kihda regabeb kphusuadg i azal

avantaj yakalamaséné sajlamak ve bu tabl oyu
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¢tal eékmamézda bu s¢re-lerin Bandérma gi bi h e
ol duju ©bir |l okasyona yapacajé ve tabi.i K i
incelmmeye -al ékeél acaktér.
Anahtar Kelimeler. BALO Proj esi, Bandérma, | ojistik.

BALO Project and Loglstics Fadlitles of Bandér ma

Abstract

BALO Project, BALO A. k. as it established
Commodity Exchanges (TOBB), with the suappof 93 partner structure, clear name

Great Anatolia Logistics Organization, which is a project. This structure, which is based

i n Bandérma, also includes Bandér ma Organi z
Commerce and Stock Exchange. It is aimeat the products of our exporters all over
Turkey are | oaded into containers and tran:
by train ferry to Tekirdaj and then to var
project is important is Turkey's exportdats 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 tewuost of
advantages, the cost of transporting a cont
is about 2,500 Euro. However, if the same burden is alternatively transported by rall, it

is possible to make it much cheaper, at the same time, in an advastaggpin 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 eagethe 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.

88



“~ | BANDIRMA
%() | ONYEDI EYLUL
%55 | UNIVERSITY

BANU-ITSC'18 ~

In our work, we willtry to examine the contributions of these processes to a location
where al most all types of transportation st
contribute to our country's economy.

Keywords:BALO Project, Bandérma, | ogistics.
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1. Girik

Bandér ma, cojrafi ol arak Mar mara B°l gesi 0ni
Ancak i dari olarak bir il -e ol maséna kar kKkeén
a-edan b°l genin d¢gnyaya a-€élan kapéeseé konun
Cojrafi a- édBan darkmd ;d éfMla&mmar,a Deni zi 6nin gg¢
ve Kzmir il 1l eri éc-geninin neredeyse tam ort
dojusunda Karacabey, batéesénda G°nen, Kuze
Mar mar a Adasé, gv¢ @ e yKunkdge® | Man(yKausk cennet i)

Yézol - ¢gméol7d® BRandér madénén denizden y¢ksek!
metre arasénda dejikmektedir.

Kl -enin arazi yapésée kuzeyden g¢neye dojru
Geml i k Ko r feeyzai 6chedveaam beaden ve Mar mara Deni :
izl eyen fay hatt e czerinde yer al dejendar
al maktader . Cojrafi konum itibariyle ekono
konumda bul unan BalLnidneéarnmaa - éssaehnidpa no ludluajkue m me
noktasé konumundadér ve bu | iman Kapeédaj] Y
arazi yapéséeneéen ul akéeme kol ayl aktéeréeceée ol
konumda yer al maktader.

Bandérma Liymanén €pr Rineml i l i manl aréndan |
2973 metre ve derinlikleri 6 11.50me t r e arasénda dejiken 20
konteyner, d° k me y ¢ k, g e-Ree lgemilgripek hizmep r o) e j
veril mektedir. -Ré k& Emntalkelrii ¥ ;g d le snek teknol
vin-ler, ekskavat°rl er ve koI00anetteve 590 st e mi

metre uzunlujunda i ki mendireji vardeéer, iki
Bandérma Ticaret Odasé vdaBamdal ek mhisaeke
ol duju Bandérma | i manénén 1ikletme hakke,

mi |l yon dol ar t utteakléinfdia kv e reenn O/ ekisélki y@dbd | cdicm
devredi |l mi ktir. 2015 yeéelée yonba&ridydzeeyti mplle:
Kstanbul un Mar mara ve Ege b°lgeleriyle ba
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nedeniyle gelikmik ve donanémlé | imaneé il e
takéerkeBaKdéambhubr asénda 1 9aidtsgférleriecdalobua b ak|
°zelliJini (BTORINt i r mektedir

Grafk: 1-Bandér ma Li manéna Klikkin Kstatistikler
2011-2016 YUK ISTATISTIKLER (TON) 2010-2016 RO-RO ARAG ISTATISTIKLERI (ADET)
— 4569709 - N -
// 198.366 5.462
50000 4077867 4037974
3753589
oo : 200,000
Ve
3500000 ©
//
umaon 150,000
104.753
2500000
,'/
2000000 -
1500000
1000000 ’ "
500000 g
0 0

am o1 a3 L] 5 216 2010 2013 2014

Kaynak: ¢el ebi htip:Awwd.partofbanditma.coar/é .

Yukareda yer al an grafikler BandékimamLi ma
haci mlerini g°stermektedir. Grafi klerde de
el l e-1 enmeRO, tgareenlac ROéE] &€ gerekse KDO terr
ekonomisine -o0ok °neml. kat kel ar sajl amaktad
Yine akajéeda yg?r al dp] d eszende, dger ek Bandé

Deni zi 0ne keyéeseée ol an yerl ekim yerlerinirt

H
-
Avrupa ‘\ "
- Kuzey Marmara Otoyolu
., Yavuz Sultan Selirm Képrisd
f S~
- T — — — ——
FTEKIRDAG — JUsTANBUL
Tekirdad-Ganakkale-Balikesir & o (o] ~
Otoyol Projesi -~ —
Canakkale K&priisi 'I' Marmara Denizi ——
- - T — ———
e YALOVA = O KOCAELI
< — Tekirdag-Canakkale-Bandirma = /;’éebze_oﬂmnggz/_izmn-
e Demiryolu Projesi ; o Otoyol Projesi
!‘ = s — BURS. A — - Osmangazi KSprisd
Q - \B <:!|rrr|a""‘-~’t . e ———
-~ CANAKKALE ; l __________ BiLECIK
5 > 3 Bandirma-Bursa-Bilecik O
B IKESIR /~ Yiksek Hizli Tren Hatti Projesi
v
KOcUkkuyu i } y 4
- —— . KOrfez Hafif Rayl "
% Sistem Projesi — &
Ege Denizi 'ui
Altinova =
> —5
: rd s o B Yiiksek Hizli Tren Hatti Projesi
Yiiksek Hizlhh Tren Projesi i N ¥ ir Yiiksek Hizl Tren Projesi
2 ——— 1= Demiryolu Projesi
‘? - — — Kuzey it Otoyolu - Yavuz Sultan Selim Koprisd

Gebze-Orhangazi-lzmir Otoyol Projesi - Osmangazi KSprisc
iZzmMmirR Otoyol 0/ - Qar ale 7=y
o —_— — — K&rfez Haflf Rayl Sisterm Projesi




LT

f§@?$\ BANDIRMA
£ ith 30) | onvEDI EYLOL

<,
Z
=
4

S

°c

N ) i
\ A\

g°r¢l mektedir. ¥zellikln@aBandavama fa-ads gredd
BandéKmmami r Y¢iksek Hézl| éiBursaé Bi Peoijj leslV ¢k 8ak dE
Tren Projesi ve Kstanbul Kz mir Ot oyol Pr oj

potansiyelini mut | ak s(GMKAL2018). art éracajée bek
Kaynak: GMKA, 2013.

2. BALO ProjesiveBand ér ma

BALO kavr ameé, Baté Anadol u Lojistik Organ
birl ekmesiyle ortaya -ékméck bir késal t mad
sanayi ci ve VY dhklacraitn ,eyadavraugaodneén I - kesi |
ul akteéerél masée ve dol ayéséeyla ¢l kemi z i hr a
sajlanmasé hedefl enmektedir. BALO Projesi

ol makl a kal mameék zamarnlea i Mgr kaiiyte Omli ma sté¢ mg e

hareketl e Ankar a, Bur s a, Deni zl i, Kayseri,
yojun ol duju Anadolu illerinde yapélan g°r
Projesi il e ihra- ¢r é¢nillema sné nh eAdver ful pean ng &z a ri
20142) . Byl ece ¢l kemiz demiryolu takémacél é&]j
bu alanda yeni bir d°nem bakl amék ol makt adeé
'l kemi z ©°zel sekt°r¢gnegn en begyéek kurul uku

(TOBB) °ae¢(Ti¢anet ve Sanayi Odal ar eme z, T
Sanayi Bl gelerimizin de ortak PRidesidgg u bir
ye¢kl er i hracat-énén kapéséndan adirigeecelar ak, y €
vV e Bandér maddagrm,a TM™Makhmar e -[2areikz ik Awaesliép a 6 y a
hedeflenmektedirPr o e k a pre zamandaha henm dekdama ¢ cr et |l er i n
tasarrud rgen; eldMiveupa ¢l kel erinden Tg¢rkiyeo:

birbi - ivnadmre® k't al grée@éed awoll acakt ér .
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Mevcut durumda i hracatéemézén yaklakek % 52/
70l i k kéesmé havayolu ile yapeél érken demiryc
ni spetindedir. Oysa ¢l kemirzawmnat éméz aAm@e reirk @
Avrupadya, Ortadojubdan Uzakdojudya Srén
satabil mektedir. Dijer yandan 2023 hedefl e
i hracat hedef i de alternatif I hryarcéaada khbawn a l
durum daha fazl a I i man vV e karayol u, daha
emi syonunu ortaya -ékararak ekonomik mal i )
getirmektedir. Oysa demiryolu takémacel e é
dakik,k ar bon sal énémé d¢kK¢k ve -evreci bir tack

BALOk apsaméndak% 90t ak & kalksaartébeann s al énémé ve se
ol duj u -evre dostu bir mxdnels i olpdmntdammaligt
Si stemde skanteywnhedDélekoranla daha fazl a
remor ku #kdcmiaryeda palet alan 456HC (high ¢
vebulonteynerl er, Il Kk hareketinden teslim ar
el ektroni Et g mk ¢ akr pnidnekn© ni éznl ae nseabhiilpnei r ( Ko kK m
Yurti-indeki toplama merkezlerinden, 45061 i
blok ve tarifeli tren seferleri | e Anadol u ve Avrugiame yakaséert
merkezlerinde toplanmakta, ¢ k | eistasyéniardag i d e mezkiezlereg © rnasnif

edilerekAvr upa kent !l eri ndie&kriellmgktsade&r k°yl ere u
BALO, T¢r ki yeodnin cojrafi Konumu vV e g¢ -1 ¢ C

avantajlaréyl akembaar el inePkomlapat eeed tKas k and i

ve Anadoluddan Pakistan treni il e gpajl ant e
demiryol uké nybeée aynzbkt htdana . BALO il e JSC Litveze
arasénda i mzalanan mutabakat deaijBelarust usunda

Ukrayna ¢ klomenetake ma aésléankd ayapan AVKKKNG TREW
bajl anmaktadér . Anadol uddan Litvanya, Bel i
gi decek ol an I hr a- yéekl eri Vi king hatt e
Karadem z 6 i ge- &rke kmadlaihyae td ¢v e & &hka hleas § eg ¢ ryeachd

¢l kemi ze bu g¢zerg®©h ¢zerinden gelen yg¢kl e

93



A\; BANDIRMA
(2t 2¢) | ONYEDIEYLUL

G

iy S UNIVERSITY
N
BANU-ITSC'18 ~

czerinden Ortadoju Kpkekel ecre nd& u tt aoraagfeann dzaagsey-
sajacaank t er .

Hava kau | | ar éndan et ki,lgeenvneenylein,, veekroonmolmi kv e - €
lojistik také ma c leetleligyedB A L O T¢rk sanayi ci ve i hracat
hedefini yakalamada eA n e ml i rol | er i lojsskt drgamzasgoael&kr ni t e |
gererkirmeyi a mar- U mana kdrieedvEeikezindén Ulat € rvena

Al t Baafkeadnlea] €l edkuirradtaljé arasénda yaptérdéjée di
Kapékulkak'ajkd eéul @ aBruirfaedlain BALO $éEwoé&r g awenrd cea i

belgesisorunu yaam& s € z eAMvr ukma kv at ar éndaki l oj i stik
- érkeahedef | o0ojistik k°ylere varmadan °©°nce, €
bil gisinimn ot omati k ol ar ak ge-i |l mesi V €

hedeflenmektedir.

Akaj] édaki tabloda g°r ¢l déejé gi bi bir dorse

kapeya gidik ve d°ng¢k mal i yet. il e ayne

Pall etwide) bir konteynerin maliyeti araséer
Dol ayEséegtli modal takémal ar , karayol una keéyas
ol duk-a ©°neml. mal i yet avantajlaré sajl amak
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Tablo:l-Avrupa Y°nl ¢ Bir Takémada Karayolu ve O

Mal i yet U 13,60 Standart Dorse Karayolu 456 HCP
Servisi Intermodal Servis

Terkiye Kl DO©h 600 Euro
Takémal ar e
Ter mi nal M Yok 200 Euro
Ana G¢ z 5.000 Euro 2.900 Euro
Maliyeti
Avrupa K1 k DO©h 600 Euro

Takémal ar é

Toplam Maliyetler 5.000 Euro 4.300 Euro
Ek Maliyetler ADR/ RI D far ké, Sabit maliyetler

ye¢ksek bedell i e
Bir dorsenin Kstanbul ddan D¢ssel dorf €
y¢ke takéyan bir 4506 HCPW konteyner ian
700 Euro fark bulunmaktadeér.
Kaynak: BALO Tanetéecée Dok¢gman 2015.
3. Sonu- ve Dejerlendirme
T¢rkiye Odal ar ve Borsalar Birliji °nceél ¢ «
ekonomi k b¢ye¢ mesi vV e l oj i stik altyapeéeseé
bardeér makt ader . Bu Projenin °nemli ayakl ar é
bir bajl anté noktasénda yer al makt adeéer . B a
Kst aiKizmir aksénda yer al an ©bir cojrafi k o
demiryolu mj | ant €ésé ol an sayeéleé | imanlardan ©bir
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sebepl e Projednin Bandeér ma Li manédndan T

denizyolu ile ulakacak ol masé intermodal bi
Projenin ger-ell exmmad ii ialveantbianglliak eén sajl an
avantajlardan bazel ar é; bodi geudekioplht ama rl etj
mal i yetl er. sayesinde Avrupaoddaki mevcut T
kokul |l ar én anevsiadelisgri s | makakl ékl arénén °ng¢gne
d¢zenld i bir doxkehi K opdjalmarak,i sti k maliyet]| e
daha °nce m¢gmk¢iganl bhyealani hi mgmkemdahalea ad e lkr
i -in i stenilenehenmal hgkt ayvaanani Eogbnizeav tt ér a
edilebil mesi olarak séralanabilir.

Ayr éocfeé® rk, yol ve hava «kartlaré, ge-ikKk belgge

demiryolu takiéynadt adengeasiamde en aoupntajl é

tari feld. bl ok tren servisi sayesiinsdre - ékeéecxk
kaynakl é hat al ar nedeni gediek geel gdeneil erziom u
ol mameodé,yasakl aréenéen ol mamaseée gi bi st eéenl ¢
B¢t ¢csalpel an avantajl ar, hem zaman y°neti mi
takémacél ek yapma i mk©né sajladéejéndan bu
¢l kemi zin ekonomi k -ékarl aré bakeméendan bg¢y
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The Preferability of Light Rail Transit Systems between

Transportation Modes: Samsun Case

Uf uk Keéerback
OndokuzM a y @niversity, Dgartment of Civil Engineering, 55138takumiSamsun/Turkey

*Corresponding Authorufukkirbas@gmail.comufuk.kirbas@omu.edu.tr

Abstract

Turkey gives great importance to the development of railway networks both in urban
and national scale since the earlPp0@s. 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 intovie 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 ratksys 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 log f@ 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
preferencebetween transportation modes. On the othemdhan 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. Bsrmilirpose, a fivgoint 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 goingoni®n d o k u zUnMasity§ @MU) main campus site.
Keyword: Transportation planning; Public transportation; Light rail transit systems;

User satisfaction
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Hafi f Rayl é& Sistemlerin Ulakém Modl ar

Samsun ¥rneji

¥ 2t

Terkioye, 2000084an y€e&l bar eén bakeéek kent sel C
demiryol u ajl aréenén gel i ktiril mesine ol dul
ul akémda, toplu takémacélejen daha fazla Kk
kalitesinin arttsd@rsé&lemd =& i ameacedylka imraylmesi

hamle ile ¢l kede 13 adet Kehirde 350 kmoéd
hi zmete girmik, proje ve yapém akamaseénda
devam etmektedir.ultakemmmdd| ait@asanlalréni)

rayl é& sistemlerin bu tercih ¢zerindeki et ki
hafif raylée sistemin (HRS) kull anécél ar a-

b¢yekl ¢kte biaogl aAnaSlarmaiunk,eh-ral ékma al aneée ol

nsiyet, yak ve mesl ek gruplaréndan basit
Ki Ki Il e y¢z yé¢ze yapeélan anket -al ékmase
modl ar & ar asnéinnd atke | itrelrecninmelseirnnde Samsun «kKehi
olarak se-il miktir. ¥te yandan, kull anécé
hezla devam eden ve tamamlandéjénda yakl ack
-0 ft hatl & ol aFrakl e&anameHRY@&minmesi Klpet meye a
etabeéenda yol cu memnuni yet. dejerlendirilm
hazéerl anan dejerlendirme y°ntemi kul |l anél mi

(OM}! ) merkez kamp¢( s sddmsEBRSGmiIrns3ndet ale& @i

farkl é& ul akém modl aré araséndaki talebin de
Anahtar Kelimeler: Ul akém pl anl ama; Toplu ul akeém,; Ha i
memnuniyeti
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1. Introduction

Today, transportation Babecome 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, idustrialization 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 inuvssiiress

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 environmenth®meveloping
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 -@fh@eled vehicles in the
cities, transportation policy has changed talgahe 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, expee city buses (reduced number of stops), minibuses
operated privately and operated on a specific route;maxbuses operated privately

and operated on a specific route with private car type small vehicles. Various operating
options are preferred, eithas 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 handt 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 operatingAlpkokin, Topuz Kiremitci, Black, & Cetinavci, 20160 addition,
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rail systems have come to the forefrantterms 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, safetgpmfort 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 railwiag ffor urban passenger
transport was opened in 1832 in Harlem, New York. In Turkey, the first began to be
used betweerK ar a&n@ B e y oin lstanbul in 186Y Bakt ¢ r.Khere 2r8 1 4 )
studies in the literature that invemie different modes of public transport and
investigate the location of rail systems in public transpéart. p k °ek al. nhave
evaluated railway systems built and operated in 11 different cities in their study [1]. At
the same time, comparative evaluatiohrail systems and operating policies were
explained. B a b aSutélie, in the study, compared the public transport system
operated in large cities in Turkey and has made recommendations on improving the
operating policy( B a b-Sutcléfd 2016) In theG° s s $tudy) ansportation modes

used in urban transport were compared using different paranje@s s s | i .nirg , 2016)
the study, the results were ewaled 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 operatorgGirginerand C a n kinwestigated the satisfaction of the tram which
continues to be oO0@ergtaeadr i & . Batlkekskuegyh i r2 00 8)
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 systemgTripp & Drea, 2002) The study assessed the Amtrak passenger rail
route in lllincis.¢ u b arkl T ¢ r k examined the place and suitabiliby the third

subway in the urban transport plan, emphasizing the importance of rail transport
systems in transportation plans in Ank&r& u bu k & T ¢ r¥knntegamined2 0 0 3 )

the conditions for switching to railystems 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 mnefes of peoplbetween
transportation modeshe 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 collectddceyo-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 mediugized city with a population of gpoximately 1,300,000, is
located in the north of the Black Sea region of Turkey with a surface area of 1,855 km

The city center consists of four | ocal

adm

and Tekkek?©°y. Al most h ahe €ity aerfiterThenlecatignmip ul at i o

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 operatedtply and operated on a specific
route, taximinibuses 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, wasuctes 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 witigth lef 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 togethidevatimstruction

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 setagel. For this
reason, 22 ringing lines are allocated wherewineeled 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 provsdenuer 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 mountaitiears, 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. lunhisrse, data were
collected by facdo-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 a@mpus 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 tpea& 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 surnay. Wh
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 graduatexf. 16%
the participants were found to be in thellbage range, 40% to -8 age range, 11%

to 2534 age range, 11% to 3Bl age range, 9% to 48! age range, and 13% were over

55 years of age. The rate of using LRT of subjects participating in the sureagtal

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 3.3% 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 tkeaaliscrepancy 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 taxdminibuses operated privatelydonperated 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, lexpress city bugreduced number of
stops), minibuses operated privately and operated on a specific toutee 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 tisers 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 thattprivar 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 clebattthe 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 evaluatiorbetween transport modes.
Ekspress
Private Car LRT Minibus 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 askidspecify their satisfaction levels in terms of various criteria by
using the fivelikert method. According to 11 criteria includindRT 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 ates of users for each criterion are shown in Fig.4. In order to translate user
responses to substantial results, in the-tiweice 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 vehicézlatsh

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% isfisdtifrom 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 gewemall satisfied with the
crowded rate of vehicles, while the access to the stations, the level of safety in the

station, and cleanliness are satisfied.
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Fig.4. Users' satisfaction rates for each rating criterion.
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3.3.The Effects of the Rail Systems orhie 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. Fthis 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 withRT, free ring services are provided from the last station

of the rail system to the campus with ldevel tirewheeled buses. Since this free bus
transfer has lost its economic ability, the LRT is being enlarged into the OMU main
campus in the third stagé&his 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 OM 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 traviefee 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 ofhe 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 thesurveyed 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 pede 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 continueising 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, whenthe 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.

B Free Bus Transfer
H Price
m Travel Time

Other Reasons

Fig.5. Reasons why LRT is not

33.7% 35.0%

35% +
30% -
25% -
20% -
15% -
10% -
5% A
0%

16.2% 15.2%

Preference Ratio

farred Private Car ExpressBus City Bus Minibus
preferre

Fig.6. The preference ratio of @MU 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), théeets 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, minibuse 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 ssfied 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 rarning will decrease by 19% with the completion of the ongoing third

stage and the change in demand modes.

Acknowledgements

The author acknowledges the support given by Istanbul University and Ondokuz
Mayis University. The author thanks kduhammet Alta , Ay dén K¢l ekoj | u @
B a kfar their support for field survey.

References

Alpkokin, P., Topuz Kiremitci, S., Black, J. A., & Cetinavci, S. (2016). LRT and street

tram policies and implementation in turkish cities. Journal ah3port Geography, 54,

476-487. doi:10.1016/j.jtrangeo0.2015.10.004

B a b aSutélite, E. (2016). Urban rail operators in Turkey: Organisational reform in

transit service provision and the impact on planning, operation and system performance.
Journal of Trasport Geography, 54, 48/5. doi:10.1016/].jtrange0.2015.08.008

Bakt¢rk, G. (2014) . Research of the Urban N
with Worldwide Examples. (Transportation and Communication Expert Thesis),

Ministry Of Transport, Maritimé\ffairs And Communications, Ankara.

¢ubuk, M. K., & T¢r kmen, M. (2003). Urban T
Fac. Eng. Arch. Gazi Univ., 18(1), 1-234.
Girginer, N., & Cankuk, B. (2008). Measuri:r

Logistic Regression: A Case Study of Estram. Journal of Management and Economics,
15(1), 181193.

110



180
ji? (

BANU-ITSC'18

2N | gAN DIRMA

i = () | ONYEDI EYLUL
.~ ¢ ) | UNIVERSITY
\ /

~——

N

WOIRM4 O\
(@ =i

o

G°ssling, S. (2016) . Ur ban transpo#t

doi:10.1016/j.jtrange0.2016.05.002

¥ncyg, E. (1999) .System nndOurt GitiesnEnginEen and Raechinkry,

1(4), 1930.

j usti

Tripp, C., & Drea, J. T. (2002). Selecting and promoting service encounter elements in

passenger rail transportation. Journal of Services Marketing,

doi:10.1108/08876040210436902

111

16(5);44432



e\ BANDIRMA

I
iﬂ U (% ith %) | onvEDIEYLUL
- o5 | UNIVERSITY

BANU-ITSC'18 ~—

N

\AO\RM,q O\

N

Metin Madenciliji Tekniji Yardémeéeyl

lzerindeki Duygu Anal i zi

M¢bin ¥zMaehmet Tekt ack

Bandérma Onyedi Eyl ¢l l'niversitesi, Bal eékesir/ Band:i

Bandérma Onyedi Eysigt/ Bander ma t mtekzobhdhdrad egliktie i y e

¥zet

¢al eékmamézdaki ama - bireylerin akell e Ul

a-éeélaréenén/ d¢kegncelerinin ne y°nde ol dujun

il erledijimiz -alérmadda wéti dmamh é&e rodialriajki nk a
I Kl eme y°nt emi ile °zelli k -ékaréménda bul i
czerinden sonu-Ilara wulakmayé hedefl eyen m e
Anali zimizde Rapi fmyhar ARedbgeamé aaeamc sl at er
ve trafik yojunluju kelimelerinin twitter

sayésal sonu-|lara wulakacaj éz. Daha sonr a

duygu analizi y°ntleeli klué diajniémiaz akePinmeldemn
ol uml olumsuz veya tarafséz yakl akéméne i

u,
koyacaj] éz.

Anahtar kelimeler: Ak el | & Ul akém Sistemleri, Otonom A

Madencili]i
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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-larauth of Data
Mining, the text mining technique, which is used by natural language processing
methal 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
repeatd 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

113



LT

lbl AN | BAN DIRMA
(% ith %) | onvEDIEYLUL
a2 \\& r}/ UNIVERSITY

V\D\RM'QO
N

N

ANU-ITSC'18 ~—

1.Gi ri K
Géenegmegzde il etikim ve bilikim teknolojiler
sisteml eri czerinde de olumlu bir etki yar

i fade ettijJimiz bu kavramda ul askéltmd kmais®€t er

trafi k g¢venlijinin arttéreéel maseéedeéer. Ak el | é
d¢kegnme ve kararl ar verme ol arak da i fade
(International Road Federation RF) AUS ama-| anven@;,vénvenlsigr:
s¢rder el ebilir y ol ul akéménén sajl anmaseé,

analizi, bilin-11i karar verme ol arak belir/l

2017 yeéeléenda yapté]jée a-ékdyaénsaéy al 1g°miel yTosmr k7 -

ul akméckt éer . . I kede her 6,8 Kkikiye bir ot o
al endéej énda ar a- sayeéséenen - ok fazl a ol du
ka-énél maz bir sorun ol dujunu s°%%wleenyebi | i
ekonomi k, kesa s¢rede ulakémé hatta enerj.i
katkésé ve -evreye daha az =zarar veril mesi

konumuna gelmektedir.

2. Metin Madencilifji

Met i n madenci | i0jéilni nyéedd-amiak i daly@@a8& makt adér
yaygénl akméexkt éer . Tanémsal ol arak metin mad
kabul ederek bu metinler czerinden yapésal

¥ r n emetiny, z e r duygdsalanalz, metnins é n é f | a wedkeéw -é€4 kmearsé&l ma s é
vb.gibi- al & kynaapléalra b mlaid e n MeEitna fl € n ¢ ibir altjd ia dlaeak

kabul edilir ve ikisini birbirindenf a rkké |8azre lisé vierkma d e n c i kl a |I] & pnl daer
d¢zgyen tabanl aidkéand & tmétin kmeand e n c i lisé jdion dig
metinlerindenr é k ar e KEKERETr 201 4)

Oxford s °© z | de jngin analizini;b ¢ y y & zk@aynakk ol ek si yo=md lalrieknléen
bilgisayary a z € | ke unll laa genil bt bilgik, r e t anma & ¢ égeleranesiveya

uygulamay a p é lolanaks @ n &€ (nT B T20X7)
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Met i n madencilijJi yapéereeabéhryé oftambti k| e ek
aramal/ bil gi eri Ki mi ve sosyal medya g°zet |
Madencili]i g e neeilgitkr; ExknF op maklyeml|l eGelt i r i mi |, :
Var | ék Tanéma, ¥reéent ¢s ¢ Tanéml é Var |l ekl a

tekaremlar é,( KEKERU RrOdldi)z i

3.

Metin Madencilijinin Klgilendif]Ji Pr ot

a) Enf or masyon Getirimindd gi°lnenbi kegi nkoonut c
akamadeér .

b) Doj al Di | Kkl eme Akamasé=Metinden °zel i
el de edil mesi akamaseédeéer .

c) Adl andér élThaenke nveead rilné ki kK1 e me akamaseénda [
czelli klerin -ékaréel masé i-in kullanéler

d ¥r¢nt ¢gse¢g Tanéeml & \Baarzléé kdluarruenml aB uwlau n nmaest en=i
°czel bazeée bilgilerin metin madencili]jin
posta adresleri, telefon numaral ar é, ac
olarak almak isteyebiliz.

e) KI i Kkal, Ol avy tcekbdeemt hr e ama-1 arl a met nin
bilgilerin -ékarél mase

f) Duygu Analizi(Sentiment Analysis Met i nl er de ge-en duygus

-ékarél maséné ama-1ar.

4. Duygu Analizi

Son yeéellarda, ©°zel loilkma&k T,wietrteer- emdadgddijil asosy

el de edilen veriler czerinde, duygu anal i :

yat ér maceéel ar é&n (TahggHuifengnTan, & @hkngp009)e d i r .
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Twitter farkl é k¢ltkul veanasee ilkietdleans imné yoah ia

dillerde ve i-erikl er de(PakeAerandera& Paroubgkl a ma k
2010)

Tanémsal olarak duygu anali zi t emel ol ar ak
olup verilen metinin duygusal olarakf ade et mek i stedi J i séneéf
Duygu analizinin ilk -alékmalaré duygusal
ge-mekte olup verilen metni ol umlu (posi ti
sénéfl andeér may(Ek BKM2BRL6) Daunyagkut aaeal. i zi , her bi
kategoriyi t emsi | ettij]i bir dok ¢ man SEén

(Prabowo, Rudy, & Thelwall, 2009)

4. Metodoloji
41Verilerin Topl anmaseé

Veriler RapidMiner progRagmaMi helr | ana&li arcall | a

ver i madenciliji, metin madenciliji, tahmin
ol arak geliktirilmik bir yazeéelém platfor mud
42Ver i Topl ama S¢reci
B Marage Comnectiont . - Manage Connections E— Latn!
:;}J M0 U GRS SO €L O FMEVE 30 RIS (CANICEONL ::'} HOT0 10U C30 AN, €38 o6 temOve 31 vILadle CoNBRCcions
Local NewCosnection x tweet anatz X
NewConnechon » NewContacion
ScCess token iatatatatannd I 8 ¥ * Ty apphcanca
neet analc betet anaky
applcabon key 1 4
e 503 comnectin v Fren o= 244 connecson ;
o s schaoge | I Gancu o samancanges P Cances

KI k ol ar ak Rapi dMi ner vyappalgirlamé&k ai diulyg®AYlain
Anal ysis paket programé indirilmiktir. Dah
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ATwitter Searcho operat®r¢ngeg ekliyoruz. Ar
her hangi bir Twitter hesapblé cialte olmajoll aarxtt & r k
Daha sonra duygu anali zi yapabil mek i-in 0,
°nceden AYLIEN sitesine ¢yelik olukturup al
Keyo kodlareée girilmik ve bajlantée Kkurul mukt
Parameters Parameters
Search Twitter Analyze Sentiment

connection annection ¥ i | connection weetanaliz v i

query L input attribute Text LR

resuilt type recent or popul... ¥ (i | sentiment mode tweet LR

lirmit 100 i Is input URL i

Twitter Searb oper at°r ¢nde fAiqueryo késména ar amak

ALIi mito késménda ise arayaca] éméz maxi mum
kesménda i se firecent or popularo se-enejin
arateyoyne. SAmtail ment operat®°rg¢gnde i se Ai n
se-enejini se-iyoruz, ASenti ment modeodo Kkeés
anal i zimize bakl éyoruz.
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5Akél |l eSUs aemimer i i | dleriKDuggu AnaliziAt él an Twe €

Sonu-1 ar é

Row No. Id polarity_confidence subjectivity_confidence polarity subjectivity Created-At From-User

1 9852016517 0.653 0.575 positive subjective Apr14, 2018 . riyanto

2 9851719810... 0.653 0.575 positive subjective Apri4, 2018 .. Mae_denz

3 9851186741... 0.653 0.575 positive subjective Apr14, 2018 .. NarGanie

4 9851020859... 0.653 0.575 positive subjective Apr14,2018 .. Almubarrag

5 9851009330... 0.551 0.952 neutral objective Apr14, 2018 . Svetlana

G 9850828241... 0.653 0.575 positive subjective Apr14, 2018 .. Deckstablest..
7 9850685050... 0.653 0.575 positive subjective Apr14, 2018 .. aHacracwAa

3 9850552817 .. 0.653 0.575 positive subjective Apr14, 2018 .. Sayang

9 9850534293... 0.653 0.575 positive subjective Apr14,2018 ... Ekram Hasan
10 9850517592..  0.653 0.575 positive subjective Apri14, 2018 .. COSMOTO0#.
ik 9849919263... 0.653 0.575 positive subjective Apr14, 2018 ..  maya

12 9849735259 0.653 0.575 positive subjective Apri4, 2018 .. fara_buduk
13 9848713664 0.653 0.575 positive subjective Apr13,2018 .. Anna Pushkar
14 9848707182... 0.653 0.575 positive subjective Apr13,2018 ..  Angelica

15 9848560456, 0.653 0.575 positive subjective Apr13, 2018 .. Denis Serafi...
16 9848463358..  0.653 0.575 positive subjective Apr13, 2018 .. Chiki Mya

Anad i z sonucuna bakteéjémézda polarity_ confi
polarity ise atélan tweetin duygu d¢zeyini
bize ©°znelli k katsayéseéene, Ssubjecti®@ity i s
hakkénda bilgi vermektedir
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Pozitif-Negatif-Notr

m pozitif ®mnegatif = notr

Anali z sonu-larémézda pozitif tweet sayéseée
ol mak iczer e topl amda 119 Tweet 6e ul akt e
i ncel edi jéilnmiezd &l axkkem Si at @méeertilTevrhiark k é n %@ 2 C
ol uml u, %30 ¢ ol umsuz vV e %3561 nin i se tar af
kull anéceélarénéen akellé wulakéem sistemler.i
kull anécélarén genelinin olumlu bir g°r¢kKe

Oznel-Nesnel Duygu Analizi

M subjective ™ objective

Kull anécél arén akélleé ulakém sistemler: hal

ol ma durumlaréna g°re inceledijimizde at él
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ol dujunu 36 tanesinin ise nesnel yoruml ar

yc¢zdel i k ol arak yorumladéejémézda %7006inin ¢

ol dujunu g°rmekteyi z

6.Trafi k Yojunluju Kle KlIgili Atélan Twee

Row MNo. Id polarity_con... subjectivity_... polarity subjectivity Created-At From-User From-User-ld
1 9847619099 . 0.979 1 negative subjective Apr13, 2018 ... HassaanMiazi 131094666 &
2 98344788544 0.748 1.000 negative objective Apri2, 2018 ... MehrTarar 588587397
3 9818711294 0.491 1 neutral subjective Apr5, 2018 3., Ali-A 155620461
4 9852316203.. 0.976 1.000 neutral objective Apr14,2018 ..  Wahono Kolo... 185109538
5 9852313273.. 0952 1.000 neutral objective Apr14,2018 .. OldMan Stuart 52622109
i} 9852312602.. 0.929 1.000 neutral objective Apr14,2018 ... BeatSquad .. 3301910092
7 9852309643, 0729 1 neutral subjective Apr14,2018 ...  Piehole Need... 16167428
8 9852303860... 0945 1.000 neutral objective Apr14,2018 .. Jonathan Hall 43435534
9 9852298281.. 0.581 0.796 neutral objective Apr14,2018 .. ZEYEEI Zu. 509103872
10 9852208068, 0.525 1 positive subjective Apr14,2018 ...  Chandler 1029321258
1 9852297598, 0.930 1 neutral subjective Apr14, 2018 ... Jill Ragan 3125515909
12 9852205922 0.570 1 positive subjective Apri4, 2018 ...  Suresh Kumar 8704824944
13 9852288597 ... 0721 1.000 neutral objective Apr14,2018 ..  HAES 113629111
14 9852286082, . 0.493 1.000 negative objective Apri4, 2018 ... Jacgques Qeuf 505746509
15 9852282659, 0.974 1.000 neutral subjective Apr14,2018 .. Marcelo Indcio 1036277450
v
tekteda Twitter kull anécél ar éneéimddayguaf i k yo

anali zi -Ne¥meklikksonu-1ar e VvV e bunl ar én k a

kull anécél arén isimler. ve t weet attekl ar é
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M negatif W positif = notr

0% 3%

Trafi k Yojunluju ile ilgili at el atf, B 499 t we
tanesi netr t weetten ol ukmaktadér. Bu sonu- |

atéelan tweetlerin %976sinin olumsuz, %306¢ng¢

trafik yojunluju ile ilgild@i ner enttldeyiz.e hi - C
Bu sonu-Ilara g°re kullanécélaréen -ojunl ujut
d¢keéencede ol dujunu i statistiksel ol arak da

Oznel-Nesnel

Nesnel
3%
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Kull anécélarén Trafik Yojunluju hakkeéndaki
duuml aréna g°re inceledijimizde ateéelan Twe

ol dujunu 76 tanesinin ise nesnel yoruml ar
y¢zdel i k olarak dejerlendirdijimizde %97

ol duj mmekieyizgy

7.0t onom Ara-1lar KleKIlgili Atélan Tweet]l ¢
Row No. Id polarity_con... subjectivity_...  polarity subjectivity Created-At From-User From-User-ld
1 9858126390...  0.968 0.993 neutral objective Apr16,2018 .. Channel New.. 38400130
2 9857798336... 0.849 0.971 neutral objective Apr16,2018 ..  Global Times 49616273
3 9858423862...  0.857 1.000 neutral objective Apri16,2018 ...  dena 25086173
4 9858683081...  0.882 0.991 neutral subjective Apr16,2018 .. Idea Quarter 3335825441
5 9858679730... 0992 1.000 neutral objective Apri16,2018 ... New GizmoB.. 1357334300
6 9858669653...  0.960 1.000 neutral objective Apr16,2018 .. Jim Campbell 19958841
7 9858662700... 0.726 1.000 neutral objective Apr16,2018.. EUREF-Cam.. 1878920655
8 9858655887...  0.950 1.000 neutral subjective Apr16,2018... OCE 38190216
9 9858654952, . 0.929 1.000 neutral objective Apr16,2018 .. Carthage Trib.. 422215908
10 9858649786... 0933 0.895 neutral objective Apr16,2018 ... PamGordon.. 2884564738
11 9858649697 0.901 0.859 negative subjective Apr16,2018 .. B.J. Wade 2409371190
12 9858640216.. 0.901 0.981 negative subjective Apr16,2018 ..  SeanHerndon 20793622
13 9858625557 ... 0.984 1 neutral subjective Apr16, 2018 .. Olivier Soula 219379601
14 9858616684...  0.872 1.000 neutral objective Apri16,2018 ... GX Group 1118765467
15 9358610888..  0.984 1 neutral subjective Apr16,2018 . LucyKillip 4561882462
16 9858606649...  0.902 1.000 neutral subjective Apr16,2018... Two Ex-Goog.. 9087324910..
Kull anécél arén otonom ara-1ar ile 1 gili

e
Nesnelli k sonu-1larée ve bunlarén katsayél ar &
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Ot onom Area-illagri |ii atélan 1004 adet t witten
negatif ve 939 tanesinin ise n°tr tweet ol
i nceledijimizde ateéelan tweetlerin %561 ni n
tar af sué zg °orl¢duje kt edir

Oznel-Nesnel
Bireylerin ot onom ar a- hakkeéndaki atéekl ar e t wee
duruml aréna g°re inceledijimizde ateéelan T
ol dujunu 669 tanesinin ise nlrsaleilz §gxoEMUUMI laar
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y¢zdel i k ol arak dejerl endirdijimizde %330¢n

g°rmekteyi z.

8.Sonu-

¢al ekmada khéelrldJy lakreimn SAsteml er i, Trafi k Yo]j
konul aré hakkéndaki duygul ar é@zamizde Twitter y° nde
sosyal ajeéenda akellée wulakem sistemleri hal

hakkénda atéelan 2499 tweete ve otonom ar a-|
Anal i z sonu-1| ar éAkidél eg° Ué akbém e Wlhast @tmi ek i ar e
Tweet !l er nimol u%t 2M,sHBI agnsuz ve %3506i nnuh | se t
Trafi k yojunluju hakk®iT7dai atal ahumwaeet PB8D
bir yaklakeém sergiledijini ve trixféoink eyndjnunl
bul unnvaed égttonom ara-1I| ar h@wk&kiemidma alt @mlauwm, %2
olumsuz ve %9306kbdyghui sentteuvumnésalkacxktek. Bu
akéellée ulakém sistemlerinin bireytletgkr ¢zeri
Bireylerin trafik yojunluju hakkénda %97 o
da g%z °n¢gne al érsak akéll é& ulakem sistemle
azalt mase gi bi °©zelli klerinden dod @ary@n akée
bireyler ¢zerinde daha fazla olumlu bir etk

9.Li terate¢gr

Te¢rk-e Twitter Mes agdla@léchiemi dDeu ygmuc eAniaklliiz i
czerinden -ekilen T¢rk-e bir vendeskgul |l ahaea

mesaj |l ar évneéyna oolluummsuwu z okespi bl mddémMésén amacé

-ékareém model i gel i ktiril mick vV e bu mo d e |
incel eMtmdBKAN, .¥ZYER, & T! M!KL! ¥ZYER, 2015)
Met i n Ma d e n caril ile JTwitter YDuygt émaliziad | & -al ékmada m
madenci |l ifji yenteml eri ve duygu anal i zi t el
emoj i ol arak i1 fade edil mesi ama-|l anméexkt ér .
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i -eren veriler aneal i-zal exka&pmama&n dmymgkuegn ol d

-al ékma kapsaménda farkl e makine ©°Jrenme

oranl aréna sahip sonu-1lar el de edil meye - a
orané %52.09 il e Nai vieaB aeyledse. KeYEiRI&hiYUtRITrg &r i
KEKER, 2017)

Sosyal Medy a Payl akéml ar énén Duygaud!| Anal i z
-al ékmada belirli bir twitter kullanécél ar e
anal i zi ger -eklektda i Bay s vealagaid i zmaxé mkasl

kull anécél ar én payl akéml ar e (BAYKARAEd é bir
G| RT| RK, 2017)

Sosyal Medya | zerinde Ver.i Anal i zi: Tweéett e
tartékéel an sosyialt obpilra nknoénku nvuen dvueyrgiul eanal i z |
bul unan sonu-1ar gersellexktirilmicktir. Son
sosyal medyadaki tepkiler kekillendirebilec
ve et kil abileceklerdid IAILBA YRWAWKY r TOPAL, & ALTI NT/
Duygu Analizi ve Fikir Madeaddad ek madagbDuygao
Anal i zi genel olarak anlateéel mék ve bu ko
Duygu Anal i zi abygyoul amal ar & g ®stoeruinl mi kKt i
-ékarmak amacé i1ile son yeéellarda yapélan -
-al ékmal ar kategorize &edilerek g°steril mick
sénéfl andérma probl emlyesi nien De%1t gh¢ V&t Rai \
en -ok kull anélan makine °Jrenme algorit ma
Yapél an analizler sonucunda Kngilizce di |
déekendaki dill erde kaynakCAMsS& KALATAK N 20 d7
Te¢r k- aelerdddtygu Analizia d tad e k mada hem Kngilizce he
yapélan -aléekmalarda kull anélan Makine ¥Jr
met otl ar é yeni °czelli kler e k| e n eerinelk ol ukt
dejerlendiril miktir. Anali z sonucunda f il n
ol arak ortaya -ékméek fakat toplam duygu y°
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veri k¢ mesi i ncelendijinde ise m@mklrin topl
etkinin olduju(FoRKMENODAKE] BIOEEE T .

Duygu Analizi (Santimantal Analysig d lad ék mada | i teratg¢rde duy
ge-en kavramé a-éklamakter. Genel ol arak bt
y°nteml akiée) akaveél °z¢il mesi gé- g°r¢len zorl
-%z¢m %°neriloeri g°steril meye -aléekél méxkter
Spar k i si mli yazél eméen ¢zerinde -al ékan MLL

°rnek kodlekr kwéirdialne&l an al gbk EKEBR)] arDuwngek
Analizi(Sentiment Analysis), 2016)
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Yée¢ksek Ejim Téer man mal OY0e tAeln-ea ki nTea bSaanhl

Tramvay Aracé Konsept Tasar én

M.Hiiseyin CETIN' Yalgin KAHRAMAN® Yunus Can KELES®

Hakki KANYILMAZ*

Karabg¢ksiunyi,vemacul ty of Engineering, Departmant of
hcetin@karabuk.edu.tr
Karab¢k University, Faculty of Engineerbak, Depart
Turkey,yalginkahraman@rsd.org.tr
S’Karab¢k University, Facwulofy RAdi Ewa@gy nBesti eams Dregpiam e
Turkey,yunuscankeles@gmail.com
‘Karabe¢k University, Faculty of Engineering, Depart
Turkey kanyilmazhakki@gmail.com

¥zet

Rayl & sistemler, génegmegzde en -ok tercih

Geli ken teknol oji ile birlikte her ge-en g,
Bunun yane Sér a artan negfusl a birlikte,

armmmakt adeéer . Kent - ul akém sistemlerinde
Zamaneéeé, i Kl et me ©° mr ¢, ener ji mal i yet. ve el
ulakém sistemleri b¢yeék avantajl ar sajl am
geometr Kk yapésé, raylée ulakéem sistemlerinin ki
kentl ekmenin yané sér a, yé¢ksek ejimli ramp
b¢yeéek sorun texktkdkKeretamekstéerddaki Reatyki | exki mir

tonal € ye¢klerin d¢gkek kuvvetl erl e ttekeeénmaseén

et kil ekimler. hezl anma, frenl eme ve ejim -
-ékmaktadeéer . HézIl anma-t eleerf r&amd £éned aeksin as&erd
art éirmak kull anél an kumlama sistemi ejim -
Bu yetersizIlifJi gidermek i -in kabl ol u, fén
tahrik y°nt emi Bukkul & bk arhkandemaagydearl .isi st emi yl e
kadar ejlien,éeé%h®d0 al -ak tabanlé bir tramva
yapél méekter. Rayl & wul akém sistemine g°re d
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%806dir. ¥rnek wuygulama alanénén uzunl uju 1€
7 1 stasyondan ol ukmaikniad,ér de irreynalyer g gz «r g
konumunun ve diklinin boji czerine naseéel y
Al -ak tabanl é tramvayeéen, tam kapasite ve i
enerji harcadéej énén hesamlde®maldaarhéa y aep&lemdK |
-1 n elektriklIl:i tahri k sistemi tercih edil
aktaréemée red¢kt®°rl e sajlanméxktér. Bu -al ex
sisteml er i Kl etmecili]inin -kiemagyer Isistdmii,| me s i €
%100 al -ak tabanl é tramvay aracénén d¢gnya
Bu nedenl e, veri mli bir i1 kletmecilik a-eée&séi
I Kl etme i mkané sajl amak i -in %100 al -ak t

tramvay aracénén konsept tasarémé yapél mékter

Anahtar kelimeler: Dik {Kremayer Demiryolu, Tramvay EJ i m.
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Abstract

Rail systems are today's most preferred transportation and transport systems.
Technologies are rapidly emerging every day with more innovatggems. 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 lifeggrmrst 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 fsigipe ramps is #&ig problem for
vehicles of rail system. The low rdad-wheel interaction ensures that high tonnage
loads are transported with low forces. But, low trémkvheel interactions are a
disadvantage during acceleration, braking and slope climb. The use ddikivheel

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 des@ri@®% lowfloor

tram vehicle is made, which can be inclined up to 25% with argekrsystem. 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%staimnis.

The design of the rae&ndpinion 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 additiaaalsyistem

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 andniergy operation
possbility, a concept tramway vehicle with 100% lgwofile, gearassisted 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%b&dtem tram vehicle

with gea-rack system. For this reason, the concept design of a tram vehicle with a
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100% lowprofile, geardriven propulsion system has been designed to provide more

accessible and lowwnergy operation possibilities in terms of efficient operation.

Keywords: Gearrack railway, Tramway, Slope
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1.Gi ri K

Rayl & sistemler teknol oj i si génegmegzeéen vazge
g¢nde yaklakék 9 milyon, New York Metrosu 5,
yol cu takémaktader . N¢fus ve yapél ammmaén
sebeplerinden birka-édeéer . Emniyetl!l i, ekonor
edi |l mesi ndeki en temel etkendir. Sadece yolc
ge-erlidir.

Rayl & sistemlerin bir kBarkkalayantaj el makéedat
tamamen -evre dostudur. Bir karayolu arace,
ol uktur maktadeéer. AB ¢l kel erinde rayl é siste

kazanmakt adéer .

D¢nyadaki dudma@&@éem-mo en °nemli faktorl erden ©b
modl ar énén enerj.i t ¢cketi mi y¢zde ol arak wver
et kil er. Enerji t¢ketiminin en az ol duju ul
bakk | déj énda, rayl é sistemler ekonomik bir ikl

Ulasim Turlerinin Enerji Tuketimi (kcal/yolcu-km)

-

= Rayl Sistemler(%7) = Otobiis(%10) Otomobil(%46) Havayolu(%37)

kekil 1. Ul akém T¢grl erinde Enerji T ¢ K€
D¢nya genelinde insanlar ul akémén g¢venlijin
Emni yet Yreinnelteirm Bkiur ul mukt ur . Yol cul arén can

hatteénén, -evrenin g¢égvenl i de °nem arz etm
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Geli ken teknolojiyle birlikte, rayl é ul aker
t¢retil meye -alékéel mgheadi sGeki xnmelteknoadec k
ol arak da iyl sonu-1lar el de edil miktir. Kkl e
ul akém modl arénén -°z¢ml eri gi bi sisteml eri
i stasyon takeamtastemhi ve hézlé -°9z¢;me kavuck
ortaya -ékméexkteéer. En ©°nemlisi, sisteml. i Kur
entegre ol abil mesidir. Bu durum, s¢roehlrli ol a
sajl amaktadér .

1.1. Kent K- Rayl é& Ul akém ve Klave Tahrik Y°nte
Kent - ul akem modl aré tercih edilirken k
°nemlidir. ¥zelli kle y¢ksek ejim dijer kent
birlikte, rayl e sistem ara-|larénén en b¢yék soru
ger-eklexkxtirilmik olsa da, ciddi tekni k sor

-ékma esnasénda aderansé arteéermak idé&rn. kBl |
yetersizIlijin -°z¢m¢g i -in geliktirilen kabl c

y°nt e mi bul unmaktadeér .

1.1.1 Dixkli Rayl & Sistemler

Di kI i demiryoll arée ile y¢ksek ejimli yol | ar ¢
ol dhpu aksta(Resim 2 bkz.), demiryolunun ort
kremayer dikliye ge-en, di k1 i -ark bulunur.
hat boyunca dej il ejim baklangeecemédi%ndessiir
tasarém ve hesaplamareé yapél érken, kurp yar
Washington Dajé Demiryolu %37 ejim, Brezily
Pilatusbahn Hatté %48 eji mel ikadleami ryd&limakrn & da
Kehir - vV e banliy?© topl u ul akéménda da
uzunl ujundaki hatteée, %17,8 ejime sahiptir.
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Resim 1. Kremayer diRési makXemBi f£14i)] - ar kén boji sdzerin
1.12 . F¢eni kel er Rayl é& Sistemler

Feni kel er aynée kalén kesitli kabl onun 1 ki c
bir ring hattédeéer. Ekzamanl|l & hareket sajl ane
faydal anar ak yeéusktagnéd e- ébkualru.n aHhatmoétnor | a g¢- s a
kabl o rayl arén ortasénda bul unur. Ej im %10 i

derece kurplar (20D80my PRalrbanal élatt Esvikir &és
m did226 m uzunlujundadér ve 622m dijeri 449

Kapasite ol arak yeterl:] ol an bu sistem, bel |
makara si st emi dé¢zenejiyle kurulddie %% rre lhdag .
gi bi, ara-|lar ek zamanl é& ol arak zét y°nl ¢ h
-eki mi kuvvetini kull anmak a-éséndan °nem t a
Ej i ml i rampal arda hareket kabiliyeti mger - ek
heze d¢kekter. Hat 3z uwbn lkunj ua rgael nég |l € nidtai boal rdiuyj | ue
dekekl ¢7 ¢ -0k ©°nemli dejil dir. Pittsburgh (
hezena sahiptir. [ 3]
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Resim 3. B2 ykog rlauk °Fy¢, ni k¢l er Hatte[ 5]
1.1.3.Kablolu Tramvay

1873 yélénda icat edilip Ameri ka, Avustraly:
el ektri kI hafif raylé takeéetlarén icadeée il e
tramvayé g°r ¢l mektrediérk maKjtiand é%2 1 6le5 kkandas s ab
Hat wuzunluju ve hat boyunca toplam ejim deje

il e kablolu tramvay yerini elektriKkI:I hafif

Resim 4.San Francisco kabloltramvay?2]

Kabl olu tramvaylar f¢nikegler sistem gi bi gi

rayl arén ortaséndan giden bir kabl o ile har
134
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binasénda bulunan el ektri k¢kmoitwwlrétamé hé&zeé ha

sahi pken, hat mesafesinin uzamasé bu heézda
kull anél an kabl onun mukavemet yapésé a-ésénd
Tablo 1. San FranciscooddaklkleriRlabl ol u Tramvayl arén hat

Hat Tek Y°n UzuAzami Ej

Powwell ve Masor] 2.6 17.5

Powell ve Hyde | 3.4 21.3

California 2.4 175
1.1. 4. Kl ave ¢Ceki kI i Rayl & Ul akém Modl ar én Kar ke
Bu ¢ - farkl e ulakém modu sadewe tsekKmrol oyjeitlke
a-eéséendan da kendi i -inde farkIl él ekl ar g°st.
Kl ave -eki«kl: i tahri k y°ntemler.i her b°l geye
en t emel amacé y¢iksek ejaibmllii yb® I gel earrdedr ma
I Kl etmecili k sajlamaktadeér. Kabl olu ve f¢ni
yapél éerken, dikli demiryollaré ile y¢k 1 Kl et
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Tabl o 2. Kl ave Tahri k Modl arénén Karkél aktér él masé
Di kK11 De mi r y Kablolu Tramvay Féeni kel er R
Elektrikli, Dizel Elektrikli | Elektrikli Elektrikli
Tahri k ar a- Il Sabit elektrik motorlarlal Sabit elektrikli motoriki
elektrikli motorlardanf k a b | o arace€ar a- veya
sajl anér edilir kabloyu sevk eder
Baj émséz ar 4
~|Motor suz
Bajéemséez, kefrenl eme I
tamamen kabl
kavrar veya
_|Hat uzunl uj |2 ar a- fuzunk
Hat uzunl uj U
m¢ mK ¢ n <2 km
_ _ _ _ Kk i veya da
Herhangi  bir noktadi Herhangi  bir noktadi
) . ] . il k ve son
istasyon konulabilir istasyon konulabilir _ _
simetrik
Kabl olu tramvayl ar i kletme heéezé ve tahrik y°
edi | memesinin aseél sebebi el ektrikli hafi
motorl aréndan el de edilen g¢-, rede¢ktor yard
Bu durum hareket kabiliyetini artérmakta ve
s stemde el de edilen g¢-, kabl olu sistem |
ol ukmaktader . Bu sebepl e, géenegmegzde kent i -
tercih edil mektedir. El ektri kIl i dhiakfémdyerr ay |l é
sistemi entegre edilebil mektedir. Bu sistem,
edil ebil me imkané sajl ar.
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Bugdet (Y¢k Anali zi)
steml er ar a- tasar éeémeée ger
eki pmanl &) ve standartl ar
ve o0 séneérl arén -
il e aracén topl am
tasar e me, aks tasar eme, boj i
et ki eder. Standart/]
oturan gjoércluéjag eveé ét am,

ttesapl aneéer .

Resi m 5.

Tramvay

Tasar é me

Tabl o 3. Maksi mum Ajeéerl ék Tabl osu
Mo d ¢ | 1 Mo d ¢ | Mo d ¢ | Topl am
AWO 11785 3725 11785 42595
AW1 13255 4425 13255 46235
AW?2 18715 5545 18715 58275
AW3 21445 6105 21445 64295
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Tablo4. Ak s Y¢ ke Tabl osu

Aks 1 Aks 2 Aks 3 Aks 4 Aks 5 Aks 6

AWO0 9096 6497 6445 6425 6437 8888

AW1 9647 6916 6825 7314 6409 9699

AW?2 10460 9543 9181 9753 9177 10536

AW3 11800 10763 10395 10884 10556 11852
3. Rayl é& Sistem Ara-|arée Dinami k Hesabe

Sabit blez e ilva har eket eden veya hézé dejiKk

kuvvetlere diren- denir Demiryollarénda dire€
ol mak ¢zere 2 gruba ayreler. Bu diren-1er;

T Héza bajlée olan seyir diren-1eri

1 Kurplardankg nakl anan diren-1er

T Rampa diren-1er.i ki -ékéekta negatif etki ve i
T D°nen k¢tlenin eylemsizIlik diren-1eri

Bu -al ékmada 1435 mmoéli k ray a-ékl éje ol an
hezdaaml seyir direnci ve ejimli yoldaki ramp

3.1.Elektrikli Tren Seti Seyir Direnci

Seyir Direnci, har eket y°n¢gnden ayr e kur al
Bunl ar dan biri trenin harehketsicmrdemmdbénaiynd:
diren-ler ve dijeri i se hareket y°n¢gndeki h
setinin s¢rtéenen mal zemelerin fizi ksel ki mya
muylu diren-IleridirbaMug!l di demelhei nekvel aeal
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ol mayan ve ar a- seyri esnasénda tren setini
direnci kendi ni gosterir.
Lokomot i f seyir direncini veren form¢gll erde
muylu di renci , yuvarl anma direnci vV e rézgar
verilmiktir. [ 6]
R, = 0,65.G,+ 13.n+ 0,01.G_.V + 0,031.(V + 15)* (kp)
R,.: Tren sistemi seyir direnci
G,.: Tren setinin toplam agirhg: (ton)
n: Tren setinde toplam dingil sayis:
V: Hiz degiskeni (km/h)
3.2.Rampa Direnci
Rampa direnci tren sistemlerinde g¢-lerini v
téekékta negatif ol ar ak et ki eden bu fakt?©or,
i Kl eminde ise bu faktorler ters etki et mekt
geometri k yapéséndan kaynakl ananséyri desaseéehn
karkeéel aktéklareée diren- rampa y¢i¢ksekI 17 il e
bul unduju y¢ksekl i kteki yer - eki mi i vme s i nec
dojrudan rampa direncini rwiemde . g Ralmgprai ndii rwee
fazla etkileyen olumsuz diren-tir. tekexkta r
et ki yarat maktadér . Frenl eme ikleminde i se
heza bajlé ol meypapgséndagebagnakl anan bir d
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R, =Gsina=M.gsina
R,:Rampa direnci
M: Toplam agirhik (ton)

g: Yer cekimi ivimesi

33Mi numum Mot or G¢c¢ Hesabé

R=R, +R.=F

Tren sistemlerinin hézdan kaynakl anan seyir
rampa direncini yenerek hareketinitekerlgkk d¢r me

géceéenegn ol ukmasé ger e krmeFikdbd @densek yebmesi gaereken k u v v

mi ni mum t"Bls&&r g¢c¢

Fik I:"Ikm,.
P= M(BG)
F'ﬁ:p}l’l ,.h
P= B—(kW)
Bu form¢gll erde yazél é ol an AFO knuv-veenibie rblierr it
uygul anan kuvvetlerin toplaméné AVOo, tren si
kuvvetini yaratan g¢c¢ gPsterir. [ 6]
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3. 4. ¥rnek Bir Tramvay Hatténén Cer G¢gc¢ Hesabeé

Tablo5.Model sistem g¢gzergaheée °zellikleri]9]

1. G¢zerpmah kartl

G¢é¢zergah Uzunl uj u|35km
Ortal ama Hat EJ i m|%1l6

2. Kkl et me kartl are

Ortal ama Tren Heéz|40km/h

Tren Aral éj é 2 dk

Yol cu Y¢kyg¢ 210 (yolcu/ ar a-)
Ara- Sayeéseé 6

Aracén Bok Aj ér | e&]30ton

Araceén Y¢gkl ¢ A] ér | 30+210x70x0,001=44.7 ton

TrenSetinin ¥, k| ¢ AjJ ér | e]6x44.7=268,84 ton

Tramvay aracénén -ekeceji g¢-:

N=[(W +s)x G xV]/275

N:Trenin aldejeée gg¢
G:Aracén toplam aj
s:Ara- sayeése
W: Ampirik demiryolu toplam mukavemeti
V:HEé z
W= 2.5 + 0.0005 >

érléjé

N=[( 2.5 x 0.0005 W2 +s ) x G x V] / 275

N= 312, 83 kW, her bir ar a - i -in i-
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Nropram = 321.84+ (6 X 85) = 822,83 kW

Par kur S¢resdz2xCg60dV x2x3.5§x60140 F 10.5 dk

Tren Sayasé&ur S¢gresib5/2=5P5tem Ar al é] é& =

Téem hatlar i -in gereken enerji
Q= Tren sayésée x Toplam Enerji = 5.25
4 . Enerji Sarfiyaté Ve Fren Dinamif j. He s &
4.1. Enerji Sarfiyateée
Enerji t¢gketi mi akajéeda bahsi ge-en alanl ard
0 Trafolar, komp es®°r |l er, vb (Yardéemcé g¢- teketim
U Kkl iml endirme ve aydénl at ma
U0 S¢r ¢k Sistemler.i (Motorl ar , Di kl il er, G¢ -
O Fren Direnci, S¢rté¢gnme
U Rejeneratif Frenleme Kazanémé
Tramvayda istasyon y¢klerinin anatempkeei gi°
farkl él ek g°stermektedir. kekil 16 de enerji
Tramvay
%5 - %10
M [stasyonel Tiiketim
Arac Tliketimi
%90 - %95
kekil 1. Tramvaylarda enerji t¢ketimi ana payl akemél[ 7
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4.2.Frenleme Denklemi

Frenl eme kuvvetine seyir diren-leri, .kurb

Mut | ak dej er ol ar ak tekerl ekl erdeki frenle

bulunabilmektedir:

1000

ffi' = aal " [1 + kj (rs':o:-'r} t + I‘;) (kp/ton)
f;.: Tekerleklerdeki frenleme kuvveti

k:S¢rte¢nme katsayeéese

a;:Ortalama fren ivmesi
I, o) : Ortalama seyir direnci
.. Kurb direnci

r.: Rampa direnci

4.3.Frenlemede Harcanan Enerji

Fren sabbkbéarek i bandaj é arasénda s¢grteéegnmeden
enerjide kull anéel amayan atéek enerji de bul un

W=3.93 ¢, — V7).(1+ k) — (ryom + 1 £ 1) (kpmiton)

W: Frenleme i-in gerekli enerji
V,:Aracin ilk hiz

V,:Aracin son hizi

44Fren Yol unun Hesapl anmaseé

Hareleti devam eden treninin belirlibif, h € z é Wiydh&&rz,éena d¢ker ¢l erek ve

katedilen mesafeye fren yolu denilebilir.
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3.93 [ L-"'— 'Z-" [1+k
= )(1+) (metre)
gy Hrg gt gt

SSFren

yolu uzunl uju
n,:Sabo il e

t ek ernimeekkvwedir as éndaki

s¢rt

K rampa direnci

¢p: Trenin fren yiizdesi
A5Frenl eme G¢c g
Bir tren G ajéerl éjénda ol sun. Bu trenin fren

. _ G000 v
Pﬁ.—]]f,..(;— o (1+k]afﬁ (kW)

P;.: Frenleme giicti

k:S¢rt¢e¢nme katsayeéeseé

a;:Ortalama fren ivmesi
46.Frenl eme S¢resi
Frenl eme yola@anal aeakédaj bagh frenl eme s¢resi
edilmektedir:

. (s)
t;.: Frenleme siiresi

t,: Intikal fren siiresi

V: Nor mal seyir heze
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6. Bogie Konsept ¢i zi mi

Di k1 i mekani zmal € boQi motasaveémé geatba@x5( &«A\
tahri kl i), 4 fren diski 2 fren Kompres®©r \
Krameyele kolay oturmasé ve rampa harici y ol
Si stemi hidr @&l iyku klaog lél ehrarielkeetawa]j | amakt adér .

1 takéeéyécé bogie den ol ukmaktader.

Resim 6. Mot or Bogie Perspektif G°r ¢ngémg

Resim 7. Mot or Bogi e Yan G°r ¢ n¢é mg (Di ki

145



146

P

g 1.7 ” | A\ BANDIRMA
C v (s @ () | ONYEDI EYLUL
S < =) | UNIVERSITY

~——

| pozisyonda)

Resim 8 . Mot or
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Resim 9. Mot or
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Resim 10.

Takéyéce Bogie Perspektif

5.G°vde Karkas Konsept ¢i zi mi
Tramvay aracé 25

m au tkkapasitesi aturam b0 | udbnddea 2v9e2 ykoi | Kci
ayakta ol acak

Kekil de tasarl anméxkteér .

Resim 11.

Karkas Perspektif G°r ¢ngmg
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6.Sonu-

Bu -al ékmada, gel i ken teknol oj i il e b¢gyeéeyen

sistemlerin ykeehyi¢grzlcerkienkifladrekrliene wuygul anabili

birinci bl ¢m¢gnde 11l ave tahri klii rayl e siste
karkéel akt é@&rmasée yapeél mexter. Kar kél akt é&r ma s
dik tkir e may er sistemli i demiryolu wuygul amal ar én
tabanl é(ultra | ow fl ow) tramvay konsept t as
bugdet (y¢k analizi) , di nami k hesapl amal ar &,
I -gar ekl i form¢gll er sadelextirilerek veril mi

bogie ve karkas konsept tasarémé ol ukturul :

kenti - ud yaxhleantda s¢r el erinin asitetetinin éoptimans € , m €
kul |l anémeée, mobilitenin artteéerél masée, enerji
azaltéelmasé gibi ama-I|lar dojrultusunda gel ik
Kaynaklar

[ 1] Dr. Veysel ARLI, De20l5r yol u M¢hendi sl iji,
[ 2] Vukan R. VUCHIC, Kent K-i Toplu Ul akém v
[ 3] | TE, Mécheal D. Meyer, Transportation Pl

[ 4] K htip:Awww.eikivand.com/cs/Ozubnicov%C3%A1_dreC3%AlhaEr i ki m Tar
18.02.2018

[ 5] Kwwwer hepl|l uyl &s é mi enomar i hi 18.02.2018

[ 6] Ceyl an URLU, Demiryolu Ara-1larénén Kl eri
[711S. A-ékbak, Rayl e Toplu Ul akem Sistemlerinc
[ 8] Durmazl ar MakirneDeA.nke.j,i Rayal-é |Siestieml e i t
[ 9] A. Emi n kKMkEK, El ektri kIl Rayl & Sisteml
Sistemlerinde Enerji Kalitesi ve Ger.| Kazané
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Signal Strength-based Localization in GPSDenied Environments br

Intralogistics Applications

Furkan Tektas andYakup Genc

Gebze Technical University, Department of Computer Engineering, Kocaeli, Turkey

{ftektas@gtu.edu.tiyakup.genc@gtu.edu}tr

Abstract

Intralogistics requires frequent movements of vehicles wahimown environment such as

large factory. Autonomous navigation has seen as acottsig measure for these types of
applications. A necessary component of an autonomous system is precise and timely
localization of the navigating vehicle. Global Pasiing 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 Gd8ied 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 the scene.

Radio Frequency (RF) signstrength measurements can be used as an alternative to or for
providing the initial location estimates for visimased systems. However, to be practical,
these should not require an installation of new RF sourceakeirenvironment. 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 accutht: 8 meters of accuracy treaverage.

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 trawg or by recurrent neural networks such as LSTMs.
Keywords: intralogistics localization, RF fingerpriAbased localization, convolutional
neural networks
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1. Introduction

Recent years have seen a surge in automated systems in intralogistics applithisorss.

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 cesfective infrastructures. At & same time, these
autonomous systems can redirect the skilled workforce to more valuable fields.

To automate intralogistics solutions, SBHfiving Vehicles (SDVs) and Autonomous Mobile
Robots (AMRs) should be able to reliably locate themselves in thieoement 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 doneig 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 examplegn outsiden 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 squareeter.

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 goodvall 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 lotcai zat i on based on the wuse of R
fingerprints.

Received Signal Strength Indicator (RSSI) fingerprintdaged indoor localization methods

use the a priori information of RSSI signals on a specific location and use its uniqueibeha

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 \dhBbled devices to
employ existing infrastructure. Using the current infrastructure cutsllaigia 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 fingerprintbased methods showed considerable improvement
over the last years. Early works employed basic madbear@ing methods such asNearest
Neighbors (KNNs)(Bagosi & Baruch 2011Sun et al. 2014; Ma et al. 2008; Yang et al.
2015) The recent research has focused on deep learning based techiidpwgki &
Wietrzykowski 2017; Kim, Wang, et al. 2017; Kim, Lee, et al. 20With enough measured
data, WiFi RSSI fingerpriAbased localization methods can achieve less than 8 meters
localizationaccuracy 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 estimatedth 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 ary 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 leend processor).

2. Related Work

Indoor localizabn can be done using many modalities such as visual, ultrasonic, magnetic,
mechanical and radio frequency. In this paper, we are interested in RSSI fingeapadt
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 interpretedfe learned model.
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The simplest model used for this task HN€arest Neighbor algorithifibuda & Hart 1973)

Given the RSSI readings for known locations in the labeled data, this algorithm simply finds
thebest 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 missingvatladisthe
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 gpeéestance metric is not
needed but learned implicitly by the method. DNNs $fa®an impressive improvemesiin
computer visiorand natural language processimdnere a lot of labeled data is available for
classification or regression taskbBhe use of DNN has also recently surfaced for RSSI

fingerprint analysis showing promising results.

WAP RSSI
Hidden Layer
Hidden Layer

WAP RSSI
Hidden Layer

Softmax Layer

Reconstructed WAP RSSI

(a) (b)

Figure 1 General Structure of the SAEbased classifiers used ifNowicki & Wietrzykowski 2017; Kim,
Lee, et al. 2017; Kim, Wang, et al. 2017)

The first work for RSSI fingerprint analysis usibiNNs (Nowicki & Wietrzykowski 2017)
employeda Stacked Autoencoder (SAE) to compress sparse RSSI fingerprint information into
asmaller spaceReducing the many dimensional RSSI regdi(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 cusédimensionalityBellman et al. 1961)
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Given a maximum of 520 WAP@&Nowicki & Wietrzykowski 2017¥irst trained an SAE with

the following setup: 520x256x128x256x5&®eFigurel-a). In this setup, a 52@imensional

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 encoderAfter trainingthe SAE using Adam optimizeKingma & Ba 2015) they
removed the decoder part of the network and added a 128x128céuihected network
(FCN) after the encoddseeFigure 1-b). The output of this network provides building and
floor prediction.

Using SAE, (Kim, Wang, et al. 2017)reduced the network sizéurther by using
(520x64)8x64x520) encodedecoder 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 costuinction which penalizes building by 10 and floor byFbllowing this work,

(Kim, Lee, et al. 2017proposed a method fdloor-level location estimationin which the
estimationproblem is hadled as aclassificationtask by enumerating the unique locations
inside each flootWith anenlarged SABf size520x256x128x256x52@NFCN with the size

of 64x128is used for classification

Spatial information is reported to be captured by a cerigge bf 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 stronfpciece in an image. CNNs have been
reported to do improve object recognition results by more than half over the conventional
methodgqJia Deng et al. 2009)

In the next section, we will proge a CNNbased 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 ofjita¢ 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 WAHRusdaion of RSSI. Such R8s

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 oma The proposed methadilizes CNNs for

RSSI fingerprirdbased indoor localization problem.

Since floor and building classifications are strongly related and these classifications contain
meaningful features for each other, we designed a multiclassifida (BFCNN) for
predicting building and floor at the same tinféis type of multtask learning is commonly

used in other fields such as image understanding and natural language pra€&ssiaga

1997) These two predictions have many parameters in common, and we expose them in
early convolutional layers. While short fiteeimply microspatial features, longer features
express largscale spatial features such as building fingerprintsCBIN network has the

setup shown ifrigure2 andFigure3.

C(4,2) —BN — C(4,3) —BN — C(4,3) —BN —C(4,8) — BN — C(4,32) —BN — CNN
CNN — FC(16) — BO

CNN — FC(32) — [FC(16),B0] — FO

Figure 2 BF-CNN Multiclass building and floor classifier structure

In Figure2, ¢(f,s) represents-D convolutional layer withf differents x 1 sized filters,n
denotes batch normadiion layer,FC(n) denotes a fully connected layer withnodes,B0
represents building prediction as a dra vector ando represents floor prediction as a ene

hot vector. Floor prediction employs the buildingegiiction 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.

N Building
| i D Floor

WAP RSSI

J N
Convolutional Fully-Connected
Layers Layers

Figure 3 BF-CNN- Building & Floor classifier
Coordinate estimation is a twhmensional regression problem with strongijated outputs

like BF-CNN. To estimate building coordinates at the same time, we approached this problem
with the same technique as in BMRN. As we asume that coordinates are scaled between 0
and 1 within each building, we concatenated the building and floor estimationGfNBRN 6 s

to input RSSI fingerprint vectdseeFigure4 andFigureb).

In the poposed CNMNbased 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 londitutisers

are followed by hyperbolic tangent activation functiexcept forthe lasttwo layers. The
latitude and longituderaluesare estimated as a linear function of the tagi layers. To

avoid overfitting the training data, we applied dropout betwdully connected and
convolutional | ayers. CdigwreB.Net 6s structur e
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Figure 4 CoordNet - CNN-based latitudelongitude regresssor

C(4,3) — C(4,5) — C(4,2) — BN —FC(128) — FC(32) = CNN
CNN — Latitude

CNN — Longitude

Figure 5 CoordNet structure

4. Experimental Results

The proposed method is implemented in Python (using Keras and Tensorflow packages) and
tested on a commonly availabléJlindoorLoc datasefTorresSospedra et al. 2014This

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 afynamic properties of an intralogistics application such as human
and material flow.
UJlindoorLoc datasetwas collected inside three different buildings with to five floors.
These buildings are located inside the campus of Jaume | University (Udif), $pe total
area covered by this datasetaisout 110 thousand squarester The labeled data includes
19,937 training and 111 validation fingerprintsAlthough the data labels the missing RSSls
with 100dBm, most machine learning methods labrissirg RSSI valuesas -110dBm
(Nowicki & Wietrzykowski 2017; Kim, Leget al. 2017; Kim, Wang, et al. 2017)
Since our methodisestwo different neural networks, we trained theeparately. To train
BF-CNN, we choose AdaDelta optimiz€Zeiler 2012)with the learning rate of.Q and
categorical cross entropgssfor both outputs. This networik trained with batch sizef 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 des
criteria(TorresSospedra et al. 2014)
To estimateabsolute locatiorroordinates, we use Adam optimizer with mean squared error
loss function for both latitude and longitude. We set batch size to 75 during training and
networkis trained for 25 epochs. On the test set, we achtbeebest performance Gt36
meters mean coordinate estimation erf@ince the training process is stochastic, different
training runs yield different results. For this reason, we have trained our entirerkeit
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
describedn 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 ofthe proposed method with others on UJlindoorLoc dataset.

Method Success Ratg Estimation Error
KNN(TorresSospedra et al. 2014) 89.92% 7.9m
(Nowicki & Wietrzykowski 2017) 92% N/A
(Kim, Wang, et al. 2017) 93.33% N/A
(Kim, Lee, 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 fingerprintanalysis. The method utilizes the existing WiFi infrastructure to locate the
postion of a mobile WiFi receiver. Following the recent advances in deep learning, the
proposed methogrovides promising results for RSSI fingerpribased solutions as it
prioritizes spaal relations between WAPs. Other localization modalities for logatio
estimation forintralogistics can beenhancedusing the proposed technique which brings
accurate and instantaneous lboa estimation.

Successive RSSI measuremerdn be more reliabl®r position estimation. We are currently
working on an extensiorf 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

Kavkakl ar yoll arén kesi ki m nofkitka lyaorjéudnélrujvue fb
Yojun ol maseyla birlikte kazalarén da b¢yeék
gerek-e olarak bir-ok «key sayélabilir. Kavt
ol masé bu kazal ar i - i n .sakaeJv kaank | sae Eenp | see bee p° |
probl emlerden biri de wvakit kaybedeér . Ayneé

hal de yexil ékéjen yandéejéna ve kavkaktaki

yandéjéna -ok-a tawaki ék kadgbEmehketnredamra- |Bu é
artmaséna hem de kavkajé kullanan insanl ar é
Yani hem yaket hem vakit kaybe ol ukt ur mak
sinyalizasyonl arda&ai yakhksak!| gkhbhendiayial me €inn e
Bu saydéjéeméz olumsuzluklar gi bi bir-ok ol ur
d¢zenl emel er yapeéel mal édeéer . Konuyl a i Lgi |

kull anél masé zomkmnhladébir ¢goukgmt ekmol oj i S a\)
kontr ol yapélabil mektedir. Bu y¢zden teknol

sayesinde t¢gm bu negatif duruml ar é mi ni mi z
Kavkakl ardakiekfnakKledg i saynwermkul | anél maséeyl a hert

gi dil mektedir. Bu -al ékmanén i -erifji de kavi
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yaya 1 -in kullanélan sayém tg¢grlerini anal i z
yverinde yapélan ar a- sayéml ar e, yola yerlextir
-ekKi tli kameral ar il e yapélan sayémlar dejer
Dojruluk paylaré ile birlikte esjnakeéinsanlarg ket i r
sajl adejée faydal ar el e alénméexkteéer. En dojru
-al exabi |l mesi i -in birtakem tavsiyelerde bul
Anahtar kelimeler: Ak él | & sinyalizasyon, akeéll é& ul akeém
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Abstract

Intersections are the junction of roads, and so traffic density isdtidirese 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. @hehe 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 intergction. 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 signalimgimtietisections 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, meaalysés 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 ah&ae content of this study also analyzes the types of

census used for intersection design, both vehicle and pedestrian. From the methods used; the
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census made by hand at the intersection, the census made with the help of sensors installed on

the road, andhe 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 righ

result and work the intersections at maximum efficiency.

Keywords: Intelligent signalization, intelligent transport systems, census at intersection
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1.Gi ri K
Yol |l arén kesikim noktasé olarak bilinen kav
karkéméza -ékmaktadeéer. Ara- sayélaréenén art:H
amaceéeyla -exitl: - 2z ¢ ml e rlisi igeesinyalkzasyon sistemidik t i r .
Sinyalizasyon si st emi sayesinde kavkakl ar da
tanénmaktadér . Fakat zaman ilerledik-e ve t
bazé d¢zenl emel er e¢ ¢gintktgi yhai-r dkuaywd arkutka kuir . y ol |
yojunl uju ayne ol mamakl a birlikte geéneén f a
ol abil mektedir. Bu yojunlukl arén tespit edi |
tekni kl er i kml It erkanlirkd etrér .soaicaunda si nyal S
i -erisinde -aléxkabil mixkktir. Bu sayém tekni Kkl
kavkakl arda meydana gelen trafi k kazal ar énde
i | kemi zadze s-aoykte da kavkajémézda akéll é& kavkak
kazal are da ol duk-a fazladér.

Y@l ¢NYFITF {, NIRS

51 NI | | yf|27754 14,99

«e , | yftN [20569 11,11

51 ySt YI 410774 5,82

5AESNI YI 46771 3,66

«e &l yf N [4308 2,38

YI LINNf N Y| 654 0,35

YI @6 1 &aPi|114 208 61,69

Toplam 185 128 100
Tabl o 1: il kemi zde meydana gelen °l ¢ml ¢ ve yaral anmal
Tablo 1 incelendijinde 2016 yelé iéséeéi d8bBde
1286dir . Bu kazal arénda vyaklakéek %406é kavk
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kazal ar incelendijinde ise daha -ok sinyal.|
yenl ¢ (T), d°nel kavkak, é - vahbhgerfé&n, daha e
ol duju g°r ¢l mektedir. Kepre¢l ¢ kavikakl arén i
sinyalize kavkak olarak kull anél mamaktadéer .

kavkakl arda meydana gel di Jiakgl°ar¢sd anerkd yedda ma @B

kazal aréné azaltmaya y°nelik yapeéelacak ol an
Kavkaklarda akéll é& sistemlerin kull anél masée@y
-al ékma yapél madan ©°nwe kavakaks atyaégsmar imgtnaml:
-al ékmal ar Il ncel enmi ktir. KI'k ol arak akeéell é
bul aneéek mant éKk denetl eyi ci kull anél ar ak tr
ger -ekl exktiri lomiakntéintr .ol Yaarzaekl égme lviek td ri | en pro
kull anél mékteéer . Si stemde bir mo d e | kavkak t
denetl eyici hem de bul anék mant ék denetl eyic
traflk kazas ay él ar énda d¢kegkl erin °neml i °l -¢de ol
-al éekxkmada PLC tabanl é bir trafik sinyalizas
il e yol czerine konulan al gél ayeéecaéaurumunu sayes
g°re di nami k ol ar ak ayar|l anmaktader. Al gél :
dejerlendirilerek trafik ékékl aréeneéen s¢éerel e
kesi |l memektedir. Ayréca bu siseemded8] héBakks
-al ekxmada i se, -oklu etmen y°ntemine dayal é
anl atéel méxkteér . Kavkak optimize sinyalizasyo
yapél mekter. Yapeéel an bu -al mamada enhenji k t
deKer el mesi séekeéekéekl ekl ar én vV e trafik kaz
mer kezlerinde trafik sékékékléejénén yojun o
belirtilmik ve -aléexkmddaael mMaseajien nd&hua avert
model i uygul amasé yapeéel méxktér . l kek s¢reler

e
boyunca bekl eme azalteéelarak kavkaktan en f &
K

kavkakt-%h0 oa2dnéeéndgrtbdmbaénaneasajl amekteéer [ 5]
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yapélan -al ékmada koll ardan gelen ar a- sayé
performans anal i zi Ssimégl asyon programé ar acé
dejerl encdipemenlé&rt €ry. Dejerl endirmel erde bazé
kavkakt aki tékanéekl ejénén artteje, sola d°n
sonucu sinyal s¢releri yeni den ayarl|l anméxter
sat mé uygulamasé yapél méxkteéer . Bu -al ékma il e
-ékan ara-larén sayése, ara- be¢yekl ¢kl erine
ve ara- sayeémlaré ile hareketeryi®lmy kva rby7dkl
e 11 gili yapélan bir dijer -al ékmada, g¢é¢n,
akellée olmasé ©°nerilmicktir. Kavkakl ara konul

ve dijer bazeée uzmam sistemlenri n;akreil hde uv a K
edi | mesi alanenda wuygulanmasé irdelenmiktir
steminin akamal ar e vV e uygul ama °rneji o |
Kavkakl ara yerlmktirel bBamkgmerdagzshemegece ar
vkaja uygulanan akelle trafik sistemi vV e
karkeéel akt é@érmaseé yapél méxkteér . Akeéell ée trafik
ihlalisonucundakae s ayésénda azal ma g°r ¢l megkt egr [ 9].
Yapél an -al ekxmal ar incelendijinde ar a- say
avantajlaréndan bahsedil mi ktir. Ayr éca ar a-
nel ere dikkat edimimetsir.geBektalénmadaji ael ke
sistemlerin ve ara- sayém y°ntemler.] i ncel e
i -in en uygun ol abilecek y°ntem belirl enmik
kazal arée aweb éz agmabn kol umsuz durumlarén engell

dejinilmiktir.
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2. Materyal ve Y°%°ntem

Takétl arén insan hayatéena girdijinden itibar
Bu sayém ikl emi i I kel kny@lnajeir iemr | lea yoaatkd mamea ¢
zaman i -erisinde -exitl: gel i kmel er g°ster mi
son yeéellarda ar a- sayem i kKl emler. kol ay «kek
ge-en g¢n gelifrmemter ol yeniblue ryi ekl enmeye de
y°nteml er i i -erisinde il k olarak kull anél ma:
y°ntemde aracé sayan kikiler yolu net ol ar a
ge-er . Cseayeens eéanréa -kal em ve k©O©jét kullanarak n
sayeéem yapmasé gerektii]i durumda ise bir tab
i karetl emel er yapar. Kull anélan dijeremgi r yo©o
y°ntemidir. Bu y°ntemde zemin ¢(zerine wuzatel
ge-erken séekéektéjénda hava basén- dej i ki kI i |
czerine basarl arsa, hortum buw addamljar éb°dIge:
hortumlarén kull anél masé tavsiye edil mez - ¢
Ancak, -al ékma s¢re-lerinde 0 ki hortum kull a
edi |l erek kar éexkék tryalfeicke ksagrtata rvéen dya® n- atl aéykianbii

kekil 1: El ile ara- sayémé ve Trafik °l-¢m hortumu i

Ar a - sayém y°ntemlerinden bir dijeri i se
sayeml arBdué sens®°rl er vyol yé¢zeyinden kesilere
Sens®rlerl e mekani k enerjinin el ektrik en
topl anmaktader . Sens®rl erde olukan mekanik
vol taj deji Ki mine neden ol makt adeéer . Dej i Kir
frekansé olukan deformasyonun derecesiyle o
dej i Ki mi kull anél arak ara- sayémé e v&neéefélzaEn
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gl i bilgiler elde edilebil mektedir. Pr at
y°ntemidir. Bu y°ntemin uygulamasé kolay ol
tekrar s°ke¢l ebi Iir . K- esraiyseisnidned eb ualruan-a na r &Inu et
tespit edip verileri aktarmayé sajl amaktadeér
kekil 2 Sens®°r y°ntemiyle ara- sayéeémé ve Trafik anal
Kull anél an sayem yo°ntemler. i -erisinden en
kamer al ar édeér . Bu sistem aracén sayélacajeé yoc
bir yere yerlextirilir. Bulunduju b°l geden

sinyalizyon sistemine aktarél magendesaj’lraer .c
sayéem i kKl emini ger-eklexktirip belirli bir s
sonu-I|lar verebil mektedir.

kekil 3: Ara- sayem kameralare ile ara- sayeéemé [ 14]

3. Bul gul ar ve Tarteéekma

Ar a - sayém i klemiam-yAnkeml anieh maktane g°re
veya harcanan s¢reler deji kebil mektedir. B
g°sterebil mektedir. En klasik y°ntem ol ar ak
yapan kikilerlapégeéndanayarusayésénén tespit
i -in hata orané y¢ksektir. Bu sebeple geé¢ngt
°l -¢m hortumu ile ar a- sayemenda 1ise genell
tercihedilir kKaivkakl arén bir-ojunda yaya ge-i Ki ol ma
durumunda dojru sonu- veremeyebilir. Bu yg¢zd
y°ntem dejildir. Sens°r y°nt emi il e ar a- S
mdiyeti y¢ksek ol abil mektedir. Ayréca yaj écx
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°r mesi durumunda hatalé sonu-1 ar verebil mel

c

|l aném al anénén késeéetl e ol masant &ricigtkk édi

i mi ne uygulanmasé ©°zellikle «kerit I hl al |

(¢}
(7]

um ol uktur maktadeér . ¢C¢e¢nke bu anali zorl er

¢ kK bir al ana yerl exktiril mktarma.- | aAryd &rc a d

@ o
—h 1

ormasyona ujrama i htimaline karkén || kemi

> O X o X X Q@
c
-

Q

- sayeéem kameral arénén kullanél masé ise gg¢

~+

rcih edil mesinde; kull anémomalbah&@nénegmas K

< O
S

amaktadéer. Ara- sayém kameralaré kull aneéel
Kavkakl arda ve kavkakl|l ar araséndaki yol k-

To I O

Ara-|l arén kavkakl arda bekl eme s¢greleri, C
indirilir.

A Zehirli gaz sal énémé ve ge¢relte kirlb i lbigi

sajl ane

=

T

Yakét t¢sgketi mi azalteéelarak ¢l ke ekonomi si
A Si stemin crettifji gevend o s¢rel elrarielnael a k é

azal ma sajl anér.

SN

Sonu-1 ar

o))
(¢o]

éekmada incelenen y°ntemler I -erisinde ar

o

—+

em ol duju g°r ¢l mektedir. Sajl adejé avant

X~ S
)

eckeklejée ve taasebekaackhmaktadéenzaYomdgki

-
—+

| aréndan et kil enmemesi sayesinde uzun ©°n

iy ol masé hat a oraneée da ol duk- a d¢é¢Ker

]

ektiril earetkr al¢ggn syaojlll aamraebni lkmesi ve bu say

éné sajlamakta ve trafik yojunlujunu a:

c ~ O D Q (0]
(]
-~

|l l anél ép ona yakén bakka ©bir kavkakta kul

e X v <K o X »n < e

k¢ Dbiar tkraavfkiakktakékéné hézl andéerép ona yak

-
>
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sékékekl éjé tam anl améeyla gideril memik ol ur.

sistem i-erisinde -aleékmasé daha i yiafik sonu- |

politikal arenda akéll e kavkaklaren ©°n planda
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¥zet
Kavkakl ar yoll arén kesikim noktal arédér ve b
Yojun ol maseyla birlikte kazalarén da b¢yeék

gerek-e olarak Dbir-ok wewnwyaslayalalkillirini Kawai

ol masé bu kazal ar i -in sayélan sebeplere ©°i
probl emlerden biri de vakit kaybéedeér . Ayneé
hal de yexil é K éjteank iy adhidjég ré nkai rv ey ckladvak alkki r - o k
yandéjéena -ok-a tanékl ék edi |l mektedir. Bu

artmaséna hem de kavkajé kullanan insanl ar e
Yani hem yakétbéheom uxkdlkiirtma ktaayd ér . Dijer b i
sinyalizasyonl ardaki aksakl ekl ar yayal areén o
Bu saydéjéeméz olumsuzluklar gi bi bir-ok ol ur
d¢zenl emel eérr . yakKpoénlunyallae d i | gi | i d¢zenl eme y a
kull anél masé zorunlu bir durum ol maktadér .

kontr ol yapélabil mektedir. Bu y¢zden teknol
sayesindeamegaimi fbudur uml ar é mi ni mize edebil me
Kavkakl|l ardaki farkl & sayém tekni klerinin kul
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gi di |l mektedir. Bu -al ékmanén i -eriji de kavi
yayai -in kull anélan sayém tg¢rl erini anal iz et
yerinde yapélan ar a- sayémlar e, yola yerl ex
-eKi tli kameral ar il e yapeéel an |aayyé mlnarl i de jedri
Dojruluk paylaré ile birlikte yaket teketir
sajl adeje faydal ar el e alénméexkteéer. En dojru
-al exabi |l mesi i -in birtakem tavsiyelerde bul
Anahtar kelimeler:Ak él | & sinyalizasyon, akeéll é ulakém si st
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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 inéatsons 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 sameritersection 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 intersectionsy Mambbth 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. Thee afstechnology 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 situatenWith 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 madeybhand at the intersection, the census made with the help of sensors installed on

173



‘e

BANU- ITSB 18

N~——

//91\ BANDIRMA
U %() | ONYEDI EYLUL
\% %/ | UNIVERSITY

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 beoeifitsdp

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.Gi ri K
Yol l aréen kesikim noktasé olarak bilinen kav
karkéméza -ékmaktadeéer. Ara- sayélaréenéen art:H
amaceéeyla -exitl:i - 9z ¢ ml e rlisi igeesinyalizasyon sistemidik t i r .
Sinyalizasyon si st emi sayesinde kavkakl arda
tanénmaktadéer . Fakat zaman ilerledik-e ve t
bazé d¢zenl emel er e¢ ¢intktgi yi-r dkwaywd arkutka kuir . y ol |
yojunl uju ayne ol mamakl!l a birlikte geéneén f a
ol abil mektedir. Bu yojunlukl arén tespit edi |
tekni kl er i kml It erkénlirkd etrér .soacaunda sinyal S
I -erisinde -al éxkabil miktir. Bu sayém tekni k|
kavkakl arda meydana gelen trafi k kazal ar énde
'l ke mi zadze s-aoykeda kavkajéeémézda akeéell é& kavkak
kazal are da ol duk-a fazladeér.
Tabl o 1: il kemi zde meydana gelen °l ¢ml ¢ ve yaral anmal

Kavkak Tg¢ Kaza Sayeé Y¢é¢zde (%)

D°rt Y°nl 27 754 14,99

L onvleg (T) 20 569 11,11

D°nel Kav 10 774 5,82

Dijer Kavkg 6771 3,66
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- yonl ¢ 4 398 2,38
Kepr ¢l ¢ Ka 654 0,35
Kavkakseé: 114 208 61,69
Toplam 185 128 100

Tablo 1 incelendijinde 2016 yeéeleée iéeései §48BbBde
12806di r . Bu kazal arénda vyaklakek %4006é kavk
kazal ar incelendijinde ise daha -ok sinyali:
yenl)do(nTel ,kavwd@hkdg] €ry) k ayvtrafikikaza-leakriédnién daha
ol duju g°r ¢l mektedir. Kepre¢l ¢ kavikakl ar én i
sinyalize kavkak olarak kull anél mamaktadéer.
kavkakl arda meydana gel di Jjikakgl°ar¢sd anerkd yedda ma @B

kazal aréné azaltmaya y°nelik yapeéelacak ol an
Kavkakl arda akéll é& sistemlerin kull anél masée@y
-al ékma yapél madan ©°nwe kavakaks atyaggsmr im&tnaml:
-al exmal ar i ncelenmi kKtir. KIl'k ol arakémmadasge
bul anék mant éKk denetl eyi ci kull anél ar ak tr
ger -ekl exktiri lomiakntéintr .ol Yaarzaekl égme lviek td ri |l en pro
kull anél mékteéer . Si stemde bir mo d e | kavkak t
denetleyicctherd e bul anék mant ék denetl eyi catotipsl®nu- | a
trafilk kazas ay é | hgrweapidlaer i n °neml i °I1[-Z]de Yvdmelagre PBa
-al ékmada PLC tabanl é bir trafik sinyalizas
il e yol czerine konulan al gél ayeéecadurumunu sayes
g°re di nami k ol ar ak ayar|l anmaktader. Al gél :
dejerlendirilerek trafik ékékl arénén s¢rel e
kesi |l memektedir. Ayréca bu sisée¢Bdde Baxkal &

-al ékmad&l usetft men y°ntemine dayaleée trafik y¢
anl atéel mekakr opKi m ze sinyalizasyonu JACK e
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yapél mekteéer. Yapeéel an bu -al mamada enhenji k t
deker ¢l mesi, sékekekl ekl ar én vV e fAr &kfeihk r kaz

mer kezl erinde trafi k sséekdéklédkilje] eém%®Ing eyloejru nk ac
belirtil mi kkavvek a- &Iné kdnadhdaan;éviema snd i1 -kiun kur al t
model i uygul amaseé ryapélemé kuyéeg u n Kikeekkia ksdéat el eple, i
nca bekleme azaltélarak kavkaktan en f &
kavkakt-@@h0 da2dnéndygr £ h mbaameeekegt 8 ajfldl]i.ze kavkak
yapélan -al ékmada koll ardan gelen ar a- sayé
performans anali 2i asiamgl easpqnivapyasgeemerti ér, .z
dejerl encdipémenlée&rt éry. Dejerlendlrmelerde bazé
kavkakt aki téekanékl epapée®3ar tottajrak dellarden
sonucu sinyal s¢crel gvapglean de alna i aaadraan metkat kg ?
sag mé umaglEel ayapél mékt ér . Bu -alékma ile d°rt
-ékan ara-larén sayése, ara- be¢yekl ¢kl erine
ve ara- sayeéemlaré i | ebikaaamlark gete ryi °l nmj. Batkenu b ¢ y7¢ k |
ile 11 gildi yap
akell e olmasée °nerilmicktir. Kavkakl ara konul

(o]l

an bi rs aodriudrelra r-éanl dedcranaledaalk $ egaéienin

ve dijer bazeée uzmam sistemlenri n;akri hnde uv a K
edi | mersda adywqel anmas]eBiirr ddeal Jeénkmmakdtai ra k[egl | € k a
sisteminin akamal ar é vV e uygul ama °rneji ol
Kavkakl ara yerlmktirel bBamkgmerdagzshemegece ar
Kavkaja wuygul anan akell é trafik si st dami vV e
karkél akter Akseé | papgalame Kt &ri.st e mi yardeméyl a
ihlalisonucundakea s ayésénda azal ma g°r ¢l megkt ¢egr [ 9] .
Yapél an -al ekxmal ar incelendijinde ar a- say
avantajlaréndan bahsedi |l miktir. Ayreéca ar a-
nel ere dikkat edimimetsir . geBektaléxnmada]isoel ke

sistemlerin ve ar a- sayem y°ntemleri i ncel e
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Il -in en uygun ol abilecek y°ntem belirlenmick

kazal ar & awebézagman kol umsuz durumlaréen engell

dejinilmiktir.

2. Materyal ve Y°%°ntem

Takétl arén insan hayaténa girdijinden itibar
Bu sayém ikl emi il keleknp? ot e mli er lIheayla elm&maxk g
zaman i -erisinde -exitli k@eél iekmdlaxré mgéss tsd rem
son yeéellarda ar a- sayem i kKl emler.i kol ay «kek

ge-en g¢n g e uingfedyergeri edlennpeye devam etmektedlir. a- s ay ém

y°nteml er i i -erisinde il k olarak kull anél ma:
y°ntemde aracé sayan kikiler yolu net ol ar a
ge-er . Cseayeens eéanréa -kal em ve kO©jét kullanarak n
sayeéem yapmasé gerektii]i durumda ise bir tab
i karetl emel er yapar. Kutl rl aafnied a,ml -ddg m ehmébti y muy ©

y°nteBudy?ntemde zemin ¢zerine uzatélan baseé
ge-erken séekéektéjénda hava basén- dej i ki kI i |
czZ7eé ne basarl ar slagr éhoaltguerd abu &dledm g de bl°d gg A
hortumlarén kull anél masé taalvgsé lyaen éad ib anzeézl a-r ¢e
Ancak, s-¢aleekinear i nde i ki hortum kull aneéel dej én
edi |l erek karéexkék trheck Bagrataveéng@dn-ahbhgkabi
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kekil 1: EI iTrefdrka®lsgyem&druaeamu ile ara- sayémé [10,
Ar a - sayém y°ntemlerinden bir di jeri i se
sayéml aBuWwésens®°rler yol yézeyinden kesilerek
Sens®°rlerl e mekani k enerjinin el ektrik en
topl anmaktadéer . Sens®°rl erde olukan mekani k
vol t aj deji Ki mine neden ol maktadeéer . Dej i Kir

frekansé olukan deformasyonun derecesiyle o
dej i Ki mi kull anél arak ara- sayeémée wenlkkdzant
ilgili bilgiler elde edilebilmektedirPr at i k y°nt etmdwemdami Ibiirr it rdaef i

y°ntemidir. yBul gmaséemikol ay ol makla birlikte
tekrar s°kg¢glebilir. K- esraiyseisnidned eb valruan-a na r Inu et
tespit edip verileri aktarmayé sajl amaktadeér

178



/\g{g\)l 1379

/

s~ |BANDIRMA
¢ (% @ da) ONYEDI EYLUL
- \% ¥ | UNIVERSITY

kekil 2: Sens®°r y°ntemiyle ara- sayémé ve Trafik anal
Kull anél an sayém y°ntemleri i -erisinden en
kameg al ar eder . Bu sistem aracén sayélacajé yo
bir yere yerlextirilir. Bulunduju Db°l geden
sinyalizyon sistemine aktareéel maseagre s@a9dard
sayéem i kKl emini ger-eklexktirip belirli bir s
sonu-I|lar verebil mektedir.

kekil 3: Ara- sayém kameral arée ile ara- sayémé [ 14]
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3.Bulgularve Tart é kK ma

Ar a - sayéem i kKl emin iy9dmt enulldrainre | tmarkd me od %r e
veya har canan s¢reler deji kebil mektedir. B

g°sterebinkkekkeg?ntemd ol arak bahset taiyjeimai z e

yapan kikiler mp-gscamdaar ygorsgyéevémen tespitdi
i -in hata orané y¢ksektir., Bu sebeprhfie g¢ngét
°] - ¢m hiolrg uama - gaeyemdnkd ei k€ pr¢g ve yaya tr
tercihedilirr Kax a k| ar-r®j umida yaya ge-ikKi ol masée ve bu
durumunda dojru sonu-kawkaeknegyredba | Kul. | e8Brué ny ¢iz-d
y°ntem &ejnisPdi ry.°nt e mi il e ar a- sayéegrfedEnda |

mally e t i yé¢ksek. oAyrbé d anekdjeak rve kar gi bi duru

go°r mesi durumunda hatalé sonu-1I|lar verebil mel
kull anéem al anénén késétl e ol mayoln kt¢ée-r¢cki hbierd i
kesi mi ne Wwyzgeulllainkmaes éker it i hl allerinin seék-
durum ol uktur maktadeéer . ¢enkeg bu anali zorl er
k¢ - ¢k bir al ana yerlexktiril miata+l arAlyarnéecdo
def ormasyona ujrama i htimaline karkén | | kemi
Ara- sayém kameral aréenén kullanéel masé ise g¢
tercih edil mesinde; kull anémnal-dménémergnersii K
oynamaktadér. Ara- sayém kameralarée kull anél
f Kavkakl arda ve kavkakl ar araséndaki y ol k e
T Ara-| ar én kavkakl arda bekl eme s¢releri, d
indirilir.
T Zehi rl i gaz salénémé ve ge¢relte kirlbi g

sajl aneéer.

T Yaket t¢sketi mi azaltéelarak ¢l ke ekonomi sin
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T Sistemin ¢rettiiji géevend o s¢reler inae keérn

sajl aneéer.

4.Sonu-1 ar

¢tal ékmada incelenen y°ntemler Il -erisinde ar
y°ntem ol duju g°r¢l mektedir. Sajl adéjée avant
sékékekleje ve trafi kkkada&lrar &mé dakal tt maya k¢
Kartlaréndan etkil enmemesi sayesinde uzun ©°n
de iy ol maseé hat a orane da ol duk- a d¢Ker
yerl exktirilerek tagmbydlIlmeasrién ek drut rscalyée dsea jdle
akekene sajlamakta ve trafik yojunlujunu a:
kull anél ép ona yakéen bakka ©bir kavkakta kul
¢céenkeg Dbir kavenkt hérrahdé&raikéona yakeéen bir
sékékekl éjé tam anl améyla gideril memik ol ur.
sistem i-erisinde -al é&kmaseéeO dialhaOGlydGOAAo0 n u-El/

poliik Al AOaT AA AEglilag EAOhAEI AOagl EIT DI AT AA 0060
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Fi ber Optik Haberl ekmenin Akéll é& UI
Uj ur KEMSIEIN SARI KAk e 2YAYLA
Marmara !niversieeisi NMekaolopik FMkhréndi sl i B°Il ¢ mg¢
ukesen@marmara.edu.tr

Marmara !niversitesi Teknik Bilimler Meslek Y¢ksekok:
T¢rkiye

{ali.sarikas, acetinkaya}@marmara.edu.tr

¥zet

Ge¢ne¢ meéazrdtea n trafijin, géevenld o bir Kekil de d
sistemlerinden yararl anél maktader. Bu sister
dur um, hez [ 1T mi t i bil gileri, hava dur umu

ver mektedir. Akeéll é& ulakém sistemlerinde gg¢
m¢mke¢en ol abil mektedir . Opti k haberl ekmede il
dojada bol mi ktarda bul unmasé, bak veti iletgre ni K | i
kapasitesinin fazl a ol mase, kayéepl ar énén a
bajéekeéekl éj e, az yer kapl amasé ve var ol an s

opti k fiberler kendisi neg?®arlet edranhaa iffa zoll aa nt & rl cei
¥zelli kle trafik kazalaré her y él °neml i S a

neden ol makt a; karayoll arénda tékaneéekl éj a

geci kmesine neden cldaebiyléekceecjéi nidkenn cea ki to | daeyrl eac

Bu dur umda, bir kaza ne kadar hezl é& al gel ané
kadar az et ki ortaya -ékar. Bu ama-1la trafi
kul | anél nkaekmiazddeer . arjtlan trafije vV e buna baij
zorlukl aréna rayleée sistemler il e héezleée Dbir
Kstanbul i limizdeki Mar maray ve metrol arda
ettijtie dalk&meéer s a, mega kentimizin ulakeéemda
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rayl é ul akém ara-|arénén olukturduju a-ék-a
ver i mli bir Kekil de iklevlerini yerinme get.
kayépséz ve hezlée bir kKekilde trafik kontrol

fiber opti k haberl ekxkmesinden yararl anél makt

haberl ekmenin akeéll e ul akémmdsel sduermdlemu kn;d e¢ luky
uygulama °rnekleri sunul maya -al éexkeél méxkteéer .
Anahtar Kelimeler: Ak el | € ul akém sistemleri, fiber opt
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Fiber Optic Communications in Intelligent Transportation Systems

Abstract

Today, trafficcontrol 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 datantssion 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 tawaiia 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 priypand 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, veritleand 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
safelyand efficiently, largescale 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 inlligegat 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.Gi ri K

Génegmezde artan trafijin, géevenld o bir KeKki
hi zmetl erinden yararl anél maktader. Akeéell é& Ul
nedeniyle tercih edilen rayl é. uRaxléeem si st eml
her ge-en geén artan trafijin, aksamadan d
sistemlerinden vyararl aneéel er . Bu sistemler,

bilgileri ve hava dur umuglaklénda ger -ek zam

il kemi zde artan trafije ve buna bajlée ol aral
ile hézlé bir kKekilde -°2z¢m ¢retil meye - al ék
ul akan g¢nbakeyonhemnu!l vk k-1 akaElke uhsubkdlianrie a(rtaop |
servis ( %7) ve °%zel ot omobi | ( %20) ) ol uktu
metrol arda geéenl ¢k 1,5 mi | yonun czerinde I n

kenti mi zin ul akémda ana @mar gaas e o0 B ukMamr daifj

go°r ¢l mektedir. Bu takéma sistemlerinin g¢vVve
getirebil mesi i -in b¢gyegk boyutlu kontrol ver
merkezlerine iletiimesi gerekmektedir ve rbu n I -1 n fiber opti k

yararl anéel maktadeér .

Bu -alékmada °ncelikle fiber optik haberl exr
fiberin yapéseé vV e °czell ikl eri il e bu habe
aktareéel mamaek - akéwayl é& sistemlerde kullanél a
°rnekler verilmiktir.

1.1Bir Kletim Hatte Ol arak Optik Fiber

Snel | kerél ma ve yanséma kanunl arée fiber op
ger ¢l ecefji iz ekeér élm& ni dyehjnsiét ené kaddanéen |
b¢yé¢k ol masée éxkéjén tam yanséma il e -ekirdel
ol ar ak, tam yansémanén ger-ek|l ekmesi -0 n
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o | ndaédlre. Bunl arén yané sér a, opti k fiberin
karakterize eden boyutsuz bir sayéyé ifade ¢
il erl emesi a-éséndan °nemlidir [3].
i D 5 <
| |
| nl | n2 | |
| Cekirdek | Yansitici | 1. Kaplama |
n2
n0 .
'aT—___';____*_
kekil 1. Optik fiberin yapéseé
¢ok Imbdbasamak indisl.i opti k fiberlerde far
ul akeéerl ar . Bu sebepl e, kesa mesafelerde dah
fiber i -inde takip edebil eceji - okl yake koll adku
dejerl eri b¢yeéek ol dujundan ekonomi k ol ar ak
fiberlerde ékék darbelerinin di spersiyonu k
kuvvetlendirme iklemine ger ek dugymadderni |20 i K
|l kék darbesi, her biri biraz farkle dal ga b
-ekirdek ve yanseétécé -aplarée 50/125 mikron,
Tek modlu optik fiberl erde ikrenkolup, dherhangivbe vy ans
kuvvetl endir me i KI emi ne ger ek duymadan 131C
1550nm dal ga boyundaki ékék darbesi 120km wu
s®°z konusu dejildir.
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12Fi ber Opti k Habérltgmmeg kSiegstiemi ve

Fi ber opti k haberl ekme sisteminde de temel
rastl anéel maktadér ; al écé sistem, veri ci Si s
dijerlerinden farkeée il etim dorétlaamwéu zwe yna tkedn gl
fiber optik kablonun kull anél maséder . Fi be

dal ga boyl aré 850nm, 1310nm, 1550nm, 1660nm'
kaynakl arénén bu dtaémgai bhogdiariemdaBwl!| anbkaeaad

duyarl|l él ejé vericinin dalga boyl arénda en et

terl eri tercih edilir. l nGaAs mal zemeden vyaj

dal gayé atedlayatlielkmdgkton -éj foto diyotl ar

sistemlerinde en yaygén Kkullaneéel anileyl®#fre il e

arasénda dejikmektedir.

Fi

=

ber opti k kabl onun kul | aneé méediehilris[3]:] | ayaca]

Camdan veya plastikten ¢retilirler.

El ektri k akéeména karké yal étkanderl!l ar .
Opti k dalga iletim esnasénda kabl o deéxkéer
yal étkan ceketleri sayesinde fiber i-ine
Elektromanyetik etkilerd n z ar ar g°r mezl er .

Opti k kupl aj veri ci il e aléecé araséndaki
kal dereéerl ar . Beylelikle metal kabl ol u il
fiber optik haberl ekme sisteminde s°z kon
Dekar §yia yaanyamadékl arendan, bir derece gi zl
Camdan yapélan fiber optik kablolar y¢ks

(4800AC) .

Ki myasal maddel er ve sudan olukan pasl an
kabl ol ar aa ywg&meék ldaadcér Idar. Ancak cam fiber
Kl eti kimde ver.i hezé | aboratuvar kokull ar

INEQ 2 NY Ay I THAMNPYEAR nwdwvnpt 6AGka GSNRA KPI P oAStS NIAMAYG GvAdNet
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~ l’i et 4= Optik Alici - Verici ‘ ~4L=| Elektrik Devreleri
1
|
|
|
|
|

Elektrik Devreleri § 4 {=| Optik Alici - Verici
N

Fiber Optik Kablo
LED
LASER

LED
LASER
Foto Diyot
(i Foto Diyot

Gig Foto Diyot

| |
| |
| |
| Foto Diyot |
| |
| |

kekil 2. Fiber optik haberl ekme sisteminin bilexkenler

13.Rayl & Sistemlerde Yer Al an Donaneéeml ar

Ray é sistemler bir-ok sistemin bir araya gel

Bu sisteml er anal og vV e sayésal ol ar ak bir.
sistemlerde yer alan donanémlar genell ikl e «
1 TETRA (TerrestrialTrunkedRadio) alt sistemi,

1 GSM-R alt sistemi,

9 Telefon alt sistemi,

f Yangén algélama alt sistemi,

T Erikim kontrolg¢, ve yerel al an aj e,

T Yol cu bilgilendirme ekranl ar e,

1 Kapal & devre televizyonl ar é,

1 Uzaktan anahtarlama,

1T ¥zel ajJ] anahtarl ama.

Teém bu alt snasgmher iveykhod&maditrol ¢ 1 -in gere
Kontr ol Mer kezl erine fiber opti k kabl ol ar

iletilebilmektedir. Fiber optik kablolar birden fazla yedekli olarak devrede olup, herhangi bir

il etim soasdudyrmrkmammda séraséeyla devreye gi
olurlar.

Rayl & sistemlerde ayr éca,

T Secakl ek,
f Hava basénce,
T Kkl i mlendir me,
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1T Kapé sens®°°r ¢,

f Normal wve acil durum aydéenl atma sistemler

T Acil durum anahtar é,

1 Rota bilgileri kontrol sistemi

gi bi alt sistemleri izl eyebil en, gel i ktirile
sayeéesal, gerekse anal og i karetlerin fiber |
kumanda edildijJi g°r¢é¢l megktegr [ 1]

Rayl & sisteml|l e@r d/ee wesrvielnarliimr ddjrr keki |l de 0| e
Si st emi (Transmission Net wor k System, TNS)
bajémséz b°l ¢mden ol ukur:

T Tam kapasite MPLS d¢g]éemleri ve Ethernet
MPLS Aj é.

T Sinyali zasyon Sisteml er i vV e SCADA gi bi
yedekl!l il i7ji a-éséndan gereksinimler. k
Kull anél abilirlik Hizmetl er.i

TNS, kurulum yerine ve ajdaki d¢] ¢mvekonumu
kompozisyon iletim d¢gjeéemlerinden olukan Tel e
naki |l kat manl aréné kapsar .

TNS mi marisi, optik fiber arézasé durumunda

bajl anan il etim d¢ar¢daneralndewnr .veMPiaXk atread no | ¢
donaném arézasé, de¢] ém -°kmesi veya optik

y°nlendirmekte, kesintisiz trafik kontrol ¢ s
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OCC:Operasyon Kontrol Merkezi Istasyon istasyon 0CC:0Operasyon Kontrol Merkezi
. Birincil MPLS Digimii Seviye 2 1Ghit (2FO SM)
— Seviye 1: 2Gbit (4 FO SM, Her biri 1Gbit)
Ikincil MPLS DG&im
— Seviye O 4Ghit (Her hiri 2Ghit)

kekil 3. MPLS aj yapése

14Fi ber Opti k HabeAUSe kAnhea nEinsdtae i¥irmierk Uy gul amal ar €

141RF Sinyallerin Fiber Optik | zerinden Kletil me:
Fi ber opti k haber | ek me sisteml eri veri hab
sistemleri, tép ve asker.i uygul amaéméencagan
damaré ol an sinyalizasyonda da ©°neml:i bir )
Ssistemde, opti k fiberlerle Gigabitodler mert
kontrol ¢ ve otomasyonunda, mesgl |l anréhan zalimes
sisteml eri °neml i ol duju kadar bu verinin d
Si stemin gel ecek zamanl ardaki gereksinimler
gel i ktiril mesi ve dijlkrsiadttenmion ¢dnd zerel id e- aulyqé
gerekir.

Taylandéda y¢ksek héezle trenlerde ger-ek za
teknolojileri ile birlikte radyo dal gal ar én
kul | andékektedir. 253 g° sgol maman aral éjénda 1. 6Gbps
hezl ar da veri transferi ger-eklextirdikler
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ger-eklextiril mesi Add kourrulmdnreralntiyna ppd |vee eanrl &
bg | ant és é vV e haber |l ekmesi gesteril miktir [
el ektroni k ¢cret tahsilaté sistemlerinde kul
haberl ekme sistemlerinin fiber ®epmeéktérl.tyap

uzunl uklu optik fiber kablo ve 1550nm dal ga

Yerel Baz istasyonu

Laser Diyot

Frekans | = =
optik | f )
Birlestirici 7
Tek Modlu Fiber

—— : A
Laser Diyot Frekans
Doniistiiriict
Modiilator
Frekans
Dontistiirtict

Frekans

Doniisttirticl

Merkez istasyon Arag Tarafi
kekil 4. RF sinyallerinin fiber optik iletikim ile@e
iletikim aj é&193GHz,&KQ Elactmni c8F ol | Col |l ection, EIl ektron

142Fi ber Opti k Sens®rl er

Ge-i Kk kontrolg¢ i -in sinyalizasyonun ol duju
hava durumu gi bi t emel bil gilerin ©°lak¢l mesi
gevenl ik kamer al ar éndan el de edil en ge°re¢é¢nt
g°nderil mesi yi ne fiber opti k kabl ol ar ize
mer kezlerinde g°re¢nt¢ 1kl eme algoal Eémahapgeér g
ve video sinyalleri sayesinde g¢venli k °nl em
T D°nme yasajé kameral ar é,

T Bil et gi Kesi kontr ol sistemleri,

T Kérmeze éxék ihlali tespiti,
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T Yéksek héz tespit sistemlerdi
f ¢calentée ara- takibi,
T Otomati k plaka tanéma ve okuma.

143.DSRC Tabanl e Kamu Akéll e Blaghamt i Af €@miPl ia-nil m m

2016 yél énda Al man bilim insanl aré taraf e
uygul amal aréeénda kull anél mak ¢zere DSRC tekn
al tyiaapiémib i 1l e haberl ekmesi ve hizmet sunucus
kurulumu irdel enmfaitan i[-6€r.i sM¢nndieh 65t0e0 n7 knme s a f
birimler:i Kurul umu vyapél mekter. DaSrRaC- | tag kemal
(otoby¢s, tramvay ve metro) y ol kenaré& Dbiri
verilerin iki y°nl ¢ transferi opti k fiberle
temsilen kekil 506te g°sterilmicktir.

«)
A

«)
-r—A

\
Hizmet Sunucusu Fiber Optik Kablo Agi Altyap1 Birimi
kekil 5. DSRLC A WD ain-liéen kapti k ara bajlanteée ajé
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2Sonu-Ilar ve Tartékma
Bu -al ekmada, opti k fiber kabl o kullanan ha
durul muck, bu haberl ekme sisteminin kullaném
uygul amalearié nddgrky a dya k | °rnek -aléexkmalarl a bi
t akéma, aci |l yardém ve g¢venli k biri mi ar a
getirilmesi ile birlikte yolk enar & altyape birimlerinin F
kuruumununs aj | anmas é sayesinde bu ara-1|areén m €
haberl ekmel erinin ger-eklexktirilebildif§:i ge°i
donaneéml é hal e getirilen t¢e¢m ara-1I| arén AUS
olabilmek edi r . Beyek Kehirl erde haberl ekme tekno
al maseé Dbile belirli trafi k verilerinin akecxk:
telefonun bluetooth teknolojisunun®akenf bble
sens®°rler taraféendan al gélanmasé ile trafik
haberl ekme teknolojilerinin AUS wuygul amal ar
ol duj u -aj eémez teknol oji k agékt ameg?P®err¢il mdk k &
haberl ekme teknolojilerinin kurulumu sayesi
mesafel er dieyayai laé¢ t mamé birimler:i il e Il et i KI
kontrol ¢gng¢n sajl anabi |l nensi s ajtlraanfaibki | mes i | eyr¢
gevenl i ktoe veri transferini sajl ayan fibe

olabilmektedir.
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Yojun Sis Olayénén Yakandéjgtemasee !l er d
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mustafa.calisici@iste.edu.tr
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¥zet

Trafik kazalaéT¢rkiyeGe en®nemli sorunlar arasda yer almakla birlikte herdy - oéta s ay
madd.i hasarl & veya can kayeéeplareée ile neticel
sebep ol duju maddi manevi rkeykézpldraameden olgdhn | e n e
etmenlerin detayl é bir kxekilde analiz edi | me
Kazal arén olukmaseéna et ki eden fakt°rler inc

sebepl erolarugsué nddaa irgBu ¢cdméedkamdi ncel endi Jinde
go°r ¢K késéteéeneéen gideril mesi vV e bunun ger
d¢kKeéenegl mMeauk t-eadliegrk. mada si s ol ayéna genel bir -
hem trafi k akexk®ohé ggnvtead mdghk nhemrdeéyép kaza
karayoll aréna kurulacak olan sisl:i b°l ge ay

ulakém sistemlerine entegrasyonunun sajl anma

Anahtar Kelimeler: Yol Si s Aydérkl &tgmaeanéd i jTrna Akell é& Ul a
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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 dgmar 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 alsoegn that there is a relation between sight restriction and related road
defectsFrom this point of view, it is considered to eliminate the visibility problem caused by
the fog effect and to implement it with the necessary integralibis issue poses Ksto

traffic in foggy regions, as longeam 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 transpatasystems 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

197



Q
ﬂ

bl //w*““‘”’o\ BANDIRMA
fﬂ U) ONYEDI EYLUL

N UNIVERSITY
/

/ WOIRMg
s

ANIIITS[:I ~—

1.Gi ri K

Genel olarak trafik kazal aréna sedegvoéan
sayeéelabilir. Knsan f akt °eyaytae nfedt aulnasruér ooll aurpa
toplanabilir. ¥ncelikle trlaé¢ndki kmgavareéjni aizm
etken faktorlerdir. Takét i selshakamekaan k kK ay
sebebiyledir. Bu t ¢r kazal ar | &onusuada kha@Essaa K ma m;
ol unmal @ vedeaHabi yidi | e mo evke damd reé&smloanrell ce vy a
kusuvépaéyetersiz ygkometvenki pt agadatbikarné masy
ve hatalé kavkak d¢zenl emesine Yoldi kmesi |l @i &
kesmé ise geomsurzi K kkamtledaka |l eyudir. Trafik
kazal arénda yaralanmal e kazal ara sebebiyet v
czerinde -al éxk@lé] e, Ibk @ mikzodneu daurrt afnl n¢f us, e hl
ar ayesendaki artek geliken ekonomiyle Dbirl:i
ne yazak éki k @eneyddnageleanrdmaé ané da y¢ksel mekte b
ul aggwmenl i jJinin ne aknaldaakré | yiwatiaetkasdiiatistikberi gblis] u

yadaj andar ma ol ar ak e mni y dastatistik pirinhlegine irapar olarag | k oy
sundukl ar &l vaka&l ggrad@ar .€ ol may aedimeyen kazalada c e i t

hesaba kateéel éenbayktbuzuabat agtéenrkea@d@demlkgr upl ar a a
kaza sebepl eri i se teker teker incelenmeli v
°nerileri |drketmilzmel ibdiiyre.k bir bel ¢m¢gnde sahi
ol mak ¢zere °mevsikliedesombakasécakl| éj enen da
sabah ve akkamén il k saatlerinde sis ol ukmak
mesafesi 100thile 10m ar asénda deji kmektedir. Karayol u

°zel lriaklig i b yojun ol duju sabah ve akkam s.

genell i kle takip mesafesinin ayarl anamamas@é@é
a- maktBaderal ékmada si s etkisiyle olukabilece
kazd arénée engell eyi ci en aza indirici si sl b
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2. Materyal ve Metot

Trafi k ékmsanalrareévir e ¢ - ge mic eil eekeinndar faktorl e
i 11 Kki olduklaemé i wmul e gemekimyh K ¥ r nt eajsiamr,é mé uyegmanh yapeée
edi | myoldagBirr k¢ Kk eés étklaarmalyaakega kenlinteavnad a khirl | anan
ki kinin khaaélyapmaldi¢k Rokuk @Eriygldaveeyymaé si s et ki si yl
k € s et biryal kestnjindlekaza yapma riskartma k t.dader bu par ametrel er

al enmalée ve -°9z¢m ona g°re ¢retil melisdir. C
olayena karké karayoll aréenda wuyaré | evhalar
me¢eaxdel e genel ol ar ak ara-I|larda bul unan S i
sajl anmaktadér. Ancak trafikte sise karke do
ara-|larda bulunan sis | ambal aré si si del me \
de sajl ayamamaktadeéer . Gerek sis | ambasé bul t
S¢r¢celoer go°r ¢K mesafesini arteéer mak i -in S i
kull anmaktadéer. Uzun huzmeli farhden d&alagda
hususta sisli b°l gel er deki kterkaidle kIE@Aa Yyt as dii

detayl aré g°r ¢l mektedir.

>A

> A
Plan - rss sensors
T sis lambasi  ~ A-A Kesiti -@ia
§ gunes
paneli

kekiSBAS Tasaréemén kemati k G°steri mi
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Kurul acak sistem ile g°r¢kegn azalfd&] @ kaireltil e
ve dijer ara-|lareén s¢re¢gceg taraféendan daha iy

sis farlareée gerekse késa veya wuzun huzmel.
yansémal ar ol ukturduj undama maekrtiamlvie byiarn sa@ynhéa
dijer s¢reé¢cel er de olumsuz y°nde etkil enmek
| ambal arénén vyol yé¢zeyine konumlandeéeréel ar ak
aydenl at €l masé planl annhakrtkaedné ré Kk eAyédné nd mt ana |
zamanda aydénl atma sajl adéjé saré renkm se-il
uzakl éje aydéenl atabilecek g¢-te ol masm ve ay
de bir konuml apdpebmakakdémasaAemat ¢r enerji
enerji panell erinden sajl anmaktadér . SBAS
mer kezden kontr ol edil erek aydéenlatma vyapab
ot omati k aydltnekiddat ma yapa

3.S o nlar -

Trafi k kazal aré tamamen ortadan kail-diénr égl earneakzl
tedbirl er al énarak teknol oji ni n¥nvceerldafikilie itmk
konusunda kamu bilincinve duy ar | éimakjiiénién atrrtaéf i kK ej i ti mi ne
bakmasé gerekmekle birlikte mevcut yoll ar én

kayéplaréna neden ol an tr afaizkal kna Zal ethkihéu Kiu-mium

sebeplerden olaryol i1 - evir ekl i m et ki siyl e olremac akr t @ g\a
kal déermak i -in yol geomeeéevi & wveéanddrim aerté&nd
al énarak -aléekmalara y°n verilmelidir. Anca
sonu- ver eciekethiemd glieg kmani Yap ebkbal e eaha&dkana® BA 8
sis faré olan veya ol mayan ara-I|lar i -in g¢vVve
akékeg¢ weaanl| i ol ar ak SBEASDbi dkméekitediul akém si st
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me kezden y°netilerek veya sis sens®°r¢ ile ot
haline getirilmektedir.

4. Kaynaklar
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Akeéell & Ul akém Sistemler. ve B¢

Uf uk ¢ELKK

Bandérma Onyedi Eyl ¢l lniversitesi, Bal ekesir, 1

¥zet

Akeéel |l é& sUtlemléemr iSnii n ( AUS) d¢gnyada ve ¢l kemi zd

dojru veri kontrol ¢dg¢gr . Hézl a geliken teknol
i -inde kikisel verilerin gizliliJjais,é& vgerbii d cawv
konul ar bulunmaktadeéer . Genel bir bakéek a-&s:¢
bir teknolojiyli i karet etmektedir. Beyeéek ve
etkin y°ntemlerl e ye¢r et glne hialkikra. aB dyeagk av e f i
¢l kemiz i1 -in de karké konulamaz bir geli kim
altyapé olukumu sayesinde gelecek d°nemlerd
ge-il ebilir. Bu bajlamdgi mise helre bier ggelei
elzemdir.

Anahtar Kelimeler: Ak él | é Ul akém Sistemleri, Beyek Veri, G
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Intelligent Transportation Systems and Big Data
Abstract

One of the problems that Intelligent Transportation Systems (ITS) faces wotleand 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 datam Brayeneral 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 tecHogy 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

obtainaccurate and reliable information quickly.

Keywords:Intelligent Transportation Systems, Big Data, Security
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Kkl enmemi K ham bilgiye veri denir. Bil gi I
kel i melerinin karkeleéejé olarak ele al éneérsa
bil gi yani "knowl edge" kavr amé ikbbe Ikdviam bi r e
"information" haline gelir. G¢enegmegzde teknol
veri akeéexée ol makt ader . Bu bajl amda kar Ké mi

veritabanl arénén sakl adej e ylaaméésnali svteartiidsetn k:
al anl ardaki sens®°r algélayecé kayeéetlare (°r
yéjén veriden olukur. Beyek verdi kavr amé (ge
yape

ortaya -ékmék ve arték g¢negmegzeéen yegane si st

s al ol mayan buzverr bikgbak@pglt g] defebis a

Beyek veri, ver.i depol ama, veri anal i zi vV e
-%zmeKt g [ 1] . Son diakiih yakdakékr %8@n vdgnya
kentilyon bayt bil gi cretil mektedir [ 2] . H e
birlikte i nanél maz b¢yeéekl ¢kt eki veril erin [
sayesinde Dbir-ok kfaadrk!| ébi dlearda veunugtmadanl ar é
yapél amayan verilerin saklanmaseé, analizi ve

Teveler 1 [0 é\ B P i e B

Roa
Management il

Mobile VV’uu.lI sms | [Radio / TV [emickes ]l i
[ : ] [Pora] | ! | [Ragorv] }

A ) 4 ¢ 4 ¥ (7)
( 6 ) I Traveler Information Service J ‘ l Demand + Pay! I
(’ 5 ) \ W (Traffic) J \ Network Operations H Network Operations Response j
Traffic [Policermedical/Fire | [ Breakdown/LASMA t 7l77 l ( 5)
Control e e [rratic Cight [wms] [Cane signal |
-t
SN |- =

~4-
Analytics + Data Integration

( 3 ) L__{_PI_.M_{J&——){ Traffic Mgt Information System k——i{ Performance Mgmt | ( 4 )
Transport ( ) ‘ }
Planning/ 2 | Internal iKP| I [ 3% Party SLA m"‘ Mgt
e g o~
; N

Analysis e ¥l @ @ @ @

< 1 ) Data Collection (of Traffic) | ( 1 )
Transport Data l Call [ﬁtﬁ] l Matu.a I [('1:; ] I siml | l Citizen
Collection Centre 7,‘1* Survey Media Portal
kekliNi j erja Lagos «kehri i -in AUS -ok modl u mi mari si
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Beyek veri sisteml ergeree k lhit i ylaan dwerainl eArUiSn i g
farkl é& disiplinlerden toplanmasé zorunludur
AUS mi mari si kekil 1 ile g°sterilen diyagra
veritabaneksiodtag mlke rbigrye, k veri sistemlerine ¢
Ul akt @érma Denizcilik ve Haberl ekme Bakanl éj
hazéerl anan bir AUS mimari si kekil 2 ile g°st

temeéydezol duju go°r ¢l mektedir.

Haberle§me Veri ve Bilgi Akislan - Teknolojiler
J
Ula§t| nkl Mantiksal ve Fiziksel Cergeve - Varliklar
Iy
idari ve Hukuki Yapi - Kullanici Hizmetleri
Kurumsal
kelkRiTl¢gr kiye i-in bir AUS mi mari si
AUS ¢zerinde bil gi toplamak amacéyl a yapél ac
verilerin gizlilifji °nem ar z etrme k& tl a K &€ mlA:
kull anar ak °©z1l ¢k bil gilerini topl amaz, s ad
toplamaktadeér. ¥rnejin bir otob¢ste ka- yolc

en -ok tercih edilen seyahal egmpaktgdblar ®atnl
bir bil gi el de etmeye -al ékmak AUS mekani z ma
ver i a-éséndan bakeéel éersa toplanan veriler de

durum ortaya koymak yerine genel olarakian| ar én yakl akémlareée ve e
daha uygun bir ulakém sajlanmasé hedefl enmek
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2B¢y ek Ver Nedir ?
Beyek veri Kngilizce karkeéel ekl aré ol arak 4V
kavramlare ile a-éklanabilir [T7]. Bunl ar ;
Vol ume (Haci m): Verinin miktar é. Beyeéek ver
I K| enmesine i htiya- duyar . Yapeésal ol mayan
°rnejin Twitter besl emeleri, bir nwdle kg aynfad |«
trafi k bilgilerinden alénan radar °1| -¢mleri
veri I K1 emi bu t¢r Hadoop verilerini dej er |
b¢yekl ¢ ¢nde verinin i Kl enmesini mecbur kél a
Velocity ( Hé z ) : Verinin aléndéejeée seéradaki veya al

hezda akan verinin zamanénda el e al énmasé ¢
dojrudan hafezaya aktareler. Bu dur gimda nes
bir-ok wuygul ama ger-ek zamanl é& ol arak dejer

ortaméné yojun kull anan elektronik ticaret
ger-ek zamanl é i klem yapmayé hedaeaénkeyanteti Sg¢r e
geni kK kullanéceée kitlelerinden kaynakl é arta
bulunur.

Vari ety (Cexki tlilik): Yeni yapél andér &l mam

yapélandér él mamék vVveyai hem antam gemp& desteklelyieiméth me k

veriler elde etmek i-in ek i1kleme tabi t ut m
veriler, °czetl eme, soy, denetimlenebilirl:i
gereksinimlerin -] bna kalyinpki man Biell ieme ver
veril meksizin dejiktijinde daha da kar makeéekt
i kKl em ve analitik ortamlar i-in -o0ok b¢gyeéek bi
Val ue (Dejer): Ver-ianc8kzexrn dca ideajedriaigahiVeetriirder
i -in bir t¢eketici tercihi ya da duyarl el ej
bul unmaktan ya da bakaréeséz ol mak ¢(zere bir

soruktur ma t eknkinkoleorjii kmegvecluitktnuer,. vTeer i sakl am
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katl anarak azal masé ve b°ylece daha ©°nce ya

setinde istatistiksel analizin yapéldeéejeée bol
daha deojhassvas kararl ar verir. Bununla ©birl
analistler, i Kk d¢gnyaseée kullanéeceélaré ve y°°ne
b¢yeéek veri meydan okumasé, doj r u vwarrsud yaegd nel asr
yapmayé ve davranék tahmin etmeyi ©°jJrenen bi
Bunl ara ek ol arak dejikkenli k ve kar makeékl!l ek

bahsetmek gerekir [8].

Variability,; yani deji kkenli k] araak,anvéréiz| ak
periyodi Kk zirvel erde hayl i tutarsez ol mase
g°steren yeni bir konu var mé gi bi bir duru
ol ayl ardan tetiklenen yoj un °vzeerlil ikKkd me lyearpiénlic
verileri y°netmek -ok daha zordur.

Compl exity; yani kar makekl| ék far kl é kaynak
ekl ektiril mesi, temi zl enmesi ve do°n¢kteéer ol m
il i kki |l ear kiel elni ydko] r u bir Kekil de bajl anép
kontrol s¢z kalabilir.

Beyek veri °zelli kl e AUS i -in vazge-il mez bi
veri kull anél maseée i-in iyi bimi zallet yhaapzéénrél na na
AUS mi mari si kekil 3 ile g°sterilmiktir [4].
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MERKEZLER
Trafik Acil Durum Gegis Ucreti Ticari Araglar Bakim ve insa
Yénetimi Yénetimi idaresi idaresi Yénetimi
Bilgi Hizmeti Emisyon Transit Filo ve Yik An (i#liﬁm%n
Saglayici Yonetimi Yonetimi Yénetimi Yonetimi

Genis Alan Kablosuz (Mobil) iletisimi

Sabit Noktadan Sabit Noktaya iletisim

Arag — Yol
&
8
E Acil Durum £ . Emniyet
= Araci B izlemesi (takibi)
o 9
E S -
s Ticari Arac ] Gegis Ucreti
< ] Toplama
;.‘.‘ Transit Arag Z Park Yénetimi
ﬁ
Bakim ve insa |’-"x Ticari Tasit
Araci Kontrolii
kelBiTl¢gr ki ye AUS alt sistem bilexkenleri
Bu altyapé sayesinde b¢gyek veri trafi k say
ge-i K ¢cretsebikagyidtelrar,é modbteob¢s seferleri, t
met eor ol oj i dejerl eri, kaza verileri il e fil
akeke sajlanan bilgilerden el de edirlbilgr Bu
pl atformunda bulukmasé ve kollektif ol arak -
emni yet tekkil at é, sajl ek kurul ukl ar é&, met e
ol ukturmuk ve d¢gzenld i ol arabawver kut oml amak 6
ol arak bunl arée payl akmaktadeéer
Hal i hazéerda kull andéjéméz Google Haritalar
teknolojiler insanlarén daha késa s¢rede sor
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vermesindegr démcé ol maktadeéer. Ancak en son ni hai
kendi ni kull anabil en ara-1|ar én ayné zamandaé

planlayabilmesi gereklidir.
Far kl & kanall ardan t opl an an ilebilg,analiz edidebilirveni n or

bakka kurumlarca dejerlendirilebilir ol mase
faydayeée sajlayabilecektir. ¥rnejin sabah kat
bir mesaj, i K yerimnwel gi defkea«n i t mkEspniedeeeijo
hedefine ulakmaséné sajlayacakter. Bunun ol :

séra bunl aré dejerlendirerek en anlamleée ver.i

i se veri wmadendel ofjacahktér .

3.SonwdTart & K ma

AUS i1l e b¢yeék veri kavraml ar éneéen entegrasy
mekani zmaseéneée en aza i ndirerek hat al ar én °n

ul akém ol mal eédeéer .

kekil 1 i lok grfi antaeriidleend ¢-zenl i ve sistematik
ki ki sel bil gilerinde toplanmasé m¢gmkendegr . ¥
o yolculuk hakkénda g°r ¢k, ©°neri, deneyim ve
kark ar verme mekani zmal aré daha insanceéel bir kK
AUS il e birlikte akelleée yollar ve akélleée ke
birbirinde ayrée olarak d¢gkegnel emez. Akell é
takip el er e k onl ar én kontrol ¢n¢g sajlarken siste
déekKenegl mez. N¢egfusu hézla kKehirlerin beraberdi
sayéeséendaki artéek ve yeterl. par kk ypelra nné nd ebjuL
park etme durumlaré da kontrol edil ebi | ir.

Gel i Kkmi K bir AUS mi marisinde t¢m kurul uxkl ar
Bunun i-in ise farkle kanall ardan topl anan
var él mamé -8pgmmuwetirmemektedir. Daha 11l eri
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gerekl i dir. Bu

kur ul masé, bu

ise teknolp i

akademi syenl er e

sajl anmal édeér

il e AUS ¢zerinden

gereksinim

altyapéséna,
I htiya-
[11]. Bu
yapéharerhhkh artan
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alanda yetkin personelin

konusunda

anl amda

negfusl a beraber

entegre bir

i mkané sajlayacakteér.
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¥zet

T¢rkiyebdbde yolcu ve yegk takémacél ejlelnameé lud m K
t ¢r karayol udur . Bunun yanénda artan n¢fus
trafi kteki takeéet sayeéseéene her y él arter ma
getirmektedir. Bu probl eml er i n mékiadir.éTrafika hi -
kazal ar énén ol ukumunda i nsan, ar a-, y ol Ve
istatistiklere g°re bu kazal arén nedenl eri i
i nsan faktor ¢ S¢é¢récé, yol dur ve Triyafyiak bk & 2&le
hasarl ar a, ge-i ci veya kal éecé sakatl anmal ar
sebeplerden dolayé karayolu ulakéménda trafi
en °nemli sorun halinestgé&l Maktuendidm.unT { rTK iKKg
T¢rkiyedde hemen hemen her yél kaza sayeéseé,
gel en yaralanma ve °l ¢mler artmaktadér. Tg¢rk
her zaman tr aegfmek pkoalziatliakragsnéé Kennli msenmi Kt i r .
ara- sayése, kazal arda meydana gelen yaral an
°nl enmesi zor ol maktader. Bununla 11 gil. - al
yar diélme P lgi | -al ékmal ar trafik kazaseé S
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kazanmaktader . Ancak ej i tim, altyapeée ve de
kazal ar én azal maséneé, d¢zenl i denetim i se
sajl amaktkmdzéa esnasénda ve kaza sonraséndaki
yardém hizmetlerinin s¢ratloi vV e kaliteld 0
gel dijinde ar a- DtamatkArankawstema n &l avaca kachilrdgar d & mé
devreye girmesini sajlayabil mektedir. Bu - al
yar démén geci kmesi nden d o | Gioynatik Areeng Gistama gel e
yardémeéyla azaltél masé ama-|lanmakta ve bunun
Anahtar Kelimeler: KI k ve acil ayam&ém, sdteonngt °kK ¢ m or ané, t
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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 transpoitatigghway 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 sheproblems 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 fact&ecause 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 poblem 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.romsdaim, 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 preventéase they are not dependent on a single
factor. Studies related to this are widely available in the literature and studies andirst
emergency aidjain importance in reducing death rates after traffic accidents. Efficient work

in education, infrastruate 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 frvices 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 afterdfteatin 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.Gi ri K

'l kemi zdegrbulkeakémrtasénda y¢k ve yolcu takeém

ul akémé kull anél maktadeéer . Bu nedenle trafi
kazal aré -ok-a meydana gel mektedir. D¢nyada
politikalar & uygul anéyor ol maseéna raj men trafil
go°r ¢l memektedir. 'l kemi zde trafi k kazal ar én
sonr aki 30 gé¢nl ¢k s¢gre i -inde °len KkiKki say
sonr aysaér dielnk m¢gdahal esinin -ok °nemli ol duju
tek bir merkezden y°netil difj]i 112 Acil tajr e
yardém wuygul anmaseé i -in -ok ©°nemlidir. Bu

duu uml ara daha héezlé ve dojru y°nlendirmeler

-al ekxan dijer bir uygulama ol an Otomati k Ara

cojrafi koordinatl ar é mer keze g°ndekbi | er ek
y°nlendirilecektir. Bu sistem sadece kaza vy
bakka ara-lara yardém kapsaménda manuel ol ai
kaza sonrasé °l ¢m oranl aréenda eénmektedir.i dereced
Trafi k kazalare ile ilgild:@i |l iterate¢grde bir -c
akajeda késaca bahsedil mektedir.

Yapélan bu -alékxmada bazé yéllara ait trafi
verilerinartaa n¢fus ve otomobil sayeélaréna g°re yo
ve heéez sénérl amal ar é, hezéen s¢r ¢k gevenl i Joir
azal tece °nl eml er i vV e takétl arda akaik | é heée
kazal arénén azal maséné ve g¢venli k sistemler
°| ¢mlag al anmal é kazal ara al kol deneti mi, emni

ve akéreé hez cezal areé wuygusléalnd&gjéeindiak Itirka f g %

-al ekmada sunul muxktur . Emni yet Kkemer. cezaseée
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UKturul muktur . En fazla kaza 2007 yeéel énde

martesi ve pazar g¢nloeri trafi k kazl ar éneén

Ktir ve kenagyaoj urslawajtu ebelei ral emacak °©°
neé sayésé azaltelabileceji sonucuna
éneén hangi b°l gel er de yojun ol ar ak y
ambekir. Tée¢rkiye genelinde yior mi bo°
n genel ol arak Db°l ¢nmemi kK yol ol dujt

5]
aral eklarénéen dojru ol madéjée gakizl enmi

| ar én giderilebilecefji vurgul anmexkt eéer [

rol

¢ ¢éne bajlée olan yedi adet aks belirl

| ara neden ol an parametr el er ucondadrafik et ki |

| aréna neden ol an en °neml. alte par ame

i
i k
ok
c

u

ere yer verilmiktir [ 5] . T¢e¢rkiyebdde 1
kazal arénén |l ogit modekl| Ryt |l anhmakt an
deji kken kull anél é&p bunlarén yeéellara
nda il kokul ejitimli ve 65 yakéndan da

| ardér . En dogfki¢lki  rliisskel i v esy¢ar ¢ &rEi vperr si t e

|l mektedir [ 6] . Bir akéelle ulakem sisten

|l andej e ¢l kel er vV e uygul ama sonucunda

mil
S
i k

anméexkter . Bur &sdslterm ns ad/aewri anrdéek | ar énén
i nde uymasé gereken héz vb. kurall ar e
kazal arénén azal maséna katkéda bul un
erindel biar mgdxalemayad]y T¢rkiye Kstatist
statistikl eri il e Log |ineer model l er
, yoll arén kaplama dur umu, trafmsk | amb

aré olukturul muktur . Bu tabl ol ar neti c
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et kil eri bu -alékmada verilmiktir [8]. Yapel
ve i1 Kleyik olarak a-ékl amal ale eape@&lgm&k od Ima
trafik kazal ar é ile 11 gili bir-ok probl emi

yojunluju fazla olan b°l gel er bu sistem say
yaral anmal é vV e ° 1 ¢ mhgajkea z @ ¢ ks¢canyiel sneenkétne dae al[t
Si steminden (CBS) yararl anél arak Kahr amanmal

-al ekmada aynée yerde ¢(-ten fazla trafik kaz

edi |l mi ktir. CBSreaydzilnglleamasnoktal &arafik
akékeénén hézl anmasé gibi durumlarén ger-ekl e
Yapélan bu -al ékma, | iteratg¢rde var ol an di

sonrasé yakanarjkRrazendroml etmmi eri Bd probl eml

gel mesi gereken acil Il k yardém ekiplerinin
durumda 112 A¢Mé&nin Kkurul masé ve b¢gten 111 el
yardém ekoptdrnaswon probl emi -%z¢me kavuka
i-inde -al ékacak ar a- i entegrel. OAS il
kal der él acakteéer . Sonu - ol ar ak trafik kazal
bil gil erilneinnmegea - ykelginrden binlerce insanén s
°n¢gne ge-ilecektir.

2. Materyal Metot

T¢rkiyebde yolcu ve y¢gk takémaceéel ejée dejerle

kadar wuygul anan politdé&ladjagndd edemil rcyuolvie wl¢ek

Daha sonr aki d° nengleerredd ed é mi raylotlyvap&r ay-et er s i
ulakém politikalaré ile demiryolu wul akemeée Yy
bérakméxkter. 2 0 Om0e vyked dceanrd ad e msiornyraal uhewe havay

ger -eklekmi k olsa da yolcu ve y¢k takemaceél é

ara °ndedir. Tablo 16de ulakém t¢grlerinin ta
218
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Tablo 1. Yeélar a cgelréd éyol cu ve takeéma
Kaynak: Demiryol UlilSekt°r Raporu 2017
Y¢k Takémacémeé))ée (|Yolcu Takém&km®BI) & €

Y é | |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 25 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 31 - 89,3 1 0,33 9,41
Sivil deyad®kielk edi l
Karayolu ulakéménén yolcu ve y¢k takémaceél
negfusu ve ara- Kamphyplujiulagémgndhr akt ar masé
t¢erl eriniedbeensilyelneesul ankem t ¢or |l er i
karayolu takémacéleéejé talebi Be dot oml
a-eék bir kekilde g°r ¢l mektedir
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Toplam arac sayisi
25 000 000
_ 20000 000
E
% 15 000 000
wn
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Yil
kekiT¢grikii yedbdeki toplam ara- sayéseé
Kaynak: tatgtk Kurumgl2]K s
'l kemi zde her ge-en yel motorl u taket sayeés
bakéel déj énda 1000 Ki Ki bakeéena d¢Ken ar a-

go°r ¢l mektedir. Bu dur umda i k e@emeryhepsiade ttalk b ¢ y ¢
sékékekl ejée probl emi vardeér ve bu séekeéexkéekl é

binl erce insanén yakaméneé yitirmesine neden
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Otomobil Sahipligi
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Ulke
B Otomobil/1000kisi  m Arac/1000 kisi
kekill kze:l ere g°re 1000 kikiye d¢ken otomobil sayeéseé

Kaynak: techWORNIL3]
Geli km¢gl kel erde ombbiki siaye sk MKO® naty bk émi z d ¢
sayé 140 ol arak kal mexkter. Dijer ¢l ke seviy

trafik problemlerni - © zmek gerBkmpkobdemlerin ear &@dnéerml i

Trafik kazal ar énén sosyoekonomi k mal i yet.
D¢nyadda trafi k kazal aré sebebi ile her mily
Avrupa ¢l kel erii arasénda en y¢ ksedka kearz ad ¢skagyke

orana sahip olan Tg¢rkiyedde trafi k kazal ar é

Trafi k kazal aréna neden ol an kusurl ar :

x S¢re¢gceé¢ kusuru
x Yolcu kusuru

x Yaya kusuru

x Yol kusuru

x Ara- kusuru
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ol arak bu «kekil de seér2adlamayéllliar é Bar &ksuésrud d kair
i -inde y¢zdeli k olarak ne kadar oranda ol dtu
kazal arén sebebi insanl ardér ve bu oran yakl
Tablo 2. Trafik kawlarl aréna sebep ol an kus

Kaynak: T¢grkiyél2lKstatisti k Kur umu

S¢r ¢ c Yolcu Yaya Yol Ar a A
Yeé kusuru kusuru kusuru kusuru | 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

.l kemi zde genel ol aralWédéerkgrelklel  ad&wen dag kki

20022012 yeéellaré arasénda kaza sayées®&wmdna yakl
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sebeplerinden birid2 002 y él éndan sonra tirafhirféexl-a&kan

ekonomik ve sosyal hayatiak har eket |l i 1 i Jin kaza sayéséna hi

Toplam Trafik Kaza Sayisi
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Yil
kekil 3. 16 yéllék toplam trafik kazasé grafifiji

Kaynak: T¢grkiyé¢l2lKstatisti k Kur umu

Trafi k kazal arénén maddi ve mmaaktve dibri.r -2&0 Z a

iti baren artan motorlu taket Ssayésé ve sey:

kazal arénén artmaséna sebep ol maktader. ¥1 ¢
veril miktir. Son yéllardae kaakmakEeasdérl. 2e ms
i nsan kaynakl| éder . Bu durumda insan ©°ncel i kl
bu oranén azalacajé tahmin edil mektedir.
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Olii ve Yarah Kisi Grafigi
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kekiviarda:l & ve °1 ¢ sayeélarénéen grafiksel g°steri mi

Kaynak: T¢grkiyél2lKstatisti k Kur umu

Yukar daki grafi k incelendif5ji zaman trafik k
dékéenda her ge-en yeél artmaya devam et mi kKt ir
seyir izl emi kt sonr @& mar afui ky él adaal ar éndaki ° |
g°r¢nmektedir. Bunun sebebi, °l ¢ sayeéel areénéi
sevk edil difji sajl ék kurulukunda 30 g¢nio-

yakl akeéeki 7°0 ¢bpi,n 3kimi | yondan fazla kikide yar

Kaza anénda ve kaza sonr asé °] en Ki Ki say
go°r ¢l mektedir. Kaza sonrasé °|l¢ sayésénda,
yerinin tespiti, kazazedenin habsrer ecek durumda ol mamasé gi b
ol ayl arén ortaodosSenk kledar slgmagde i dikemi zde vyg¢r
Bu konu hakkeénda t¢m Avr upQ@algll kvedred é m.i kapsa
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3. Otomatik Arama Sistemi

Traflk kez al arénén sayéséné azaltmak i -1 n -eki tl
bazéel aré kazal aré engellemek i-in bazelare
manevi kayéplaré azaltmak 1 -in uygul anmakt a

kayéepl aréné ve yaral anmal xréean miimsitmimaei @t rba k
OASkul |l anél maktadér .

I kemi zde - ok sayeéeda 4165, 1156,1 11k 11%, al77/d..vb.) n u ma
bul unmaktader .

Bundan dol ayé herhangihabnigri okluayul dikruu mul ngdia ea
Kurul ukun m¢dahal e edece] i -el i kkisine d¢ K¢
koordinasyon probWMbh&Emtit HBaybEemakt &ader di nasyon
meydana gel ebil ecek mncégame vgee-mdle bk a yn@ sl ari &nénn
NumaraA ¢ MPr o e s i bakd ap & | ¢gnélkke léer.i nde ol duju gib

numarasé 11206 ol arak belirlenip, acil =-ajre

¢oju ¢l kede, emni yet acislaj lyak dam Wikendg®inl eqgii
y°netil mektupdi Birlijione ¢ye ¢l kelerde 112,
hatteée ol arakAkXuvbupan8l mhkfadérerisinde yakaya
bir durumda tek bir numara kullankha ad 82 . ac i | numar asé il e vat
aci l durumlarda yardém isteyebil melerini S a
I Kinin yerini otomati k ol arak bel,ioleyaenn mesi n

k
hézl & bivapverebiknekird ek c e 56de ¢l kemi zde hi zmet v
h

akkénda bilgi veren ACMOI eri t emsi | et mekt e
tamaml anan 8, donaném akamasénda 12, bi na ir
proeak amaséndaki il ler 1 tanedir.
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kekil 5. 112 Acil tajre Merkezl er.i
Kaynak: T.C KAdikll erda] B kMenrl keg i

Kaza &OA®yhadrad é mé | | e 142AadVed | alomatik dlarakilegiimékedir.

Kl etilen bilgil &n Ks$ayeasihmdat€mlkns&ypyedar él ma:
kersal alanda kaza yapmék ve bilincini kaybe
yardém ekibi g°nderilecektir.

Ar a- | atomdatkkaramac i h@z&@br i kadan -ékandyémi kparayh

zamanda kazaya tanéekl ek yapéldéejénda da man

hakkénda bil gi veril ebiAl¢éde saklecaxotoratik veya manaes ar | a
ol ar ak dej il sesl i ol arak udamuinl ekaga meangee
i -indekilerle daha sajléekleée bilgi al ékxveriKi
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