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A Study on the Traffic Simulation for Autonomous Vehicles
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[Abstract]

The development of autonomous vehicles are currently being actively carried out by various companies and research institutes.
Expectations for commercialization in daily life as well as specific industries are also rising. Simulators for autonomous vehicles are an
essential element in algorithm development and execution considering stability and cost. In this need, various simulators and platforms
for simulators are emerging, but research on simulations that reflect various meteorological environmental factors in the real world is
still insufficient. This paper proposes a traffic simulation for autonomous vehicles that can consider the weather environment. The
weather environment that can be set is largely classified into four categories, and an improved collision prevention algorithm to apply
them is presented. Simulation development was conducted through Carla's Python API, a development tool for autonomous driving, and
the performance results were compared with existing collision algorithms. Through this, we tried to propose improvements for the
development of advanced self-driving vehicle simulations that can reflect various weather environmental factors in real life.
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Fig. 1. Architecture of autonomous driving algorithm
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Fig. 4. Weather conditions in simulation environment clear
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Weather condition Visibility Min proximity threshold weight
Clear Night 150 m 6.67

Clear Noon 1000 m 1.00

Mid Rainy Noon 400 m 2.50

Wet Cloudy Noon 100 m 10.00
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Table 2. Overview of the dependent variables

Dependent variables Unit
driving time S
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Table 3. Experiment environment

0S cPU RAM GPU
, Intel(R) NVIDIA
Window 10 Core(TM) i7-7700 | 3298 | GTX 1060 6GB

39 www.koni.or.kr



J. Adv. Navig. Technol. 27(1): 36-42 Feb. 2023

38 5. 2 7|4 2ol ohst JHME YuE|FolMel TR A2 T, olMTE XHZ B2 F2, B2 XY, §'st & Y
M H|l 2= X2

[ il

Fig. 5. Scenes of driving scenarios in improved algorithms for each weather environment, from the top, clear noon, clear
evening, wet and cloudy noon, rainy noon.

ATk AZFE 4= o). A g A A ghS s AL TS
4-3 M3 Zut AT A2 F 5 AS Aolrk
7 5% 71 71 SR alERro] Foll At Sl A

Eav 271 94 % AT Wt 712 LaEn AR Y& ek 2ol v Abdoleh, e ek A
/e SnEjS A olE e Tol ) AR 71E 2 A Mol FEo] A1, BAA) R ) At FESR
A2 FLE Carla 730l A Github S F3f LEALE 3713 7o Fa wFE AX = A9 m2 2| -9 o146k B3 A
71 T (ravigation) LIl e FHIGL W URIEE gy o gop w3, Q1 Mol Fshs B 5 o
=wollA] o] A Bl Aokt e o) skl wgk 2542 Bk ABE A% w2 ulsl] Bt) o2 BEua
Ci= ¥ 4.2 (clear noon), CN ¥ A Hi(clear night), MR 30 o310 )= 2184 2309 A Belold 7% A 8le] 2
H] ©= A 2 (mid noon rainy), WC= 583kl 75 %1 QRS QA ETE Tk Bk thokel W AFES Tl 2
7 @ (wet cloudy noon) B74-&, T W-FHtraffic)S 483t 3 AU 92 Ea) AAE 25 8]0 obma| =S TEE 2= g
17385 JERAT o Zola} A

AN 0 2 WS AEPS W, Als o] A S A
(B2}, A Aol e & ()] FgFo = 2l T 4. Zo AjZio| kst z43}
T8 Al7to] A= e Bl Table 4. Results of the driving time

A wiglol] W2 T AR AT 72S 3] o Previous algorithm  Improved algorithm
Ao 2 AAZILE Tl A A AbSE darelEe] A I C 337 s 338 s
W sto) whet 24 23 AA A ] S Al Skl CN 400 386 s
QIS TS AlolehaL o e 7 QU FE Sl B9 %S VR 06 5 397 s
of o] JdE daelFolA Fole 2HE IS 5 ATk e 2075 390 <
Teju A9 317 Avks A wEwre] 1o 2 AR
© 2% ARG W daBe] pgAe wass ez X o0e e
B7] ol g 4 ke #71E A, CNxT 012 0502

e E 5ol A R dmelFe) Aveln Hx gl MRXT 5975 522
Al 3] Wt 3= iAo IS A= 84w eS¢ WexT ards 420 s

http://dx.doi.org/10.12673/jant.2023.27.1.36 40



E 5. &= sl5of ek Zot

Table 5. Results of the collision counts

Previous algorithm Improved algorithm
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