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Simulation of Autonomous Driving Using Waypoints

SATOSHI YONEMOTO™'  YUKI MATSUOT! SOMA TAKEDA!

Abstract: This paper presents a simulation of autonomous driving method based on deep reinforcement learning. We use only the
front camera images as observation and discretized steering as actions for learning. In the learning process, the rendered routes that
can be generated by using waypoints are introduced to drive stably. We also use the CNN-based methods to estimate the vehicle
routing from the observed image. In several experiments, we show the learning results using waypoints and the estimation results

of the vehicle routing.
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Figure 1 An example of 3D road course.
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Figure 2 Waypoints and the routing.
33 Dz ARA Y FEBRODER

VA RA Y bl E -2~y T EICERD Z LT,
BUEQHT—V = > PRZDOETRE LICH 2220 T
BILEMDH LR TED. T7705, EITREOHEEANIC
ALEF L, M EIEZADRLR > THIELWRRIZE> T
HEHWTED, VIal—va L ICLBREME, v
ARA L MERBEAMOER 2 —AZAETEH0D, U
= A KA v MEREEEITEIOEEICBEBICRIAT S
LINTE 5.

WIZ, U =ARA L EGREZRMEEICR S 2 HIEIC
ODNWTIHRD., Tz RA Y MERZFIHT 5 ERITEIS
BoHAE, UTFTORXWITRTHREricAET 5.

r=rl+{1-r)xXn, ..

Z O®WBrix, BICETATRE THNIErID ARG L b, EAT
FEHE B2 B DR, 25 1 ST iEr = 1870 5 Wi 2 &
W 5. K3ITT=ARA 2 MEGDDETRE LIZH D
e, 2RO D 7 iEE /T . 7B, EPLBETRE LI

(©2023 Information Processing Society of Japan

BT ELTLHZLELARETHD.

ego vehicle
area

waypoint image

B3 ETRE RICH DR OFEA

Figure 3 Probability calculation for the route occupancy.
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Figure 4 Observed images and waypoint images.
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Figure 5 The predictive routing.
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Figure 6 Accuracy and loss .
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Figure 7 Transition of the episode rewards .
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