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- Autonomous vehicles (AVs) utilize multiple sensors to
perceive the physical world.
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FoV Precision

i H: 120-360deg
100-400m V: 10-40deg 2cm
20-250m H: £30-60deg 0.1-0.5m
-- - 0.1-10m
20-200m H: 60-120deg sub-meter
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 Physical obstacles are unavoidable.
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Blind spots
are widely
distributed.
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»  Asingle AV
cannot
perceive its
surroundings

completely.
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« V2X communications are employed to exchange perception data
among vehicles, a technology known as cooperative perception.
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Background

- Dynamic map (DM) is a logical dataset that enables the overlay
of multisource sensor data onto an HD map, and was first
proposed by Hiroaki Takada and Kenya Sato in Japan.
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The Dynamic Map R&D has consisted of a series of research projects
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V2X communications
introduce latency inevitably.
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Prediction data can be used
to compensate for the
delay.
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Cooperative perception only
extends an AV's spatial
situational awareness at the
current moment.

v

Prediction data can be used

to enhance the AV’'s

i temporal situational

\ST)T Rossice b S0 awareness over a future
P & time horizon.

Real-tume Dynamic Map Image: Zimmer, Walter, et al. "Tumtraf v2x cooperative perception dataset." Proceedings of the
L_a,bo-rw{-o-ry IEEE/CVF conference on computer vision and pattern recognition. 2024.



Prediction information is a
core data type in DM.

It must be generated
internally from DM,
independent of outside
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Prediction functionality of DM

. Geo-spatial and temporal relation driven vehicle motion
prediction

Fredieon Prediction Function of
oM DM

GS, T, GST
relation driven

spatial L
interpolation )

state trajectory data
estimator collection

@ Contributions of this paper
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@ povato relation driven vehicle motion prediction: A geographic perspective.” IEEE 23
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Spatial-temporal Enhancements via DM
Over-the-horizon and beyond-the-time-horizon situational awareness

vehicle
dm2@ubuntu: ~

997,637921328097,637921328197,637921328297], [ -9729.383994,-9729.375040, -9729.369959,-9729.351518,
-9729.329614,-9729.305493,-9729.276583, -9729.240153, -9729.200346, -9729.165602,-9729.122981,-9729.
078695,-9729.000237,-9728.945853,-9728.827888,-9728.761137,-9728.687234,-9728.585677, -9728.508432
,-9728.440325,-9728.340172,-9728.245718,-9728.152475,-9728.057546,-9727.959227,-9727.857640 , -9727
.757539,-9727.656191,-9727.552098,-9727.457386,-9727.352017], [ -78952.317354, -78953.383639, - 78954.
453119,-78955.511056, -78956.566911, -78957.621084, - 78958.671552, -78959.715587, -78960.762007 , - 78961
.803202,-78962.842843,-78963.882413,-78964.912376, - 78965.940944 , -78966.980502 , -78968.025311, - 7896
9.055630,-78970.087133,-78971.118632,-78972.170808, -78973.204272,-78974.238141,-78975.285912,-789
76.332663,-78977.363756,-78978.415193,-78979.473271,-78980.493876,-78981.553324,-78982.577852,-78
983.633997],[10.670000,10.594025,10.544277,10.504434,10.472512,10.448644,10.435595,10.404117,10.3
88193,10.366163,10.360501,10.349860,10.334744,10.319239,10.342470,10.361624,10.350893,10.362872,1
0.364253,10.398175,10.408409,10.415871,10.447153,10.471583,10.475593,10.510700,10.550207,10.53717
7,10.575159,10.574290,10.605659],[-1.541691,-1.544808, -1.546069,-1.546425,-1.546022,-1.544996, -1
543120,-1.541912,-1.540326,-1.538981,-1.537457,-1.535289,-1.519455,-1.516643,-1.493410,-1.490552,
-1.487527,-1.476382,-1.474772,-1.477976,-1.473936,-1.471662,-1.471042,-1.471393,-1.470790,-1.4699
i 7 i { \ ‘ =l 33,-1.470409,-1.470308,-1.470425,-1.471513,-1.471119],[-0.872585,-0.709263,-0.588107,-0.496969, -0
'*sz,)t ” ; q L ‘ M o b i .432764,-0.383851,-0.335432,-0.315882,-0.285449,-0.266816,-0.238954,-0.217979,-0.185692,-0.173243
i ok \ et e ¢ | ! ,-0.112231,-0.069550,-0.064204,-0.031827,-0.016636,0.023770,0.046420,0.060547,0.092226,0.115467,0
". \ ; - M o J .122018,0.151177,0.178344,0.169988,0.195151,0.201255,0.219676],[-0.041731,-0.032555,-0.022935, -

1 ) T 016276,-0.010675,-0.005783,-0.000762,0.000922,0.003198,0.004274,0.005309,0.007582,0.043217,0.0399

.'- ~
~
E";;y’» =  44,0.080504,0.070801,0.063690,0.073154,0.062993,0.045406,0.044078,0.040345,0.034107,0.027059,0.02
Pt ,I\' ¥ p " ‘ 1 3424,0.020669,0.016228,0.013558,0.010890,0.007030,0.006309],(null),192.168.1.100,8057243808948230
o ) Eeets  211,"1710836520715341,1710836520756740,",1710836520672,1710836520762

L L
wh"“mti‘ ‘F = \

— /,_wlll

B

Real-tume Dynamic Map- Source: Tao, Lu, et al. "Enhancing Autonomous Vehicles' Situational Awareness with Dynamic Maps:
L_a,bo-rw{-o-ry Cooperative Prediction on Edge, Cloud and Vehicle." IEEE Transactions on Intelligent Vehicles (2024).




Thanks for your attention.
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