¥ & éw'i’!!; ﬁﬁ JAT\EJ%“ESJTJﬁ

B SRR

Znin
LigBRE

2024F5810H




%Yaﬂs/

\ HEE=
2007 - 2011 IR Ft
2011 -2016 AR FIE TR &L
\ TEZRB
| 2017 - 2020 AR ER K BLfE
ﬂﬁ " 2021 -2022  EFIMESIAL ERELE
ERREA 2022 &4 FaxEX=E B, 8BS
BRI 2022 HiGHMEAL (85

2023 ERiBIMRAS
2024-2027 NBATRFIT-RORE

Y AR 7ﬂ’/¢

X &)
NS/ SHANGHAI JIAO TONG UNIVERSITY



EIEhES e @ FFALE

X &)
N7 mmre€s/  SHANGHAI JIAO TONG UNIVERSITY

MREBHATTER? RITALNR?
BEHA1TR? BuES5BEERE?

BENSXKBUATTH?

2 R4 SREH AT RE?

oz =S QM 2R 2




IERE RS ( RobotTaxi )




IERE RS ( RobotTaxi )

B IR hIMRRSE A (CIRE
HITRIVAIEE, MYISRE




IERE RS ( RobotTaxi )

SHANGHAI JIAO TONG UNIVERSITY

Localization sensors

Localization & map provision

Environment & self perception

Planning & control

Road-level i Road-level N [ . h M
localization & map provision environment modeling Navigation
Macr.osc.ale o Road network modeling Es o ‘ g -
localization . Mission planning :
map provision Road topology = Traffic flow ol
(road-level) identification identification &
2 ; % x o
T & = = = -
- Lane-level - Context Guidance ’;::?
localization & map provision modeling >
Context/scene modeling %b ., [La.cros Eo =
Mesoscale —> = ’E g g8 (Lacha) 8 2L <)
. Lane network  f¢+ Tamr 8¥ |88 =~ =8 ||F|la
localization " . B TS E ﬁ % Drving _gg 8 =)
map provision Scenery Dyn.env. | =20 : § % @ Parking & 8 5
(lane-level) modeling  modeling | & 55 Gl g S
{0 A ] |8
J\*\ A : )‘-\ A g E
v . I g
fe : 'y N |8
Feature-level Feature extraction and Stabilization 3
localization & map provision model-based filtering z
— 4 . (S = ba! = 1)
E@ . J C:- ] ,8 = =
, : " IR b Eg %E E‘Eg | E g%o ‘£ Trajectory planning 'g R
M1cr'osc:11 e Lane marking & | 3 g &9 S E | E | S, F e
localization  landmark map ! = )
(within lane) provision J% g % g 8w § ol S-Ep 5 e
aE o g S 5K mg I A8 = Low level control o
P8 L5 O™ 28 i = A &
x ) ? ! 7N \I! g N
Environment ' Vehicle
[ Sensors : sensors] ( Actuators ]




%
e/ SHANGHAI JIAO TONG UNIVERSITY

IERE RS ( RobotTaxi )

ENSEE MRS B R ST
AR BEE T

it >

N
7

g S ,;’i / ! g |
// ad i 8
’/I ,«"' (-.-e)\\ ;
/ " 7 | %

T 1
¥ \
\

1
|

4
2
=
b
=)
2
8
S
9
3

FHHER SRR

SR O Wk o

i VB




IR R R HEImRIERE

/' SHANGHAI JIAO TONG UNIVERSITY

SRS LIRS TIRAIEEE I HIEFT =

ENHRIEME
BREEKERE:




,"\

inElim AR5 Y ERAAE

N mmres/  SHANGHALI JIAO TONG UNIVERSITY

=11+

BYNSIETERFS, BREIDSIEFERAVRSHRIN




iR R A mEIGak AR @) rELALY

ZEE, UREE: MENBSHRRTERREZ S IEN—E0E, RS

Ego Status L2 (m) | Collision (%) Intersection (%) |

1D | Methcd in BEV  in Planer Is 2s 3s Avg. Is 2s 3s | 2s 3s Avg. Chpt: Souree
0 | ST-P3 X X 1.59" 2647 3737 265" | 0.697 3.627 8.39% 2. 53’r 8.171 1447 837" Official
1 | UniAD X X 059 101 148 103 | 0.16 051 1.64 035 146 399 193 | Reproduce
2 | UniAD v X 035 063 09 066 | 0.16 043 1.27 021 132 363 172 Official
3 | UniAD v v 020 042 075 046 | 002 025 084 020 133 324 159 | Reproduce
4 | VAD-Base X X 069 122 183 125 | 006 068 252 1.02 344 7.00 3.82 | Reproduce
5 | VAD-Base v X 041 070 1.06 072 | 0.04 043 1.15 060 238 518 272 Official
6 | VAD-Base v v 0.17 034 060 037 | 0.04 027 0.67 021 213 506 247 Official
7 | GoStright - v 038 079 133 083 | 0.15 0.60 250 207 809 157 8.62 -

8 | Ego-MLP - v 015 032 059 035 | 0.00 0.27 0.85 027 252 660 293

9 | BEV-Planner* X X 027 054 09 057 | 0.04 035 1.80 0.63 338 7.93 398 -

10 | BEV-Planner X X 030 052 083 055 | 010 037 130 0.78 379 822 4.26 -

11 | BEV-Planner+ v X 028 042 068 046 | 004 037 1.07 0570 377 815 421 -

12 | BEV-Planner++ v v 0.16 032 057 035 | 0.00 029 0.73 035 262 651 316 -
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S/RFIRRERZTE ( Markov Decision Process ) B) X ALY
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5l : Tesla i3 MDP &8 ( 2022)
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Tesla Al Day 2022

Find a Gap Between Pedestrian and Crossing Vehicle

Understand occlusions in 3D using geometric occupancy
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Goal Candidates

Seed Trajectories
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Partial observability: EsCHFAVIAS ReemiEizite. poitt. BIESHERED
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Belief b \ @ (2)

Distribution over states

Action a

State s

Pos, vel, headings,

—

( Transition function T human behavioral states

GAMMA

Reward r

Observation z

Safety, efficiency, smoothness

Observation function O
Gaussian noise
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Belief tree with 2 actions and 3 observations

42



(E&41 ( Belief Tree)

Monte Carlo simulations

H=2
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(E&41 ( Belief Tree)

Belief tree with 2 actions and 3 observations



(SR8 Z= ( Belief Tree Search )

V*(b) (b,a)+yp(z|b,a)V*(b’) (BellmanZ=t)
i p=r=E VAR VALY
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DEterminized Sparse Partially Observable Tree
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DESPOTIY: O(|A|"|Z|") -> O(| A|"K)

|A] =9,H=20,K=100
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LeTS-Drive: Driving in a Crowd by Learning from Tree Search
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LeTS-Drive: Driving in a Crowd by Learning from Tree Search
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[RSS’'19, T-RO’22]

MRkl R

Tree node:

a* = argmax ,. 4 {u(b, a)

+ cmp(alzp)

S TFiEh j

Leaf node:
lo(d') = vy (zy)

I ERIES
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LeTS-Drive: Driving in a Crowd by Learning from Tree Search
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LeTS-Drive: Driving in a Crowd by Learning from Tree Search
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LeTS-Drive: Driving in a Crowd by Learning from Tree Search
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LeTS-Drive: Driving in a Crowd by Learning from Tree Search
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LEADER: Learning Attention over Driving Behaviors
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mm [maxV (b|q)]
TygﬁCVn (b|q) mm [maxV (b|q)]
/-\
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