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100 7
90 -
80 -
70 - 23.9
60 -
50 A
40 A
30 A

15.4
66.3
0.8
0.1 50.0
20 A 0 )
10 - 0 22.6 )
0.6 0.8 15. 6 I 1.9 1.6 1.

2022 F 2023 2024 § 2025 % (E) 2030 4 (E) 2035 F (E)

L1 "2 & L3 L4 B vA Lk

RA RGBT, HEIHSFIL, 152 ERTL P

B 10: FEHEAKRSEATHAMR (KA EREHNmS, $4: HeER)

40 -
35 A
30 A

25 A

12.2
9.2
20 -
15 - 0.4
0.1 22.1
10 - 0
5 0 12.5
0.2 EXN 0.3 0.4 0.6 03 0.1
0

2022 % 2023 2024 2025 £ (45 2030 4 (f5 2035 & (4
L1 =2 % L3 M4 gy i)

HAFF R NG FITIBIRE T, BEHHSFIL, 152 ERTFL P
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ML TUF R AEE, 2023-2025 FEAHE T 705 ADAS KB LM ZAEFA R
B, BEAN S FE ARG,

AT AE AT RHIE, IKBAE S (NLILO/LT) HEE%: NL (L3#Esh) &4
FEBuE K 2023 F69 866.7 77 4T 4 £ 2025 49 656.2 77 4%, LO. L1 &L E£REFT
W, b SRR L R R

L2 BARR A hF asg i 1 2B8EASATHESH, ERELE 2024 FiL 3
el 9751 F4mJG, 2025 $E % E 817.3 F4H, HLEARLIE K 2 EA4K P 5 R A GE
B RGN

L2.5 5129 (Z¥r#sh) mAmEE: L2.5 B EREM) 2024 549 84.4 77 4%
£ 2025 F44 299.9 F 4, L2.9 KNI 2023 F45 103.0 7 4mE Kk £ 2025 64
3277 4%, mATHEKG IR, REEERE SN E 6 E Kk
o

RERAE, ERTHAMALT IR, BMABRIE, BRESLK “HL” #
/| BT, BEHRRKOARERELEETET HK G,

B 11: 2023-2025 B AT % &% E 5% ADAS (8 & (7 %)

2500

198.5
103 327.7
0

2000 H

1500 A

1000 A

500 -

2023 F 2024 F 2025 F

ENL (AL#4gy) ®LO mL1 mL2 mL2+ mL2.5 =L2.9

AR : EEBAFTENRT, FLIUERTLF S
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Z. wmERS VLABS T, SeeBitaT st

2.1 EEERARBELRASE, AlBEZHSREZROHEDN

© A AL B S R KR S, RATT K s A Al B Al ) 35 2 3%
T LRB R IETHERIFIHNERERAR. L P RAF (2010s),
Transformer 4245 (2017s). KR (2023s) W=k H KL B R#, sTHKA® >
AT E KRR M,

B12: FREBARALFTER

2024
GPT-4V

S¥T0T F4

»2017's
2018 Transformer
‘Transformer [ 8% & #f 2 A

2016 2010's
s 45 B ﬁéim%&

ssioz! szt

sofoc

2012
E 255 B

S010T

1k e

HIF IE
BHAL RS 3%
T B i B
ALVINN R B-& o B

NavLabit %) B Ar e R N E

S.0861
I

RBHER

HAR: (HE LR KBRRSB LRI , 7HEF, FRUEFRTFL P

H  Transformer A8 &R & AA AR EL N TR 5, FHARLS R AR
AP 22 W 24 (Recurrent Neural Network, RNN) 52 SL&u ik #4352, X £ 75 ikl i3 AL 5
Y HFEARET LmE, FEDHEARMTE, R, RNN £5 728 P 5 L0
-}'#]' KIBIERA, B3RP X 7B ) AR, A& Transformer KA £ A

RiE = itijﬂéﬁﬁﬂl'—?iﬂfi MR, R AEEANFET AL BB RBFEEES LK
%S—_“Jfﬂ FHATRIEG M, A K IURM AR T 23758 Ko

B 13: M BEBEARH

Learning Where to Look End-to-End

[—

T=s L A [

KRB G LHREAENRT, FLUERTL P
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2.2 IBIREARARET, ERMLMRNERERIARE

30 B 55 77 ik A — AP B IR F 2] KA N By ik AR MGG Rk, AR T 4
7y ik a1 R AA TR . HE ARG R EZSHZ MK

1 GARRALTT RAE N1 B BB R RS BH), A0 B3 22 ey B 5
1530 AR 4y Bk, TR, AR5 81540 Bk 69 F A3, AT 3T A ANE S 34T F 4k
AL, XA E R AR T R a9 T F R, AR R T AL 3 Ak 45 1T 5F K OATE
IR AR BB, B3R T TR S TR, BT P, ik KRR L E
EHEANR G,

REELHNENBRZTY, B 7 A EAP LMK B3RE1Z L4350
—BMRFEIRELF, EMEREARLHERTE, B &AM B ARG £ F L
HiFA RGN MRREE B, 55 HAHMRII2ELAHRKG A, HILZT,
5% B 5 77 ka8 i IR A 3] R LA B S N B B R b 6 LA A, PLBE T S Ak A Y
FEINEETHeBER, LT FTRILE ZRGESH 2K,

MG, R3R3nBI3h 7 ik A RALIE B35 38 F AR T ik, AT A 9428 B3k 2,
T Bdm, RS R S ReARE S 3R SR IR B s b A, VAOLARIEAR 3 A SR AL B ARAg —
B, BHAMNAR#—F, BER—GRRBBEN S M ERES. 256K F, &
PRAZSR A IREILT 3 B AL, (2483 8 A T2 LA 3 0 AT 45, RAEMRAR
FARSARAM P B2 & A B HAE R A R AP AEARI, AT BEAE L R

B 14: Az B3 BEV EHAEM 4 HEX

Sensor Data

Dense BEV Feat | l, l
= BEV - Mapping — .
Encoder | —>|_Planning - —>| Prediction |—> | Planning
Detection
Dense BEV Feat
Auxiliary Task [>] Task Relation| ) Auxiliary Task |~ Task Relation ¥

a) Direct Planning Paradigm Training Stability (/] Efficiency |~ b) BEV Sequential Paradigm Training Stability () Efficiency [x

P Mapping
apping =
Sensor Data e - Sensor Data_) Unified Detection
Detection Transformer T
. BEV . — Task Query Prediction
Encoder —> | Prediction
- Detection \ Prediction Planning
Planning Mapping 7”3“"“‘9
c) Parallel BEV Paradigm A!"’f"'ary Ta_s!( <) Task Relation| ) | d) Pure Transformer Paradigm ~_ Auxiliary Task |/ Task Relation
Training Stability | Efficiency [ (Ours) Training Stability /| Efficiency |~

5 ##% /& (Drive Transformer:Unified TransformerforScalable End-to-EndAutonomousDriving ),
Xiaosong Jia &, 134 ERXFL F

RERBE T A MNERF IHK, B E RS HIBRH AL IEFE S, R
T LR T AP AR R ARSI D BT EIRESR R EAY T, A KRR
FHA BRI FIN, 552155 2 RayiE LR ) 25 R ARBERERGBS
BHHZ—R, BAANGEHEZRERESTRBL TRIRSTERS TN, ik g
% RO XY R A5 RS LFELME
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& 2: B3 H I 3%

LS R & .3 %% A 4

AT A FEF LI 2 o
mAF, MAEHFTH | FINREFET, A

HH AL 1 GeAt Al B G AT iR
E B E + R R%
it
LR
TAFA AL B | ARSRAR b B A R, & ) — R pE At —
EEEEE
Bk CEREENCE FUES B i
FAHLK
£ X343 5% EEE
—RALRT AR

AL, FETR | REKERE, TR | RALEERE, 3
BTARARSE | BARE, BAKERAL | FAXXEF

AR A B 5%

To4 A A
BAMEFE, T | Y THER, B0 | RETHARETS
B X 342035 I TE TR ‘ o , ‘
B 4 A 2B LT £ Wbk, AR
AT AR

FHRR: (HE)HAHE R KRRKFLFLRNH) , 71EF, FLERTL P

2. 3VLA RIS BN Nim B im A ST, SN ERESRERTNRNE LR

VLA #A e 2024 732 5 46 B & B AF L AdE ), RAT ZREKETHEEL
FTamBlom Ak R ST RetE, HAAY VLA B A b = 305408 A ) A :

AREHAE: /5Hh VLA RIE R4 6 ApE, 3B % R B F| % 09705 2 20 5%
AR H e KA E R0 2R S, AT 45 2 LS AT = 238 69 1R i ;

BER: A RIEFTHEHNA M ELHNE T, R4 S B 6L/,
BRALH QMR ZRAEIL, H G BN £ RARBEE LA 5

BEERREA: BESREBENFELSNL HETEE, EANFERLEK
EH AN

EAEANIAEE, £ BB R ETR X fe A T iR e, %
LA L iR AL B gETAL,
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B 15: VLA (AEETHERA) BRAEM B SE4 R

WL 7 A VLAZH VLAZE SHRALHLR B AR S
e A =19 53-i7] % i ﬂ'{t MoRE. ConRFT. iRe-VLA,
%& PHck, Ch | ~ 1 NaVILA. VLAC
- {UfFR%Hs : LLaMA, i CLIPORT. RT-1. RT-2. Gato. VIMA.
ﬁ'&l”% GPT 4], OPT. PaLM Fes O PERACT, RoboAgent, RT-Trajectory.
1 3 ] o - Sub 1 1 1
R SR igRs. TS, =3 SayCan. CLIP-RT. Diffusion Policy.
B Flan-T5. Qwen b By IRL-VLA
ﬁﬂ%& ﬁ@,{%ﬁ IIIIIIIIIIIIIIIIIIIIII |
ﬁﬂ!‘lg’é& CLIP. SigLIP. DINOv2. /’\ N [ I ) [ 5 RoboHorizon, ThinkAct, FOREWARN,
WL el fosteni PRy 3D-VLA, DreamVLA, FlowVLA
R XMEM, SAM, SAM2 / R -7 S S .

FHF: (VLA RH T HIEEMRF : UMPBRIE R FIEREY , KEE, 1FREEFL P

B 16: AEEEHH (VLA) MBERIARHN 5 S HERA
Bt ® AT AL ant b

DI PR W \l S
=& = N S Ee€sS
§i S s s

i wex gk |
EE
SRULHE 5 WAEH s
51t ‘:-, i 5 - - 9, ACAp] = O

5 "" g

A SCAHIE

TR (VLA RE T AIHERT I : KIIEEAGE| R R IER) , KEF, [FRERFLFS

ML EREETHE (XLM), VLM B3 £ 8424055, AMAREETH
B AE 743 &, A AT SN T s iR 6 AR R ALBE S o 4% A AR 89 45 é‘a
RSN FAR, IRFWILEEE, KA RERABALANER T T F
9" 43 5" 9 AL

B 17: VLA F= XLM & T4 5 X,

o 9

BiLFE fliik R

FEARE s o

X I||
<H,

BEERA
(a) BFXLMARE B S L

e Hiaae
SRS Fitg /I 4

R . Bt 4LLMﬁE!?4 AR 4’@ 7*‘

(b) ETFVLAKIRER 5 3)% 50

HAR: (HE LR KBRRSB LRI, 7HEF, FRUEFRTFL P
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& 3: XLM. VLA Aot A2 2 33 bb

XM (R EFETRER)

VLA (L35 T - EAEA)

#FA4EA (Wor | dModel)

{51X1UESS

CINDA SECURITIES

i MG, B4, A | AEBRE. B4, AAEHE | Soan (B4, AAZHIE) |
{ %u::
' BHBESHALL FEMALRE L ¥ RE. BHERR
AR EAE AR, A | SRR AT RS PR
. /i’é\%’?*;é };ﬂ',)%ﬁgin n*% 5 - 2, .
A X, . Bk A WL 2 AR A R, %mma WIRE S AR AR, F BT
A il ek AAUH I
13 3 B A AT i A R SR OB Bk Ay AR
s & BRAEIRE, HERE | BH44 (eih. Wik) | Ak | ARRAST. HEAMLEE. R
e LA, FASETAE Hid & Wi 5
PACE S b A P b2 xS b \3_ ‘—j‘;\,-
TS, WEBES ﬂ%fﬁmaﬁﬁ&ﬁ%ﬁ,ﬁ% %%ﬁmg%ﬂa¢ﬁwm1%:
A e i A E P HE AL, BRI | AHMARDFOAMN NN,
e £ 258 7T RRAR A5 AL AR 3% 7 Yo 00 ATIE 1 Ao 2 4R 1
Rk, AR | AAAHETTRGEWETIIR | sHEAHKE T LA RERS, I
BB B, BERHARBER ML | P, MASHE S, ERIAET | 4HEL% TAEHAEHEL
it sk #
ak s T VLA 4245 % A | TN EBHITE, AR | TH VLA R AT SRR
- pan A R TR R R TR R TN, B A AT s 5] A kAL

FAHEE: (HEHGHEHR: KBEKFLF) LRI , 7EF, 174EETFL P

B EEE, VLA B AR S FEAMERIR LR EZ—, URBAAF
2025 SF AR A B, BB I L B2 30.7 L2, Bk 3729 m e, FaeiaE
Rt 131k, 2 E2RKMBY B ZAZA 11.8 TALE, AA. WM. TRAHHE
B/ R % a9 ; VLA Sk 6 A A & 80%, #5412 AAE 12254 F ok, A P
REALLELATE, AT, MBRGFER;, THXLHRTELT 822 FRAELFE
. 16172 RMIHF K
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RN IR
153:25%

WEEMEEE

63.1za= WL 82037 HAE
o~ B#it4 1,075 FAE

EH 91298 FAE
2 RSIEIEENOARER g 9,770 FAR b

43.3 zaz T Lagan

v 2IFRSHMBEESENOARRERYH &L 83% PR siaw HAR = 192a8

FE 43575548 xR 82N4BHAE

BEEHERIt Al | sgam |

ik 34559 FAE
o
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' B#ilg 503,155 )% =

s 8,470.2 E_QLE
T ur seam
AW 34za%
WE 202 - ;
S IF 5300w
FHRERHBEBERE " = - =R 16282 —
4322 =
i=:3 2en8

1 ' 344 AR - Wit 18ZAP -y

Bﬁb PS4 k| 18ZA8 - L lil‘/}@

I | 1zae

= 906687 M 1622
- ” e eizns
=M 59462 FA8 w

P - IR 93RAR

I 1228
-

W 81651 HAE \

- WEERDERE

HAHFR: HHALEGTH, 52 ERFL P

DB FEN £ 2025 F 11 A 5 B EXAfEH F K VLA, Gl3ikkLirT “53
aF7 RH, RN TR RS RB R AB AR, B TRE 2R
AR BAREALZ N EANE Z R KRR TR LRI, 422 fFfe
Heif 69 3Tt FAL AL UL AR ST AR AR R R L E AR R, 4T A R X,
W5 IEF0 4 % . Robotaxi. MLEA, KiTiA %,
A 19: B4l VLA

MEEBATE VLA F TEEESRKIE)
NERREHTHARERSR, —EFREREZ, —ERELR

No one in the industry has managed to get rid of language-based representation in VLA.
We explore two solutions in parallel, one for bottomline guarantee and another for reaching high

e r

R VLA BIFF VLA

Vision
Vision =+ Language =+ Action
+ Action

Language

SIGILE G, AT RERTR S
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I QN

CINDA SECURITIES

IR, VLA E A2 X EEIRAE L S e iTdk, HFEAARLARESHEENE
AR R Sm b R Rk, MEAI S S Bedn B %iﬂﬂf]ﬂ"ﬁ?ﬁtﬁ’%m%lﬂff ik
BAREBAE /Tzizﬁfrffmwcﬁ/\kéa 2 r"iﬂ&éﬂ“&%ﬁﬁ?ﬂ L, I — K
IRON L3S AFIEER T IG5 — KA KA, @i FVLT+VLA+VLMJ 79
S KN EAE s, I “IiE. ITA. AT .:km%‘"f‘a Bt o
B 20: J W4 —4&X IRON

e —1E

BRI R AR

Powered by Physical World Large Model

VLT + VLA + VLM B A/ BEENES

b ]
ZINHB VLT Ak

KRB : PWBAFEEH, (FREFRTLF

2.4 Bz E) BYEF AN A —SRAE BRI LR

#Hm st (Latent CoT), & A3 BRFAIBA MK R T Lol mId by
S EENF . CRBHENEETHEREFERGLAREE (I X% CoT),
B RAFHIEAK] L B R PV F I o R A BB, K ha B 45 20t 2E, A fif e 2 X CoT
AR G B AR AR AR ) E R IF AL,

F KRB ARAF K B AA Latent CoT A sk Eegst—F 5%, wdEd 7—4 X
B Jfﬂln TR MEIZAESR XiaomiOneVL, B/ FAWE LA E XG44k, ARAL
B FULE LM, AR VLA BEREA % —,

B 21: J & OneVL A# EHAZR G EHAEHE

Token Type
m Img Token

- 2D Text Token

‘ :

 Crmnn” Visual Latent

Turn Right

e [img Lt ]z 12 ]z ]z [2 08 EAth:

{03,01) ot I u

EISTE (0.2). (3.4 ———— Answer

Visual Aux Decoder

%

Current

Trajectory Predictor

rean traffic light signals
allow move at intersection...

l b tat10s l

FAH R DRBRNA T, (FRIERFL A

Llnaal tratfic cones
d in right lane...
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BEHEMEE, PRZEF VLA, ERER, BEREEZ= AR EG%—
BRI —FERY,

VLA (L5 5 A 1EAREA) 58 AR AR B 3 2 B AR S A A 2 69 R 58 2%,
M EETEMBT M BRANE, BENRETHAMARSFHET, Xiaomi
OneVL i@ #=m 2, ¥AER—FFR—FERY. ABRCRARLET: Az 5
FORARMG AR BT 77 A Sl 36 T X LB XL, LR FMiEs), @ % IUM,
i TEFH TR REL; REHESSERKBRAREM, mEERELS D
AKRALGE R GG TN, T Ak A EAR G kR B RO L,

XiaomiOneVL ## 7 =\ X4 K: 1 )XSUFE"‘ latent token & 3] 1A%, LI
latent token %3 #5“% w6943 H R LM, &F latent token %m0 5 5 & B 6935 Lk
R, AR AR AR B AR T R A I T AE IR T A R 2) AR B RRAD B, AL AR AL 35 TR A
ﬂ"t 0.5s/1s & & VAR T # AR R TN B 77, 15 5 MEAD 35 & 42 7T 3 T e p AR I o1 AR AR 1
P H AR Zhob AR A B BAE 5, ML RS R BN T4, BRI R e R L AR A £ 3)“TR
HAX—FEE, HEHAEEA latent token FA R ETF L, —kHITE MR
i, RSB EEALF &%, 2K CoT &dtk 2.3 2. ALY,
OneVL # ROADWork. Impromptu\ Alpamayo-R1 =37 & /& k¥ ik 2] SOTA, H &
NAVSIM LB FF AR AR P RE o

K 22: /K OneVL M festib4 £

(a) NAVSIM (b) ROADWork 6 (c) Impromptu (d) Alpamayo-R1
25 3
90 12 i 12 i
- 10 - N 10 -+ 25 - 3 5,
@88 0 e ) = | ) 0 2 0
o 2 = 2 - =
= 86 w ~=-K !
2 - 6 & Q15 ] 3 9 [ g E 38
1 | EH--Ee8 | .
g 5 = ] &5 15 - : * (458 . | 5
; SN TY ITIT] z
1oL | | 1.0M= e
a © A\ X o 5% o SN . o 33 K\ o O ot AN\
,\‘\0 @.‘9 cO“ ‘“c,ﬂ vﬁ“ s o€ e cocs\wcﬂ o o o® «° c°°%\ e r&p«\ ?‘co o 6% ol oo ‘,\c,o q»“ e
77 Prev. SOTA (latency NfA) Prev. SOTA I Latent CoT I AR Baseline B OneVL (Ours) -=- Latency

FHRBARBRDRS, [FEAERTL

XiaomiOneVL #¢ A 4% Ak R 345 5 Aol 50 SUHE & 69 7T fiF M. 4o F B BT,
HOT Ak R ARIT R R B 69 X4 N & “critical factors”, JF#tfTE R
“cause”: “ N HEAR/FEAR 5| F FARIT HEIEAM, HAFE ﬁ’M”FJ’-“f‘iFﬂlﬁ? T i 5% A M)
AT, B E e A KOS R E, ﬁ«%mi .

Rt ke “decision”, VAR A RGE TN, LR 69175 ik 4 P Ao fF A
i%%%#\o
B 23: vk OneVL HAEA 3 R RAEE T ARALR 69 7T A b
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{51X1UESS

INDA SECURITIES

0

Baseline Front View OneVL Front View

OneVL T+1 OneVL T+2

OneVL Reasoning

CoT: <critical_factors>A line of cones and orange barrels forms a taper and channelizes traffic away from the right side of the roadway, constraining
the ego vehicle’s available path and prompting a leftward trajectory. A work/utility truck is stopped in the right lane/near the right curb within the
coned-off area, creating a physical blockage that the ego vehicle must steer around. Two workers in high-visibility clothing are standing near the
rear/right side of the work truck inside the work zone, increasing caution and reinforcing the need to keep left of the channelized area. Temporary
fencing and additional barrels along the right sidewalk edge indicate an active work area and further reduce usable roadway space on the right. A
vehicle is present ahead in the left lane, influencing the ego vehicle’s merge/shift timing and requiring the ego vehicle to follow the open lane through
the work zone.</critical_factors>

<cause>Work zone entry deceleration and channelized lane keeping because cones/barrels taper traffic away from the right and a stopped work truck
blocks the right side of the roadway.</cause>

<decision>longitudinal: Work zone entry lateral:Cl ized lane keeping</decision>

TR A RBR DG F, [FEIEETL P
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4, AHIITLFARLR, dLERRFEFFAE, 2024 FRNZZIERF LA, EXHEA LA, R
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