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In this project, we aimed to realize an autonomous driving Al that surpasses human driving
capabilities using deep reinforcement learning. As key outcomes, we developed “One-D-Piece,”
a novel method for image tokenization enabling variable-quality compression, and “Act-Bench,”
a benchmark for evaluating instruction following in world models. These achievements allow
efficient handling of massive visual data and provide a foundation for AI agents to follow human
instructions, bringing us closer to safer and more advanced autonomous driving. We expect that
this progress will contribute to reducing traffic accidents and improving transportation
efficiency in the future.

Keywords

e Autonomous Driving
o Image Compression
o Image Tokenizer

e World Models



EREEN

BERBERAMIE. BBHOHIROCHEIDINER
{BICKRESREAFFAFESONTVEY, UM UIR
TEOBENEER Y R T Ald. KIEOZEPFHRIFR
BRI BTEDEERE . ABRS TIIORERL
HrEeE T DNACTRAZEBET S ENHY
F9. ABRSAN—IRBREBEBERTINSIC
ISLETH, ERHDETOHMI LD
EHEREESFE A, T, ABDEENE
tEI2BERYMNEZeEERmAL TBAR
BID AL RSAN—ZXRITDH_ENkHoN
TWET,
EE T14—TS5S—Z07 (FBFEE) OXE
C&KY., EEPETAST—LICEVWTARBD ~
WO ERETD A BNHELE Uz, FIC,
ATHRETEL TEBTIREREFEBE. A
BAEEmUERVWEEFEAGEREZY I 2L —
U3V ETROZET. ABUEDLIREEN %
BETI2aEEERLTVEY, COFE%E
BENEEICIHAT NI, BETIIRRITSZY
TUAEHRERIETIRVEBRUVFEIES LT,
ZENDRRMIC Al RS N\N—DRENEHEL
TEONDEHFINET,

UL, BEENEEADFERCFEDBACIE
WS DONDDRENHY FT ., ED—DOH, HX
SHURREB AR U —F—I DRV T,
SRR EREZRR Al ICUBIE3ICIEEE
BREEET 572, WENRT—YEME - &
WAHAEMNEBEERY XY, FLEI—DODFRE
[E. AL ICABDE 2 BIERCRRI— IV ER
THE, ENICR->TITEISE S ETY, B|IT
MEEFEB I —I 10 MMEIEZ SNIZHEICE
DTEENICTBZEFELF I, [HERICH
S BENZEEHE - AR T A E T2 TIES
DEBA. IZEZR. DRO\ZEERE L] TC
DIVTICIFEAT DR EVWofefgmnzE Al
NIEFEICHRIRUET TS L. 22288
EERICARAIR T,

(B= 20) KR BWEZ

T THRRETIE, REREFEZRVZEBA
R Al BB DRI Z B L. LECRE DR
RICIRUHAE Uz, BHEMICIK. (1) BT
—T7 =9 & LTOERIFRENEL <[EfE - 7
AT 37200 ULWFEDREFE. (2) Al AR
DEZDERICHSENEZTE - A LESEDE
HDEBER, CO—_RZEELHLENE LI LU,
MEICLYRSNEHBEER T CEEmERR
RRHRILEZERREICU RAEICKIWAI I-TT
U RBI—ILCEREETTCESLDICTSHT
EERVET, BH. FRYEAHEAERDEE
&iRE TSUBAMEA. 0 Z5ERA L TEHE LTz,

BE

AT7OVUI Y LTIE. LEEODBENZERT DT
DICHRERBZERFOR—N—TE1—%
TSUBAME4. 0 Z=3ERA L E LTz,

L —FT—SBOMELICEIT T, EEE
MRELTIYINET DFFE One-D-Piecel
ERFELUER UL, NG BEgE/ NS Sl (2
—2R) O—FCEHL, BEICIHU TED—ER
I EfE->TEGRZEBER TSI Y, &
ERBREFOC—IZEBEMICHERAL. TN
LIS OHIERIF AR T 2 &L\ D e REG EMEH E]
RERTz6), BIEFIEVCEHEBEERICIH U TEG MR
BEFAETTEHT, One-D-Piece DERICIE.

KFEREGRT -9ty b EFEoFBFEEE
TIVDEIFRNHNET LA, TSUBAME4. 0 £ TZ
HOEZRZEWHNIEYT D & T, RREHABRNIC
EFIOBEEF 1— VI ERTTIFUR,

Image Reconstruction with One-D-Piece original
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Variable-length tokenization from1to 256 tokens
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ACT-Bench: Action Controllability Test Benchmark for Driving WMs
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