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LIBERO-Spatial LIBERO-Object LIBERO-Goal LIBERO-Long

(10 tasks w/different layouts) (10 tasks w/different objects) (10 tasks w/different goals) (10 long-horizon tasks)
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Table 1: BitVLA FIEHEYE LIBERO FUFRIE A ) B3R (%)

Models | Size | Memory Usage | | Spatial Object Goal Long Avg.
w/ Robotics pre-training

OpenVLA ? 7.5B | 15.1GB (10.79x% ) 84.7 88.4 792 537 765
Spatial VLA ? 4.2B 8.5GB (6.07x ) 88.2 89.9 78.6 555 78.1
CoT-VLA ? 8.0B | 16.2GB (11.57x ) 87.5 91.6 87.6 69.0 8I1.1
NORA-Long ? 3.8B 7.5GB (5.36x ) 922 954 894 746 879
T ? 3.5B 7.0GB (5.00x ) 96.8 98.8 958 852 942

OpenVLA-OFT ? | 7.7B | 15.4GB (11.00x ) 97.6 98.4 979 945 97.1

w/o Robotics pre-training
OpenVLA-OFT ? | 7.7B | 15.4GB (11.00x ) 94.3 95.2 917 865 919
BitVLA (ours) 3.0B 1.4GB (1.00x ) 97.4 99.6 944 87.6 948
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Table 2: BitVLA fll OpenVLA, OpenVLA-OFT #£ LIBERO FM 155 H #4711 5 )5 B AL A A%
(%) -

Models \ Memory Usage | \ Spatial Object Goal Long Average

INTS post-training quantization
OpenVLA ? 7.4GB (5.29% ) 86.4 85.2 772  58.8 76.9
OpenVLA-OFT ? | 7.7GB (5.50% ) 98.8 98.0 96.6 94.0 96.7

INT4 post-training quantization
OpenVLA ? 4.4GB (3.14x ) 83.0 84.0 72.0 51.6 72.7
OpenVLA-OFT ? | 4.7GB (3.36x% ) 98.2 98.2 972 938 96.9

BitVLA (ours) | 14GB(1.00x) | 974 996 944 876 948

Table 3: TEMLIE M EAES5H, BitVLA iR EEAI 1.58 (i sedias (VE) BOBREAHERZ.

MMMU SeedBench SeedBench 2t MMStar AI2D

Models (val) (image) (test) (test) (test) Avg.
BitVLA w/ 16-bit VE 37.4 70.6 45.0 43.6 68.6 53.0
BitVLA w/ 1.58-bit VE 354 69.3 437 41.5 67.6 51.5

7 3D fa i, =#>] — il 55k . OpenVLA 27E OXE it LillZRi 7B JHEL ST
FAMERIA, FEVFZ AT BB T AR AN RT-2-X 2 . OpenVLA-OFT M\ OpenVLA fi
P, BT =R, BT RS AL, PASR SR AL 55 RO EERITERE . 1h
TR, BitVLA S e KL AR BRI, Rk, FATHARE B
REILSETE Y ? MY OpenVLA-OFT 2R AES % .

BRER.  5& O AE5 T e LIBERO BLfEE(Frh BitVLA FIFUEHERY I3 IEAnR P
N, SR BItVLA R AEFHBA L2 A B4 EaF il Z: (40, Open X-Embodiment ?
), BB THA 30 CS5nynREE, 4G 7o 1 NORA-Long. F#jlli&, BitVLA ¥F
LIBERO-Long F[JRIMEL mo =i 2.4 % , R T ELENLG NIRAER KB RIHERRAT 55 i A
bk MAh, BitVLA (INAE S ALK 1.4GB, (15 A] ATE—BIE 354 GPU kAT %,
51411 NVIDIA GeForce RTX 3050 Ti 2&ic A< Hi ki (4GB).

SRR Y OpenVLA-OFT #AUA{ ., BitVLA ¥ LIBERO FEHE[) 25 ] . X G H AR T4 ER B
24, {H¥E LIBERO-Long EAPA A2 o FATRFIX—FEHIIH T OpenVLA-OFT A OpenVLA
PEATRBOA, B2 T R LA ATt g, e JRA AT 55 PR B . AN
N, AER BRI A2 8n4E B Il 2565 OpenVLA-OFT 7 LIBERO-Long )8 J)5= )
86.5 % FEiE] 94.5 % o (HFEENE, 5ARIETYLA NEHIZRE) OpenVLA-OFT 22 {AAH
I, BitVLA #¥ LIBERO-Long |HUA5 T HH 43R P

FATHF BitVLA 55 OpenVLA F1 OpenVLA-OFT #iAUFE 8 (Vi1 4 i )5 Y k5t A 1% oL T iF
TTHeB . FATIHE A B A4 Hugging Face b8 & B ORAS A . X F=tk, AR H
bitsandbytes T E.f1, ? KEAALE T 454k INTS Fil INT4 K52 . A 17E LIBERO K k455
B B AE G R AIPERE . 3% D7, OpenVLA 7E 4 {24k T R HiAH Lt OpenVLA-OFT
ERAPERE T . (HAFRERZE, BitVLA YEME RS =402 —NFRHEL T, £ T5
4 {3 5:1L 1) OpenVLA-OFT AH X4 By PEfE .

3.3 PLREWIZ I

FATEMIETE (VQA) (F5 il BitVLA fUEFEAMERE, AF5 FH 4k5 B 1.58 (741
WIS . TS EMFE MMMU ? . SeedBench ? . SeedBench-2-Plus ? . MMStar ? F
AI2D ? . HATRHAAI A HEY LMM-Eval T B4 ? SRR AT —2m . 3 B8 fir
7, s 1.58 i 4ifd#s i BitVLA SEPL 15 H RS BECASH 24 g vEfE . HLAORDE, FE AN IE
HE L, 1.58 (i gmidan- e R 1.5 %, [RIE I AAE 5 H AL 0.8GB 570 %] 0.1GB. iX
Sugb BURAY S EAR IR A RO AR B ] VQA (55 EidbERE, [RIBSHEHEELS R
B EBEARNAEEFE

www.xueshuxiangzi.com



Table 4: KT YLGE M1 EAL S5 H 5 TE AR TR U ZRAY B/ NIRRT 5 5 25 1) TR RS 36

Training Tokens r MMMU SeedBench SeedBench 2t MMStar AI2D A
(Stage III) auz | (yal) (image) (test) (test)  (test) V&
10B v 35.4 69.3 43.7 41.5 67.6 51.5
5B v 33.3 69.1 433 41.4 66.4 508
5B X 324 52.9 38.8 30.7 575 424

Table 5: 7 LIBERO KL b BEATHY 5T 28 BRI 25 A B ST BRI R 0 5540 %

Training Tokens

(Stage T1T) Laue | Spatial  Object Goal Long Average
10B v 97.4 99.6 944 87.6 94.8
5B v 96.8 98.6 93.8 852 93.6
5B X 96.2 98.6 914 852 92.9
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TR EIRCEAE R T b, B T RTE DAL E ARG E R R M. IRTT, X — 2
BRI RIT BT 55 05542 BitVLA 1 KO .

5 5B

FellTHEHI T BIVLA | B0 AT HLE ARIS0Y 1-bit L3E-i% S0 IFRIE , SLAE Bk
BRI 4 =, BICVLA BRI 1-bit KiFs 2 B A Aokl SRS R STy T 0
LR IE RIS, 15 A TR A IR, SRR = o 7Eik
B, AR IE N TR, DIG[ W FoR A5 . 7F LIBERO SLIENIA 195
Yol PRI, BIVLA H AR 5 1 4-bit Joi it (LA BT OpenVLA-OFT SUATHIY , [l Fs
PULF AT B 0 336 x . BCHEZESLGS i iR T BIVLA {1 A7E 1 77 2 LR L AL
58— FLA ARG LA 2.

TATESR B PR/R T HTUIZ BitVLA (RS E . RYE 2 El, RATEMR 20
LA R A T AU B A i TR . XFT7E LIBERO-Spatial, LIBERO-Object I LIBERO-
Goal £ I, RATIAE N HEA Se-5, le-4, 3e-4 kM EAEL R T
LIBERO-Long, AR IIZRAEMIEgRiD#R 1 LLM 4351355 8e-5 Fl de-4 [ d5 2% > %

Table 6: BitVLA |1 S5,

Hyper-parameter Stage 1 Stage 11 Stage I11
Peak Learning rate le-3 3e-4 le-4
Batch Size 256 256 256
Weight decay X 01—=0 0.01
Trainable modules Connector LLM, Connector ViT
Training steps 25k 40k 20k
Training sequence 1024 2048 2048
Vision sequence 256

Learning rate scheduling polynomial decay

AdamW j (0.9, 0.999)

AdamW e le-8

Gradient Clipping 1.0

Dropout X

Attention Dropout X

Table 7: 7 LIBERO %4 |15 BitVLA fU#E 2%,

Hyper-parameter \ Spatial Object Goal Long
Peak Learning rate { 5e-5, le-4, 3e-4 } 4e-4,8e-5
Training steps 10k 10k 10k 100k
Learning rate scheduling cosine decay

Warmup steps 375

Batch Size 64

Weight decay 0.01

Trainable modules LLM, Connector, ViT
AdamW g (0.9, 0.999)

AdamW e le-8

Gradient Clipping X

www.xueshuxiangzi.com



6 LIBERO {1155

FEATH, AT 44 1 LIBERO 4 AME 5 AL PRGN 55 M. ANk B o, BN T
LIBERO HEZEH PUAME 55 AU A [FME ST B . & B R T A&BME 55 B3 55T AL .

Table 8: LIBERO FEHMEAT 55 £ (4T 55 fiiik

Task suite | Task description

pick up the black bowl between the plate and the ramekin and place it on the plate

pick up the black bowl next to the ramekin and place it on the plate

pick up the black bowl from table center and place it on the plate

pick up the black bowl on the cookie box and place it on the plate

pick up the black bowl in the top drawer of the wooden cabinet and place it on the plate
pick up the black bowl on the ramekin and place it on the plate

pick up the black bowl next to the cookie box and place it on the plate

pick up the black bowl on the stove and place it on the plate

pick up the black bowl next to the plate and place it on the plate

pick up the black bowl on the wooden cabinet and place it on the plate

Spatial

pick up the alphabet soup and place it in the basket
pick up the cream cheese and place it in the basket
pick up the salad dressing and place it in the basket
pick up the bbq sauce and place it in the basket

pick up the ketchup and place it in the basket

pick up the tomato sauce and place it in the basket

pick up the butter and place it in the basket

pick up the milk and place it in the basket

pick up the chocolate pudding and place it in the basket
pick up the orange juice and place it in the basket

Object

open the middle drawer of the cabinet

put the bowl on the stove

put the wine bottle on top of the cabinet
open the top drawer and put the bowl inside
put the bow] on top of the cabinet

push the plate to the front of the stove

put the cream cheese in the bowl

turn on the stove

put the bowl on the plate

put the wine bottle on the rack

Goal

put both the alphabet soup and the tomato sauce in the basket

put both the cream cheese box and the butter in the basket

turn on the stove and put the moka pot on it

put the black bowl in the bottom drawer of the cabinet and close it

put the white mug on the left plate and put the yellow and white mug on the right plate
pick up the book and place it in the back compartment of the caddy

put the white mug on the plate and put the chocolate pudding to the right of the plate
put both the alphabet soup and the cream cheese box in the basket

put both moka pots on the stove

put the yellow and white mug in the microwave and close it

Long
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pick up the black bowl
on the cookie box and
place it on the plate

pick up the cream cheese
and place it in the basket

put the wine bottle on
the rack

put both the alphabet
soup and the tomato
sauce in the basket

turn on the stove and put
the moka pot on it

/

put the black bowl in the
bottom drawer of the
cabinet and close it

put the white mug on the
left plate and put the
yellow and white mug on
the right plate

pick up the book and
place itin the back
compartment of the
caddy

put both moka pots on
the stove

put the yellow and white
mug in the microwave
and close it

Figure 5: LIBERO J:HE(T45 B /R
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