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VIMA: General Robot Manipulation with Multimodal Prompts

VIMA Task Prompt

Put the

M into the |

Bullet Physics ExampleBrowser using OpenGL3+ [btgl] Release build - 0O X




‘x”x":»*"‘.‘»’;ixix.;
MIN-Fakultat g
721 Universitit Hamburg Fachbereich Informatik n

VIMA: General Robot Manipulation with
Multimodal Prompts



UH

_i_ti_

VIMA: General Robot Manipulation with Multimodal Prompts

L 2¥ Universitdt Hamburg

- Input and output

Sweep all ; into j % without exceeding s
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Inputl: multi-modal input
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Input2: top view and front view images
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Top_view
Green square is the initial position.
Red point is the finial put position.
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Model output: (Variables:

actions[“pose0_position”],

actions[“posel_position”])
For initial position [0.50, 0.20]
For final put position [0.5, 0.90]



UH

ii MIN-Fakultat :
R e Hemlme Fachbereich Informatik [~
VIMA: General Robot Manipulation with Multimodal Prompts
Prompt example:
. . . ext Token al a2 a3
'Put the {dragged obj 1} into the {base_obj}." e
Prompt_assets example: Dict _— T
prompt = env.prompt Cross-Attention
prompt_assets = env.prompt_assets
Self-Attention
‘front’. shape(128*256)
Cross-Attention
/ lrgbl {
'to p ! Prompt Tokens History Tokens
a
'base_obj' < . ’
‘front’: shape(128*256) g Object Encoder Obiject Encoder Object Encoder
\ ! ! 'tOpl Sweep all ~J¢~’ into ‘ ‘ I T e et - =T s
< segm ith hi : e e } %TEIKQNUE} ﬁ:m::a%
'obj_info' Y W~ g e = o G W g
B Multimodal Prompt Interaction

N

‘dragged _obj_1‘: ...
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VIMA: General Robot Manipulation with Multimodal Prompts

base_cbj.rgb.front base_obj.rgb.top base_obj.segm.front base_obj.segm.top

dragged_obj_1.rgb.front dragged_obj_1.rgb.top dragged_obj_1.segm.front dragged_obj_l.segm.top B
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front top
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VIMA: General Robot Manipulation with Multimodal Prompts

cropped_img:

Dict{
'front":shape(n_obj,1,3,32,32),
'top":shape(n_obj,1,3,32,32)}
Text Token 1 a2 A bboxéi ct{
Object token Forward_prompt_assembly front':shape(n_obj,1,4),
Action token Self-Attention 'top":shape(n_obj,1,4)}

vnn.ObjEncoder
Cross-Attention

Vnn.WordEmbed
ding
Self-Attention
ViTEncoder Bbox_mlp
Cross-Attention
Prompt Tokens History Tokens (7 F 768)
Img_feat: Bbox:
a as Dict{'front":shape Dict{'front':shape
batch_word_emb
T5 Object Encoder Object Encoder Object Encoder - - P, (2,1,768),‘top":sh
* g d d top':shape(2,1,768) ape(2,1,768)}
= £33 & = OO o T E
Concatenate
Sweep all into ‘ ‘ r,‘ . = oot AR 1
without touching M -ﬂl ‘:mnmni& ‘(mzmzmm M:Q:mzmm 4
‘g G o G e self.pre_transformer_laye: Linear Layer
in_feats: Dict{'front":shape(2,1,768), 'top":shape(2,1,768)}
Multimodal Prompt Interaction

batch_image_emb | (2,2,768) two objects; two views,
768 dimensions feature map
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VIMA: General Robot Manipulation with Multimodal Prompts

G a az as batch_word_e (7,768) batch_image_e (2,2,768)
Object token m b m b
Action token Self-Attention

Cross-Attention

Self-Attention

Cross-Attention

Prompt Tokens History Tokens

ay a3z

Object Encoder Object Encoder Object Encoder

- -‘l! E:ﬁ' L ] ? ..... b fizd l ! ————— i E’;’%

Sweep all into ‘ l TR T RE | e s s e (R
lﬂ ‘ . | ! [ W

e ":mnmnm ﬁ?mzmz:’ul E-‘:nnm::aﬁ
without touching Hinm e I e o e Ly P T T

o o e e o

Multimodal Prompt Interaction

Pompt_obj_post_layer(MLP)

(2,2,768)

Assembled_prompt(768,11)

Prompt_tokens(11,1,768)

Prompt_tokens(11,1,768)

Assembled_mask(11)

Assembled _mask(1,11)

vnn.T5PromptEncoder()
+

t5_prompt_encoder_post_layer
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~_ | Text Token
Object token

Action token

Prompt Tokens

|l
5

Sweep all 5?@ into ‘ ‘

without touching mmmnm

Multimodal Prompt

a3 Universitat Hamburg

Object Encoder

SOOI InOXYT

e
W e

a

Self-Attention

Cross-Attention

Self-Attention

Cross-Attention

History Tokens

Object Encoder

TCoaImaIre

Interaction

a2

as

Object Encoder

iy cumaid U
g Y
~toIImice

base_obj.rgb.front

base_obj rgb.top

dragged_obj_Lrgb.frent

dragged_obj_Lrgb.top

Bl

=

Object encoder:
Cropped_img: ViT

Bbox: MLP

MIN-Fakultat
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base_obj.segm.front base_obj.segm.top

dragged_obj_1.segm.front dragged_obj_1.segm.top

Fusion layers: MLP
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VIMA: General Robot Manipulation with Multimodal Prompts

Text Token
Object token
Action token Self-Attention
Cross-Attention
Self-Attention
Cross-Attention
Prompt Tokens History Tokens
ay
* T5 Object Encoder Object Encoder
m O30 & m O
Sweep all *25 into ‘ l ARSIV R | T |
) . LE’::‘_‘Z:I[EZ!‘E {T’Z‘.Zmﬂﬂm
without touching Hmnmm =~ e e il oy
o = o e
Multimodal Prompt Interaction

az

Object Encoder

A TSy |
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Top_view
Green square is the initial position.
Red point is the finial put position.
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Model output: (Variables:

actions[“pose0_position”],

actions[“posel_position”])
For initial position [0.50, 0.20]
For final put position [0.5, 0.90]
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Thanks!
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