LEGO: Learning EGOcentric Action Frame Generation via Visual Instruction Tuning
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User Prompt

“Can you provide

instructions on how to
wash the trouser with
the brush in my current

situation?”

G

“1, Check the Care

Label: Check the care
label on your trousers for
any specific washing
instructions.

“1. You should submerge
the trouser in the water

2. Use the brush to scrub
the trouser, focusing on
any stains or areas that
may require extra
attention.

2. Prep the Area: Find a
clean and flat surface to
work on, such as a table

or countertop. 3. Once the trouser is

clean, you should rinse

3. Spot Check Stains:”’ it.”’

When a user asks for instructions on a task:

(a) LLM Response

Tech.

Actions in Existing Egocentric Datasets

(b) Visual LLM Response

turn the motherboard sew the cloth doll

wash trouser with brush

squeeze ball of dough

take out pip part wipe off knife

satketle Open the tap

puncture th

rub oil into doughplacemue

open the glue can

trim the flower

shake the spray adhesive

clean a sieve
l : . turn on micr 'ovgave
s ane O dJ ust gaSattach the wire

cessw

open fridge pour the topsoil

close plastic bag

pull out the thread

{%

(c) Our model (LEGO) Response

 LLM --the answer is too generic and verbose, which is hard to follow.

« Visual LLM -- she still faces the challenge of parsing a written description.

We thus propose a new task -- Egocentric Action Frame Generation,

Input: (1) User query of how to perform an action, (2) An image of current situation

before an action happens. Output: An image in which the action is being performed.

- Action labels are short of
necessary details for action
frame generation.

- The off-the-shelf diffusion
models are limited in action
understanding due to domain

gap.

Enriching the action labels
with LLM via visual instruction
tuning.

Leveraging finetuned LLIV
embeddings to improve
egocentric action frame
generation.
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LEGO consists of two key components:

* Visual Instruction Tuning -- We finetune an LLM to generate detailed action descriptions which
iInclude information such as hands and spatial locations.
» Action Frame Generation -- We project image and text features from LLM to LDM space, and input

them to a diffusion model as additional conditions to mitigate the domain gap.

“cut a portion of clay
mix with both hands”

with a brush”

“brush a wood “put tray in oven”
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“How to rinse the jacket inside the plastic bath?”
| I

-
-

(b) Action Frame
Generation
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Frozen during Training Tokens in LLM feature space |

A Finetuned during Training m/n/ Tokens in LDM feature space
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ow to take glass?”

Generating various actions in the same contexts:

“Can you provide
instructions on how
to {action} in my
current situation?”

G

“open microwave”
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“close container”  “‘take soy milk”
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