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Multimodal Assistants: from Chatbots to Agents

What is unusual about this image?

The image shows a man ironing 
clothes on an ironing board placed 
atop a taxi, ...

Chatbot – Perception

Please help me send a message to Kevin? 

Agent – Action

Type Gmail at [x,y]

Observation

Physical
e.g., Robotic

Digital
e.g., GUI

Figures credit to GPT-4V, RT-2, Siri
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Project Overview
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💻ShowUI

ShowUI-Vid

ShowUI-RL
A vision-language-action model 
SFT from static, offline data

Learning from dynamic, 
instruction videos

Learning from online 
environment feedback

New Data source

New Training strategy



Language Agent v.s. Visual Agent

● Language Agent: API + Tools

● Rely on API + Tools, expensive

● AssistGUI (CVPR’24), MindAct (ICML’24)

API (e.g., 
GPT-4o)

Text-rich 
metadata

Tool: OCR, Set-of-Mark

Accessibility Tree, DOM

Figures credit to AssistGUI
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● Visual Agent

● Training one purely vision input model

● CogAgent (CVPR’24), SeeClick (ACL’24)

Language Agent v.s. Visual Agent

Figures credit to kslnewsradio

VLA model

Action
Only
Pixel.

See and Act Like Humans?

Building One End2end 

Vision-Language-Action Model in Digital 

World.
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Challenges by Developing GUI Visual-centric Agent

VLA 
model

Perception

Action

Q1: How to model UI visually?

Q2: How to model Action (with visual)?

Q3: How to prepare 
training data?
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Q1: What differentiates UI from natural vision?

V.S.

● Unpredictable patterns
● Rich in Semantic

● Structured layout
● Key Elements with Redundancy
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Q1: What differentiates UI from natural vision?

● Building Patch-wise UI Graph on RGB space
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Q1: How to model visual redundancy?

● Computation bottleneck

○ self-attention block O(L^2)

● Token Merging by UI-Graph?

○ Lose position relationship!

○ Harm UI Grounding

9



Q1: How to model visual redundancy?

● Computation bottleneck

○ Self-attention block O(L^2)

● ❌Token Merging by UI-Graph

● ✅Token Selection by UI-Graph

○ Maintain original position relationship
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Q2: What differentiates Action from natural text?

● Action is a tuple

○ TYPE: CLICK / TYPE

○ Position: [x,y] for CLICK

○ Value: string for TYPE, direction for SCROLL

● Actions are diverse across

1. Device: CLICK on PC,  PRESS_HOME on Mobile.

2. Parameter: SCROLL {up/down} on PC, {up/down/left/right} on Mobile

3. Novel Unseen: PASTE
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● Action is a tuple

○ TYPE: CLICK / TYPE

○ Position: [x,y] for CLICK

○ Value: string for TYPE, direction for SCROLL

● Actions are diverse across

1. Device: CLICK on PC,  PRESS_HOME on Mobile.

2. Parameter: SCROLL {up/down} on PC, {up/down/left/right} on Mobile

3. Novel Unseen: PASTE

Q2: What differentiates Action from natural text?

Structure Action as JSON
{‘action’: ‘action type’, 
‘value’: ‘element’, 
‘position’: [x,y]}

Document Action space by README
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Q2: How to model Action with visual?

● UI navigation conditioned on HISTORY

○ Past Action Sequence

○ Past Observation

{'action':'CLICK',
'value':
'New York City, NY - 
All Airports (NYC)',
'position':
[0.21,0.50]}

{'action': 'TYPE', 
'value': 
'las vegas', 
'position':
[0.54,0.42]}

?
HISTORY 13



Q2: How to manage Action with other modalities?

● Interleaved Vision-Language-Action Streaming

14



Q2: Gains by Interleaved VLA Streaming

● Improve Training data utilization
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Q3: How to Prepare the Training data?

● Massive Data v.s. A well-selected small training set

● Augment original UI Annotations by GPT-4o

● Data rebalancing is important
Original anno: message_ash

Query by GPT-4o:
Appearance: A blue chat card 
contains a capital letter A.
Spatial-relationship: Located 
above Clara's chat box.
Intention:  Send a picture to Ash.
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ShowUI – a Lightweight (2B) Vision-Language-Action Model
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Open-source ShowUI for Local Computer Use

● 🤗Model&Demo are live: https://github.com/showlab/ShowUI (10K+ download)

● 🖥Easy Computer Use Solution: https://github.com/showlab/computer_use_ootb
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Thanks for Listening!
https://github.com/showlab/ShowUI
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