
VideoGUI:
A Benchmark for GUI Automation

from Instructional Videos



Motivation: Simple Vision Task Complex Computer Task 

1. VLMs (Vision-Language-Models)
○ CLIP, Flamingo, LLaVA

Experts in specific vision tasks 
with Large-scale pretraining



Motivation: Simple Vision Task Complex Computer Task 

1. VLMs

2. Multi-modal Agent
○ MM-ReAct, ViperGPT, AssistGPT

Solve complex vision tasks 
with LLM reasoning



Motivation: Simple Vision Task Complex Computer Task 

1. VLMs

2. Multi-modal Agent

3. Actionable Model / Agent
○ CogAgent, MM-Navigator, AssistGUI

Interact with  environment 
by actions

GUI (Graphical user 
interface) being the most 
representative 
environment 



Motivation: Existing GUI benchmarks

● Existing GUI benchmarks
○ Simple Task can be clearly described by textual query

Credit to OS-copilot (2024)



Motivation: Existing GUI benchmarks

● Complex Task by
○ Visual Query e.g., How to create such effect in Powerpoint?

Simple and Professional PowerPoint Slide | Tutorial 1029 | Free Template

[FREE DOWNLOAD LINK PROVIDED BELOW]:In today's tutorial, I have explained how to create a simple and professional slide in PowerPoint

🚫( This is copyrighted content and cannot be uploaded or reproduced on YouTube without the consent from the content owner, You are free to use it for personal purposes)

Please like, comment, share, and subscribe to my channel @POWERPOINT UNIVERSITY to get more stunning PowerPoint tutorials every week.

https://youtube.com/@POWERPOINTUNIVERSITYINC

Creative PowerPoint presentation templates are designed to help you present your best. Download the templates for free and make a wow factor in your presentations.

You can get all the tutorials from basic to intermediate to advanced levels. 

#PowerPoint_University,#PowerPoint_Infographics,#Creative_templates,#Easy_Editing,#Free_download,#Business_Slides,#Corporate_Slides,#PowerPoint_diagrams,#Professional_designs,#PowerPoint_infographics,#Popular_slides

If you liked this video and want to see more content added to this channel, please contribute to my PAYPAL account:
https://www.paypal.com/paypalme2/powerpointuniv

You can also support me through my PATREON account
https://www.patreon.com/POWERPOINTUNIVERSITY

Follow this link to join my TELEGRAM group: https://t.me/power_university

FREE DOWNLOAD LINKS: You can download this animated PowerPoint template for free:

Download from Dropbox: https://www.dropbox.com/scl/fi/y6drwnkzxzmj02bd0w29i/Jungle.pptx?rlkey=otcff2dx41bxxzalvmyemla96dl=0

Challenging 1: Reverse Engineering from Vision Preview

http://www.youtube.com/watch?v=F2Enf6tjmy8


● Advanced Need
○ Visual-centric Query e.g., How to create such effect in Powerpoint?

Simple and Professional PowerPoint Slide | Tutorial 1029 | Free Template

[FREE DOWNLOAD LINK PROVIDED BELOW]:In today's tutorial, I have explained how to create a simple and professional slide in PowerPoint

🚫( This is copyrighted content and cannot be uploaded or reproduced on YouTube without the consent from the content owner, You are free to use it for personal purposes)

Please like, comment, share, and subscribe to my channel @POWERPOINT UNIVERSITY to get more stunning PowerPoint tutorials every week.

https://youtube.com/@POWERPOINTUNIVERSITYINC

Creative PowerPoint presentation templates are designed to help you present your best. Download the templates for free and make a wow factor in your presentations.

You can get all the tutorials from basic to intermediate to advanced levels. 

#PowerPoint_University,#PowerPoint_Infographics,#Creative_templates,#Easy_Editing,#Free_download,#Business_Slides,#Corporate_Slides,#PowerPoint_diagrams,#Professional_designs,#PowerPoint_infographics,#Popular_slides

If you liked this video and want to see more content added to this channel, please contribute to my PAYPAL account:
https://www.paypal.com/paypalme2/powerpointuniv

You can also support me through my PATREON account
https://www.patreon.com/POWERPOINTUNIVERSITY

Follow this link to join my TELEGRAM group: https://t.me/power_university

FREE DOWNLOAD LINKS: You can download this animated PowerPoint template for free:

Download from Dropbox: https://www.dropbox.com/scl/fi/y6drwnkzxzmj02bd0w29i/Jungle.pptx?rlkey=otcff2dx41bxxzalvmyemla96dl=0

Motivation: Existing GUI benchmarks

Human Learning from Web Instructional Videos
Challenging 2: Long Procedural & Multiple Actions

Human reproduced result

http://www.youtube.com/watch?v=F2Enf6tjmy8


What’s New on VideoGUI?

● Creation e.g., Runway

● Editing e.g., PhotoShop

● Browsing e.g., Download a video from mixkit.co

1. Novel Softwares
○ Media creation, editing, browsing

○ AI Tools

Text2Video
+

a dolly zoom effect.

RW_9_end.mp4

remove 
background

http://drive.google.com/file/d/1enmWNa6zESIu1xdhQPa_szGaS_lhVrNh/view


What’s New on VideoGUI?

2. Novel Tasks
○ Source from Inst. Video e.g., interactive editing in DALLE-3?



What’s New on VideoGUI?

3. Hierarchical 

Annotations

High-level Planning

Mid-level Planning

Atomic-action Exec.



How we VideoGUI collect



VideoGUI Hierarchical Annotations



VideoGUI Statistics



How to Evaluate such Complex Task?

● 0 / 1 Success Rate?
○ Easy to be 0 and fail to receive enough signal

Success

Fail



How to Evaluate such Complex Task?

● Hierarchical Assessment
○ Procedural Planning

■ High-level

■ Mid.-level

○ Atomic Action Execution
■ Click, Drag, Type / Press, Scroll



How to Evaluate such Complex Task?

● Hierarchical Assessment & Multiple Settings
○ Procedural Planning – LLM Eval (e.g., MM-Vet style) to overcome subjectivity

■ High-level: Visual Preview Milestones

■ Mid.-level: Milestone Action Narration Sequence



How to Evaluate such Complex Task?

● Hierarchical Assessment & Multiple Settings
○ Action Execution (4 type)

● Click; Drag;  Type / Press; Scroll



How to Evaluate such Complex Task?

● Hierarchical Assessment & Multiple Settings
○ Procedural Planning

■ High-level: Visual Preview Milestones

■ Mid.-level: Milestone Action Narration Sequence

Visual [Hardest]: How                                  to                               ?

Visual + Text: Based                                    , Swap the first ppt and the second ppt

Text: Swap the first ppt and the second ppt



Action Metrics – Click / Drag – Grounding

● Human GT: point [x,y]

● Model Predictions: 
○ Boxes: CogAgent, Qwen-VL-Max

○ Points: GPT-4-SoM

● Metrics
○ Distance

○ Recall @ r

Pred box

Pred point

GT point

Click

e.g., drag the the dog to top-left

Drag is more strict and requires 
both start and end are satisfied



Action Metrics – Key / Press – Coding



Action Metrics – Scroll – Multiple-Choice Question

Scroll
down

Before Scrolling, we assume that
[the target element] is not within the screenshot.

After Scrolling, we assume that
[the target element] should be inside the screenshot.

Next Action: Click [the Maiandra GD button]

Question: Should I scroll to find the maiandra GD 
button?
Answer: Scroll Up / Scroll Down / [ ] No need

Question: Should I scroll to find the maiandra GD 
button?
Answer: Scroll Up / [ ] Scroll Down / No need



Baseline Models

● Model scope
○ Text LLM / Multi-modal LLM (1f or >1f)

● Interleaved Instructions
○ Text / Image / Image+Text / Image Pairs / Video / Video+Text / Video Pairs



Results on Procedural Planning

1. Query by visual-preview is extremely 
challenging; High-level is harder than 
middle-level

2. With clear text description, gpt3.5 or open-
source is sufficient for planning

3. Vision & Text is even poor than Text-only, 
Calling stronger Interleaved Multi-Modal 
understanding



Results on Action Execution

Keyboard
is easy,
Text LLM is okey

GPT-4o is strong on visual perception, with resolution hint prompting even better than grounding model



Results on Action Execution

Both OCR / SoM boost performance, 
while OCR is better.

Drag is the most 
challenging track



Ablations

● High-level planning scores by different software

● Mid.-level planning scores by action number

- PPT is the easiest one; 
- Professional software like PS / AE are more challenging; 
- Runway and CapCut, which are web-based, still 

relatively difficult to master.

- Planning becomes more difficult as the number of 
actions increases.



Qualitative Results



Qualitative Results



Qualitative Results



Using GPT-4o to build a mini Agent



Real-world Simulator Result

Agent planning is usually 
more redundant than 
human

Full tasks are extremely 
hard, SR. cannot provide 
enough feedback.

human planning provides 

meaningful assistance

Mid-level planning improve 
subtask significantly



Comparison



Comparison



Error Analysis (Subtask)

Subtask:
On the first slide, draw 
an orange diamond on 
the top-left side;

GPT-4o: Final output Failed to select the correct shape.
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