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Web Agent Use Case: Process Automation
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Web Agent Use Case: Auto-Testing
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Why Agents Again?
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“An agent is anything that can be viewed as 
perceiving its environment through sensors and 
acting upon that environment through actuators”
   

  –– Russel & Norvig, AI: A Modern Approach



From Language Model to Language Agent

Input Output
Language 

Model

• Reasoning for better acting 

Opportunities of contemporary AI Agent with an integrated LLM:

• Generalist agent with language 

• Environment Perception



From Language Model to Language Agent
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Web Agent

Action

Perception

• Open, Diverse, Complex Environment 

Web as playgrounds for agent research

• Highly Structured Environment

• Low Cost

• Lower Safety Concern



13

Generalist Web Agent

Cross-Task

Cross-Website

Cross-Domain
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Why a Challenging Mission?

• User tasks: diverse, complex, requiring long-horizon planning 

• Real-world websites: complex, dynamic

• Generalize to unseen websites/domains
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Mind2Web: A Generalist Web Agent Benchmark



A task example in Mind2Web 



The first framework for building a generalist web agent  

Our Proposed MindAct



MindAct

● Environment Representation: Simplified HTML



Results of MindAct  

Step SR: success rate at each step

SR: Success rate for the whole task

Offline evaluation setting

GPT-4 (3-shot) is close to fine-tuned Flan-T5 models 



Results of MindAct  

Step SR: success rate at each step

SR: Success rate for the whole task

Offline evaluation setting

GPT-4 (3-shot) is close to fine-tuned Flan-T5 models, but 

all models are terrible (2-7% whole task success rate)!   



Around six months later …

?
5~7% gain



Around six months later …

?

?Whole task success rate 



So, what did we do?  

?

Whole task success rate ?
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HTML -> Simplified HTML -> Image

100K

Tokens



HTML -> Simplified HTML -> Image



HTML -> Simplified HTML -> Image



Image: A picture is worth thousands of words



SeeAct Paradigm

Action Generation -> Action Grounding 



SeeAct Paradigm

Action Generation -> Action Grounding 



SeeAct Paradigm

Action Generation -> Action Grounding 



SeeAct Paradigm

Action Generation -> Action Grounding 



SeeAct Paradigm

Action Generation -> Action Grounding 



Grounding Strategies
Oracle: Ask humans to identify model’s intended actions from Action Description  

Large Margin between Oracle and SOTA Grounding method so far

Single Step Success Rate on Mind2Web

Visual 

Grounding



● Most comprehensive evaluation of GUI Agents to date

● SeeAct-V + UGround outperforms prior SoTA despite its minimalist design

Human-like Vision-centric Embodiment is the Future for 
Web/GUI Agents



Online evaluation tool that allows SeeAct to interact with live websites 



Online Evaluation

Whole task success rate (%)
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SeeAct Codebase

An interface between Agent and Website

• Perception 

• Action Execution 



39

WebOlympus: An Ecosystem for Web Agent 

An ecosystem for web agent

(Zheng et al., EMNLP 2024) WebOlympus: An Open Platform for Web Agents on Live Websites
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Planning Paradigms for Language Agents
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Planning Paradigms for Language Agents
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Planning Paradigms for Language Agents

• State-Changing Action
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State-Changing Actions
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Planning Paradigms for Language Agents

• State-Changing Action

• Tracing Back? 

• Limited Efficiency
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Planning Paradigms for Language Agents
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World Model

A model capable of predicting environment transition:

If I do this (a_t) on (s_t), what would happen next (s_t+1)?
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LLM can predict state transitions(reasonably good)
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WebDreamer: model-based planning for web agents
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WebDreamer: model-based planning for web agents
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WebDreamer: model-based planning for web agents
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WebDreamer: model-based planning for web agents
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WebDreamer: model-based planning for web agents
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Results on VisualWebArena

Model-based planning is more accurate than reactive planning and more efficient than tree search 
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What’s next step?

Where have we arrived at?



Perception
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Perception: 

Screenshot: SeeAct, WebGUM, CogAgent

HTML/DOM: MindAct



Action
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Action: 

Pixel-Level: UGround, SeeClick, etc.

Weak Grounding: SOM, SeeAct



Planning
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Planning with World Model: WebDreamer

Search over the environment: Search-Agent

 



What’s next step?

Agent has reached a decent performance of 30~50%. 

What current agents are capable of?

How reach closer to 100% to be actually useful and robust?



Task Proposal



Execution



Critic

Given action sequence and instruction, label if the task is successfully completed 



Self-Improvement through exploration 

1.Propose tasks

2.Explore websites

3.Accumulate skills

4.Leverage knowledge 



What’s the Abstraction Level?

Trajectories: Accumulate knowledge in an inexplicit way

● How to leverage multiple attempts into a workflow?

● Update & Adapt to new websites? Catastrophic forgetting

● Heavy: Training Policy

● Website changes?

● Lengthy 

● How to update workflow?

Workflow: Textual Description of Procedure 



What’s the Abstraction Level?

APIs:
● Light-Weighted 
● Easy to Debug
● Easy for trail-and-error



What if? 

We have an algorithm:

Explore environment and accumulate skill&knowledge into APIs

A plug-and-play module for any agent capable of function calling



Overview



Skill Proposal



Skill Synthesis



Execution



Skill Synthesis



Skill Synthesis



Verification



Verification



Verification



More Examples of Synthesized APIs 

APIs in GitLab



More Examples of Synthesized APIs 

APIs in GitLab



Evaluation on Sandbox

Exploration:

Synthesize APIs with 160 
Iterations

Agents:

• Browsing Agent:
• Browser Action

• +API Synthesis 
• Extend action space with APIs



How far are we from human-crafted APIs?

• Human Crafted APIs:
• Mining APIs from sandbox source code

Not realistic, but can serve for a case study 



Comparing with human crafted APIs

API Support Level

MEDIUM:

Admin Access

Limited APIs

LOW:

Manually written 
automation Code



Comparing with human crafted APIs

HIGH API support:

 Admin Access

 High Quality API



Generalization to weaker Agent 

• Empowering smaller models with APIs synthesized by larger models

• Exploration: GPT-4o

• Inference: GPT-4o-mini



Scaling to Live Websites

Exploration: 

 80 Iterations

Evaluation: 

 Drug: 23

 Flight: 17

 Cooking: 8

 Car: 9



Thank you! 
& 

Questions? 
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