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• Our work
• Automatic web trajectory collection
• Use website URLs as seeds.



Prior Work

• Synthetic data only for proposal curation [Lai et al., 2024, 
Chen et al., 2024]

• Human annotation for trajectories

Lai et al., “Autowebglm: A large language model-based web navigating agent”, KDD 2024.
Chen et al., “Guicourse: From general vision language models to versatile gui agents”, arxiv 2024



Prior Work

• Synthetic data only for proposal curation [Lai et al., 2024, 
Chen et al., 2024]

• Human annotation for trajectories

• Disjoint task proposal curation and execution [He et al., 2024]
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He et al., “OpenWebVoyager: Building multimodal web agents via iterative real-world exploration, 
feedback and optimization”, arxiv 2024.
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• Use web tutorials as a form of supervision [Ou et al., 2024, Xu 
et al., 2025]

• Limited domain diversity
• Information seeking tasks are under-represented

Ou et al., “Synatra: Turning indirect knowledge into direct demonstrations for digital agents at 
scale”, NeurIPS 2024.
Xu et al., “Agenttrek: Agent trajectory synthesis via guiding replay with web tutorials”, ICLR 2025.



This Work

• Leverage exploration as a key mechanism for achieving 
diversity in task intents.

• Explorer dynamically explores web environments to curate 
diverse, real-world tasks.



Overall System

● Generate a high level 
and abstract version of 
the real-world tasks.

● The agent proposes and 
executes the first action 
toward completing that 
task.
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Overall System

Input: Entire action and screenshot history
Output: Overall task description that aligns with the trajectory



Overall System ● Input: Entire action and screenshot history, markdown rep. 
of last page

● Serve as a critic to evaluate whether the trajectory 
successfully completes the specified task



Key Advantages

• Explores the space of all possible tasks in the web environment -> 
better diversity

• The generated tasks respect real-world constraints - product 
availability, available color options, and other specifications, 
ensuring practical applicability.



Website Selection

• similarweb.com
• Top 100 URLs from similarweb.com corresponding to the 

high-traffic portion of the web with transactional tasks like 
booking flights, restaurant reservations, etc.

• Tranco [Pochat et al., 2019]
• Includes 1M URLs representing the head portion of the web.
• Combines multiple website ranking sources (e.g., Alexa, Cisco, 

Majestic).
• Uses a time-weighted aggregation to provide a more stable 

ranking.

Pochat et al. 2019, “Tranco: A research-oriented top sites ranking hardened against manipulation”, In Proceedings of NDSS
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Dataset Diversity



Task Examples



Evaluation



In-domain Evaluation Results

• Evaluation set (in domain): 100 trajectories
• The fine-tuned Explorer models achieve significant improvements 

over their pre-trained counterparts



Mind2Web-Live Results
Full Task SR

• Improvement over 
base pre-trained 
models

• Improvement over 
higher capacity LLMs

• Best M2W-Live 
performance for 
model of this size
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Multimodal-Mind2Web Results

• Syn+M2W setting

• Baselines:
• EDGE: Synthesizes QA data 

on webpages to improve the 
GUI grounding.

• ScribeAgent-Large and 
MiniCPM-GUI: 
Human-annotated trajectory 
data on synthetic task 
proposals

• AgentTrek: Synthesizes 
web trajectory data using 
tutorials



Multimodal-Mind2Web Results
Outperforms existing web trajectory synthesis baselines



MiniWoB++ Results

• Zero-shot evaluation setting
• Explorer outperforms GPT-4 

and general-purpose agent 
baselines.

• Explorer-4B surpasses 
Synatra-CodeLlama-7B and 
AgentTrek-7B despite using 
a much smaller model.



Data Scaling

• Subsample the original trajectory dataset to utilize 50% and 25% of its original size
• Increasing the dataset size further leads to gradual improvements across all reported 

metrics.
• Increase in the overall task success rate is more gradual compared to the stepwise 

metrics.



Conclusion

• A scalable framework for synthesizing diverse web 
trajectories.

• Our framework generates contextually grounded trajectories 
that adapt to real-world constraints, improving both task 
relevance and generalization.

• Explorer outperforms existing web agent baselines by a 
significant margin on both online and offline web agent 
benchmarks.
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