
Introduction Experiments

High Construction Cost

 Statistics of different datasets

• In comparison to AITZ, which is of a similar scale, our method reduces 
construction  costs by $6,010.

 Evaluation of data quality

 Performance comparison on GUI agent benchmarks

 Ablation study of the 
collaborative multi-agent framework

 Ablation study on 
model-in-the-loop for data quality

Method

A layered framework for GUI agent data mining with model-in-the-loop training, comprising data, engine, algorithm, 
agent, execution, and environment layers.

Infrastructure Framework

• Comparing on per-image cost, our method is 18 times more cost-
effective than all other datasets.

Poor Data Quality

Low Data Richness 😓

Intent: My phone is not functioning properly, therefore I‘m going to turn it on service. 
Upload the DIY project file to Google Drive to save it.（From AndroidControl）

Problem

Contributions 

•  To improve the mining success rate and enhance generalization in unseen environments, we present a progressive 
model-in-the-loop training strategy.

•  Extensive experiments demonstrate the superiority of our approach in mining high-quality and rich intent trajectory 
data. Specifically, GUI agents trained on our mined data achieve SOTA performance.

•  To enhance intent richness and further improve mining efficiency, a novel intent recycling strategy is introduced for 
extracting additional valuable trajectories. 

• ﻿We propose M2-Miner,the first automated mobile GUI agent data-mining framework based on MCTS, which 
incorporates a collaborative multi-agent framework consisting of InferAgent, OrchestraAgent, and JudgeAgent, to 
jointly enhance mining efficiency and data quality.

M2-Miner
  MCTS based M2-Miner Framework

 Model-In-The-Loop Training Strategy

•  Warm-up stage: Training on  public datasets.
•  Stage 1: Training on basic intents.
• Stage 2: Training on complex intents.
•  Stage 3: Training on recycled intents. 

• Multi-Agent: InferAgent, OrchestraAgent, and JudgeAgent are employed for exploration 
guidance, acceleration, and state evaluation. 

• Intent recycling process: expand intent–trajectory pairs into multi-intent tree.

• Mining process: Selection, Expansion, Simulation, and Backpropagation.

The proposed progressive model-in-the-loop 
training strategy iteratively improves both the 
mining success rate and the quality of the 
generated trajectories.

Sandbox

M2-Miner

Multi-intent tree

 We design a progressive model-in-the-loop 
training strategy that iteratively improves the 
agents’ performance. The strategy consists of 
four stages:
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