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Motivation & Challenges

Research Gap

Existing multi-temporal analysis is limited to bi-temporal or short sequences, lacking comprehensive long-term urban 

dynamics understanding.

Current Limitations

• Bi-temporal focus only

• Limited pixel-level analysis

• Insufficient training data

✓ Our Solution

• Long-term sequences (5-10 frames)

• Pixel-precise detection

• Specialized instruction tuning



Six Core Urban Understanding Tasks



Semi-automatic annotation pipeline



Key Experimental Findings

Challenge

Best model achieves only 34.1% accuracy

DVLChat

Outperforms base model with significant gains

Limitation

Scaling insufficient - domain data crucial

Gap

18 models - all show deficiencies



Contributions & Impact

1️⃣ Dataset

First large-scale long-term multi-temporal benchmark with 

14,871 images spanning 18 years

2️⃣ Evaluation

Assessment of 18 MLLMs revealing critical limitations in 

temporal understanding

3️⃣ Model

DVLChat demonstrating unified capabilities in QA and pixel-

level segmentation

4️⃣ Impact

Advancing sustainable city development through AI-powered 

monitoring

Resources

github.com/weihao1115/dynamicvl huggingface.co/datasets/weihao1115/dvl_suite
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