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Background

Background: Segmentation
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Can you segment the 
food that tastes not 
spicy in this image?

Which facility is primarily 
responsible for the 
treatment and purification 
of wastewater before it's 
discharged into local 
rivers?

Regular Segmentation OV/Reffing Segmentation Reasoning Segmentation
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Background

EarthReason [1] /GRES [2] Dataset

1. In a regional power grid that primarily uses renewable 
energy, what types of infrastructure are critical to 
maintaining power supply? — Solar panels

2. What areas are commonly used for boating, fishing, and 
coastal views, promoting local tourism? — Marinas

3. What critical infrastructure is essential to efficiently handle 
power distribution and reduce the likelihood of power 
outages in this remote area? — Power stations

1. Find the building with the dark roof and 
symmetrical window pattern

2. Identify the facility in the middle left of the image
3. Identify the damaged building in the center of 

the image

EarthReason Dataset (gpt4v generates reason tasks)

GRES Dataset （gpt4v generates visual features)

❖ The objects of reasoning are largely determined 
by physical properties.

❖ Reason tasks are AI-generated

[1] Li, Kaiyu, et al. "Segearth-r1: Geospatial pixel reasoning via large language model." arXiv preprint arXiv:2504.09644 (2025).
[2] Quenum, Jerome, et al. "LISAT: Language-Instructed Segmentation Assistant for Satellite Imagery." arXiv preprint arXiv:2505.02829 (2025).
[3] Yao, Liang, et al. "RemoteReasoner: Towards Unifying Geospatial Reasoning Workflow." arXiv preprint arXiv:2507.19280 (2025).

Background: Segmentation in RS
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Motivation

Motivation1： Evolving semantic segmentation from physical properties 
to social attributes.
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Motivation2：Leveraging MLLM's reasoning capabilities for social understanding

Task 1: Socio-name

Task 2: Socio-class

Task 3: Socio-function

Road Network POIAerial Imagery

Supervised
model

Aerial Imagery Map

MLLM

Existing paradigm

Reasoning segmentation paradigm ❖ Easy data access 
❖ Spatial alignment 
❖ End-to-end 

Motivation
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Motivation3：Further harnessing RL training for performance optimization.

Figure 2. Our RL-based Render-Reflect mechanism

Figure 1. Existing Reasoning Segmentation Methods

Motivation
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Dataset and Method

SocioSeg: Urban Socio-Semantic Segmentation dataset

Task1: Socio-name Task2: Socio-class Task3: Socio-function

Wuhan University College Educational

Amap Headquarter Company Business Office

Concept： from concrete to abstract. Semantic： from lower to higher.



8

Dataset and Method

SocioSeg: Urban Socio-Semantic Segmentation dataset

(a) Sample distribution across three hierarchical 

(b) Distribution of social functions 

(c) Word cloud of social names 

(d) Distribution of social classes 

(e) Exemplar samples from the SocioSeg dataset
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Method——SocioReasoner Model

Dataset and Method
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Results
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Digital Map

Results
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Results
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