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Motivation GeoMap-Bench

Key Results

Summary

GeoMap-Agent

The Multimodal Language Model (MLLM) is fall short in 
geologic map understanding due to the challenging nature of 
cartographic generalization, which involves handling high-
resolution map, managing multiple associated components, 
and requiring domain-specific knowledge.

Contribution

• We developed GeoMap-Bench, the first comprehensive 
benchmark for evaluating MLLMs' performance in geologic 
map understanding.

• We introduced GeoMap-Agent, the first AI agent designed 
for question answering related to geologic maps. It 
includes modules for information structuring and in-depth 
analysis using domain-specific knowledge.

• GeoMap-Agent excels existing MLLMs, demonstrating its 
potential to greatly improve the efficiency and accuracy of 
geologic map interpretation.

We conducted comparison experiments on GeoMap-Bench using 
various methods, including the publicly available API, like GPT-4o, and 
open-source models, such as QWen-chat. As shown in below Table, 
GeoMap-Agent consistently achieves the best performance across 
different subsets (USGS and CGS) on all aspects of ability, including 
extracting, grounding, referring, reasoning, and analyzing.

Geologic maps are crucial for geology, helping with disaster 
detection, resource exploration, and civil engineering. This study 
uses Multimodal Language Models (MLLMs) to improve map 
understanding, aiming to help geologists analyze maps more 
efficiently. Additionally, we believe the GeoMap-Agent paradigm 
could be applied to other scenarios facing similar challenges.

The GeoMap-Agent framework includes three modules: Hierarchical 
Information Extraction (HIE), Domain Knowledge Injection (DKI), and 
Prompted-enhanced Question Answering (PEQA).The GeoMap-Bench is a benchmark designed to evaluate the performance 

of MLLMs in understanding geologic maps across various abilities, with 
details provided in below Table and figure.
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