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SpatialRGPT: Grounded Spatial Reasoning in Vision Language Models
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Open Spatial Dataset: Samples

Overview
■ Current VLMs lack spatial knowledge and spatial reasoning 
■ SpatialRGPT excels in 2D/3D spatial understanding, using 

region proposals to answer complex spatial questions 
■ SOTA results on our new benchmark and public benchmarks

SpatialRGPT-Bench
■ 1406 VQA Pairs / 88 Classes / Ground-truth 3D Annotations
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Can you confirm if......has a greater 
width compared to......?

Relative Relation

In fact,......might be narrower 
than.......  

Which of these four,......,......,......, ......is 
the tallest?

......is the tallest.

From the viewer’s perspective, is the 
position of......closer than that of......?

No,......is closer.

Metric Measurement

If you are at......, where will you 
find......?

......is at 1 o’clock from.......

How far apart are......and......hori-
zontally?

They are 15.33 meters apart 
horizontally.

Spatial Reasoning

Can you try to estimate how many 
floors are in......? Think step by step.

The height of......is 204.54 feet. As-
suming each floor is about 10 feet 
high, the total number of floors 
would be 20.454. Since you can’t 
have a fraction of a floor, the total 
number of floors would be approxi-
mately 20.

I’m planning to build a bridge 
from......to......, is it possible?

The distance between .... and.... is 
14.82 meters, so it is possible to 
build a bridge between them.

If you are riding a motorcycle with 
36 inches wide, do you think you 
can pass through the area between 
.... and .... ?

The distance between .... and .... is 
38.95 inches, so yes, you can pass 
through the area between .... and .... 
since the motorcycle is narrower 
than the distance between them.
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What is the height of......?

......is 1.38 meters tall.
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Grounded Spatial Reasoning

Results: SpatialRGPT-Bench
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Multi-hop Reasoning
■ 8.7M spatial concepts grounded in 5M regions of 1M images
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