
TouchReason-1M Multimodel Tactile QA

Stage 1: Tactile Dynamics Pretraining
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The (i)-th Touch Reasoning Process: <perceive>
 The marker displacement is small.<compare> 
Compared with soft or moderate objects, 
this response shows lower compliance
 and weaker deformation spread. <conclude> 
hardness = hard.
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Stage 2: QA Supervised Fine-Tuning

Tactile tokens Visual tokens

Stage 3: Tactile-adapted GRPO

Reference
Model

Question: What is
the roughness level

of this object?

Multi-Level 
Touch Questioning 

Question: What is the
hardness of this object?

 

Touch-R1
Policy Model

Output Group of Roughness Task
The i-th Touch Reasoning Trace: <perceive>
Local texture variation and small marker 
perturbations are observed. <compare> 
The response is more consistent with a
 slightly rough surface than a smooth 
or rough one.
<conclude> roughness = slightly rough.
Rough(0)=rough ✓ Rough(1)=smooth ✗

Rough(N)=rough ✓Rough(N-1)=rough ✓

Hard(0) = hard ✓

Hard(3) = soft ✗

Hard(1) = soft ✗

Hard(4) = soft ✗

.........

Question / Answer
format

System: You are a 
tactile reasoning
assistant.
User:{Question}
Assistant:<perceive>
                <compare>
                <conclude>


