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Data collection

Controlled environments and objects

Logitech BRIO

DIGIT

“In-the-wild” Device
[1] Mike Lambeta et. al. DIGIT: A Novel Design for a Low-Cost Compact High-Resolution Tactile Sensor With Application to In-Hand Manipulation. RAL 2020.



Data collection

DIGIT Tactile Sensor

Webcam

(1) Multimodal

(2) Synchronous Collection (B) Sliding

(3) Multiple Motions

(A) Pressing



GPT-4V Pseudo-labeling

Sandal

Visual Obs

Prompt

Surface Type: [Specify the surface type, e.g., "metal," “fabric"] 

Images: The first image is from a camera observing the tactile sensor 
(shiny, near the top of the image) and the surface. The second image is 
a cropped version of the first image that focuses on the contact patch.  

Example: For a smooth and cold surface, the description might be 
"slick, chilly, hard, unyielding, glossy." 

Task: Based on these images, describe the possible tactile feelings of 
the contact patch using sensory adjectives. Limit your response up to 
five adjectives, separated by commas.

GPT-4V [1]

“textured, firm, worn, cool”

[1] OpenAI. GPT-4V. 2023. 



fabric, coarse fabric, bumpy deformable, grainy
4.6K Human 
Annotations

39K Pseudo-Labels  
with GPT-4V

reflective, slippery, glossy, coolsoft, textured, cushioned, pliablehard, smooth, reflective soft, textured, plush, cushioned

Mislabeled

lined, cardboard, creased

Vision Tactile Vision Tactile Vision Tactile Vision Tactile

Bag

Light Switch

Cardboard Towel Fabric

Screwdriver Wrench Pill Bottle

textured, compressible, soft firm, synthetic, durable textured, firm, woven, elastic, ridged

Correctly Labeled

smooth, flat, reflective, solid
Shoe Glove Shoe Keyhole

Printed Part Sandal Outlet Plaque

flat, smooth, hard, solid textured, firm, worn, cool smooth, reflective, hard, cool glossy, solid, cool, flat

Human + VLM Pseudo-labels



TVL Models
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TVL-LLaMA

[1] Han, Jiaming et al. “ImageBind-LLM: Multi-modality Instruction Tuning.” arXiv 2023.



TVL-Benchmark



7

TVL-Benchmark

“Soft, smooth”

Given that the human labelled 
ground truth is “soft and 
fabric”, rate the response from 
1-10 and provide reasoning.

7 
The assistant's response 
generally aligns with the 
correct response …

GPT4V Scores
8

(T)VLM Scores

Pair Sampled t-Test



TVL-Benchmark



Examples
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