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PUO-Bench: A Panel Understanding and Operation
Benchmark with A Privacy-Preserving Framework



Background of PUO
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• The generalization of UI agents remains largely confined to interfaces within the digital world
• Assist users in interacting with physical objects and environments featuring panel interfaces

• operate unfamiliar appliances
• Interact with complex industrial equipment



PUO Dataset
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19k panel images & 430k instruction-following QA pairs



PUO Dataset
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19k panel images & 430k instruction-following QA pairs



PUO QA Benchmark

5



Methods for PUO Tasks
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End-to-End VLMs

Privacy-Preserving Framework



Experiments: panel description
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• 𝑆 ∈  ℝ𝑁pred×𝑁gt  with 𝑆𝑖𝑗 = Sim(𝑒𝑖 , 𝑒𝑗
′)

• 𝑀 ∈ 0, 1 𝑁pred×𝑁gt  is the optimal matching 
when performing Hungarian algorithm to 𝑆

• 𝑁match is the LLM-judged count of semantically 
matched elements



Visualization: edge-side VLM
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Visualization
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Thanks
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