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Smartphone for human-object interaction









Often requires cumbersome process…
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What if smartphones can identify objects?
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Knocker
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Knocker
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A unique set of responses per object

Knocker
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Live Demo 





Tag-based approaches
RFIDQR Code
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- Deployment cost and effort



Camera-based approaches
Snap-To-It (CHI ’16) SnapLink (IMWUT ’17)
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- Light conditions, angles, orientations, etc.



- Requires special h/w & limited to electric appliances

Electromagnetic (EM) noise sensing
EM-Sense (UIST ’15) Deus EM Machina (CHI ’17)
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How Knocker works
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Knock Detection
(1) Peak Detection

“Knock”
Mic.

Acc.

Gyro.

Audio latency

Time

A “cue” of a knock
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Amplitude



Knock Detection
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(2) Response Pruning

“Knock”



Knock Detection
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Response: ~80ms
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(2) Response Pruning

“Knock”



Knock Detection

How to reduce false positives?
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(3) Knock Validation



Knock Detection
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(3) Knock Validation



Knock Detection
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How to reduce false positives?
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(3) Knock Validation



Classification

Support Vector Machine
Sound:
• Magnitude spectrum
• Log magnitude spectrum
• MFCCs 
Accelerometer: 
• Magnitude spectrum 
Gyroscope: 
• Magnitude spectrum

Extracted Features
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Evaluation 

20 users 
23 everyday objects

knock 
area
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Impact of the number of training data
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In-lab vs. In-the-wild

Trained in a quiet room Tested in 50 environments with
- various types of noise 
- underlying object changes
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In-lab vs. In-the-wild

Sound feature only:

Sound + Acc. + Gyro.:

95.00%

96.74% (+1.7%)

77.08%

83.02% (+6%)
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Conclusion

• Knocker is a new object recognition technique that greatly 
simplifies the interaction with objects via smartphones

• Knocker leverages built-in sensors for identifying objects 
without modification of smartphones and objects

• Knocker’s motion features improves accuracy especially under 
noisy environments
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Taesik Gong: taesik.gong@kaist.ac.kr

Knocker

https://nmsl.kaist.ac.kr/projects/knocker
Dataset is available!
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