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Viotivation

Wi-Fi Sensing Notebook WiFi module

® Limited computing ability
® Limited memory space

D
< m + 2D-DWT

j s ® Small memory requirement

INC, HP, "Intelligence Facial Recognition ® Feature acquire efficiently
over Wireless Radio Signal", Technical

Disclosure Commons, (May 02, 2024)



Outline

® Why we need Wi-Fi Sensing on Notebook for facial recognition?

® What is Wi-Fi Sensing?

® How can we utilize wavelet to help?




Pain Point

© Angle/Direction limitation © Wait for facial recognition
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© Privacy concern N Any object approaching to awake

‘. &




Wireless innovation with Al - Defensive |dea

Wi-Fi Sensing

Title: Intelligence Facial Recognition over Wireless Radio Signal




What is Wi-Fi Sensing?

Channel State Information(CSl)
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Original Innovation Solution ldea

Wi-Fi Sensing

CNN CNN

Convolutional Convolutional
Neural Network Neural Network
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Integration Innovation Solution ldea

Wi-Fi Sensing

DNN 2D-DWT

Deep Neural Network
with wavelet feature input
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Technigue innovation in WiEi Sensing [dea
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FACE RECOGNITION SCHEME USING WAVELE TBASED

Light change:

Face image
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Traditional v.s. Wi-Fi Sensing Information Process Al Model

Input Image Detect Transform
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Face detection:

1. face position src = np.array([
[30.2946, 51.6963],

2. 5 landmarks [65.5318, 51.5014],
[48.0252, 71.7386),
[33.5493, 92.3655],
[62.7299, 92.2081] ] .
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Figure 4: Correlation of the 2D-DWT approximate coefficients of the sample images: no
illumination adjustment
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Figure 5: Correlation of the 2D-DWT approximate coefficients of the sample:
illumination adjusted




2. Modularized horizontal band

For un—modularized horizontal band
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Figure 7: Feature centroids of different poses for un-modularized horizontal band

For modularized horizontal band

© Person 1 feature centroids for different poses
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Figure 8: Feature centroids of different poses for modularized horizontal band

Table 1: Comparison of recognition accuracies

Method Yale ORL
database database
Proposed 98.71% 99.75%
method
Method [10] 98.18% 99.00%
Method [6] 97.70% N/A




Advantages of Wifi Sensing Application

Beyond wireless communication Add on user benefit of wake on open
Ex: privacy element Ex: automotive auto sensing, thief detection
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Without angle limitation, privacy concern
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