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Motivation

Contact-Based Non-Contact-Based

Hygiene Concerns Public Health

Fingerprint vs Palmprint
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Mo/va/on

Handkey II (4677 USD)

SoundScan MC527 (39000 CNY)

SoundScan 517 (28500 CNY)
ZHIANG AYF800 (-)

Amazon One (-)

Current solu6ons are high-cost
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Mo/va/on

Amazon One (-)

A solu6on based on ubiquitous smartphones

RGB Images

Affected by ambient light
Limited resolu6on

Non-portable
High-cost

Crease-level
Features

Ridge-level
Features

Ubiquitous
smartphones

Can we develop a low-cost solu;on u;lizing ubiquitous smartphones?
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Key Idea
Embedded Add-on + Photometric Stereo

Smartphone

Embedded Add-on
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Key Idea
Embedded Add-on + Photometric Stereo

Camera
PCB

LED

PricoEye Prototype

Palmprint
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Smartphone

Photometric Stereo
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Flash Mode
TDM Mode vs FDM Mode

Time Division Mul6plexing (TDM) Frequency Division Mul6plexing (FDM)

LED(s) On

LED(s) Off

TDM

FDM Split Slot

Split Slot

90 ms 60 ms 60 ms

Split Slot

Split Slot
750 ms

630 ms

Cycle Time
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Challenges & Solu/ons
#1: Key frame extrac6on for PS

Video Frames
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How to efficiently extract precise key frames for Photometric Stereo?
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Light Curve vs Cross-Correla6on
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Challenges & Solu/ons
#2: Robustness to skin tone and ambient light

How to eliminate the effects of skin tone and ambient light?

Ambient Light

🖐🖐✋✋
Skin tone affects the reflectance 𝜌
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Skin Tone
TransformaRon Matrix

Ambient Light
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Implementa/on
Companion App, Hardware Design, and Demo

Smartphone

Viewfinder Frame

Template

Starting Point

Keyframe

Interactive 3D Model

Hardware Design

Demo Video
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Evalua/on

Smartphone

Study #1: High-precision 3D-printed films (with ground truth)
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Evalua/on
Study #2: Real-world palmprint recogni6on 

TDM (3d) TDM (rgb) FDM (3d) FDM (rgb)
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Conclusion

uPricoEye is a hardware-soFware co-design solu;on to achieve low-cost 
3D palmprint reconstruc;on on ubiquitous smartphones.

uThe design facilitates the democra;za;on of Photometric Stereo 
technology on mobile devices.

uBy specializing the reflec;on model (Lamber;an reflectance in PricoEye), 
the fine-grained reconstruc;on has great poten;al to be applied in many 
fields, such as surface defect detec;on and skin health monitoring.
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Thank you!
Q & A

Speaker: Di Duan
Personal Website: raphaelduan.github.io
Email: diduan@cuhk.edu.hk
The Chinese University of Hong Kong (CUHK)

Scan Me!

https://raphaelduan.github.io/
mailto:diduan@cuhk.edu.hk

