Applied Physics B F¥#E, 2024, 14(5), 261-270 Hans i
Published Online May 2024 in Hans. https://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2024.145030

ETIEEMIERSFICEN A B BRMIR

FEK, £ R, Ra 2, 185, 58, ARG, THE
KB T RY, WHYR, SREGERNEY SHAR R SLkE, Fh K&

ks Hi: 20244F4A1H; FHEM: 202445 417H; KA HM: 20244F5428H

B

HEFFZRERMEAR NI, BEFTOCRUKIEL TR HIRE. AT ERRRIAR S, &3
R T —FhE TR R AR Rk BRRTTE, B JEE R 3 R s 52 k18
W IRIHMAARESE, DRERIFEC RO SIEANSERE, BRI AR IR
RINGMEEENSEREE, AUEHEEAERES, BERAEREREREET93.5%. 4REKH, &
FaArB A R R A AR R A, BRI = R EAS U A i o

XA

FREAN, @A, JHERMME, STREEN

Research on Human Skin Color Detection
Based on Non-Contact Diffuse Reflectance
Spectroscopy

Jiaxin Li, Yu Ren, Hongxing Cai, Tingting Wang, Yangyang Hua, Jianwei Zhou, Douliang Li
Key Laboratory of Jilin Province for Spectral Detection Science and Technology, School of Physics, Changchun

University of Science and Technology, Changchun Jilin

Received: Apr. 1%, 2024; accepted: May 17", 2024; published: May 28", 2024

Abstract

At present, there are many skin color detection technologies, but it is difficult to detect skin color
when the ambient light changes. In order to accurately detect skin color, a method of skin color
detection based on non-contact diffuse reflection spectrum was proposed. Using a non-contact
measuring device to collect the diffuse reflection spectrum data of human skin and use it as a test
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sample, with the color number of the standard color card collected as the reference sample, then
support vector machine classification model was established to train test samples and reference
samples, and the color number of test samples was calibrated. Finally, the accuracy of model cali-
bration reached 93.5%. The results show that the detection of human skin color based on
non-contact diffuse reflection spectrum can greatly improve the accuracy of skin color detection.
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Figure 1. The physical process of light transmission in the skin

1. SERBRPEMEYBEEIE

SO UL BRI R SR FEVE NS, BN AT 0 ) S S R L b BRI B S R, RN
PR R i S o . (D).
R(2)=1(4)/1,(4) (1
SRR I (A) NI AR SR s, 1(A) MR GHEER, R(A) ARSI 2, 4 (400
nm~1000 nm)Z 7R HE A [F] 1K .
ENGE R OB EZEN T A, HRH CIEL b St A& it E a2, S8R
F CIE([H FRIGIA R R 25 ) — Mt 2 [0 R GE[25], 2 —NREER, FTHEEMIiarnifEse, 1
TR G2, B Bk . Al CARERBIAZERE (WL = 0 B E, L'=100 2AM), o

DOI: 10.12677/app.2024.145030 263 S A B


https://doi.org/10.12677/app.2024.145030

RN E

TN Tt A NG 0 2 (B A B (o U NG, IEAE N ALERAL ), b e 0 5 W (2 fal i B (b
HUE AT, T NES). CIEL b Bt/ E 2 fis.

LG5

-a(8)

Figure 2. CIEL*a*b* color space display
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Figure 3. Experimental setup diagram
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Figure 4. Box diagram of color difference range corresponding to color number
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Table 1. Skin brightness classification of volunteers
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Table 2. Measure the skin L, a”, b values and color numbers of subjects with white and black skin tones
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Figure 5. Skin reflectance spectrogram. In figures (a) and (b), the solid line represents the upper arm, the crossed line
represents the elbow, the dotted line represents the lower arm, the dotted line represents the cheek, and the short dotted line
represents the forehead. (a) Spectral map of skin reflectance of subjects with III pale skin tone; (b) Spectral map of skin ref-
lectance in subjects with II darker skin tone
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