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Dual-band image fusion face detection for infrared
temperature measurement

LI Han-yu, LI Xi-cai
(School of Electronic Science and Engineering, Nanjing University , Nanjing 210000, China)

Abstract:In order to improve the accuracy of face detection of infrared thermal imaging cameras, a face detection
method based on dual-band image fusion is proposed,which can perform face detection through Yolo-FastestV2 light-
weight convolutional neural network after linear fusion of visible light ( RGB) images and infrared ( IR ) ima-
ges. Compared with the traditional infrared temperature measurement system that requires separate face detection for
infrared and visible images,the dual-band face detection method proposed in this paper requires only one detection to
obtain the face position in both IR and RGB images , and reduces the mapping error introduced by the traditional meth-
od due to the distance change in the mapping process in the coordinate mapping stage. In order to complete the train-
ing and testing of dual-band fusion images,a dual-band image dataset containing visible light and infrared, and the
dataset is shot by a dual-band camera,which consists of a visible light detector and an infrared detector,and the two
sensors can simultaneously capture RGB images and IR images. The experimental results show that 94.35 % of the
face images in the test set can be correctly detected using dual-band fusion,and the highest detection frame rate can
reach 317 FPS.
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Fig. 1 Comparison of two-band fusion temperature measurement methods
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Fig. 2 Dual-band temperature measuring camera
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Fig. 8 Face detection results of dual band fusion images

5 & #

(D ASCIEH T — Pl & ] W65 IAZL AR XL
P B ACIN 595 , H 45 38 170U BEI A R 2
ARG H AT RS Be 2 AT 55 AR E A [l 5 il

BN BT B SE AT 55, AR LAAR G 3t it ok 22
I B RE o7 H 22 A H) 22 A R LR i L3 st
TARDEIA .

(2) SCA i one-stage 84 9 45 BUM 22 ) 4%



ot 5 4 s

No.3 2025

ZERRERAE T 1) ZL AN U B PR R S AR A DN T ik

451

Yolo-fastestV2 #47 AJ AL, 8 1 I 25k 9 28 I 0
Yolo-fastestV2 %l 45 S A RS 2, 18 SR T T
TR B NSRS, B AR 4275 4000 X4l
SNSRI R T AN H AR R TR A4
2o S P25 K I SE 5, Yolo-fastestV2
FEPR I = R0 A I P e 25 F T B Iy CPU it
FHEE . MR E TE R R0 ARM 3% 25 B 45 R
b AN RRAR T AR 2 A 2XOBU B3 I3 AR BIL A A
A [l 7 {5 4 HLIAEAR

SE -
[1] TANJH, Ng E Y K, ACHARYA U R, et al. Infrared

(2]

(3]

(4]

(5]

(6]

(7]

(8]

thermography on ocular surface temperature ; a review[ J].
Infrared Physics & Technology,2009,52(4) :97108.
POTTER, PATRICIA A,POTTER P A, et al. Fundamen-
tals of nursing, concepts, process and practice [ M ]. New
Jersey: Pearson Prentice Hall,1985.

GAO T, WHITE D. A next generation electronic triage to
aid mass casualty emergency medical response[ J]. Con-
ference Proceedings: Annual International Conference of
the IEEE Engineering in Medicine and Biology Society.
IEEE Engineering in Medicine and Biology Society. Con-
ference 2006, ( Suppl) :6501 —6504.

CHRISTIEN VDLM, MEESTER BEAM ,NAOMI V VDL.
Emergency department crowding affect triage processes
[J]. International Emergency Nursing,2016,29.:27 - 31.
WANG G J,WANG W D,LI K Y, et al. A digital ther-
mometer with fast response and high precision[ C]//2014
7th International Conference on Biomedical Engineering
and Informatics( BMEI) . IEEE,2014.

BLUMENTHAL I. Should we ban the mercury thermome-
ter? Discussion paper[J].J R Soc Med, 1992,85(9) .
553 -555.

TEUNISSEN L P J, DAANEN H A M. Infrared thermal
imaging of the inner canthus of the eye as an estimator of
body core temperature[ J . Journal of Medical Engineering
& Technology,2011,35(3 -4) ;134 - 138.

Yuan Haoqi. The design of image fusion temperature de-
tection system based on floating population[ D ]. Guang-
zhou ; Guangdong University of Technology,2019. (in Chi-

nese)

S T ERELG 10 S AR AR I &R SE B

(9]

[11]

[12]

[13]

[14]

[17]

[18]

(D] AR Tl kA, 2019.

YUAN B, GONG P,XIE L,et al. An empirical method for
improving accuracy of human eye temperature measured
by uncooled infrared thermal imager[ J]. Journal of Semi-
conductors,2018,39(9) ;59 - 64.

Xiaoyu W, Jihong C, Pingjiang W, et al. Infrared human
face auto locating based on SVM and a smart thermal bio-
metrics system [ C]//International Conference on Intelli-
gent Systems Design & Applications. IEEE Computer So-
ciety,2006.

Zheng K K, Dong R, Wang H, et al. Infrared assessment
of human facial temperature in the presence and absence
of common cosmetics|[ J ]. Med Rxiv,2020:13:20034793.
Yu R X,Chen W Y,Zhou D M. Infrared and visible image
fusion based on gradient transfer optimization model[ J].
IEEE Access,2020,8:50091 -50106.

LI X C,WU Q Q,Xiao B P, et al. High speed and robust
infrared-guiding multiuser eye localization system for au-
tostereoscopic display [ J ]. Applied Optics, 2020, 59
(14) :4199 -4208.

Zhang Jieru, Su Feng, Yuan Peijiang, et al. Dual-spec-
trum intelligent temperature detection and health big data
management system [ J ]. Journal of Beijing University of
Aeronautics and Astronautics,2020,46(9) ;1739 - 1746.
(in Chinese)

SRIE AN, SR, R R, A ROG TSR AR IR RGN 5 2
FEREE B PR G [T ] L B0 28 i K K% 22 4,
2020,46(9) ;1739 — 1746.

Ren S, He K,GIRSHICK R, et al. Faster R-CNN : towards
real-time object detection with region proposal networks
[ C]//NIPS. 2016.

Zhang Jun,Zhu Bin, JI Tao. Infrared face detection algo-
rithm based on mobileNet-SSD [ J |. Laser & Infrared,
2021,51(1) :107 = 113. (in Chinese)

TKIR AR, i V. BT MobileNet-SSD BY£L 40 A AS:
B[] WOt 5 44h,2021,51(1) 1107 - 113.

LIU W,ANGUELOV D,ERHAN D, et al. SSD single shot
multiBox Detector[ M ]. LEIBE B, MATAS J,SEBE M, et
al. Computer Vision ECCV 2016, Cham ; Spinger,2016.

LI X C,WU Q Q,WANG Y Q. Binocular vision calibra-
tion method for a long-wavelength infrared camera and a
visible spectrum camera with different resolutions [ J].

Optics Express,2021,29(3) :3855 —3872.



