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Research on infrared image temperature measurement based on
portrait recognition and region of interest localization
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Abstract: Contactless temperature measurement is an effective means to conduct mass epidemic prevention screening in response to the
“COVID-19”

monitoring in public places, and can realize human body temperature monitoring in public places. In this paper, a portrait recognition

, influenza and other infectious diseases, could avoid the risk of cross infection and realize human body temperature

and temperature measurement system are designed based on YOLOvS and infrared camera. Infrared images are used for face target
detection, and a set of forehead region assisted location algorithm relying on face and occluding objects is proposed. For portrait and
glasses, masks, hats and other condition to construct the data set, as recognition of infrared image training and forecasting, implements
for facial interested area (forehead) precise positioning and temperature measurement, and realize human body temperature measurement
by this location, using C # development of the software interface, realize the visualization display and management of infrared image and
its temperature. After the experimental test, the average accuracy of the prediction based on YOLOVS is 94%, and the auxiliary
positioning accuracy of the forehead region reaches 97.3%. The influence of the algorithm on the infrared temperature measurement
effect is within £0. 15°C. The system can run for a long time and has good applicability to multiple application scenarios.
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Fig. 1  System operation flow chart
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Fig.2  Portrait recognition part of the data

2.2 EF YOLOVS I AN&IRBIE %
FETFIRE 2 19 B AR B AT FE 500 B ARk

DA ELAT G 0 ek | S P e A R a0
BETIREE S T 1Y H b A U 55 vk 32 A WA, Bk T X
R 2 M2 ( convolutional neural network , CNN) =R
FH two-stage 753" FE T WU 9 B ARSI 28 one-
stage J7 %, 5 H W E L FE A YOLO &R 41 kil 5
B YOLO BB R AR, AT A YOLOV2H |
YOLOv3,YOLOv4'"' [ YOLOvS ,YOLOX'"*' | YOLOv7'"" 4§
— RINERL N HAS R

F T R A AR B S B MR R R, AR SR A
YOLOvS 4% NI AT . YOLOvS ) 321 8 7iff
FAT Focus MIZEZERGS AN 3 Fi/R . BEBLHEAR Sy Nkl
A% Backbone \Neck . UL M Prediction 4 P3R4, iy AU
1755 Mosaic ZUHE 184 58 A1 H 18 W 45 HE 7155 ; Backbone Hi
Focus 251 CSP ( cross stage partial ) ZER A AL, I g5 Ae 7]
DL A I A 1 75 55, JF W] B 3158 Mosaic ACE A 1Y
s BT FH 2 1 4 5K B R 06 Neck i1 FPN ( feature
pyramid networks ) + PAN ( pixel aggregation network ) 2514 ;
Prediction 171 5745 (B A5 0l

3R]

6086083

H—P{Focus [cBi[cspi_i]cBicspi 3 CBL‘CSPX}T{ cB spp [csp2_ [ cBL i B3Rt
Concat CSPZJ CBL|

R
Bk

1
¥ Concat

Focus

Res

CSPL x| - | it
N e ¥ o R [
» Lonv

CBL p{ CBL ¥ Conv

[cspix]_

ek BN oy | OB

CBL

lcsp2 1]

Conv

19x19x255

38x38x255

76x76x255

Leaky
‘ CBL}: ‘Conv‘ BN ‘ ReLU

&3 YOLOvS P45 &l
Fig. 3 YOLOvS Network structure diagram

YOLOvS {5k BN (1) B .

Loss,, = Loss,,, + Loss,,, + Loss,, (1)
R, Loss,, Loss, Loss, 5BV R B 15 B3
RASGNIR , =FH W s

Loss,, =1 = GloU (2)

KxK

Loss,,, = - > I'[ClogC + (1-C)) log(1-C) ] -
i=0
KxK M ~ ~ ~ ~
My 20 2, [ CllogCl + (1 =C)log(1 =C)) ] (3)
i=0 j=0

KxK

Loss,, = — 2 17 [PilogP. + (1 -P)log(1-P))  (4)
i=0



5 2 3

FET NP RN X Il {37 A 211 A5 I A 5 - 189 -

3 AGBAMBRERNEE

FIFHLLAMEMG AT A AR 501 5 0 L i 75 2% DK ¥
AT RIS B0, H b £ 1) 25 R e H AR
SRR TE L TR R B ARG B AR B L S
B R ) AT B P A% G IR BE ™ 25 I
AAREE 1R T SRR, B A AR U R Ay o
T P A B R R 22, S BUR e TE B PUMIRLEE . A3
P HH — i 0 I T L A1) B SR ) S %o Sk 1A T HR
BRI , LATK Bk DX Sl e ) H Y
3.1 NGB IES ¥ Bh E L K 2t [51)3 53 4

FEAG I 2 A AG B RBP4 (IR 7 IR L AR
N, T LA Bl 00 0 A2 114 TR0 A Xof 25 Sk A8 S R A T B0 1)
BHENAE N By A A PUBIAE H O SR AR AR x, D
SRRy, GRBINESERE W, ONHESE B, e, i
W T A S A A0Sk TPV

x, =a,x, + 06

Y=oy, o+ oW, + B,

n

(5)
W, =a,W, +aH, +8,
H =o,H, + B,
s, I DX s sSR AR A o, SRR DX A5

AR, W, Sy DCIRUAE 56 B2, H, Skl i DR i)
HEFRE . o, B, FHNJ T LU K S 30 A3 T 9

M 23 A2 (5) R, S DXl 0 SR ATE 5 N
I PSS 0 (P B AE A ] — T ER 22 Je A M O 2Rl o
R A TLNE MU ST, AT LA o, RS B, i
A, EHT 100 ZH A Kl £ 49 1&1 45, %o A MK | 3 44
Yy kAT N TARTE Nk 1 &R bRt didis

x1 EOARERE
Table 1 Partially annotated data

HEL x y w H

1 0.510 0.514 0. 500 0.903

N 273t S) 0.391 0. 530 0. 469 0. 858
3 0. 500 0. 497 0. 469 0. 840

4 0.375 0. 483 0. 422 0.188

R B 5 0.516 0. 462 0.453 0.229
6 0.503 0. 405 0. 427 0.205

7 0. 406 0.769 0. 401 0.378

BOE 8 0.555 0.715 0. 359 0. 486
9 0.512 0. 670 0.388 0. 486

10 0.350 0. 361 0.201 0. 069
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