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Fig.1 Examples of applying infrared thermal imaging tech-
nology
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Fig.2 Human body infrared thermal imaging temperature

measurement

ZLAM ARG IR B AR T A B 2L S RN R Gl
LA TR i, L DAR IR B B 3 R o JtE &R
Sl R SR B AR LD AN R SHE 5 )5 A% i 2 4T AR
D218 7 B B L AR 5, O Rl a5 A PR G0 S Y
HL AR 5 AT 2 4 R0 S5 i Hh 2T A RS L e it
H b 4 1A 3 T L BE 40 A o 2T AR RS 2R G0 AR A HE AR
1% BN T AR TR BE 2 il MAE R 2. Hodr,
T TR B8 0 A 20 MR R G LA W Y

| R PR R G| S R

| AR R | S R G
3 LT AR T AR

Fig.3 Schematic diagram of infrared thermal imager opera-

tion
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Fig.4 Framework diagram of uncooled infrared thermal im-

aging temperature measurement method

2 ERWNETOHNNERBREA
2.1 S AIME B RSB E TN %

AR ¥ 2L DI A 114 0 R A ) 2 P B R R D
2y B 2 T R M S 2 R 46 2R RS AR
TEE o BT AN [R] AR BRI i B 4 4 R A
SR B MV BT vk, FA S Al o v 21 S0P I 45 i K R
{EL 55 4 S T 0 o o RO OC R R S B AR R 3R B R
e R JEE £ A I I Y O HE ER Y
211 RHEAFEE

e 5 b S 8 2 B T AN ORUR R G
P 0 R o A B 2RO i o R A AR SR GE
T AN [ 54 R R SRR LA R G R A5 R s
215 G T2 5 e Sl 8 ) 9 O R, LG AR i 2
SRS EL IV HES

T B 5 5 R O 1 T B S AT OB A R A
P BG5S A O B N VR S A L S



%2

MG, 45 < AR SV 21 A AR I G BE R AR AT 7Y 211

PR B RIS S E AR . AW R AT B B R R
R S RE bRk AP S T, G AR S B AR OC 19 R A AL A
FE WV R P LL AN AR BIL | Th7 PR AR R A R o TR R
SE b S B 2o AR e AT LA 220 SRR I R, A R
7 A AR AR G R 1. A, 7R S8 bl ]
TR R AR O 2 AR PR, A FAR R SR AT B 1.
W LA ESHARA K (1) TR0, 2080 38 5857 0 A5 1 48 5
il JEE 0 2 SR R T ) L3 L

PSR e e TR A e 5 E AR =LA
Fig.5 Schematic diagram of radiation calibration for close

range extended sources
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Fig.6 Data surface map at calibration points
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model
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Tab.1 The fitting ability of different methods to

training samples

Bykgem RMSE/C R?
S AUl £ e /N v 0.4411 0.999 9
BP 0.291 0 1.000 0
PSO-BP 0.2150 1.000 0

T 3 — B E PSO-BP #f 25 [ 4% 1) 7510 5%
B R4 220 H AR E MR EE A M AR I R E A SR R
JH S 25 48 %} 1% 2% (mean absolute error, fi] 8 MAE)
FF- ¥ 46 %5 A 43 L iR 22 (mean absolute percentage
error, faf Fk MAPE ) iX 2 1~ 48 5 2% PF 4 Fit i 58 1 , 45
e 2 iR . PSO-BP 83k ) MAE 2 il 7 0.3°C
DL BARAR RT3 T 252,

F2  AEFTEX IR SRR A B9 T Ak
Tab.2 The predictive ability of different methods on
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methods
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Tab.3 Comparison of calculation results of different atmospheric transmittance calculation methods

KK KBRS
415 o WANREE/ MOk Wk CLOw- AW

Reisc gm0 T KRR meak DT
1 —20 8 10 7 4 101 277 0.979 5 0.986 0 0.986 1
2 —10 60 40 0 0 101 325 0.9354 0.979 0 0.981 6
3 -5 17 25 18 12 101 181 0.902 3 0.953 7 0.953 9
4 0 20 70 2 25 101 025 0.813 2 0.969 5 0.974 9
5 5 22 33 12 7 101 241 0.8328 0.949 3 0.949 0
6 10 1 50 5 80 100 368 0.987 7 0.993 3 0.996 2
7 15 3 88 9 35 100 905 0.891 2 0.9879 0.987 7
8 20 6 40 14 18 101 109 0.893 9 0.971 1 0.979 1
9 25 46 5 3 21 101 073 0.853 2 0.948 2 0.947 4
10 30 12 94 0 50 100 726 0.909 5 0.974 3 0.965 8
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Tab.4 Comparison of parameter quantity and running

time of different methods

0y ik BWASEAE A RE/ms
LOWTRAN7 40 32.20
A5t 7 v 7 17.39
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Tab.5 Comparison of radiation temperature results

before and after environment temperature

compensation

TR — MR ‘ ‘ A
L /C RS AR 5% RS AH X 15
fH/°C /% fH/C %/%
5 106.16 17.96 89.98 —0.02
15 102.40 13.78 89.90 —0.11
20 98.72 9.69 89.85 —0.17
35 64.29 —28.57 89.68 —0.36
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Fig.12 Contribution rate of the influence of various factors
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Tab.6 Comparison of temperature measurement results before and after infrared radiation atmospheric attenuation cor-

rection
B BiE S
MH OB/ em  KSIREE/C MXHEEE/Y SCRRERE/C — :
. - e MR /C O MEHRE/% WE/C MIXHRE /%
1 140 24.5 36 92.30 93.82 1.65 92.58 0.30
2 120 16.0 54 70.60 91.68 29.86 70.54 0.09
3 80 10.0 47 144.40 116.30 19.46 144.63 0.16
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Fig.13 Schematic diagram of on-site experiment
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Tab.7 Temperature measurement results of blackbody with an emissivity of 1 C
RAGEM
Wi /em T RARE N 24.5C RARE N 16.0°C RAURE N 10.0°C
AT 36 %0 AHXS IR E g 54 % ARG B S 47 %%
S bR (E 54.80 92.30 70.60 156.70 90.30 144.40
20 W4 {E 54.98 92.75 70.79 156.48 90.58 144.73
B2 0.18 0.45 0.19 —0.22 0.28 0.33
60 W {E 55.03 92.60 70.78 156.88 90.54 144.61
B2 0.23 0.30 0.18 0.18 0.24 0.21
100 ) A 54.96 92.58 70.64 156.82 90.11 144.29
B2 0.16 0.28 0.04 0.12 —0.19 —0.11
140 HURSRED 54.98 92.59 70.51 156.42 90.01 144.19
3 0.18 0.29 —0.09 —0.28 —0.29 —0.21
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Tab.8 Temperature measurement results of aluminum alloy with an emissivity of 0.35 C
KA
Wi Jem T RAURE N 24.5C RAURE N 16.0°C RAURE N 10.0°C
ARG B2 S 36 %0 ARG B2 S 54 % ARG 8 BE S 47 %%
JBRAE 33.80 49.80 26.50 35.70 30.60 61.20
10 R () 33.53 50.00 26.62 35.76 30.77 61.30
R —0.27 0.20 0.12 0.06 0.17 0.10
20 4k {E 34.12 49.79 26.77 35.91 30.67 61.09
R 0.32 —0.01 0.27 0.21 0.07 —0.11
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