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Error correction of infrared temperature measurement
as FOV larger than target

WANG Chao-qun, CUI Hao-yang, XU Yong-peng, Ll Xiang, TANG Zhong

(School of electronics and information engineering,Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: As infrared temperature measurement system is beyond effective working distance, measurement accuracy
will decrease. To solve this problem, starting from thermal infrared radiation theory, a novel error correction method
was proposed , which can be applied to the situation that the field of view is beyond the irradiated area of the ob-
ject. Radiation illumination within whole visual field was calculated to obtain corresponding voltage response of infra-
red temperature measurement system. According to the relationship between voltage response and temperature and
morphology characteristics of object surface,the influence of background temperature within whole visual field was re-
moved , and real temperature values of object surface were obtained. Compared with previous correction methods, this
method can effectively correct the temperature of object surface when temperature measurement system exceeds effec-
tive working distance. And the corrected results are closer to the actual temperature of object. Therefore , this method
can greatly enhance the industrial applicability of infrared temperature measurement system.
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Fig. 1 The model of infrared radiation in field area of infrared thermometer

( d, is the length of beyond effective temperature measurement distance )
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Fig. 2 The temperatures curve of infrared thermometer when
the situation of ambient temperature is 17 “C and 33 °C

(target temperature is 58 °C)
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Fig 3 The temperatures curve of infrared thermometer when the situation

of target temperature is 58 °C and 80 °C (ambient temperature is 33 C )

P 3 R LU M B 0 I B P G A P
DR BEAE M 26 T R 3 TP A0 BB e im s
TRLBE o 3 B T Y IR AN S E bR A = R A B s 3 K
B —ERERE T, B AL BN AL 37 Y
AR A L AR, T S T R S A 5 Wi 3 A5 30 3t
FEMPCEPER ZR . BRI E B B A 4047 1 1 4
SEY R, (H B TR 0 T SRl B e, T R ekt

VS rp BB A K T UL BE Dy 80 °C, MRAX S
BRZBIE B 9 m GBI A SR B | Rt 2L
IS A5 F) RR A B TRLEE Dy 54 °C, SR TP RS Ui
JETH A PR R B O 33 °C oy T 0 R B AH X
B, AT LA W RGBS R e . RAATE 0 R
AR Ay = 7, r BRI EAR . R B
RZEBIE A (T) X iR 2ZE AT E IR, 15 B IR
JE IR S 75. 83 C, 55 MUK SR TR B S B AR
IR KRR T DR 152 25 0 S IR A5 7R A i il
WUTHE N, AR A (S) AT IE. B4
AILUE ), 5B ERTAH G, 8 T 5 By IR (-5
I bm 1A 5 5 Ui 8 22 [ A i3 22 B A IR, AT LA it 2
I 5 5K, B e T £ A0 DU IR ASCRR H A RO IR BE S
2Z I BRI R AR

51
ok
St
Gt —o—Expt 1
o -15F —=—Corrected of expt 1
g 20}
S8 \
25 ¢ N —a—Expt 2 1
20 —4— Corrected of expt 2
e
350 o Expt3 ’\s\:&ﬂ
a0l % Corrected of expt 3 T—0
6 8 10 12 14 16

Distance/m

4 =R AR E (B IE RS AR ZE X LE £ 1]
Fig. 4 the comparison curves of temperatureerrors

of 3 experiments before and after correction
4 & ©

A SCHE S A £ AL s B Sl | PR i T —
Pl H bR R AR LD MR R iR 2518
B AR T % =407 t B Ania gt 2= i
BRI IEAT B 1E . 51615 FTAT EE, 35
B H bR 52 B 22 18] 19 e KR Wi 25 0. 607,
0.374 F10. 481 FF&Z 0.093,0.058 F1 0. 034, {&1F
BORBIRE o P AN BG I8 AR ME B2 B 0 T, A 07
B R AU 1 214 NIV SR B PR 37 2ok )
H AR AR, 15222 B 3 3 R (), 76 TR I vh
BB S A

S 3k :

[1] SUN Zhiyuan,LI Qingan, QIAO Yanfeng, et al. Study on
raising the precision of infrared temperature measurement
system [ J ]. Chinese Journal of Scientific Instrument,
2006,27(6) :67 —69. (in Chinese)
INEIE, BRI 2, IR W, S RS 20 AN IR R S8 R
KERERIBIEFEL T ] A2 41,2006,27 (6) :67 - 69.

[2] ZHANG Ke,ZHAO Guifang, CUI Ruiging, et al. Method
of improving bad pixel detection precision of IRFPA[ J].
Infrared and Laser Engineering,2007 ,36(4) :453 — 456.
(in Chinese)

SRBE, BT , BE AT, 4. — Bl i LA B T 51
H TR B ik ] 404h 5 0% TR, 2007, 36
(4) .453 —456.

[3] Usamentiaga Rubén, Garcfa Danel F,Molleda Julio,et al.

Temperature measurement using the wedge method ; Com-

parison and application to emissivity estimation and com-



ot 5 4 s

No.10 2015

TS A AR LN R 2EAE IEJT LT 5E

1215

(5]

(6]

(7]

(8]

pensation[ J |. IEEE Transactions on Instrumentation and
Measurement ,2011,60(5) ;1768 — 1778.

Da Costa Bortoni E, Dos Santos L, Bastos G S, et al. Ex-
tracting load current influence from infrared thermal in-
spections [ J ]. IEEE Transactions on Power Delivery,
2011,26(2) :501 -506.

Bortoni E C, Santos L, Bastos G S. A model to extract
wind influence from outdoor IR thermal inspections [ J].
IEEE Transactions on Power Delivery, 2013, 28 (3) .
1969 —1970.

Muniz Pablo R,Cani Shirley P N, MagalhaES Robson Da
S. Influence of field of view of thermal imagers and angle
of view on temperature measurements by infrared thermov-
ision[ J]. IEEE Sensors Journal 2014 ,14(3) .729 - 733.
CHEN Heng, YIN Zenggian. A method of distance correc-
tion for the temperature measurement in fault infrared di-
agnosis of equipments [ J ]. Laser & Infrared, 1998, 28
(4) :220 —223. (in Chinese)

WAy, TG TR 1A 21 A2 Wi v TR RS I = 17 B R
BT ] B 4046 ,1998,28 (4) 1220 -223.
ZHANG Yong, WANG Xinsai, HE Ming. Influence of dis-
tance on temperature measurement accuracy of infrared
thermal imager and error correction[ J]. Infrared ,2011,32

(2):24 -27. (in Chinese)

[12]

TKRBE, ERTE, B BE B X T AN AR A RS B 1
Wi K PR 2B TEJ]. 4040,2011,32(2) ;24 -27.

YANG Li. Measuring calculation and error analysis of in-
frared thermal imager[ J]. Infrared Technology, 1999 ,21
(4):20 —=24. (in Chinese)

Wisr. LLANRAR AR T S 3R 22 M [T ] 2051 4%
A ,1999,21(4) ;20 -24.

JIN Guangyong, HUAN Kewei, SHI Xiaoguang, et al.
Method of partial vision temperature measurement by in-
frared thermometer[ C]. Proc. SPIE 2009 ,7383 ;738304.

LI Yunhong, SUN Xiaogang, WANG Yannian, et al. Algo-
rithm of measuring temperature with infrared imager based
on improved neural network[ J]. Infrared and Laser Engi-
neering,2010,39(5) :801 —805. (in Chinese)

ZER L IMRRA, FREAR, . WO P2 ) 45 1Y 2181 L
BONR S 2 [T ], 4040 5 ot T#E, 2010, 39 (5) :
801 —805.

LU Yuan. Simple method to calculate the atmosphere
transmittance of infrared radiation on slanting route[ J].
Infrared and Laser Engineering, 2007, 36 (S2) ;423 —
426. (in Chinese)

L. RIRLLAME S R TB S R T S i 1] 200
59056 T ,2007 ,36(S2) :423 - 426.



