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Error Analysis of on-Line Temperature-Field Measurement by
Infrared CCD
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Abstract The temperature-field information collected by infrared CCD is usually interfered by various measurement
errors, including optical system error, CCD error and infrared radiation interference. Errors induced by optical
system and CCD can usually be controlled by image processing techniques. However, these techniques can hardly deal
with infrared radiation interferences due to their high randomness. To solve this problem, a series of thermo-couples
were preset to monitor temperatures at fixed points, which were used to calibrate the system emissivity. Real-time
measurement of temperature field was thus achieved based on the modified system emissivity. The mathematical
model and system of calibration are established to prevent the sudden change of temperature with system emissivity.
Error and mutation of the on-line temperature field measurement are eliminated. The test results show the feasibility
of the calibration system of on-line temperature-field measurement.
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Fig. 1 Optical distortion
2.2 ABREZEEHRWIRE
Hy T3 T O Al A P T A G 2 o B SR A
TR R AR, SR T AL

4 st BRI BE BB/ TF 65 o — A e B
RG AT B B AR T A o 1R AR O T
S IR BT 4% cos w B DU I AR .
2.3 EBXERHIRE

AT AT 52 B ol 2 b R o AR T B30 € 1) 56 3 B %
Py NI S TR X P o NI R B R 2 s NGl
M ARHE . IXRETR A9 SEBR b2 B8 5 3 Bl 2 AR
525 T e 25 . B8 CCD $E QML I 0 B 2 L il 2
SH A, S U AR L S SE R A ST
(. 32 B A A HR A 2T 4 L = R G R 4N
Iie KO 7R 43 00 U TE 208 | S £ R 0 IX I,
PRI 55 0 04 A AT €505 AT LA T 4L Qi W= Aok
Fedil. 1931 4EE bR BB E R ZE 51 4 C. L E. ML
SHEE LT 700 nm, Gk6S 546, 1 nm, 106
435.8 nm, # @ CCD WAL 4 8k 24K A =YW A
SHICAr %0 R.G B =368, 2 3R 28 1R i 40 i A
N R.G.B =R EHMECEES . %A CCD
(O T I T8 U 3 o R R T LK R £
SY AR R.G.B =R aEEg., WA CCD
vt EA BRI E B b4l & B i E A
PR TG o 326 9% JHL o T A 38 224 A o AR o i ) AR A
.

3 CCD gefFA Bt R ik 2

CCD i F B 1 F 2 5 B L 36 AL 14T 55 . I it
TERE i B AR MR T 28 A/D B4l iy gt 25 7 A 1 5%
BILA i 22 » '€ T 2L AT A 20 22, 3 [7] 25 Jhd 22 A
BERHE 223X Bl i 22 A DU 1R R LA A7
B [F) S R WA A5 R K AL BV B 1RSI 1Y
W A8 R A8 S R AL

[ iy CCD i 4 1) AT B o SHE e 47 G 3 ey oz e
S M) BP0 S R A 0 W R D G R IR K /N B T
PR PR i 1 7 AR R I O A 2 B o e 2 A R
FEAE A

4 IR BEARE TR

FIF CCD T L3510 21 SR 55 0 P19 A< A
L7 L 157 SR 0 4 L 0 A
BEAO AR o 118 ) 5 5 e TR0 — 2 X
A TG KO By bR 08 i 45 315

—1

MQ.T) = e(DC A [exp(i“

K eQO HBA ISR C0 e — SR AT
W

L HAH
Fg3.7418 X 1072 W o em® ;C, R — 4w bt &,

L

b



54 ZELEEE

ZL4h CCD 1E £k il B2 I 1 ik 22 0 A 1283

7 1.4388 em « Ks M, D) B [ W/ (em® » pm) |,

H 5 B3 o e S R A G B S Y E AR AT LA
E L ANRAER E T B 1 R SR ESHUS T LUK
ST A 3 1) VORI B T Al — i M e ROk . R IR
i A FRAE DN BT B A S A e B D T Bk A
RE A 1Y o T 7E DU S R R R AN R Y . 7E DR Y
XF QA JE AR ZUA 5 00T 5 A8 1 K A R AR AL
JEAR /N S PRI X 0 S ) 5 SR A S AN R . fH
S XF T T Aok AR 03 X G B 2R 1R R A T B R Ak
B RGN R R Z AR AR K. E 2 fiRr
J2— A B RS IR BUE o o (93 B 3 43 A B AR X
AR v oA R I A R DA RS i SO 7 A
T H A P2 BeA ALY I A AT RE AR 9 5008 25 i
Bro A T MR AR 30 52 0 B 3 15 L S 3 A 20 52 b
YA 3 A8 BEA T RS

B2 i 1
Fig. 2 Temperature-field distribution
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Fig. 3 System of on-line correction of temperature field
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