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Research of the dynamic radiation scanning thermometer based
on colorimetric measurement principle
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Abstract: The hardware and software design of the dynamic radiation scanning thermometer was
presented in this paper. The hardware part contained optical part and circuit part. The optical part was
composed of optical scanning mirror, laser, lens and aperture stop. And the circuit included pre-amplifier
circuit and data processing circuit. In the circuit part, the pre-amplifier circuit was composed of pre-
amplifier AD820, inverting amplifier OP07 and relay components, while the data processing circuit was
composed of STC12C5A16S2 microcontroller, MAX232 and 12864k12 LCD display. Besides, matrix
keyboard was used which can set emissivity, scanning frequency and reset. AC/DC module was used as
the power module. The thermometer was designed with high accuracy, fast response, easy testing and
carrying and many other advantages. It can also be used in some serious conditions, such as high-risk,
high-radiation, high corrosion. Thus, the market application prospect is very broad.

Key words: infrared temperature; dynamic scanning; MCU(STC12C5A60S2); colorimetric

5 B HA.2013-09-05; {&iTHEH.2013-10-03
TEE R . T Ak (1988-), &, Wi, =2 P\ = 21 414 53 ¥ A COD Il £ J7 T (W F 5% . Email: yuweixiong881224@126.com



mailto:Email:yuweixiong881224@126.com

% 5

FoAME . L Tk & nliB R 36 3 A 58 41 42 5 0 IR SURF 4 1391

0 5] &

2T A1 S5 I 8 DIC a5 A ] 12 8 8 0 i 5
VERTCIE S Z FOBR , HORE BE i R PR AR R 4
1 DIE A5 i S B 00 2 R e AR B ) B 2040
I AT B SR 5 rb T A W (AR 23 1w 0 A £ AM A
S B DB R HEAT I A L B B ZL AR B T A
AN 4598 3 , 76w SRS L A Tl A e R S s
ZLAMRG I e R AR A VA | S R S B
B Bk TRl ZEAMS I B R RE B8 1R A 15
R AN IBURE (A iR AR A 175 20 DR S Nt 7 2k M 300 A
LWl e,

e B8 (0 21 A1 55 D00t ASC LB 0 — i R AT I
G125 i J#) B0 AR 85 582 W ) e 22 i b sl g Bz, T A0F 5 114
— i T L 0 1 50 2 A A A A O S
R 3 B0 R T £

1 RGBSR AL

1.1 tkaEiliREE

— N R A T (K) A SR A B3 3 T AR D
A B I B A D K TR0 B PN ) 3 A2 ks () & S 1)
S )R (AR GG 4 S B )MA(T) T R FAIC R

M,(T)=C.A*[exp(C,/AT)-1]* (1)
2RI R AR S B v, o A R T
IR, EzsdoE c=3x108 m/s; % v E 5K h=
6.256x10*W/s?; i1 H-2% = 5 %k k=1.381x102W-s/K;
o — 4 B H B C.=27whc?=3.742x10° W - m 2 - pm*; 2f
TR R B Co=he/k=1.439%10% pm - K.,

Bl (o3 B A P FR (0, 28 IR B T iR AE
IS XN, RS RE R BE K AR e h 2 5 iR
S To 0y AR S AE 43 A i Ze A R, 0 T, 558 iz 4
Ry LR AR L IR R S
N [0 S 2 0o s o s A B S B8 R 00 D, G HRLIRE
I3 RN N -

L=M, Ky, =M, K, )
AP .M ERAEFHE, fgERar AT 53 .
M, =e(A, Teh e 3)
-5 =C,/A, T
M/\Z:E()‘Z,T)Cl)\z e (4)

HT L AT A

-5

L e(M, Ky | ()\71) .e(ll)\z—ll/\i)cle 5)
|2 S(AZ’T)KZ AZ

K KUK, P R RBZ s e(A,T) IR
SRRE GRS FAT SRR B eA=en,, HEHT
AT LIRS BT RH FLSTIRE, AN TR B R R
ARZR Tt EL 78 B R s v, B T R R
FAWG A BEEATIN 6L, (A5 76 A4S I B iy e A h 2L
A A A B 52 PR 2 L, AT AR T 45 22 3R B 1Y
S 07 L2 H BR R 58 4 70 LI I 6 2 R
NGRS BT I B 2 Ak

1.2 B FE g T A

AR T AEHER QN1 FrR .

Optical

lens 1

: STC12C35A Communication
Two-color Sampling L™ 1652 with upper
detector holder MCU computer

v U

. Reverse
Preamplifier |:'> amplifier

P 1 3l 2 R S A I LA T A AE [

Fig.1 Diagram of dynamic radiation scanning thermometer
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Fig.2 Optical system of dynamic radiation scanning thermometer
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Fig.3 Flow diagram of dynamic radiation scanning thermometer
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Fig.4 Flow diagram of data acquisition of dynamic radiation

scanning thermometer
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Fig.5 Flow diagram of true temperature conversion of dynamic

radiation scanning thermometer
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Tab.1 Receiving data of dynamic radiation

scanning thermometer

Channel 1/mV Channel 2/mV Channel 3/mV Channel 4/mV

700 C 31 416 12 221

800 C 66 751 25 355

900 C 220 2285 103 1139
1000 T 435 4213 196 2 069
1100 T 763 5000 306 3142
1200 T 1219 5000 464 4420
1300 T 1920 5000 791 5000
1400 T 2845 5000 1143 5000
1500 C 4077 5000 1630 5000
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Tab.2 Fitting data of dynamic radiation scanning

thermometer
Channel 1 Channel 2 Channel 3 Channel 4

700 C - 416 - 221

800 C - 751 - 355

900 C - 2285 - 1139
1000 C - 4213 - 2069
1100 C 763 - 306 -
1200 C 1219 - 464 -
1300 C 1920 - 791 -
1400 C 2 845 - 1143 -
1500 C 4077 - 1630 -
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Fig.7 Calibration curve of channel 2
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Tab.3 Experimental data and standard data

comparison table

temls:gtlj?/e e temp;;lizre e Absolute error  Relative error

615.650 614.000 1.65 0.26%
727.630 728.000 0.37 0.03%
853.890 854.000 0.01 0%

979.460 978.000 1.46 0.14%
1102.43 1102.00 0.43 0.04%
1229.24 1231.00 0.76 0.06%
1357.46 1359.00 1.54 0.11%
1479.45 1477.00 2.45 0.16%
1598.77 1597.00 1.77 0.11%
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