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Design and application of visible-near infrared band spectral

radiation acquisition system
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Abstract: Aiming at the application requirements of spectral observers for test site calibration of
satellite remote sensors, we designed a spectral radiation acquisition circuit system with visible
near-infrared (0.4 pym~1.0 pum) .and conducted the analysis on the application and data combining
with the spectral radiation acquisition module. We mainly introduced the selection and driving
requirements of the linear array detectors , the design based on STM32 microcontroller unit
(MCU) was completed. According to the radiation observation requirements, we processed the
analog output signal of the linear sensor by instrumentation amplifier in the signal processing
section,and used the A/D converter in STM32 for collection. By analyzing the results of digital
signal output,the data collection of the radiation measurement system has achieved the accuracy
of 1LSB (less than 0. 8 mV). Furthermore, we applied the detector circuits system to the
spectral radiation acquisition module, and carried out the outdoor application and data analysis .

Results show that the deviation of the comparison result of spectral irradiance is less than 5%

The comparison results of the spectral irradiance prove that the whole system can be dlreclly
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applied to the product and meet the reliability acquisition of field radiation measurement.

Key words: linear array sensor; STM32 MCU ;signal processing;field radiation measurement
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Fig. 1 Circuit design of radiation measurement system
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Table 1 Performance indicators of linear array sensor
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Fig. 2 Driving clocks of linear array sensor
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Fig. 3 PWM waveforms of STM32 advanced timer
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Fig. 4 Driving clocks and output signal of linear array sensor
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A/D trigger and output signal
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Fig. 7 Structure of splitting detection

4 EHRERFZWNESWENA
4.1 BRENNE5HEEES

B AR OR B RGBT 8 WU S 34T TR
B3 A AL B, W 8 B s . I S AR T g
G ZRAE TR A WP T R oK e B . MLk
PRI 25 28 3o LA 1 ri Ak S RT 4 1 B A B R
G, @ s CAN JE {5 &% 8] L HLEE T 4
Mribh 7,

ARt

VR

NMOS

B8 SRENE
Fig. 8 Experimental model

P9 S b AL Wi 380 1 R0 4 >R £ 114 i 1T D

e NP Rl DU S it 8 O a2 D X 48R 18

A8 B TR R BN AR 5 X5 A B i B A



W2 2019,40(4)

J 2B L S AT LI 2T A B O e AR AR AR GE Y BT 5 T « 561 -

o AEEE DX 1 IO i R B8 R 2R 1O
T 6 G b 15 R S8 1Y L T T R

0 100 200 300 400 500 600
% 7t/nm

B9 byl iR ey K T E
Fig. 9 Output waveform of upper computer reception
BT I oK 4 AR g e A oAk BE AR STM32
WER 12 29 ADC SE R EMSH RN 3.3
V. B RGAESE el B A R I 5T AT AR
A B OCZ 18] (4 HL s i 22 AR 18] 10 Fr 7 il & &R
Gy ARz R 1 LSB.Z42N 0.8 mV,

0.0008

0.0006

&
50.0004F
Lz

0.0002F

0 ;
0 100 200 300 400 500 600
{%56/nm

B 10 HUBREWEBHLRE

Fig. 10 Quantization error acquired by detector
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Fig. 11 Total illuminance comparison of solar spectrum
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