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Research on Photon Counting Algorithm Based on
Solar Blind Ultraviolet Imaging Detector
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Abstract: To complete the quantitative analysis of the solar-blind ultraviolet corona signal, a time-domain
diffuse round-spot photon-counting algorithm is designed to analyze the image collected by the imaging
system. First, the principles of single-photon detection and photon counting are described; second, an
imaging detection system based on solar-blind ultraviolet ICMOS is designed. To meet the afterglow
response of the screen, the CMOS driver is optimized to make the frame rate up to 390 fps. Then, by
analyzing the traditional connected domain photon counting algorithm, a diffuse round spot photon counting
algorithm based on the time domain is proposed, and experiments show that the algorithm designed in this
study has higher accuracy than the traditional technical algorithm. Finally, through an experiment with an
ultraviolet lamp source, it is verified that the designed photon counting algorithm can be implemented in the
hardware of the imaging detection system, and the counting effect is good.

Key words: solar blind UV, photon counting, time domain

2. Electric Power Research Institute, SGCC, Fuzhou 350007, China; 3. China Electric Power Research Institute, Beijing 100192, China)

A AR R A FH DGR H A TSN o 170 vy s A P 2

T B SRS R PR R R, RIS
KBS SR BL, HRHIRKSES B BB 220~280 nm 441520, AL Ge R

)RR JZ 2% 220~280 nm 3 B S ARG HEAT IR,

DRI 20 B G AR XE RTA MM BR R T, %I BOURR
“HE” LI BM, 1@ 220~280 nm 4L
H B R0 b Tz B H AR AT R A, R

FSHER: 2020-04-14; {&iTHER: 2020-09-16.

FIRMBARA LLHMAR A P BN, HE R
RO BT I PR BOR A ORI ik . AZLAM AR
FHEE, £ 5 S0 s I 21w 1 i i 2L 22 i B
R, HHAZALAGE T AEAEBSORME, f

EEE N Wi (1988-) , 5, TN, Wid:, ETMHFOERIFHM0SEIRNAEGA . E-mail: yangfeng_nnvt@163.com.
HEWE: EERHEMARAR LB E R (GIS J5HB @ . B AR AR R, 521304200000) .

231



445 3
2022 4£ 3 H

AP ANES PP
Infrared Technology

Vol.44 No.3
Mar. 2022

BRI EE RS K, I HLRERS ARSI L F 2 e ™ A B L
BHo WA, EAKPERIMEINEOR A e, DR ™ i
o o B 2R A MR B 9 5 D A% 0 R R A AR A RE A X v
B Wb AT S A B9,

1 AFIHHIRE

fEHE RS = AR IR R, — R R &
T BTN B H B A EG OR S W = TR
RERE, RFERARRKHIRZ, P AR 2t B A
FE HE RS Rt T B . BEIIHE
ARG T ey, EB VTP, EEN
BT IEARER AR ZOR, IR Z it S HAE
TR H B S AME ST R T

Bl 1R TR E IR, Bk, JufETiEd
BT R A ARG, ARG AR 2RO
BSHABAE S HIK, BHEESRAZRESLH
PREERBEAT AL HE s BeJa s Ja i Y A O A P S
M T BT R . Horb, BOYH B RIME 5 058,
PR GEID [ (AR 2 A Xk LA BIEOR, R — Bt R
HABERE 53 EAT O R AT HL (5 . S L I
M2 B RS T iR I HEAT 0 M 0 b AT AR
SR P M 558 85 Do v e A A 10,

Light
—»

Optical | Photoelectric .| Signal Readout
focus "] conversion "| processing circuit

K1 37 000 R A B

Fig.1 Block diagram of single photon detection
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Fig.7 Three sets of experimental images of solar blind ultraviolet
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Table 1 Photon counting statistic table of two algorithm
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Connected domain Dispersion circular
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Table 2  Results of four groups of photon counting

experiments

Groupl  Group 2 Group 3
FPGA output result 0 24 141
Matlab simulation result 0 23 149
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