38F H2M
20214F 2 A

(LIRS I I N
MICROELECTRONICS & COMPUTER

Vol. 38 No. 2
February 2021

S| AMEIC: M0 XML, BRAR. 361 HLS A9 S8 AHHLIR A DAL IE RS LT . S 722 5115, 2021, 38(2) : 56-61.
[TIAN Z H, LIU Z, CHEN D. Design of detection and correction of dead pixels of the ammunition camera based on HLLS[ J ].

Microelectronics &.Computer,2021,38(2) :56-61. ]

E T HLS Y8 FHAVIR S &R ERERIZ T
B #LIHE

(Bt 720 2 By 28 Fe B 280 A AR 230031)

W OE. vAOBRREGRERBEET UK TR T P A W R RSN T IR R Ay AR B e A A, 4R
T — Bt FAST 1 A 3R B A IAR E 4ok, H A B EANZ AL s S B R ES 7 EREHF
EAMEERE B) ALRREE ARG LR A RA LA RNE N, AR ER R FE R G E &+
f B An il SR AE. FUA Vivado HLS & Bk 45 & T B, SEFLF AR AR I B 3% 09 AT R A & 3T, 18 R 3 4 o i
FF I8 B Ak s F 45 A A RN 3R m AR AR IE TP AZ B M 2| PL 3 523, 52 LB SUM LT 5 o 52 B AR I

KR BH A A FAST &% HLS

hE4HS%KE. TP391 XERFRIRAS . A XEHE. 1000—7180(2021)02—0056—06

Design of detection and correction of dead pixels of the
ammunition camera based on HLS

TIAN Zong-hao, LLIU Zhen, CHEN Dong

(Army Academy of Artillery and Air Defense, Hefei 230031, Anhui, China)

Abstract: In order to reduce the bad points during the production, storage and operation of the image sensor, this
paper analyzes the causes and inherent characteristics of the dead pixels, and proposes an improved FAST corner
point detection for dead pixels correction. The algorithm can improve the accuracy of dead pixels detection by
reducing the detection radius and setting dynamic judgment threshold. which can reduce the number of corner point
misdetection, and improve the adaptability to continuous dead pixels and edge dead pixels. It can retain the corner
point and edge features of the image while correcting the dead pixels. Vivado HLS tool is used to realize the parallel
pipeline design of the algorithm, and achieve the optimal resource consumption and timing. The IP core of the dead
pixels detection and correction is transplanted to the PL terminal to realize the real-time correction of the dead pixels
of the missile camera.
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//win column left shift
for(int r= 0;r<KERNEL_SIZE;r++) {
for(int c=0;c<KERNEL_SIZE-1;c++) {
win.val[r][c]=win.val[r][c+1];

}

//buf row up shift

win.val[@][KERNEL_SIZE-1] = 1_buf.val[@][]j];

for(int buf_row=1; buf_row<(KERNEL_SIZE-1); buf_row++)

1_buf.val[buf_row-1][j] = 1_buf.val[buf_row][j];
win.val[buf_row] [KERNEL_SIZE-1] = 1_buf.val[buf_row][j];

src.data_stream[@] >> srcV;
win.val[KERNEL_SIZE-1][KERNEL_SIZE-1]=srcV;
1_buf.val[KERNEL_SIZE-2][j]=srcV;
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Utilization Estimates

= Summary
Name BRAM_18K | DSP48E FF LUT

DSP - - -
Expression - - 0 1
FIFO 6 - 163 593
Instance 12 & 2566 | 3926
Memory
Multiplexer
Register - - - -
Total 18 0 2729 | 4520
Available 280 220 | 106400 | 53200
Utilization (%) 6 0 2 8

B 10 HRAEMAKE IPZREEEELERE
A 10 23 A el DU L R SR I A TE A
KL AT FIAT G A7 A A B S B 47 K 4R ik
T R AR ) B 5 IR FB AR,

4 BHTEEERIRER

ARG ] Sony IMX122 1% B s i 17 BIGCR
£, SR INRT 440 X 1 080 1 fa %, i A B4l
J 27 MHz(148. 5 MHz) i}, A& R 2§45 & 30 fps.
ks A2 g2 o A 2T £ /N R Ak RN T A B S s
KR A Xilink 7€ 28 nm il & T 2 %Atk LA =1
Zyng-7000 Z %1 i) FPGA. i i3 & M 193z ] FPGA
1] g FE 2 T CLBL AT 42 1/O HoT AR 46 %
T8 35 3 5 R EIGOR A B Ak B S Ao P 5K

it Xilinx Vivado JF & T H#EFT {4 F 5 5
IR SRR IE TP A I B R (- 5 25, 5K
IREMGCRAE (sl B i e IR SR ARE S B
A (RN B G5 D Be . LD RBES AN &l 11 o .

Horbr, 2r @ 7 HE S IR SR AR I TP 4%, 4 T3

11 EHFEREaE
A~ ISP 52 1) S5 i o » VR A IR AR A 285 Video
In to AXI4-Stream FE G465 Jp B inids =X, B
AR R AE TP A% 58 iR SR IE A TR I 1 B4R
Htfa o B AR (LK Bayer 2l fe 4o RGB #%50,
Ffk HDMI i o HoAG R (25 R an &l 12 fro

() #H4 RFARIE

(b) 8 % 57 SR E
B 12 FRENRESR
K12 ok A SCR R W R IE R e T
P LG URANE 2 N A AR A5 5 181X o &
s G AR IR SR 5 R IR G 0 b I
HAE—E R LA T RIS AR5 B i Y
K.

5 #HRIF

SCEEATAT T UG AL SRER IR 5 7= A B A S I %
W B A SR AT B2 ARG 5 FAST Skt
SERGIN B e R b R AT B i 5 E R T YR B B
A0 U [ AT o) 2% 42 » 235 SR 3 B ekt B VR AR A IE
W RIBHR AT B P B T R B AR S RRAE IR A
I B4 RGBSR AS: B0 X 55 /0, I ELG 22 3R 5 A
BRI O M. R HLS T & T 578 80F 5 1
TR AT A AR O 3 1 R0 S BRI B89 T A T
WKL EIT. RIGTE ZYNQ E & b el B4 R4 .
PR VR SRS IR 1E R 8 /R TR L B A T
BAE PL ¥, 74> K35 FPGA W3R4T 03, i 2
SR ANHLRET ZE /NIRRT TR

S 30k

[1] QIAN L Z. Research on key technology of TV termi-
nal guided artillery Weapon system[ D]. Hefei; Uni-
versity of Science and Technology of China, 2006.

[2] XILINX. Xilinx Vivado design suite[ EB/OL]. (2017



5 2 1]

[ 523, 4 3T HLS s AR LR S5 R I G (A e i 61

—12—20). https://www. xilinx. com/support/docu-
mentation/sw_manuals/xilinx2017 _4/ug940-vivado-tu-
torial-embedded-design. pdf.

[3] DIERICKX B, MEYNANTS G. Missing pixel correc-
tion algorithm for image sensors| C]//Proceedings of
SPIE 3410, Advanced Focal Plane Arrays and Elec-
tronic Cameras II. Zurich, Switzerland: SPIE, 1998.
200-203. DOI: 10. 1117/12. 324015.

[4] QIANF, JIAJ ], ZHANG L, et al. Defective pixel
correction of spot-detecting camera in satellite-to-
ground laser communication ATP system[]]. Chinese
Journal of Lasers, 2014, 41(5): 133-139. DOI:; 10.
3788/CJL201441. 0505007,

[5] CAOJ, YUANY, SUL]J, et al. Adaptive bad pixel
correction method for interference-modulated images
based on weighted least squares support vector ma-
chines (WLS-SVM)[]]. Applied Spectroscopy, 2019,
73(4): 454-463. DOI.; 10.1177/0003702819830776.

[6] LIJSJ, RANDHAWA S. Adaptive order-statistics
multi-shell filtering for bad pixel correction within
CFA demosaicking [ C ]//Proceedings of 2009 IEEE
Region 10 Conference. Singapore: IEEE, 2009. 1-6.
DOI: 10. 1109/ TENCON. 2009. 5395817.

[7] HUYS, HUY L, YANM, et al. Detection and cor-
rection of dead pixels in an image[ ] ]. Journal of
Shanghai University (Natural Science), 2018, 24(5) .
755-762. DOI: 10. 12066/j. issn. 1007-2861. 1853.

[8] ZHU SC, ZHOU D L. Review on image corner detec-
tion[J]. Computer Systems &. Applications, 2020, 29
(1): 22-28. DOI: 10. 15888/j. cnki. csa. 007237.

[9] TRAJKOVIC M, HEDLEY M. Fast corner detection
[J]. Image and Vision Computing, 1988, 16(2): 75-
87. DOI: 10. 1016/S0262-8856(97)00056-5.

[10] HUANG J J, ZHOU G Q, ZHOU X, et al. A new
FPGA architecture of FAST and BRIEF algorithm for
on-board corner detection and matching[ ]J]. Sensors,

2018, 18(4): 1014. DOI. 10. 3390/s18041014.

EE BT -
=iE . 19910, A BF 5T O 18] Sk % A #/5 BE
L.

q BGETES B, 19815) . Wi+, B2 5 m e R
B AL /4 A SCHLAE3E. E-mail: 1109180769@qqg. com.
B # 55,1983~ 14, @I WF5E 5 1 M RE R 25
ARG,

(L34 55 )

EEEAN:

BEZE 5,094, LU A. T o AR SR
2544, E-mail;: 1214155913@qq. com.

BEE 5,962 B R S0 B 5 ok
MLRGEZE i ARG L.

8 B OH,AQ981),.mA TR sk mAimAXRLS
S5 VIR I TO Lk S A



