Vol.41 No.3
Jun. 2019

AL H3M
2019 4E 6 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi:10. 11887/j. en. 201903017 http ://journal. nudt. edu. cn

EEE R KA A B E I INE RS
g ox',2 #.ng,F @

(1. PEARMALE 96941 3RA, b 102208; 2. BAH XS ®XAF 2R, #d KkiV 410073,
3. PEMARATNG P AR IAELLEE, bF 100194 )

B E O E AL TG SR I VE IS 55 i, ¢ A H AR 52 i BR R AT, 168 BR 6T HLBE A 35
L5 PR P A A — P AR SR B0 T o SR g T 5, 2 ) R T 58— 31 551 % 4244 ( Compute Unified Device
Architecture, CUDA) ({2535 KIS 5SS AL BIUIGE T7 58 , I BEAT B2 RS0, At 2R AR AR A% B3 S 077
FES M RT 5 SERM 2538, SE8e 8 AR, 51 A CUDA Jnsififb o , 8K 54T CUDA i i B[R] F6 A2
5 ~20 i, BEWS I L FIARER B SEIS #E 2R, FOLLAMT: 51 3k FARSE BRER RV HE S %

KR LS T KR IC L 5 — 13 B A AR 5 in e SR

FE S FE S TP391.4 XHEAARERD A XEHS:1001 -2486(2019)03 - 106 - 06

Real-time image processing acceleration strategy in
foggy weather condition
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Abstract; In order to simulate forward looking infrared seeker’s matching guidance process, an acceleration strategy aiming at the contrast-
limit adaptive histogram equalization and the normalization cross correlation algorithms was researched to realize real-time target tracking judgment.
The real-time processing acceleration strategy of foggy images based on CUDA ( compute unified device architecture) was proposed. The final real-
time graph preprocessing acceleration schema implements two main design parameters’ optimization, including blocksize and blockgrid.
Experimations show that using CUDA acceleration schema, the work efficiency is 5 ~ 20 times faster than the original algorithm. The proposed

acceleration schema can satisfy the real-time target tracking judgment and can provide references to researchers devoted to the related work.
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Fig.1 Real-time foggy image processing flowchart
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Tab.1 Main design parameters pairing table
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Tab.2  Performance indicators of NCC algorithm with GPU acceleration

RGN ESRL RER CODAE
S A 1
9% gx T S/ms %B/ms
64 x64 532 x32 8§x8 4x4 114.82 5.57 20.61

64 x64 532x32 16 x16 2x2 114.82 6.95 16.52
64 x64 532x32  32x32 1x1 114.82 16.08 7.14
64 x64 532x32  13x13 3x3 114.82 83.81 1.37

128 x 128 564 x64 8x8 8x8 517.30 55.42 9.33
128 x 128 564 x64 16 x16 4 x4 517.30 70.93 7.29
128 x 128 564 x64 32x32 2x2 517.30 88.52 5.84
128 x 128 564 x64 13 x13 5x5 517.30 278.56 1.86

%3 NCCH3k OpenMP 4% CPU filik J5 PERESE 5
Tab.3  Performance indicators of NCC algorithm with

multicore CPU OpenMP acceleration

EIE RN KA OpenMP
(ERTEISERIE) /  INEEY 28 CPU Nt
BER SEP/ms AT/ ms

64 x64 532 x32 114.82 84.43 1.36

128 x 128 5 64 x 64 517.30 404.14 1.28

Fz 4 CLAHE &% GPU hniE /5 EREIEHR
Tab.4 Performance indicators of CLAHE with

GPU acceleration
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Tab.5 Performance indicators of CLAHE with

multicore CPU OpenMP acceleration
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