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Optimization of Harris corner detection algorithm for line array

infrared image of terminal sensitive projectile
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Abstract: An improved Harris corner detection algorithm was proposed to solve the problem that the
number of detection corners was too few and the accuracy was low when detecting infrared images.
Firstly, the Canny operator was used to detect the target edge to determine the target region, and then the
cubic B —spline gradient operator was used to filter the target area to obtain the M matrix. Then the
convolution of the cubic B-—spline function and the Gaussian window function was used to replace the
original Gaussian window function for data filtering, and extract the corner points of the target area.
Finally, the adaptive threshold was used for non-maximum suppression to remove false corners. The
experimental results show that compared with the Harris algorithm, the proposed algorithm not only
increases the number of corners points extracted, but also reduces the running time of the algorithm by 3/4.
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Tab.1 Contrast analysis of denoising algorithms

Filter PSNR/dB Time/s
Average filter 2.6750 0.009
Median filter 26.0196 0.009
Wiener filter 30.705 4 0.004:

Wavelet denoising 31.665 6 0.019
Gauss filter 19.997 2 0.006
Morphology filter 29.719 6 0.010
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Tab.2 Comparative analysis of image enhancement

algorithms
Algorithms PSNR/dB Time/s
Histogram equalization 24.9109 0.008
Reference [6] 33.376 2 0.012
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Fig.1 Contrast diagrams of three functions
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Fig.2 Experimental results of 32x32 pixel images

S$226004-5



BREED & ks

% S2

www.irla.cn

% 48 %

BT, ERRFFE T R AN 275 SCHR (14109 1/2,5C
HHRLTR ST B 28 Bt Harris S50 25%,
RINNBGEERBRKNERITEE
Tab.3 Comparison of corner detection results of

32x32 pixel pictures

. Corner  Total Main
Algorithm . .
points  time/s  Canny time/s Harris time/s
Harris algorithm 10 0.482 - 0.227
Reference [12] 9 0.431 - 0.201
Reference [13] 12 0.209 - 0.169
Reference [14] 13 0.214 - 0.153
Proposed algorithm
. 18 0.106 0.028 0.060
without pretreatment
Proposed algorithm 14 0.121 0.032 0.057
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Fig.3 Experimental results of 64x64 pixel images
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Tab.4 Comparison of corner detection results of

64x64 pixel pictures

. Corner  Total Main
Algorithm . .
points  time/s Canny time/s Harris time/s
Harris algorithm 15 0.488 - 0.243
Reference [12] 29 0.453 - 0.221
Reference [13] 25 0.225 - 0.187
Reference [14] 53 0.231 - 0.171
Proposed algorithm
. 61 0.113 0.036 0.068
without pretreatment
Proposed algorithm 46 0.133 0.039 0.064
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