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Research on optimized edge detection algorithm based on high and low cap transform
ZHANG Jinfeng, LIU Xin
(School of Printing, Packaging Engineering and Digital Media Technology,
Xi’an University of Technology, Xi’an 710048, China)
Abstract: In the quality detection of printed images, a common technical means is used to extract
the edge feature information of the printed image. In the algorithm detection, the edge of the im-
age is easier to detect, with the feature of the image judged by the edge information of the image,
which is more likely to attract attention. By increasing the detection template of the classical
Sobel operator, the four templates are convolved to obtain the edge detection map, with the mor-
phological high and low hat transform algorithm added to increase the detail and contrast of the
detected image edges. The improved Sobel operator is optimized for the detection of image edges,
facilitating the analysis of the edge information on the printed image.
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Fig. 2 Operator direction
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Fig. 4 Traditional algorithm, improved algorithm and Matlab's own algorithm experimental effect diagram
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Fig. 3 Experimental image
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Fig.5 Lena image edge detection partial map
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Fig. 6 Morphological high and low cap transformation diagram

(d4) = ICIE gk Sobel £l

SE K

(1] IEhE. T /\J5 11 Sobel 57+ i
[D]. A KM L iliE K%, 2014.
ZHENG Yingjuan. A study on algorithm of edge detec-

G K I 5 3 5

tion based on the eight directions Sobel operator [ D].
Shijiazhuang : Hebei Normal University, 2014.

(2] BRiddE, xI0T, E R BE T BUG HEB R & b i AS v A8 4
A G AR ORI [T ], VL3 TR 2= 2= ¢, 2018, 34
(1).116-121.

CHEN Kaixuan. LIU Xin, WANG Dong. An algo-
rithm for optimized edge detection based on image mask

and hit-miss transform [J]. Journal of Xi’an University



g R 4 < S T R R 45 ) 410 A 320 G A6 T B8 R AT 5

377

(3]

(4]

[6]

of Technology, 2018, 34(1): 116-121.

PRS0 J 7 WA, T i (IR R A 8 1 JRT 4 3% AR 43
F7 k)], WL TR, 2018, 27(8): 60-65.

YANG Zhenyu, PAN Jianping, CHEN Meng. An iter-
ative image segmentation method based on high and low
cap transformation[ J]. Engineering of Surveying and
Mapping, 2018, 27(8): 60-65.

VINCENT O R, FOLORUNSO O. A descriptive algo-
rithm for Sobel image edge detection [ C]//Proceedings
of informing Science &IT Education Conference, 2009 .
97-106.

HEATH M, SARKAR S, SANOCKI T, et al. Com-
parison of edge detectors: a methodology and initial
study [J] . Computer Vision and Image Understanding,
1998,69(1) :38-54.

W BR e | B2 R O SR AL B TR S s R T
JrE BT S LT ] A A shfe. 2014, 36(17):
82-84.

PAN Yuelong, GU Ji’nan, ZHENG Libin, et al. Re-

7]

[8]

(9]

search and improvement on the algorithms of image edge
detection based on gradient operators[J]. Manufactur-
ing Automation, 2014, 36(17): 82-84.
FIREER A T L A T A R 25 43 RUA BR AR AR i
AHEE A R AR RS =R E IR ] R
A, 2014, 40(10):3179-3185.
WANG Yonggiang, MA Lun, LU Fangcheng, et al.
Calculation of 3D temperature field of oil immersed
transformer by the combination of the finite element and
finite volume method [J]. High Voltage Engineering,
2014, 40(10) . 3179-3185.
E U, BUR 52, CV-MATH, %, 33 AL 58 5 Hl A%k
REMI b5 bt 23 i K R 2 th R4t . 2017,93-98.
ik A R B R PG B R i W SR [D. 74 e 7Y 4 3
TR, 2019.
ZHANG Jinfeng. Research on printed image detection
technology [D]. Xi’an: Xi’an University of Technolo-
gy. 2019.

g

)

(B35 342 1O

[10]

[11]

[12]

WO, @A, . ST s PSO B4R B b A X
o 5 Bt A AR )] R TR S
S, 2017, 37(1): 263-272.

WU Tianyan, ZHAN Jianjun, YAN Wei. Study on
configuration of space and optimization for the indem-
nificatory community public service facility based on
modified PSO [J]. Systems Engineering-Theory &.
Practice, 2017, 37(1). 263-272.

IMUT, FHRR, T3 AT SLP Mgtk TR E kM
PR AT AT TR RS L], PO B TR AR
2016, 32(4) . 488-493.

SUN Xin, JI Xiaomin, WANG Yi. Research on prod-
uct layout optimization method based on SLP and im-
proved particle swarm optimization algorithm[J]. Jour-
nal of Xi’an University of Technology, 2016, 32(4) .
488-493.

Br, BEA. SRS TR A AR = A R AL
Bt e H LT, i TR . 2010, 39(1): 34-37.

LI Yun, GONG Changgi. Application of improved ge-

netic algorithms in the optimization design of yacht cab-

[13]

[14]

[15]

in’s layout[]J]. Ship & Ocean Engineering, 2010, 39
(1) . 34-37.

Pl 23 )R AR R A s Ak b g BT .
PREES . 2018, 17(10) :10-15.

ZHONG Ting. Application of space syntax in space
Chengdu space [ ] .
Chongqing Architecture, 2018, 17(10): 10-15.
PRELER, BRSZ, BRIBI. A RE B A3 18] PR 5 4 AiE X 25 (]
MBS RFOEZE LT, JEll . 2017, 24(9) : 42-43.
ZHONG Ruichen, SHAO Wen, ZHANG Yuan.

optimization of Shaocheng

Re-
search on space utilization of university courtyard based
on space environment characteristics[ J]. Create Liv-
ing, 2017, 24(9) . 42-43.
FiB e, R 2R, . AR A = B B A R L
e it Jrak wh s 1] W & M, 2018, 54 (3):
139-146.
WANG Yunlong, WANG Chen, JI Zhuoshang. et al.
A study on intelligent layout design of ship cabin[]J].
Shipbuilding of China, 2013, 54(3): 139-146.
(T4t M

)



