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Detection of Crosshatch-angles for Cylinder Bore Based on Hough Transform and
Zeroing Method

LIU Li, MU Ping-an, ZHANG Ren-jie
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to study the detection method of crosshatch-angle to detect the internal crosshatch-angle ef-
ficiently and accurately and discard defective products, as the internal crosshatch-angle of engine cylinder bore directly
affects the performance of the engine. Neighborhood operation and adaptive median filtering were adopted to enhance the
crosshatch image, so as to achieve the dual effects of removing noise and preserving details. Then, the edge segmentation
of the image was carried out to obtain the well-defined edge image and then the image was binarized to reduce Hough
change time. Finally, a line extraction algorithm based on Hough transform and zeroing method was proposed, and the
crosshatch-angle was calculated according to the extracted line features. The experimental results showed that, based on
the angle detected by the proposed algorithm, the average detection error was reduced to 0.43%, compared with the tradi-
tional method and overseas universal instruments. Featured by small angle error, high accuracy and less time consump-
tion, the proposed algorithm can replace expensive imported instruments, and it has better application value in the field of
line detection and packaging barcode.
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Fig.1 Crosshatch-angle
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Tab.1 Time comparison of Hough transform
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Tab.2 Experimental data of the proposed algorithm

P, P, 29 F5 P P 0 P
4 u 1 [120,145] [698,251] -79  -110
L L 0 2 [135,190] [636,283] -79  —148
Hough , 3 [119,86] [624,186] -79 —64
10 4 [120,30] [688,125] -78 -2
5 [86,233] [628,339] -79 =201
o = 2|9,- _‘91| (4) 6 [91,216] [654,492] —44 112
L xL; 7 [145,480] [612,14] 45 423
B lz”:ak 5) 8 [41,283] [661,415] -78 268
ns 9 [202,15] [656,497] —46 153
10 [201,482] [672,12] 45 473
Hough
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Fig.9 Detection of crosshatch-angles

4
Hough
2
Hough
Hough
Huough
1%

Sk

(11 2%, sk, BOOE. KEHLTEE SORIE B2
PAFHT[I]. BRHLS ECAT, 2018(14): 160—161.
LI Jun, ZHANG Jing-jing, QUAN Wen-hui. Analysis
of the Causes of the Fracture of the Engine Cylinder
Liner[J]. Internal Combustion Engine & Parts, 2018

(2]

(14): 160—161.

KRR, RN 5 PS5 5 AT [I]. 3%
SR, 2016(7): 201—204.

SONG Tian-xiang. The Quality Control of Engine Cy-
linder Hole Platform[J]. Automobile Applied Technol-
ogy, 2016(7): 201—204.

WS e S HLELFLHT B 9 S0 i I (7). 9K T
SRR 2002(12): 41—42.

YE Zong-mao. Measurement of Honing Mesh Angle of
Engine Cylinder Bore[J]. Automobile Technology &
Material, 2002(12): 41—42.

FRE, FRE, FRE, & TGS TEL
R RG] HAHLRS A S THOR,
2004(8): 54—55.

SHANG Jun-min, LEI Liang-yu, ZHOU Xiao-jun,et al.
The On-line Bearing Inspection System Based on Ma-
chine Vision[J]. Modular Machine Tool & Automatic
Manufacturing Technique, 2004(6): 54—55.

KM, WA, TR, 5 —FE TG
[ RE I 6 7 vk ], TR 515, 2008(3): 10—13.
ZHANG Yun-hui, TAN Qing-chang, WANG Shu-shan,
et al. A Method of Measuring Roundness Based on
Digital Image Process[J]. Engineering & Test, 2008(3):
10—13.

B RO . 300 25 A W00 B0 12 0 ¥ 40 2% A R vl 14 g AJF
Y[I]. A3 T A, 2013, 34(3): 104—108.

HU Da-hui. Application Research of Edge Detection



408 H£3W

XSS 5T Hough 22 #2012 A0 £ P T 90 5 Ff A 1) - 185 -

[10]

[11]

[12]

Algorithm in Defected Barcode Recognition[J]. Pack-
aging Engineering, 2013, 34(3): 104—108.

BRADLEY C, WONG Y S. Surface Texture Indicators
of Tool Wear-A Machine Vision Approach[J]. Interna-
tional Journal of Advanced Manufacturing Technology,
2001, 17(6): 435—443.

LAHAJNAR F, BERNARD R, PERNUS F, et al. Ma-
chine Vision System for Inspecting Electric Plates[J].
Computers in Industry, 2002, 47(1): 113—122.
SHAFEEK H I, GADELMAWLAE S, SHAFY A A, et
al. Assessment of Welding Defects for Gas Pipeline
Radiographs Using Computer Vision[J]. NDT and E
International, 2003, 37(4): 291—299.

KERR D, PENGILLEY J, GARWOOD R. Assessment
and Visualisation of Machine Tool Wear Using Com-
puter Vision[J]. The International Journal of Advanced
Manufacturing Technology, 2006, 28(7/8): 781—791.
DHANASEKAR B, RAMAMOORTHY B. Restoration
of Blurred Images for Surface Roughness Evaluation
Using Machine Vision[J].
2009, 43(1): 268—276.

B 8. RS BB I e 5 ) B3 RS 58 AT 52 (D).
b5t JEATHRHL R 22, 2010.

YANG Jian. Research on the Accuracy Theory and

Tribology International,

Expriment of Large-scale Vision Measurement[D].
Beijing: Beijing University of Posts And Telecommu-
nications, 2010.

GRABON W, PAWLUS P, WOS S, et al. Effects of

[14]

[15]

[16]

Honed Cylinder Liner Surface Texture on Tribological
Properties of Piston Ring-liner Assembly in Short Time
Tests[J]. Tribology International, 2016, 113: 137—148.
GRABON W, KOSZELA W, PAWLUS P, et al. Improv-
ing Tribological Behaviour of Piston Ring—cylinder Liner
Frictional Pair by Liner Surface Texturing[J]. Tribology
International, 2013, 61: 102—108.

KIATT, EHR, b, ffEstnmE JB/T 5082.7—
2011( § ABILTHL Y- 75 HT 100 S0 A WL B A
Jrik) O] RARBLSECHE, 2013(7): 38—39.

LIU Jiu-wan, WANG Ming-quan, ZHANG lJia-zhong.
Interpretation of the New Standard JB/T 5082.7—2011
(the Platform Honing Honing Technology for Cylinder
Sleeve of Internal Combustion CEngine Specifications
and Test Methods)[J]. Internal Combustion Engine &
Parts, 2013(7): 38—39.

e BUFEBAL B SC B EOR B[], A
B, 2018(1): 44—47.

LI Yan. Research on the Key Technologies of Digital
Image Processing[J]. China Digital Cable TV, 2018(1):
44—47

XFete, SRS, ZBAEWE. TSN Hough B
ST TSI R[], 25 T, 2017, 38(15):
14—20.

LIU Qiao-nan, ZHANG Ren-jie, LI Qian-qian. Detec-
tion of Crosshatch-angles of Cylinder Liner Based on
Improved Hough Transform[J]. Packaging Engineer-
ing, 2017, 38(15): 14—20.



