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Fig.1 Original drawing and enhanced rendering
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Fig.2 Threshold segmentation comparison chart
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Fig.3 Minimum circumscribed rectangle

of connected domain
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Fig.4 Schematic diagram of crack connection
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Fig.5 Local connection of cracks
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Tab.l Crack extraction accuracy under different factors %

EB %5 0.2k 0.4h 0.6h 0.8k h
1 89.0 759 65.6 55.0 427
2 90.1 78.6 66.3 57.0  46.2
3 89.5 81.6 68.4 61.1 54.3
4 92.7 80.0 68.1 59.3 50.8
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Fig.6 Comparison experiment results of different algorithms
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Tab.2 Time consuming of different algorithms s

Blf&  K-means CHK[2] &K A3C
%' Bk Bk TR Bk
1 6.60 4.75 1.55 1.33
2 6.88 4.61 1.68 1.37
3 6.47 4.62 1.72 1.53
4 6.12 5.13 1.56 1.23
5 6.72 5.09 1.26 1.14
6 6.04 5.41 1.45 1.28
7 6.56 5.40 1.50 1.39

M 2 ATLLE AR SRR AR ISR e T
fib 3 FP5 % ; K-means RASTEIE M SCHR[ 2 ] 50k 7E
XHGR SEAT P 2RI, Z R RR R AL, 5 m T #E
R 5 AR SO i R Y Otsu 330325 58 LG 431
I Jr i DX e SR B 12 Tk 52 B SR 1Y P 4
BB, DRI A A I P B A v ) S
4 Zit

ARSCEPREIRAY) F7 5 20 M R AR AR 1R (R
JEIT T RBERFIE S U RIS, 1) P 96 2R R
R, Z5- B 0 9 Otsu SRR EBR T8 3= A &R 7
WP i TR S e AN AR 1Y JR S SR i 4 T
5 ABON IR T O SR R B, TR T R
TR SR e U 0 [ AL, AR RIS B e T
R ], o 52 2% 7y o T RS R SRR I T —Fh
B

SENW:

(1], 35, AT o, 45 20 4 hn (%1 32 504 A YR 05 - 17 ¢ T 24t
BYPEREIRIR [ )] RBhEEIR S TR, 2019,19(24) 1371-378.

[2]%:4 4, WHUK, B, Z2RTHE 55 RS & R %
KBS 1]. WEHUNH, 2019,39(1) :281-286.

[3]JATWRE, HAFR:, XM, HE TR MR M R R S B0
SyHT L] RIS AR ,2018,40(12) 14-7.

[4]DINH T H, HA Q P, LA H M. Computer vision-based method for

concrete crack detection [ C |//14th International Conference on
Control, Automation, Robotics and Vision (ICARCV). New York
IEEE, 2016:1-6.
[5]XIAO Y N, LI J Y. Crack Detection algorithm based on the fusion
of percolation theory and adaptive canny operator[ C]//37th Chi-
nese Control Conference (CCC). New York: IEEE, 2018, 4295-
4299.
[6]TIAN B Z, XU S N, LI Z H. Glassware crack defects detection
based on wavelet transform [ C ]//Chinese Automation Congress
(CAC). New York; IEEE, 2017.4954-4958.
[7]LI W J, ZHANG M, SHEN Z H, et al. Track crack detection meth-
od in complex environment[ C]//11th International Symposium on
Computational Intelligence and Design (ISCID). New York; IEEE,
2018:356-359.
[8] YANG Z L, XU X Y. An improved crack detection algorithm based
on characteristics of texture analysis and gravity model[ C]//9th In-
ternational Conference on Intelligent Human-Machine Systems and
Cybernetics (IHMSC). New York: IEEE, 2017.271-275.
[9]3REK, Zm, 25 RAR, 4. BT B 38 B8 BE e R AR A 2% I
FSEISBRFLIEATSE ()], 42 12441, 2018,33(1) :79-87.
[10]YUSOF N A M, OSMAMN M K, NOOR M H M, et al. Crack de-
tection and classification in asphalt pavement images using deep
convolution neural network [ C]//8th IEEE International Confer-
ence on Control System, Computing and Engineering (ICCSCE).
New York: IEEE, 2018.227-232.

[ 11 T3R/NET, Bk Hb A 5 T/ RUBE 43 D8 2 B0 2R 4% TR 45 43 1 ik
(1] A BgmFHE ,2018,35(5) :34-39.

(1265008 Tk A2k, 55 6 T 584 A MinMax K-means 2R 2855
T R RLEDE ST D] E K, 2018,44(4) 1 112-117.

(1312305, BXF2F, Ak LT XUR S/ IN B 5 1] 8% 1T 4 4 G
P[] EROR S (A SRBLAR) ,2018,42(1) :38-44.

[14]GIRI P, KHARKOVSKY S. Detection of surface crack in concrete
using measurement technique with laser displacement sensor[J].
IEEE Transactions on Instrumentation & Measurement, 2016, 65
(8) :1951-1953.

(15000, XU, B x4, T 6 V200 R e 1 i i Do) =
FER ORI J]. i R 5E A 31k,2018,42(15) :11-17.

[16]OTSU N. A threshold selection method from gray-level histograms
[J]. IEEE Transactions on Systems, Man, and Cybernetics,
1979, 9(1) :62-66.

(FAE4IE: FREE)



53 4 BAER & AL T AR I 0 5 R RS D RN AG A ROATR S AR U 1 =75 -

Bridge Crack Extraction Algorithm Based on Hessian Matrix
Enhancement and Local Crack Connection

HE Fugiang*, LUO Hong, PING An, YAO Xuelian
(College of Mechanical Engineering, Guizhou University, Guiyang 550025, China)

Abstract; In view of the technical problem that the conventional processing algorithm cannot extract the real
crack details in the complex background bridge crack images, a joint crack extraction algorithm based on Hessian
matrix and local crack growth connection was proposed.First, Hessian matrix was used to enhance the image to
highlight the cracked region, and the adaptive threshold algorithm was used to segment the binary image.Through
the minimum circumseribed rectangle of connected domain filter out noise, connecting local cracks with the same
growth direction can eliminate the interference of non-cracks and partial noises, and solve the problem of large a-
mount of stains and discontinuous cracks after image processing. The experimental results show that the accuracy
of this algorithm for extracting cracks from complex background bridge images is higher than that of other algo-
rithms.

Key words : Hessian matrix; crack detection ;rotation vector invariant; threshold segmentation
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A New Type of Tobacco Bale Conveyor Design Based on PLC Control

WANG Kai', WU Bing'* , LIAO Zongyu®, CAI Jiabin', LI Fang', LONG Yuangiang',PAN Zheng'
('1.8chool of Mechanical Engineering, Guizhou University , Guiyang 550025, China;
2.Zunyi Tobacco Company of Guizhou Provincial Tobacco Company, Zunyi 563000, China)

Abstract; In view of the existing problems such as large occupation area, being easy to change and difficult to
move, a new type of tobacco bale conveyor based on PLC control was designed. The device adopts a lifting chain
as a conveying device, which can vertically transport the tobacco bale, thereby reducing the floor space; The tray
is used as the carrier for the tobacco bale transportation, so that the tobacco bale can be placed stably during the
bagging process, and the possibility of dropping the bag is reduced. The SolidWorks software was used to com-
plete the three-dimensional modeling of the mechanical structure of the whole machine, and the PLC control sys-
tem was used to control the loading process of the conveyor on the tobacco bale. Compared with the traditional to-
bacco bale charter, the new type of tobacco bale has the advantages of small floor space, stable operation during
the bagging operation, simple and light operation, and can be adapted to various workplaces.

Key words :tobacco bale; tobacco conveyor; structural design; programmable logic controller control



