$37E F418
2016 £8 A

1% 4 24

Journal of Ceramics

Vol.37 No.4
Aug. 2016

DOI: 10.13957/j.cnki.tcxb.2016.04.018

E TR0 RHEEXERARERI B IQN REH R

JEFIR
GUEHMA AR, 178 TE517000)

1 B T RSN AN B AE UL S I E R ), SR T — R LES LS N R TE 2 A SR &R
4i. Wit 7 RGNThREIR R FRELEEEE), WEY 1 = B H)EPLEE ARFEYLEFEA AN A CMOSAHNLREERMG st 7k, fals
TR At E AR YR R B TR RS R T . SE AR, REERENE B B RN MG AIRRIRL, AT R
AEIH AR DL AT S RO FE 2RI BE 58 T At

KR B RACH; PRI PLEDE; B, Raii)

FESHES: TQ174.5  XEMARER: A XEHS: 1000-2278(2016)04-0417-06

Automatic Inspecting System for Hidden Surface Cracks in Large Ceramic
Vase Based on Machine Vision

TANG Yanni
(Heyuan Polytechnic College, Heyuan 517000, Guangdong, China)

Abstract:In order to solve the hard detection of hidden surface cracks in a large ceramic vase because of its irregular shape, an automatic
inspecting system is presented in this paper. The function system and hardware structure are designed, the way that an image is captured by
CMOS camera with the assistance of 3-DOF Robot and camera rotation device is studied, and the algorithms for positioning the vase-mouth-
center and identifying cracks based on circularity are tested. The experiment shows that the system can automatically capture an image and
identify cracks. It lays the foundation for on-line inspection of hidden surface quality of large ceramic vases.

Key words:large ceramic vase; hidden surface; machine vision; automatic inspecting; crack identifying

0 il = Ryckig, PN LHMICETE ., dEffith k)X

LB
FAER I RACH I TR R B R g - L

BINEARBEZ —, FEERIVER AR AW & F
ANERAEFEKFRIRE, ELihIRS R EE
M. TRl PGH . RLAERIEAE S, AR
B = AR B kBT o, B —E Rl
FRINEL. FALZTE -G — Bk A M s e ek 3t
HAE, BMETLKELL L, AMEIESGE R HE320-
695 mm A%, R LETFRA ., FREGEGERE
U HHAARIEE R, AT T THIE, FE
TERRRRR B AR, VMR R T RAEHEAY
ARG, AEARE AT T L ER R N TR,

MEL R, SR80, iz P R0 7 B BEEEMAEMINR L EFRB L

FEi WIRLEATAMUTTR AL, 1N RAEHAN & Hi Y

BeREHBI: 2016-01-19, EITH M 2016-03-23,
HBUH . T ARMIFEIRDEE AR RHE I H (2015K109).
WEER A FEMIE(1981-), 2, Wi, PR,

Fig.1 Large blue-and-white porcelain vases and their quality inspection
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Fig.2 The system configuration diagram
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Fig.3 The system function module diagram
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Tab.1 Camera parameters

Camera model Effective resolution  Frame rate /f/s

Sensor output

Pixel size /pum  Sensor size /inch ~ Data interface

RER-USB8MP02G 2592X1944 20 CMOS 14x14 1/3.2 USB2.0
F2 BIRAEESH
Tab.2 Camera lens parameters
Lens model Specifications/inch Mount Focal length/mm  Working distance/ cm F-Stop Field of view/o
M12xP0.35 1/2.3 Mi2 3.6 >2 F3.5 90
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Fig.5 Image acquisition schematic diagram
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Fig. 6 The vase mouth image processing: (a) Original image, (b) Median filter, (c) Binarization, (d) Edge extraction
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Fig. 7 The hidden vase surface crack image processing:
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(a) Original image, (b) Median filter, (c) Binarization, (d) Sharpening, (¢) Edge extraction, (f) Closed operation
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