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Abstract Fragmentation test is one of the compulsory detection contents to safety glass. To apply the computer technology
to the digital images which are obtained after the frag
Acoording to the characteristics in glass fragment images, we propose an image segmentation algorithm based on edge

tation test can save p and improve detection efficiency.
detection. The first step is to detect the crack lines. It includes: traditional edge detection and edge growth algorithm which
ted crack line regions. A thicker crack line image can be obtai with the

puting the distance function and gray
tershed transf and the fragmentation

particles are separated by the crack line whose width is one pixel. Experimental results show that the algorithm could draw

d which is

can compensate the

initial gray image. Secondly, the fragmentation particles are d d by

reconstructing and then reversing it. Finally image segmenting is based on

the crack line of glass fragmentation particles and divide the image into regions correctly.
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Fig.1 The initial gray image of glass fragments
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Fig.2 The gray histogram of Fig. 1
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Fig.3 The gradient image after Sobel operator
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Fig.4 After OSTU segmentation
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Fig.5 The crack lines’ growth result

3.3 ZpBE

EX BUSE—DLUBRE P LA EF
ESBYRIOWHRBSR, ELNHTAN o, W
FR BRI ¢ RSP, B Ulq,8,a] , K1
S KER26+1,

HHERLZBARIPHEEp NBA, By
B4 LS (U[p,5,,0].Ulp,8,, 45]1.U[p,
5,,90].U(p,8,, BS]) AFE—4ZLHBEA
BHEAHN, RAZRAp ERANB, BERR
4, X F EEERE EM B SR, WAREE
XHR“RBE7 RS, X B S £,

ZBRBRAELBRAHRNT .

BRHEEERBRINBER m, FEH n,

(1) HE—\Wmxn KPAWER K, LFER
RIKEER 255;

(2) KT RB—REKBEp IPL, EH4AH
KUESHA(NAE 6 iR) REFE—LKERTS
F len(len =25, +1) Myl BAFTAR ML B, W4 :

K(p) =0

EZBRRFEEHNBRRNE T R, CHRERA



1404 o [ R E TSR w12 E
Up.s,
e pgm] @ Ulp.8,49) ! b
L ] ; 3 W #
-, : - ’ ﬁ& mu B
0
@ .._...‘ ; ...n. U[P,&,O] e s i
see . _
o e e E KEERERAEA
- ® ‘@, Fig.8 Gray reconstruction
o ® ‘@ UPp,5,135]

6 pHIANEEREBHBR(E D S, =4, len =9)
Fig.6 The four linear neighbor regions of p

M7 BREXERREZRAE

Fig.7 The result after removing noises
RMNERER,
4 FEEH AR

X 1859 — B B B B 1 B B R TR 4R I 46 BE Y
BEGHFETKEES . BE, HAETEANSK
RELBEEHTERSH, BAREN 1 MR
BHE R EREIMBEERTOEE,

4.1 RERRBHMHAKEER . GE

REFEERHES-EERGTRAEARAR
EMAARENER IS N ERERIRENE
BRERHIBE R

ME T A LR, BHREER BB RABROH,
BHAT—EWME. REEERRNET L, E—
APBRA R EREERRE - PRBRAME, WE—
AMBE KR RER RRHEEE T RBEX
o X THXILMNRWR K ME X RIEH AEBT 2
A W B P ERTREERY Bk, K
EEEAEENAES Fix.

REBEREAKEEEZ AENIBOT:

(1) REEB ok B fE N # B E R (Mask
Image) I;

Q) BEEBRRIWEREE-FHT.EX
¥5ic B8 (Marker Tmage) J;

() HEREERERRKER

K =p,(J)
Hb,p (N RABIFCER J WEEER T HRE
EE[ZJ;
(4) B EEEHERHER
L(p) =255 - K(p)
EERBKEERIFEERRIE I xR,

Fo ERSHERE.HEHRER
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Fig. 10 The final segmentation result
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Fig. 11 Mapping to the initial image
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Fig. 12 Experimental image 2 of glass fragments
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Fig. 13 Experimental image 3 of glass fragments

B4 FEEAXREEKS
Fig. 14 Experimental image 4 of glass fragments
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