[|5 = 2 #f PACKAGING JOURNAL
2017$%’9%%’5H}1V0L 9 No. 5 Sep. 2017

Je PR UMM AR A sl

doi:10.3969/j.issn.1674-7100.2017.05.009

BFEEL' E i OB AN AEBRMET, AhFRER A THOHEHERS
A F MR, BB T — MR RRRELSHEFT QXY ZiEB% T ashit 8Lk,
1. Jricse T K2 S A Gabor 8 % 35 34 5% AR A %69 7 w145 4R, AR Sobel TR L,
2B % & T Mean Shift F ko) M40 /s, BMZAKMAA. &5 5 BlobsFiltering
i AM 310018 HxhFH, RENFERALEMER TR R, AAKET QEZBRITERKL,
2. T T K St 171 3K VA T BE A 0.8~1.2 mm 694RRBEAT 10 KA ml X, nX 2R &
BHFR AL E AT RIEMFES 100%, AFEMRT —ZEE AMAEI0 83
A AL 310018 P A
X8EiF: EAMR; Gabor JE 7k % ; Sobel Fi%; Mean Shift ik ; BASF; FRE
):5 8
HRESES: TP3914 MHEFRERD: A

XEHE: 1674-7100(2017)05-0056-06

0 B|= AR RSN R TR TR FEG
A0 B AR BB, R Radon 78 46 B BN A 1)
WA AE P PR A KT OR R BERFRE, ZBEILAE IR 1.0~12 mm JEE T
FANTHEO I, RZr B AAAERCRIR . R 2E KAk 10 R4S S HCE AR KA U R T ST RS AL
Ko B, ENAb B SR A SR G T T R H shit e R g, W& skt 802 5
KEMIT 1.2~2.4 mm WAHEE, 100 5K AT BIRAL T EOHER R
PRI, ROy 05 N AR T AR AI3K 100%; HESEA ™ R T 3T [ AHSCHFE 21
Freeman fENE 3T BLR FHOTHHEMIESGH Hough 8 (3 80ss Il i 4R L, 100 3K 1 mm AR 1550
e, ZEDAERERE BRI, P2 T E A Y B AT IR 100%, H SE56 A Ao Ash A ™ Ak 45 il 78
HEE; R. G. von Gioi 55 A P4 H T PRk 28 BoAG I (90+2) ° ZJal,
# (line segment detector, LSD) , IR Z & BEXT b R A AE AR A0 3 B i S R A
B3 1Y level-line /1 FE, A2 A¥ level-line X8, 531k FIRREIA &, A SCEEH T — R B P s S B0 5 1)
RETEZRAE BT[] PN 15 2R R GO BE IR I 25 215 C. LR 2RI A S GRS . AR

Akinlar % A\ " T ED (edge drawing) % ‘72 BEHL Hough 724 . ED 533k, LSD 53k O msy
Ser I G AR R, PRI AR R AT A SREHAT T IO, 0T 1A B A I A AR

AT B I R BL MR P i T%?Iﬁ SO0 T ASCRRER A, U it R A
B B BRI, ONERREEREAL, 7 sk,

WimHE: 2017-05-12

EE® N WFRE (1993-) , Lo, THRAREA, BT T RSEMA:, F2WF50 7 o Re (s BALRE,
E-mail: 908386233@qq.com

BIEEE: A F (1960-) , J, WHTAUNA, T TR EE, ERNGEIE, B ReIU, HUSeA Iy i 2L
22 50F9%, E-mail: zp@zstu.edu.cn




05 L, =
ETEGIR A AER B it BEE

1 HxRE

1.1 h&IRE

A3 56 Gabor R #8 SR AR I & AG B, T
H Sobel 55T 4201 %% . Gabor pRHUEME— AT LIk %]
25 (A A R S A AN HESC R R AR ™.
Gabor PREFA L —4E Gabor JEIE a4y HLAS 76 28 (Bl A1
A A Sl [ N A e U0 R AR R R P, DRI T B AR 3
FORXI N TSR (R | 2SI & S ik
BEMER R A5 2 1 FL SRR AR AL, S
TS Jsz B FH R S TP, R S 2 S e R R
1€ Gabor JEEAR 1 x J7 ] EAGAEXTFRME. BRI, ASC
TEFE - 4E Gabor &I 4% 1 ST R AR G s il il 2% 15
B,

2 K2 (x + 2
G(k,x,y,0)= k—zexp[—(izy)]x
o} 20

cos(k(xcos@+ysing))e (1)

K kBT mEG o AR REUARIEZE; 0
41 Gabor Y& #5171

TR AR L R TR AR AL AR A AR X [
(1, FARB B SRR T RIS 5 1] SCHE, PR
— i G — N A AR R AT o 3XRE T RLgdi 5
I E]

AR SCR RN 5 i) SRR ) B — 25 48 G A S D 40
%, RIRHA] Sobel B+ 5EGE]. WiGHH |G, 1%
Bl RS AR W2 TEAE T x i, BRARHERGE Bl 2%
WAL |G, 153 Esmpyma b2 EAE T y flidi, Bp
BOUKFL% M FEd, PePRaR B 2R R Y 251
B G, UK L%, R

12 1
G=l0 0 0|4, (2)
-1 -2 -1

K. G, WL GRS A R REEE.
X UG 2o AR BAL PR, SRR 2 S K E
I/ NF R R R S0, BAFE R RS | i n]
L E S A PR S AT T
1.2 Z{E{LabE
Otsu Bk & — X QA T — Ak A 3 A 7 PR
AR, BRI SRS B H AR UG B 8
%, FETCHAA R E B AR R ),
AR H] Mean Shift BTG TR, #ERA]

Otsu B30 EIR AT —fHALAL 3 . Mean Shift 551
RRIFHE, BB m— S ws s —2K, It
FFixX — KBRS RS e ih a, [FII s B R 2R A
B
UGS — AR, AR S s TG,
WA SRR Y. I, Mean Shift 75, 1HEBK
FoH X RS EER AL ' B, PLR AR,
TEAEBRIN R S 07 o, 78 SCUTT 2 ASFE
1) x' BEEYS x, BB G, x B
R
2) x; B xR, MR
Mean Shift S8 R H K FE B AR 1915 R R 2R
KR —NIKER, VW IREED, AR5 AR 81k
B
1.3 RN
B b )E, A Z S A R LR/
fL, X/ UL X K AR RS R R
AR SCR FHIB K SRR R iR Bk HAA D IR
wr
1) wEAMSChA 6, Wy hga, fricsh
T (0,y) BEER A
2) XA S R D A R, AR X
W, KHERCAEEIZN, GUAER;
3) R AHARA B, EREALE 2, HEENXIE
S N B A R R A 58 5
4) ¥pmic S ERE N 255, HE2HR 0.
1.4 BEEN
28 FIRERRSS , SCHP AR B] T R RS 2
MR B R ESE, I, ASCexT G Tk Ak
B N2 [| R N S K 7 SP e oy e )
g(f(x,y).B)=
max{f(x+x',y+y')+B(x',y'),(x', y')eB}’ (3)
e fx,y) AR AERENR s B LIRS
EUGIIK IS . FRAEAEE il diAd
sl W ORPEICE SR i R R AR B 2 25
JLE B, M B,, HIZ5HICEXS B= (B, B,) - ilithili
AR RN
g(f(x,y), B)=er0de(f(x,y), B, )U erode(fc(x,y), Bl),
(4)
A erode HIBMIEE; fo(x, y) N Ax, y) BIAME.
R T RUEE AR R A S, — R
FTCR I TR, E RGN AR L. AL

- 57 -



05 €1 %= = #§ PACKAGING JOURNAL
2017 £ 5 9% 5 5 HH VOL. 9 No. 5 Sep. 2017

P 8 DT IE TR, Wik 1 s,

L 48l O O O Oe
e O @ o oo CO0e
® & 000 o0 Ce®
00® o0 © o o0
ol O O OO0 @00
©C @& Cee Cee o0

@ urtdiists; O— TRBEAPEHITE
1 ZHxE
Fig.1 Structural elements
AR, S2CHR L HROb S A5 R R 5
WA BT R A , XEER TG, AR
ARG MBS M MEAR R, R

)

ZJEERRNRENANRERRIRINRENENRNERNENRNNAREN
|
\

I\

[T

b) BAREERE

BRAEF IRAR IS, N EERMPE IR LA S, sl aels
NEHEBFYGE, HEESEB TR GgR
M5, 8 F AForge NET ' f¥) BlobsFiltering Class,
fit & CoupledSizeFiltering ( #A &M A ) MIRSF, BP
MinWidth, MinHeight (S %UE, LMEAREBREZ M
THEUPER R

P EURE BRI G , RIBAFAE 3 Fhlnlit: 1)
AR MRS FECR e s R A R R, A&l 2¢ B
AN 2) FEESOMAAAEW AL, K 2d R 3) K
FEAE/DHE R B i e ] 2e R ARERIRER AL
SEM BRI, W7 RIER R BRI, AN
SR R

RS B R B SRR R an &l 3 s .

2 BREBBHXE

Fig. 2 Skeleton partial magnification
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Fig. 3 Partial amplification flow chart of sheet information loss
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Research on Automatic Counting of Sheet Number Based on Image Recognition

GU Xiuhua', WANG Chi*, ZHOU Ping'

(1. School of Information Science and Technology, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Qixin Honors School, Zhejiang Sci-Tech University, Hangzhou 310018, China )

Abstract: In view of the slight deformation in sheet stacks, which leads to the problem of inaccuracy in automatic
sheet counting, a new method of automatic plate counting based on skeleton extraction and gradient direction
projection statistics was proposed. Firstly, the image was captured with the tablet computer by using the Gabor filter
to enhance the direction characteristics of the thin plate edges and extracting the edges by the Sobel operator, and
then it was binarized by Mean Shift algorithm, while the interference was removed by being filled with diffuse water,
morphology and BlobsFiltering. Finally, a single pixel skeleton was performed on the edge of each plate, and the
probability was calculated by the gradient direction projection, thus to realize the accurate counting of the sheets. The
experiment was performed on 171 sheets with thickness ranging from 0.8 to 1.2 mm by photographing 10 times. The
results showed that the method could reach 100% accuracy and solve the problem in stable automatic counting of non-
parallel plates in a certain range.

Keywords: sheet; Gabor filters; Sobel algorithm; Mean Shift algorithm; mathematical morphology;

skeleton extraction
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