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Abstract

In order to improve the status of cherry sorting in China, the automatic screening of cherry fruit
defects and the improvement of cherry production efficiency were mainly carried out. Combined
with the existing image processing methods, this paper designed a set of cherry defect detection
device based on visual processing software NI Vision Assistant. In this experiment, using image
acquisition system to obtain the image and then the algorithm to extract the cherry fruit defect
part; finally the defect location information is sent to the screening mechanism, so as to complete
the detection and screening of defects of cherry. Finally, the experimental results show that the
screening method is fast; the experimental instruments and methods are relatively simple; and
the comprehensive detection accuracy is relatively high, which basically meets the requirements
of the detection of defective cherries in actual production.
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Figure 1. Sketch map of visual system
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Figure 2. System work flow chart
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Figure 3. A color chart of several cherries
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Figure 4. Flow chart of individual fruit image
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Figure 5. Removing background segmentation
5. EERSEE

BEPTR Otus BIME N T, MRS T FEEE00 5B BB REGI N o, pyo THIKESD
AN, N, SCPBIRKEELA N, K208 P BBk EEOAIE Iy, B MEIE RN A AxB
RN T BIE T RN EACE A, KTBRE T MEEDEACE A, :

__A
pl_AXB @

_A
pz_AXB 2)
A +A, =AxB ®)
pxp, =1 “)
N =N,xP,+N,xP, ®)
P=px(N=N,)" +p,x(N-N,)’ (6)

RGN (6) T 13

P:plxpzx(leNz)2 (7

O TS B P A 1) P, NS4S P IS SORAE R T RICA BT R BME .«

3.2.2. iLGERNETF

TEVERR G AN 5o B e, I T SR UM MG i S50 B P AR Ja B4 B o 3@ K B 7 BTl 7 H K
FEE A A B S5 (03 20 RN A AR 8RR P 1) SR AR T AN i 882 m] AR FH S HCR AL . NI Vision Assistant H i i,
I ZAS 74 Laplacian 51 . Diff 57, Prewitt 521 Sobel %1, Roberts %1, Canny &7 /NFh,
P ERA A E RS . T A AR s F 2111 Laplacian 57+ Sobel 5 /& Candy 1.

Laplacian ¥
Laplacian 57 BREUE X TR BRI &, HiAZGa MIBER, W i SEAEL G SR 5.
e XN

sz(x,y)zaa?f(x,yﬁ%f(x,y) (8)

DOI: 10.12677/csa.2017.712131 1168 THEAURF 5 R


https://doi.org/10.12677/csa.2017.712131

i 5

WRHZESRE Zrw T, W=(8)%h:

AP (xy)=f(x+Ly)+ f(x=Ly)+f(xy+1)+f(xy-1)-4f(xy) 9
A*f(xy)=f(x-Ly-1)+f(x,y-1)+ f (x+Ly-1)+ f(x=1,y)+ f (x+1y)
+f(x=Ly+1)+f(x,y+1)+ f (x+1y+1)-8f(xy)

Laplacian 5 FAh N 6 Fron, FEAREE SOOI E KRB IEER REON M ElZE, HIEGRAN 0.
Laplacian %5 1 S ity it S AL fOUR 8O0 8 3, X A 4 ) i s R R, BT DUIR D FH B
Laplacian 57347 K .

Sobel 51

Sobel H 2T RECHGRURIAT BUE T, BAfis B Bl 25 iR BUE ek B0 e 24T B3 fa
SREARSy, How AN

S(><,y) = MAX [ZLZL f (m' n) 012 (i —-m, J _n):| (11)

AR 2 O e T, (1) 220

(10)

Afiy) =[f(x-Ly+1)+2f(x,y+1)+ f(x+Ly+1)] 2
[ fF(x-Ly-1)+2(x,y-1)+ f (x+1y-1)]

Ay =[f(x=Ly-1)+2f (x-Ly)+ f(x-Ly+1)] a3
[ F(x+Ly-1)+2(x+1Ly)+ f (x+1y+1)]

Sobel BRI 7 o, RIS TARI KT I 1730 %, AL A TR I L5 18 A0 4%

Candy -+
Candy S ANETHITH 2 FP&E-1, HOY 7 REGMERE TP, 12600 B eR H0r — b 3 R B E v idia s
M
WA S TR O -
1 X4y 14
G(x,y) 27tGzexp( oo j (14)
FHECA R AT, SR T L . BRI nGE B VG NS — 4E AT Z B 5«
G(xy) X Y 15
v _kxexp( Zo_zjexp( 20_ZJ—hl(x)hz(y) (15)
G(xy) Y Xk 16
U iyenp( - L Joo| - 25 |- m v 9 0s)
Hrfrh (x)=xhy (x), h(y)=yh(y), kAHEEL.
WG R K (15); (16) 5B, 15
g, - B0 ¢ g B0y (17)
OX oy

MW AL G5 A, J7 1A o 0=X(18) s
oy [E2 2. (i i) — Ey(i'j)
A(i, j)=Ef +E}; a(i, j) =arctan 5 )

")

(18)

DOI: 10.12677/csa.2017.712131 1169 HENLIRE 55


https://doi.org/10.12677/csa.2017.712131

EEERE

(a) T FIRHE TR

(b) JUE M BT HUR

0

-1

0

-1

-1

-1

4

-1

-1

8

0

-1

0

-1

-1

Figure 6. Laplacian operator template
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Figure 8. Flow chart of defect segmentation
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Figure 9. Edge compensation and threshold segmentation
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