7SO AR VI =

2014411 A

doi:10.6041/j. issn. 1000-1298.2014.11.010

IR e sE e M i AR

o oua' 2 F A # EBEEH HAF

(L ARy K2 ToopBe , i 4300705 2. 48 iRl R AE Y BHE 2 Be , #UiL 430070)

FEE S T AL S TR A B AE a8 B ST BT 5T 1 ik T iy 2 3 A A 78 300 % R 23 A ) A AR A T O vk
AR AR AL R A AT R ST o SBRAE IS 5, BB AE 405 100 Zx , 75 20 96 15 300 % A A 1l £, 368 I M £ 749 1A A0 98 08 A7 i
G, I THE A AN AT I A 2 15 S T8 i i 2% il 2% B 3 B A RO, N, ) S BUIE S BORT R R FE 1 ) BEBUIR B 5
TP TS 25 25 8 Tt B 7 1 %8 6 05 300 6 AT SRR SRR I BE 2 9 v BB 8 () 07 2% () V349 W S 8 (L, ) A 0k
R e 8 (L, )4 ASBABYRRAE 2 580, 2 1 00 R RS 5CVR ) B4 D7 3 20 BT G 4 A RECAB R AIE 2 85, 45 8 78 2 19 45K O
55 5 b 2R AL A I G3Ob 23 M 19 45 R IBC G ) W AE 105 B BBCABUIR 00 o %) 180 AN FE 7 A AR R AT U, 45 ) die e 451 R

45 & B 1L

N 88.33% , ¥ H FE h 98 4~/ min,
KEE: A MLAESE BRI ik ik

FESHEE: TP391.4; S646.1°2 XERFRIRAD: A

51

AR i H S e, LR R IR TS D A
HHEARN S EZ NN, AR
R EE NS B RS T
7 2l 9 VR T R i T2 BUELRGE SR AT, B
e SR B B o AR Al 2 ) TS WAL 1 114
A%, DR L A 28 1) RBCABE P 3 2 AE 8 o e e AR v 3 R
A2

A AE i 9 B R ) 3 2K N Tk Ay, T
PRAR R, A RORAE AR T A s ™ o Bl B
MG B A A, A A NI Kl HL A
PLEH AR T A SR 5 43 G 9 HL
7 —E W BCR  BR DL KE BIL A5 L 5 £ A N 21 4E
% BRI T o TR 0, AS T 5 2 ) P B o R
FOARXE AL 55 AT A SR AG I o

H1 T RH 3 6 2 A5 A58 LB A58, T A e
1 AR 9 SME LA B0, 74 A ok A W 48 2k 2 75
Zead S SR S LA BAR 5 , e BRAE % T o 0 G5 B A
PN 0 W] A A AR A < e — A 2l i % — ELiAst , 4E
o Rt PR A 2 B — T A B Rk 11, DT i
A28 T e AR IBEIE | 3 15 T o A B B LB 9 JE IR
2 3T, T LR A 20 ol 48 i ol SR A 40 s
A 5] i 2R A AL U R AR s 2L R I R

il

Wk H 3. 2013 -12-31 &[0 H . 2014 - 02 - 26

X E4S: 1000-1298(2014)11-0060-08

AT 00 2 A5k I R (1 7 F A kb . AR e
s X T A 45 0 % i % 1 10 S O AT I £ 1k
48 2% B 2 PR SN T A Hh 2 5 D5 A 4 1 % 4 4
ST B A5 BN, RN, ) LK 2 A4S 2 5080 T )
TEE (0 W AT IR 0 5 DA AE 75 342 5 K B8 1 ) o 452 D i
B () JREEDT % (p) -2 W 55 B (L) L% ik
KW FERE (L,,.) , I 3 3 458 2R B 1 07 9 o 7
TERESUR TR TR, 2545 ) FE 9 R 45 s A 25 SR T
DL it — 2 % 1 3 B AR PRt BT

1 {BEMRERE

L1 e

A I ARk B B T, B A R R T
3 PR BYAEL , DK 1 AE G | AE 4 AR FE R |3 FhAE
7 P R S SCHIR A 22 5 o G A A K 1 o
(SN/T 0632—1997 ) B E K 56 15, BEHLIE L T 780 4>
FEREFEAS, o rf 140 ASFEAS F T 2 7 il 24 38 10 119 1
RN 7 35 15 5280 AN REAS T 2 T GOK B oy
A B A A5 A 0 753k U 5 A 19 360 AN RE A I A Ay
RO R R IR N R o T3 AN BIAE G AT
R A 8 SCRT 73 D AT A s R 25 A 4, %A Y A LR 2™
FR AL a8 TR 2 B o AT 1 PR B AR a5 58
BISTEI R ID 5K E EA W8 A A TR o

# [E B 7 b AR PR R B B3 H (2008 BBCO12 ) | v st i A5 Bk AR Il 55 91 % 100 %% <5 B¢ B30T H (2010JC006 ) FiI A rpr el K 2 415 140

i 4 B¢ By i H

TEE B BRLL, B2 82, FZMNF A T2 W5E , E-mail; chenhong@ mail. hzau. edu. cn



511 )

WRET 25 . B0 78 i HL AR AL 5 A6 I 2 R 61

F1 A Rh e 2 A g
Fig. 1 Different kinds of shiitakes
(a) MGG (b) HANAE AL 4
(o) SEEAAELE (d) SERRAIEL

1.2 EHEBEIDERSE

AL R R G LLAr N 3 E 0 ML
ARG S RGP AL K 2 fos, H
FRAILIE AR 58 X AR i HE S R G L B R G A O ik
AT R G, HAE I e db s i BoRE HED 1 22 0 2
X— RIS R I, 1 FR GE XA o3 e B
AT 4 AR 8 o 28 2 B 00 Bl A5 A5 B AR WA B
SES B, R AT TE LR I R G S BRI A A T 2 2R
5o MLAaS e 2R G2 1 57 MR B R AR A% i L TRTR
S4B o 26 A 1k 26 R A X — R 9 G R Y 52
B3/

FE 4k 2 7Y 3 16 B R BOR AR - 48 28 16 Ik 3l 126k
B OB v £ 2 g DL KR Sl W A T SE AR
g WAL R B, 2R ol T TE T o B A B, B A
A A s B A5 Sk B TR 5 0T SR A AE 28 1) 795 T
BIG . 1 E AEahi v ) 7p 2B A% g i b, 24 48 2 3k 21 9
SE NI T I R 2 A 2l WV B AR VL ) U B KL AR
Fo

Horp pLE o R e F 2 R A AL 5k DGR
A8 D6 E8 LA R 1 S5 AL A 41 R, e AH AL BASLER
A102fc Y Tt 1394 R4, 553k &y Computer MO514-mp

(@ ®

3 P RS |

i
} HEF RS Ea S gEITH |

K2 kT ik R
Fig.2  Automatic line of grading system
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Fig.6  Gray scale sampling of shiitake edge region
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Tab.1 Broken parameters of shiitake
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Fig.7 Recognition result of shiitake based on curve analysis
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Application of Machine Vision in Detection of Broken Shiitake

Chen Hong' Xia Qing' Zuo Ting' Tan Hequn' Bian Yinbing’
(1. College of Engineering and Technology, Hua Zhong Agricultural University, Wuhan 430070, China
2. College of Plant Sciences and Technology, Hua Zhong Agricultural University, Wuhan 430070, China)

Abstract: In order to detect the broken shiitake, a automatic detection system of shiitake was developed
based on machine vision. Identification algorithms based on curve evolution and shiitake edge grayscale
were presented. First, the background of shiitake images was removed, the edge of shiitake was tracked
and then the coordinates of shiitake boundary was obtained. A closed curve was composed of these
coordinates. Two initial curves could be generated from the interior and exterior of the closed curve
respectively. Two final curves were evolved on those two initial curves, which met the condition of

specific termination criterion. Two parameters (N, , N, ) were extiracted from the difference of final

in ?
curves and initial curve. These parameters could determine the broken extent of shiitake and shiitake
edge region were sampled with the method of morphology. Then four parameters could be extracted from
the sequence of the gray scale of sampled regions . These parameters were mean (), variance (p),

average width of peaks (ZP) and the maximum width of peaks (L, ) respectively. The four parameters

were analyzed with the method of pattern recognition and the broken extent of shiitake was obtained from
the processing results. The final result was given with the results of both curve evolution and grayscale
analysis. Experiments show that the accuracy of final shiitake detection model reached up to 88.33% ,
and the selection speed was 98 per minute.
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