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Abstract

According to the uncertainty and low accuracy of apple grading relying on the single feature, key

features such as size, shape, color and defect which could show the apple’ s appearance quality were

extracted and a decision fusion method based on D —S evidence theory was proposed. Firstly, the apples

were graded according to each of the four features utilizing human experience and neural network. Then,

the former grading results were used as evidences to achieve the decision fusion in order to increase the

grading reliability and accuracy. Finally, 80 apple samples were used to test grading effect. The

experimental results showed that five apples were misjudged and the grading accuracy reached to 92. 5% .

The proposed method had good performance on classification rate and stability compared to the grading

method based on single feature.
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Fig. 1  Acquisition and processing of apple images
(a) PYAEE (b)) ERIRE
(e) REEUSUEE  (d) —fHA

B B30 BT 2 5 A R, R AR B f(x,y)
255 W s BN A s B, KA 5 ae o Lo BEAR AT 8
SR @, =k(L, - L)k H¥RFZRE

1.2.2  BREAERAE

SR Bz 3 TR B AN RS A R S R S e SR AP I
w0 ) BB R 2R 22—, 43 il 4% BR el 2 B0 A R E A E)
2 B 24T 9 4 R 0 EUR i 1 d, B R 4R B
T L L AT R L WZAT IR R Rk
Lo=L,-L,+1, 2ITAETNAE AN RAGE s
BRNEUR K Py BN A AT 1915 R 28RN AT 45 )
WREUGE R S, = Y Lo LVEATA AR AN
TR 6 BB AT B4, AR B — A f(x,y) =0
AR 3R A, TZ R B R Bl B A, AT 1 B B S8 L,
L, HEEER W AIT AR, BT f(x,y)
ARG ZR AE A BB S, = Y Lo

FESCERFE T AR S MR I AR Z e D = S,/S, R 4
R R T
1.2.3 JEARFFAE

TE AR 11 A0 DU, A2 A S SR A0 WO i JBE Y — A
HEFEAR, 0 E LU S 80k #08 R 1 KRR
fiE o

RICAEEF V- SRR 8 B R BE
R sl A R0 25, B IR 1 RS B (ot st 1) T
90°, F ik 1.2. 1 iy 5 ik R EBUR E 1 @, , 8k
HEERMRE O, W F=0 /],

TERSE AR R IEAR G Z2 R TR
BB (T =1), 18/ BRI 24, T H K.
12,2 5 S i - SR AR R K PO Sy 2R ER R
S, I1=P/(4xwS,),

Y BE E - 5B 5L 1 (5 T2 2 B, AN [R) 55 2 3 A1
M E SN AHE I, E 8K, W45 908 &, E =
2 /7wS,/P,



190 g ol Bl ¥

2011 4

1.2.4 B AL
HORRRLEHZMIIMTZ — AT ¢
PG B F 7R B H I AR 6% B S8, s il
TR PRI R (0 K 1% RGB BRI ey HIS B
AR B SR A B R P RS AR RO H
A

§(270°+arctanw) (G>B)
360 B(6-B)
= §(90°+ar0tanw) (G<B)
360 V3(6-B)
255 (G=B)
(2)

OrHT A B, A% S ST R I 8 O A S AE 0° ~
70BN o S, EA 10° g 8] BoRe ekl 2 o 7 A4S
DX TR], 98 J5 3R Ak — 1 DX 8] b (0 B2 4R (4 3 {F, 249 (B
FA) B R 1 £ A ] 2 iR

BHNF S
B2 &S AH S 2

Fig.2  Hue distribution curves of different grades
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Fig.3 System structure of apple grading
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