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Background Segmentation and Object Extraction of Apples Images
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Abstract; The defects, size, color of fruit and the lighting influence the accuracy of segmentation. In
order to improve the segmentation accuracy, a combinational method was presented based on apple
images processing. The R, G, B components were calculated by arithmetic operations at first. Then the
arithmetic result was processed for noise cancellation by morphological opening and for smooth boundary
by linear spatial filtering. After these operations, the automatic threshold method was used for background
segmentation. This combinational method shows good performance to process 280 images of apples with
different attitudes, size, color and defects. And these images were gained in 4 types of illumination
conditions. The segmentation deviations of 203 images which are 72.5% of total images are less than
1% . The segmentation deviations of 70 images which are 25% of total images are larger than 1% but less
than 2% . Only 7 images’ deviations are larger than 2% , and the maximum segmentation deviation is
2.83%.
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Fig.2 Components gray-scale images and histograms
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Fig.3 Results of background segmentation

and object extraction
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Fig.4 Distribution of background segmentation deviation
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Tab.1 Statistics of background segment deviation

e K W2/ WEAELI% ~ WEXK &KX
5% i " Flew  2%ZMEH F2% i 22
/Ix P 5%k SRS P 1R 5 /%
1787 170 21 42 7 2.83
3250 70 56 14 0 1.77
5300 70 65 5 0 1.22
8600 70 61 9 0 1.53

B IR B O N LG, S 7P R IR T BOE LLIX 7
WF o FLUR BB 22 19 180 218 73 A AN E 11
SER PR o X P SR ) S R AR AT B
e T 5 BORG M P 5 BR AN s SR 2L AR R AL Tl
G BRI DX O 20 TR ME o 24 SR AR S L R sl X
SRAL T3 2R 1 G I AR A 2 7 A — RE ISR
LR 5 73 i 22 A B 1% o

4 HWRIE

T FBA R E R RGBT
BEARIBIL IR G R Y 2557 T 38 50 547 1F M Ak PR, 4
A AT LN 23 18] U8 2 BR AR IR 5 R JE >R L E
2l B 73 B TR AT 5

ITIEEE X 4 RO IR T R AR 119 280 IEE (B
P4 HE AT 4k B, 203 g 1 15 0 04 22 /0 T 1% , o5
I 72. 5% ;70 R B R W = AE 1% ~2% , 5
Y 25% ;7 MR BB 22 KT 2% , 5 MR 2.5% ;
R FIW 250 2. 83%

ITEAR U H AR 220 1D A B RAF
(14 e B i 1 3 L 1

£ % X W

1 Otsu N. Threshold selection method from gray-level histograms [ J]. IEEE Transactions on Systems Man and Cybernetics, 1979,
9(1): 62 ~66.

2 NESGE. ACR BRI A BRI A I B AR BESE [ T] . WK 224k Rl 5 A= B2 L, 2000, 26(1) : 35 ~38.
Ying Yibin. Study on background segment and edge detection of fruit image using machine vision [ J]. Journal of Zhejiang
University; Agric. & Life Sei. , 2000, 26(1) : 35 ~38. (in Chinese)

3 Tabb A, Peterson D, Park J. Segmentation of apple fruit from video via background modeling [ C] // 2006 ASABE Annual
Meeting, ASABE Paper 063060, 2006.

4 Rafael C Gonzalez, Richard E Woods. Digital image processing [ M]. 3rd ed. San Antonio, TX: Pearson Education, Inc. , 2008.
KEER, BEV, KW, S T2 ME BERMERSHI[T]. RYEPF5E, 2008, 30(10) ; 122 ~124.
Zhang Yuzhu, Mao Hanping, Zhang Yancheng, et al. Background segmentation based on multi-spectral fusion images [ J].
Agricultural Mechanization Research, 2008, 30(10): 122 ~124. (in Chinese)

6 UL, GRFEWy, NSO, . B T MR Rl G K R AR R R B R R R R W B BE 4 B [T ] &l TR AR AR, 2009,
25(12): 133 ~137.
Li Jiangbo, Rao Xiuqin, Ying Yibin, et al. Background and external defects segmentation of navel orange based on mask and edge
gray value compensation algorithm [ J]. Transactions of the CSAE, 2009, 25(12): 133 ~137. (in Chinese)

7T OFEY], ERHK, MR BRSRITERBUN T BARRS R R LT]. R AL AR, 2009, 40(9) : 105 ~ 108.
Li Zhengming, Wang Sen, Sun Jun. Image segmentation in object recognition of mature eggplant [ J]. Transactions of the Chinese
Society for Agricultural Machinery, 2009, 40(9) : 105 ~108. (in Chinese)

(T#% 210 77)



210 PSS A I N A S 14 20134

10

11

12

Transactions of the CSAE, 2009, 25(11): 139 ~145. (in Chinese)
Nagasaka Y, Saito H, Tamaki K, et al. An autonomous rice transplanter guided by global positioning system and inertial
measurement unit [ J]. Journal of Field Robotics, 2009, 26(6 ~7) : 537 ~548.
Ak BRI R T A NS B R E BT LT ] AR AL R ,2012,43(6) 19 ~24.
Li Jin, Chen Wuwei. Navigation of vision-guided intelligent vehicle based on adaptive navigation parameters| J]. Transactions of
the Chinese Society for Agricultural Machinery, 2012,43(6) :19 ~24. (in Chinese)
0’Connor M L. Carrier-phase differential GPS for automatic control of land vehicles [ D]. Stanford: Stanford University, 1997.
VR, 150, R RE. HGHHLYEHCE L 301 ST A OB [ D]. 4 BUR A, 2005, 36 (7) ; 104 ~ 107,
Chen Jun, Torisu R, Zhu Zhongxiang. Study on automatic guidance for tractor on grassland [ J]. Transactions of the Chinese
Society for Agricultural Machinery, 2005, 36(7) : 104 ~107. (in Chinese)
WRAS RIDHE , S B0, 55 HERIHLAT 2 B AR B BRER PR [T] . ROl TR 24, 2006, 22(11) : 108 ~ 111.
Chen Jun, Zhu Zhongxiang, Torisu R, et al. On-tracking control of tractor running along curved paths [ J]. Transactions of the
CSAE, 2006, 22(11); 108 —111. (in Chinese)
KRR, BHIC, BEE, . SET Kalman J8BFAEE SRR 09 RS LRSI [T]. R, 2009,40 (35 7))
6 ~12.
Zhang Zhigang, Luo Xiwen, Zhao Zuoxi, et al. Trajectory tracking control method based on Kalman filter and pure pursuit model
for agricultural vehicle [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2009, 40 ( Supp. ): 6 ~ 12. (in
Chinese)
BBER, B0, RN S as B AR RO AU Sk R O (T ]. SHREALEAR 5, 2010, 46(21) : 216 ~219.
Huang Peichen, Luo Xiwen, Zhang Zhigang. Control method of headland turning based on improved pure pursuit model for
agricultural machine[ J]. Computer Engineering and Applications, 2010, 46(21): 216 ~219. (in Chinese)
Torii T. Research in autonomous agriculture vehicles in Japan [J]. Computers and Electronics in Agriculture, 2000, 25(1 ~2) :
133 ~ 153.
JRZE, sk, TR, SE. BT RO 0 A ER IR ER [T]. A HLIAE R, 2009, 40(4) : 151 ~156.
Zhou Jianjun, Zhang Man, Wang Maohua, et al. Path tracking for agricultural vehicle based on fuzzy control [ J]. Transactions of
the Chinese Society for Agricultural Machinery, 2009, 40(4): 151 ~156. (in Chinese)
JR R RSO, AR, 5. BT 10 11783 [ ML A=l R Bt S Ie [T]. R MU %4 ,2012,43(6) : 184 ~
188.
Zhou Jianjun, Zheng Wen’gang, Li Su, et al. Automatic navigation control system for tractor based on ISO 11783 [ J].
Transactions of the Chinese Society for Agricultural Machinery, 2012,43(6) :184 ~188. (in Chinese)
RS, PR, K&, 5. HTHEMERIGHHLE S SMASELI]. KU, 2010, 32(4) .75 ~77.
Bai Xiaoge, Chen Jun, Zhu Lei, et al. Automatic navigation control system of tractor based on neural network [J]. Journal of

Agricultural Mechanization Research, 2010, 32(4):75 ~77. (in Chinese)

(L#EE 19 T)

8

11

13

Hannan M, Burks T, Bulanon D M. A machine vision algorithm combining adaptive segmentation and shape analysis for orange
fruit detection [ J]. Agricultural Engineering International: CIGR Journal, 2009,11:1 281 ~ 1 296.

Linker R, Cohen O, Naor A. Determination of the number of green apples in RGB images recorded in orchards [ J]. Computers
and Electronics in Agriculture, 2012, 81 45 ~57.

BkAl, T4, TOB. ETRPFEMERELDSNRLEGDF T L], R ,2011,42(9) :167 ~ 172.

Geng Nan, Yu Wei, Ning Jifeng. Segmentation of agricultural images using level set and prior information[ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2011,42(9) :167 ~172. (in Chinese)

RE R DTS R TR RARNES R L EB BRI R HURAR,2012,43(6) 1167 ~ 173,

Peng Hui, Wu Pengfei, Zhai Ruifang, et al. Image segmentation algorithm for overlapping fruits based on disparity map[J].
Transactions of the Chinese Society for Agricultural Machinery, 2012,43(6) :167 ~173. (in Chinese)

BV AE. T HERRIE RIS 2 REEM S (D] BUIN - #TTR=%, 2007.

Gui Jiangsheng. Algotithms of 2-D fruit shape detection and classification [ D]. Hangzhou: Zhejiang University, 2007. (in
Chinese)

PETLAR. TSI 0 545 R T i L SR B A 2R B AIE 52 (D] BN - WiV R, 2006.

Pang Jiangwei. Study on external defects classification of navel orange based on machine vision [ D]. Hangzhou: Zhejiang
University, 2006. (in Chinese)



