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Image Segmentation Method Based on YUV Color
Space for Tomato Harvesting Robot

Lin Weiming Hu Yuntang
(School of Mechanical and Materials Engineering , Jiwjiang University, Jiwjiang 332005, China)

Abstract

In the research of segmentation of the target image for tomato harvesting robot, the accuracy was
affected by illumination and calculation complication. Firstly, the characteristics of RGB, HIS and YUV
color spaces were compared. It was theoretically analyzed that the YUV color space applying to tomato
harvesting robot vision system was feasible. Then, the threshold value of the ripe tomato in their color
spaces was given according to the results of experiments and experience. The double-threshold algorithm
based on YUV color space was put forward to apply to the tomato harvesting robot vision system. And the
experiments under different illumination were designed to segment ripe tomato respectively in RGB, HIS
and YUV color space in order to test the effect of those algorithms. The experiments also showed that the
algorithm based on YUV color space had the better robust and the better real-time than the others.
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Fig.1 Tomatoes in different ripeness
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Fig.2 Segmentation processing in YUV color space
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Fig.3 Binary morphology
(a) R_fHALEB  (b) (A4 #5521
(e) R FHUEALIAR  (d) WARRHIE 25 DX R A 0 R

Pl 3b S ) TGS i — 2 K — T8 i — N2 ik 4 A
PRAC P45 R o B 3 M Bl T e Rk A R
IR G P o /N L BRI S50 . B 3d AR
B R DX 3 T BR R Il 2 B e DX R R S Y RCR
Blo o RO 1 58 B B AR i R, X O R —
A% AR T 9 H bR E 58 T A

3 KWERILE

ERAEAE YUV S0 485 70 (5 2% 13 {8 43 1 7 ¥5 1Y
R VC + +6.0 485 19414 RobotVision 1. 0, 43
BI%E YUV HIS FIl RGB 3 F i (o 455 8 BE4T 1 49 %
525

F1RE3FREAT HERMAEROLRESY
200 ~350 Ix) FFH K (G R EE 25 50 ~ 100 Ix) R A K
200 g G, 43 50 J5 M 7 SRR o 3 E g 3
Giitdk. LG RY], YUV SR B 50 I RCR
AP, R RS S S EBRNE R RA 4%
ZeA (X e M 2 R PR — 2 R A 1) 7 i 0
AEAR 3T (Y - 58 2w R 55 [ g ) A 52 0 ) 5 HIS A5
RILYK H MRS 4 b YUV R —f%5 DL b5 1 RGB A
Rl 2% . R e it YUV BEARLFD HIS #8580 37 0
HESZ M) AN K 5 T RGB 55 78 57 5 JER2 e 45 31 ) &8, g
RN K W i A8 22 — A5 DL B

BR T W, DA BT P8 o AL il B2 9 AN [ Ot Bt R




#12

AART 4. JET YUV BRI Y 3 i 3R HLAR N B4R 00 1 ik 179

R1 HEREBGESELER

Tab.1 Noise rate comparison after segmentation %
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Fig.5 Segmentation results in YUV color space
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Fig.6 Segmentation results in HSI color space

(a) AKX (b) WK

@ (b
K7 F:T RGB B0 5 43 %) 45 Bt
Fig.7 Segmentation results in RGB color space
(a) BIX  (b) X
A7, Windows 2000 & 41z 17 F AL HL - #ERT, M
Ferhu] LU, BT HST 6o 88 1 (4 8 15 J7 B 4 1)
(14 XL [ 7 5 A EE 3 YUV B 2 [ £ 22 A 4
F 77 LT RGB B B R (1 4381 77 v, H 43 H1R
| T 1 Ak B ] (AR Sk B A 5 A 3 R
FE) 51 AR RGB Bl B b YUV AL 7Y b $ B[] B
(2 v B s A e i o B0 e 025 BR R A BT IS
B8], 5 b 2 B M 75 Bsf ), ] RGB M 7S 5 K, 5 B g
oI [] 17 e K ) AHL T 43 R 8CR 2 0l IR I g
KR, BAARE A FMBK RS
®2 EMH LA

Tab.2 Time consumption contrast when

segmenting tomatoes ms
B 640 5% x480 5% 800 {5 % x 600 F &
YUV 11.2 18.2
HSI 21.2 32.5
RGB 9.9 18.0
4 HRIE

Y UESE , H T YUV B0 25 8] 8 22 B 73 %) J7
5, 70 BV RORFEA A 3206 B2 i, 73 5175 31 1 12
B o B ROR 58 8 T HL T 5 5 R A O 1
LUBREE 8 SRR NG SN L O VS I A T
AL dw NS R G, B8 B b b At R SR HL A A Y 45
PR | S I P A A S B ) A

Z £ x #

1  Kondo N, Nishitsuji Y, Ling P P,et al. Visual feedback guided robotic cherry tomato harvesting[ J]. Transactions of the

ASAE, 1996, 39(6): 2331 ~2 338.



180 o Bl E R 20124

2 van Henten E J, Hemming J. An autonomous robot for harvesting cucumbers in greenhouses [ J]. Autonomous Robots, 2002,

13(3) :241 ~258.

3 Kondo N, Monta M. Basic study on chrysanthemum cutting sticking robot [ C] // Proceedings of the International Symposium

on Agricultural Mechanization and Automation, 1997.93 ~98.
4 Ceres R, Pons J L, Jiménez A R, et al. Design and implementation of an aided fruit harvesting robot ( Agribot) [J].
Industrial Robot, 1998, 25(5) : 337 ~346.

5 Jimenez A R, Ceres R, Pons J L. A survey of computer vision methods for locating fruit on trees [ J]. Transactions of the
ASAE, 2000,43(6): 1911 ~1920.

6 Bulanon D M, Kataoka T, Ota Y, et al. Automatic recognition of Fuji apples at harvest [ J]. Biosystems Engineering, 2002,
83(4) . 405 ~412.

7 Teruaki Mitsui, Takahiro Kobayashi, Toshiki Kagiya, et al. Verification of a weeding robot “AIGAMO-ROBOT” for Paddy

fields [J]. Journal of Robotics and Mechatronics, 2008, 20(2) : 228 ~233.

8 BT, AL T IR, . RS AR BE R RAFTE R R [T ], Rl LA 4, 2003, 19(1) :20 ~24.

Zhao Yun, Wu Chuanyu, Hu Xudong, et al. Research progress and problems of agricultural robot [ J]. Transactions of the
CSAE, 2003, 19(1):20 ~24. (in Chinese)

9 ORME, BB IRITI, . CRECRMLS AT R IR S RE[]. R ,2006,37(5) 1158 ~ 162.

Song Jian, Zhang Tiezhong, Xu Liming, et al. Research actuality and prospect of picking robot for fruits and vegetables[ J].
Transactions of the Chinese Society for Agricultural Machinery, 2006,37(5) :158 ~162. (in Chinese)

10 PR BRa O, T2 0. RECRIMLas ARBFFE[T]. RPEDESY,2011,33(1) 1224 ~227.

Chen Lei, Chen Diyi, Ma Xiaoyi. Researching on the fruit and vegetable harvesting robot [ J]. Journal of Agricultural
Mechanization Research,2011,33(1) :224 ~227. (in Chinese)

1L RUNSC, RIRAE A M. ST HIS BUERFE A A B A R BB [T]. R ALK, 2004, 35(5) « 122 ~ 124,
Zhao Jiewen, Liu Muhua, Yang Guobin. Discrimination of mature tomato based on HIS color space in natural outdoor scenes
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2004, 35(5) : 122 ~124. (in Chinese)

12 FlE B, EHE, S BARRMET B B LS A AR T] . RE AU =4 ,2009,40(10) - 146 ~ 150.
Yin Jianjun, Mao Hanping, Wang Xinzhong, et al. Judgment model on maturity of harvesting-tomato for robot under natural
conditions[ J|. Transactions of the Chinese Society for Agricultural Machinery, 2009 ,40(10) :146 ~150. (in Chinese)

13 Al TR KU SRR BL ARSI 5 s Rk (1) Al HLB R 201041 (9) 1148 ~ 153,

Si Yongsheng, Qiao Jun, Liu Gang, et al. Recognition and location of fruits for apple harvesting robot[ J]. Transactions of
the Chinese Society for Agricultural Machinery, 2010,41(9) ;148 ~153. (iin Chinese)

14 B BB FRFH, M. Hlas ASEHORIM . dtat: BB7 Tl ik, 199577 ~78.

15 Ebese, Koyl i E. EF YUV BEEFT Gabor 38 34 25 iy M3 H AR R ik [J]. 3H 5 0L TR 5 k1T, 2009,
30(20) :4 701 ~ 4 703.

Wang Xiaorong, Zhao Yingkai, Lin Jinguo. Fast target recognition based on YUV model and Gabor filter[ J]. Computer
Engineering and Design, 2009,30(20) :4 701 ~4 703. (in Chinese)

16 553, 2K A, k. A EHLES AR E B ETERE o R s U ik [T, JERTHR S 22 4 B AR B2 IR, 2011,
25(1) .15 ~19.

Feng Zhanying,Li Yongxia,Sheng Hong. A method of recognizing objects specified by color and shape in mobile robots[ J].
Journal of Beijing Union University ;: Natural Sciences, 2011, 25(1) :15 ~19. (in Chinese)
17 Rein-Lien Hsu, Mohamed Abdel-Mottaleb, Anil K Jain. Face detection in color images [ J]. IEEE Transactions on Pattern

Analysis and Machine Intelligence, 2002, 2(5) :696 ~706.



