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Development of Tele—image Processing Algorithm for Automatic Harvesting of
House Melon
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Abstract

Hybrid robust image processing algorithm to extract visual features of melon during the cultivation was developed based
on a wireless tele-operative interface. Features of a melon such as size and shape including position were crucial to
successful task automation and future development of cultivation data base. An algorithm was developed based on the
concept of hybrid decision-making which shares a task between the computer and the operator utilizing man-computer
interactive interface. A hybrid decision-making system was composed of three modules such as wireless image transmission,
task specification and identification, and man-computer interface modules. Computing burden and the instability of the
image processing results caused by the variation of illumination and the complexity of the environment caused by the
irregular stem and shapes of leaves and shades were overcome using the proposed algorithm. With utilizing operator's
teaching via LCD touch screen of the display monitor, the complexity and instability of the melon identification process
has been avoided. Hough transform was modified for the image obtained from the locally specified window to extract the
geometric shape and position of the melon. It took less than 200 milliseconds processing time.

Keywords : Melon, Hybrid image processing, Man-computer interface, Modified Hough transform, Tele-operation

1. M8 o= NEHOLt 1 A ARH APEA S 7

3 Zo] tHEFo|9t} B A= A BE F A2S

AT Ao B A6 B FAE  dirom AMeel 0 SAIE e ATINY 4 S

T WIS iRl WAL S A9 B AE A 47 AHAES A2Y PR 98 M 472N 9

T BP9 Aok A A AR 9 B D AT 328 AT PR T8 AL
BEo) e A2de Y S o olistaa W o B el

Ak 5 ARol e BaR ARDTE AT B BEE ) A wigo] S A of vle) YA

ofl TS T Utk 2 w20, 1991 oIF ke Aulol % wlE Al
AVdAERe] e ] 9 eEEg] Bokelld 2R Vles ARl §43] UIRHAL Qs S0 o E B2 Al
olg% TR FQl AF3 AFF dBF S S SHAATH A4, 7, ZA, A4, AF, ad, A5, G

This study was supported financially by the Agricultural R&D Promotion Center (ARPC). The article was submitted for publication on 2007-11-
20, reviewed on 2008-01-15, and approved for publication by editorial board of KSAM on 2008-04-16. The authors are Si Chan Kim, KSAM
member, Research Associate, Dept. of Biomechatronic Engineering, Sungkyunkwan University, Dong Hyuk Im, KSAM member, Research
Engineer, National Institute of Agricultural Engineering, Sang Chul Chung, Graduate Student, and Heon Hwang, KSAM member, Professor, Dept.
of Biomechatronic Engineering, Sungkyunkwan University, Suwon, Korea. Corresponding author: H. Hwang, Professor, Dept. of Biomechatronic
Engineering, Sungkyunkwan University, 300 Chunchun-dong, Jangan-gu, Suwon, Korea; Fax: +82-31-290-7830; E-mail: <hhwang@skku.ac.kr>.

196



2], Foe] oj2rizix e BE e o
o eEsta Slck

32 Al Arjell B2 Blgo] ¥ Bzt
E0 WA g2 kel 1EAS RAS] S8

A Ao A5 42 44360 335 BUHY

#29)

ME

24531 QITHLee and Hwang, 1996). dF<]9k A4
% 7R ol i idA] AHAE FLEHA] %
upPdA F919] wiAdo] Bitsie] A E w7 o EHE] -
sh=d ofzlRol Qlrh ol Qlste FFE FdAE V]
A ARt ol Assh delo] Agshs |l 3o ddAzE
Ae] 7421 D AHgAo] At dHoRE At ¥t
= 548 S/t AdkE ) il AstEe
7N 3L Stk webA HFE AR Ve A A

O

&
o Mz

o
il

RN AT oI T2A B2 sfell A1 5 )
& EAEe] FAWYOIL AAAY] YA & guo]

4 ek

HAFE QA A2 AAIRE R Helehs 29
FAE WA YEiM B B el AAY e
0% 3t Qivh H 50| TEAXY Adso] BlokA L
& D Al BE T ol AT E o]
o ¥lo] At o] &st YA 7€) Aol H
=31 glti(Harrell et al., 1990; Jiménez et al., 1997;
Nagata et al., 2000). e} A= 22 JrZo] To]
B9 3 wljef] bt To] 2t A} g M ARE
o] &3t Ju st Heir} 7hssith SAE Akg o] &5t G
A A gshe Fobel whhd A4 ARe] w¥n
FAEE o] Gk whE Mgl B

& FAIE] Akl Sl

i

R
oy
(o]
oft
fd

o
3

[oz
3
£

lo

Jo

o
2,

i
e

O
ofrt
£
i)
B
O
_—

LIS A i ddAe e, 2Ela g
T S8E AAHOE Aof gl A FR= 2
ZE Aishs AW 2F B A 2T 2ol A ol
A R 8go] 7P A, YAESE 9 AP e
LF7F AA717] vk 7hEE 2 @40 dig QA A
9 A 7 ela B A el dske diAlE
AR FE8hT A4eh= giF-E9] Aol gloir dA
o] A A 8 A A2 Q1A wH el nite]
A FFFof Qleh eARL AFEHE o8 PdHT

o
Mt~
o
oX 4
o
offt
=2

J. of Biosystems Eng. Vol. 33, No. 3.

B oM thdA g iAo 2 i 48 FEske
oI e gk RS AP LIS Fo)
grgAle) QA Q1A B AR &Y FURE Fushe
= stk 2, AFE AU AN A Ak B
329 oAl A 2 B 5HE RSk AIAEE S
S ol 913 AFEISH 222k Elols B ol V)
o & i Q. 7

24 Qo] it A0 AYTAE Fatol A28

o] o3 FEE 3 Bl AT TRSTE FA Y
Ao that 21ape] Q12 % Wk Asfo] ATl FFEH

PIAUE FYFOEA 27 JYIALYY OFE FHIE
% sigln 9 el SRaelel g JHE St
o B QPR BueFEel WA A U He) Azl
WYL FPAIES S

2. M=z % TH

. M=

Seele] dgiEAe W FAA Ay v Aol
B 3 BT AAeA A9 7197) BEIE A

AAPES o g s}, dEe) A
Solil Rk AF 18 cm H9)e] 8o
2HE 120 cm? Folol folAS et uAH T g 5 gk
7} 30 em AL FE AujE]

L. AlLE TR

19 12 ATl AR AR Aol AY AlE A
FhelETMC-7, PLUNIX), 54 94 &/4217(RTS-112 and
RRS-212, RF-Korea), Z#H % 78H(Meteor2/4, Matrox), 7
FEE|(Pentium 111, 512 Mbyte), E1%]A=18)(AccuTouch, ELO
Touch)S AHaHet TuE = FAsIgIch

AR BE S Ay A4 oAl dish g4

Fig. 1 Remote wireless local image processing system.
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Fig. 2 Image of melon captured by wireless transmission.
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Fig. 4 Gradient kernel: (a) vertical gradient (b) horizontal gradient.
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