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Development of Elliptical Fitting Based Recognition
Method for Melon Harvesting Robot
Chulho Won'

ABSTRACT

In this paper, vision-based positioning algorithm for melon harvesting robot is presented. RGB value
of the input image was converted into HSI value then, melon area was extracted after performing the
binarization using HUE value. After morphological filtering was applied to remove noise, outermost
boundary points were obtained using border following and convex hull method. Elliptical fitting for melons
was perform by the RANSAC algorithm, the center point of ellipse, the length of the short and long
axis, and rotation angle were obtained. We verified the effectiveness of the proposed method by various
simulation experiments and confirmed actual feasibility of the proposed method by applying to the real
melon.

Key words: RANSAC Algorithm(RANSAC ¥¢18]Z), Melon Harvesting Robot(Fe|4323),
Elliptical Fitting(E}9443%}H)
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of & A7elMe BAL F4 7IHE o83t v if (Pli] is strictly left of the line PT2 to PT1) {

o EAlo tigt SHA I AP S FE5a 449 Push Pl[i] onto stack

EAol tigk AAAY 912 F do] ARE I5319 i+t

th 58 7 49 BAALAY HolE ALt A Jelsef

70 AAAY 9 0" & e dHo g AAHEA Pt Pop the top point PT1 off the stack
L' = max {LL, i=1,.. ,N} (3) }

o={olL,=1", i=0, .. N}

A7IM, L, O 47 FH g9 Zo] ¥ FH Y 19 6014 convex hull A2] 235 How 4
odolm, N& TH Jo] Ao} = date Hog HAH] A% ool A
2t BARE s4d082 Adste FAHA

a2 5 AN 5 2 Ed ZAM ol =X HE T3 6. Convex Hull M2| ZTH=AHM)



3. Bt Hgtof ofst &el A&

2o)e) e oz wao] e, 29
o the B A Fakol ehale] Ko B A
B % FAE 45 2 959 Qo) 917 Jus
45 5 ook B 3T U5A P, AaAe
W 5% ol 8ol $F F glov), B =EAME A
F AEYe) 5] fESA e HolHE Rl ¥
A7 2eo2 A2 B FF 4 94 RANSAC
guF ofa) el IEE YA

3.1 oi=A ghof| ofsk R EE HEH(fitting)
b o] g A
ar? +bay+af +detey+f=0 (4)
o7 Folxlnh
2o F WS a2 ra AEed s 2ok
Vay+cy +da+ey+f = —a° (%)

A7V ¥ =bla,  =c/a,d =d/a, e’ =¢ela, f = f/a
o,
A 2 G ne] HolE (z),y,): (2, 1), - (zy,)

2 oske] BEOAE A8 YA WAHA oS
3 2.
2 v 2
Ty oy Ty 1| )
: N A A (6)
T0Yn, yi Ty Y 1 6: 71’%
f
4 (e
Ap=RB (7)

)
>,
o
4>
pass
o
i)
o,
rlo

o
N
T
rr
o)
=
1o
i)

A e 49 5 A 4 8)7 2ol
EHHAT v>5 A A Ha ASHY BF A
pe 2 (92} Z°] Moore-Penrose pseudo-inverse
7IHE o] g3l Yeld 4 o{14].

p:(ATA)flATB 9

A DE B 23]z, y HEF ol e

Yo Be Hom was oo 2o,

=2

Y Y
N CECCEE
o714,
EEU
97215(177, (a—c)
 2ed—be

C =T
7 b, —4ac’

_ 2ae—bd
9= b, —4ac’

P 2_ ¢
\/ ac, +be,c, +ec, — f

w= p N T
05’0 + beosfsing + csin’0
, \/ ac +he,c, +oc — f
"V asin0—beosfsing + ccosd
o]t}

w2, 2 QoA F& pREE el e H
E AdE $ glon, 2 (1009 B Rd S 7
T Atk

33  RANSAC(RANdom  SAmple

YTelZo| o3 Bl DY M

Consensus)

Fischler$} Bollesoll 2J3]A At RANSAC
(RANdom SAmple Consensus) &12|&2 2% =
o] =7} 4%t A HolEHZEREH =Y e E 9
=3l W o] tH15-17]. RANSACS A Y&

B FoA 29 gereE Z2Ast=d o F
49 dolEE AHIA MEH3HEA THEH

5

—



1278  HE|O|C|o{&ts] =2X| A[153 H1135(2012. 1)

7hss B dHolHE AMEsta 1 ARERE fA
SHA] gF2 Ho|HE A AgT v o] Wy vt
T AL gl 27] dHolEE ARMEEIA dEE o]
9] % (consensus set)S EFA 7= WS A}
Eia=g

RANSAC ¢ag&2 ol 4& tolHolA

ol
g Jelz Aed F HH 9 seuleg 33
AL wtEsEHA 22 24 ggu]EE ettt
g dlelg7h a7l 9la1, BHlo] vetEE o
gl N7he] HolE7F Ba g A dadES
2.

ui
oo

W
21'4
&or e oo me

Algorithm:
k=0
Repeat until £ < 7
n, repetition number
1. Select randomly set, S, C U, |5,/=
U= {zli=1,-- ,M} : original data set
U: no. of original set, N: no. of randomly se—
lected data
2. Compute parameters p, = f(5,)
St randomly selected data set from U
fO: elliptical model function, p: elliptical

model parameter

3. Compute cost G, = Y, p(p,.z)

zEU

plp, z;): cost calculation function

%

4. If d<q then d:q, P =D,
C": maximum cost, p @ maximum cost pa-
rameter
k=k+1

end
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(a) (b) (c)
(e) ()

a2l o Bt gg 21 (a),d
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M

?_

xz4 | yEd | A% | 9% | 947 xz4 | vEd | A% | 9% | 547
fig. 9(b) | 319.0 234.2 109.0 148.8 60.1 fig. 9(c) | 319.0 234.2 109.0 | 1488 60.1
fig. 9(e) | 351.0 233.8 116.0 179.7 12.6 fig. 9(f) 3189 234.3 109.0 | 148.0 30.0
fig. 9(h) | 3214 284.5 126.2 194.4 76.0 fig. 9G) 319.2 234.4 109.0 | 149.2 60.0
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