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Abstract

This paper addresses a fundamental and theoretical model for the shape of a cucumber and its
human—oriented proper definition of length and curvature in order to sort cucumbers electronically. In
oddifion, we design a T-shaped array of sensors to minimize the number of sensors and the processing
number of A/D{Analog/Digital] conversions, and we analyze regular patiemns of a series of 1's and
O's which are converted from an A/D module. Finally we suggest an olgorithm for measuring the
length and curvature providing o rule from the regular patterns. '

The methodology suggested in this paper could be applied 1o electronical classification of some crops
and fruits such as tomatoes, apples, and so on, and can be a bosis for developing other sorfing
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AAH b}, 4<XPOSI0, -1 <YPOS<310|0% TH A
Auge] a2y LE HA 150mm(YPOS=-1% o), I
T 310mm({YPOS=314 a7z, hi A Omm (XPOS=
49 of), A1 30mm(XPOS=10y717 &40 73,

gutHo g ol dolg FZ=of wlet & 63 2ol
35 F08 EAFY, AUAE Lo|RFIIEE R 63 2
o] ol alg¥4el LENG (i=0,..718} 225 ¢&dd 4
< CRANGES U™ty T3 29 B4Eg Jdis
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08 7. XPOSY| A

= AR AY ZPETL 10]d Zolgl FXEF o4

O<CURVAT{CRANGE| CRANGE<CURVAT

LEN{O)~LEN{1) 1 5
LEN(1)~LEN{2) 2 6
LEN{2)~LEN(3) 3 7
LEN(3}~LEN({4) 4 8
LEN{4}~LEN(5) 5
LEN(5}~LEN(5) 6
LEN(B}~LEN(7) 7
LEN(7}~LEN(8) 8

39 89 dnzlEE oA A AFEE 9kl
2 3t duElSohA Siep 39 IRNGOZ) & ¥4 N
o 19 HEDbnZ} 19 AY & 25U F9E 9o
I} Step 4] “(XPOS, YPOS)2) ¥ & g L(XPOS,
YPOS)# C(XPOS,YPOS) 2} index7} 24 32 7112} &
EE HBS slojct Axr=E B AueSe 16C73-4/5P
AHE mpelIRE e M ojd Bz FedEge
v Held mEedeiE sEsignh =5 ADHENYA =

2P el e Ygdatd 160738 do|g
E{21-N01ER0A AA 7 2eddd goe g
=3 71371 Qlckn dodsle Badas Aesgo

3. Ag

A o8 Y 7|2ATRE B Y
Al 2ol8f o[2H Ho| FZHALH QIzte] Hy)
4 FHHS 2ol9 Holgt EXEe Wi o|2H #
o7t AN 2018 AAA R sy Y& B
A= 49 AME AR3E TH A HES A4l
Qo T3 AXugstels 9e (X, )¢ H8 S 2A
sfef AR A2 2HGF O T FHA Y3l 2
ole] Aojgk FREF 2AY & Ue YL A4
st

FE ADEPA 0] WHE JRfE vlojaz ZeAA
7k AR A AAES o §3td T3 44
MR BRIl BA 20l Zdojg FFEE
AT £ 2 Aol 2t B9 o2d 20|24,
Holot Fdol B AR 4E42 282 F U5
ZAeitt.

B9 20|71 2 Rg L ofe] ZRAA vRg  glrt
T eolnee] A Az A7 Y 202
B(EUFE] SERT 257 2] o] +dd
% 2o[gelg ST UF HY7t o FoAE Ao &
AolF ot EIAHE O 2=AE ARk Bt AY
F AES A #F3 A7 Aok F ot

21 g W A9} ABUZL ded)
ALE F gk X9 L84, Q079 QX (XPOS,
YPOS)2} S0 ME 23 5L {713 08 F45of 4
A de 237 @A Fofol & AL Algdch xd
20| 8YA Lololl o B of FHZ Aste] W7 L
THE YA ADUE g9 A=A ZAIL 2= of
2 date] AA P} dge] BaolA rpdd A5zl
18] Helo] YehiA] 4 4 7] o] of Zfel of
3 ANLHES FF drE A} T Zorh



Step 1. =7)3}2} (N, XEND, YEND)2| A&
XEND—-1
YEND—-1
N—Q
For i=0,11
Begin
[FX(i130) N N+1, XEND—i
End
For j=0,31
Begin
IF(Y{i)>0) YEND—]
End

Step 2. XENDE| +X&
IF(X{0)=1 AND N<8) XEND—8&
IF(X{M=0 AND X{1)=1 AND N=6}) XEND-- 7

Step 3 (XPOS, YPOS)Z| A& N1

IF{N4}=1) XPOS—XEND 5

ELSE XPOS—XEND %n

NRMIN — 5 |

YPOS —YEND-NRMIN
{F{YPOS<0) YPOS — -1

Step 4 (XPOS, YPCS)2| Hat 5 SSHH
XPOS™— XPOS-4
YPOS"— YPOS+
For i=0, 7
Begin
LENGTH1—LEN(i)
LENGTH2:—LEN{i+1)
IF(LENGTH1{(LXPOS", YPOS"+10*NR} < LENGTH2) CLASS: -i

IF{MODE=1}
Begin
IF(CRANGE{C(XPOS", YPOS")) CLASS—CLASS+4
End
End
I8 8. 2012 mE dusE
A5y [21 ZZE, PICI6CS4T] rle|AZAESY, Mz
1997.
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