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Abstract

A grape fruit is required for a lot of labor 1o harvest in time in Korea, since the fruit is cut and
grabbed currently by hand. In foreign country, especially France, a grape harvester has been devel-
oped for processing to make wine out of a grape, not to eat a fresh grape fruit. However, a harvester
which harvests to eat a fresh grape fruil has not been developed yet. Therefore, this study was
designed and constructed to develope a image processing system for a fresh grape harvester. Its devel-
opment involved the inlegration of a vision system along with an personal computer and two cam-
eras. Grape recognition, which was able to found the accurate cutting position in three dimension by
the end-effector, needed to find out the object from the background by using two different images
from two cameras. Based on the results of this research the following conclusions were made: The
model grape was located and measured within less than 1,100 mm from camera center, which means
center between two cameras. The distance error of the calculated distance had the distance error
within 5mm by using model image in the laboratory. The image processing system proved to be a reli-
able system for measuring the accurate distance between the camera center and the grape fruit. Also,
difference belween actual distance and calculated distance was found within 5 mm using stereo vision
system in the field. Therefore, the image processing system would be mounted on a grape harvester to

be founded Lo the position of the a grape fruit..

Key words: image processing, stereo vision, robotic harvester

*Corresponding author

D =52 20004 FE7IE/ A d5= S5 S

=

W $2) rle] Teade gk Be kB
£8%E PFHYCE ofFoAL k. & o=
H55 FA, B Al HAE wo = BAY, 74
3 T2 @ @0z =7E olgslel AU T
= Al FET FFe wer 2] zold Rlele
SIATE, AEE Aardn )elA] 50 cm~150 cm W<l
N BRERUG e B9 As oo Sa
A BE =S 9o 9t 53] Ix HE8Le ¥
2 YR QSN FTF Al HF7ERY slEhs A
3] S Be Fo} Wasih, asnE A4
Y $ES 3R gred ¢ g, old wE ¢ig
@ T 0 AY0E TZEE B8 2718 Sl

e dgoR Al 2 oL ¥ lrk o)A
AaE HiFo] B u g9 Frhe 8 9oy
A7 B 420 7EAS 2 = HANs
Bl R T& o83t At A4 a7ET 3L
= AAoltt. olgh AEAIAI GloiA] AEslddE A
7= Tede 2 58] ArElelAn i, gk A
AN AEEArolM tikEe] 914 2 dv)E
o] 71 Z99 BEo)HGuyer et al, 1989, Howarth,
1987). ol#igt thEe] <lag 9% Zzele o8
7K A71HAE 7123 AAME olgslaL gleow, oE
AX HAZ= 7HEtE o83 ZAADE 085 7]
50| Bo| /g Slch. ) 5o S 3
A et AV es =Y O™ (Lee, 1990),
Uelle ErfE T8RS 31 Al pAdess &

-172 -



Iegg 2R TS A3 GAAEA L

HH L FAHEE ol 8sle] BErlEe] 3219 AR
= 97 98 BEviRe] FAEEE AN A=A
o B3t A7 Ba=EStkSon et al, 1997). g
Mg 2 8o g 98 FAdARE o] &k A
o] 912 Cﬂjza] & B8k THJang et al,, 1997).
B ATE g rEsied oM B =Y
BrlE Zé%‘o}ﬂ e F= FEL 2R /L]
A3 72ATEN P Faskal dHeR o] Fo
Aol Tr:o] FAI) HAE AYEHA detelarat &t
=8 k. 33 T I=E FHElERE dof
A 2z gGAresRE ITE ;gz;]-a- o) xl&lar, 914
H ¥eE AE9] B¢ 331 AEkE mEsled 4l
sl AEEHA AZHRE 5 F = 3 Al

A2 Ak BFo] qlck
Mz 2 ek

1. AEEX|

1.1, MEIER| e

Yiprjoz A o
Fig. 13} Zo] A dzEyy

g Aladle) Tl BEL

O =T

5, PIYR, F HFH

2 oxlzaneg TALJT Fe CCD FHHTERE]
deEd GANEE RS-170 FEle] old= 1 AEE
Ags }%ﬂ-

Table 1. Specification of CCD camera.

Itemn Specification
TV NTSC standard 525 lines
60 field/sec 2:1
CCD camera 1/3inch interline transfer
(Model: Image sensor cCD

ICD-703)  Pixel elements 771(H) > 492(V)
Resolution 460 TV lines
S/N ratio 50dB(AGC OFF)
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Fig. 1. Image processing system.
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Fig. 2. The image processing system for grape field experiment.
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Fig. 3. Flowchart of grape recognition algorithm.
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Fig. 4. Stereo image processing model.
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Fig. 5. Computer main screen of the image processing program.
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Fig. 6. Tmages of a grape for feature pattern detection.

Table 2. The image processing system performance; Total
numbers in finding grape fruit detector.

Number of pro- Number of Number of
cessed pictures  detecled grapes  undefecled grapes
20 12 3

20719] & B I53 A7 Table 29} o) 12
7N} E=of HEiA &) 7k

olefgr Aabe delMs AFsiEEe] @Folre]
7HHAQ1 B3¢ wiE g Bgo) Asiz e

SErr

Ik mebq Bek 3aE A 5L Slele 2
e 4l

3 5549 < 2ueE Bo =2ye

2. 3314 913 2
2.1, ALHaS
FUE Tx 2R il Two) AU 9K 3
RE Piie) YuaEo ey Y5¥ vk )
o olg $igte} T vhe) AleE ol gl o) 3
A4 94 Ang Hsshes S5k A4 Aol

|
|
¥

Fig. 7. Computer screen for stereo images of the model grape.
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Table 3. Precision data for measured distances at 50 different positions for model grapes.

No Actual distance Ca'lculated Error No. Actual distance Callculatcd Error
distance distance
1 500 500.261 0.261 26 700 691.546 8.454
2 500 500.261 0.261 27 700 712.645 12.645
3 500 494.616 5.385 28 700 701.949 1.949
4 500 494.616 5.385 29 700 712,645 12.645
5 500 500.261 0.261 30 700 701.949 1.949
6 500 500.261 0.261 31 800 796.822 3.178
7 500 494.616 5.385 32 300 796.822 3.178
8 500 500.261 0.261 33 800 783.693 16.307
9 500 494.616 5.385 34 800 796.822 3.178
10 500 500.261 0.261 35 800 796.822 3178
11 600 601.242 1.242 36 800 796.822 3.178
12 600 609.284 9.284 37 800 796.822 3.178
13 600 601.242 1.242 38 800 796.822 3.178
14 600 609.234 0.284 39 800 796.822 3.178
15 600 617.524 17.524 40 800 796.822 3.178
16 600 609.284 9.284 41 900 869.083 30917
17 600 609.284 9.284 42 900 901.505 1.505
18 600 609.284 9.284 43 900 901.505 1.505
19 600 601.242 1.242 44 900 901.505 1.505
20 600 593.389 6.611 45 900 018.576 18.576
21 700 701.949 1.949 46 200 936.260 36.260
22 700 691.546 8.454 47 900 885.018 14.982
23 700 691.546 8.454 48 900 901.505 1.505
24 700 691.546 8.454 49 900 869.083 30917
25 700 701.949 1.949 50 900 918.576 18.576
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Fig. 8. Computer screen for stereo images of a fresh grape.

Table 4. Precision data for measured distances at 12 differ-
ent positions for [resh grapes.

No. Actua] distance _Calculated Error

(mm) distance (mm) (mm)

1 1,011 973.607 37.393

2 1,032 1,035.151 3.151

3 1,077 1,080.387 3.387

4 1.100 1,104.424 4424

5 1,125 1,129.486 4.486

6 1,155 1,155.639 0.639

7 1,180 1,182.955 2955

8 1,210 1,211.513 1.513

9 1,239 1,241.397 2.397

10 1,270 1,272.700 2.700

11 1,306 1,305.524 0.476

12 1.340 1,339.980 0.020
Average - - 5.295
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