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Development of a Grader for Green Pepper
Using Machine Vision (II)

- Development of Automatic Feeder and Discharge Unit
and Evaluation of System Performance -
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Fig. 1. Flow diagram of green pepper sorting process
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Fig. 2. Schematic diagram of green pepper sorting system

Table 1. Specification of machine vision system

Item Specification
Chamber(L X W X H) 7920 X 998 X 1770mm
CCD Camera Progressive scan RGB camera
Image Processing Frame Grabber RGB camera support
System Computer CPU : Pentium I

S/W Library & Tool

Mil-Lite 6.01

TNlumination

Fluorescent light

3wave length fluorescent lamp)

Belt conveyer for

isolation(L X W X H) ~ 1,000 400> 850mm
Isolation & Belt conveyer for
; conveying
Conveying Size(L X W x H) ~ 4,360 X 460 % 850mm
Power - 3 phase, AC 220V, motor 1Hp
Inverter - Sungnam eng. SPD 2000 200V
- Nozzle type air jet
Nozzle size - ¢ 1.0, 20mm
Discharge Regulator pressure -0 ~10 kg/cnf

Solenoid valve
Sensor

TVF301 (Press 1.5~9.0 kg/cm)
Photo sensor(PSN30-15DN)
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Cai! magnet for operation
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Fig. 3. A feeder operated by vibration for green pepper
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Fig. 4. The lineup of injection system using compressed air
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gt o] 12emolAt, & 8~12cm, & 8cmoldtE TEEA EAE FAG A Zo
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ZAs 9 8 Eole FIAMAGNAN N 2L FEE SAHAT. AS5AELE 2EdY
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TR A AeHd AEAE, Z33 9 =3 SEE HMEAFEE 244G

onj, EFQAE obd Hg ol 43 .
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SE = n—1
X; . actual data yi : predicted data n : sample number
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Table 2. Discharge performance of air-jet nozzle according to nozzle type

vty f g o[ eO rel e [— Fte et e
(m/sec) 05 1.0 2.0 05 1.0 2.0
e e e
e i el e
060 3 B e B B g 5

© : Good, A : Fair X: Bad
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Table 3. Individuation rate of a bowl feeder according to operating voltage

Vibration(cpm) | 4/ 2% ) e e )
162(3.3A) 13,800 93
3500 177(3.9A) 16,200 90
194(4.3A) 18,600 89

(2) A8 Az 2 AENY
Az A& el Algd A3 H494 BE vig 2o FFEE 030m/s9 0.45m/s
ol ARAEIE 91%olA, EAEo] 0.1%E FIEA JElgn FAPHTL olFE:
0.45m/sol A At 121kg e 2 Q& vl 558 A Vet

Table 4. Accuracy of sorting and damage rate according to conveying velocity

Velocity of supply Air pressure Sorting
m/sec) (kg/cr) performance(%) Damage(%) Remark
0.30 5 93 0.1 pullcorn tlype of
nozzle
045 5 91 0.1 nozzle size
0.60 5 26 05 ¢ 2.0mm

4 Zé‘?:lEf:; 4 @ﬁr E 59 o] o] FHoME F IF YA

A %%%i
oA F ERor ol UV BAZ AR AANA ¥ Az wUH g )
Ao AejM = By F& 5 AFEE UdEHoy, 3 SAHd AME B nFA 2
A7b o2 wgon HA @ nFAME MY £ JYES HAFYh
Table 5. Sorting error by length and curvature of pepper (unit : %)
Size Length Curvature
#1 #2 #3 #1 #2 #3
Large size 57 5.2 6.0 2.4 24 29
Middle size 49 48 4.7 18 15 1.8
Small size 43 4.3 4.3 1.6 25 1.9
Curved 5.7 49 5.8 3.2 3.2 39

(4) 592 48 AEx

olF &L 0455m/solM XFE ol g3t AEAE & A ¥ 63 o] Zo] AE g%
T Ut SAAME 47 860, 81.3%, 2oAE 906%R 3, 1| FHLAE 43~56mmz |
Extorn], ¥ nFol tiajA= 94%9 A& =9} 34mme SHLAE BHAFUAT
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Table 6. Performance of length and curvature sorting

Size Mometion | ete” | S camae | Accuracy(®9) | ot o e
1 50 45 90 5.7
Large size 2 50 41 82 5.2
3 50 43 86 6.0
Average 50 43.0 86.0 5.6
1 50 39 78 49
. . 2 50 39 78 48
Middle size 3 50 m 38 a7
Average 50 40.6 81.3 4.8
1 50 45 90 4.3
Small size 2 0 4 88 43
3 50 47 94 43
Average 50 45.3 90.6 4.3
1 50 49 98 3.2
Curvature 2 50 46 92 3.2
3 50 46 92 3.9
Average 50 47.0 94.0 3.4
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FAME 47 86.0%, 81.3%, 2dlAE 906%AL, olW EAHQxE 43~56mmE U
Blyton] # %o taldE 94%9 AL 34mme E2ALAE B Fh

ol Al&r)el AdASS NG 121kgl 2 Q1o Blste 554 Egow, AR Ag
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