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Comparative Study on Optical Devices for Lemon Fruit Counting
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ABSTRACT

This study was to compare the performance tested among optical devices for counting
lemon fruits. Methodology was comprised of making up an electrical circuit to be capable of
mounting 4 optical devices namely electric bulb with concaving lens (EL), laser emitting LED
(LL), infrared emitting LED (reflectance type) (IL) and infrared emitting LED with fiber optic
(10). The aspect of the experiment was a) to determine the countability and counting
accuracy, b) maximum clearance that a device could detect an object, and ¢} light dispersion.
Result showed that i} the optical devices namely LL, IO, IL and EL could detect {count)
lemon fruits accurately without errors at the rate of 4.3, 407, 4.15 and 4.16 fruits/second
respectively, ii) LL could detect an object further than other devices (more than 200 cm) on
the condition that light source and reciever have to be aligned, iii} within a distance of 8 cm
between light source and the object, LL has no light dispersion {angle of light dispersion, 0
= 0). Laser beam was straight with 0.2 cm in diameter and symmetrical to the centre line of

light source. EL. IL. and 10 gave 0 = 43, 5.7 and 206 degrees respectively.

Key words: optical device, lime, count
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Figure 3. Lime counting machine

4) electric bulb with convex lens 5) lime

1) Hopper 2) PVC passage 3) counting circuit
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Table 1. Countability of lime with various optical devices by means of ANOVA at 5%

significance level

Optical devices

Counting rate (fruits/second) Coefficient of variation {CV) %

Laser emitting LED 4.29 6.86

Infrared emitting LED with fiber optic 407 4.70

Infrared emitting LED 415 6.30

Electric bulb with convex len 426 8.91
NS

NS = non significant

Table 2. Statistics of maximurn clearance between fransmitter and receiver that the object

could be detected

Optical devices

Average maximum

clearance {cm)

Cofficient of

variation (CV,%)

Laser emitting LED (LL)
Infrared emitting LED with fiber optic (10)
- Infrared emitting LED (IL)

Electric bulb with convex len (EL)

200 0
8.52 0.53
162 047
20.3 2.81

LED = light emitter diode

10 Apseann 203 . lufluaesuniu
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Table 3. LSD analysis of optical devices influence upon object width

Optical Device
LL 8] IL. EL
0.200d 2.433a 0.633b 0.503¢

In a row, mean, followed by the same letter are not siginificanty different at 5%
LL = Laser emitting LED IL = Infrared emitting LED

O = Infrared emitting LED with fiber optic EL = Electric bulb with convex len

Table 4. LSD analysis of light source-object distance effect on object width

Light source-object distance (cm)

0.5 22 8
0.150c 0.825b 1.852a

In a row, mean followed by the same letter are not siginificanty different at 5%

a) LL

O T AN

source

Undetectable Undeteciable Detectable

b) IO, IL
Light j Mi““ """""""""""""""
source e e e A .

Undetectable Detectable Detectable

Figure 6. Detectable object arrangement
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Table 5. The smallest width of the delectable object moving across the radiation

Light-source distance (cm)

Optical devices

The smallest width (cm)

05 (L 0.2
10 0.2

IL 0.1

EL 0.1

2.2 LL 0.2
10 2.4

IL 05

EL 0.2

8 LL 0.2
10 4.7

L 1.3

EL 1.2

CV (%) 4.1

LL = Laser emitling LED
IO = Infrared emitling LED with fiber optic

15391 %n19ns 213 0UEI DD

BULERSA1g WUIEIMUTL N9 E e

ar
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iL = Infrared emitting LED

EL = Electric bulb with convex len
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waz 10 ki 4.3, 5.7 uay 20.6 pIRIMNAIA

(Table B)

Table 6. Average angle of dispersion at the light-source object distance = 8 cm

Optical devious

Dispersion angle {degree)

Laser emitting LED (LL) 0
Infrared emitting LED with fiber optic (10} 20.56
Infrared emitting LED (Il 5.71
Electric bulb with convex len (EL) 4.29
CV (%) 0
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