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The study and design of a device for automatic measurement of papaya crispiness
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Abstract

The device for automatically measuring papaya crispiness was developed for use in selection of the
variety of papaya suitable for making papaya salad. The device consisted of a bending mechanism having two
links hinged together, a stepping motor for rotating the bending mechanism, a monitoring system for breaking of
the papaya rod involving a light source and a light intensity measuring sensor, light dependent resistor and a
microcontroller for controlling the rotation of bending mechanism and calculating the angle of the mechanism
links. The operation started by preparing papaya into a rod with diameter of 6 mm and inserting the rod on the
link of the bending mechanism. After pressing the starting switch, the stepping motor would rotate the link of the
bending mechanism and bending two ends of the papaya rod towards each other until the papaya rod was
broken. Once the papaya rod was broken, the light passed through the gap and reached the sensor leading to
higher resistance of the sensor. The controlling program monitored the breaking of the papaya rod through the
potential dropped across the sensor. When there was a change in such the potential the program stopped the
motor. The angle of the link was calculated to represent the crispiness of the papaya rod. The higher the angle
of the link, the lower the crispiness of the papaya rod. Test results showed that the device could display the
crispiness of the papaya rod in agreement with manual bending and the obtained angle was related to work to

limit with a correlation coefficient of 0.56 by using 5 species of green papaya.
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Figure 1 A device for manually measured angle of

papaya.

4.) Controlling system

Figure 2 The schematic diagram of a device for

automatic measurement of papaya crispiness.
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Figure 3 The operation of the mechanism of a device

for automatic measurement of papaya crispiness.
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Table 1 Average value of work to limit (5 mm) and

breaking angle of papaya from different varieties.

Parameter
, Work to Automatically ~ Manually
Variety

limit measured measured

) crispiness angle (°)
DN1 0.0590 75.5 155.0
DN2 0.0700 72.5 165.0
DN3 0.0560 77.0 175.0
KD1 0.0527 68.5 142.5
KD2 0.0527 74.0 165.0
KD3 0.0557 72.5 160.0
KDSK1 0.0640 70.5 165.0
KDSK2 0.0807 78.0 160.0
KDSK3 0.0672 725 165.0
KN1 0.0532 81.0 175.0
KN2 0.0430 68.5 145.0
KN3 0.0493 67.5 162.5
PL1 0.0685 73.5 167.5
PL2 0.0640 81.0 175.0
PL3 0.0608 79.0 1725

Note: Kake Dum (KD), Kake Dum- Sisaket (KDSK), Kake
Dum-Dumnern (DN), Plugmailai (PL) and Kake nuan

(KN), DNi means papaya number i of variety Kake Dum.
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=
0.0 T T T ]
65.0 70.0 75.0 80.0 85.0

Automatically measured crispiness

Figure 4 Relationship between manually measured

angle and automatically measured crispiness.
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Figure 5 Relationship between average value of angle
and work to limit by comparing the angle measured

automatically and manually.
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