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Reuleaux Diameter in the Prediction of Volume and Specific Gravity of Young Coconut
with MLR Technique
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Abstract

This research aims to study mathematical equations to predict in volume and specific gravity of young
coconut fruit in each maturity states. The equations were created from Reuleaux diameter with Multiple Linear
Regression, MLR. The two types of equation were created, the first was created from only Reuleaux diameter and
the other was created from Reuleaux diameter and height of young coconut fruit. The results shown that the later
equation has ability to predict the fruit volume in each and whole maturity state very well (R2:O.91). The predicted
value of volume was used to calculate specific gravity of young coconut fruit and found that the calculated
specific gravity was good agree with experimental value (R220.82, RMSEC=0.0383). This non-destructive
technique can be applied to evaluated maturity states of young coconut fruit and reduce process of operation
form traditional water displacement method.
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Figure 1 Sprout eye (a) and measurement of fresh thickness (b)

Figure 2 Reuleaux distance (A-B) (a) and measurement positions and length on young coconut fruit (b)
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SG = Weight in air / Weight in water (1)
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Table 1  Prediction models for young coconut volume

Model Reuleaux Dia., Dr (cm) Height, h (cm) Constant
Model 1 291.795 76.404 -3859.25
Model 2 307.839 0 -2743.42

uazANNANNUSTzIIANINenTniseA N R IAasereadTunnsuaLanalu Figure 3

2500
o Modell

2250 + Model2 3 f".’
—— Linear (Model1) R®=n a1 i !‘f?%'i":’ I
e Linear (Model2) R = 0.84 o7
o AR
2000
L]
E
3
21750
o
2
(]
51500 e
o i
o te
1250 +
1000 + : . - : : !
1000 1250 1500 1750 2000 2250 2500

Measured volume, cm?

Figure 3 Predicted volume and measured volume of young coconut

Model 1 HAuAAAIAREWlUNNIUERIN9Y Model 2 "Lunnf:”mﬁwmmu (Table 2)WAZANNTONUE
BunasldRaslugaede mature stage Wt over mature stage Wudn Model 2 IsfAnnausiuginanas daflulalédn s
Wannaaanzninands Ms ligda 0S uruguinats Reuleaux rasnae1liinslAsuuas wikauzn¥inena
ﬁmuﬁm%ummmngq (h) \leaginaiden 105 Model 1 7ifen h iuudsdassnunsanenanfldandn Model 2

Table 2 Statistics of validation of young coconut volume between model 1 and model 2

Model 1 Model 2
Stage 5 5
R RMSEC R RMSEC
IS 0.86 93.8152 0.88 94.0097
MS 0.94 66.3422 0.90 86.0633
(O8] 0.92 66.8797 0.73 131.2470
Total 0.91 76.4046 0.83 102.6180
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Table 3  Statistics of validation of young coconut specific weight between model 1 and model 2
Model 1 Model 2
Stage 5 >
R RMSEC R RMSEC
IS 0.49 0.0475 0.55 0.0461
MS 0.78 0.0354 0.63 0.9585
(ON] 0.90 0.0290 0.56 0.8364
Total 0.82 0.0383 0.70 0.0507
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Figure 4 Predicted SG and measured SG of young coconut
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