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Prediction of watermelon sweetness using a reflected sound
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Abstract There are various approaches to evaluate a watermelon sweetness. However, there are some
limitations to evaluating cost, watermelon damage, and subjective issue. In this study, we developed a
novel approach to predict a watermelon sweetness using reflected sound and the machine learning
algorithm. It was observed that higher brix watermelon produced higher spectral power is reflected
sound. Based on the spectral-temporal features of reflected sound, the machine learning algorithms

could accurately predict the sweetness group at a rate of 83.2 and 59.6 % in 2-groups and 3-groups

classification, respectively.
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Fig. 1. Example of recording the reflected sound of

watermelon in a noiseless room and (b) The
position where the watermelon was knocked to
record the reflected sound of the watermelon
(®) and the position of measuring the sugar
content of the watermelon (v)
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Table 1. Watermelon grouping for predicting Brix and the number of watermelon reflected sound for machine

learning
Group Brix range (°Bx) The number of train The number of test
watermelon watermelon
1 8.5 - 10.0 10 2
Brix prediction model |
2 10.56 - 13.0 10 2
1 85 - 96 6 2
Brix prediction model || 2 9.6 - 105 8 2
3 105 - 13 10 2
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Table 2. Brix prediction accuracy according to time and
frequency window to find optimized feature

Brix prediction accuracy (%)

Frequency window (Hz)

45 25 12
21 75.0 80.0 79.0
- 31 792 81.0 83.0
2 36 775 76.0 82.0
g 46 706 80.0 835
; 53 69.0 80.5 80.6
< 63 66.3 79.0 80.0
7 67.0 82.7 82.7
83 66.0 79.8 83.0
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Fig. 2. Sugar distribution of the entire watermelon and
sugar distribution by group of arbitrary watermelon
models | and Il for sugar prediction.
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Fig. 3. Example of frequency analysis of the reflected
sound of (a) group 1, (b) group 2, (c) group 3
according to the brix of watermelon. The white
box shows the time-frequency band where
group-specific differences are observed.
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Fig. 4. Brix prediction accuracy according to machine learning algorithm in (a) brix prediction model | and (b) brix

prediction model 1l
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Fig. 5. Confusion Matrix showing the accuracy of brix prediction according to (a) Linear SVM, (b) Quadratic SVM
method in model | watermelon, and (c) Linear SVM and (d) brix prediction according to Quadratic SVM

method in Model Il watermelon
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