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Fig. 1 Schematic diagram of measuring system for acoustic impulse responsees.
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Table 1 Specification of measuring system for acoustic impulse responses

Item Specifications Remark
. microphone : 4~40kHz
. . microphone preamplifier : 3~200kHz .
Microphone set . dual microphone power supply : 200V, Bruel & Kjaer
-5~55dB channel gain range
Digital . Sampling rate : max. 2GS/s Tektronix
oscilloscope | * L WO channel model : TDS380
. Bandwith : 400MHz
Digital . Measurement range : Brix 0.0~55.0%(min. ATAGO Co
unit . P
refractometer Brix 0.1%) model : PR-1
- —_ R CAS Engineering
Digital balance | .Weighing range : 0.5~25kg model : SC-25P
. Max. force : 250kg STABLE MICRO
Texture analyzer | . Force accuracy : 0.025% SYSTEMS
. Speed range : 0.01 ~5mm/sec » model : TA-HD/250
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Table 2 Conditions of neural network

Number of unit

Data type Input layer | Hidden layer | Output layer Transfer function
10
Frequenc 15
B —
30 Logsigmoidal
530 activation function
6 2 log sig(n) =
Peak 6 5 Trestm
frequency 15
18
21

3.4 9@ 1%
7t deute) B4
B de AlEE FAAREY EALE E 34 JeiUd

Table 3 Physical properties of watermelon used in experiment

Date diameter weight density volume czugt:t firmness
x 3 X 1073m3 !
ol harvest (m) (kg) (x10%g/m? | (x107°m®) (Brix %) (1))

ripe 98.8.13 | 98926 |0.210~0.275| 595~8.80 | 0.8696~0.9931 | 6.10~9.25 | 9.8~127 |3.88~12.63

Grade full

unripe | 98.8.24 | 98.9.26 |0.194~0.225| 435~7.70 | 0.9184~1.2317 | 410~8.05 | 83~104 |862~2257

crack | 98.8.13 | 98.9.26 |0.210~0.228) 590~6.75 | 0.862~0.915 645~7.60 | 9.8~106 |9.80~17.32
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Fig. 2 Firmness and sugar content of watermelons used in experiment
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(c) cracked watermelon

Fig. 3 The acoustic waves of ripen, unripen and cracked watermelon in time domain.
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(a) FFT spectrum (b) MEM spectrum
Fig. 4 The frequency spectrums obtained with an FFT and a MEM.
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Table 4 Learning results of neural network with the number of hidden layer units

No. of hidd
Data type | o O et 10 15 20 30 50
layer unit
Detection rate
of 100 97 100 97 100
ripeness(9%6)
Freq. bandwith | Detection rate
of crack (%) 100 100 100 100 100

MSE 0.0001253 | 0.0152635 | 0.0001212 | 0.0152545 | 0.00011556

No. of hidden
layer unit
Detection rate

3 6 9 12 15 18 21

o) 97.1 94.3 100 100 97.1 100 100
ripeness(%)

Peak freq.
Detection rate
of crack(%) 94.3 943 97.1 914 94.3 97.1 100

MSE 0.04399{0.04719{0.01517|0.04577|0.043820.01509|0.00167

Table 5 Accuracy of the internal quality evaluation of watermelon by neural network
algorithm

No. of hidden
Data type layer unit 10 15 20 30 50
Detection rate
of ripeness(%) | O 66.7 80 60 733
Freq. bandwith
Detection rate
of crack(®g) | 133 | 80 | 733 8 80
No. of hldFIen 3 6 9 2 5 5 .
layer unit

Detection rate

of ripeness(%) 786 | 786 | 786 | 429 | 929 | 8.7 | 714

Peak freq.

Detection rate

of crack(%) 714 | 714 | 786 | 786 | 714 | 786 | 786
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