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Development of Nondestructive Quality Evaluation System for Watermelon
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(1) Microphone g 442
(2) LCD

(3) Microprocessor
(4) Microswich
(5) 9V battery’

(6) Trigger

(7) Compression spring =IE= AR < B
(8) Impact stick 5 ==
(9) U-type spring :
(10) triangle supporter 5
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o (=

(a)

(b) (c)
Fig. 1 Schematic diagram of quality evaluation system for watermelon(a) and its
prototype(b, c).
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Table 1. Specification of potable quality evaluation for watermelon

Items Specification
Processor . ARM&TDMI (KS32C41000-60MHz)
Graphic LCD . 128%64 mono LCD
A/D resolution . 12bit
Trigger . external input
Sampling frequency . 5kHz
Microphone . Response frequency : 20~20kHz
Size . 200X 200 mm
Weight . 290g
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Fig. 2 Flowchart of system software.
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Table 2. Base establishment for watermelon with blood flesh, cavity
(a) Blood flesh
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Item sound 1 2 3 5
Flesh color’(a value) | 22814\ 20~22 | 18~20 | 16~18 | 14~16 |14 and less
Area o |05em and|o5-30en?| 5,0~75cm? |7.5~140cm?|140cm and
Condition of cell wallj ¢, 9 clgﬁfe?prSe collle/lgse 2/3 collapse| collapse collapse
(b) cavity
Item | sound 1 2 3 4 5
Space 0 5mm and less | 5~10mm | 10~15mm | 15~20mm | 20mm and over
Length 0 lcm and less | 1.0~3.0cm | 3.0~50cm | 50~7.0cm | 7.0cm and over
Area 0 |05cm® and less|0.5~3.0cm?| 3.0~75cm? | 7.5~14.0cm? | 14.0cm? and over
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Fig. 3 Relationship between the parameters of quality evaluation for watermelon.
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YES NO
YES TR B
FPP<0.35 Immeture(s++) PP/ P03 B
NO ;
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o o] ° |
AFV<7.5 )
& ZOoR<a Immeture(s+) 1 PFM/PFM, . >0.7 Maturo(s+) |
YES 4 YES 3
et i o
<The evaluation algorithm for <The evaluation algorithm of maturity>

defect watermelon>
* PFMjyg © The maximum magnitude in the fregency band which is from 0 to 250Hz)
PFMmax @ The maximum magnitude in frequency spectrum
E1/E2 = (0~400HZ) energy /(400~800HZ)energy

Fig. 4 The algorithm of internal quality evaluation for watermelon.

— 197 —



ARAG FUELRAI Y BRRGE

SUEARAs|Y BARLE Ay Had E3

of “HBEFU WAYTHG Hab3}

Zk7k 2270, 4970 E AHEStR s, B 3914 Biewrst Zo| ud FARAY Rdo] FF:

87%0] At
AeE 2ae 54

Zkz} 4170, 3170 F 720 AAAU WA F

l

Table 3. Accuracy of quality evaluation

model] for watermelon

Destructive
Quality factors evaluation Total
sound | defect
Prototype sound | 46(93) 6 52
defect 3 16(73) 19
Total 49 22 71

¥ Accuracy =(186+64)/71 x 100 = 87%

Table 4. Accuracy of quality evaluation
by producer
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Table 5. Accuracy of quality evaluation

by prototype

Destructive Destructive
Quality factors evaluation Total Quality factors evaluation Total
sound | defect sound | defect
Foducer sound | 33(81) 10 43 otot sound | 33(80) 4 37
p defect | 8 | 2168 | 29 | |POPGetect| 8 | 2788) | 35
Total 41 31 72 Total 41 31 72

¥ Accuracy: (33+21)/72 x 100 = 75%, (32+28)/72 x 100 = 83%
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