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Identification of watermelon varieties and forecast for sugar content

of watermelon based on vibration characteristics
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Abstract: In order to solve the problem of consumers misjudgment by
hitting watermelon because of different watermelon varieties, a vi-
bration detection system was built to get the frequency response
functions of “Huang guan”, “Zaojia8424”, “Jng xin” and “Xisha”
watermelon. Using the PNN neural network model achieved the iden-
tification of watermelon varieties, and the accuracy was more than
92%.At the same time, according to the relationship between the
sugar content and the main resonant peak frequency, the prediction
model of the sugar content of each variety of watermelon was estab-
lished by stepwise multivariate linear regression analysis, and the co-
efficient were all above 0. 86. The prediction set samples were
identified and then predicted the sugar content. The measurement er-

ror of the sugar content of the watermelons which were identified ac-
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curately was less than 6.2%. The measurement error of the sugar
content was larger for the watermelon which was identified
mistakenly because of error prediction model. On the above basis,
the unknown watermelons in the market could be identified, and then
the appropriate corresponding model was selected automatically to
measure the sugar content.

Keywords: vibration testing; watermelon; varieties; sugar content;

formant frequency
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Vibration testing system for watermelon
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Figure 2 Force hammer impact force signal and acceleration
impulse response signal
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Figure 3 Frequency response function(FRF) of watermelon
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Figure 4 The frequency response function of the different

material hammer heads
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Figure 5 The frequency response function of three strokes

of aluminum hammer head
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Figure 12 The diagram of the first formant frequency. the

second formant frequency and third formant fre-

quency resonance peak frequency of different va-

rieties of watermelon

R, AT W REAS F T T

AAL G 1 Matlab R2015a #5719, 1 554 R &£ B 1
3 AW T2 A R 40 A REAAE g I ZhRE A L 45 3 7 R
a AR A PNIN 60 2% 450 R, 7 ] 40 A FE A PR 9 i A
HEAT ) 45 1 BE A 30, ) BRI 12 0 4% B 5 FH R o oK A A 1 2 531
BEAT HUI

HI 2R 1Tt JORORID S 5 A A 1 S 288 Sl AR T 28 5] 5

F1 PNNHEMEERINRMERHH B ER

Table 1  The results of the PNN neural network model

for unknown samples

BeAs ELSRZEH] WUMZEH || R4 ELSEZEH] WIS
1 1 1 21 3 3
2 1 4 22 3 3
3 1 1 23 3 2
4 1 1 24 3 3
5 1 1 25 3 3
6 1 1 26 3 2
7 1 1 27 3 3
8 1 1 28 3 3
9 1 1 29 3 3
10 1 1 30 3 3
11 2 2 31 1 1
12 2 2 32 4 A
13 2 2 33 4 4
14 2 2 34 4 1
15 2 2 35 1 1
16 2 2 36 4 4
17 2 2 37 4 4
18 2 2 38 4 4
19 2 2 39 1 1

20 2 2 40 4 4

143



E3EELH

FE N A 3T R Sl R A I A 5 B

B AR 8424 REAR P LA D Bl D AR P
A2 ASREAR B S BRR L TN 4 Y A R 92,500 L KL
BORTT DU 3 15 B SR P 22 AR Sl 80 AR AT LA 2 A T) i ol 74
JH 3 26 ] L
24 BEMEERNERKET

E AR BT R B AR 1B R A R
A B 5K AR 5 38 S B B AN T IO 3 A A AR A
Ko JRBUHE AL RE 728 10 56 2 B 7Y I B4 4k 3l 45 4 . TR BLAY it
Ii’fﬁ% SN S S ) P T A R0 SR AR L fE

VI AR AR R R A R I SR A R R

%Y‘{E'H?k JI T V8 IO 2 A 0 4 4T P TR R Y A
1o Z IR & B S BN R L B R T PR
il TP B A% O A AR o TR UG F 9 W RS A R AE 22 ) Y
FASRE S FR AT LS B A [) 25 0 v IR a4 R

HT T 4l TG OB JEE 00 A 2 A 5T A 5 ik — B B LR
M 8424 JICH B HEAT @A BLIE SR 34 A4, WP 13~15 FrR,
Iy LA 8424 BEARHY 3 A EEIRESR 1. f. fs 5
BEE 9 56 2 ], 3R 2 Oy 2% I e A A 5 82 7 R MR B
BB B 2 R B R? H i 1 .

TE FZE B I FEvh A B R BT BE X R A R
AR R T HL 3 Jb R 0 03 R 2 (8] T RE R SE 4 A 1A A7

200"

- e f,=-5.712 16x+233.264 8
z . R?=0.732 50

s E 1908 =

&\, E_‘ ~_ .

SIS AN

i "a onm

= E 180 N

=g . .

:‘:K & [ ] \\\

= 7 170f . e e,

® 2 . L8424 N0
E ik :
= Z ~~
= 160t -,

6 7 8 9 10 11 12 13
W BE A

Sugar content/%

H13 FH424 HANE 1 ERERE 1 5

MR X AR

Figure 13  The relationship of the first peak frequency f,
and the sugar degree of “Zaojia 8424”samples
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Figure 15 The relationship of the third peak frequency f

and the sugar degree of “Zaojia 8424”samples
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Table 5 The comparison of actual sugar degree and
predicted sugar degree of “Zaojia 8424” samples
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