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Watermelon sugar content detection based on the external

characteristics and sub-band spectrum centroid method
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Abstract: At present, the vibration nondestructive testing method
has high requirements on hardware system and test conditions, and
few practical application systems have been designed.. In order to
solve this problem, a portable vibration test detection system was
built. The time signal was denoised by the method of wavelet thresh-
old denoising. The sub-band spectrum centroid of a certain watermel-
on variety was extracted. The product of square of transverse
diameter and the longitudinal diameter was proposed as the volume
parameters. It is found that the frequency point of sub-band spectrum
centroid is negatively correlated with the quality of watermelon and

the volume parameters, and is less dependent on the intensity of the
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excitation. Using stepwise multivariate linear regression analysis and
surface modeling established the sugar detection model, and the qual-
ity of watermelon, the frequency point of sub-band spectrum centroid
and the volume parameters were variables. The model established by
surface modeling method is better. The determination coefficient of
the model reached 0.881 1, the standard deviation of the prediction
set sample RMSEP was slightly larger than the standard deviation of
the calibration set RMSEC, and RMSEP and RMSEC were both less
than 10% of the maximum sugar content. The model can be well
used to predict the sugar content of the watermelons of the maturity
of 80% to 100% with the frequency point of sub-band spectrum cen-
troid of 216 to 268 Hz.

Keywords: vibration testing; watermelon sugar content; sub-band
spectrum centroid; stepwise multivariate linear regression; surface

modeling
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Table 1 The basic parameters of watermelon appearance
28 Fiit /g YAz /em Hif%/cm
I /ME 2 529.60 17.26 17.22
I RAH 6 598.40 26.16 25.30
S 4176.50 21.33 21.04

1.2 REEE

Tl BE AL J 3 . 352068 B, 35 [H PCB 4\ ]

B TP PAL-1 B8, H AR B A .
1.3 KA E
131 R RGEHERFMEMIKL RG0S
(T2 352C68, RELHEE K 100 V/g, IR =35 kHz) /N
T H RN TR S (- D TAE A AR N FiE
o INBIR T HJE A EUF R AR STM32 J4i R4 KB A
. WRETITAES B R RS 5 FKr. i F
LI VAR o I R IV = i e i 1 7 A W e 44
A il AW RE T L ke R A R R A g e 0 OO W T TG I
AL FH T IR FAL AR 3 5 558 1 1% v . G/ 7 HAR
LAy HG . /N A R T 0 keilS 455 L AT LR R
SERT R AEIE AL B DL R A5 R R .
1.3.2 WFosesah J 2 73 0% 0 R AR RS A TR
[ o et 7 B Sk A 0 50 1) B L A o 1A B R R RR K

it

"

L THER
Bl BAREEFRDLNZAH

Figure 1 Vibration testing system for watermelon
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Figure 2 The diagram of different tap strength

vibration testing system
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Figure 3 Acceleration shock response acceleration signals
filtering before and after the shock response
signal filtering signal
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Figure 4  The analysis diagram of the optimal sub-band

spectrum centroid extraction before and after fil-

tering
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Figure 5

The diagram of mass and sub-band spectrum

centroids frequency point
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Figure 6 The diagram of the d, of all watermelon samples

and sub-band spectrum centroids frequency point
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Table 3 The comparison and error of the actual sugar
content and the predictive sugar content of the
prediction set sample %
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