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Design of walnut online weighing system based on support vector regression
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Abstract: In order to accurately detect walnut weight online, a
walnut  weight online testing system based on multi-sensor
information fusion was designed, which was adopted the method of
dynamic compensation and calibration to process signal collected from
an acceleration sensor and symmetrical weight sensors and used the
algorithm of support vector regression (SRV) to predict the walnut
weight. Then, 400 walnuts were used to acquire weight data at speed
of 0.02, 0.03 and 0.05 m/s respectively based on this system. Mean-
while the data were trained and verified. The better prediction model
of walnut weight was determined as SVR model with linear kernel
function, and the best test speed was determined as 0.03 m/s. Final-
ly, 200 walnut samples were tested online at the speed of 0.03 m/s.
The results showed that r? of linear fitting between the walnut
weight prediction and their actual weight was 0.85, and the average
absolute error of linear fitting was 1.67 g. The results indicated that
the system can accurately online test walnut weight.
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Figure 1 System hardware structure
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Figure 2 Structure of the on-line weighing device
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Figure 3 Flow chart of host computer program
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Figure 4 Linear fitting results of the on-line test

(F#% 126 )



s 5 (R &

2018 4% 7 4

[8] LU Hao, SHAO Xing-feng, CAO Jin-xun, et al. Antimicrobial
activity of eucalyptus essential oil against Pseudomonas in vitro
and potential application in refrigerated storage of pork meat[J].
International Journal of Food Science &. Technology, 2016, 51
(4): 994-1 001.

[9] HUANG Xiao-jie, LI Jing, SHANG Hong-li. Effect of methyl
jasmonate on the anthocyanin content and antioxidant activity of
blueberries during cold storage[ J . Journal of the Science of Food
and Agriculture, 2015, 95(2) . 337-343.

[10] #alRe, Zh . © LM, R RE A ALK

A E R T AR, 2007 : 44-46.
[11] ADIL Gani, WAQAS N Baba, MUDASIR Ahmad, et al.

FIMI. e

Effect of ultrasound treatment on physico-chemical, nutraceuti-
cal and microbial quality of strawberry[ J]. LWT-Food Science
and Technology, 2016, 66: 496-502.

(127 ZaE 3. AL AL e S 7 = i — 4o M R i R 6 I 4y 7
Kt RIFHRAE, 2016 1-6.

[13] MARWA Yahyaoui, OTHANA Gordobil, RENE Herrera Diaz,

MDI.

et al. Development of novel antimicrobial films based on poly
(lactic acid) and essential oils[J]. Reactive and Functional Pol-
ymers, 2016, 9. 1-8.

[14] ZRGEH0, HEORMS. AN TR £ N5 60 26 o 4 A v JU 80 R A 4% 48 i o
G [T]. ARk TRE2£4 . 2010, 26(S1): 315-319.

L15] ¥, B Fr/0 G 55, (R BRL X M Bk 7 i TR R B R 1

B, % TR, 2016, 37(19). 91-96.
(167 Fhd, B, AR, %, & 310 R 4 W s X 1 R OR

Ja PR EERCR AT SELT ). fREES N T, 2016, 16(1) . 16-20.

(171 EZWT, 220, K95, 5. STROME-TA RS I &2 & IR X i 45 O Gt
BORM BT, B REH, 2017, 42(9): 14-21.

[18] SUAREZ B, ALVAREZ A L, GARCIA Y D, et al. Phenolic
profiles antioxidant activity and in vitro antiviral properties of
apple Oomace[ J]. Food Chemistry, 2010, 120(1): 339-342.

(197 2R W0, s, fa . F )& T o 72 vp JOOH 5t 28 1k
IAFLI ] v Rl R 222 4. B AR BE £ AR, 2010, 30(3):
270-273.

[20] 22, MRS, JUW e, 45, 50 RO Y S0k SR 0 ik IR e o 5 18

AR SR g )] B Tk, 2015, 36(7): 151-155.
[21] i, w228, VEHOTE . 45, G005 Ab 3 X o /i 5 v 0t I

MM L)]. &Rk, 2014, 35(22): 310-314.

(22] EHG, SEAR, WHE DT, 55, A K I it A L5 X 0 A5 e 5 1Y £
e /E FBFSET]. AR SR . 2015, 31(6): 211-218.

(23] FZA&, MWEE, oot oo BB IS G v I 5800 15 45 16
PRy BBt A AL TR PE R E [T ], £ S A4, 2015, 36 (14) .
271-275.

[24] R/, HISE, W10, 25 B TRIT 2 LAk
PEBFFELI]. PREES N T, 2015, 15(2); 34-39.

[25] sk —Ik. 5250 nT £ IR0 ) & S HR) i A i AR B AE LD ¥
5 P EVE R, 2013 33-35.

(E#EF 92 1)
B E i 5 kS PR E A PR A ) r* O 0.85, - I 2 X iR
FEA 167 g AHXTER 22 13,2106 . 150 Y 1 B 25 B ] A8 v
o SRR AE AR .
Lok

ABFFEBT T — Bty 28 T s B AL AR R 4L
*Uﬁﬁi‘%rﬁliUJH’Jﬁ?ﬁifﬂTﬂﬂﬁfﬁ%Ji’?%ﬂ%%ﬁ%ﬁ
I G S B A B2 . 8 i X HE A [F] 58 iy KA
(7 A% PRI A 355 16 2 [ U1 ) 50000 45 ﬁ%?‘l?ﬂsﬂ%ﬁ’] 2 i i
BEG R RREL I I 0.03 m/s 5 LRMERL R L 200 MO Bk
FELR IR Y 45 2R 15 S b o i EAT AR AR A5 1 2 0 0.85, %1
HXPR 2D 1.67 g. SRR W% A G B0 E o b 52 B
BT e A i

5% Xk
[1] K& —. PR HOE ab 38 30 vk R HAE & B 28 BB K 43 ik
g R FFSE LD, BN - WYL K2, 2017, 27-34.

(2] 20, BUMITE, Z50htl, 5. KR ML 0058 BT i 45 A A i WL
BT RHALRFSE . 2008 (11): 124-126.

[3] RGeSk, iR, BOKA. B T8 385 0 & 0 3 R 5 & Jr 2 R
0170, S P, 2015, 31(5) . 114-116.

[4] SUN Li, YUAN Lei-ming, CAI Jian-rong, et al. Egg freshness
on-line estimation using machine vision and dynamic weighing[ J].

126

Food Analytical Methods, 2015, 8(4) . 922-928.

[5] ZHANG Jiang-yi, YING Yi-bin, JIANG Huan-yu, et al. Appli-
cation of optimized digital filters and asymmetrically trimmed
mean to improve the accuracy of dynamic egg weighing [ ] ].
Transactions of the ASABE, 2017, 60(4). 1 099-1 111.

[6] LIU Tong-liang, ZHENG Xue-hai, LI Chen. Design of fresh sea
cucumber weighing sorting machine [ C ]// International
Conference on Advanced Information Technology and Sensor Ap-
plication. New York: IEEE, 2015 16-19.

7] #FRE, Mef, W2E, % R EHESISHESAGIRE
MFRESERGL ] TSP, 2016, 32(10): 89-93.

[8] EEAR. hEMEREM S MEMARIELT] & &5 H0,
2006, 22(2) . 84-86.

(9] AlA& 4. A B E SH B WOR DL ST TR
WL R, 2017 11-17.

[10] PAWLOWSKI A, RODRIGUEZ F, SANCHEZ-HERMOSIL-

HARGIFRID]. HM

LA J, et al. Fast nonstationary filtering for adaptive weighing
system[ C]// IEEE Conference on Emerging Technologies &
Factory Automation. New York: IEEE, 2015: 1-6.

(1] Ak . sk Tk, ARG ShHLEE TAR e Sl o RS v LT ). HLAR
B, 2004, 26(2): 127-131.

[12] SMOLA A J. SCH LKOPF B. A tutorial on support vector re-

gression[J]. Statistics & Computing, 2004, 14(3): 199-222.
[13] HBeA. SCRE &t mH AL H R APF7E[D]. bt ER K

2%, 2005 22-24.



