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Abstract In this study, the development of a weight estimation model of electronic scale with
nonlinear characteristics is presented using polynomial regression analysis. The output voltage
of the load cell was measured directly using the reference mass. And a polynomial regression
model was obtained using the matrix and curve fitting function of MS Office Excel. The weight
was measured in 100g units using a load cell electronic scale measuring up to 5kg and the
polynomial regression model was obtained. The error was calculated for simple(1%), 2™ and 3™
order polynomial regression. To analyze the suitability of the regression function for each
model, the coefficient of determination was presented to indicate the correlation between the
estimated mass and the measured data. Using the third order polynomial model proposed
here, a very accurate model was obtained with a standard deviation of 10g and the
determinant coefficient of 1.0. Based on the theory of multi regression model presented here,
it can be used in various statistical researches such as weather forecast, new drug
development and economic indicators analysis using logistic regression analysis, which has
been widely used in artificial intelligence fields.

Key Words : Regression analysis, Polynomial, Non—linear, Weight estimation, Electronic scale

*This study was supported by 2019 Baekseok University Research Fund.
“Corresponding Author : Gyoo—Soo Chae(gschae@bu.ac.kr)

Received May 2, 2019 Revised May 27, 2019
Accepted June 20, 2019 Published June 28, 2019



\\G)
oo

AR =5 A9W A6

q

o
sl AR, T1E A% 5 ol 92 A%,
29 Hele] 2] T ol 83 A2, tAE RS
ol F2 AHgH ek @A) S

1 gk e 4
AR B NS olgslel Y B 1 o
2 3RI3jo] T e mofF Wlelrk A AR

A o= Mgkslo] HolF= WS ARSI o] uf i
A7} EE AL QS Wi T4 Bdo] 94 ¢ o)k
Alel] o]2H HHAF AR A48 Z2H
3+ 1A 3pgo] P eahA Hrk o3

dlo|E| = Wit} $Jgk theket WEo] Al HUCH 12].
2% 373 (Regression analysis) & o]-83] 44
dojefe] W] A4S aelsle] & U AEsh A 34l
el gk eltEo] ANEATH3 4] & SAtellxte <5
o] 3] E= ool oJsf 7)Ao

A5 Z=A(Load cell)l] -2k HapA-&o] AHEH Tk
[5]. ¥ AAellAl= 5kgZkA] S4o) 7Fedt A% RS
71EZ AH3te] 100g S92 50702 =4 dlolgE -8}
3, o] dloleEd thaha] 3784 (Multi regression
analysis)S 28310] d 54 F7lollM Jewrt ePde 4
& 4 2dg Al

2. & B

2.1 3784
SRR 7VdellE, AR, Al Ale], AES) 318t
59 Tk ol ofd RislaglEo] Bl Hskagld|
ofal) AAHTAL Bal 71 MSkARIE Alo]d] FAlE 14
ah= EAA s 7o)l 6,7]. 71EA oz it olie] =
HHAQI(x)o] g The] W o], FE1(y)o] Gt gk 211
& d5she d 72 ARShE AR 7otk o] €A
7t e vlolelet of = A% Axsh=rtE R
= APEE di5shs B4 otk shue] SHweTE 11
2lslo] Fiarele] IARE wATshe S Ue(12b 3]
A (Simple(1% order) linear regression model), 5 7§ ©]
o EHHTES ks WS v 394 (Multiple
regression analysis)©|2}al It} WEgh Himgre} T4

J

7re] BAl] wheh A 8] 7524 (Linear regression analysis)
3} B8 8] #EA(Non—linear regression analysis) &2 -
TF 2 Aol AAleE HApAgel] AR 2o €]
k= b} o] wf AlskE i Q1 Ao} o),

d 9 oldo] =W QP gle] Aol o]22] 2 niEE
AEH 07 FTVHA] e v B3 2kt el

i

2,
>~
o
i3
rir
o

2.1.1 @12 A8 sAEA
SH(13D A8 3HEA 9] Aelle =
W} FEHge] WAE Yehle 13 895 4T

Shdl A (1) o] FHTHS].

Y=oy +aox (D
12~ Estimated regression function
1" y=o0p+ X €10
10+
9_
a_
7_
Yy er-
5-.
4+
3_
2_
1_
% 12 83 4 5 6 7 8 9 10

Fig. 1. Simple(1st) Regression Analysis
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Fig. 2. Polynomial Regression Analysis
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Fig. 3. Load cell with strain gauge and Wheatstone
bridge circuit
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