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anasusiedTnisnne o du 3 38 Ae nsusuaruuususalinduuinsgiu (standard normal variate,
SNV) austus susiufinis (1° derivative) uagoysius susiufiass (2™ derivative) Han1snaasanyuin
wuudraesiiviuudstoyaanasuieiSeyiussusuiinidinanisiunefian Inelirdudsyaving
fimdula (coefficient of determination, R?) 0.977 AMANURANAIAYINTTVINUNY (root mean square
error of prediction, RMSEP) 0.227 %db uazdiumdevasnsidssuuainnisyiiuie (residual prediction

deviation, RPD) 6.576 f1a1su

ANFIARY 1 BNTIUAY; ANTY; awninsiiwesuuunnn; wesdursisaanlnsalnd

Abstract

Para rubber sheet is one of the primary products of natural rubber, which used in various
rubber industries. High quality Para rubber sheet must be clean without air bubble, consistency of
beautiful color, and has a moisture content in line with an accepted standard value. Nowadays,
Para rubber quality needs to be evaluated by the experts only. Therefore, this research aims to
develop a portable device for moisture content determination of Para rubber sheet, leading to
more accurate quality evaluation comparing to the traditional method. The research composed of
2 parts, i.e. the development of portable spectrometer in the range of 900-1700 nm worked with
smart phone, and the development of prediction model for moisture content determination using
partial least squares regression (PLSR) with 3 different spectra pretreatment methods (standard
normal variate (SNV), the 1°" derivative, and the 2" derivative). The experiments revealed that the
model based on the 1% derivative presented the best prediction results as represented by
coefficient of determination (R®) of 0.977, root mean square error for prediction (RMSEP) of 0.227

%db, and residual prediction deviation (RPD) of 6.576, respectively.

Keywords: Para rubber sheet; moisture content; portable spectrometer; near-infrared spectroscopy
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Figure 3 Application design for moisture
content determination of Para

rubber sheet
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Figure 4 Spectrum acquisition procedure
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AU LD LR TR NG UT A WAY
NauVIAABULULUTABY (5197 1)
thalunasuiadevesdiegne 200 fegns
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Table 1 Moisture content of Para rubber sheet

35 SNV eystussuduiivilauazeyiussudiuiiaes
WAIUILUUTIa83 PLSR §9U9U 4 WUUS1a04
danAdaaiuIsn1suTuusateya nan1sviune
AL UV IS WA UA UTBIUU U1 9T 4
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WAZNAUNAADUKUUTIADY 100 Aaee1e 1Wigy
WiguaNa1unsalunsiuIg9e9luuanassnig

A1 R, RMSEC, RMSEP uag RPD (An51471 2)
S (yi—9)?

Yusfi R? = 1 — :
Z?=1(yi_3/m)2

1 ~
RMSEC or RMSEP = \/; i =92 uay

1
SD JE L1 i—ym)?
T RMSEP  [1 ~
;Z?:l(yl'—yl')z

108 1, Vi, Pi, Vim WNUIIIUGIDENN A1971989 AY

RPD

INNISYNUIVBIAIBEN § LALALRABUDIAT
8989UBINFURAIUIMTINFUNAADULUUT IR

ANUAIAU

Sample sets

No. of samples

Dry basis (%db)

Averages + standard deviations

Calibration set

200

0.24-4.87

2.06+1.48

Validation set

100

0.24-4.81

2.00+1.50

Table 2 Statistical comparison of different spectra pretreatment methods

Calibration set Validation set
Calibration model | Spectra pretreatments | LV > ~
R® |RMSEC| RPD R RMSEP | RPD
None 20 | 0.986 | 0.176 | 8.373|0.977 | 0.229 | 6.555
bL<R SNV 20 | 0.986 | 0.175 | 8.405 | 0.976 | 0.230 | 6.508
1** derivative 16 |0.986| 0.177 |8.312|0.977 | 0.227 | 6.576
2" derivative 14 10981 | 0.206 |7.131|0.969 | 0.263 | 5.559

NANNSVITUIEAMUF UTDIL NI TN UAY

v

AYLUUIIADY PLSR WU UUTI180997 U oUa

U

awnasugnuiuwsissngiseunussudun 1 Tina

sviuneRTigasenn R? 0.977 A1 RMSEP 0.227
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2 3
Reference value
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YOILWNI51TIUTZNBUMERUSE CH waz CH, o
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coefficient) ¥oauuuTIans (UA 7) Fanu3ad
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Figure 7 Regression coefficients of NIR-based PLSR model
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