Agricultural Sci. J. 43 : 3 (Suppl.) : 63-66 (2012) 2. 8. N 43 : 3 (WLA) : 63-66 (2555)

NINmUILASAs LED Based Near Infrared (NIR) Spectrometer AnFudAsz RS AT U
USRI
Development of LED Based Near Infrared (NIR) Spectrometer for Determination of Moisture Content in
Raw Rubber Sheet
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Abstract

Para rubber, an important economic crop, nowadays selling price paid to farmers depends principally on
moisture content inside the sheet. However, an examiner estimates the moisture content by naked eye and
touching. The accuracy of estimation is not sufficient and may be unfair to farmer or trader. This research aims to
construct a rapid, inexpensive and nondestructive analyzer for determination of moisture content in raw rubber
sheet. The developed analyzer was based on Near Infrared (NIR) spectrometer using Light Emitting Diode (LED)
in the wavelength 830, 890, 945 and 1450 nanometer as light source which is able to measure spectrum of raw
rubber sheet in transmittance mode. The testing of the developed LED based NIR spectrometer gave good result.
A calibration equation could predict the moisture content without significant difference between actual and NIR
predicted values at 95% confidence level with Standard Error of Prediction (SEP) 0.32% db and Bias 0.05% db.
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Figure 2 Light Emitting Diode (LED) used in
LED based NIR Spectrometer

Figure 1 LED based NIR Spectrometer
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Figure 5 Original spectra of raw rubber sheet obtained from LED based NIR Spectrometer
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Figure 6 Scatter plots of actual moisture content and NIR predicted moisture content
in (a) Calibration set and (b) Validation set
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Table 1 Statistics value of moisture content in raw rubber sheet v
Moisture content in various grade of s
raw rubber sheet (%> 0.4028 0.5056 0.4787 0.3625 0.5391
rameter 0.4567 0.4889 0.4497 0.3241 0.4414
paramete 0.4044 ' 0.5446 0.4064“ 0.3106 = 0.2555
1 2 3 4 5 0.4267  0.4029 0.4217 10.2923 . 0.3608
4 : N
Maximum 0.6707 0.8904 1.0576 0.8357 1.1574 0.5053 04tta 0503% (L 203005
Minimum 0.2555 0.6810 0.4299 0.3476 0.5440 0.5089 0.4043 0.31’7;3:\ 0.327'2 ‘
Mean 04041 08023 06377 06263  0.7895 ’
S.D. 0.0884 0.0655 0.1529 0.1206 0.1794
No. of sample 45 35 35 41 21

Figure 7 Moisture distributions on rubber sheet
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