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SUWAN  AEKRUM : WIDE FIELD SPECTROSCOPIC IMAGING BASED ON
DIFFRACTION GRATING FOR IDENTIFICATION OF WHITE RICE KHAO DAWK MALI
105 VARIETY FROM OTHER WHITE RICE VARIETY. THESIS ADVISOR : ASST. PROF.
WEERASAK LERTSIRIYOTHIN, Ph.D., 103 PP.

Keyword: SPECTROSCOPY/RICE/IDENTIFICATION OF WHITE RICE KHAO DAWK MALI 105

The research entitled “Identification of Thai rice variety by signal processing
technique of reflectance energy from surface of rice grain” is aimed to develop
imaging spectroscopic technique covering visible to infrared bandwidth for
differentiation of Thai white rice variety of “Khao Dawk Mali 105” from other
varieties. Two major parts of the project outcomes were presented in this report.
Firstly, the spectroscopic analytical methods were thoroughly investigated to acquire
the identity of the surface reflectance spectrum for seven varieties of Thai rice,
namely, Khao Dawk Mali 105, ChaiNat 1, Phitsanulok 2, Pathumthani 1, RD31, RD57,
and RD 57. The second part was to design and build a prototype of an imaging
spectrograph that is purposely used for differentiation of Khao Dawk Mali 105 from
other varieties. Analysis of the reflectance spectrum from surface of rice grain,
acquired by the UV/VIS/NIR spectrophotometer and FTIR-spectrometer-ATR-SP
Detector, found that all seven rice varieties contained a similar set of identity
wavelengths with different level of intensity. The identity wavelengths for UV-VIS
were at 462, 507 and 570 nm and for short wave infrared (SWIR) were at 1782, 1856,
1877, 1942, and 2163 nm. However, analytical results by FTIR-microscope-ATR-FPA
Detector identified a specific set of wavelengths for the variety of Khao Dawk Mali
105 at 3420 nm within the MWIR bandwidth and at 5711 and 7987 nm within the
LWIR bandwidth. Statistical analyses of the identity reflectance spectrum were able
to differentiate rice variety of “Khao Dawk Mali 105” from other testing varieties at
significant level no less than 95%.

Technical design details for a prototype of imaging spectrograph based on the
principles of wavelength separation by a diffraction grating and focal plane array light

detectors (CCD for visible and microbolometer for MLWIR bandwidth) were reported.



Optical alignment for light collimation, specifically designed for acquisition of surface
reflectance spectrum from rice grain, was simulated by using Zemax. Validation of
diffracted wavelengths for the reflectance spectrum carried out with He-Ne laser for
visible and by comparison to the standard polystyrene spectrum in case of infrared.
The prototype is able to acquire the surface reflectance of the rice grain covering a
wide bandwidth of 500-9000 nm, but the signal intensities and optical resolution are
indeed limited by the detectivity of camera. Nonetheless, statistical analyses of the
surface reflectance spectrum within MLWIR bandwidth, acquired by the prototype,
confirmed successful differentiation of Khao Dawk Mali 105 from other tested rice

varieties at a significant level of 95%.
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