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ABSTRACT
In this research, we studied and found some identities involving Jocobsthal
and Jocobsthal-Lucas numbers by using matrix approach. In the applications, we got

the solutions of some Diophantine equations by applying these identities.

Keywords: Jacobsthal numbers, Jacobsthal-Lucas numbers, Diophantine equations,

Binet's formula.

Introduction

There are many research articles about the sequence of integers and its
application (Bergum et al.,1985) and (Horadam,1988). Koken & Bozkurt (2008)
defined the Jacobsthal Lucas E-matrix and R-matrix alike to the Fibonacci Q-matrix. They
found some equalities and Binet-like formula for the Jacobsthal and Jacobsthal-Lucas
numbers. Srisawat et al. (2015) defined the k-Jacobsthal S-matrix and k-Jacobsthal
W-matrix. And then, by using this matrix representation, they obtain some identities
and the Binet’s formula for k-Jacobsthal numbers. Srisawat & Sriprad (2016) studied
on some identities involving Pell and Pell-Lucas numbers by using matrix methods

and they presented the solution of some Diophantine equations by applying these
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identities. Suvarnamani (2017) searched properties of the (p, g)- Fibonacci numbers
by using matrix methods. These motivation research articles lead us to the new idea
for Jacobsthal and Jacobsthal-Lucas numbers.

In this work, we are interested to discover some Jacobsthal and Jacobsthal-
Lucas by matrix approach and also their applications. The Jacobsthal sequence {Jn}
is an additive sequence similar to the Fibonacci sequence, defined by the recurrence
relation Jn = Jn_7 + 2Jn_2 for all n = 2 with initial values JO =0 and J7 = 1. The first few
terms of {Jn} are 0,1, 1,3, 5,...... (sequence A001045 in the On-Line Encyclopedia
of Integer Sequences or OEIS). A number in the sequence is called a Jacobsthal
number and we denoted the n" Jocobsthal numbers by Jn. The Jacobsthal numbers
for negative subscripts are defined as J,m = - (—2)’”Jn. Similarly, The Jacobsthal-
Lucas sequence is the sequence of integers {jn} defined by the recurrence relation
jn =jn_7 + 2jn_2for all n = 2 with initial values jO =2 and j1 = 1. The first few terms of {jn}
are2,1,5,7,17,...... (sequence A014551 in the OEIS). The numbers this sequence
are called Jacobsthal-Lucas numbers and we denoted the n""Jocobsthal-Lucas
numbers byjn. The Jacobsthal-Lucas numbers for negative subscripts are defined as
j_n = (—2)’”jn. It can be seen that jn = Jn + 4Jn_7 and jn = JW + 2Jn_1 for any integer n.
For {Jn} and {jn}, the characteristic equation is x° - x - 2 = 0 with roots & = 2 and ,3

n n

= -1, the Binet's formula are Jn = gﬁgﬁ— and jn: a’ + ,B”for all n = 0 (Bergum et
al.,1985) and (Horadam,1988).

Methods

In this section, we will derive some that identities for Jacobsthal and
Jacobsthal-Lucas numbers by using matrix approach and we begin with the following
Lemma.

Lemma 2.1 Let X be a square matrix with X° = X + 21, then X" = JnX + 2Jn_7/
for any integer n.

Proof. If n = 0, then the proof is obvious. Next, we will use the principle
of mathematical induction to show that X" = JnX + 2Jn_7l foralln € n. Whenn =1,
we have

X=MX+(0)=(1)X+2(0) = JWX + 2Jo/
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It is seen to be true. We assume that it is true for n = k. We will show that it
is true for n = k + 7as follows:
X = XX
UX+2J X
k k-1
JXP+2J X
k k-1
J X+2N+2J X
k k-1
J X+2J1I.
k+1 k

Hence, X" = J X+2J [foranyintegern.

Finally, we will show that X-n = J_nX + 2J_M/ for any integer n. Let us consider
UX+2J N X+2) )

= JnJ_nX2 +2J J X+ 2JnJ—(n+7)X +4d J

n-1 -(n+1)

=-(22(x+20)-2J (-2)"d X-2J (22)"Y X-4d (2"

1

= (22X + (2T -2(:2)" 0 J X222 I X2

1

( 2)-n -J ( (J 5 ) ! ) ‘oo an _ Bn 2 an-1 _ [n-1 an+7_ n+1 /
= -(- - =+ + - -
n n n-1 n+1 a _ B a _ B a - B

_ 2 o n an—1 n+1 an+7 n-1
=-(-2)"J(J +J )X-2 ( B) : B 2+ B /
n' n+t n+1 (a B B)

In similarly, we have (J_nX + 2J_(W)/)(JNX + 2Jn_7l) =
Thus, X" =J X +2J .
This completes the proof of the Lemma.
From Lemma 2.1, we can give Corollary 2.2 easily. For more information
about the matrices , one can see (Koken & Bozkurt, 2008) and (Srisawat et al., 2015).
1 2 J 2J

Corollary 2.2 Let F = .ThenF"=| "
10 J 2J

n n-1

for any integer n.

Next, let us define the matrix Z as in the following Lemma and by using

the matrix, we obtain some identities for Jacobsthal and Jacobsthal-Lucas numbers.
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1/2 3/2 (1/2)j (3/2)J
Lemma 2.3 LetZ = .ThenZ'= ! "| for any integer n.
3/2 1/2 (3/2)Jn (1/2)jn
5/2 3/2
Proof. Note that Z° = =Z+ 2[. By the Lemma 2.1,
3/2 5/2

we have 7" = JNZ + 2Jn_1/.

It follows that

J ((TCS VA VAR C i
(/2 (120 +2J

(1/2)Jn +4d (3/2)J

n

(3/2)J (1/2)Jn +4d

n

(1/2)] (3/2)J

- n n

(3/2)J (1/2)j

n n

This completes the proof of the Lemma.

By using the matrix Z, we get Lemma 2.4 and Lemma 2.5.

Lemma 2.4 For any integer n, the following equality holds:

ji_ ng — (-2

Proof. Since det (Z) = -2 and det (Z") = l—ji - %Ji

It follows that jj - 9Jj =4(-2)"= (-2)"*

This completes the proof of the Lemma.

Lemma 2.5 Let m and n be any integers. Then the following equality holds:
)2, =4+ J,

(iN2d —~=jJ +jJ.

Proof. Since Z""" = Z"Z", by Lemma 2.3, we have

(1/2)] (3/2)J (1/2)j  (3/2)J (1/2)j  (3/2)J

m+n m+n| — m m n n

(3/2)J (1/2)] (3/2)d  (1/2)] (3/2)J  (1/2)]

m+n m+n m m n n

Therefore,2j =j j+9J J and2J = jJ +jJ.
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This completes the proof of the Lemma.

Lemma 2.6 For any integer n, the following equalities hold:
ihha" = aJn + 2Jn_1,

(i) B = BJ +2J .

a 0
Proof. Let A = then A° = A + 2/. By the lemma 2.1,
0
we have A" = JA+2J I
o 0 aJ +2J . 0
It follows that ! = o
o B 0 BJ +20

This implies that & = ot +2J andB"=BJ +2J

This completes the proof of the Lemma.
By using Lemma 2.1 and Lemma 2.6, we get the following Lemma.

a o0 a 0
Lemma 2.7 Let B. = .ThenB"=| " for any integer n.
o B J "

n

Proof. Since B°=B + 2. Hence, by Lemma 2.1 and Lemma 2.6,

it follows that B" = JnB + 2Jn_7/

_aJn +2J 0
_ J BJn +2J
a o
_ , &
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This completes the proof of the Lemma.

Remark 2.8 From the Binet's formula of Jacobsthal and Jacobsthal-

Lucas numbers,

an_Bn 2n_ (_,])n
J p— p—
" a-B 3
We can rewrite as

3(—1)”Jn +1=(-2)"and (—1)”jn -1 = (-2)", for any integer n.

andj =0+ B"=2"+ (-1)", respectively.

Now, by using Lemma 2.7 and Remark 2.8, we get the following Theorem.

Theorem 2.9 Let and be any integers. Then the following equality holds:
(D2 J A+ G F A = -4
Proof. Let B be a matrix as in Lemma 2.7. Then we have,

3a” 0

j =3B

n

Bn+1 + 2Bn—1 —

Since (B™" + 2B™" (B™" + 2B™") = B""? + 4B™" + 4B, Then
3(anjm B ijn) - Jm+ +2+ 4Jm+n+ 4Jm+n—2
=J +2J +4d  +2(J -J )

m+n+1 +n m+n-1

=J .t ZJmW1 + 8Jm+n - 2Jm+n—1 = 9Jm+

m-+

n

n

Wegetd) =ai - B”’jﬂ. Hence,
o, = B DB )
= (@ -B") @7 -B7)
=@+ B j - (@B) - (@B))
Jjj - - (2

By Lemma 2.4, so that
2, -] - (2) - (2)7)7 (2.1)

m+n m n

By Remark 2.8, so that

(G IR D N A (G VR W e (G IOV
Jo A A = O GO
COG2J + GO 22 -2 -2 ACN =g -4
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This completes the proof of the Theorem.

Theorem 2.10 Let m and n be any integers. Then the following equality holds:
27(-1)"J2J +27(-1)"J JZ-j° +9J°+ QU7+ A(N)"T) =9 Jj +4
Proof. By (2.1), Lemma 2.4 and Lemma 2.5, we obtain

jo, A2 =2 =90 J ) (-2)"(9J7 + (-2)"7) - (-2)" (97 + (-2)")

ji+n _(_2)m+n+2: 2ji+n_ 9JmJn jm+n_ 9(_2)ann _(_2)m+n+2_ 9(_2)mJi_(_2)m+n+2
jfn 9(-2)”an - 9(-2)”Jj =9J Jj +4(-2)""
By Remark 2.8, so that

2 -9 @ENT I -9 @B A1) =90 Jj +4 ()T -1)

m+n

2 =272 -9J2 =27 ()" JZ-9J7=9J J j+4(-1)"T) -4

27(-1)"anJ” +27(-1 )”’JmJj- jfn Lt 9Ji + 9Jj+ 410" = -9Jmfi7/nnjm+n

This completes the proof of the Theorem.

Theorem 2.11 Let and be any integers. Then the following equality holds:
3(-1)" jij- 9(-1 )”jnJi - 9Ji+n + jf+ 9J;- 210" =-9iJ J +4.
Proof. By similar argument as in Theorem 2.9.

Since. (B""'+2B"")B" = B"""'+ 2B™"™" = B"(B"" + 2B™")

We get j . =a% -3BJ andj =3a'J + B Hence,

j2 =7 -3B ) Eay +B)
3am+n Bm+n)j J + aB m:2 (aB)nJZ
am+n_ Bm+n
=9 |———|jJ_+ @B -9ap)?

a-

=9 J J +(-2)"j2-9(-2)"J7
By Lemma 2.4, so that
9Jj7+n + (-2)"7 = GJJ (2 jj- 9(-2)”qu
9an+n 42" =9 J J+ (-2)" jj- 9(-2)”an
By Remark 2.8, so that
97 +A4@(NTY +1)=9jJ J + @)Y +1)2-9(1)] - 1)
9Ji+n 260" +4=9jJ J  +3(-1)" jij+ jj -9(-1 )”jnJ,i + 9Jj
3(-1)" jij - 9(—1)”jnJi- 9Jjw + ji +9 ji 126" =9 J J +4

This completes the proof of the Theorem.
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Results

In this section, we give the solutions of some Diophantine equations by
applying these above identities from Theorem 2.9, Theorem 2.10 and Theorem 2.11
as follow:

Corollary 3.1 Let m and n be any integers. Then (x, y, z) = (/m, J jm+n)
is a solution of the Diophantine equation

Dy + (N + 22 X -yt - 4(-1)""z = xyz - 4

Proof. The result follows from Theorem 2.9.

Corollary 3.3 Let m and n be any integers. Then (x, y, z) = (Jm, J, jmm)
is a solution of the Diophantine equation

27(-1)X°y + 27(-1)"xy’ - z° +9x" + 9y + 4(-1)"""z = -Oxyz + 4

Proof. The result follows from Theorem 2.10.

Corollary 3.3 Let m and n be any integers. Then (x, y, z) = (jn, Jm, Jmm)
is a solution of the Diophantine equation

3(-1)"xy - 9(-1)"xy” - 9z2° + X* + 9y*- 12(-1)""z = -9xyz + 4

Proof. The result follows from Theorem 2.11.

Conclusions
In this research, some identities for Jacobsthal and Jacobsthal-Lucas
numbers are studied and discovered by using matrix approach and for its application,

we applied these identities to present the solutions of some Diophantine equations.
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ABSTRACT

In Thailand the land use has been changing, every day new developments
(urban, industrial, commercial and agricultural) are emerging. The purpose of this work
is to develop the land use of Pattani Bay a sub-wetland of the Thailand watershed that
is an important natural resource to Pattani Province. Remote sensing techniques can be
used to assess several water quality parameters and also for land use classifications.
For this work the ERDAS Imagine 2014 computer software will be used to develop a
land use classification using LANDSAT-8 images. The generated land use classification
will be compared with a land use generated using ArcGIS 10.5, to decide which
method provides better land use classification. The accuracy of each of the derived
classification products was assessed in several ways, after which different product
accuracies were compared using statistical means with STATISTICA 13.

After used ERDAS to perform the classification, significant data has been
obtained using a Minimum Distance Supervised Classification method. Correction
methods need to be performed for shadows. Land use classification is more detailed
using remote sensing tools such as ERDAS software than the ArcGIS. Also land use
classification using ERDAS, can be performed faster and with more precision, after you
have your training samples. Using the obtained results from ERDAS and ArcGIS for

land use classification can help to perform a more accurate classification. To perform
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a better classification of this area using ERDAS, itis recommended to use the Modeler

Tool, to correct the errors and be more accurate.

Keywords: Comparison, Remote Sensing Techniques, Land Use Classification

Introduction

Remote Sensing (RS) has been used to classify and map land use changes
with different techniques and data sets. LANDSAT images in particular have served
a great deal in the classification of different landscape components at a larger scale
(Ozesmi & Bauer, 2002). Recently several change detection techniques have been
developed that make use of remotely sensed images. A variety of change detection
technigues and algorithms have been developed and reviewed for their advantages
and disadvantages. Among these Unsupervised Classification or Clustering, Supervised
Classification, PCA, Hybrid Classification and Fuzzy Classification are the most
commonly applied techniques used in classification (Lu et al., 2004), (Rundquist et
al., 2001), (Zhang et al., 2000).

The Operational Land Imager (OLI) and Thermal Infrared Sensor (TIRS) are
instruments onboard the LANDSAT-8 satellite, which was launched in February of 2013.
The satellite collects images of the Earth with a 16 day repeat cycle, referenced to
the Worldwide Reference System-2. The satellite’s acquisitions are in an 8-day offset
to LANDSAT-7. The approximate scene size is 170 km. north-south by 183 km. east-
west (106 mi by 114 mi). Data collected by the instruments onboard the satellite are
available to download at no charge from EarthExplorer, GloVis, or the LANDSATLook
Viewer within 24 hours of acquisition (U.S. Geological Survey, 2017).

Pattani Bay is a semi-enclosed reservoir which connects to the Yaring River
and its branches and the Gulf of Thailand. It is one of the important water bodies in
southern Thailand which supply natural resources (Ruangchuay et al., 2007). The study
area was selected for change detection because of being subjected to urbanization,
sewage discharges without treatment, active water and soil erosion, over grazing,
cutting of trees, non-existence of any cooperative communal structure and reduced
livelihood opportunities (Pirut, 2015). Along with these, rapid discharge of pesticide

residues and poultry discharge in the streams is also one of the major concerns faced
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by the Pattani Bay due to the rapidly increasing agricultural activities and number
of poultry farms in the study area. The rapid urban development taking place in the
study area has led to environmental problems as well, encompassing, fragmentation of
aquatic habitats, soil erosion, and water pollution due to deforestation and discharge
of municipal garbage and industrial waste (Erftemeijer & Bualuang, 2015).

Objectives

1. Use remote sensing techniques to identify the land use of Pattani Bay
in Thailand.

2. Compare the distribution of land use areas to identify which is the most
predominant in the Pattani Bay (Agriculture, Bare soil/rocks, Settlements, Vegetation
and Water.)

3. Compare the land use classification data generated by ERDAS IMAGINE
2014 vs. the data generated by using ArcGIS 10.5.

Literature Review

1. LANDAT-8

The LANDAT-8 instruments, Operational Land Imager (OLI) and Thermal
Infrared Sensor (TIRS), represent an evolutionary advance in technology. OLI builds
upon LANDAT heritage and technologies demonstrated by the ALI. As such, OLI is
a push-broom sensor with a four-mirror telescope and uses 12-bit quantization. The
OLI collects 30-meter data for visible, near infrared, and short wave infrared spectral
bands as well as provides for a 15 meter panchromatic band. New with OLI is the
addition of a 30-meter-deep blue Coastal Aerosol band (Band 1) for coastal water
and aerosol studies and a 30 meter Cirrus band (Band 9) for cirrus cloud detection.
Additionally, the bandwidth has been refined (narrowed) for six of the heritage bands
(NASA, 2017).

The TIRS instrument collects data for two narrow spectral bands in the thermal
region, formerly covered on previous LANDAT instruments by one wide spectral band.
Although TIRS is a separate instrument, the 100 meter TIRS data are registered to the
OLI data in order to create radiometrically, geometrically, and terrain-corrected 12-bit
data products (NASA, 2017).

These sensors both provide improved SNR radiometric performance

quantized over a 12-bit dynamic range. This translates into 4,096 potential grey
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levels in an image compared with only 256 grey levels in previous 8-bit instruments.
Additionally, improved signal-to-noise performance enables better characterization of
land cover state and condition (U.S. Geological Survey, 2017).

In addition to Table 1, Figure 1 compares LANDAT-8 spectral bands and
wavelength to that of LANDAT-7 ETM+. The OLI sensor, which has a five-year design
life, is similar in design to the Advanced Land Imager (ALI) that was included on EO-1,
and represents a significant technological advancement over LANDSAT-7’s Enhanced
Thematic Mapper Plus (ETM+) sensor. Instruments on earlier Landsat satellites
employed oscillating mirrors to sweep the detectors’ field of view across the swath
width (“whiskbroom”), but OLI instead uses long linear detector arrays with thousands
of detectors per spectral band. Detectors aligned across the instrument focal planes
collectimagery in a “push broom” manner resulting in a more sensitive instrument with
fewer moving parts. OLI has a four-mirror telescope and data generated by OLI are
quantized to 12 bits, compared to the 8-bit data produced by the TM & ETM+ sensor
(U.S. Geological Survey, 2017).

Table 1 OLI and TIRS Spectral Bands Compared to ETM+ Spectral Bands

LANDSAT-7 ETM+ LANDSAT-8 OLI and TIRS
Band Name Resolution  Spectrum Band Name Resolution Spectrum
(m.) (um.) (m.) (um.)

1 Blue 30 0.441 -0.514 1 Coastal/Aerosol 30 0.435-0.451

2  Green 30 0.519 - 0.601 2 Blue 30 0.452-0.512

3 Red 30 0.631 - 0.692 3 Green 30 0.533 - 0.590

4 NIR 30 0.772 -0.898 4 Red 30 0.636 - 0.673

5 SWIR-1 30 1.547 - 1.749 5 NIR 30 0.845 - 0.885

6 TIR 60 10.31-12.36 6 SWIR-1 30 1.566 - 1.651

7  SWIR-2 30 2.064 - 2.345 7 SWIR-1 30 2107 -2.294

8 Pan 15 0.515 - 0.896 8 Pan 15 0.503 - 0.676
9 Cirrus 30 1.363 - 1.384
10  TIR-1 100 10.600 - 11.190
11 TIR-2 100 11.500 - 12.510

Source: U.S. Geological Survey. (2017)
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The OLI sensor collects image data for nine shortwave spectral bands
over a 190 km. swath with a 30 m. spatial resolution for all bands except the 15 m.
panchromatic band. The widths of several OLI bands are refined to avoid atmospheric
absorption features within ETM+ bands. The biggest change occurs in OLI band 5
(0.845-0.885 um.) to exclude a water vapor absorption feature at 0.825 pm. in the middle
of the ETM+ near infrared band (band 4; 00.772-0.898 um.). The OLI panchromatic
band, band 8, is also narrower relative to the ETM+ panchromatic band to create greater
contrast between vegetated areas and land without vegetation cover. OLI also has two
new bands in addition to the legacy LANDSAT bands (1-5, 7, and Pan). The Coastal
/Aerosol band (band 1; 0.435-0.451 pm.), principally for ocean color observations,
is similar to ALI's band 1’, and the new Cirrus band (band 9; 1.363-1.384 um.)
aids in detection of thin clouds comprised of ice crystals (cirrus clouds will appear
bright while most land surfaces will appear dark through an otherwise cloud-free
atmospheres containing water vapor).

OLI has stringent radiometric performance requirements and is required
to produce data calibrated to an uncertainty of less than 5% in terms of absolute,
at-aperture spectral radiance and to an uncertainty of less than 3% in terms of top-of-
atmosphere spectral reflectance for each of the spectral bands in Table 1. These values
are comparable to the uncertainties achieved by ETM+ calibration (U.S. Geological
Survey, 2017)
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Figure 1 LANDSAT-8 Spectral Bands and Wavelengths compared
to LANDSAT-7 ETM+

Source: U.S. Geological Survey. (2017)

2. Land Use Classification

The land use classification system presented in this report (Table 2) includes
only the more generalized first and second levels. The system satisfies the three major
attributes of the classification process as outlined by Grigg (1965): (1) it gives names
to categories by simply using accepted terminology; (2) it enables information to be
transmitted; and (3) it allows inductive generalizations to be made. The classification
system is capable of further refinement on the basis of more extended and varied
use. At the more generalized levels it should meet the principal objective of providing
a land use classification system for use in land use planning and management
activities. Attainment of the more fundamental and long-range objective of providing
a standardized system of land use classification for national and regional studies will
depend on the improvement that should result from widespread use of the system
(Anderson et al., 1976).
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Table 2 Land Use Classification System for Use with Remote Sensor Data

level 1

level 2

1 Urban or built-up land

2 Agriculture land

3 Rangeland

4 Forest land

5 Water

6 Wetland

7 Barren land

8 Tundra

9 Perennial snow and ice

11 Residential

12 Commercial and services
13 Industrial

14 Transportation

15 Industrial and commercial complexes
16 Mixed urban or built-up land
17 Other urban or built-up land
21 Cropland and pasture

22 Orchards: groves, vineyards, nurseries, and ornamental horticulture areas
23 Confined feeding operations
24 Other agricultural land

31 Herbaceous rangeland

32 Shrub and brush rangeland
33 Mixed rangeland

41 Deciduous forest land

42 Evergreen forest land

43 Mixed forest land

51 Streams and canals

52 Lakes

53 bays and estuaries

61 Forested wetland

62 Non forested wetland

71 Dry salt flats

72 Beaches

73 Sandy areas other than beaches
74 Transitional areas

75 Mixed barren land

81 Shurb and brush tundra

82 Herbaceous tundra

83 Mixed tundra

91 Perennial snowfield

92 Glaciers

Source: Anderson et al. (1976)
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3. Supervised and Unsupervised Classification

Classification is the process of sorting pixels into a finite number of individual
classes, or categories, of data based on their data file values. If a pixel satisfies a
certain set of criteria, then the pixel is assigned to the class that corresponds to that
criterion. Supervised Classification is more closely controlled by you than Unsupervised
Classification. In this process, you select pixels that represent patterns you recognize
or can identify with help from other sources. Knowledge of the data, the classes
desired, and the algorithm to be used is required before you begin selecting training
samples. By identifying patterns in the imagery, you can “train” the computer system
to identify pixels with similar characteristics. By setting priorities to these classes,
you supervise the classification of pixels as they are assigned to a class value. If the
classification is accurate, then each resulting class corresponds to a pattern that you
originally identified. Unsupervised Classification is more computer-automated. It allows
you to specify parameters that the computer uses as guidelines to uncover statistical

patterns in the data (Intergraph Corporation, 2013).
Supervised Unsupervised

Run ISODATA
Algorithm

Select Training Fields

Edit / Evaluate Signatures Edit / Evaluate Signatures

Classify Image Classify Image

'

Evaluate Classification Identify Classes

[RIR

Evaluate Classification

>

Figure 2: Supervised and Unsupervised Classification

Source: Intergraph Corporation, (2013)
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3.1 ISODATA and K-Means Classification

Today several different unsupervised classification algorithms are commonly
used in remote sensing. The two most frequently used algorithms are the K-mean and
the ISODATA clustering algorithm. Both of these algorithms are iterative procedures.
In general, both of them assign first an arbitrary initial cluster vector. The second step
classifies each pixel to the closest cluster. In the third step the new cluster mean
vectors are calculated based on all the pixels in one cluster. The second and third
steps are repeated until the “change” between the iteration is small. The “change”
can be defined in several different ways, either by measuring the distances the mean
cluster vector have changed from one iteration to another or by the percentage of
pixels that have changed between iterations.

The ISODATA algorithm has some further refinements by splitting and merging
of clusters (Jensen, 1996). Clusters are merged if either the number of members (pixel)
in a cluster is less than a certain threshold or if the centers of two clusters are closer
than a certain threshold. Clusters are split into two different clusters if the cluster
standard deviation exceeds a predefined value and the number of members (pixels)
is twice the threshold for the minimum number of members. The ISODATA algorithm is
similar to the k-means algorithm with the distinct difference that the ISODATA algorithm
allows for different number of clusters while the k-means assumes that the number of
clusters is known a priori. The objective of the k-means algorithm is to minimize the
within cluster variability. The objective function (which is to be minimized) is the sums
of squares distances (errors) between each pixel and its assigned cluster center.

K-means (just as the ISODATA algorithm) is very sensitive to initial starting
values. For two classifications with different initial values and resulting different
classification one could choose the classification with the smallest MSE (since this is
the objective function to be minimized). However, as we show later, for two different
initial values the differences in respects to the MSE are often very small while the
classifications are very different. Visually it is often not clear that the classification
with the smaller MSE is truly the better classification. From a statistical viewpoint, the
clusters obtained by k-mean can be interpreted as the Maximum Likelihood Estimates
(MLE) for the cluster means if we assume that each cluster comes from a spherical

Normal distribution with different means but identical variance (and zero covariance).
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This touch upon a general disadvantage of the K-Means algorithm (and similarly the
ISODATA algorithm): K-Means works best for images with clusters that are spherical
and that have the same variance (Lillesand & Kiefer, 2000).

This is often not true for remote sensing images. For example, a cluster with
“desert” pixels is compact/circular. A “forest” cluster, however, is usually more or less
elongated/oval with a much larger variability compared to the “desert” cluster. While
the “desert” cluster is usually very well detected by the k-means algorithm as one
distinct cluster, the “forest” cluster is often split up into several smaller clusters. The
way the “forest” cluster is split up can vary quite a bit for different starting values and
is thus arbitrary (Lillesand & Kiefer, 2000).

3.2 Minimum Distance Classification

First, we will learn about the theoretical background of the Minimum Distance
Classification using a simplified example. The simplest case is the 2-dimensional
spectral feature space. You can see it in Figure 3. The axes correspond to the image
spectral bands. Each pixel of the satellite image corresponds to a point in the feature
space. The figure shows three classes, that are in red, green and blue points. The
red point cloud overlaps with the green and blue ones. There is also a black point
cloud that does not belong to any class. After the image is classified these points will

correspond to classified pixels (Pavel, 2017).
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Figure 3: Minimum Distance Classification

Source: Pavel, (2017)
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Figure 3 on the left shows a situation where the classification does notinclude
the possibility of unclassified pixels. And figure 3 on the right, on the contrary, a case
with unclassified pixels in the results of the classification. The grey arrows show the
distance from the green point A and the red point B to the centers of green and red
classes. We see that both points are closer to the green class center. Therefore points
A and B will be classified by the minimum distance to the green class. Here we see
the principle of determining membership in the class and the source of errors in the
classification. But the number of errors will be less than when we limit the classes to
rectangles, as in the classification by the parallelepiped algorithm. That is why when
brightness values of classes overlap it is recommended to use a minimum distance
algorithm, rather than a parallelogram algorithm (Pavel, 2017).

If we assume the presence of unclassified pixels, the algorithm of the Minimum
Distance gets slightly more complicated. Figure 3 show a black point marked as C.
The closest class center to it is the center of the red class. To exclude this point from
classification procedure, you need to limit the search range around the class centers.
Forthis, set the maximum permissible distance from the center of the class. Figure 3 on
the right shows an example of this. Maximum Distances from the centers of the class
that limit the search radius are marked with dashed circles. Without this restriction,
most black points would be assigned to the red class, and some-to green (Figure.
3, left). And with the restriction (Figure. 3, on the right) they will remain unclassified
(Pavel, 2017).

You can apply a search restriction of the same value to all classes. This is
the case when all classes have a similar spread of values. And if the classes have a
very different spread of values, then it is necessary to set for each class its own size
of the search radius. This more complex case is shown in Figures 1 on the right when
a greater distance from the center of the class is defined for the red class than for the
blue or the green one (Pavel, 2017).

Study Area

Located in the Pattani Bay, Thailand, on the Pattani Province fringe, the study

area (Figure 4) is about 76.91 Km? in size.
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Study Area Map

200

Pattani Province

[ - 1 Kilometers
6

Figure 4 Study Area Map

Methods

Initially, a LANDAT-8 images of the Pattani Bay was pre-processed and then
classified in several ways using ERDAS IMAGINE 2014. Post-classification, a decision
support system based on expert-knowledge was used to update the classification
products according to existing land-use databases using ArcGIS 10.5. The accuracy of
each of the derived classification products was assessed in several ways, after which
different product accuracies were compared using statistical means with STATISTICA

13. Figure 5 presents a flowchart of the work.
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Figure 5 Research Flowchart

For this research, true color images of LANDAT-8 will be used to identify the
study area. Remote sensing techniques using ERDAS software to process LANDAT-8
images for the area of interest will be used (Intergraph Corporation, 2013). DEM (Digital
Elevation Models) will be used to delineate the catchments area of the subbasing (Rio
Jauca). ArcGIS (ESRI, 2015) will be used to process the data obtained from DEM’s,
(Figure 5). The remote sensor to be used is LANDAT-8 which produces 15-meter
black-and-white (panchromatic) and 15-meter multispectral (red, blue, green, near
infrared) imagery that can be combined in a variety of ways to accommodate a wide
range of high-resolution imagery applications using supervised classification. The
LANDAT-8 images: LC08_L1TP_128055_20170307_20170316_01_T1 and LCO08_
TP_127056_20160414_20170326_01_T1 were obtained from the U.S. Geological
Survey. A mosaic was obtained from the two images and then a mask created to work

in the study area.



Phranakhon Rajabhat Research Journal (Science and Technology)
Vol.14 No.2 (July - December 2019)

Classification for this study, Level 1 of the Anderson classification system was
used (Anderson et al., 1976). This classification system is designed to mainly rely on
remote sensing; therefore only land-use and land cover types identifiable by remote
sensing are used as the basis for organizing this classification. Level 1 of the Anderson
classification system is recommended for use with Landsat resolution data. Although
this classification scheme is coarse, it eliminates misclassification errors and makes
delineation of categories more substantial (Zomeni & Pantis, 2008 and Mallinis et al.,
2011). The different land-uses and land-covers included in the five classes used by

this study are detailed in Table 3.

Table 3 Land use classification system for use with LANDSAT-8 data

Sr. No. Class Name Description
1 Agriculture Crop fields and fallow lands
2 Settlements Residential, commercial, industrial, transportation, roads, mixed urban
3 Bare soil/rock Land areas of exposed soil and barren area influenced by human influence
4 Vegetation Deciduous forest land, evergreen forest land and mixed forest land
5 Water River, open water, lakes and ponds

Source: Anderson et al. (1976)

Two Unsupervised Classifications were generated using ERDAS, one using
ISODATA and the other using a K-Means method. Several Supervised Classifications
were generated, to select the most appropriate. For this classification approximately
200 training samples were obtained from a visit to the area of study (Table 4) (Figure
7), using a Global Position System (GPS) to collect the data. The software used for
this study is: ERDAS, ArcGIS and STATISTICA.
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Figure 6: Pattani Bay, LANDAT-8

Table 4 Training Samples Description (Example)

Site UTM Grid Coordinate and Sampling

Id Name X Y
Sampling

1. Agriculture 757600 758900
Point 40

2. Bare soil/rocks 746800 766800
Point 40

3. Settlements 747500 759000
Point 40

4. Vegetation 760200 761300
Point 40

5. Water 748500 763100
Point 40
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Figure 7 Area of Interest (AOI) Selection Using Training Samples Areas

Figure 8 Pattani Bay Delineation Using the Water Modeling System (WMS)

Results and Discussions

Unsupervised Classification (Figures 9 and 10) Performing this classification
generated some errors, especially in the forest and agricultural land. This classification
was a significant tool to continue with the Supervised Classification. In this classification
the most common errors were observed between the agriculture, pasture and forest
classes, also errors were found in the urban area, that were in some areas classified
as clouds. These errors can be corrected using atmospheric corrections, for clouds

and shadows in the original image of LANDAT-8.
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Figure 10 Unsupervised Classification: Isodata Method

Supervised Classification (Figure 11) After generated eight different
Supervised Classifications using different parameters such as number of classes
and parametric methods; Minimum Distance, It was found that Minimum Distance
Classification generated a better classification than Maximum Likelihood Classification.
In the Supervised Classification the most common errors were found in the classification
of pasture and forest, in some areas the wavelength of these elements was confused,
this can be due to the high intensity of green land cover of the area and the intensity

of forest in the watershed.
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Figure 11 Supervised Classification Minimum Distance Method

ArcGIS Classification in the land use classification generated using ArcGIS
tools; the distribution of land use is the following: the predominant land use of the area
is agriculture, followed by settlements, followed by vegetation, and a small portion of
the bay composed a bare soil/rocks area. In this classification the rangeland area that
is located in the center of the bay cannot be observed.

The classified LU map of Pattani Bay of years 2016 is given in Figure 12.
The achieved overall classification accuracy 96.24% and overall kappa statistics were
0.9181 respectively for the classification 2016 images. According to Lea & Curtis
(2010), accuracy assessment reporting requires the overall classification accuracy
above 90% and kappa statistics above 0.9 which were successfully achieved in the
present research.

The classification results for 2016 are summarized in Table 5. Percentage
of classes based on these results show the land use practices observed in bay area
during 2016.
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Table 5 Land Use Classes and Areas in Square Kilometers

2016
Land Use Classes
Area (km®) %
Agriculture 28.48 37.04
Bare soil/rocks 1.91 2.48
Settlements 19.96 25.95
Vegetation 21.59 28.07
Water 4.97 6.46

Pattani Bay 2016

748000 752000 756000 760000
1 1 1 1

768000
1

764000
L

760000

752000 756000 760000

- Agriculture Vegetation - Water 051 2 k) 4
O — w—lo meters

Figure 12 Land Use Maps of Pattani Bay 2016

Conclusion

After used ERDAS to perform the classification, significant data has been
obtained using a Minimum Distance Supervised classification method. Correction
methods need to be performed for shadows. Land use classification is more detailed

using remote sensing tools such as ERDAS software than the ArcGIS. Also land use
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classification using ERDAS, can be performed faster and with more precision, after you
have your training samples. Using the obtained results from ERDAS and ArcGIS for
land use classification can help to perform a more accurate classification. To perform
a better classification of this area using ERDAS, it is recommended to use the Modeler

tool, to correct the errors and be more accurate.
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ABSTRACT

The purposes of this research are to analyze the density and distribution
patterns of seasonal accidents in 2012 to 2017. Kernel Density Estimation (KDE) and
Average Nearest Neighbor techniques in Geographic Information System (GIS) are
used to analyze of accident density and distribution pattern, respectively. The results
reveal the rainy season has the highest density of road accidents following by winter
and summer. Each season shows a high density of accidents in the same areas such
as Sukhumvit Road, Viboonpracharak Road and roads in Pattaya City. The distribution
pattern of road accidents is found the clustered pattern in all seasons. The results of
this research can be used for planning to decrease accidents in densely populated

areas and also used to determine long-term accident prevention policy.
Keywords: Kernel Density Estimation, Average Nearest Neighbor, Road Accident
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Distance  Distance Ratio
2555 223.7397 581.4966 0.3847 -67.9499 0.0000 Cluster
2556 233.8256 557.8926 0.4191 -66.8696 0.0000 Cluster
2557 232.5548 556.8172 0.4176 -67.1687 0.0000 Cluster
2558 213.7538 549.4597 0.3890 -71.4139 0.0000 Cluster
2559 203.7085 514.7746 0.3957 -75.3900 0.0000 Cluster
2560 174.4666 529.3511 0.3295 -81.3382 0.0000 Cluster
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luTesaludesgmungiwindu 278.15 D4 373.15 K laeldannisgaihaniu wazvdans
g di dl o c dl o ¥ o 9;/ <X A c 1 al
HArANAAIAARaRadNY Tl (AAD) Neaniuls AsiuannisasiitlsylaTiagnat
: ° 5 A = = v @ v o

sianf9tin ldlduieAnsnaauutinaalliet1eenise doalddszndanan uazan
Fuyulunimasesasle

ARATY: Nanladuniiateamas auuiinasi doaluiana lulasia EN19NAIW
AYUTINALE

ABSTRACT

Kinematic viscosity of biodiesel is important physical properties and directly
effect on the injection process of the engine. It changes with the chemical composition
of fatty acid and temperature. This research aims to correlate between kinematic
viscosity and molecular mass of fatty acid methyl ester by Gibbs Energy Additivity
Method (GEAM), to use a simple equation for estimating kinetic viscosity. Accordingly,
it was found that kinematic viscosity is highly linear relationship to of fatty acid methy!l
ester. Hence, kinematic viscosity of both fatty acid methyl ester and biodiesels can
be estimated by using the same equation in temperature range of 278.15 to 373.15
K. The Average Absolute Deviation (AAD) are still accepted. Therefore, the equation
is very useful for the rapid application of kinematic viscosity, to help saving time and

saving cost in experimental.

Keywords: Fatty acid methyl ester, Kinematic viscosity, Molecular mass, Biodiesel,

Gibbs energy additivity method
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ilasannilaniiilndidaeiy (Aransiola, Ojumu, Oyekola, Madzimbamuto, & lkhu-
Omoregbe, 2014; Ashraful etal., 2014; Atabani et al., 2013; Atadashi, Aroua, & Aziz, 2010)
faqiiufuiisensuiudnesfsznaumaniizeddulefizadnasoanifinisnianin
vaslulena (Ashraful et al., 2014; Phankosol, Sudaprasert, Lilitchan, Aryusuk, &
Krisnangkura, 2014) 3911 111N 88 111NN N AN AT U A NENRUTANN19519 1
TunielddniunisdszunnAnantinienisnnaelulesia (Krisnangkura,
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Krisnangkura, 2015; Pratas et al., 2011; Yuan, Hansen, & Zhang, 2009) Femunilnaail
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50
YAYANITNARDY
miﬁwumumm%@ﬁlm%m%mﬂ@mmmm@’mLfaﬂm'ifa”waﬂumimmﬁﬂu

AN (23) TﬁmLﬂuiﬂsﬂ@mﬁmmmmmuﬁmaﬁﬁmmqmm Pratas et al. (Pratas

et al., 2011), Pratas et al. (Pratas et al., 2010), Carlos A. Nogueira et al. (Carlos A.

Nogueira, Feitosa, Fabiano A. N. Fernandes, Santiago, & Sant’Ana, 2010), Feitosa

et al. (Feitosa et al., 2010) Laz Knothe LLaz Steidley (Knothe & Steidley, 2007)

NANITNARDY
L4 s = 1 a

asrdsznaunsalatuaaslulanidannazdiin

luledmawmazainardsznausaansaleduiniaeamasnumnnsiani Bail
dg( o % a ?:/ % Adl ] a = -dl =K v o ]
Tuiudngauassuntinnaalulesias n1399 1 wansieiesardndoulnaunaaes
nsmlusiuwiiateamesniduesmlsznauaeaindudamaes (Carlos A. Nogueira et al.,
2010) tfudan wazindunanniunzdy (Feitosa et al., 2010) 3aNTNAINIATNIANE
1RAE ANUIUAITLAURAL LAZANUINAUSZALRAY T9aINTnATUI L ATARIANNTN (14),
(15) WAz (20) MINANAU TrinuesmaiuA19197 2 LaRTAINIAlHANALRAY AN
ANTUAUIRAY LATANUINAUSEALRAY 189nTa ladunTialeamasian uazlulanmanas
TnavisunaiiAuoalulanaeds ANuIuANsUauIRAY Laza T wIuRuszgaas atlludoag
248.393 019 296.792, 14.466 14 18.000, 0.267 214 1.900 ANNAAL
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A9197 1 aefdsznaumaeiizedlulenias
nealasiuadiaedmnas lulapiaa
(% dndau vnsfudamaes tian  tndfusenmunzdu
Tneiaaag) (Carlos A. Nogueira (Feitosa et al., (Feitosa et al.,

et al., 2010) 2010) 2010)

C8:0 0.00 0.00 0.00
C10:0 0.00 0.00 0.00
C12:0 0.00 0.00 0.00
C14:0 0.08 3.76 0.00
C16:0 10.49 5.66 7.10
C16:1 0.12 28.09 0.00
C18:0 4.27 7.46 4.80
C18:1 24.20 42.29 22.60
C18:2 51.36 12.74 65.50
C18:3 7.48 0.00 0.00
C20:0 0.36 0.00 0.00
C20:1 0.28 0.00 0.00
C22:0 0.40 0.00 0.00
C22:1 0.07 0.00 0.00
C24:0 0.14 0.00 0.00

Mave 292.981 284.993 293.415
z 17.823 17.175 17.858

1.510 0.959 1.536

d, ave
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NIANTIREINTANNILUAT AnnanenAtaniuazinalulag

= J o a e =
A19I19N 2 AN Mave, z . LS nd e ?I‘ﬂﬂﬂ?ﬁ1°1l3~lléL3JV]@L‘ﬂ@LW@?N@NLL@ZVLUIQWL%@NQN
, ave

nsaladuindiaasinasuan / luladianan X, M. z e
C18:1 (w) /C18:2 (Knothe & Steidley, 2007) 0.5000 295.480 18.000 1.500

0.9500 295.188 17.900 0.950

0.9000 293.886 17.800 0.900

0.8500 292.584 17.700 0.850
C18:1 (w) /C18:0 (Knothe & Steidley, 2007) 0.9500 296.591 18.000 0.950

0.9000 296.691 18.000 0.900

0.8500 296.792 18.000 0.850
C18:2 (w) /C16:0 (Knothe & Steidley, 2007) 0.9500 293.269 17.900 1.900

0.9000 292.068 17.800 1.800

0.8500 290.867 17.700 1.700
C18:2 (w) /C18:0 (Knothe & Steidley, 2007) 0.9500 294.672 18.000 1.900

0.9000 294.873 18.000 1.800

0.8500 295.075 18.000 1.700
C16:1 (w) /C16:0 (Knothe & Steidley, 2007) 0.9500 268.531 16.000 0.950
CB-R1" (Carlos A. Nogueira et al., 2010) 0.1660 256.496 15.061 0.389
CB-R2 (Carlos A. Nogueira et al., 2010) 0.1960 257.658 15.148 0.421
CB-R3 (Carlos A. Nogueira et al., 2010) 0.2990 261.645 15.449 0.534
CB-R4 (Carlos A. Nogueira et al., 2010) 0.4900 269.039 16.006 0.742
CB-R5 (Carlos A. Nogueira et al., 2010) 0.6840 276.549 16.572 0.953
CB-R6 (Carlos A. Nogueira et al., 2010) 0.8050 281.233 16.925 1.085
CB-R7 (Carlos A. Nogueira et al., 2010) 0.9000 284.911 17.202 1.188
CC-R1? (Feitosa et al., 2010) 0.0962 290.220 17.482 0.503
CC-R2 (Feitosa et al., 2010) 0.1967 285.001 17.106 0.473
CC-R3 (Feitosa et al., 2010) 0.2989 279.694 16.723 0.444
CC-R4 (Feitosa et al., 2010) 0.3970 274.601 16.356 0.415
CC-R5 (Feitosa et al., 2010) 0.4974 269.387 15.980 0.385
CC-R6 (Feitosa et al., 2010) 0.5977 264.179 15.604 0.356
CC-R7 (Feitosa et al., 2010) 0.6952 259.116 15.239 0.327
CC-R8 (Feitosa et al., 2010) 0.8039 253.472 14.832 0.296
CC-R9 (Feitosa et al., 2010) 0.9017 248.393 14.466 0.267

‘CB-RX' @ Cotton Seed + Babassu Ratio CC-RX? A Coconut + Colza Ratio
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ANNANNUSTzUINHNRTHLANALAzAMNnTnaadaaInsalusiuuia-
ndnasuazlulanids

AINNITNABANTINTTNG WNABNBANFIUSIIHTNFVBIAINULAARUALNIA
Tm@qmmmmhﬁumﬁ@L'amwai’Lﬁ'@ﬁ@ﬂﬁmmﬁmﬁuﬂuﬁnLz%umq WUIIANNANAUT
T AUATI890 BN BN IUSTINT ATRIA NuEinaatiiLNtaluanazensaledumiia
aamnaslaauda ﬁagﬂﬁ' 19 NqARAWNY AINTY LazAnduLlszAnanisdndula (R
WinL -21.338, 0.0767 WAz 0.9743 Auansy TnaAnduilss@nanissnaula (R?) AN
Wnlnd 1 audunistiudulidinuuiinaatilaudniusidadunsegaiuinaluana
20330 ladunialeames usatslsfinuaznudinaaluanasesnsalaiusiawamas
ausflpuduius Fadunssnndinselauafiaeameslddus Tenanuduiug
T AUATN890 BN BNNTIUSTINT ATRsA Nulinaatiiuntaluanazenaleumiia
adNasaNFI éﬁgﬂﬁ 1N HANABALNY AIINTY Lazduilss@nanisdndaula (R?) winfiu
-1.3567, 0.0101 WAL 0.9992 MNATGL
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1.6

Inn

0.8

y=0.0101x-1.3567
R>=0.9992

0.4

150 170 190 210 230 250 270 290 310

1.6

14

y=0.0767x - 21338
06 R?=0.9743

0.4

0.2

0

292 292.5 293 293.5 294 294.5 295 295.5 296 296.5 297
M

(1)

FUN 1 ANNANAUSTTNINABNTINNFIUSITNTNALDIAINUTLAAAL
Auxnaluanazensalusiumiawamefanda (n) wazludusn ()
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ANAINURIANNS
AINANNNGN (19) LHANNNTUNUANAST 5, 5, Sy, By, B WAZ A, TE9ENNIT
7 (13) asltazinlFlaAnannislvdsaanniei (23)

561.2028 +5.1042M —110.7914n,

Inp=-2.794-0.00726M +0.2172n, + T

(23)

Aun1h (23) aylddaygaainnismaansannianaisaneaqlunisaauine
ANUNUENTRIANNS Ravan 349 doya tesudaiudayansaladuuiawamas
ausuarldaudame 162 SRt nanlasduiiaieamefuaaraan 92 f03)a ua
lulemauarluleAaanannavun 95 dexya

msdszanuainnuuiinaaiuasnsalasiuniaadinadanna luansa
wazngnlaNulNAaLadINasuaN

ANNNIT (23) gﬂﬁ’mﬂ%ﬂ?:mmm%\mimhﬁumﬁ@Lfamwaé"%'uﬁq walaidusn
aunsamnsnLszannAnldludacgrumgRaaLs 278.15 e 373.15 K TneiiAn Bias uaz
AAD agfluting -6.156 119 6.138% Way 1.278 D 6.435 AMNANAU A1 AAD geganiily
Frucate (C22:1) IasiiAN Bias way AAD TAePNIRAEYINAL 1.695% WaY 3.829%
ANNAFU B9 AN AAD 894NN (23) fAndaandngaunna (13) (4.309%) d1u5u
nenlasfufioledmefuaunLdniiAn Bias oz AAD Ineledsyinfi -0.767% was 3.816%
ANNANEL AN Bias Anauuandlififiuindnanuniinaaiissannssnunnndnanfinnann
N1TNAAA uﬂﬂmn‘ﬁm AAD 2844NNN9T (23) SailAtiaandnannim (13) (3.761)
Tnedeyarn Bias uaz AAD aeensalesumfineameinausuarlidus uandlis
A9 3
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M15199 3 A1 Bias LazA1 AAD 189n7a lusiuniaeainasansouazlaausi

Eq. (23) Eqg. (13)

nsalusiuiunaaginas T (K)

Bias (%) AAD (%) Bias (%) AAD (%)

Laurate (C12:0) (Pratas et al., 2010) 283.15- 353.15 -3.470 4.168 -2.512 3.541
Myristate (C14:0) (Pratas et al., 2010) 298.15- 353.15 1.390 1.390 2.410 2.410
Palmitate (C16:0) (Pratas et al., 2010) 308.15- 363.15 3.769 3.769 4.853 4.853
Stearate (C18:0) (Pratas et al., 2010) 313.15-363.15 6.138 6.138 7.293 7.293
Oleate (C18:1) (Pratas et al., 2010) 283.15- 353.15 -0.266 2.544 0.998 2.166
Linoleate (C18:2) (Pratas et al., 2010) 278.15- 353.15 -5.771 5.771 -4.456 4.521
Linolenate (C18:3) (Pratas et al., 2011) 278.15- 363.15 -0.701 1.278 0.517 1.357
Arachidate (C20:0) (Pratas et al., 2011) 323.15- 373.15 3.607 3.607 4.883 4.883
Gadoleate (C20:1) (Pratas et al., 2011) 278.15- 373.15 1.032 2.721 2.392 2.924
Behenate (C22:0) (Pratas et al., 2011) 333.15- 373.15 2.169 2.543 3.564 3.564
Erucate (C22:1) (Pratas et al., 2011) 278.15- 363.15 -6.156 6.435 -4.561 5.125
Lignocerate (C24:0) (Pratas et al., 2011) 338.15- 373.15 -0.307 2.482 1.217 2.502
L'aa‘lil (%) 0.119 3.570 1.383 3.761

lﬁl’l‘i"]\‘l‘ﬁ 4 n13uszanauAnANNuinaaaadnsa i ale A asuaN

Eq. (23) Eqg. (13)
nsalasiuluialadinasuay
T (K)
(Mixing FAME) Bias (%) AAD (%) Bias (%) AAD (%)

C18:1/C18:2 (50:50) (Knothe & Steidley, 2007) 278.15- 313.15  3.904 4.199 5.149 5.149
C18:1/C16:0 (95:5) (Knothe & Steidley, 2007) 278.15-313.15 1.888 3.125 3.168 3.429
C18:1/C16:0 (90:10) (Knothe & Steidley, 2007) 278.15- 313.15  0.899 3.228 2.186 3.380
C18:1/C16:0 (85:15) (Knothe & Steidley, 2007) 283.15-313.15  1.918 3.457 3.188 4.001
C18:1/C18:0(95:5) (Knothe & Steidley, 2007) 283.15-313.15  1.541 3.306 2.831 3.842
C18:1/C18:0(90:10) (Knothe & Steidley, 2007)  288.15- 313.15  1.117 2.470 2.407 3.245
C18:1/C18:0(85:15) (Knothe & Steidley, 2007)  293.15-313.15  1.150 2.286 2.435 3.047
C18:2/C16:0 (95:5) (Knothe & Steidley, 2007) 278.15-313.15 -3.035 3.908 -1.717 3.329
C18:2/C16:0 (90:10) (Knothe & Steidley, 2007) 278.15-313.15 -4.733 5.282 -3.397 4.545
C18:2/C16:0 (85:15) (Knothe & Steidley, 2007) 283.15- 313.15 -3.659 4.444 -2.341 3.812
C18:2/C18:0 (95:5) (Knothe & Steidley, 2007) 283.15-313.15 -5.267 5.554 -3.914 4.576
C18:2/C18:0 (90:10) (Knothe & Steidley, 2007) 288.15- 313.15 -4.448 4,448 -3.110 3.110
C18:2/C18:0 (85:15) (Knothe & Steidley, 2007) 293.15- 313.15 -4.629 4.629 -3.293 3.293
Lﬂgﬂ (%) -0.767 3.816 0.526 3.753
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nnsiszanuAtAnuniinaatuasluladidauaslulanidanan
dmsululeraauarlulefmanan aunnsf (23) amnsnilszannuAnanuviinaad
paslulepmanarlulanmananlflugasgunni 293.15 014 373.15 K TnadlAn Bias way
AAD 721314 -0.863% 119 5.875% LAE 2.437% T4 5.875% AINANAL LAZAN Bias WAL
AAD L9REIMUAINAL 1.695% WAL 3.829% ANATEL TaeiA1 AAD 184aNNNTT (23)
fiFtieandnaunns (13) (4.309%) Yexya Bias uaz AAD favaaudadliluanaed 5

A15199N 5 Nz unuAANrinasrasluledmanarlulafmanay

Eq. (23) Eq. (13)
Tulamida / luladidanan T (K)
Bias (%) AAD (%) Bias (%) AAD (%)
Soybean (Carlos A. Nogueira et al., 2010) 293.15-373.15 0.282 2.437 1.486 2.635
Fish oil (Feitosa et al., 2010) 293.15-373.15 5.875 5.875 6.986 6.986
Sunflower (Feitosa et al., 2010) 293.15-373.15  3.926 3.926 5.086 5.086
CC (R1-R9) (Carlos A. Nogueira et al., 2010) 293.15-373.15 -0.863 4.084 0.269 4.029
CB (R1-R7) (Feitosa et al., 2010) 293.15-373.15 -0.746 2.822 0.385 2.809
Lﬂal?;l (%) 1.695 3.829 2.842 4.309
NNSRAULNYUANNG

gﬂﬁ' 2 wansliiunaANANNRANAIATEIN1TL TENN LA AN MTEAARIIIR N TA
TshuniiaeamneflssunuAndasanniag (23) F9ANANTANANATINTNIZANEIFATI
Fananuazay wazgLli 3 wassliiudpnuduiugidadunsessuinednanamiinam
filgannstlszanaruazainnimaaes Tneanfaunu Anudu Andutlsz@nsnissindula
LL@:@I’]WJWNﬁ@WﬂLﬂgﬂuﬂdﬂﬁ]?ﬁﬁu Winfu -0.0856, 1.0265, 0.9875 waz 0.110 tagAN
futlaavdnnasnauladAndalng 1 uaaslfiiudnaAnpnumiinaatiildainnnstssunne
Fasuns? (23) fauduiusiuguidedenlndiReiurainnimeass
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eI

AINNIINENLIANNTIUNN3U sz AN AN Mnaaaaensa lads R anas
wazluledima InsanAan1sWmuIAadNN17989 Phankosol et al. (Phankosol et al., 2015)
Walogpauduiusszndnsauniinaadiuuialuana agdlddnannisnimunay
gauna kgl unnsdszansA A Nuiinaatiraeiansa ludunfaeamasansa Tuausa
nealuuniaeamesuan tulanma wazlulehmanan luaniazgnungisg - 14
Tuannisiheuaziaaundugngs wiatnglsfinuannisazilean AAD WnGWwANTae
e lulddssunnurnaeansaladuiuiaeamasuan daun1sa nnsalsznnaianle
Tugasgnuunisaus 278.15 D9 373.15 K dennninldldilsennAiuandasiianaay
o 05 2 X ya . ¥ 4. X me Xa o g
N 1A AAD 1e9aNnTANTRLS Fatiuannishv e Tu R detiaaduanannisutis
dl 1 o 3 1 A rfz o a o =
funaulalunistir ld1ddszunnanmnuniinaaiinansalashiusnfaeamasiarlulesaa
Taeignunsnldarnladne daaldnnsAnenainuuiinaataeslulesnmanibisandatu inld

szudninan wazaAldanglusiunimagaslsannianils
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ABSTRACT

The purpose of this research was to study the effect of using glycerol as a
plasticizer on physical and mechanical properties of the film made of cassava starch
(two cultivars, Ha-Na-Tee and Rayong 2, were used). The flm was prepared by
dissolved the cassava starch in water to the concentration of 5 wt% and the glycerol
was added at 4 levels; 0, 20, 30 and 40 wt% to the cassava weight. The film was
casted in a mold and dried at 60 °C for 18 h. The physical and mechanical properties;
thickness, water activity (aW), solubility, tensile strength (TS), puncture strength, and
the degradation of the films were evaluated. The thickness of the fims was in the
range of 0.20-0.30 mm. The a, value of flms ranged from 0.40 to 0.50. The cassava
starch fiims from both cultivars that contained glycerol as a plasticizer could form
good flexible films. The water solubility of the flm was increased with the increase of
the glycerol content. The tensile and puncture strength of the starch flms from both
cultivars were increased with the decrease of the glycerol content. The degradation
study, the films were buried under the ground, showed that they were degraded by
55-58% in 2 weeks. The percentage degradation of the flms was increased as the
glycerol content increase. These results indicated that the cassava starch films from
both cultivars were biodegradable, which could help reduce the amount of the non-

biodegradable packaging waste.
Keywords: Cassava starch, Biodegradable fiilm, Glycerol, Plasticizer
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(85191491 1:5 Tmm’imﬁﬂ) w1 30 Wt (centrifuge) AANGEaLYINL
8000 rpm 1fluiaan 15 Wit &rednatingu 2 sau wdahudlildlleudnefeuauteu
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iUl FazlaALA IAUNIBAZILNIAUIA 100 LG mif«;muﬂﬂumsﬂuzﬁﬁﬂﬂm WAy
Lﬁuﬁ*ﬂmﬁluim@mmm%u (Bobbio et al., 1978)
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1a99195zudeTiana wWumgliaauannmlunissuniuusaaizanas (Mali et al.,
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Audurtiaradsnadauas (10-175 N/m?) (Briston, 1998)
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20 0.63 £ 0.01 60.85 + 0.32
30 0.61 +0.33 54.11 £0.45
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ABSTRACT

The objective of this study was to construct the appropriate forecasting model
for the wholesale cost of Cattleya orchid at Si-Mum-Muang market by 4 forecasting
methods: Box-Jdenkins method, simple seasonal exponential smoothing method,
Winters’ additive exponential smoothing method, and Winters’ multiplicative exponential
smoothing method. Time series of monthly Cattleya orchid prices which were gathered
from the website of Si-Mum-Muang market during January 2013 to June 2018 of 66
observations were divided into 2 datasets. The first dataset had 60 observations from
January 2013 to December 2017 for constructing the forecasting models. The second
dataset had 6 observations from January to June 2018 for comparing the accuracy of
the forecasts via the criteria of the lowest mean absolute percentage error and root
mean squared error. Research findings indicated that for all forecasting methods
that had been studied, the most accurate method was Winters’ additive exponential

smoothing method.

Keywords: Cattleya orchids, Box-Jenkins, exponential smoothing, mean absolute

percentage error, root mean squared error
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ARIATY: BUEIANuNng Tanluanly aauinlat n1shsiaya

ABSTRACT

Longan is one of the important economic crops of northern Thailand. Farmers
will plant Longan as a legacy from generation to generation. The knowledge of Longan
production has to be based on experience, especially the management of diseases in
Longan and Longan insect pests. This article presents the ontology knowledge base
on Longan and Longan disease retrieval system, store knowledge and to retrieve
information on disease in Longan. Support decision making in the diagnosis of farmers.
The ontology knowledge base consists of the main classes: disease, insect, breed,
disease name, leaf area symptoms, symptoms of bouquets and flowers, symptoms
of the branches and trunk, symptoms of fruit, symptoms of root and growth. Test the
accuracy of the search system by comparing the answers with the experts is 100%.

It can be used as a prototype of the Longan disease expert system.
Keywords: Semantic Web, Disease in Longan, Ontology, Information Retrieval
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ABSTRACT

This study focused on primary substance examination and analysis of
collagen content from triphala product in water type and powder type in 22 brands of
triphala product by hydroxyproline assay. The results showed that the triphala product
in water type and powder type were the primary substances in alkaloids, tannins,
flavonoids, terpenoid and steroids, respectively. The triphala product in water type
can dissolve the primary substances better than the triphala product in powder type.
The study of collagen content, the H-water type had the highest collagen content of
738.45 ug/ml and O- powder type had the highest collagen content of 117.27 ug/ml.
When compared the collagen content from triphala product in water type and powder
type showed significantly difference (p>0.05). Therefore, the information can be used
as the decision to purchase the product to get the most benefit and to support the
product. That contribute to the fight against free radicals, enhances collagen, balance

the skin and restore the whole body system to work together.
Keywords: Primary substance, collagen, Triphala, Hydroxyproline assay
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ADUZNITUNNTWINTIAA U (R1TLTN 5) wunisldaneinnluaninunguainiamiessuy
= a 4 g = ' o a dl o o
Tuaneuladin (wian) Hdqulsznevresaneinnianiuayulnssingy o lusniu
“eanualing” HasswanslunisuAandaneu Arwdiew anRey wiauqnuinluen
Tugsany uiantaeld (dsanniuldudadeilionnns wu pduiiow 39w eemns
#a98m aaulwat) (Homhual, 2012)uzannilan (Phyllanthus emblica L.) @33NANS
pnanuaulnaliun nafu wAnseuedn winesu uile duanny vinldguae wiNy
windn iuldsnfeu ufinanaananlsiu ufidune Aswis uasldduiugaindndua
cg aa a a =X o o = a a aa [
WIzilena N3nHuT4n9 1-2uefidus (neaudlen 1 ua HFunndaRuEWe Uiy
HAKNAR 2 NA) AN9ATALLLATHANTINNTBNAELNNIUGA UM 50 HAN/NA. AINITD

-3

duganisdniauls Tnseengnidudinisinaeunaesialnslanyudls 40 wafidus

fusiaanlavrudaiudantantinlitialnslainisraaunls 90 Wafidus wazdue
nsNaRnsaNuanmuleang 40 wWafifus (Chavalitumrong et al., 1996)
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flaqiiuladnisraiasashnayulnsssuan Tnad19assnamen doasasiu
auyadasy faeiu Anudenaamagdsing < lusenie deein liganinudawse deeiu
Tdldenadaumas Tl enangdmuy vinliengtiuegn seananuLnas AR
gauiend doaiiuneasiau N liionssueieslageau Hdoutdoavinlduuagoandnesn
=3 QI d? = 6 1 o ¥ o [ dl 1 dl
wekarauiieay srualsslamidoayinlinduanie MALAN wazAuNIaLINAnTY
aaa A [ ] o o ! 4 = a
Ha9mTEanlidaauen daeiliusie iuannalusienie nezfunisiuaieuaasialio
(Matichon online, 2017) andiayasinatainliigansaulanasAnsnifunpaaaiiau
Tundandusiezuaielugliuutdinazgluuunanegdnuanimsissna luguuumin
d’ 1 ¥ % a o e dl 1
gannun1guleglinanisldaduien wazkanineinTian lugliuunemaniunsuwlegy
TnansunazianazlansdAnidassiulasitfunupeaaauvira ldiatinnanisdnem
dl o A dy a o o A
nlallatiuayuniaaentenanTuaieINe

28019
1. arnAdLazgininl
paadlud 4-(lawdisesilu)iwugeanlasd arsninsgiulansendinsau
(Sigma-Aldrich, USA) LL@:Mﬁ@ﬁ\mmNﬁﬂ@{iﬁ (Wise Clave, Germany)
2. TENNIFTUNAITATANLNINTTIU WATAIREN (Suksai & Thapphasarapong,
2014)
2.1 WFIFENANTATAIENINTFI
wrnNansazatelansandingan Usunos 0.001 nfu MiNAa Nd ndw
1-25 lulasniu salaaams bu 50 Naaluarfresazdmninines pH 3.5 e NaIazans
0.056 Tnanfaeamaes iy 7 1 50 wWefidus 1Eu-Insniuea WreNansazantLessn
N 1 Twans 299 4-(lawfaazilu)iuuteanlas IUANTAZAIUNANTBUEU-INTN1LEA
slansaLleasaaesn (2:1 taafsunmg)
2.2 LFFRNFIDE N
1. Lﬁuﬁfmﬂwwamﬁmeﬁm?wmgﬂLLuuﬁﬁLngmmumﬁfeﬁwumiu
Feanann dmdaunns lngAnidenannuaninueinangUuuiuasgluuune il
1911 1,500 LN 41194 22 TR
2. uNnAASTFINa gL LLNafia A B,CD.EF.G,H,I,JK
wazNAnA s ETHafgluuuNsTiia L,M,N,0,P,Q,R,S,T,U,V FaarinlsnAannleaay

a

dl 7 v o ] an
NANNLLNLL 100 1341@%?3491@34@@@&1? AMNQAT
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va1 = (32V2
o Aa AoHLdNduasaranunauaeas (tuasegnuiafingiuems)
C, Aa AHdRduatsazanaddaaats TuasegnunAfingiuens)
v, Ae 1BuRsaNsazatEnauiaaany (IuasagnuIAiaTwms)
v, Ae BunRsaNsazatadaaany (tuasagnuiarfiaiums)
3. wiENHARS RNl u LI uAZ W UL S1uau 22 1iln 7
AN NDL 100 lulasnfuseianans Tu 50 Raalnansuesezdnmntinmes pH 3.5
anuAn 2 uesueaveslniAey laasenlafEuin 20 lulasans Waanuseulngld
wiaihignlarin 7 121 asAmai@as wi 20 W7
3. ﬂ’]imwmﬂumwﬁﬁﬁmﬁmﬁu
mj‘mf;@maumiﬁﬁﬁm&lLﬁ@aﬁum@qmamﬁmm‘m?m@ﬂgﬂLmuﬁ%ngmmum
4 ngu LAwn weanaeus aRasens wnuiu waznatlouend azldliAzen1sineag
YIARTNAU (Sunthorncharoennon & Ruangwiset, 2008) ﬁxﬁ‘ﬁ
NNIRIRAALILEAATARLS NFatng AlAadudy 1,000 lulasniuse
fa5ans 15u1ms 1 faaans szwelduda dnansadaildavanadan 5 wlefidus
nsataRian 5 NaAART NTalaNANTaraNENLLTL 2 doudel doud 1 T ldveeu
LEiLAla s 1 MEn LATVATNENATIAUATEN 1 LA AILLENTERR RUNRAZNaLTIAATY
ALY LA R NAUA UL ARSI NLILEA AR S d9udl 2 indnsarn i ldEan wiTusng
TneAnwenlntonlansenlofiduduinas 1 van audan wilusng (ATageLfaanszans
aAnda %mzm?ﬁlﬂuﬁmﬂﬁmuﬂuﬁﬁwL’Tm) wdaanuindainazanelnnaelsning
g s8R nlnAaa st Ul AMEARILILNILANENTAY 1 YL AaEingIwuATIaLATaN
NAUINAZLARENLAASINNLLDAAIABEIS
NN9R9IAADLANINANALFTOEN AL pALLDFUNLILLD ISR TARIsTeINFDEN
Frnududy 1,000 lulrsniusieiadans Biulns 5 Tadans sveliude wdaman
Faeminenezdanuaulansa 3 van uazveansataiasndudy 1 ves nauinazl¥a
PR LARSINWLANTNGNALRTaEA 491 N9RaagaLnIaiianes Tneinsaesing
0.005 nFuiFntinfeu 1Funs 5 TaAGAT MAIANTLLEMAeANAREITUAT Lsranns
10 3wl Aunadnenizseasiiing TAAINGITBIN DY nRenifven 5 wlefidus
nanlalnsaaasn 1 van dunanes dnnesivatiuansindansnguanliliiu Wesarlanms e
PENETIE wazliAune Agay vieAdaaes uaRvITRLANINgNAFTRES (Steroids)
N1IRIRRaLATNGNLNUEY iTlu 2 dou et dawf 1 thdednafinansididy

a 5 &

1,000 Tulpsnsusafiaaans 13u1ms 1 Raaans szweldiiafiugansazane 10 wasidus
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loAunAaels 2-3 M nsesanTazateiendaunznauiia asazansiildutiailu 3 naen
tsznaudag waandi 1 NABAAILAN waead 2 dntneaaniu 1 wefidus uaz
MABAT 3 ANt AAALTen luvaenT 1 was 2 nauanazldnznen daui 2 dnfetng
fianudindu 1,000 Tulpsniusefadans Wiunns 4 fadans w4 vasn Usznaudan
MaeAT 1 NABAAILIAN vaend 2 Fiuheeinaaelsd 1 Wefidud nauan azldftnfu
vite ATun waenh 3 Antenlusiiuaewmes nauan azldnneudinndy waznaeni 4
Farinen lashemes nauan azldnznaudmimaey

n1sngaaanuaITng Nnanlauasd A2e354lunz (Shinoda’s method)
wiaanfet1ai Aanudndu 1,000 lulasniusiefiadans Wunmns 3 dadans uaansm
lalnspaasnidndy 1 HadAns WASAN WNBLNNTBLNWEAN < UTTuInd 5 - 8 weu
FleAugaUiRen dunaldnuuwiuuani@on linunsieresuazdninatuagldnauan
Adu-1LA

4. N3AAEFRRaaRuAReRElansanT InsaL Suksai & Thapphasarapong
(2014)

Tiln 100 Tulpsdng vasansazarannsgiulansandingdu Ananududu
1-25 lulnsnsusiefaaans wazfetnefinauidudu 100 lnlnsniusefiadans asluaandn
antiuin 900 lulAsans 789 Aes1EuT 7l ATignmgites w25 Wil s 900 lulnsans
1098190zA18uE A §UTi 65 9ATALTEA 1w 20 WA SAAN1IgANALLAT 550 uTuwas
AuNLBuNAeaa RulneuALNTNIRIgIMIeNaNTaTA e N AT g Ul ansen T
TnsaunazaIngms BnuAnaaan = Usunu lansendinsau (lulasniuseaiadans) x
100/13.5 (Reddy & Enwemeka, 1996)

HAan1TNAaay

¥
o =

1. NNINTINABUANTAVATYLL RIAY

o
3

nMsraaauansdAnliasdu 4 ngu laun uaamaess amusass wnuiy
waznanlaueadnuasdnAnilesdu 4 1l Ae waamaaus WUl Warliueamiay
Wasuee s TNNARAWTETNANTU UL AT I UILNS Auanalua9199 1



Phranakhon Rajabhat Research Journal (Science and Technology)
Vol.14 No.2 (July - December 2019)

115

; ¥ ¥
AN 1 N9RIAAaUANTANATYILIBFUTaNARA U FTNA gL UL LA LTINS
NARA DN ansdAninsiy
AIHAT  WAAANARUA - unuiiy " . ¢ e o
7 gl T T aiBesesn Wailduaws nasiuanm
A1 A2 TA T.2
glurniy
A ++ ++ - ++ + - ++ o+
B ++ +++ - + + - ++ ++
C + ++ - ++ ++ - +++ ++
D ++ - ++ ++ - + ++
E ++ ++ - ++ +++ - ++ ++
F +++ ++ - ++ ++ - + +
G + + - + + - + +
H +H+ - +++ e+t - +++ +++
| + ++ - ++ ++ - +++ +++
J ++ ++ - + ++ - ++ +++
K ++ +++ - + ++ - +++ ++
guuuukg
L + ++ - ++ ++ - +++ ++
M ++ ++ - ++ +++ - ++ ++
N + + - + ++ - ++ e+
o) +H+ - +++ et - +++ +++
P ++ 4+ - + ++ - ++ ++
Q + ++ - ++ +++ - +++ +++
R ++ + - ++ + - +++ ++
S + ++ - ++ +++ - ++ ++
T + - + + - +
u ++ +++ - ++ +++ - ++
Vv + ++ - ++ ++ - ++ ++
UNZLUEY: HALIN (+) Aa AdiumnnviFelinznau AU ELANAAN waasInALiTeNNIN

waaw () Ae liRnlffeiteldifanzneuiutiemasey
MINARAURITNANLARAIADER,;

(A1) mawmmuﬁwﬁﬁmmﬁL@um@w

(A.2) MInAgeLAINELAT IALAsEN

NSNAFAUAITNANUNULY;

(T.1) nanagaudaetingt $auas 1 189 AAAY LazIaaNALTEA

(T.2) nmagaLgastngn Satas 1 189 Ne3naaelsd Tusiiu was Tashewmes
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2. NIUATNLEARAAAUALEART bEATENTINTAL
nnsnAgaLANudURTaLaside (linearity and range) N193LATIZFAREAT

lansendinsdu anansazataninsgulansendinsauludaacindndu 1-25 lulasniu

AONARANT 5 T=AL ANIENTY ) AT 5 1 TANTLA I aE N Id AT AT AW

Andu1lsAna avndusiug (correlation coefficient: r) Iae r> 0.99 Fad1ng 1 uadldifesndn

0.995 Hadinsnunasgufanaafianugnies iidate

0.800

RIEE

0.750

0.700

1
=

ANITAANALLANN 550 U1

y =0.0071x + 0.61

RZ=0.9943
0.650

=

a

0.600

1 v = = o a aa
A Ndindiulansandinsan (lulasniu/fianans)

51 1 neansazatannsgulansendinedy

al =3 a [%3 e 9«;
WrauauiFuininaaantal L un AR Aol FINANTULLLULATTL LU
A1 22 THA NANITNARDY FIAIFIN 2
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= = I Y ad = = a o - =
A5 2 NANTTIAITTLINNNARARANARERE lanTaNT INTA UL WNAR U TETNAN
stuuuruazatiuueg 1uiu 22 ila (n = 5)

WARATEENANg UL - HRRAAAZHANFLLLILNG
B 3unumaaaau (lulasnsu/aiadans) T Banueesaniay (lulagnsa/Aaaansg)
A 120.81 L 77.00
B 394.16 M 103.70
C 375.59 N 89.93
D 178.82 0 17.27
E 126.03 P 89.51
F 165.05 Q 93.06
G 81.79 R 98.28
H 738.45 S 97.03
[ 107.88 T 58.63
J 154.41 u 60.72
K 87.01 Vv 77.62
agluaziansning

nisagaaaauasdAnyiessulunaniueginanangluuutinaz e
WudNaRSUiRTNaNgluu LN NnInazataatsdnAnyilievsulunguueaniants
a 2 o 2 I 2 v ! a o c A
wnutiy Wanlauessd Wesiuessd waralfsass HANINARTUFTNA13 LN
WasanuaadusiasHaLaazain wiargluuudnssuisnisnanLaraiulsznay
a1981AT T FNNUNLANAI9AY NN9ATIRADLWLIANTAIATYLDASAUAIN ATt U
ONBNNTININLINAAA U FITUANNATNNTDT e A UELYABATE dotNNARAATLAY
UFuaunasis tngedangsns wazuyiienisesssanynszuulindanseineulszau
o 4 dl s a s o & = c A <
Auld esannueaniaassd wnuiiy Wanlouesd wefiuess uazalfusess Nond
FNUANIAL (Alam & Gomes, 2003) fNBF1MITaLLATIEE (Bag etal., 2012) gnaduianvz
v ¥ s
(Siddique, 1981) fufamasnlunguinasunInw uazdias (Dutta et al., 1998) qnEAIY
DULABATEUATONEHTUAATN (Laplae & Siangproar, 1977) qnEFuTaLLAN FUWATITET
nnenialsaniouds uasgndiudaeulaiinlsfiua (Bunyamalee & Tienwan, 2013)
a I's % aal = = 1 a 1% |
NILATIEULENIUADAAAUALERT LEATBNTINIAW WLNARATUHFTHAN
9(; a = dl a % c a
sluuungiia H AUFNNUAAAIALNINT4A LAZNARAFIATNAN L LILMSTEHA O
= = = = 5 o
Hifunupeaa NN ge waziaFauimeuiBunuaeasaiaugtuuuiniuguuung
WU NARAWTRTNA U W LUt HLEH AR AR A UNINNTINA AT FTN AL LTINS
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d‘ as o a % r%; = as o v Qo/ A o v
WegannesuasnsvinaaniusiinsTnauudanisainfeei Ae nisainlaan1Ins
TdpanuFandaslunisana inldlAlsunuansdAyazataaanunl@uinau (Chantaboon
etal., 2014) dsualigluuuriniansdrAtyaanuininnagUuuurs T3 uuuaeEngsuas
nisviNaRAusilaenTstiayulnsw i uAuazussqeving TdlAtunszuaunisann
S ama o o da y oy 2 X e N ¥ 4
walildansdAnynanududuisas inlinulEunueeasautiaand wuutining
v %4 %
nssuarldAnFau
dy v o 4 o o dgl v

AINNANTINAABULBIFWINIINIIY an9dAnyilessulazFuininaaaiian
TunandusisTnangliuutinazgluuung §adeiudnarsasAneinisnaendnsnl
ayulnssisnan ialiladayaniinliwmunsesannismaalunienisunndsialil

naRnssNszna
2010UAINY AN ATUTATNIINITUNNT LATAIDI1TUAT NIYAWNTLEN

‘if Aif dll IS QII o0 a ar ZJ/ ailj o < | P 1 =
L@@L‘V\|@Lﬁ?@\‘ill’f]LL@Z'&E‘I’]‘LAVIiHﬂ’]?VI’]Q@Hﬂ?\‘}u@’]L?’Q@@Q\‘iiﬁLﬂuﬂﬁlﬁﬂm

)
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a o d’ldq/ & dll a o o o j A =

N1 UNIRgUszasANe Ussiiun198 N UATURIMN IN UL AL AT AN

! - dl = P » o o |
ANAINININTUINITTBIDIMIINBNSY Uszansld lunisAneAe 119t unedeat)
TUANLANEINIAA BUNALWNAZANY A3TALsEAUATIUS LaaNNgNA8LINLLILLANZAY
WalWdoyafnfua111saIuIL 45 AU LATNAADLNNTEBNIUAINIT 41U 70 AU
Tag lE L uUdNA =L UL LA DN LAY LU IZIRRAN TN SR NI T A NA TR T
dueraadenldlun1sddy AusiusudeyassudiunaungAaniey w.A. 2558 g
WauAIIAN W.A. 2559 TipsizdeyadaanisuiAiiads AdeRUUNIRTIN
wazrdmaziauAInelnauInisaesAnfuen i laanngusaet1elaeldllsunes
INMUCAL-Nutrients V3 Nan15398nLq1 TN AR 7R Ue1 19N 1uLEes 30 318019
WAZAIULNUINTURAZUUBNITEaNTUAY FUa M s NWLH AL NII8NIT IusEALTaY
(X = 4.56) anduaunnialy sansulusssuaauraniias (X = 4.15) A15UA1UN999
30 18017 MnasauAantaeLElnATENdng 178.40 - 689.29 Alauaaes Laaia5lulawnss
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36.44-97.69 n3u T 0.80-26.43 niu TUsAu 0.69-24.33 n3u e vnsLlszmtiwen
fudnnanauasinlimdsunarlaiuteniign Tnelfindwnuais 325,37 Alaweae?
wazlaTy 8.70 n§u enmsdssinnnentudnagasldndsnuuazladunniign tnald
WAL 689.29 Alauaaazuazluiiy 14.32 niy

ANRIATY : A1FUNMIT 81NINUEEY AIAIMININTWINIS

ABSTRACT

This research aims to evaluate the acceptability of local recipes and to
study the nutritional value of local dishes. The population used in the study is the
villagers living in Thongmongkol Sub-district, Bang Saphan District, Prachuapkhirikhan
Province. Forty —five people were selected by purposive sampling method for giving
the information related to the recipes, and 70 people were sampled to take the test of
the acceptability of food, using interview guides and smiley scale/face scale as the
research tools. Data were collected and analyzed for mean and, standard deviation.
The nutritional values of selected recipes were analyzed by INMUCAL-Nutrients V3
program.The results showed that there were 30 indigenous food recipes in this area.
The community representatives gave the highest score of acceptance for most of the
local dishes (X = 4.56) except for “Kanom Nhormai” (bamboo sweet) which has the
acceptance at a slightly preferable level (X = 4.15). For the nutritional value of these
local dishes, it was found that one serving unit provided energy between 178.40-
689.29 kcal from 36.44-97.69 g of carbohydrates, 0.80-26.43 g of fat and 0.69-24.33 g
of protein. “Nam-prik” (Chili dip) with rice and vegetables gave the least amount of
energy and fat with the average energy of 325.37 kcal and 8.70 g of fat. The fried food
with rice gave the highest fat content (14.32 gram) and energy (689.29 kcal)

Keywords: recipe, local food, nutritional value
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duavnsudngdududandadaedsnissing o 1988 Ta wn9 NeATINRItIngn
WiunnslgenGaudne wuaslilshuluenndowlugjaziflutlan daqiiumns vy 1n 14 uas
dl dl % o ﬁg/ v ! dl 910‘/ 4 QI [ |

wirestlgean o deznaudaadnuinunazayulngsing  innlavialdluiesnulidiazidu
Tenauninsssnans n1sdgnluaiageu vreanaaialuguay inlia1nsnwEes
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ABSTRACT

Nowadays, the used of interior environment and artificial lighting in office
buildings have the potential to visual task performance and visual preference.
Most Thai office buildings use artificial light that is not enough and inappropriate for
visual task performance and visual preference. The architectural features and the
composition of the various parts in the space is an important factor that can affect
employee productivity. This study’s objective was the effect of artificial light on visual
task performance and visual preference in Thai office worker. There are eight factors
investigated which are room shape, wall color, furniture arrangement, daylighting
technique, luminaire types, color of light, colour rendering index (CRI), and outdoor
views. The result of studies can conclude the characteristic of lighting condition which
suitable for visual task performance and visual preference of Thai office worker. Seven
offices were surveyed as case studies. Visual task performance and visual preference
were explored from Thai office workers. The results of the study have summarized
the characteristics of interior environment that are appropriate for the visual task

performance and visual preference complacency in the office building.

Keywords: Office building, Artificial light, Task performance, Health
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ABSTRACT

The purpose of this research was to build a potentiometricmicrotitration
system by using homemade low cost electrodes (a pencil carbon electrode as a
working electrode and a silver/silver chloride (Ag/AgCl) electrode as a reference
electrode) for determination of oxalate. The analysis was based on a redox reaction
of the oxalate (titrand) in sulfuric acid solution was titrated with a few microliter of 0.02
mol L potassium permanganate solution (titrant). The conditions such as electroplating
time of silver stripe in saturated potassium chloride solution, concentration and volume
of sulfuric acid and temperature of titration system were studied. The results were 9
min of electroplating time, 2.0 mol L™ and 1 mL of sulfuric acid and titration at room
temperature. This proposed method was applied for the determination of oxalate in
some vegetable samples. It provided some advantages of low cost of instruments and
analysis, simple system and operation, low chemical consumption, low toxic waste
and environmental friendly. It was found that the results obtained from the proposed

method were good accuracy and precision.
Keywords: Potentiometric, Microtitration, Oxalate, Vegetable

UNU

AdNGLaR (Oxalate) WuinaauaInsneangnan [(COOH)2] asnsanu el
Feosmn U senuvaneTTinendiviu dnlay fnauens sxazum fnvennh fnne
N Trzna sL‘].I°Ii$‘W@J Tumzang (Pourreza et al., 2018; Piwpuan, 2014) IAEIANTADNT AR
filuednildsuUsenuiler 2 gUuuufe anseantiaafiazanetinlé (Soluble oxalate)
Ty A ueengian THUNGEEL0aNTLaR LaTa1TaanTARTILazan e (Insoluble
oxalate) U wAALERNEBNT AR (Shietal., 2018) IngNtdnuanasialliuntueandian
1'71|LLmnr;imﬁu’%u@g’ﬁuﬂ@ﬁwmﬁm?@mez?@m U AN19EN9RTIALLR THAYRIAY
nANA szazinanluninfuifien wazliuinuaaidanlufu (Kusuma et al., 2016)
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ABSTACT
Spiritual beliefs of Lanna community is an ancestor worship heritage that
guides of community health promotion. Spiritual on cultural health was support when
they face with problems and are in need of supported and the alternative to mental

health of people under faith and beliefs. Furthermore, in terms of the cultural ecology
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to conserve for local medicinal plants resource, spiritual beliefs are local wisdom of

managing the natural resources base on rules agreed by community members.
Keywords: Lanna Spirit, Community Health Promotion
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ABSTRACT

In Thailand, vermicomposting is an innovative sustainable technology
for organic and agricultural waste treatment which is a natural process of quick
recycling of organic material into nutrient-rich compost using earthworms such as
Eudrilus eugeniae under aerobic condition. Vermicompost is an eco-friendly non-toxic
product, low cost, less mechanized, easy operation and uses low energy input during
processing etc. This process is adopted for the improvement of soil damage. Thus,
this technique has become a simpler alternative technology. The vermicompost from
various organic wastes was evaluated to find out the best organic raw material for
quality vermicompost production that has high essential nutrients for plants and contains
good microorganisms that help to grow the plant as a hormones enhancement. Finally,
vermicomposting process benefits the organic and agricultural wastes management

for smart farmer while improving agricultural safety and consumer health in Thailand.
Keywords: Biological technology, Vermicomposting, Organic wastes, Nature-friendly
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Pseudomonas putida WwseyALs Alexander (1982)
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Eisenia foetida Bacillus sp. ﬁQﬂﬁ/ué/\m’liL'ﬁ‘ﬂalLﬁuim‘ﬂﬂ\i Vaz-Moreira et al.
B. megaterium qaurEtnelsn (2008)
B. pumilus Enterococcus faecalis
B. subtilis Staphylococcus aureus
E. foetida Proteobacteria ﬁQﬂﬁugﬁﬂﬂiLﬂ?mLaUTm Yasir et al. (2009)
Bacteroidetes yeatdesrialsn 15y
Verrucomicrobia Colletotrichum coccodes
Actinobacteria R. solani
Firmicutes P. ultimum, P. capsici
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Azotobacter doamaelulngiaun
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Ammonifying bacteria
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