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Measuring Dust System in the Air on Smartphone Devices
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ABSTRACT - The objective of this research was develop dust in the air measuring system on
smartphone devices. Because of ours concern about the problem of air pollution from smoke
was coming from Indonesia that affect people health in Trang province in March, 2019. As a
consequence, ours need to develop this system, by using concept of system development life cycle
approach , database design and microcontroller device for system development. For research
tool in this research was dust sensor device that setup system at SuanDusit University, Trang
center and present dust value on Dust@SDU mobile application on smartphone device. The
result found that the PM, 5 value from measuring dust system in 24 hours had close value with
Pollution control department, since 20-22 in September, 2019 at Bankuan sub-district, Trang
district in Trang province that the value from measuring dust system had higher value.

KEYWORDS: Measuring dust in the air system, Smartphone device
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ABSTRACT - This research aims to improve the performance of semi-supervised learning by
automatically select unlabeled data. The proposed method uses two regression models to
estimate values for unlabeled data, then cluster the data into groups. Therefore, similar data are
assigned in the same group and the different data are assigned into the different groups. After
that, the method selects each group representative that have least error and append into
training data. Then, we repeat until we have enough training data. From experimental results
with three datasets, we found that the proposed method can improve performance and reduce
computation time by 84%, comparing to previous work.

KEYWORDS: Co-Training, Simi-Supervised Learning
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@7757\7‘7; 5. uaeN Tmmuaﬁdmm‘”msamw
©) aa | Tuaa 5IAILELNN (p) K
Woya
(7
kNN1 | Mix Euclidean Distance 3
1
kNN2 | Nominal Distance 3
kNN1 | Mix Euclidean Distance 5
2
kNN2 | Mix Euclidean Distance 9
kNN1 | Euclidean Distance 5
3
kNN2 | Correlation Similarity 5
8

AISNA 6. uaaNA1 RMSE uagsgeedal (W) 910 luaa

SELF-TRAINNING 48z COREG va3Yoyayail I

MODEL Training Set = 100 Training Set =200
RMSE TIME RMSE TIME
SELF TRAINING 17,299.17 16,926.85
COREG 16,126.82 276 16,104.93 537

1517 7. uaaua1 RMSE uagseoeial (u1i) 910 luaa

AU- COREG 7199 Cluster #3835 K-Medoids youiayayai 1

MODEL U'100 U200
AU-COREG RMSE TIME RMSE TIME
2 CLUSTER 16,180.82 21 16,003.33 23
%)
g
8 3 CLUSTER 16,129.74 23 16,165.40 25
o
=
* 4 CLUSTER 16,282.24 25 16,107.52 27




MITNA 7. uan1 RMSE uagszezidal (u1i) 910 luiaa

AU- COREG 7199 Cluster #7675 K-Medoids veadeyayai 1
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AT 9. uanNeA1 RMSE uagszezidal (u1i) 910 luiaa

AU- COREG 9199 Cluster #3875 K-Mean Uag Seed = 100

' P =
(A19) YNVOYAYAN |
Al
MODEL U'100 U"200 MODEL U'100 U"200
AU-COREG RMSE | TIME | RMSE | TIME AU-COREG RMSE TIME | RMSE | TIME
5CLUSTER | 16,279.32 28 | 16257.53 31 2 CLUSTER 16.203.94 18 16,119.15 18
6 CLUSTER | 16,047.12 31 16,301.17 34 3 CLUSTER 16,095.27 19 16,293.71 19
»| 7CLUSTER | 1627932 3 | 1612876 37 4 CLUSTER 16:309.88 o 1617486120
a
5
8 | 5 CLUSTER 16,238.26 22 16,221.03 21
S| SCLUSTER | 1625133 37| 16037.87 40 =
! Il
il 2
m | 6 CLUSTER 16,354.49 22 16,156.71 22
9 CLUSTER | 16,279.38 40 | 1612475 43 “
Z
E 7 CLUSTER 16,265.92 24 16,010.29 23
10 CLUSTER | 16,313.28 2 | 1614195 46 o
8 CLUSTER 16,242.97 26 16,264.19 24
9 CLUSTER 16,067.44 26 16,079.38 24
o ' ~
ATTNN 8. UaANA1 RMSE Uas 5820301 (W1N) 910 Tupa
o . 10 CLUSTER 16,180.36 26 16,246.13 25
AU- COREG N9@ Cluster 73835 K-Mean 1A Seed = 1992

voudoyayail I

MODEL U'100 U200
AU-COREG RMSE TIME RMSE TIME
2 CLUSTER 16,195.76 17 16,368.06 18
3 CLUSTER 16,095.27 19 16,019.71 19
4 CLUSTER 16,241.59 21 16,303.79 20
S| 5 CLUSTER 16,317.01 23 16,284.17 21
=N
I
a
| 6 CLUSTER 16,186.70 22 16,159.21 22
7]
z
E 7 CLUSTER 16,243.52 23 16,212.69 24
v
8 CLUSTER 16,110.72 25 16,132.22 24
9 CLUSTER 16,223.59 26 16,152.23 24
10 CLUSTER 16,186.64 26 16,363.86 25
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A5 10. ua@aaa1 RMSE uagseo1a1 (W1i) 910 luaa

AU- COREG 9199 Cluster #9875 K-Mean 12 Seed = 3645

P =
vaNvoyayan 1

MODEL U'100 U200
AU-COREG RMSE TIME RMSE TIME
2 CLUSTER 16,112.53 18 16,099.72 18
3 CLUSTER 16,331.73 21 16,303.51 20
4 CLUSTER 16,275.75 21 16,245.74 21
£ | 5CLUSTER 16,193.15 22 16,202.93 21
@
I
a
Ej 6 CLUSTER 16,092.36 23 16,074.08 22
%)
Z
E 7 CLUSTER 16,193.15 25 16,187.52 22
V)
8 CLUSTER 16,208.41 25 16,216.09 24
9 CLUSTER 16,166.59 27 16,084.66 26
10 CLUSTER 16,188.76 25 16,361.12 26
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- Twna COREG il I&nnmsitudaesraiigniiiy
mandeyai ifithediu vua 100 waz 200 Ao 9218
A1 RMSE IMAU 16,126.82 11ag 16,104.93 @19
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o 1
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mAHA K-Medoids ) 92 1471 RMSE NTif1d1g a1y
16,047.12 %4'1891AN1591 Cluster 314U 6 Cluster aaad
=} [ A v
0.49% (1NeunY COREG) luvaziszaznarlunisasiig
Tuaa anad91n 276 WA 1Mdedied 31 IR H30aAadda
’ Y1 A

89% uaz luma AU-COREG (U’= 200) 3¢ 1dA1 RMSE Miimn
A1ganINY 16,003.33 391491011591 Cluster $1UU 2
Cluster anad 0.14% (MeVNY COREG) luvmznszeagiian
Tumsa$aluea anadnin 527 1A maeiiied 23 Wi Wio
ANAIDI 96%

- Tuiaa AU-COREG (U’=200) 1189 1an1351M 1

o 1

o ' A o ] A 1A Y o o
ared1engniinuavIndeyan luidediny vuie 2
@ I & = o [ @ Y
$19819 IUNTLNIDL 10 A2I9819 (AIUNUVDY Cluster A28
MmAlA K-Mean Iﬂﬂlﬁﬁlﬂﬁ]u“ﬂu Cluster 910 Seed 1992 100
uaz 3645) 92 1aA1 RMSE Ndisdgaminy 16,067.44 a¢1d
91AN1571 Cluster 91U IU 9 Cluster (Seed 100) aA93 0.37%
= o A A

(Meuny COREG) luvaziszeznarlunisaialuaa

= A = = A =
AADNIN 276 UIN LHADIWEYN 26 UIN HIDAAANDG 91% LA

'
' o

Tuina AU-COREG (U= 200) 92 18R RMSE #iiiA1d1qa
R 16,010.29 #4'14910015971 Cluster $1149U 7 Cluster
(Seed 100) anad 0.59% (1 80§ 1 COREG) Tuvm ¢ i
sraznalumsadieluea anadnn 527 ufi mdedios 23
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UIN HIDAAAIDN 96%
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¢y a
3.2 AANINEINIUVDHATAT 2

namsufTeuieudseaniamuesTunadien1 RMSE ¥04
TuiAa Self-training, COREG 11ag AU-COREG N1M33angu
v [
Agua 2 9uDa 10 ngu uazil U’ many 100 uag 200 uag
QU ¥ Y = o a
sraznanlglumsaielumavesdoyayai 2 Aan1s19d
Ed
11-15 a31 1ddail
NN 11. ua@aaf1 RMSE uagseezal (1) 91n luaa

SELF-TRAINNING taz COREG Yaddoyagai 2

MODEL Training Set = 100 Training Set =200
RMSE TIME RMSE TIME
SELF TRAINING 2,199.14 2,120.78
COREG 2,113.46 215 2,110.38 428

MTNA 12. ud@aaf1 RMSE uagseezial (1) 01n luaa

AU- COREG 7199 Cluster #7675 K-Medoids ¥839oyagai 2

MODEL U'100 U200
AU-COREG RMSE TIME RMSE TIME

2 CLUSTER 2,121.32 12 2,120.32 17
3 CLUSTER 2,122.24 13 2,115.78 17
4 CLUSTER 2,119.87 15 2,108.29 19
5 CLUSTER 2,115.01 22 2,111.66 24

1)

a

8 6 CLUSTER 2,118.39 25 2,114.48 28

5

=

* 7 CLUSTER 2,113.61 28 2,113.61 31
8 CLUSTER 2,112.36 31 2,115.24 33
9 CLUSTER 2,110.84 34 2,111.19 36
10 CLUSTER 2,110.05 36 2,120.08 39




NN 13. ua@aaf1 RMSE uagsgezial (11i) 91n luaa

AU- COREG 9199 Cluster #3875 K-Mean Uag Seed = 1992

voudoyayan 2
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MTNA 15. ua@aa1 RMSE uagsgezial (11i) 91n luaa

AU- COREG 1138 Cluster 5’36’13%' K-Mean 140& Seed = 3645

youdoyayan 2

A5 14. ua@aaa1 RMSE uagseo1at (W1i) 910 luaa

AU- COREG 1199 Cluster #7875 K-Mean 12 Seed = 100

P =
YoNvayayaAn 2

MODEL U'100 U'200
AU-COREG RMSE TIME RMSE TIME
2 CLUSTER 2,114.02 12 2,109.80 12
3 CLUSTER 2,119.22 14 2,120.06 15
4 CLUSTER 2,117.78 17 2,123.85 17
=S 5 CLUSTER 2,115.14 20 2,116.97 20
I
8
L(})J 6 CLUSTER 2,110.68 23 2,109.16 22
z
<
E 7 CLUSTER 2,116.55 25 2,114.88 25
v
8 CLUSTER 2,115.95 28 2,111.49 28
9 CLUSTER 2,117.86 30 2,109.37 30
10 CLUSTER 2,111.38 33 2,117.51 33

MODEL U'100 U200 MODEL U'100 U200
AU-COREG RMSE | TIME RMSE TIME AU-COREG RMSE | TIME RMSE TIME
2 CLUSTER 2,118.82 12 2,117.95 14 2CLUSTER | 2,114.02 12 2,125.11 12
3 CLUSTER 2,114.02 12 2,109.64 17 3CLUSTER | 2,119.22 14 2,113.98 15
4CLUSTER | 211452 15 212036 17 4CLUSTER | 2,117.78 17 2,108.27 17
|  5CLUSTER 2,117.16 20 2,118.93 20
3 w| 5CLUSTER | 2,115.14 20 2,119.51 21
I 3
a Il
S| 6CLUSTER 2,110.68 23 2,117.87 23 a
2 2| 6CLUSTER | 2,110.68 23 2,114.91 23
2 ©n
S| 7cLusTer 2,112.78 26 2,110.86 26 <Zc
E g| 7CLUSTER | 211655 25 2,116.81 26
v
8 CLUSTER 2,113.20 28 2,115.21 29
8 CLUSTER | 2,115.95 28 2,116.16 29
9 CLUSTER 2,117.96 31 2,111.94 31
9 CLUSTER | 2,117.86 30 2,117.70 31
10 CLUSTER 2,111.36 33 2,107.28 33
10 CLUSTER | 2,111.38 33 2,115.96 34
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- Tuea kNN 7 I8nnmseudnngadeyailnuna
100 @z 200 A10819 92 14A1 RMSE 111171 2,199.14 11ag
2,120.78 MUAAL

- Twaa COREG i I@nnmsiiudies1afigniidy
munndeyad luithediy vina 100 uag 200 Fae619 9218
A1 RMSE IMA1 2,113.46 118z 2,110.38 a6y

- Twiaa AU-COREG (U= 100) fi 1891001514 u

]
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@ [ & = o [ @ Y
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#79619 IUNTLNIDA 10 §29819 (FIUNUVDA Cluster A28
MmAlA K-Mean Tﬂmﬁaﬂ@hmu Cluster 919 Seed 1992 100
uag 3645) 92 1aA1 RMSE filiadigaminy 2,107.95 a1
1115 Cluster 311U 10 Cluster (Seed 3645) anad 0.26%

= [ A v

(Meuny COREG) luvaziszeznarlunisaialuaa

= A = = A =
AADNIN 215 UIN LHADIWEN 34 UIN IDAAAIDG 84% Liag

'
' o

Tuia AU-COREG (U= 200) 92181 RMSE fifid1d1qa
W 2,107.28 #41891011591 Cluster $112% 10 Cluster
(Seed 1992) @A @4 0.15% (1 81§ 1 COREG) 1 v & fi
sroznalumsadeluma anaan 428 Wil iMdeldiog 33

= A =
UIN HIDAAAIDN 92%

¢y a
33 AANINEINIUVDHAEAT 3

wamsfFouieudseaniamuesTuaadioa1 RMSE 404
TuiAa Self-training, COREG 1ag AU-COREG N1N133angu
2 ' = ' A PN
AR 2 9UDI 10 NQN taznd U’ mdy 100 uag 200 1az
g U v Y A 9 A
szoznaldlumsainlueavesdoyagain 3 damsian
Ed
16-20 ar31 1dAail
A15NA 16, uaaua1 RMSE uazseoziaal (W) 910 luaa

SELF-TRAINNING uaz COREG veadoyayail 3

MODEL Training Set = 100 Training Set =200
RMSE TIME RMSE TIME
SELF TRAINING 10.76 10.67
COREG 7.90 217 7.70 419

MTNA 17. uaadn1 RMSE uagsgeal (1) v1nluaa

AU- COREG 199 Cluster #3633 K-Medoids yedtayayai 3

MODEL U'100 U200
AU-COREG RMSE TIME RMSE TIME
»n| 2CLUSTER 7.63 12 7.74 12
a
Q
g
S| 3 CLUSTER 7.66 15 7.70 15
v

20

JIST Journal of Information Science and Technology
Volume 10, NO 1 | JAN — JUN 2020 | 10-23

MTNA 17. uaada1 RMSE uagsgezal (1) 01nluaa

AU- COREG 7199 Cluster #7675 K-Medoids vo49eyagai 3

(99)
MODEL U'100 U200
AU-COREG RMSE | TIME RMSE TIME

4 CLUSTER 7.70 17 775 18
5 CLUSTER 775 20 7.66 21
6 CLUSTER 7.74 23 7.84 25

wn

a

S| 7CLUSTER 7.65 26 7.65 28

5]

=

#| s cLUSTER 775 28 7.66 30
9 CLUSTER 7.81 31 7.79 34
10 CLUSTER 7.74 33 775 36

MITNA 18. U1 RMSE Uagse

<1987 (W11) 910 luaa

AU- COREG 9199 Cluster #3875 K-Mean Uag Seed = 1992

P =
Yovvayayan 3

MODEL U'100 U200
AU-COREG RMSE TIME RMSE TIME
2 CLUSTER 7.73 12 7.82 12
3 CLUSTER 7.68 14 7.68 15
4 CLUSTER 7.71 17 7.78 17
S| 5CLUSTER 7.78 21 7.78 20
=)}
I
a
5 6 CLUSTER 7.66 23 7.74 22
»n
z
E‘ 7 CLUSTER 7.77 26 7.78 26
v
8 CLUSTER 7.81 28 7.79 28
9 CLUSTER 7.80 31 7.91 30
10 CLUSTER 7.84 33 7.86 33




MTNA 19. ua@aa1 RMSE uagsgezial (1) 01n luaa

AU- COREG 9199 Cluster #3875 K-Mean Uag Seed = 100

voudoyayail 3

MODEL

U'100

U200

AU-COREG

RMSE

TIME

RMSE

TIME

2 CLUSTER

7.63

7.72

3 CLUSTER

7.64

7.70

4 CLUSTER

7.72

7.75

5 CLUSTER

7.75

20

7.78

21

6 CLUSTER

7.75

23

7.71

23

7 CLUSTER

K-MEAN, SEED = 100

7.85

25

7.71

25

8 CLUSTER

7.63

27

7.76

28

9 CLUSTER

7.78

30

7.81

31

10 CLUSTER

7.76

33

7.89

33

AT 20. UAANAT RMSE HASTS

AU- COREG 1138 Cluster @s),TJEJ?J%‘ K-Mean 148& Seed = 3645

v =
YoNvayayan 3

<19a1 (1171) 910 lwaa

MODEL

U'100

U200

AU-COREG

RMSE

TIME

RMSE

TIME

2 CLUSTER

7.66

7.70

3 CLUSTER

7.61

7.67

4 CLUSTER

7.79

7.71

5 CLUSTER

7.78

21

7.70

20

6 CLUSTER

7.65

24

7.76

23

7 CLUSTER

K-MEAN , SEED = 3645

7.77

26

7.89

25

8 CLUSTER

7.70

28

7.87

28

9 CLUSTER

7.71

31

7.79

31

10 CLUSTER

7.78

34

7.90

33
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Sausenlumsmuiu 35 COREG ASNA 21 uaaua1 RMSE uazszezaal (i) 910 luna

N =T«i*n=nl 9) AU-COREG ifianiagngaveitoyayail 1
Model U’100 U200
s1uauseulumssiuim 35 AU-COREG
i RMSE Time RMSE Time
N =T=*1=*n=nC (10)
(m) (m)
Tagfi N Aesurusoulunsmuin COREG 16,126.82 276 16,104.93 276
Fd
T swuseulumsigh
. ° AU-COREG 16,047.12 31 16,003.33 31
i swuluea
° A 9
n VIUIUNBUUTU anad 0.49% 89% 0.14% 96%
nu’ Swnudeda lutihemsu
o 19 o
nec NuUIUAAEINDS
TN 22. ud@aua1 RMSE uagseeziaal (1) 91n luaa
' ¥ . Aa1 ¥ oA P ~
MIANUSIUIY Cluster 1HN1AUY aztusiudusenly  AU-COREG numuesngavovoyayan 2
Y 9 7 7
msmuanniueds hifiifsd iy duiudiseiadiins Model U'too U'z0
1 Y 13
NAADUNYIIUIY Cluster AIUA 2 IUDY 10 Cluster LAWY : :
Y B . RMSE Time RMSE Time
= L% 1 A Y o
U’ 1unvun 100 1571 200 @red1a e Ianunsaiinis - -
o ' yad X
vanguldagu
Tuma AU-REG @4m3aandiunuveduaas Cluster 1 COREG 2,113.46 215 2,110.38 428
aa ' A 7q ¥ A A
ANga (aad1AIAAAEUIINNITNEINT A 1R NINTIgA) 1D
) Y AU-COREG 2,107.95 34 2,107.28 33
o 9 9 A = = 9yq Yo v @ Y o R Y
widhgadeyamernmsizou iy Tuma duiugivedsla
1M ATIANTITN Cluster 2 37 1A11A K-Medoids 1ag K-Mean anas 0.26% 84% 0.15% 92%
1875 K-Medoids §I9o1aendu1zniiegyanenarsvestoya

I @ as
1 Cluster (Centroid) 1) U@ MNUUB Cluster AEIT K-Mean

Aivevinisszyaigu lunisi@endni1dn 3 a1 1Mo

MITNA 23. UaniA1 RMSE Uagse

<9a1 (1) 910 luAa

Aar oy oA P =
AU-COREG numMuUagngavoNvayayan 3

~ A a A o
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IANANITNABDI AIA15197 21-23 Wy luAa AU- RMSE Time | RMSE | Time (m)
COREG (m)

A o A 9 Ay 1y o v A
- desihimsmiusiudeyai liifheddumuen
- COREG 7.77 217 7.90 419
1 " o Y1
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Image Processing for Classifying the Quality of the Chok-Anan
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ABSTRACT - This paper uses image processing technology with the deep learning methods,
which can simulate the human vision to develop a model for examining and classifying the
quality of the Chok-Anan mango. The research method, we have collect the image of Chok-
Anan mangos and collecting quality classification data, determining quality levels into 4 levels
consisting of grade A, B, C and grade D are rotten mangos. The results of the research shown
that the use of deep learning by the convolutional neural network (CNN) algorithm for image
processing to create a model showing the excellent accuracy at 99.79%. Then, we use the model
to develop as a prototype for image classifying of Chok-Anan mangos. The result has found that
the success rate of classification at 100%.

KEYWORDS: Image Processing, Deep Learning, Chok-Anan Mango, Convolutional Neural-
Network
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ABSTRACT - The objectives of this study were to develop a low-cost smart CCTV (closed
circuit television) system with Raspberry Pi and to compare the efficiency in copying video files
through powerline between NFS (network file system) and FTP (file transfer protocol). In the
experiment, the researcher recorded and saved video files for 48 days (The video files with
different lengths of 1,2,4, and 6 minutes were all recorded for 12 days). The video files had an
image resolution of 1,920 x 1,080 pixels. A CCTV camera was installed in the researcher’s office
on the 1st floor of the Language and Computer Center building, Roi Et Rajabhat University. At
23.56 each day, the system uploaded the video files to the Raspberry Pi boards (server) and
recorded the statistics. It was found that the whole system was practical. Warning messages
could be sent via line notify when both Raspberry Pi boards could not communicate. From the
efficiency measurement, it was found that NFS was more efficient in copying the files via
powerline network than FTP. The larger the files, the bigger difference in copying time.

KEYWORDS: Low-cost Smart CCTV, Raspberry Pi, NFS, FTP
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ABSTRACT - In this paper, we present the intelligent key storage management system by the
automatic identification method. The device can store a maximum of 48 room keys. The
borrowing key system uses automated biometric identification and a key return system uses an
RFID-based automated identification method. These methods can identify the borrowed person
and reference the keys of each room with identification tags to store the keys in the box. The
operation system is controlled through a program window that can add, edit, and delete keys for
each room. In disbursement of the keys for use, users must register to verify their fingerprints
to determine the right to use the system. After successfully register in the system, Users can
choose a room and borrow the keys with their fingerprints. After that, when the room has been
used successfully, the user can return the key to the key return box. The system reads the room
number from the identification tag and stores it in the key storage box. In our experiment, we
used a questionnaire was used to collect data to survey the satisfaction of 50 users and
compared the performance in two parts: measuring user satisfaction and measuring system
performance. In the first part, the results of the development of this system showed that they
were satisfied with the convenience and ease of use and satisfaction with the data security
system and satisfaction with the design and the beauty with an average of 96.133, 88.2, and 78.4,
respectively. In the second part, the proposed system compared with the staff. The results of
experiments show that the developed system is faster than the staff about 3.681 seconds. In the
same direction, the proposed system is faster than the staff in the average time when returning
the key about 2.089 seconds.

KEYWORDS: Automatic Identification, Fingerprint, RFID, Key Management System
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Application and Analysis of Color Information using Tourist
Attraction Image Processing for Souvenir Packaging Design
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ABSTRACT - Packaging is the external appearance that creates the first impression and
stimulates the needs of customers. The beautiful packaging with unique and consistent design
particularly for souvenir of tourism will assist in product recognition and attract customers’
attention to create the story and increase the product value. As the color has greatly affected the
psychological perception, this research therefore proposes the color analysis by image
processing and applies to the design of souvenir packaging to communicate the meaning and
convey the emotions of embedded image of the tourist attraction. The design concept and
recommended colors are obtained from the analysis of representative colors, color image scale
and place information. The representative colors are based on k-means clustering and the
investigation from an art expert. The packaging designs of plai balm, plai oil and aroma oil;
souvenirs of famous tourist attraction in Thailand, are used as the case studies in this research.
The proposed design integrates the concept extracted from the image color analysis of overall
exterior architecture and color tone of harmonious meaning. The evaluation results show that
most respondents are more interested in buying the proposed packaging designs than the
original ones. The results of design evaluation in perception of embedded feeling, desire of
purchase and the suitability of color usage are all in high levels. The comments and suggestions
from respondents are introduced to improve for more perfect packaging design.

KEYWORDS: Color Analysis, Color Image Scale, Packaging Design, Souvenir
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ABSTRACT - This research proposed the development of automated system for analyzing
sweetness and watermelon varieties from photos using deep learning techniques for use on
smartphones. To help the public who would like to know the names of varieties and sweetness of
watermelons. The main components of the system include: (1) Modeling, classifying varieties
and sweetness levels of watermelons with deep learning neural network through the TensorFlow
library, using the InceptionV3 and MobileNet algorithms to compare image classification. In
which the trainers are able to classify 4 types of images, each type of 100 images, and training
our model for 500 rounds. The result shows that the model from the InceptionV3 algorithm has
the same accuracy as the model from the MobileNet algorithm. The accuracy is 97.20% .
Therefore considering the model size obtained from learning, it found that MobileNet model
size is smaller than InceptionV3, so choose the model from MobileNet to develop the system
further. (2) Using the model from MobileNet algorithm to develop application on smartphones,
which developed by Android Studio program. Results of the user satisfaction test, found that
the average satisfaction is 4.34, standard deviation 0.6 2, it at good level. In conclusion, this
application is effective and can use in real life.

KEYWORDS: Watermelon Sweetness, Image Classification, Deep Learning, Convolution Neural-

Network, Smartphone
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ABSTRACT - This research article contents the study and development in the topic of
monitoring system platform for agricultural research and analysis. This platform is developed
to manage and analyze the data of the initial environment. The Chinese kale is used as an
example plant in this research. The I0oT devices and sensors are used to monitoring and
collecting the data. The 10T controllers are raspberry Pi and Arduino Uno. The sensors are
temperature sensors, relative humidity sensors, light intensity sensors, soil humidity sensors,
and Raspberry Pi camera. The data of the environment are such as temperature, relative
humidity, light intensity, soil humidity, and Chinese kale leaf color. The data will be collected
and displayed on the thingspeak platform. This platform is still running and on the way to be
improved and developed.

KEYWORDS: Monitoring System, Monitoring Platform, Internet of Thing, Smart farm, Agricultural

1. Introduction Therefore, a lot of Thai farmers need a platform

The office of Agricultural Economics (Thailand) has ~ that helps in monitoring the environment to make
revealed the number of farmers in 2017, there are more ~ Detter agricultural results. Thus, this platform is
than 980,000 farmers throughout Thailand and the designed and developed to serve this demand. The
future population of the agricultural sector may be mtgrrj:t do_f th'Bgs (IXP d(i;]nces such as raspbl_er(rjnyl
tended to increase. Although the population of the an _tr_umo r(;o. ?IO ti ; ser:sors arte app |e| or
agricultural sector increases every year. However, monttoring  and  coecting  femperatre  Vatles,

. . . humidity values, and soil moisture values. These data
agricultural production tends to decrease. Agricultural o saful for farmers to follow up with the

Economic Report: 2nd Quarter 2019 and Outlook for  gnyironment of plants and can use for data analysis in
2019 shows that the crop production index is at 100.1,  he future.

down 3.3 percent from the same period in 2018, Since

the weather is hot and dry, including the amount of

water that is less than last year.

According to Thai farmers, the main problems are 2. MATERIALS AND DEVICES
Thai farmers still lack the knowledge of technology 7 1 sample plant
and analysis of factors affecting the growth of
vegetables and also still have to deal with unfavorable
weather conditions. These problems are the main

f unexpected pr tivity of the agriculture of  ; : . -
gz?ﬁesgr#]eispegn%d pcggg:mergos();gg r(;ge:r(?hgr including broadleaf, pointed leaf and the last one is

: : long petiole (Chiang Mai Royal Agricultural Research
?;rvmeé?p[iqst]he machine and system which can help the Center, 2014) [4]. All three kale species can be grown

Chinese kale (Brassica alboglabra L.H. Bailey) is a
vegetable that has different characteristics of each
species. Three species are popular in Thailand,

*Corresponding Authors : suppakarn.cha@mfu.ac.th
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throughout the year, but all three kale species will
grow well from October until April. Although kale is a
vegetable that has a growth period until the harvest
period is 45 to 55 days. Chinese kale is also weather-
resistant as well. The optimum temperature for
growing kale yields that the temperature range is 18 to
32 °C (The World Vegetable Center, 2012). Therefore,
Chinese kale is a suitable option for this research [5].

2.2 DHT11 and DHT22

DHT11 is the sensor module that measures the
temperature and humidity. This sensor includes a
resistive-type of humidity measurement and NCT
temperature measurement with a small size
component. There are 4-pins that are the low voltage at
3 to 5.5 voltage used. The measurement range of
DHT11 is 0 to 50-degree Celsius, humidity is in the
range 20 to 80 %RH and The measurement range of
DHT22 are -40 to 80-degree Celsius, humidity is in
range 0 to 100 %RH. DHT22 can also display the
value in the form of a decimal point, which has more
accuracy than DHT11 [6].

2.3 LDR (Light Dependent Resistor)

LDR or light dependent resistor the module to detect
the environmental light and measuring the light
intensity. The module is 3-pins connecting that are a
low voltage that at 3.3 to 5 voltages used.

2.4 Soil moisture sensor

The soil moisture sensor is used to detect the moisture
of the soil. The component has two probes to pass
current in the soil that is a low voltage that at 3.3to 5
voltages used. The depth detection in the soil is about
37 mm.

2.5 Webcam

The OKER webcam model 088 is used in this
research. This webcam is high quality at 2 megapixels
up to 10 megapixels depended on support software.
The frame rate of this webcam is 30fps. Moreover, a
high-quality glass lens focus range at 30mm up to-
infinitive is included.

2.6 Raspberry Pi 3 Model B+

Raspberry Pi 3 Model B+ is the new version of
Raspberry Pi that boasting core processor at a 64-bit
system and the processor is running at 1.4GHz. The
built in dual-band Wi-Fi content in 2.4GHz and
5GHz. The built in Bluetooth is 4.2/BLE [9].

2.7 Arduino UNO R3

The microcontroller board with ATmega328 that have
digital 1/0 for 14 pins, analog input for 6 pins and
PWM Digital 1/0 for 6 pins. The operating voltage for
this board is 5V with the recommended input voltage
at7-12V.
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3. SYSTEM DIAGRAM

This system diagram is designed based on automated
farming by using raspberry pi3 model B+ and
Arduino UNO is used as loT devices and sends the
data of sensors to the database via Wi-Fi. The sensors
that are used in this research are DHT11, DHT22,
LDR sensor module, soil moisture sensor. For DHT11
and DHT22, two of the sensors use to compare the
same values to get more detailed and the accuracy of
real data. Also, the camera that is an OKER Webcam
model 088 is used to capture the Chinese kale leaf.

The data will be stored in the database at
thingspeak.com which is an loT platform. The
thinkspeak can use to analyze and perform all data of
this platform. The data is set into three parts [7-8].
First is the air part. This part uses DHT11 module,
DHT22 module to collect air temperature and air
humidity. The LDR sensor module is used to collect
light intensity. Second, the OKER Webcam model
088 is used to capture pictures of plant growth and
the color of plant leaves. The third is the ground part.
The soil moisture sensor is used to collect the value of
ground humidity. The overview of the system diagram
is shown in fig. 1.

For the analysis of the color value of Chinese kale
leaf from the picture, the diagram is shown in fig. 2.
The system is set up to perform color analysis every
day, the system cropping the image size 54 * 54
pixels in the green area, which is the area of a Chinese
kale leaf. After getting the image, the system will start
to analyze the color value by converting the RGB
color model to the HSV color model and display the
H or Hue value which is the degree of color value and
take the result to be displayed on the thingspeak
platform [10].

Sensor List

L8 Semion Mty
Keep - Lighing

‘f,:‘\' Raspbarry Fi3 Model B4

Figure 1. The overview of system diagram.
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I send photo into the system |(—

| Crop the picture within the green area I

¥

Converting color fram RGB to HSV

Repeat

The function is def rgb_to_hsvir, g, b):

The systermn evaluates Hue and displays

every day

the value on the platform

< o the ST
C =

Figure 2. The overview of converting color diagram.

4. RESULTS AND DISCUSSION

For data collection from the sensors mentioned in
Section Il, the system is set to collect ambient weather
data on the experiment plots every 1 hour and take the
values displayed on the Thingspeak.com platform. By
setting the system to store the first value as of 8
September 2019 at 8:00 pm until October 17, 2019, at
3.00 pm, which is an example of the data set presented
in this research. The system recorded values are as
follows.

4.1 Temperature

For the values shown in the graph below, both graphs
are the air temperature values in the experimental
area. The first graph (a) shows the temperature values
from DHT11 and the second graph (b) shows the
temperature values from DHT22. From both graphs,
there are some very low points on the graphs. The
cause is a failure from the equipment and electrical
system from the experimental area causing an error.

Temperature Value (DHT11)

7. Oct

Date

72

Temperature Value (DHT22)

Celsius

23. Sep

7. 0t
Date

(b)

Figure 3. (a) The temperature value from DHT11 and
(b) The temperature value from DHT22.

4.2 Relative humidity

For the values shown in the graph below, the two
graphs are the relative humidity of the air in the
experimental area. The first graph (a) shows the
relative humidity from the DHT11 and the second
graph (b) shows the relative humidity from the
DHT22. The error values that appear on the graph are
caused by the same reasons mentioned above.

Relative Humidity Value (DHT11)

9. Sep 23. Sep 7. Oct

Date

(@)

Relative Humidity Value (DHT22)

Percent

Date

(b)

Figure 4. (a) The relative humidity value from DHT11
and (b) The relative humidity value from DHT22.



4.3 Light intensity

For the values shown in the graph below is the light
intensity in the experimental area by the graph
showing values from the light dependent resistor
(LDR). In the case of the graph showing the light
intensity, the highest light intensity is about 254 and
the lowest is 2. Due to the location of this system, the
experimental area is located in the uncontrolled
environment that is in the shade but the sunlight can
illuminate that area and from collecting every 1 hour,
causing the high-low values throughout the period
shown in the graph.

Light Intensity Value

v
lu.-:m:.hl“

Value

FYy
vl

Date

Figure 5. The light intensity value graph.

4.4 Soil humidity

The values shown in the graph below are the soil
humidity values in the experimental area. The graph
shows the relative humidity from the Soil Moisture
Sensor. After the system starts working with an error
occur, the sensor cannot be operated. After the initial
solution, the error values shown in the graph are a
group of data that is collected at the lowest value of
the graph and the system resumes normal operation
within a few hours afterward.
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4.5 Chinese kale leaf color

The values shown in the graph below are the color
values of Chinese kale leaf to assess whether the
Chinese kale is still growing well. The graph below
shows the Hue value in the HSV color model. The
HSV is highly accurate color theories and the color
that is closely related to human eyes. The HSV color
model that are 1) H: Hue is the primary color that
varies according to the frequency of light, with values
ranging from 0 to 360 degrees, such as green at 120
degrees, yellow at 60 degrees, etc. 2) S: Saturation is
the saturation of that color with values ranging from 0
to 100 percent. 3) V: Value is the brightness of color
which will have values from 0 to 100 percent as well.

According to the HSV color model, the system has
been set up to analyze the color of the Chinese kale
leaf using the values of Hue as a reference to the HSV
color model. The degrees of green are in the range of
70 degrees to 160 degrees. The system will analyze
the color from the image in the area of Chinese kale
leaf (Sample area) from the RGB color model to the
HSV color model and take the color values shown in
the graph. However, the value may be higher than the
human eye can analyze because the initial analysis
from that system will have other factors involved such
as the light and the atmosphere around vegetable
plots, etc. The preliminary testing of the webcam,
referring to the image from below (b) of the Chinese
kale leaf is not clear as there is a lot of light
reflected in the image resulting in unable to
analyze the color precisely. To initially solve this
problem, there are temporarily used images from
iPhone S6 as the image below (a). The system
will analyze the color value from the image and
show the received value on the thingspeak.

Soil Humidity Value

percent
wi
(=]

N
v

9. Sep 23.Sep

Date

7. 0ct

€Y

Figure 7. The image of Chinese kale leaf from from
iPhone S6 and (b) The image of Chinese kale leaf

(b)

Figure 6. The humidity value graph.
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Figure 8. The Chinese kale leaf color value which is
Hue in HSV color model.

5. CONCLUSION

For this research article, a set of devices for vegetable
plot installation has been developed to facilitate the
collection of the environmental values in vegetable
plot areas. All values shown on the platform can be
checked at any time. Even if the equipment is working
at a satisfactory level but there are still device
limitations mentioned in Section 3 that need to be
improved. Also, this kit is the prototype of the
development of basic equipment set for the research
team to be able to further study and develop at the
machine learning and data analysis. In terms of color
value analysis from Chinese kale leaves. Although the
value obtained from the analysis has factors of light
impact which cause color analysis to be inaccurate, the
values that the system has collected and shown in
Figure 9. The graph shows that the leaves of Chinese
kale are green, which increases with the growth of
Chinese kale. (At the red straight line), which is an
acceptable color value that the Chinese kale is growing
all the time.
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ABSTRACT - The objectives of this research were (1) to study the factors affecting the
students’ graduation according to the plan, and (2) to study the guidelines and improvements in
teaching and learning problems of each subject affecting the graduation according to the plan of
the student. Main factors or data in this research, the researcher used the grade point in each
subject, GPA, the gender of the first-year and second-year students by collecting data from
Computer Information System, Faculty of Business Administration and Liberal Art,
Rajamangala University of Technology Lanna, Chiang Mai with a total of 358 records. As a
result, it revealed that datasets were imbalanced with a higher number of students who
graduated as their plan than students who did not graduate as their plan completely.
Therefore, the researcher solved the problem using the method of balancing the data set by
Synthetic Minority Over-Sampling Technique: SMOTE before entering the process of
analyzing factors by using feature selection techniques which can divide as 3 techniques as
follows: (1) Chi-Square Feature Selection (2) Information Gain Feature Selection and (3)
Correlation Based Feature Selection. From the result, it was found that the most important and
topnotch factor in every feature selection was Computer Programming 1 Subject This subject is
an elementary and compulsory subject in the Computer Information System and most students
received quite low points in this subject. Which may cause this subject to be topnotch in every
feature selection techniques and maybe the main factor affecting graduation's plan of students
significantly.

KEYWORDS: Imbalanced Datasets, Feature Selection, SMOTE
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ABSTRACT - This paper presents the evaluation of 7-Eleven TH application based on
technology adoption and acceptance theory (UTAUT). In order to analyze the relationship
model with 413 users in Bangkok and metropolitan region using research tools such as the 7-
level rating scale online questionnaire, technical analysis and structural equation model. The
research model consists of 9 components including the expectation for application performance,
the expectation for application efforts, the social influence on application usage, the condition of
the convenience for application usage, the entertainment of application, the value of application
usage, the familiarity with application usage, the intentional behavior, and the behavior of
application. By analyzing the causal relationship model analysis, it is found that the model is
consistent with the empirical data. There is a direct and indirect influence of the path coefficient
with a statistical significance of 0.001. It is found that the factors that affect the behavior of the
intention to use the 7-Eleven TH application consist of the familiarity, entertainment, operating
conditions, value, price, performance expectations, social influence and the expectation of the
efforts, respectively. The results can be used to formulate policies, adjust strategies and promote
access to consumer groups including government organizations, private sectors, retail and
wholesale business. It is benefit in the application development for the organization.

KEYWORDS: Technology Adoption, Acceptance Theory, UTAUT, 7-Eleven Application
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ABSTRACT - This research aims to develop a knowledge management system with an
ontology case study of the East-West Economic Corridor. The operation began with data
collection from a sample group using purposive sampling. The sample group consisted of 400
people living in Mukdahan, Kalasin and Khon Kaen province, Thailand with a good knowledge
of tourism. The data used to create a database for tourism ontology is derived from tacit and
explicit data, divided into 3 Domain classes. The domain class consists of 4 levels of class
hierarchy. The relationship between the ontology is divided into 3 types. The knowledge
creation process uses the SECI Model and the creation of knowledge data using Taxonomy
relationship to establish relationship with the knowledge management system database. The
knowledge management system created by the research can be used on both web application
and mobile application. In system testing, there are two methods. One is to test the functions by
using the User Acceptance Test and test the data recall by finding the F-measure level. The F-
measure is 87% and the average time of the data recall is 0.11 seconds. The system is considered
to have a good search performance. As for the results of the User Acceptance Test, the results
passed all the criteria. The final step is to test the user satisfaction with the QUIS questionnaire.
The result of the satisfaction assessment that is over level 5 in all items makes it possible to
conclude that the developed knowledge management system provides satisfactory results to the
users of the system. In the future, there may be additions to improve knowledge in other areas
or added prediction of tourists' interest in choosing tourist destinations to cover more of the
development of knowledge management systems.

KEYWORDS: Knowledge management processes, Ontology, Questionnaire for user interaction-
satisfaction, The SECI Model, Tourism, The East-West Economic Corridor
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1. Introduction

Given the current situation in which the World
Economy is staggering, inevitably affecting
Thailand’s economy as a whole. The most
important thing that helps keep the economy from
falling further is Thailand’s emphasis on the
Tourism Industry which helped stimulate the entire
nation’s economy. From the Tourism Authority of
Thailand [1] which has assigned an economic
objective to gain 10 percent growth of tourism
profits from 2019 in 2020. From the World
Economic Forum’s report [2], there has been a
ranking on the competitive potential of tourism
businesses worldwide. The ranking of 2019 has
ranked Thailand on 31st out of 140 countries. When
compared to only ASEAN countries, Thailand is
ranked 3rd, following Malaysia and Singapore.
Therefore, supporting the tourism industry is a vital
component for continuous development of
Thailand’s potential in the tourism industry’s
international competition.

The East-West Economic Corridor is a project to
develop travel routes to connect with neighboring
countries such as Vietnam, Laos, Myanmar, and
Cambodia, as illustrated in Figure 1.

LAOS

Lao Bao

Myawad IOk | dahan Savannakhet | pong Ha
Mae Sat
Mawlamyine Khon Kaen s
THAILAND R Phin
Dansavanh D
Bargkok

CAMBODIA

Figure 1. East-West Economic Corridor [3].

However, the entrepreneur confidence index
survey on tourism businesses in 2019’s fourth
quarter [4] revealed that entrepreneurs feel greatly
worried about the industry’s situation in said
quarter since overall profits have declined from
what it was normally. The cause was assumed to be
the reduced number of tourists due to several recent
crises throughout the world. Therefore, to help the
tourism industry handle the ever-changing
worldwide context, there should be more
technologies to lend a hand, increasing the potential
for global competition. Knowledge creation from
rural communities to urban communities becomes a
way to broadcast Thailand’s tourism information
worldwide.

In this research, the researcher has developed
an  Ontology-based Knowledge Management

a Nang

VIETNAM
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System with a Case Study on The East-West
Economic Corridor to serve as a place for
exchanging and searching for knowledge about
tourism, giving birth to new knowledge points
through technology. In this research, a case study
about economic development along the East-West
Economic Corridor has been cited. The corridor
consists of 3 provinces: Muk Dahan, Kalasin, and
Khon Kaen. The research also utilizes the SECI
Knowledge creation process, linking that
knowledge to each other with ontology. After
completing Development, the system operation will
be assessed and all comments and instructions will
be compiled to help plan Knowledge Management
regarding other issues to be complete, according to
each area’s specific situations and the business
sector’s demands.

2. Background and Related Works
2.1 Knowledge Management System

The knowledge management system is a process to
gather knowledge from people or documents and
develop them as a system, giving organizations
access to the knowledge, allowing them to educate
themselves and work efficiently. The SECI Model
has 4 main components [5] as the following:
1.Socialization is the process of creating and
transferring one's personal knowledge to another
person (Tacit to Tacit). The method of sharing
one’s knowledge to another is based on experience
and must take into account factors of appropriate
time and environment, such as information obtained
from creating a discussion board system to
exchange knowledge between experts and the
general public.

2.Externalization is a collection of specific
knowledge that is transmitted through experience in
the social exchange process, transformed into
explicit knowledge, which is written in the desired
format (Tacit to explicit), such as the collection of
documents from research or recordings, creating a
research storage system related to tourism, crafting
a database system that experts can enter to add or
edit information.

3. Combination is the application of explicit
knowledge that is gathered from both inside and
outside the organization to select and synthesize it
into new knowledge (Explicit to New Explicit) to
increase the complexity, such as creating a system
for analyzing tourism information from tourism
behavior of Thai and foreign tourists.

4. Internalization is a result of hands-on learning
until it becomes the specific skill and expertise of
the person which becomes a new unique knowledge
(Explicit to New Tacit), resulting in practices for



organizations to apply and ultimately become a
culture, resulting in the process of creating
knowledge and entering the social exchange
process. (Socialization), such as the results of
measuring the number of visits to the knowledge
management system, the results of relevant video
traffic statistics, and the results of statistics
collected on tourist sites that users have searched
for, etc.

For this research, the SECI model is used as a
knowledge creation process for the data collection
process. The process of data collection can be
described as follows:

Step 1; Socialization uses sharing and creating
Tacit knowledge from communication between
each other. For this research, data collection from
questionnaires is used to collect tacit knowledge.
Step 2; Externalization process Creating and
sharing knowledge from tacit knowledge and
explicit knowledge. For this research, using the
method of information dissemination on the web
board to display the knowledge for the general
public After that, we will go to step 3 which is the
Combination method, further studying the teaching
techniques from many places, then summarize and
disseminate it as a new teaching technique. Which
is caused by the collection of knowledge from
various sources and one’s own knowledge. Then
step 4 is Internationalization. It is a part of studying
other techniques in addition to textbooks. or
existing books, then applying it to real work until
the skills and expertise become their own tacit
knowledge, and when knowledge comes, it
exchanges with other people. Next, a process called
Socialization itself is a continuous process.

2.2 Concept of Ontology

Ontology [6] refers to concepts that are applied for
knowledge management and the creation of groups
of meanings within the scope of interest in a
hierarchical style using the Web Ontology
Language (OWL) to build the infrastructure.
According to research by Grigoris Antoniou and
Frank van Harmelen. (2004) [7] found that the Web
Ontology Language (OWL) was created by the
W3C (Web Ontology Working Group) organization
and was developed as an extension of the Resource
Description  Framework: RDF. OWL was
developed in the second version on 11 December
2012 [8] and has more syntax added to describe
complex semantic information. And to be able to
define the data structure and explain the data
(Metadata) that is related in the database system
better. The description is in the form of a class.
Class properties and class relationships explain the
relationships that occur. Examples of applying
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ontology is, for example; the system of Search
Engines for finding and gaining access to the
information that users need by allowing the system
to search for information from the ontology
knowledge database so that the system can find
related words with words that have the same
meaning as the related words, etc.

For this research, the ontology creation method for
database creation is used to group the hierarchical
data consistently. The ontology work process is
divided into 6 steps: 1. Document collection, 2.
Word omission, 3. Word frequency count, 4.
Keyword selection, 5. Creating occurrent frequency
table, 6. Present the ontology in the form of
Taxonomy relationship.

2.3 The Questionnaire for User Interaction
Satisfaction (QUIS 7.0)

The Questionnaire for User Interaction Satisfaction
7.0 [9] is a user satisfaction survey using open-
ended questions. This questionnaire is used to
assess satisfaction and comments of users towards
the user interface. The questionnaire consists of 5
parts:  Screen, Terminology and  System
Information, Learning, System  Capabilities,
Usability and User Interface. The Likert Scale is
used to measure satisfaction in 9 levels from 0,
which is “hard to read” up to 9, which is “easy to
read”.

2.4 Related Works

1. S. Mouhim’s research (2010) [10] presents
knowledge management concepts and guidelines to
building knowledge management systems, semantic
webs, and ontologies. The data collection process,
the research utilized data collection from internet
users searching about tourism in Morocco. Then
using the information to create relationships in the
form of ontology. Data collection test subjects are
chosen from various website services, such as
tourism  portals, websites, blogs, existing
ontologies, vocabulary, and then studying patterns.
Of tourist interest and Moroccan culture. Then,
searching terms that are diverse and complex are
created. Finally, a presentation on tourism
knowledge management for Morocco and the
architecture of KMS knowledge management
systems for managing tourism information in
Morocco. In the future, the researcher recommends
investigating the complexity of the ontology by
allowing experts to examine and improve their
ability to respond more accurately and efficiently
which may need inquiries from travelers’



international tourism data analysis and the
development of research ontologies so that they can
be used with other existing ontologies.

2. Prantner and others’s research (2007) [11]
presents the initial analysis of the OnTourism
project with the objectives of (1) creating and
evaluating Semantic web technologies such as
creating ontologies, semantic enhancement of
content and semantic searches to informationally
and economically important tourism domains. (2)
Creating an ontology to identify the meaning of
words and structure of the development of the
tourism industry with similar definitions. And (3)
presenting the concept of the tourism industry in
Austria with the OnTourism work model created
for OnTourism. The ontology will be created by
presenting the Tourism Domain with the ontology
creation tools in the presentation section.
OnTourism uses Web 2.0 technology and
folksonomy for optimizing the search of terms in
the Travel Domain.

From the above research, it is found that the
ontology building for relation of definitions can be
applied to knowledge management system
smoothly. But there should be an increase to the
process of data analysis from experts in each area to
get information for creating ontology that is
repetitive and suitable for in-depth search.

In terms of studying the scope of the research area,
the researcher has selected the research area from
the study of literature boundary, literature review to
determine the area for determining the scope of
information in which the researcher has conducted
studies from various related research by showing
details as follows

3. Phusrisom’s (2004) [12] on benefits about
economic growth, the research shows that Thailand
will be affected by the economic stimulus from the
construction of The Second Thai-Lao Friendship
Bridge (Mukdahan-Savannakhet), which was found
that the provinces in the northeast along the route
(East-West Economic Corridor; EWEC) is Kalasin,
Khon Kaen and Mukdahan, and they will benefit
from the increased rate of economic growth since
there are both domestic and foreign investors’s
increase in investment. Being the center of
agricultural industry production and developing to
be a center for human resource and human resource
development in the Greater Mekong Sub-region.
Convenient transportation will also be developed to
help efficiently solve the poverty problem of the
people in the northeast region along the EWEC
route.

4. Apichatvullop, Y (2007) [13] has conducted
research with educational objectives regarding
definitions and value on the economic terrace as
perceived by each stakeholder group and to cope
with route changes. The data collected from sample
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groups which was selected from a group of
stakeholders on the EWEC route, including
organizations in business operators and residents of
the EWEC route area across the study. It was found
that the organizations within areas that will be
affected by the EWEC route include education
agencies, health agency, tourism agency, Local
Administration Organization, social development,
transportation, and communication. For those who
operate private businesses, they will be involved in
an industrial unit Services for wholesale, retail, and
agro-industry businesses As for the people who live
in the area, it was found that business operators in
the area that the EWEC route passes including 3
provinces in the north-eastern region of Khon Kaen,
Kalasin and Mukdahan had an opinion and
expected that the EWEC route would have a
positive impact on the businesses.

From the above research, it was found that although
some research findings suggest that it is expected
that the EWEC route will have a positive impact on
trade of various businesses, especially Khon Kaen,
Kalasin and Mukdahan which will benefit from the
increased economic growth rate. Due to being a
neighboring province to The Second Thai-Lao
Friendship Bridge (Mukdahan-Savannakhet), as
well as both domestic and foreign investors are
expected to invest more, it can be seen that most of
the research focuses on studying the effects in
Areas such as transportation, International trade,
but no research has yet been studied on the impact
of tourism economy. Therefore, supporting tourism
through information technology, focusing on 3
provinces in the northeast, Khon Kaen, Kalasin and
Mukdahan, to be model provinces for building a
knowledge management system on the EWEC route
that should be studied and fulfilled in terms of

knowledge Information and knowledge for
academic purposes and benefits in terms of
bringing research results to organizational

development and related agencies.

3. METHODS

There are 5 procedures in the development process.
1. Data collection, 2. Designing and Developing the
Ontology, 3. Building the Knowledge Management
System, 4. Knowledge Management System
Testing, 5. Evaluate user satisfaction towards the
Knowledge Management System. The details to
each procedure are as follows:

3.1 Data Collection

This step is to collect data from 400 participants
chosen by purposive sampling [14] from the



provinces in the northeast region along the East-
West Economic Corridor.: EWEC), namely Khon
Kaen, Kalasin and Mukdahan. The total of 400
samples must live in the research area and they
must also have knowledge in tourism as well and
are able to use the information to create knowledge
for creating an ontology.

The class ontology is based on the reference of the
Entrepreneurs Sentiment Index Quarter 1/2020
[15]. Tourism class is divided into three areas,
which can be used to create relationships in
Domains and scopes which can be as follows:
1.Domain of Historical tourism

2.Domain of Natural attractions

3.Domain of Tourist attractions in arts, culture,
traditions and activities, and methods of exchanging
data from sample groups are to be compared with
the data from the Folksonomies method and the
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web board obtained from the system created by the
research with the steps in data collection as follows;
1. Studying information about tourism industry
along the East-West Economic Corridor from the
sample area of 3 provinces together by studying
from documents, related research, brochures, notes,
and books to collect various details for the data
cleaning process.

2. Acquiring information from research, consisting
of data survey about the tourism industry, using
questionnaires which will consist of both open and
closed-end questions. Interviews and exchanges
will also happen between the researcher and the
sample group, referring to SECI model for data
collection, with details shown on Figure 2.

From the figure 2, it can be explained that.

Step 1: Knowledge creation; is to collect data from
the sample group. The information will be in the

Knowledge {Ii_ﬁe'creatlng Hilisags | Knowledge 5
Creating Auditing
! } e
/‘_‘\ __,/‘_‘\\ ¥, Y /’ \
o ) { Eaphct :Auditing (Evaluate \I
kknuwmdg? ] \ Knowdedge | \ ﬂ Y /
A 4 “-_.// _—
5 Knowledge Knowledge 4
Sharing Using
V- : : B \ A
[inter e L > |\Mobi|eap?j] [\Dnlology;
Knowledge 3
[=———— . [=———u—
Structuring
,-’/—-\.
(Ontology)

Figure 2. Data Analysis Method.

form of Tacit Knowledge, including data from
brainstorming of respondents about community
tourist  attractions, historical  sites, natural
attractions, arts and cultural sites, traditions and
activities, individual experience information about
local culture. By dividing into each scope of the
research area, then analyzing for comparison with
external data using Folksonomies and the web
board of the research. With methods to categorize
by content, allowing users to share opinions based
on various categories. Once the information is
received, the Tacit knowledge will then be
developed into Explicit knowledge.

Step 2: Knowledge Sharing. This step is to design
explicit knowledge in the form of a structure that
can be distributed by dividing into 2 structures:
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1. Internalization: The structure is to format the
knowledge that is available in the organization in a
standard format, such as creating websites,
documents, records

2. Externalization: It is the process of integrating
tacit knowledge obtained from the extraction of
knowledge with a link between internal knowledge
and external knowledge.

From the study, it was found that Tourism in
various forms in all 3 provinces, using external
knowledge gained, such as research results,
customer needs and modern technology, applied
and combined with prior knowledge to improve the
means of tourism to meet the needs of tourists even
more. When designing explicit knowledge of
tourism information, granting 3 sub nodes of



tourism in the following provinces: tourist
attractions, accommodation, restaurants,
accommodation types and tourist activities

Step 3. Creating a Knowledge Structure, Bringing
the whole structural information from both
Internalization and Externalization to design
relationships between structural data using ontology
methods.

Step 4. Knowledge Using; is the process of
designing the ontology database and designing the
knowledge management system into a semantic
web format to create a mobile application for the
knowledge management system that the research
created. Ontology design is explained in part 4.

Step 5. Knowledge auditing is a process for
auditing and validating content from knowledge
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management systems that are created which the
system will present tourism knowledge at various
structural levels by organizing it into a knowledge
base, so that those who want to search for
knowledge from the knowledge management
system can study for information and create
knowledge in the form of tacit knowledge. For the
newly created information, such as from a blog or
from a web board that has users filling in
information, the system will lead to the next
knowledge creating process.

The process model for the process of transforming
tacit knowledge into explicit knowledge can be
described in Figure 3.

management system that links

web boards, online chat and

» Tacit knowledge >

I Socialization Externalization l
- Data from survey participants’ | - Arrange data to publish to the

brainstorming knowledge management m

- Experiences of sample groups system for tourists to study %

and exchange knowledge. ;

Internalization Combination =

- Build a knowledge - Gathering knowledge from g

%

with the tourism ontology
database to test the
accumulated data

- The newly created data will be
returned to Socialization

blogs which derived from
linking internal to external
knowledge to form a tourism
ontology database

4 ———————p |Tacitknowledge

Tacit knowledge

F 3

Figure 3. Transforming tacit knowledge into explicit knowledge.

3.2 Designing and Developing the Ontology

This step is finding the data’s relationship by
Taxonomy Relationship, done by creating the
ontology via combination which divides 70% of the
data to build a model and the other 30% is going to
be used as test data for the model in development.
After that, the relationship will be built via the
Protégé app 5.5 [16] to find the relationship of
tourism groups which are classified according to
content types to build the ontology. There are 3
steps to the development:

1. Building a thesaurus using text files to contain
vocabularies and search for information from the
sample group to be used as database for related
vocabularies used to compare with words that the
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user types into the system, then design the ontology
knowledge base which consists of the main classes
such as attraction information, archaeology, images,
saved as OWL files.

2. Definitive data recall has 3 working steps; 1.
Keyword Selection, for example: choosing from
tourism groups, adding conditions for complex
searches 2. Word group selection for data return 3.
Recall data from knowledge database.

3. Test data recall from the ontology knowledge
database by measuring the F-measure value,
measured from the relationship value between
Precision and Recall values. The equation for
finding F-measure value [17] is shown in Equation
1.



2xprecisionXrecall

F —measure = x 100 1)

precision+recall

The Precision value is the value which measures the
ability to rule out all irrelevant documents.

The Recall value is the value that evaluates the
system’s efficiency in pulling out relevant
documents and gauges the Processing Time [18] is
shown in Equation 2, which is the time elapsed
from each recall to find the average recall time.

Processing Time = E;”zl elapsedTimeMin/N 2

Section 1

Blog

- Wikipedia
= Forum
- KM

Repository

Bookmarking
Content Management

Collaborative Tools
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elapsedTimeMin is the time elapsed in each retrieve
relevant documents return

N is the number of retrieve relevant documents
returns.

3.3 Building the Knowledge Management
System

This part is the design of the Knowledge

Management System’s infrastructure, divided into 2
sections as shown in Figure 4.

Best practices
Virtual Community Questionair
Social Network Recommend
System
Knowladge map
Ontology

Figure 4. Infrastructure of the Knowledge Management System.

In figure 4, Section 1 is the user (searcher)
interface. From here, users of both the web app and
mobile app who wishes to look for information
from the Knowledge Management System, for
example, find routes to an attraction, which can be
done by searching for information from the web
board. The system’s functional are as shown in
Table 1.

Table 1. The system’s functional

Table 1. The system’s functional (Continued,

No | Functional Requirement

4 | Central Database for storing various types of
data such as articles, photos, videos, including
3-D photos.

5 Map Guide Planning which can assign
destinations from searches.

No | Functional Requirement

6. | Newsletters from mobile application

1 | Several topics of knowledge in the database.
For example, searching from the attraction
name, coordinates or popularity.

2 Online chat with tourism experts

3 | Web boards for each topic, allowing
interested people to write posts and exchange
knowledge.
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Section 2 is about the Knowledge Management
System. This section is used to store and analyze
data from building the ontology knowledge
database. The system functional are as illustrated in
Table 2.




Table 2. The knowledge management’s functional

NO. | functional Requirement

1 A system to analyze and classify Explicit /
Implicit / Tacit knowledge to build
credibility for each knowledge type.

2 Access Authority Check

3 Voting and rating for knowledge from users
and tourism experts.

3.4 Knowledge Management System Testing

Testing of the system will be carried out under real
System Environment by testing the system parallel
to outside sources such as the web service
accompanying the system. The method of this test
is User Acceptance Test will be used to test usage
data before real use.

3.5 Evaluate User Satisfaction towards the
Knowledge Management System.

This step is to assess user satisfaction by the QUIS
7.0 questionnaire, used by 400 people from the
sample group with system design knowledge.
Concurrent “Thinking aloud” system is used to test
and assess satisfaction statistically.

ty

Histarical_Fark
_and_City_Wall
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4. Results
4.1 Results from data collection

After gathering data for building the knowledge
management system, the next step will be building
the ontology with details as follows:

1. Creating a dictionary. The researcher has created
a dictionary of terms with various definitions of
information to be used as a vocabulary database for
use in comparison with search terms that users
enter. The vocabulary in the dictionary is divided
into 6 categories, namely tourism information,
tourism type, tourism business, trading, support
from various agencies and tourism development.

2. The concept design of the tourism ontology
database in combination style consisting of Domain
and scope in 3 aspects as follows:

1. Historical tourism domain

2. Natural attractions domain

3. Tourist attractions in arts, culture, traditions and
activities domain

As for the super node, it is divided into types of
each domain as follows.

1. Historical tourism domain consisting of 3 super
classes which are 1. Province class 2. Historical
sites class 3. Antiques class

Sub node class of Historical tourism domain
consists of 1. Province class divided into Khon
Kaen, Mukdahan, Kalasin 2. Historic Site class,
which is divided into Religious, Historical Park and
City Wall, Monument, Ancient Community 3.
Antiques class divided into naturally occurring,
artificial. Details are shown as figure 5.

Histarical_tour 1

province_class l [ Antigues_class ]

histarical_site [
‘ Ancient_Communi ‘ ¥ 5

v

Y naturally_occur
- - | ring

& Kalasin i # Mukdahan

Figure 5. Historical tourism domain.



2. Natural attractions domain consists of 3 super
classes which are 1. Province class 2. Naturally
occurring class and Man-made attraction class

Sub node class of the Natural attractions domain
consists of 1. Province class divided into Khon
Kaen, Mukdahan, and Kalasin. 2. Naturally-

JIST Journal of Information Science and Technology
Volume 10, NO 1 | JAN — JUN 2020 | 98-113

occurring class are divided into Mountain, Forest,
Waterfall, Beach, Cataracts 3. Man-made attraction
class in divided into park, dam, reservoir with
details shown figure 6.

Matural_attract

Naturally-occur
) tion

man-made_attrac ’ [

Province_class l

ring

Waterfall £l
& Cataracts

resenvaoir
Lo ]

¥ Mukdahan

Figure 6. Natural attractions domain.

3. Tourist attractions in arts, culture, traditions and
activities domain consists of 6 super classes; 1.
Province class 2. Rural lifestyle tourism class 3.
Recreational attraction class 4. Arts and culture
class, 5. Traditional class, and 6. Activities class.

Sub node class of Tourist attractions in arts, culture,
traditions and activities domain consists of 1.
Provinces class, divided into Khon Kaen, Muk
Daharn and Kalasin. 2. Rural lifestyle tourism class

is divided into Village and Community, Cultural
Center, Markets and Farms. 3. Recreational
attraction class is divided into parks and stadiums 4.
Art and culture class divided into ways of life 5.
Traditions class divided into Traditional Festivals.
6.Activities class are divided into cultural
exhibitions and welcome participants. Details
shown in figure 7.

Tourist_attract

ions_in_arts,_e..

Y

Yy

el Te, partic Ly I Adctivities ‘ I provinge_class I Rural_lifestyle Traditional I arts_and_cultur : Recreational_at
pants > - _tourism T e traction
vl - - - ; :

cuttural_exhibi | Khon_Kaen i I i Kalasin | i v gy Traditional _F es |
tions | Cultural_Center . fivals
~ r i ways_of_life
Muk_D aharn - \
Village_and_C om
munity

Farms stadiums

Figure 7. Natural attractions domain.

The final of sub node class level 4 is organized into
every sub class, divided into 7 classes which are 1.
accommodation, 2. festival, 3. district, 4. route, 5.

subdistrict, 6. restaurant, 7. shops and souvenirs,
respectively. Details shown in figure 8.
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Figure 8. The final sub node class level 4.

The relationship between ontology is divided into 3
types as follows:

Is - a refers to a relationship classified as

Part-of (p / 0) means “is a component of”

Attribute-of (a/ 0) means “the attribute of”
The design of the tourism ontology database
consists of 3 Domain classes, 4 levels of class
Hierarchy and the relationship between ontology
divided into 3 types. The researcher describe the
data in the OWL (Ontology Web Langrage) and
connected the database of the knowledge
management system to the tourism ontology
database using the Ontology Application
Management program (OAM) Framework [19] to
enable the knowledge management system that the
research created to find the definition of terms
according to the research objectives.
For example, the relationship between tourism
ontology database and knowledge management
system database can be seen in the table 3.

Table 3. Relationship between tourism ontology
database and knowledge management system

Tourism Relation | Knowledge
ontology management system
database database
Accommodation | a/o Accommodation_Type
Class Acc_ID
Acc_Name
District Class alo District _Type
Dist_ID
District _Name
Festival Class alo Festival_Type
Fest_ID
Fest Name
Route class alo Route_Type
Route_ID
Route Name
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4.2 Results of analysis data

In the efficiency test by assessing the precision of
data searching, the researcher has assigned basic
conditions regarding the data and search words by
randomizing data from the database and having 400
users recall data with 50 different search words, 50
times each. From the experiment, it can be seen that
the precision has 87% F-measure value and average

processing time of 0.11 seconds since the
ontology’s infrastructure is built to be the
combination time, which is very repetitive,

resulting in longer search times but yields better
results than building the ontology with “Top down,
Bottom UP” method.

By allowing users to search for tourist attractions,
activity types and choose the relationship as a
component of Khon Kaen province. The program
will extract the information from the tourism
ontology database and display the data as in the
figure 9(a) searching page and figure 9 (b) the detail
of searching page.

— East-West Economic Corridor

Knowledge M 1t System
East-West Economic Corrider = = Sy
Knowledge Management System
Search by (O, province
—
By |wrawel | v |pamof || |Whonkaen
o=y L
P A ] ) =)
| PlaceName = | Activity * | Province v Sele] |
Khon Kaen Zoo Water | |travel | Khon Kaen
Dino Water Park travel | Khon Kaen

] = S —

B
Figure 9. (a)(b) Searching page.




4.3 Designing Knowledge Management System
with Ontology

In the design of knowledge management systems,
we can describe the system in 2 parts.

1.Explaining the process of  knowledge
management system using a Flowchart diagram as
shown in Figure 10.

2. Explaining the operation procedures of system
users with the Use case diagram as shown in Figure
11. The details are as follows:

From Figure 10, the knowledge management
system can be described as follows: When the
system receives data from the data admin or data
science, the system will be group Explicit and Tacit
data by considering data recall from the
management system database. Then, the data will
be stored in the store data. When the user enters the
keyword into the system, the system will retrieve
the data from the store data to create data modeling.
At this stage, the system will check the accuracy of

System
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finding words from the tourism ontology database
which has set the search accuracy to be more than
80% to pass the validation process. In the process
of data management, Tacit data will start from
Expert user filling in the system in the web board
section. Then, the tacit data is stored in the tourism
ontology database and will be connected to the
knowledge management system database to be used
for creating a database of research knowledge
management systems. As for the explicit data from
the user, gained from filling in the information on
the web board and online chat. The data will enter
the Content Management System database so that
the system can help manage the content and data
related to the key words that need to be stored.
After that, all information will be sent to link to the
tourism ontology database.

Data Admin/Data Science

Ontolpgy DB

CMS

Chat online o
Web board .

xpiicit data

Mobile App F‘__,‘:L Mdbile DB
'l

Store Data
<

My —|:ﬂ Keyword [<:I| User |
Data acquistion

Grouping

®

collection

input

If accuracy <80%
Modelling

Taci Data

Validate
ﬁ accura

Web Board

o [

Figure 10. Flow of Knowledge management system.

In Figure 11 illustrates the use case diagram,
consisting of users which is broken down into 4
parts, user, expert user, data admin and data
science. The user’s duty is to find knowledge and
information and communicate online with tourism
experts and provide web boards for tourism-related
topics for interested users to post in and exchange.

108

Data admin and Data science will take care of
central database and storage according the ontology
pattern. Lastly, the expert user adds information
and answers the questions in the web board. They
also keep track and add new knowledge by
processing them under the SECI Model.



JIST Journal of Information Science and Technology
Volume 10, NO 1 | JAN - JUN 2020 | 98-113

& Validate User)

s
Pt
( - Database Data Admin
Fearc vl Implicit data
orum
O 4@&» ““"ﬁ:”’” ﬁ

<ancer

eainciuess

Explicit Data) .
<sinibludens

>
rch repository
b

Dashboard
Validate tex [—
= ¢

Expert User

Figure 11. Use case diagram

4.4 Knowledge Management System Design login screen and main menu shown in Figure 12(a)
and 12(b)
The designed Knowledge Management System can

be used on both web apps and mobile apps, with the

me BELF

Main menu
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Figure 12(b) Writing Information and searching
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Figure 12(a)(b) Hlustrates the mobile app’s user
interface with 7 pages: main page, Login page, sign
in page, create travel experiences, sharing
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Table 4. Showing test results from user acceptance
(Continued)

information, searching destination Method | Requirement UAT Checklist Results
% pass | %
4.5 Knowledge Management System Test Results Not
pass
As for the testing process, the testing utilizes the : .
User Acceptance Test, with a total of 400 system 4 'C’;f]'t‘::f(sj:ta - f‘”'c'es' 100% | 0
testers showing the test percentage. By referring to pictures,
h thod from the Descriptive Statistics [20]. The storage system | videos, and 3-d
the me ’ p ' to store pictures can be
test values can be shown in Table 4. different types | added, edited or
of data deleted.
including data,
i articles,
Table 4. Showing test results from user acceptance pictures,
_ _ videos, and 3-d
Method | Requirement UAT Checklist Results pictures.
% pass | % 5 includes Map | - Able to 100% | 0
Not Guide Planning | connect to
pass that can Google maps to
- pinpoint the find travel
1 Provides a - Can search 95% 5% location from routes
search system fro_m a varlgty the search
which covers a of information,
variety of such a's . 6 Includes Users can 100% 0
knowledge attraction info,
J . newsletters for send and
such as coordinates or - - )
: popularity interesting receive news on
attraction news on mobile | mobile
names, - Cannot Input application applications.
coordinates or .
\ari Numerical
popularity information 7 Includes a - Ableto 100% | O
knowledge classify users
2 Provides online | - Capable of 100% | O analysis system | and expert
chat via group and to classify USers wheq
messaging for personal online Explicit and user login in
S h . the system
communication | chat Tacit data b
with tourism H Ljserrr?:?:; in the
experts - Has a system
P for checking top of page
online chat 8 Includes a - Ableto log 100% 0
users system to check | inand check for
for usage rights | usage.
3 Providesaweb | - Capable of 100% | 0
board for posting, editing, 9 Includes a - Data 100% 0
interested adding to the system to vote classification
people to post posts and and rate can be rated on
and exchange comments knowledge for | Web boards.
knowledge users and
) C-apfible of tourism experts
verifying users
in the comment
section

From the table, you can see that A total of 400
system testers tested the system from 9 functional
requirements of the system. There were 1 item that
95% of the participants answered because some
testers did not understand the process of filling the
data into the search menu due to the complicated



process. Therefore, the researcher has redesigned
the user interface by presenting the user interface as
in section 4.2. As for the remaining test results, all
system testers can test out every function.

4.6 Evaluating User Satisfaction Towards the
Knowledge Management System with QUIS 7.0

User Satisfaction Assessment with QUIS 7.0 from
400 users are illustrated in Table 5. It presents in
percentage.

Table 5. Results of satisfaction assessment with
Quis 7.0

Question 112|134 |5|6]|7 8 9
Scale

Q1 Screen 5 | 95

Q2 6 |94

Terminology

and system

information

Q3 Learning 15 | 85

Q4 System 5 95

Capabilities

Q5 Usability 5 95

and User

interface

From Table 5 shows the average result of each
question. Out of 400 respondents, the results show
that the Q1 questions about the Screen, 95%of the
users answered “easy to read” level 8 and 5% on
level 7. Question Q2 on Terminology and system
information, 94% of the users’ answers are
consistent at level 8, leaving Level 7 at 6%. Q3 on
Learning, 15% of the users answered at easy-Level
8 and 85% for Level 9. Q4 questions about System
Capabilities; 95% of users answered Reliable level
9, 5% Level 8. Questions Q5 Usability and User
interface, 95% of users answered good level 9, 5%
level 8, respectively, based on the average of each
question. It shows that the result of the satisfaction
assessment over level 5 in all items makes it
possible to conclude that the developed knowledge
management system provides test results that are
satisfactory to the system users.
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5. Summary, Suggestions and Discussion
5.1 Summary

In this research, the objective is to develop a
knowledge management system using an ontology
method with a case study on the tourism industry
based on the EWEC economy corridor. By using an
ontology database management method, users can
search for tourist information, Meeting the needs
for the data used in creating the knowledge
management model, namely tourist information,
divided into 3 domains: 1. Historical tourism
domain 2. Natural attractions domain3. Tourist
attractions in arts, culture, traditions and activities
domain. The work process of knowledge
management system is divided into 2 parts which
are (1) creating a database of the knowledge
management system by importing data from users
and expert users (2) the creation of tourism
ontology database which is the part that creates the
relationship between data created in the form of
ontology, then analyzing for data accuracy from the
users’ search. In this section is the use of tourist
information separated by various criteria obtained
from experts and tourists that have used the system.
The results of the knowledge management system
analysis concluded that when the knowledge
management system was tested with 400 system
users, data retrieval was performed by specifying
different search terms. The test found that the F-
measure level is 87% and the average time of data
recall is 0.11 seconds. The system test using the
User Acceptance Test gives the total test result
value at 100%. With the QUIS 7.0 questionnaire,
the result of the satisfaction assessment is over level
5 in all items thus making it possible to conclude
that the developed knowledge management system
provides test results that are satisfactory to the test
users.

5.2 Suggestions and Discussion

Developing a knowledge management system using
an ontology in the next research comes with
suggestions as follows.

1. Adding factors that affect the selection of tourist
attractions of both domestic and foreign tourists to
help the system more clearly identify the various
types of tourism needs based on personal
characteristics.

2. More study should be conducted on the data for
tourist groups forecasts based on personal
characteristics to better predict interest in selecting
destinations and supporting the tourism industry.

3. Additional vocabulary from Thesauruses should
be studied in the tourism domain of the World



Tourism Organization (WTQO) [21] for the e-library
that has collected synonyms, autonyms, and other
word forms

4. More study should be conducted on tourism
behavior of tourists that changes according to time
to add more functionality to the system.
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