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A Classification of Crown Flower using Feature Extraction and
Machine Learning
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2C0mputer Science Program, Faculty of Science and Technology, Pibulsongkram Rajabhat University
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ABSTRACT - This research presents an algorithm for image analysis dahlia classification that
uses machine learning techniques to learn the distinctive features of dahlia images. The dahlia
flowers used in this study were divided into four classes: (1) well-formed flowers, (2) fungal-
infected flowers, (3) unequal petals, and (4) basal flowers. The dahlia flowers used in this
research were divided into four classes: (1) flowers with good appearance, (2) flowers with
fungal attachment, (3) flowers with unequal petal length, and (4) flowers at the base that are
adjacent to each other. There are 200 flowers per class, a total of 800 flowers. The main features
used in the research were three attributes: (1) percentage of dark pixels, (2) petal area (3) area
between petals. Three techniques were used in this study: (1) Decision Trees, (2) Support Vector
Machines, and (3) Deep Learning. In this study, 70% of the total data was used to create the
classifier, and the remaining 30% was used for the classifier test. The classifier benchmarks
with ten-fold cross-validation were precision 95.92, recall 95.90, accuracy 95.89, and f-measure
95.91. Test datasets were used to measure performance and found that decision trees were the
most efficient learning machines. The results were precision 99.59 %, recall 99.58%, accuracy
99.58%, and f-measure rate 99.58%.

KEYWORDS: Classification, Feature Extraction, Machine Leaning, Crown Flower
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Aging Color Vision Simulation and Emotional Color Design
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ABSTRACT - In the aged society, more than half of elderly people suffer from cataracts. This
research aimed to simulate color vision and vision of color brightness levels in elderly patients
with high-level cataracts using yellow acrylic and blurry filters and a set of 180 test colors from
the “Color Image Scale”. These colors help in connecting inherent emotions for color design
that is suitable for the elderly. The study resulted in color groups that the elderly could clearly
see and see closely to normal vision people which are the colors in yellow, orange, red and green
tones. Therefore, designers can choose colors in these color groups and investigate with emotion
or impression of color combination in the “Color Image Scale” and the contrast ratio for good
visibility and creation of emotional perception for the elderly. This will be useful for
communicating information, product development and improving quality of life for the elderly.

KEYWORDS: Color vision, Elderly, Vision simulation, Emotional color, Color design
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Lightweight Authentication and Secure Communication Protocol
for Smart Home with Blockchain Technology
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ABSTRACT - Nowadays, smart home technology has been developed and applied widely.
Applications includes automatic light on-off and air conditioning control systems where users
can send commands to a device gateway or an Internet of Things (IoT) device via smartphones
as needed. During the last few years, many research papers have investigated security and
authentication protocols. However, it is still lack of consideration for the power constraints of
IoT devices. This research paper presents a security and authentication protocol which reduces
the use of encryption and hash functions. Therefore, it consumes less power in the operation
and, hence, complies with the power limitation of IoT and mobile devices. We also introduce
examples of how to use the protocol with blockchain technology.

KEYWORDS: Smart Home, IoT, Lightweight Protocol, Authentication Protocol
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usertype String;
usertypeTimeStamp;
usertypeSessionKey;
hashfunction H;

const IDSP,IDRA,IDSD,SNSP,SNSD: String;

const MKRA-SP,MKRA-SD,SKSP-SD: SessionKey;
macro M1 = IDSP,IDSD,SNSP,T1,N1,H(IDSP,IDSD,SNSP, T1 ,N1,MKRA-SP);
macro M2 = IDSP,IDSD,SNSP,T2,N, {SKSP-
SD,H(IDSP,IDSD,SNSP,T2,N2,SKSP-SD)} MKRA-SD;
macro M3 = SNSD,T3,N3,H(SNSD,T3,N3), {SKSP-
SD,H(IDSP,IDSD,SNSP,T2,N2,SKSP-SD)} MKRA-SD;
macro M4 = SNSD,T4,N4,H(SNSD,T4,N4), { SKSP-
SD,H(IDSP,IDSD,SNSP,T1,N1,SNSD,T4,N4, MKRA-SP)} MKRA-SP;
protocol AUKA(SP,RA,SD) {
role SP {

fresh T1,T4: TimeStamp;

fresh N1,N4: Nonce;

send_1(SP,RAM1);

recv_4(RA,SP,M4);

claim_SP1(SP,Alive);

claim_SP2(SP,Weakagree);

claim_SP3(SP,Niagree);

claim_SP4(SP,Nisynch);

role RA {
fresh T1,T2,T3,T4: TimeStamp;
fresh N1,N2,N3,N4: Nonce;
recv_1(SP,RAM1);
send_2(RA,SD,M2),
recv_3(SD,RA,M3);
send_4(RA,SP,M4);
claim_RA1(RA,Alive);
claim_RA2(RA,Weakagree);
claim_RA3(RA,Niagree);
claim_RA4(RA Nisynch);

}

role SD {
fresh T2,T3: TimeStamp;
fresh N2,N3: Nonce;
recv_2(RA,SD,M2);
send_3(SD,RAM3);
claim_SD1(SD,Alive);
claim_SD2(SD,Weakagree);
claim_SD3(SD,Niagree);

claim_SD4(SD,Nisynch);

27
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Scyther results : verify x

Claim Status Commer
AUKA SP  AUKA,SP1 Alive Ok Verified No attacks.
AUKA,SP2  Weakagree Ok Verified No attacks.
AUKA,SP3  Niagree Ok Verified No attacks.
AUKA,SP4  Nisynch Ok Verified No attacks.
RA AUKA,RA1 Alive Ok Verified No attacks.
AUKA,RAZ Weakagree Ok Verified No attacks.
AUKA,RA3  Niagree Ok Verified No attacks.
AUKA,RA4  Nisynch Ok Verified No attacks.
SD  AUKASD1  Alive Ok Verified No attacks.
AUKA,SD2  Weakagree Ok Verified No attacks.
AUKA,SD3  Niagree Ok Verified No attacks.
AUKA,SD4  Nisynch Ok Verified No attacks.

Done.
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7.1 Wireless Sensor Network
2 s o YAl e oy Yo A s
!ﬂﬂi}ﬂﬂiﬂ!“ﬂﬂ1ﬂu1ﬂ'ﬂ@ﬂiﬂﬁ\i*ﬂ@Myﬁol?iﬂ’]J TIoT ¥is9dNIIN

a

Tow 1y msagungivies a Tagiunazdsfoyagumglh
-] 4 o Y. o &
TUsamnu ionaaswalunionds nsen1ssudidenn
AlFnuldnhauaumdusuila-talvuasadng wioiy

anguuglveunsollSueins

7.2 Management Hub

= s A o Y &g o A '

uJu'qunimmaizunmmwmmﬂummm%nmaszﬁm
' 2 A P! o Y S

iZ‘H’JNQﬂﬂﬁﬂlIOT Wiewaiiounang Nvgimiifnsnu

v o v o

anwlasadevesdeyalasmsisiadunazooasiad

P
a2 v oo A Y A o

Tumsdeasserneny annadadimin lumsdenuszuy
< A a £ Y = A o 2 Y
VA NIFUINOATIVADUANTNIT1D3 nIouNnToyalu

<
ISUVVUADNLIYTU

7.3 Blockchain Network
A < ° = o A o 1q 9
wsev1evaenyuazgnimuaiiuaudumeiesiu il
9. 9 iy 1 Yo 9 9
gninneteyalae li'lasveynala wazilsznoulide
. Ao 9 A o @ < v
Miner v lumsihgesnszuundenyuldawnse
o A ' v { = o &
autiunsae 1114 Taoll Smart Contract Naziilugadids
= 3 o o A 3
[19] Mvziludrdimuaniuguanuaisovesniouasn
WUTY MITMHUAANTMIIIDMI oM IATINTRUANT NS
Y =2
1910

7.4 Manager

Y a 1Y A 9 = <3| Y Y Y [
Ausnistansszuunsef lvaunvziugisenlddeya da

o o o S A a Y [ 2
1 Q‘lﬂﬂ\?@ﬂﬂiﬂ! NIDNITUIHITIANITISUVUNMITSUVUADN

o 4
wunazginsal IoT Tuszuuduinlay

Private Blockchain Network Encmrion

o
Decryption

Encryption
[

~ P Pl Ao oo
gl/?’l 5. A!ﬁﬂ@ﬂ75u7ﬂﬁﬂm?f‘ui}77%07%3?6]1’)‘”7!?7’148



{ o 2 ' o {
vingi s msihwaenum lysiununs Inneahn1d
ao & a v <
ponuuyluunauIdeil Tasns e liszvuvdonsuy

A v g . B . . A o VY A
i@ lounuilu Registration Authorization (RA) N1t 1y

g o Yo ' A o 2 o & 9
mMstuarnareIinuanisnlay Wwedanuiunndeya

U

AUNITNA9 NIENUYATUASIUMISAEIANYSUITEN I

mssuaetioya

8. agwamsideuazmsedne
adteil Idiiaue Tns TnaeadmSufigninaudeis 3

v o o o 3 ¢ o v o
"lﬂu1ﬂ1§ﬂ§SMEJL“]Sﬁ*]f‘Hﬂﬂ!!a&’ﬂﬁi%!a%ﬁiﬂﬂfﬂuﬂ‘lf\ﬂuﬂ'l

v

1 Ins Inaeaiiivminwuminzauduglnssiadeans 1§
£Y = [J Y Ei’ v A
areludagiumiizinisdrurudes vonainiidedl
AuamianIuniuaalasasru nsigaing @z ms
$AMIANNAUVDITOANNUALAITAIANINYDITOAITN
L 2 o v 9y o v A
wenand Ins Inpeafidnanedildnasuteaile
nFouiiouiuInsInneahiieg gamoanugndesuesIng
TnaeagnasI9aeuAI8 Scyther Toolti 1 1a 1831 Ins In
aeaMingueiinnuiunlanany
aov 9 o o v
e luemaaditsaziimun Tsunsuduuyulag
{ o ' o 5 4
1¥Tns InaeaminaveswdumaluTadudenyu sl

v Y a o 9. a a 4 2
el Ides awasann1dtdssansamiuau

Y a
ONANID DY

[11 XX.C. Gomez, and J. Paradells, “Wireless home

automation networks: A survey of architectures and

technologies,” IEEE Communications Magazine, vol.

48, no. 6, pp. 92-101, 2010.

M. Alshahrani, and 1. Traore, “Secure mutual
authentication and automated access control for IoT
smart home using cumulative Keyed-hash chain,”
Journal of Information Security and Applications, vol.
45, pp. 156-175, 2019.

[3] P. Kumar, A. Braeken, A. Gurtov, J. linatti, and P.H.

Ha, “Anonymous Secure Framework in Connected

Smart Home Environments,” in IEEE Transactions on

29

(4]

(5]

(6]

(8]

[10]

[11]

[12]

JIST Journal of Information Science and Technology
Volume 12, NO 2 | JUL — DEC 2022 | 21-30

Information Forensics and Security, vol. 12, no. 4, pp.
968-979, 2017.

Q. Lyu, N. Zheng, H. Liu, C. Gao, S. Chen, and J. Liu,
“Remotely Access My Smart Home in Private: An Anti-
Tracking Authentication and Key Agreement Scheme,”
in IEEE Access, vol. 7, pp. 41835-41851, 2019.

M. Wazid, AK. Das, V. Odelu, N. Kumar, and W.
Susilo, “Secure Remote User Authenticated Key
Establishment Protocol for Smart Home Environment,”
in IEEE Transactions on Dependable and Secure
Computing, vol. 17, no. 2, pp. 391- 406, 2020.

M. Shuai, N. Yu, H. Wang, and L. Xiong, “Anonymous
authentication scheme for smart home environment with
provable security,” Computers & Security, vol. 86, pp.
132-46, 2019.
S. Naoui, M. E. Elhdhili and L.A. Saidane,
“Lightweight and Secure Password Based Smart Home
Authentication Protocol: LSP-SHAP,” Journal of
Network and Systems Management, 2019

S. Bhardwaj, T. Ozcelebi, J. Lukkien, and C. Uysal,
“Resource and service management architecture of a low
capacity network for smart spaces,” Consumer
Electronics, IEEE Transactions on, vol. 58, no. 2, pp.
389-396, 2012.

P. Kumar, A. Gurtov, J. linatti, M. Ylianttila, and M.
Sain,  “Lightweight and  Secure  Session-Key
Establishment Scheme in Smart Home Environments,”
in IEEE Sensors Journal, vol. 16, no. 1, pp. 254-264,
2016.

S.S.I. Samuel, “A review of connectivity challenges in
ToT-smart home,” 2016 3rd MEC International
Conference on Big Data and Smart City (ICBDSC),
Muscat, Oman, pp. 1-4,2016.

C. Kolias, G. Kambourakis, A. Stavrou, and J. Voas,
“DDoS in the IoT: Mirai and Other Botnets,” in
Computer, vol. 50, no. 7, pp. 80-84, 2017.

M. Yu, J. Zhuge, M. Cao, Z. Shi, and L. Jiang, “A

Survey of Security Vulnerability Analysis, Discovery,



[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

Detection, and Mitigation on IoT Devices.” Future
Internet, 12, 27, 2020.

A. Balte, A. Kashid, and B. Patil, “Security issues in
Internet of things (IoT): A survey,” Int. J. Adv. Res.
Comput. Sci. Softw. Eng. vol. 5, pp. 450-455, 2015.
F.A. Alaba, M. Othman, I.A.T. Hashem, and F. Alotaibi,
“Internet of Things security: A survey,” Journal of
Network and Computer Applications, vol. 88, pp. 10-28,
2017.

S. Nakamoto, Bitcoin: A peer-to-peer electronic cash
system. Available at https:/bitcoin.org/bitcoin.pdf,
2008.

G. Wood, “Ethereum: A secure decentralisedgeneralised
transaction ledger,” Ethereum project yellow paper, vol.
151, pp. 1-32,2014.

CJ.F. Cremers, “The scyther tool: verification,
falsification, and analysis of security protocols,” In:
International ~ Conference on Computer Aided
Verification. Springer, pp. 414-418, 2008.

A. Mukherjee, M. Balachandra, C. Pujari, S. Tiwari, A.
Nayar, and S.R. Payyavulaf. “Unified smart home
resource access along with authentication using
Blockchain technology,” 1st International Conference on
Advances in Information, Computing and Trends in
Data Engineering (AICDE - 2020), pp. 29-34, 2020.

K. Christidis, and M. Devetsikiotis, “Blockchains and
Smart Contracts for the Internet of Things,” IEEE
Access, vol. 4, pp. 2292-2303, 2016.

N.R. Potlapally, S. Ravi, A. Raghunathan, and N. K.
Jha, "A study of the energy consumption characteristics
of cryptographic algorithms and security protocols," in
IEEE Trans. Mobile computing, vol. 5, no. 2, pp. 128-
143, 2006.

A. Castiglione, F. Palmieri, U. Fiore, A. Castiglione, and
A. De Santis,

"Modeling energy-efficient secure

communications in multi-mode wireless mobile

devices," Journal of Computer and System Sciences, vol

81, no. 8, pp. 1464-1478, 2015.

30

[22]

JIST Journal of Information Science and Technology
Volume 12, NO 2 | JUL — DEC 2022 | 21-30

C. Thammarat, and C. Techapanupreeda, "Secure
mutual authentication protocol based on wireless body
area networks", Journal of Information Science and

Technology, vol. 11, no. 2, pp. 29-37, 2021.

[23] C. Thammarat, "Efficient and secure NFC authentication

[24]

for mobile payment ensuring fair exchange protocol",
Symmetry, vol. 12, no. 10, pp. 1649, 2020.

C. Thammarat, and W. Kurutach, "A lightweight and
secure NFC-base mobile payment protocol ensuring fair
exchange based on a hybrid encryption algorithm with
formal  verification", International Journal of
Communication Systems, vol. 32, no. 12, pp. 3991,

2019.



' ; gUiaL o JIST Journal of Information Science and Technology
( ’ Yuformation Science and Technology Volume 12.NOZ ICL 6’35‘;30132322( (')zlli:‘el)
' ISSN: 1906-9553 (Print)

_—

nﬁﬁmunizﬁuﬂmmwﬁﬁwmiﬁsmﬁs%a?imimuaﬂwﬁm%’mwuﬂﬁﬁ“@

!!ﬂuﬂﬁﬂﬂﬁ'
Classification of Water Quality Level using Deep Learning on
Android Application
aig2d vyl uag Fiwed doum
Nattavadee Hongboonmee* and Thiraphong Oonkham
MAINIneIMsneniunesuazma lulada s aums aagINeImMans unamenseusaIs
Department of Computer Science and Information Technology, Faculty of Science,

Naresuan University

k Received: May 15, 2022; Revised: December 12, 2022; Accepted: December 13, 2022; Published: December 30, 2022 J

ABSTRACT — Water is crucial for all lives, yet recently its quality is increasingly affected by
waste and pollution. As water quality inspection is important for ecological and water resource
management, this work therefore proposed a water quality inspection technique based on deep
learning to automatically classify water quality on an Android application. The process started
from collection of 480 images which were divided into four grades of water: A, B, C and D. The
images were used for training a model for water quality classification, and three algorithms
were compared: MobileNet 0.5 MobileNet 0.75, and MobileNet 1.0. Model assessment was done
using accuracy, precision and recall. The model was developed into an application, which was
then finally tested. The test found that (1) the MobileNet 1.0 was the most suitable model with
100.00% accuracy, precision and recall, and (2) application test showed that it had classification
success rate of 82.50%, with good performance. Application was assessed by experts and the
result was 4.33 on average, or highly suitable. The test showed that this approach and
application could be used for water quality inspection from images with high efficiency and ease
of use.

KEYWORDS: Water Quality, Image Classification, Deep Learning, Convolutional Neural-
Network, Application
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ABSTRACT - Colors help in communicating information and emotions. But effects of aging
on vision make difficulty in color discrimination and due to a lot of applications of achromatic
color in everyday life, this research therefore focuses on the study of color pairs specific to
achromatic color that are suitable for aging vision. A test set of 180 emotionally associated
colors from the Color Image Scale were compared to 9 levels of gray in visual discrimination
test of the elderly. The test was performed for both gray as the object color and the background
color. The results of variation in difficulty of visual discrimination were then analyzed for each
color. Finally, we summarize the color groups that can be clearly seen for the different types of
grayscale color pairs: 1.black 2.white 3.black and white 4.shadow S.highlight 6.shadow and
highlight 7.all grayscale tone 8.all grayscale tone and black and white 9.all grayscale tone and
shadow and highlight. The example of recommended color for the grayscale type 6 (shadow and
highlight) is light blue with RGB value of 26,169,206. For the example of recommended color in
the case of using with the grayscale type 8 (all grayscale tone and black and white) is orange
with RGB value of 227, 109, 74. The summary of the recommended color groups for these nine
grayscale color pairs will help to design the color related to achromatic color more
appropriately for the elderly.

KEYWORDS: Color combination pair, Achromatic color, Elderly, Color vision, Emotional color
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ABSTRACT - Thai cooking places emphasis on a specific smell and taste of ingredients to
create a different recipe based on the dish type. Moreover, the flavor is considered an important
part that generates consumer satisfaction with the flavors in each dish. Therefore, this research
aims to analyze the ingredient and flavor network in Thai cuisine. Statistical tools were used to
carry out the study characterization of the cuisine and a flavor network was constructed to
analyze the relationship between ingredients and flavor compounds. It was found that the flavor
network of main dishes is different from dessert. In addition, most of the prevalent ingredients
in the cuisine tend to share many flavor compounds. The frequency of ingredients used indicates
a cooking style that corresponds to the unique taste of each dish type. This research will be
useful to those who are interested in Thai dining for applying this finding to further research
and development of food innovations in the field of flavor, recipes, or commoditization of new
food products.

KEYWORDS: Flavor networks, Flavor analysis, Ingredient analysis, Thai cuisine
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ABSTRACT - The advancement of wireless communication, Wireless Body Area Network
(WBAN) has gained a lot of attention with the development of compact sensors Medical
information is very sensitive. If any physiological information is tampered with or intercepted.
It may affect the diagnosis or the patient's privacy. Security in WBAN is still important.
Therefore, it is important to verify the authentication of each other's sending and receiving data
between the sensor node and the server to protect patient information from malicious people,
and for the privacy of patients. This research presents a protocol for secure authentication
between sensor node and server nodes connected to the patient's body. We use the hash function
and symmetric encryption to make the lightweight protocol. In addition, the security analysis
and the integration of blockchain technology, it shows that the model in the research presented
is consistent with the necessary safety features make the protocol efficient.

KEYWORDS: Authentication, Wireless Body Area Network, WBAN, Security Protocol
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usertype String;
usertype TimeStamp;
usertype SessionKey;

hashfunction H;

const IDSN, SISN, IDGW, SIGW : String;
const MKSN-HN, MKGW-HN, MKSN-HN, SK :

SessionKey;
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macro M1 = IDSN, T1, H(IDSN, SISN, T1, MKSN-HN);
macro M2 = IDSN, IDGW, T1, T2, H(IDSN, SISN, T1,
MKSN-HN), H(T2, HIDSN, SISN, T1, MKSN-HN),
MKGW-HN);

macro M3 = T3, {IDSN, IDGW, T2, T3, RI}MKGW-HN,
{IDSN, IDGW, T1, T3, R1}MKSN-HN;

macro M4 =IDGW, T3, T4, H(IDSN, IDGW, T3, T4, SK),
{IDSN, IDGW, T1, T3, R1}MKSN-HN;

macro M5 =T5, H(IDSN, IDGW, T3, T4, T5, SK);

protocol WBANAUTHEN(SN, GW, HN)
{
role SN
{
fresh T1, T2, T3, T4, T5: TimeStamp;

fresh R1: Nonce;

send_1(SN, GW, M1);
recv_4(GW, SN, M4);
send 5(SN, GW, M5);

claim_SN1(SN, Alive);
claim_SN2(SN, Weakagree);
claim_SN3(SN, Niagree);
claim_SN4(SN, Nisynch);

}

role GW

{
fresh T1, T2, T3, T4, T5: TimeStamp;

fresh R1 : Nonce;

recv_1(SN, GW, M1);
send 2(GW, HN, M2);
recv_3(HN, GW, M3);
send 4(GW, SN, M4);
recv_5(SN, GW, M5);

claim_ GW1(GW, Alive);

claim_ GW2(GW, Weakagree);
claim_ GW3(GW, Niagree);

claim_GW4(GW, Nisynch);

}

role HN

{
fresh T1, T2, T3, T4, T5: TimeStamp;
fresh R1 : Nonce;
recv_2(GW, HN, M2);
send 3(HN, GW, M3);

claim_HNI(HN, Alive);

claim_HN2(HN, Weakagree);
claim_HN3(HN, Niagree);
claim_HN4(HN, Nisynch);

}
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Convolutional Neural Network
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ABSTRACT - Skin cancer is an abnormal growth of human skin cells that develop on the
skin, being exposed directly to ultraviolet radiation for an extended period. It is one of the most
common health issues at a rapidly alarming rate around the world, with 160,000 medical
records reported annually. Many records are in Europe, America, and New Zealand. In
contrast, the least reported was in Thailand. Thus, the early detection of skin cancer to prevent
the chance of developing skin cancer is the aim of this research. This paperpresentsa new
methodology for detecting skin cancer from images using a Convolutional Neural Network
(CNN) with Deep Learning. The PAD-UFES-20 datasets are used for training and testing the
detection model. The image preprocessing techniques that help improve detection accuracy are
also proposed. The results of our study show that the accuracy of the deep learning model in our
experiment was 81.50%.

KEYWORDS: Skin Cancer Detection, Computer-Aided Diagnosis (CAD), Deep Learning
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