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Abstract

The objective of this research was to study the properties of non-load
bearing concrete blocks which were made of lime dust at different mix ratios,
and by mixing three types of biomass fly ash from Buriram Province. The
samples were divided into 2 groups, namely, group 1: general concrete blocks,
and group 2: concrete blocks mixed with biomass fly ash. The results reveal
that as the mix ratio is increased, the density of concrete blocks increases. In
addition, the water absorption and porosity has increased with the decrease in
the cement mix ratio. Density, water absorption and porosity of concrete blocks
were different according to the type of biomass fly ash. In addition, it was also
found that concrete blocks of all mix ratios had average compressive strength
at 28 days, which had been certified the Thai Industrial Standard 58-2530. The
three types of biomass fly ash, using 15% cement weight ratio, had increased
the compressive strength of concrete blocks approximately at 15-22% compared
to the non-biomass fly ash. Therefore, the knowledge from this research was

used to develop the concrete block properties for commercial purposes.
Keywords: non-load-bearing concrete blocks, biomass fly ash, lime dust
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Abstract

The purpose of this research was to study the effect of a muscle
nervous system training program by using tennis balls to prove the reaction
time of male students in the Sports Science Program, Udon Thani Rajabhat
University. The sample group of the study comprised 20 male students
purposively recruited from the Sports Science Program, Udon Thani Rajabhat
University. The samples were divided into two groups of 10 people: the
experimental group assigned to the muscle nervous system training program
by using tennis balls, and the control group. The training period was six weeks.
The pre-test and post-test were applied for response time measurements. The
statistics used for data analysis were mean, standard deviation and t-test. The
results of this research were as follows;

1. The comparison results of the average hand and eye reaction times
within the experimental group and the control group reveal that there was a
statistically significant difference at the 0.05 level between pre-test and post-
test of the experimental group but there was no statistically significant difference

at for the control group;
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2. The comparison results of the mean difference of hand and eye
reaction time test between the experimental group and the control group reveal
that there was no statistically significant difference between the experimental
group and the control group before the training, but there was a statistically
significant difference at the 0.05 level between both groups after training.

This research could be concluded that the tennis balls training program

could develop the hand and eye response within 6 weeks.
Keywords: Tennis ball, nervous system, response
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Abstract

The study of the wisdom in sex identification of cannabis plants in
Sakon Nakhon Province aimed to investigate the wisdom of analyzing the sex
identification of the cannabis plants as male, female and of male, female and
hermaphroditic in the area of Sakon Nakhon Province. Data were collected by
interviewing six individuals with knowledge of cannabis cultivation and who
were licensed for the production of Narcotics Categories 5 (Marijuana only), by
cultivation in Sakon Nakhon Province. From data collected, it is possible to
classify the sexes of the cannabis plants as follows; the sexes of cannabis plants
could be identified since they were seeds by observing the length of the roots
that have sprouted from the seeds, the angle of pointing of the first pair of true
leaves and characteristics of fangs. However, sex distinction of cannabis plants
from the traits mentioned above is not very clear. The appearance of the base
of petiole and the mature buds of cannabis are the precise way to distinguish
the sex of cannabis plants. The sex identification of the cannabis plants has the
medicinal benefits due to the cannabinoids and terpenes are active substance
on the central nervous system and mostly found in the buds of female cannabis

plants, and the Ag—Tetrahydrocannabinol (AQ—THC)] is found in the highest
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amount in the cannabinoids. In Thai traditional medicine, every single part of
the cannabis plant is used to make medicine potion according to the recipes
for each required property and each part of the cannabis plant provided

different properties.
Keywords: wisdom, cannabis, gender marijuana
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Abstract

This research aimed to present the fingerprint scan and face capture
with Internet of Things (IoT) technology for the host room. The system design
was based on the accessibility of personnel within the server host room. In the
fingerprint scanning system, to unlock the door, the Arduino Uno R3 would
order the Raspberry Pi board to turn on the camera and capture the face of the
person who was scanning the fingerprints by recording the fingerprint and the
picture of that person into the database with the date and time of scanning.
After that, the system would extract the fingerprint with the correct information
and unlock the door. If the information of that person was not correct, the
system would record the date and time, including capturing the picture of that
person who wanted to enter the server room and sending the information
through the Line application to the person in charge. The research found that,
according to the database of registered personnel, the system accurately
verified the personnel with permission to access the server room at 90%. The
accuracy of face capture was at 95%, data recording was at 100% and line

application notification was at 100%.
Keywords: Fingerprint system, face capture system, Internet of Things
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Abstract

This research aimed to study the diversity of birds in nature trails along
the seacoast in Bang Kaew sub-district, Muang district, Samut Songkhram
province. The objective of this research was to study the diversity, abundance,
and nature of the activities of birds that come to use the area in order to
recommend learning activities and ecotourism in the research area. From June
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2020 to May 2021, data was collected through field surveys on natural trails
and at 8 survey points. The data was analyzed to examine the diversity and
abundance of birds. The research found that there were 8 orders, 30 families,
and 71 species of birds. It was 3.20, according to the Shannon Diversity Index.
The maximum number of 26 bird species in the order of Passeriformes was
found. In the migration season from June to September, the research found
that there were 44 species of birds. During the migration season from October
to May, 66 species of birds were recorded. A maximum of 40 bird species were
recorded at survey point No. 7 (viewpoint). According to the abundance index,
11 bird species were at level 5 of abundance, which was 15.49% of all birds.
In terms of bird seasonal status, 36 resident birds, 9 resident and 26 migratory
birds were found. During the migration season, there were 16 shorebird species
and 3 seabird species. In terms of threatened status, which had almost been
near-threatened (NT), there were 4 bird species, namely Black-tailed Godwit,
Eurasian Curlew, Curlew Sandpiper, and Red-necked Stint. The activities and
habitat use of birds in the area were nesting and foraging. During the migration
season, the maximum number of 24 species of insectivorous birds, 17 species
of piscivorous birds, and 17 species of benthic invertebrate feeders were found.
Birds are a measure of the balance of nature and the abundance of biological
resources and food sources in ecosystems. Therefore, the nature trails near the
seacoast in Bang Kaew Sub-district, Muang District, Samut Songkhram Province
could be developed for learning activities and ecotourism activities in the coastal

ecosystem.

Keywords: bird, species diversity, nature trails, seacoast, natural learning

sources
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Abstract

This study was on the effect of aloe vera and turmeric essential oil
coating on the storage shelf-life and postharvest quality of strawberry cv. No.80
when stored at room temperature at 26+2 °C with relative humidity at 60-75%.
The research found that strawberry coating with 75% of aloe vera mixed with
turmeric essential oil helped in slowing down the respiration rate and fresh
weight loss and also declined the rate of ripening when compared with
strawberry coating with 50% and 100% of aloe vera mixed with turmeric essential
oil as well as strawberry without coating (P<0.05). According to the daily
measurement of physical appearance and chemical composition in strawberries,
it was found that aloe vera mixed with turmeric essential oil coating in any
concentration not only enhanced the gloss and shine of strawberries but also
reduced the incidence of wounds caused by abrasion on their surface. In
addition, coating with aloe vera mixed with turmeric essential oil significantly
decreased fresh weight loss, declined color change, texture change, as well as the
amount of vitamin C (P<0.05). Therefore, the use of natural essence in strawberry
coating may be an optional way to extend the storage and shelf-life for farmers in
the future, including enabling farmers to produce harmless agricultural products
for producers and consumers, as well as being environmentally friendly based on

the principle that farmers would be able to access the local products.

Keywords: Aloe Vera, Turmeric Essential Oil, Strawberry, Coating, Storage

shelf-life
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A5199 1 NATIENSPABURITIUINGRTEN (Aloe) kaztniuanavtutu(TEO) Aan1s
Wisuwlasesd (L, a%, b*, hue angle) vesraansoiiuassigamgiiviod

(26+2) °C Wuszeznan 7 Tu

Storage time

(Day) Treatment L value a* b*

0 50 % Aloe + TEO 45.74° 28.98° 19.89°
75 % Aloe +TEO 4571 28.29° 19.53°

100 % Aloe +TEO 44.08° 27.70° 20.10°

Control 42.75° 29.60" 21.12°

1 50 % Aloe + TEO 42.70° 28.98ab 18.03
75 % Aloe +TEO 42.22° 29.09” 17.29°

100 % Aloe +TEO 39.37° 28.49° 13.92"
Control 40.94” 30.17° 1667

2 50 % Aloe + TEO 38.28" 25.06" 1050°
75 % Aloe +TEO 38.36° 23.23" 9.95"

100 % Aloe +TEO 36.73° 23.44° 8.32"

Control 36.91" 25.75° 9.71%

3 50 % Aloe + TEO 36.22" 20.31° 6.87°
75 % Aloe +TEO 36.20" 20.11° 7.12°

100 % Aloe +TEO 35.97° 20.55" 6.98"

Control 37.40° 20.49° 7.03°

4 50 % Aloe + TEO 35.89" 19.16° 7.84°
75 % Aloe +TEO 36.43° 18.18" 5.70°

100 % Aloe +TEO 32.46° 22.98" 9.48°

Control 34.34" 20.46" 6.24"

5 50 % Aloe + TEO 33.12° 18.60° 7.08"
75 % Aloe +TEO 32.84° 19.45° 7.05°

100 % Aloe +TEO 32.10° 19.05° 6.88"

Control 31.65" 20.22° 697"

6 50 % Aloe + TEO 27.91° 20.19% 8.04°
75 % Aloe +TEO 31.37° 18.77" 7.93°

100 % Aloe +TEO 30.29° 18.42° 7.98°

Control 30.78" 22.95" 750"

7 50 % Aloe + TEO 2732 19.76° 8.40°
75 % Aloe +TEO 29.16" 20.06" 7.55"

100 % Aloe +TEO 29.66° 20.47° 6.17"

Control 28.56" 19.94° 8.61°

* Value followed by the same letter in the column on the same day were not significantly different according to

Duncan’s Multiple Range Test (P<0.05).
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A5199 2 WAVBIEISAABURIINUMINATELY (Aloe) warusuannvtuty (TEQ) Mo

nsldsuLUaesd (hue angle), AAnuLUULile (Fruit firmness) Lag

(%

n13gayideumidn (Weight loss, %) Y0inaanIolluasI N il

9 Y

(26+2) °C \Wuszezian 7 Ju

Storage time Fruit firmness
Treatment Hue angle Weight loss (%)
(Day) (N)
0 50 % Aloe + TEO 34.82° 157" -
75 % Aloe +TEO 35.00° 1.52° -
100 % Aloe +TEO 35.21° 1.55" -
Control 34.96° 1.47° -
1 50 % Aloe + TEO 31.75° 1.25° 12.28"
75 % Aloe +TEO 30.71° 1.49° 11.60°
100 % Aloe +TEO 26.34° 1.52° 12.69°
Control 28.97" 118 13.71°
2 50 % Aloe + TEO 22.56" 1.12° 17.48"
75 % Aloe +TEO 222" 111° 15.20°
100 % Aloe +TEO 19.55° 1.31° 14.48°
Control 20.78" 1.08° 21.90°
3 50 % Aloe + TEO 18.88" 1.17° 24.94ab
75 % Aloe +TEO 19.06’ 118 18.68"
100 % Aloe +TEO 18.93" 1.16° 17.48°
Control 19.11° 1.02° 26.51°
4 50 % Aloe + TEO 16.94° 1.16° 22.46"
75 % Aloe +TEO 18.45” 1.15° 21.40°
100 % Aloe +TEO 20.72° 1.18° 21.76"
Control 17.32° 1.02° 26.27°
5 50 % Aloe + TEO 14.48° 0.98° 33.16°
75 % Aloe +TEO 18.82" 107" 22.44°
100 % Aloe +TEO 19.13° 1.14° 22.98"
Control 16.98% 0.71° 33.46°
6 50 % Aloe + TEO 21.88° 1.01° 33.21%
75 % Aloe +TEO 20.69° 1.02° 28.05"
100 % Aloe +TEO 19.68% 1.12° 30.20"
Control 17.44° 0.72" 35.72°
7 50 % Aloe + TEO 17.55° 072" a267°
75 % Aloe +TEO 18.42° 1.06" 31.58°
100 % Aloe +TEO 18.45° 087" 39397
Control 16.81° 0.55° 44.85°

* Value followed by the same letter in the column on the same day were not significantly different according to

Duncan’s Multiple Range Test (P<0.05).
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A5199 3 NATDIAISHAABURIINUNNGDTELY (Aloe) kaztsuanaviuty (TO) Aaan
Usunaunsaflnmsale (TA %) USunauveswdaniazatotile (TSS %) @n
ANnudunsaang (pH) wazUSinaianfiud (Ascorbic acid, mg/100 mLFW)

YDIHAENTOLUDTTTIgungivies (26+2) °C WWuszesiian 7 Tu

Storage time Treatment TA (%) TSS (%) pH Ascorbic acid
(Day) (mg/100mL.FW)

0 50 % Aloe + TEO 078" 10.19° 3.46° 84.37°
75 % Aloe +TEO 0.64° 9.98" 3.54° 82.85"

100 % Aloe +TEO 0.63" 10.07° 352" 82.45"

Control 0.79° 10.14° 3517 83.54°

1 50 % Aloe + TEO 061" 10.97° 352" 8251
75 % Aloe +TEO 0.55" 10.63° 355 81.96"

100 % Aloe +TEO 0.47° 10.64" 357" 79.87°

Control 0.50" 10.44° 3.65 80.29°

2 50 % Aloe + TEO 051" 10.18° 353" 78.71a"
75 % Aloe +TEO 052" 10.20° 352" 80.21°

100 % Aloe +TEO 0.42° 10.10° 354" 80.25"

Control 056" 10.36° 358" 76.45°

3 50 % Aloe + TEO 0.55" 10.41° 353" 74.25"
75 % Aloe +TEO 047" 10.48’ 354" 75.62°

100 % Aloe +TEO 0.50" 10.48° 358" 76.78"

Control 0.46" 10.52° 350" 74.12°

q 50 % Aloe + TEO 0.42° 10.26° 359" 7256
75 % Aloe +TEO 038" 10.55" 355 74.89°

100 % Aloe +TEO 036" 10.79° 3.64° 7356

Control 0.44° 10.33° 3.60° 68.15"

5 50 % Aloe + TEO 0.55" 10.25° 3.54° 70.25"
75 % Aloe +TEO 0.62° 10.48’ 367 71.45"

100 % Aloe +TEO 0.44° 10.71° 3.60° 70.65"

Control 0.65 10.60° 3.66° 65.98

6 50 % Aloe + TEO 031" 10.87° 3.68" 68.12°
75 % Aloe +TEO 0.26" 11.35° 3.61° 67.85

100 % Aloe +TEO 0.24° 10.95" 359" 68.47°

Control 0.29° 11.15° 358" 6532

7 50 % Aloe + TEO 039" 11.87° 3.74° 67.12°
75 % Aloe +TEO 0.29" 12.50° 3.66° 67.58"

100 % Aloe +TEO 0.28" 12.26° 3.65 66.23°

Control 0.26" 11.86° 3.64° 62.34°

* Value followed by the same letter in the column on the same day were not significantly different according to

Duncan’s Multiple Range Test (P<0.05).
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Abstract

The purpose of this research was to study the diversity and
consumption patterns of local vegetables in Surat Thani Province, Thailand.
The research was conducted from June 2018 to April 2019 by using semi-
structured interviews, focus group discussions, and in-depth interviews
with merchants, farmers, and elderly people in Surat Thani Province. The
data specified only the local vegetables grown in Surat Thani Province and
collected the data regarding 1) name of vegetables, 2) nature of vegetables,
3) place of cultivation, 4) edible parts recording, and 5) consumption
patterns. The database was created from all of this information. There
were 63 species, 35 families of local vegetables in Surat Thani Province
found. The Fabaceae was the most common family found in Surat Thani
(12.70%). Most of the local vegetables were herbaceous plants (38.10%) and
grown on land (84.13%). The young shoots of those vegetables were the
most preferable parts to consume. The most popular consumption pattern
was as "Paknhor" (a side dish). The Paknhor is perfectly complemented
with any kind of food such as curries, rice noodles in spicy curry and spicy
salad. A database of local vegetables in Surat Thani Province was created
on a Surat Thani Rajabhat University’s server. The research results was
related to the wisdom of the people in the area. Local vegetables should

be encouraged to be consumed more widely. In addition, this knowledge
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could be applied to create a food security management system in the

community.
Keywords: Local Vegetables, Diversity, Consumption Patterns, Surat Thani
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A SOCIAL MEDIA BASED ANTENATAL HEALTH PROMOTION SYSTEM FOR
WOMEN IN THE LAO PDR
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Abstract

The Lao People’s Democratic Republic (Lao PDR) continues to face the
challenge of overcoming remarkably high maternal death. The maternal
mortality rate (MMR) in Laos was reported at 185 per 100,000 live births, which
was ranked 49" in the world and still behind Cambodia (160/100,000), Vietnam
(43/100,000), Thailand (37/100,000), and China (29/100,000) (UNICEF, 2019). In
the Lao PDR, it was found that inadequate maternal knowledge about antenatal
care and birth complications was strongly associated with poorer maternal and
infant health outcomes, especially among poor women from rural areas, low
education, and ethnic minorities. Women who have better knowledge of
antenatal care were more likely to recognize the complications associated with
their pregnancy and seek medical attention. Therefore, it was critical to
understand their health information needs. This research aimed to develop the
social media-based antenatal health promotion system (SM-AHPS) based on
women’s health information needs during pregnancy and to evaluate its
efficiency among prenatal women. The mixed research method was conducted
by dividing the study into two parts (qualitative and quantitative). The samples,
obtained through a purposive sampling technique, were forty first-time pregnant

women for health information need analysis (qualitative part) and 110 pregnant
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women for knowledge assessment and SM-AHPS users’ experience in quasi-
experiment (quantitative part). The research instruments used were: (1) semi-
structured interview on pregnant women’s health information needs, (2) a
structured questionnaire on antenatal care knowledge assessment, and (3) a
semi-structured questionnaire on users’ perceptions of using SM-AHPS. Results
showed that SM-AHPS was an effective instructional tool for enhancing women’s
antenatal care knowledge (Pre-intervention: x= 69.6, S.D.= 6.75, post-intervention
X =73.3, S.D. = 7.03) significantly at the level of .001. In addition, it was found
that Perceived usefulness (PU), Perceived ease of use (PEOU), and Attitude
toward usage (ATU) positively predicted the users’ behavioral intention (BI)
(F(3,106) = 50.494, p<.001), with R = 0.588. Furthermore, it showed a significant
effect on Users’ satisfaction (US) by Behavioral intention (BI) (F(1,108) = 174.556,
p<.001), with RZ = 0.618. In summary, social media was a potential tool for

health promotion.
Keywords: Antenatal care, social media, health promotion, TAM.

INTRODUCTION

The maternal and neonatal mortality rates in the Lao PDR were among
the highest ranks in the region. These poor maternal and infant health
outcomes were associated with low antenatal care attendance, leading to
inadequate maternal knowledge and failure to detect complications during pre-
and post-natal care. The evidence from many countries suggested that women
who had better awareness of antenatal care were more likely to recognize the
pregnancy-related complications and were more likely to seek medical attention
on time (Estudillo, 2018). In contrast, pregnant women with inadequate antenatal

care knowledge were more likely to fail to recognize important warning signs

o
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leading to poor health outcomes. Thus, developing an effective health information
delivery system was vital to enhancing women’s antenatal care knowledge.

In the Lao PDR, most maternal deaths occurred among poor women
with low education from rural areas and ethnic minorities (Estudillo, 2018). It
was found that 72% of fatalities occurred postnatally, and almost 40% of these
were due to postpartum hemorrhage (Fauveau, 1995). It was found that the
high maternal mortality was attributed to several factors such as poor health
literacy among women, especially those who live in rural areas, deficient health
infrastructure, inadequate competency and quantity of health workers, financial
barriers, demographic difficulties, and cultural practices (Scopaz et al., 2011). In
addition, it was found that women with lower educational attainment were less
frequently to access antenatal care services than those with higher education,
and they were more likely to have birth complications. Hence, the critical
interventions to overcome these challenges were better public health education
and effective mass communication (Estudillo, 2018; Scopaz et al.,, 2011). Since
social media like Facebook, YouTube, Tik Tok, etc. are widely used by the public,
they could be a powerful and affordable instrument to deliver high impacted
key health information to the targeted audiences. However, it is still limited
literature on the impact of the social media-based health information platform
from the users’ perspective.

It was found that social media and mobile health applications were
widely utilized in improving maternal health (Chan & Chen, 2019). Pregnant and
postpartum women were increasingly dependent on social media as sources of
health information for self-care and infant care (Guerra-Reyes et al., 2016; Lee &
Moon, 2016). Systematic reviews showed that the use of social media was
sufficient and suitable to support pregnancy care, including promoting a healthy
lifestyle and providing health information in high-income countries (Chen et al,,

2018; Overdijkink et al., 2018).
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The objectives of this research included: (1) To develop and implement
the social media-based antenatal health promotion system (SM-AHPS) for women
from the pregnant women’s health information needs; (2) To evaluate its
effectiveness on users’ knowledge; (3) To investigate the effect of the SM-AHPS
users’ perceived usefulness and the perceived ease of use on their behavior
intention; and (4) To evaluate the behavior intention influence on the users’
satisfaction. This study would help to reaffirm if health education and mass
communication need to be explored and integrated the social media into the
national health policy and strategy.

This conceptual framework is modified from the Technology Acceptance
Model (TAM) proposed by Fred D. Davis (Davis, 1985; Venkatesh & Davis, 2000).
The TAM has been one of the leading models of technology, which suggested
two primary factors i.e., perceived ease of use and perceived usefulness, were
positively correlated with behavioral intention to adopt new technology, and
behavioral intention was inspired by leading people to implement technology
and was affected by a personal attitude on a technology. Figure 1 showed the

conceptual framework of this study.

QUASI-EXPERIMENT

I \
I 1
! Social Media based |
I Pre-Knowledge Antenatal Health Post-Test on |
[} 1
I 1
i !

about antenatal Promotion System Antenatal
care (SM-AHPS) Knowledge

Perceived
Usefulness

Attitnde Toward Behavioral Teno? Ratiaf
f . Users’ Satisfaction
Using Intention
Perceived Fase of
Use

Figure 1 Conceptual Framework
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RESEARCH METHODOLOGY

Mixed method research was implemented in this study. The research
process was divided into two phases. The first phase was qualitative research,
whereas the needs analysis on antenatal care knowledge and planning & design
of a new social media-based Antenatal Health Promotion System (SM-AHPS).
The participants consist of forty first-time pregnant women and five obstetricians.
The first group was forty first-time pregnant women recruited from the purposive
sampling method with alteration in terms of age, education achievement, and
gestational age. The inclusion criteria included women with a first pregnancy
(G1PoAoLo), being over 18 years old, voluntary participation, and providing
informed consent. The exclusion criteria involved hesitancy in joining at any
time. The second group was five obstetricians working at the antenatal clinics at
the Lao Medical Care clinics. They were consented to be interviewed to give
their expert opinion on women’s health information needs based on the health
provider's perspective. Due to convenient access to participants, obstetric
departments at the Lao Medical Care clinics in Vientiane were designated as
research settings. Participants were enrolled over face-to-face discussions. The
person-to-person or telephone interviews were then conducted. Respondent
data were collected in face-to-face in-depth semi-structured interviews. Interviews
were started by opened questions, “what kind of health information are you
willing to receive during pregnancy? Please explain this?” Then, the participants’
opened responses steered the discussion process. The results of the interviews
were summarized into categories and sub-categories of topics. The most
common interested sub-categories were selected and developed into the
digital content, which were to be cooperated and launched into the social
media-based antenatal health promotion system (SM-AHPS).

The second phase was gquantitative research, whereas the quasi-

experimental research was used to analyze the effectiveness of SM-AHPS.
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Based on the research on the appropriate sample size for conducting regression
analysis (Green, 1991), it was recommended that the following formula be used
to calculate the sample size for an achieving a medium effect (R2 = .07; B = .20),
N=104 + k, where k is the number of independent variables and N is the sample
size. As there were three independent variables (k=3), hence, the minimum
required sample size was 107 samples. The samples were selected by using
purposive sampling from women attending antenatal care at the Lao Medical
Care clinics. The participants consisted of 110 pregnant women who have used
SM-AHPS.

Prior to access to the SM-AHPS, the participants were asked to take the
pre-test to assess their baseline knowledge of antenatal care. After completing
the SM-AHPS program, they are requested to take the post-test to measure
their newly attained knowledge. The dependent variables were the pregnant
women’s knowledge comparing pre-intervention and post-intervention scores. A
paired sample t-test was conducted to analyze if there is an improvement in
the users’ knowledge after the adoption of SM-AHPS.

In the final stage, the study attempted to identify the users’ perception,
behavioral intention, and their satisfaction with using SM-AHPS by applying the
Technology Acceptance Model (TAM). The independent variables in this part
were perceived usefulness (PU), perceived ease of use (PEOU), and attitude
toward usage (ATU). The dependent variables in this part were behavioral
intention (Bl) and users’ satisfaction (US). The self-reported survey adapted
from the TAM model was conducted to examine technological innovation
acceptance, behavior intention, and satisfaction with using SM-AHPS from users’
points of view. The 5-Point Linkert scale was used to measure the variables with
a value ranging from 1 to 5. Since the Linkert scale was an interval scale, the
range between “strongly agree” (5, maximum) and “strongly disagree” (1,

minimum) could be allocated into equally five descriptions. Consequently,
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each description was equivalent to a range of 0.8. Hence, a score ranged 1.00-
1.80, 1.81-2.60, 2.61-3.40, 3.41-4.20, and 4.21-5.00 could be described as “strongly

» o«

disagree,” “disagree,” “neutral,” “agree,” and “strongly agree,” respectively.
Table 1 presented the mean value range for each description. Multiple linear
regression and simple linear regression were applied to analyze the correlation

among variables.

Table 1 Descriptions of the Mean Values

Mean Value Range Description
1.00-1.80 Strongly Disagree (SD)
1.81-2.60 Disagree (D)
2.61-3.40 Neutral (N)
3.41-4.20 Agree (A)
4.21-5.00 Strongly Agree (SA)

The samples were selected by using purposive sampling from women
attending antenatal care at the Lao Medical Care clinics. The study was conducted
by following the Lao health ethical research guideline. Informed consents were
received prior to initiating the interview and survey. The participants were
voluntary to participate and to leave the study at any time if they chose to.
The content validity was conducted using the index of item objective
Congruence (I0C) for questionnaires and SM-AHPS by three experts in the field
of Health Care team, Gynecologist and Obstetricians, and the Education and
Technology team. The research instrument reliability was analyzed using
Cronbach’s Alpha Coefficient which the overall Cronbach’s Alpha for the study
was .948. The Statistical Package for the Social Sciences (SPSS) software was
applied to analyze the data. The descriptive statistics, frequency, paired t-test,

and simple and multiple linear regressions were implemented in this study.
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RESULTS

In the health information needs analysis, it was found that data analysis
indicated the extraction of eighty-one codes and nine sub-categories. Sub-
categories include “nutrition in pregnancy,” “complications in pregnancy,”

“common symptoms during pregnancy,” “diagnostic tests in antenatal care,”

» o« » o«

“fetal growth and development,” “safe medication in pregnancy,” “substance

» o«

use (cigarette, alcohol, and illicit drug) during pregnancy,” “supplements and
vitamins in pregnancy,” and “childbirth and preterm delivery.”

Based on the content analysis of the health information needs, the
most interested four sub-categories were (1) diagnostic tests in antennal care,
(2) common symptoms during pregnancy, (3) nutrition in pregnancy, and (4)
complications in pregnancy. Therefore, these four sub-categories were further

developed into the contents (Figures 2-3) and the pre-post assessment for the

next step.

St
Lao Health Info sos8uTs

o o
Figure 2 Developed video content launched on the social media.

Total Video Performance
64,246
9,995

30,433

8. 3-Second Video Views 78,679

0:13

Figure 3 Content performance and audience interaction
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In the quasi-experiment, most of the respondents were from the age
group of 25-29 years old (43.6%), followed by the 18-24 years group (38.2%),
30-34 years groups (13.6%), and over 35 years groups (4.5%). Most participants
(90.9%) were from Lao Lum ethnic groups, and the remainder (9.1%) were

from the other ethnic groups (Table 2-3).

Table 2 Descriptive Statistics of the Respondents’ age

x S.D. Minimum Maximum

Age 25.86 5.231 18 41

Table 3 Demographic Information of the Respondents’ ethnicity

Items Categories Frequency Percent (%)
Ethnicity Lao Lum 100 90.7%
Lao Theun 3 2.7%
Lao Sung 7 6.4%

This research was to identify whether the SM-AHPS was effective in
improving pregnant women’s knowledge. A paired samples t-test was
performed to compare the users’ knowledge before and after the
intervention of the SM-AHPS. The results showed that the post-intervention
scores were higher than the pre-intervention (Pre-intervention: x= 69.6, S.D.=
6.75, Post-intervention: x= 73.3, S.D.= 7.03), t (109) = -9.765, p<.001 (two-
tailed) as shown in Table 4 and Figure 4. The mean differences in pre-post
test scores were equal to -3.73, with a 95% confidence interval ranging from -
4.48 to -2.97 (Table 5). Thus, SM-AHPS was effective as the instructional tool

to improve the women’s antenatal care knowledge achievement.

o

Uil 10 atuiil )256 (5ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083



. NInTInemansuazmalulad wninerdeviganssii
11
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

Table 4 Mean and standard deviation of pre/post-intervention knowledge

achievement

Variable n x SD d SD  95% t df p-
d Cl value
Pre-intervention 110 69.6 6.75 1247  68.29- 108.155 109 <.001
70.84
0.541
Post-intervention 110 733 7.03 1299  7197- 109.352 109 <.001
74.62
82 -
*
80 4
78 4
&
B 76 4
é 74 4
g 72 4 !
N
T 70 A
T 68 A -
C
<
66 -
64 -
62
Pre-intervention Post-intervention

Figure 4 Effect of SM-AHPS on users’ antenatal care knowledge

Table 5 Paired t-test for Mean Difference of Pre-Post intervention of

knowledge achievements

Mean Difference S.D. Sig N

Pre-Post intervention -3.73 4.003 .000 110

The respondents’ perceived usefulness, perceived ease of use, attitude
toward usage, their behavioral intention, and users’ satisfaction with SM-AHPS
were assessed by the questionnaire adapted from the Technology Acceptance

Model (TAM). The 5-Point Linkert scale was used to measure the variables with
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a value ranging from 1 to 5. The variables were grouped into the users’
perceived usefulness (PU), the perceived ease of usage (PEOU), the attitude
toward usage (ATU), the behavioral intention, and the users’ satisfaction. The
respondents generally have positive feedback, and these variables are

summarized in Figures 5-9.

5 u
a5 'I'
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©
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=
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05 =«
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Using it improves ~ Using it helps me  Using it improves ~ Using it enhanced Using it is beneficial. Overall mean of
my pregnancy acquire the my knowledge my ability in self- Perceived
experiences. information | want  about self-caring caring during Usefulness (PU)
to acquire. during pregnancy. pregnancy.

Figure 5 Users’ Perceived Usefulness (PU)
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Using it is easy for me. Learning to use itis  Interaction with itis It is easy to interact Overall mean of PEOU
easy. clear and with it
understandable.

Figure 6 Users’ Perceived Ease of Usage
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Overall mean of ATU P———
| am positive towards using social media. E—
| agree with the idea of using social for my leaming E—.
Using social media is very pleasant. E—|

I think it would be incredibly good to use social media to distribute antenatal care

health information I } 1
Using SM-AHPS to disseminate antenatal care health information is a wise idea | ————

0 1 2 3 4

Users' feedback (Likert Scale)

Figure 7 Users’ Attitude Toward Usage

Overall mean of Behavioral Intention (BI) E
If there are learning needs, | would choose it to engage in my learing E
Assuming | have access to it, | intend to use it E
I intend to use it as much as possible in my learning E
I will use it on a regular basis in the future E

0 1 2 3 4

Users' feedback (Likert scale)

Figure 8 Users’ behavioral intention

Overall mean of Users” Satisfaction |
| am satisfied with the SM-AHPS environment that met my learning needs and

expectation _

As a result of my experience with SM-AHPS, | would like to acquire more knowledge in

the future,

The SM-AHPS has fulfilled my needs. d

The SM-AHPS s a useful learing experien d

I am satisfied with SM-AHPS. d

Users' feedback (Likert scale)

Figure 9 Users’ satisfaction level

o

10 atuiil )256 (5ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083

2
=b.



NInTIermansuazmalulad wninerdesvigenssii

117
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

The results showed that samples had a good level of acceptance from
Attitude Toward Usage (ATU) (x=4.16, S.D.=.516), Perceived Usefulness (PU) (x
=4.14, S.D.=.494), Perceived Ease of Use (PEOU) (x=4.03, S.D.=.495), and the
level of Behavioral Intention (Bl) (x=3.94, S.D.=.633). Overall, the level of users’
satisfaction (US) was shown to be good toward using SM-AHPS (x =4.09, S.D
=.514), as shown in Table 6.

Table 6 Mean, standard deviation, and level of technology acceptance from

users on SM-AHPS in each part (n=110)

Users’ feedback on SM-AHPS

Key Variables —
X S.D. Level
Perceived Usefulness (PU) 4.14 494 Agree
Perceived Ease of Use (PEOU) 4.03 495 Agree
Attitude Toward Usage (ATU) 4.16 516 Agree
Behavioral Intention (BI) 3.94 633 Agree
Users’ satisfaction (US) 4.09 514 Agree

The study was conducted to determine if various forms of perception
toward SM-AHPS usage affected an individual’s likelihood of behavioral intention
to respond with the acceptance of SM-AHPS. Multiple regression analysis was
used. Results showed a significant effect on Behavioral intention (BI) (F(3,106) =
50.494, p<.001), with R = 0.588, suggesting that 58.8% of the variation was
predicted by the listed factors (Tables 7-9). The predicted Bl score was equal to
0.377 + 0.112 (PU) + 0.119 (PEOU) + 0.102 (ATU), per one unit increase in each
factor (Figure 10). This suggested that users who had positively perceived the
usefulness of technology and perceived ease of use and had a positive attitude
toward usage were more likely to have a positive behavioral intention to adopt

the technology.
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Table 7 Model Summary of Behavioral intention multiple regression analysis

Model R R Square Adjusted  Std. Error Change Statistics
R Square of the R Square F dft  df2 Sig. F
Estimate  Change Change Change
1 767° .588 577 41216 .588 50.494 3 106 .000

a. Predictors: (Constant), ATU, PU, PEOU

b. Dependent Variable: Bl

Table 8 ANOVA of Behavioral intention multiple regression analysis

Model Sum of Squares df Mean Square F Sig.
Regression 25.734 3 8.578 50.494 000°
1 Residual 18.007 106 .170
Total 43.741 109

a. Dependent Variable: Bl

b. Predictors: (Constant), ATU, PU, PEOU

Table 9 Coefficients of Behavioral intention multiple regression analysis

Model Unstandardized Standardized t Sig. Correlations
Coefficients Coefficients
B Std. Error Beta Zero- Partial Part
order
(Constant)  -.582 377 -1.544 126
PU 229 112 179 2.055 .042 597 196 128
! PEOU .295 119 231 2485 015  .647 235 155
ATU 572 102 466 5614 .000 .713 479 350

a. Dependent Variable: Bl
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Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Bl

Expected Cum Prob

00 02 04 08 08 1.0

Observed Cum Prob

Figure 10 Behavioral intention (BI) Multiple regression analysis

The study was conducted to determine if behavioral intention toward
using SM-AHPS affects individual users’ satisfaction. A simple linear regression
analysis was used. Results showed a significant effect on Users’ satisfaction (US)
(F(1,108) = 174.556, p<.001), with R = 0.618, suggesting that 61.8% of the
variation was predicted by the listed factor. The predicted US score equals
0.193 + 0.048 (BI), per one unit increase in each factor. The result showed that
Behavioral intention (BI) (B = .786, t=13.212, p<.001) positively predicted Users’
satisfaction (US). This suggested that users with a positive behavioral intention

to adopt technology were more likely to have positive satisfaction.

DISCUSSION

It was found that the health information needs among the first-time
pregnant women in this study were (1) diagnostic tests in antennal care, (2)
common symptoms during pregnancy, (3) nutrition in pregnancy, and (4)
complications in pregnancy. Hence, the digital content was developed from
these topics and launched on the social media platform.

It was found that the mean scores improvement of the knowledge of
women using SM-AHPS were statistically significant (p<.001). This indicated that

pregnant women who used SM-AHPS had better knowledge achievement. This
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finding was consistent with the results from previous studies that showed health
promotion interventions using social media increased clients’ understanding
of their conditions (Akber et al.,, 2019; Bannor et al,, 2017; Bugshan et al., 2014;
Free et al,, 2013; Honein-Abouhaidar et al,, 2020; Yang et al, 2020). It was
believed that the health education contents in the SM-AHPS were relevant to
the pregnant women’s interested topics and easily accessible through the
widespread use of social media and internet technology without any additional
cost. In addition, it was found that behavioral intention (BI) was positively
associated with perceived usefulness (PU), perceived ease of use (PEOU), and
attitude toward usage (ATU) on SM-AHPS (p<.001), which was supported by
previous studies (Abd-Alrazaq et al., 2019; Chiu & Cho, 2020; Razmak & Bélanger,
2018; Wilkinson & Cole, 2018). So, women who perceived SM-AHPS as valuable
and easy to use were more likely to use the instructional tool because it helped
to remove physical barriers that usually obstruct access to healthcare support
and resources. Moreover, it was found that user satisfaction (US) was positively
associated with behavioral intention (Bl) to use SM-AHPS (p<.001), consistent
with the study conducted by (Lee et al,, 2021). Thus, it was confirmed that user
satisfaction was strongly related to users’ behavioral intentions.

These findings have confirmed that social media allowed health
professionals to create and share health information with their patients, and it
was an effective tool to promote public health communication with broader
reach, greater efficiency, and lower costs. It was found that the use of social
media in health promotion has shown some success for effective health behavior
change. Furthermore, this could potentially reduce the use of traditional
communication channels such as television, radio, and printed media for health
promotion. However, a number of issues associated with social media use like
misinformation and user privacy protection, would be required to be addressed.

Although social media-based health promotion would be welcome for those
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who already use social media, the key challenge is among those with limited
ability to use modern technology, such as the elderly and disabled people.
Future research may be conducted on the impact of the long-term use of
social media-based health promotion and to address the problems mentioned
above. It is important to bring different experts from a health professional,
education, mass communication, and even marketing to develop a social media-
based health promotion platform that is responsive for general audiences and
engages with specific population subgroups.

In summary, SM-AHPS played essential role in enhancing pregnant
women’s knowledge of antenatal care. In addition, it was indicated that users
positively found that SM-AHPS as a helpful tool and easy to use. Hence, they
have positive attitude toward the usage of SM-AHPS. So, they had a positive
behavioral intention on SM-AHPS. Furthermore, it was found that users’
perceived usefulness, perceived ease of use, and attitude toward usage were
positive predictors of behavioral intention. Moreover, it was found that users
were generally satisfied with SM-AHPS. Furthermore, it was indicated that user
satisfaction was positively associated with behavioral intention. This research
was the first to conduct media social media application in health promotion in
Laos. This study provided insight into the Lao women’s health information
around antenatal care and birth. It also attempted to develop and launch a

social media-based health promotion platform in the Lao language.

ACKNOWLEDGEMENT

The authors would like to express our gratitude to Asst. Prof. Dr.
Thanawan Phongsatha, Asst. Prof. Dr. Laura M. Brahmakasikara and Dr. Athipat
Cleesuntom, Graduate School of Business and Advanced Technology Management,

Assumption University, for their support made this research possible.

o

Uil 10 atuiil )256 (5ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083



NInTInemansuazmalulad wninerdeviganssii

122
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

REFERENCES

Abd-Alrazag, A., Bewick, B. M., Farragher, T., & Gardner, P. (2019). Factors
affecting patients’ use of electronic personal health records in England:
Cross-sectional study. Journal of Medical Internet Research, 21(7).
DOI:10.2196/12373.

Akber, S., Mahmood, H., Fatima, R., Wali, A., Alam, A., Sheraz, S. Y., Yagoob, A,
Najmi, H., Abbasi, S., Mahmood, H., Dibley, M. J., & Hazir, T. (2019).
Effectiveness of a mobile health intervention on infant and young child
feeding among children < 24 months of age in rural Islamabad over six
months duration. F1000Research, 8, 1-23.

Bannor, R., Asare, A. K., & Bawole, J. N. (2017). Effectiveness of social media for
communicating health messages in Ghana. Health Education, 117(4),
342-371.

Bugshan, H., Hajli, N., Lin, X., Featherman, M., & Cohen, I. (2014). Social media for
developing health services. Qualitative Market Research, 17(3), 283-296.

Chan, K. L., & Chen, M. (2019). Effects of Social Media and Mobile Health Apps
on Pregnancy Care: Meta-Analysis. JMIR mHealth and uHealth, 7(1),
e11836. Doi.org/10.2196/11836.

Chen, H., Chai, Y., Dong, L., Niu, W., & Zhang, P. (2018). Effectiveness and
Appropriateness of mHealth Interventions for Maternal and Child
Health: Systematic Review. JMIR Mhealth Uhealth, 6(1), E7. Doi:
10.2196/mhealth.8998.

Chiu, W., & Cho, H. (2020). The role of technology readiness in individuals’
intention to use health and fitness applications: a comparison between
users and non-users. Asia Pacific Journal of Marketing and Logistics.

33(3), 807-825.

o

10 atiuiil )256 (5ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083

2
=



NInTIermansuazmalulad wninerdesvigenssii
123
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

Davis, F. D. (1985). A Technology Acceptance Model for Empirically Testing
New End-User Information Systems: Theory and Results. Massachusetts
Institute of Technology. http://hdl.handle.net/1721.1/15192

Estudillo, J. P. (2018). Maternal Mortality in Lao PDR | East-West Center |
www.eastwestcenter.org.East-WestCenter. Retrieved March 29, 2021, from
https://www.eastwestcenter.org/events/maternal-mortality-in-lao-pdr.

Fauveau, V. A. (1995). The Lao People’s Democratic Republic: maternal
mortality and female mortality: determining causes of deaths. World
Health Statistics Quarterly.

Free, C., Phillips, G., Galli, L., Watson, L., Felix, L., Edwards, P., Patel, V., &
Haines, A. (2013). The Effectiveness of Mobile-Health Technology-Based
Health Behaviour Change or Disease Management Interventions for
Health Care Consumers: A Systematic Review. PLoS Medicine, 10(1),
e1001362. Doi: 10.1371/journal.pmed.1001362.

Green S B. (1991). How Many Subjects Does It Take To Do A Regression
Analysis. Multivariate Behavioral Research, 26(3), 499-510.

Guerra-Reyes, L., Christie, V. M., Prabhakar, A, Harris, A. L., & Siek, K. A. (2016).
Postpartum Health Information Seeking Using Mobile Phones: Experiences
of Low-Income Mothers. Maternal and Child Health Journal, 20, 13-21.

Honein-Abouhaidar, G. N., Antoun, J., Badr, K., Hlais, S., & Nazaretian, H. (2020).
Users’ acceptance of electronic patient portals in Lebanon. BMC Medical
Informatics and Decision Making, 20(1), 1-12.

Lee, Y., & Moon, M. (2016). Utilization and content evaluation of mobile
applications for pregnancy, birth, and child care. Healthcare Informatics
Research, 22(2), 73-80.

Lee, W. I, Fu, H. P., Mendoza, N., & Liu, T. Y. (2021). Determinants impacting user
behavior towards emergency use intentions of m-health services in Taiwan.

Healthcare (Switzerland), 9(5), 535. Doi.org/10.3390/healthcare9050535.

o

Uil 10 atuiil )256 (5ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083



. NInTInemansuazmalulad wninerdeviganssii
12
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

Overdijkink, S. B., Velu, A. V., Rosman, A. N, van Beukering, M. D. M., Kok, M., &
Steegers-Theunissen, R. P. M. (2018). The Usability and Effectiveness of
Mobile Health Technology-Based Lifestyle and Medical Intervention
Apps Supporting Health Care During Pregnancy: Systematic Review. JMIR
Mhealth Uhealth, 6(4), e109. Doi: 10.2196/mhealth.8834.

Razmak, J., & Bélanger, C. (2018). Using the technology acceptance model to
predict patient attitude toward personal health records in regional
communities. Information Technology and People, 31(2), 306-326.

Scopaz, A., Eckermann, L., & Clarke, M. (2011). Maternal health in Lao PDR:
Repositioning the goal posts. Journal of the Asia Pacific Economy,
16(4), 597-611.

Wilkinson, J., & Cole, G. (2018). Preeclampsia knowledge among women in
Utah. Hypertension in Pregnancy, 37(1), 18-24.

UNICEF. (2019). Maternal mortality rates and statistics - UNICEF DATA. Retrieved
May 10, 2021, from https://data.unicef.org/topic/maternal-health/
maternal-mortality/

Venkatesh, V., & Davis, F. D. (2000). Theoretical extension of the Technology
Acceptance Model: Four longitudinal field studies. Management Science,
46(2), 186-204.

Yang, B., Ye, S., & Bandarchi, M. (2020). A new model for investigating the factors
influencing the innovation in medical services: The mediating role of
attitude toward knowledge sharing. VINE Journal of Information and

Knowledge Management Systems. DOI:10.1108/vjikms-07-2019-0114.

o

10 atiuiil )256 (5ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083

2
=



NInTIermansuazmalulad wninerdesvigenssii

125
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

ANSES19LUVINABINIANAAIENT IUN1TOUWAITNURBNAELATE DU
WUUAINTINTEUBNAYU
MATHEMATICAL MODELING FOR PADDY DRYING BY ROTARY DRIER

) ¢,* a o ' 1 ERIANA a o sl 2

IS INUNY -, I9YY LLB\I“LJQ‘/Li , WABWUT WINWNNA Was L1NY3 WNQ'USJ’]
1,* . . 1 . 1

Sarawut Rattanawong ', Wirachai Phaenurai , Phongphan Promphiphak

and Keyoon Duanguppama2

1 a a { a ¢ a o Y
AAIYTIAINTIULATOING ANIZIFINTINAENT UNTINENFENIARY Tusanidsunile
2 a a - a a 9 a
MAYIAINTIULATING ANTIAINTIUANERS M%?’JVWEJ’]@EJﬂ’]WﬂUﬁ:
Department of Mechanical Engineering, Faculty of Engineering, North Eastern University

? Department of Mechanical Engineering, Faculty of Engineering, Kalasin University

UNANED

Usemdlnendadrudielduslnaduomsndnuazidudundisoniidi Agy

Handnd1anfdesuannIsquarzsyivlanaziusnwImdinisiiuife e

1%
@

an = a S o ao % ' 1) 2 o v a

Tmsiwnzay nuideiddahitnmseuuiandigluduneunisiiuinwmdialien
waanIsiuies nsindndeniuguinenuzd 105 NRuTUSUAY 30-35%
wpuwismeaniauludmsinssuonuyunsluszesiian 90 Wil Wefnyinaves

AUNNLDULYY 3 S¥AU Ao 80, 100 kay 120 BIAIGALEE NAINARDAINUTIUVDS

9 Y

1%

910380 FWUSIURSUNANITNABDINUNITIATIZIPILLUUINABINIAMAAIENS

a 1%

YDIAUNTOULAILUULBNNIAR NANITITINUI qmmmauLquqaﬁqwaIﬁﬂawu%uLLaz
snsndrunnutuananduduluuuilsiduendiniuwdon deuuusiasinia
AdlAAIERSTOIANITEULTITIMINZaNRe Page s1zimaruten1siUasuulas
anuduvesiideniian R ge aglutag 0.9949-0.9977 wagen RMSE ¢ agluta
0.0110-0.0139 ddlndiAssiunaiildarnnismaassnniign dmiuaduuszansnig

WNIANAUUTEANTHANUTY QUNNTOUWATTILRNTUILYIBLIINTTENYDIUNNHY

* JUssAUNU: A195 S

Baa: sarawut.rat@neu.ac.th

o o

Uil 10 atudi 1 (2565) ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083


mailto:sarawut_rat@neu.ac.th

¢ NInTInemansuazmalulad wninerdeviganssii
12
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

[ ¥ A ! Y o1 U a 42‘ ! dy a a dy = ] b4
wandUdendsnaliaduuse@nsn1sunsaauulsyans NagITU Favileinng

a ! [

auwsgamgigednalyisvezanauwidosas uenanilaideddaunsatill

Y

Uszgndldlun1sussanamnadnsnlannnssuiun e UL AUREANaN 1IN SN YRS

o Y

Mo sgaumgiinseuwiasladndie wu win ale uasiivnsenads (usu

Y

Addgy:  NMseuNTs, UnLURen, duUsEAnsnisunsaNdy, dmsainsyusnvu

Abstract

Thailand has produced rice for consumption as the main food and an
important export product. Highly qualified rice production was obtained from
caring as growing and prolongation after rice harvest with the appropriate
procedure. This research aimed to present drying techniques to help in paddy
prolongation after harvest. The procedure began by drying rice cultivars KDML105
with hot air in a rotary dryer within 90 min to study 3-level results of drying
temperature at 80°C, 100°C and 120°C affecting the moisture of paddy. The
results of the experiment were compared with analysis by mathematical model
of empirical drying equation. The research results were found that high drying
temperature reduced moisture and moisture ratio as an exponential function
curve. The appropriate mathematical model of the drying equation was Page's
drying equation because the paddy moisture change prediction was high at
0.9949-0.9977 and the low RMSE value was at 0.0110-0.0139 which was most
similar to the results of the experiment. The effective moisture diffusivities were
found that increasing the drying temperature would accelerate the evaporation
of water at the surface of paddy resulting in higher effective moisture diffusivities.
Furthermore, this research can be applied to estimate the results obtained for
the drying process for agricultural products that require a high drying temperature,

such as chili, longan and legumes, etc.

Keywords: drying, paddy, effective moisture diffusivities, rotary dryer
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4. MIVATIZNG
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4.3 FUUSTAVDENTUNIAMNTUUSEENSHE (Effective moisture diffusivity
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4.4 LUUTIADIVATINAIERSUDIAUNITDUARUULBNTZAS
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Model name Model equation Equation no.
Newton MR=exp(-kt) (8)
Page MR=exp(-kt") 9)
Henderson and Pabis MR=a exp(-kt) (10)
Logarithmic MR=a exp(-kb)+c (11)
Two term MR=a exp(-k;t)+b exp(-k,t) (12)
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AdinFansyasEunISaURTLUULBNREAa Tnadonaunisfidenldmiseuiuouis
5 @un15 113As1zRRaeISn1sanasswuUlliBady FeezldainafivazAinany
AAIALARIUTDIMUUT IS FHanNSIeT 2 LLazmiLﬁaﬂaumﬁﬁmmsﬁuﬁqmﬁm%mi
¥uemsiasuulasdnsdiuanudy ssfiansannedulseavisvesnisinaule

2, Aa = = ' N 4' o w D
(R) filAngadian uazsInVdovesARinuAaInAdeuiasaes (RMSE) deshian

A15199 2 LARSANASTILALAIAINUARIALARDUYDILUUTIADINIIANAAIENSUD

AUNITOULAILUULDUNSAD

Model name Temperature Model Constants R’ RMSE
Newton 80°C k = 0.0092 0.9840 0.0245
100°C k =0.0135 0.9965 0.0136
120°C k =0.0168 0.9974 0.0124
Page 80°C k =0.0041, n = 1.1960 0.9949 0.0139
100°C k =0.0105, n = 1.0634 0.9977 0.0110
120°C k =0.0176 , n = 0.9882 0.9975 0.0122
Henderson 80°C k = 0.0097 , a = 1.0295 0.9889 0.0204
and Pabis 100°C k =0.0137 , a = 1.0082 0.9967 0.0132
120°C k =0.0167, a = 0.9946 0.9975 0.0122
Logarithmic 80°C k =0.0049 ,a = 16918, c = -0.6786 0.9927 0.0165
100°C k =0.0104 ,a = 1.1837, c = -0.1882 0.9980 0.0093
120°C k =0.0164 , a = 1.0038 , c = -0.0105 0.9975 0.0122
Two term 80°C k; = 0.0033 , a = 7.2925 0.9928 0.0165
k, = 0.0025 , b = -6.2792
100°C k, = 0.0081 , a = 2.6619 0.9976 0.0115
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HauzLTamALLaINTaeligniwmitamuEiun1InTIany tagldianuianain
(5) wyunaauIsniuNaNzlaInAVUAuLzamATlagnAInaiuaauaiuUNS
asrany laglifiaufianain a1nkan1snaaeaaiuasaasliiiuiwsunaiung

uzlamAwuusnludAnieisn1susvananmivaun dwinnulaegigndead

Useansnn
AEIARY:  wuuna SCARA, wyunasnludf, myuszanananin, nMsiiunauzidowma

Abstract

The objective of this research were to design and invent an autonomous
tomato harvesting robot arm by image processing, and to determine the
efficiency of the robot arm invented. The research was divided into 5 steps:
designing and inventing of the robot arm, developing an image processing
software and calculating the position of the tomato, an experiment the robot
arm movement, an experiment tomato harvesting on a simulated screen, and
an experiment tomato harvesting on the real tomato plant.

The results of research found that (1) the robot arm is SCARA with 4
degrees of freedom (PPRR), consisting of links, joints, gripper, cameras and infrared
sensor. Using the stepping motors to move the robot arm in vertical, horizontal
and angular displacement. (2) The developed image processing software consists
of 9 control sections, all sections working correctly and the position of the
tomato can be transmitted to the microcontroller without error. (3) The robot
arm can move along the y axis in the correct direction, the largest +y axis
percentage error was y = 5.00 %, 0, = 3.73 %, 0, = 2.15 %, and the largest -y
axis percentage error was y = 0.00 %, 0, = 3.73 %, 0,= 1.65 %. (4) The robot
arm can accurately harvest all the tomatoes on the simulated screen in order
of detection without error. (5) The robot arm was able to accurately harvest

all the tomatoes on the real tomato plant in the order of detection without
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error. All the experimental results showed that an autonomous tomato

harvesting robot arm by image processing can works accurately and efficiently.

Keywords: SCARA Robot Arm, Autonomous Robots, Image Processing, Tomato

Harvesting.
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5. NAABINSINUNANLTBMAUUAUNLTBINARS S
WumsmuszanSamnisyiranuveswaunaiiunaugilomaluudnlud®
Aeonisusznanann lnensiikanslemadnassdiiuiu 7 walufndasumis
#1499 vuiunzidemaTie Insfinnaugidemeanuudy 2 UL ntuinnsmaaes
wazduiinnanisiivnauzifowma nieufnuiledeiifnadensiiunanzidome wu
As 1w warluveaduuzide Wievnluuduusitnmsussinananinwlyiiusednsanlu

NNIATITURALLL VDN ANINTY

NaN153eLazaNUTIuNE
1. NAN1ANLUULAZES19LIUNA

HanIsEenLUULIUNamelusunsuledaisaLandiagun 2 waunaduwuy

17

SCARA Robot Arm il 4 83fndasy (PPRR) vu1A (1919 x 8717 x g9) Wi 0.15m x

a a

0.85m x 0.70m Yieuway (Link) 2 vieuadredeeaiiioulusing wauvioud 1 812

Y

0.35m wyuvieud 2 813 0.27m Tesa (Joint) uaziladu (Gripper) as13nigiandu
lewanafin (Filament) gruusunafiassadivlaewmeiduveaansliuuunaniounly

a 2 X Iz v a ~
LU (LAY Z) WaLAMUTINBLMBSTUAIENIULALIUNALARD U IULUISIU (WAU X)

a o '

wauviauil 1 Fadugiw) wazwvuvieuin 2 IWadulwamesduilewasaraniul

WwRsuNLUULY TnsuvuuiaziaulAfaunlaszozniadayulaifiu +90 oam

Muvunafnfindes 2 67 lnendesdan 1 (ndeslng) AnAegnaIgIUTDILIUNG

N&eian 2 (ndedlng) AnAsegiuyuvioull 2 uasiwuiwesdunsafndagnilodu

v I 9 =
LLSU‘Lma‘Vlai’NLﬂiﬁlLLﬁGNGNE‘U‘V] 3
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P I3 4 Ay < Ay v %
glh/l 3 LLGU‘L!ﬂaLﬂ‘UNallgLGUE]L‘V]?W]ﬁiqﬂLﬂiﬂﬁqﬂmiﬂ@@ﬂLL‘U‘UTl

2. NANSNAILTTUIHATUUTEUIANANTWHAZATUIUA AU VD INANSLTDINA
nan1siaulUsLnsuUszianan waslusinsululasgenviiviaiudn

(Microsoft Visual Basic Express Edition) LLamﬁ'ﬂg‘U‘ﬁ 4 TUsunsuuszurananiIn
Usgnaumigdiumiunun1svinag 9 diude (1) daumvuaninidinesdimniunis
Uszaanann (2) diun13niuaungaes (3) ﬁaummmm%uﬁmauwnmaLLazﬁa ol
LUU Manual (8) dausvuanesaieudaiululasaeulnsaiass (COM Port)
wagdnsINTdetoya (Baud Rate) (5) HiAYBUINAUUNTIAILAAIFILNUIYDING
uzidownel (6) drurMunANEITBITIUNG () uarsrazndewinf 1 Gwanesiodu
(7) TvuamsvhureIunawarns§ay (8) druuansduiunangdomefiniadu
IFuazsrezvhsnnureiduris Swauzilomenaiinidnsiiv way (9) diuuans
fundsnauzidemnafinsraduld (Object Position (Pixel)) frwndsnauzidainad
Auanildl (Object Position (m)) wazyuesAmvaaLvunavioud 1 (0,) wazvioud 2
(6,) Tnennduiauldegsgniasmnadslaglaifiensfionain FBnansaduuazm
Gi"lLmu'wamamL%aLwﬂé’w%%miﬂszmawamwLLamﬁ’agU‘ﬁ' 6 FILNUIVDING
uzideowna (y, 2) Alduazszogsinsdildainmuisesdurise () azgnddludslalas

aoulnsamesieduinfoununaiunanzilomeiolUnULEUAINTIURIgUR 5
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% The of Tomato

Robot Arm by Image Processing o X

=1

ENEEEE

JUN 4 wihvelusunsuyssaiananninaungy

Camera 2 IR Sensor

hJ h J

47

Camera 1 » Microson Visual e 3l arduino MEGA 2550 > Motor Driver
FY
v 4
Emgu CV Servo Motor Stepping Motar

JUR 5 unudsnsvhanuvesvunaiunauziemewuudmludf

AIEITNNSUTEUIARANN

o
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. PyrDown. Byrlp

._SmoothGaussian ()

.Conwe

Convert to Grayscale

HoughCircles ()

Get Cbject Pixel from
circles.Center()

Rrray of Circles{) >

h 4 h 4

Send circles.Center()

Cyinvoke:cutirclcls toc Microcontroller

UM 6 NMINTRIUMUMUITRINANLIWBIMAMEITNITUTZINAHANN

3. HaN1IMARBINTTIARBUTIvBUTLNS
dlelusunsuuszanananindsfuniaesausiome (x, y, 2) 4184
lulpsaeulnsaaes Arduino MEGA 2560 wunesneynsy lulasneulvsaiaasazin
suidludummsuauadiifionuaunsmuesadiutaemesunu x wnu y
wazun z Tufunistleundussssvinsseninadeduiunauzilemainsatnldann

UL TBUNILIA TneTukuken1siauiun 7

o
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1 Gnd

5vDC
Computer Step Mortor
Step Down Converter

COM PORT 22
3

Dir+ Ak BiB-

Pul
TB6G0O Driver  [12VDC

‘ 2

ENA- Dir- Pul-

I T T Gnd 12VDC| | Gnd

Arduino Mega 2560 24

Step Morts
25 e Morter Power Supply _—l—

»
EE

hzvoe
AD 31 Ba- Diro Pu-
Gnd o0
LT T = 220VAC
IR Sensor Servo
y
[ svDC | Step Mortor
Step Mortor
Gnd 2
26 LT _TT U A B
e AA BB 29| pul+ i

P
27| “Thesonpmer  f12vDC 12vDC|
A D pul-

A D pul-
—T T Gnd end | [ ]

UM 7 wiulsnsvhawresdhilasaeulnsanefka19sAIuALNISIRERUIvEMILNE

\fleannnuvunanuy SCARA fumislunuiunu x uag y azgnuvastiny
umsuauwuuviauﬁ 1(0,) LLangmsuQQLLﬁuumauﬁ 2 (0,) Faaunisil (2) uag (1)
AUAIRU NIMAaBInIsIAABLTivatuvunadaseendy 2 @ Ao nsvaaeenis
LAADUTIALULINAL +y (X, +y, 2) WAZNITARDUANIULLILAY -y (x, -y, 2) Hiem
Wosidudanufianaislunisindeuilaensitieuiisussninendildannisiui
wazAfiTale Tnadvuald x = 04 m, z = 0 m wazasuan y 911 0 - 0.35 m

NANIINAABILEAIAINITINN 1 ey 2

A15197 1 NaNAaRINISIARBUNALLLILAY +y (0.4, +y, 0)

A19INN1SATUI A197NN159A wWafidudanuiianaia

y 0, 0, y 0, 0, 0 0
(uns) (2971) (a911) (uns) (9971) (2911) ! 2
0.00 41.55 -100.80 0.00 40 -100 0.00 3.73 0.79
0.05 48.34 -100.20 0.05 48 -100 0.00 0.70 0.19
0.10 54.54 -97.72 0.10 54 -98 0.00 0.99 0.28
0.15 59.90 -93.91 0.15 60 -94 0.00 0.16 0.09
0.20 63.67 -88.61 0.21 63 -87 5.00 1.05 1.81
0.25 66.44 -81.76 0.26 68 -80 4.00 2.34 2.15
0.30 68.01 -73.21 0.31 70 -73 3.33 2.92 0.28
0.35 68.01 -62.56 0.36 70 -62 2.85 2.92 0.89

o o
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AM5197 2 HANAABINTSIAADUTINLLILAY -y (0.4, -y, 0)

?\I’]’«J’]ﬂﬂ’]iﬁ’]u’lm ﬂ"]i]’]ﬂﬂ’]i’ellﬂ Lﬂﬂ%L%uﬁﬂ’)’]&lﬁﬂWﬁ’]ﬂ

y 0, 0, y 0, 0, 0 0
(tuns) (29f1) (29f1) (Luns) (29f1) (29f1) ! 2
0.00 -41.55 100.80 0.00 -40 100 0.00 373 0.79
-0.05 -48.39 100.02 -0.05 -49 100 0.00 1.26 0.19
-0.10 -54.50 97.72 -0.10 -55 98 0.00 0.91 0.28
-0.15 -59.65 93.91 -0.15 -59 94 0.00 1.08 0.09
-0.20 -63.69 88.61 -0.20 -64 88 0.00 0.48 0.68
-0.25 -66.51 81.76 -0.25 -66 83 0.00 0.76 1.51
-0.30 -68.00 73.21 -0.30 -68 72 0.00 0.00 1.65
-0.35 -67.93 62.56 -0.35 -68 63 0.00 0.10 0.70

PINHANITNAGBINTITLATDUNVBILTIUNG WU WVUNAFIUITOLAROUNAL
WWILNY Y (x, 2y, 2) TufiAniafignsies TUesidudnulanaInnIuRLILAY +y
wnfign Aa y = 5.00 %, 0,= 3.73 %, 0,= 2.15 % uazslosiGudauRanNaIn

AIULUILAY -y mnﬁqm ARy = 0.00 %, 0,= 3.73 %, 0,= 1.65 %

4. HANISNAABINUNANLLYBNATIABIVURAININADY
NAN1SNARBLAUNAULLTDWMAUURINTNADIVUIA (119 X 8717) 0.6 m X
1.0 m lngnsAnnauzamALUUEN 3 JULUU (xy, +2) WUUay 7 Ka 693U 8, 9,
waz 10 lagnw (n) awaeyuning (@) deduiiunauzi@owa (A) nManndsadai
) a A o v &
1 4ay (4) NISASIVTUKNANLLYDLNA BN INUALY x = 0.52 m LIUNAVLLAUKA
LADNANLAIHUNITATIINUINNATUTLUIARANIN (FLAUIHANLLTBINA) HANIT

NAABLAUNALLLTBNATIADIVURINTIADILANIFINNTIN 3, 4, hag 5

o
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AN51971 3 NANITNABDIAUNALLITDWAUURINTIADIMUUN 1

AUl (Wniwa) fuvie (luns) yuuwuna (a961) HANMSAY

A wuueU WUIRQ y z 0, 0, uzWawne
1 191 163 0.00 0.00 28.69 -66.62 v
2 267 109 -0.16 0.09 -41.74 58.26 4
3 169 106 0.05 0.10 33.42 -65.86 4
4 71 119 0.25 0.08 44.39 -42.86 4
5 121 203 0.15 -0.07 -33.42 65.86 v
6 215 199 -0.05 -0.06 41.27 -59.16 v
7 313 194 -0.25 -0.05 -44.39 42.86 4
Wesidudanuiinnain 0 %

o
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ﬂ'ﬁ'l\ﬁ:/‘i q NaﬂTﬁ‘V]ﬂa@ﬂLﬁUNaﬂJ%L%@LWﬁUUQWﬂﬁWaS\?LLUUﬁ 2

AUl (Wniwa) Aunue (lwas) yuuwuna (a961) HANMSAY

re wUIUBU WU y z 0, 0, uzowe
1 123 117 0.14 0.08 41.02 -59.59 v
2 311 115 -0.25 0.08 -44.41 43.78 v
3 189 161 0.01 0.00 29.15 -66.61 v
a 266 195 -0.15 -0.07 -41.63 58.49 v
5 71 203 0.25 -0.08 44.39 -42.86 v
6 69 123 0.26 0.07 44.36 -41.90 v
7 310 197 -0.25 -0.07 -44.41 44.23 v
wWesidudmuiiawain 0%

t——

ole | L -

ol s

o | l ° o
e | -

(@) (¥)
JUN 9 MsAaraugITamALUUEN LUUR 2
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A9 5 HANISNAADIAUNANZITBINAUUAINIADILUUN 3

Aunie (Wnwwa) Aunue (lwas) yuuwuna (a961) HANMSAY

re wuIUaY IR y z 0, 0, s owme
1 164 202 0.06 -0.08 34.40 -65.49 v
2 122 204 0.15 -0.08 41.15 -59.38 4
3 68 121 0.26 0.07 44.33 -41.42 4
4 188 163 0.01 -0.01 29.37 -66.60 4
5 267 196 -0.16 -0.07 -41.74 58.26 v
6 219 118 -0.06 0.08 -34.21 65.57 v
7 312 114 -0.25 0.09 -44.40 43.32 4
wWeddudanuiinnain 0%

UM 10 MsfanauziemnALUUgl Luui 3

PNNMINAABIMSINURANLITBMATLRINTADY lagnSRANANLLTBMALUY

duuuandiaes 3 sUkuy wud wwunaainsaiunatzdemAuuaINTaatlignees

Panus IeglufinnuRanain

o o
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NANISNAADLAUNALL LD AU UAULZITBINASY taan1shaNausiloIna

LWUUEN 2 JUMUU Wuvag 7 wa Aegull 11 uae 12 usunassiiunausidamanmudny

ANTATIANU (FIAVTHANLLTBINA) HANITNARDILAUNALLTDNAUUAUNLLYDLNA

a o d‘
IWEAININITIN 6 Whae 7

] 3 & v =~ a =
AITNN 6 NANTITNAADIAUNAULLVDNAUURUNLLVDENADII LUUN 1

fus (Ainka) ALY (AT) yuuvUNa (83A") HAN1LAu

He LuIUaY LU y z 0, 0, UL
1 256 152 -0.13 0.02 -34.61 48.64 v
2 75 216 0.24 -0.11 36.16 -28.23 v
3 323 162 -0.27 0.00 -33.40 16.10 v
i 92 168 0.21 -0.02 36.87 -37.22 v
5 318 203 -0.26 -0.08 -34.80 21.37 v
6 74 153 0.25 0.01 36.06 -27.57 v
7 277 176 -0.18 -0.03 -36.39 42.90 v
wWosiudmnuiianana 0%

SUM 11 MSAURANLTDMATUAULLLTBINARZI LUUT 1(n)

Y

Ui 1

o o
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AN519T 6 NANITNABDIAUNALL VDM AVUAULLITDNADTI WUUT 2

Auvus (Wniwa) Aunue (lwas) yuuwuna (a961) HANMSAY

r HuIUBU WUIRQ y z 0, 0, uzWamne
1 273 103 -0.17 0.11 -36.14 4a4.17 v
2 305 103 -0.24 0.11 36.49 30.69 v
3 104 165 0.18 -0.01 36.55 -41.88 v
a4 72 218 0.25 -0.11 35.82 -26.19 v
5 272 140 -0.17 0.04 -36.07 4a4.47 4
6 76 155 0.24 0.01 36.26 -28.87 v
7 329 157 -0.29 0.01 -29.12 3.90 v
Wesidudanuiinnain 0 %

(m) )

SUN 12 NMSAUNALLIYINAUUAULZITBINARST WUUT 2

u

(M) AMEEyENINe (¥) NIATITUNANZTOIMA

(@) Toduiunauziloma (1) ANIINNABIFIN 2

o
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INNANSNARDINITINUNANLITBINAVUAUNLLTBNATSS lnen1shana
UL TANARUUEN 2 JULUU WU WaunaaunsafiuNauslomAuLAuNE M
lé’gﬂﬁmﬁwm Tagldfiauianain waznuin ds Ay wasluvesduuzide i
NANTENUADNTATINNURANLTBIWAREIT NUSEINaNan LA MSAUNaLE I amA

VBILYUNA

a3UNaN1339Y

AMSWAUILVLNAN UNAN L TBWUUS R LUTRAETENTUSLUIANANIN WUSNIT
sfdunmsidveenidu 5 dunou ?fammsaagﬂmaié’ﬁaﬁ

1. N150aNLUUNAZES1IUNE aanLuukIunaniglUsunsuledniisa
(SolidWorks) wyunalduuuu SCARA Robot Arm 3 4 84A18@5% (PPRR) Usynaumie
vieuwwu 2 viou Tade dodu Waiulweanediadounsunaluuuine (wny 2)
LIRSV (LNU X) LaELAABULILR 2 VOULUULTLN LUNARRRINGDS 2 2 NEoIFaT
1 Sunwszezlnaiodnluuszanananwmiiuntsvewansilome ndosdai 2
LAZIIULDIDUNUIANTIVINTLELUITEIINIUNG HodU wavkauzTalna

2. NMSWAILIIUSHATUUTZUIANANTNLAZATUIAIA ALV SHANZ LU DINA
TUsunsuuseuna nanndmulaeldlusunsululasgonyildvaaudn lUsunsy
Uszanananmusenousedumunu 9 dw Tnefiynduialdegagniemnads
ldfianuianana A8N19RTI99 VLA ATUIUATLAUIVDINANLLTDINAAIBITAS
ﬂizmawamwuamﬁqgﬂﬁ 6 Funtsesnauiame (y, 2) uarszevneiildann
wuwaBunan (x) sgnadludalulasaeulvsaaes

3. nsvaassnsdsuiivasuauna lulasroulnsaaesoziidunisues
maum%amwﬂ.ﬂﬁﬂmmmfﬁmaualﬁﬂLﬁammmmimmaamﬁﬂﬁwamaimu X
WAY y azunl z lnensuuasiumislunuinny x way y Iﬁlﬂugmmt,lfuuviauﬁ 1
(0,) LLﬁzquMJENLL‘UUVlauﬁ 2 (0,) HAN1TVARBINIIAROUTIVBIUTUNG WUTT WIUNa
ANUTAAOUTAUULILAY Y (X, +y, 2) ‘Luﬁﬂmqﬁ'gﬂﬁm Tesiudanuianain
PIULLILNY +y 11NTigM A8 y = 5.00 %, 0= 3.73 %, 0,= 2.15 % uaziUedidud

AMURANAIAANLUILNY -y mwﬁq@ fioy = 0.00 %, 0,= 373 %, 0,=1.65 %

o
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4. MINAABUAUNANTANATIABIVUAINTIADY IINNANARDINIAUNA
uz@amauuaIndiaes lnen1sincauzidamALUUgNUURINTIa8Y 3 JULUY wuuag
7 WA WU wsunaannInfiukausdemauuandiaedldgndesimuanudiduns
a5 laglifinnuianain

5. N1SNAABINITNUNANLTINAVUAUNTANATIY 1NNANITNAADINTT
WunaugiawmAuUAuNzIlamAISe Inansharaugilomeawuudy 2 sUsuy wudn
wrunaassnfunaszidomauuiunzidomaidldgndesianuamudidiunis
avaany Taglaifinnafanain wagnuin A A uasluvesduuzide lifinansenu

AENSATINTUNALE T BIWARIEIE NMTUTTUIARANNLAL SN UNANLTRINAYDILYUNG

AnAnssuUsENA

YoUUANAIYTITIAINTIUINTN Auzmalulad unnIne1dusvdinanssid
g v ¢ fa & a ¢ A A o A4 a & aa A
linueunsizigunsalsiannselingd tavesiiedn uaziasesiiun 3 16 weldly

Va v =

Msaiiunudde AugyIdeweveunuu o lenadl
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vegUluuUvesdIuIudsEnau
SOME FORMS OF COMPOSITE NUMBERS

qoU AR

Suton Tadee*

auiInadamans augivermanivazmalulad uninendeswdgunans

Department of Mathematics, Faculty of Science and Technology, Thepsatri Rajabhat University

UNANED

mu‘i%’m‘fﬁﬂmgﬂLLUUUNEUwaaﬁm’JuUizﬂaUIme%'Lmeqmaﬁqaﬁ
983 Nelsen (2021) Feldiasuansdn n* + 47 1 usruaudsznou d195u n> 2
NANIFINENUIN d1UTUm, n, k €N

(kn)*

1) 81 n udoug udi n* + 4™ uag 9 + Wusuulsznau
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Abstract
This research was to examine some forms of composite numbers by
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