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ABSTRACT

The purpose of this study is to develop application software of daily dietary assessment
on android platform to assess daily food intake. It is envisaged that the users can use the software for
evaluating their own food intake for nutritional content and compare with their need. The food then
could be modified and re-entered until the right nutritional content is reached.

This research studies technology of Google Android and study the devices that are used
to develop Android application by using Java language. To develop this application software, Java
Development Kit (JDK) was used to be a device that compiles and runs Java while Eclipse is used as
the supplementary equipment to write code. The function is tested by Android Visual Device. The
database that is used to keep record in this research is called SQLite.

The finding of this study showed that application software can evaluate daily nutrient
intake and the user’s required energy and nutrient. It also showed the evaluation of the satisfaction of
application software usage. From the study on sample group of 60 users who use of smartphone
android platform, it was found that the users have the most satisfaction of the function. The connection
of the program with users is good. The evaluation period of the applied software is also favorable and
users’ acceptance for the applied software is mostly pleasant. This evaluation indicates that the
developed application software can help the user to be able to evaluate the appropriate food
consumption. In the meantime, the developers have some recommendation for being guidelines
for the further development which is the application software that uses barcode scanner technology.
This software will be used to view the nutrition information and help the user to decide what food
to consume for good health and it should be developed to appropriate with the function on mobile

phone and tablet.
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CHAPTER1
INTRODUCTION

This chapter will cover Background and Problem Statement, Objective of

Study, Scope of Work and Expected Results.

1.1 Background and Problem Statement

Food is one of the most essential elements to human live and health.
Eating the right foods and adequate amounts is significant for the body to have good
nutritional status which effects good health. On the other hand, eating improper foods
with either excess or inadequate amounts will have unavoidable effects on health
which will relate directly to nutritional status. Nevertheless, most Thai people cannot

evaluate them own intake whether it is in balance, inadequate or in excess.

Nutritional status plays an important role in health. Good nutritional status
is the balance between nutrient intake requirements and the malnutrition will occur if
the body consumes an unbalanced diet. Whether the malnutrition is the result from the
lack of nutrition or the excess of nutrition, it will cause overall health problems.
Consuming inadequate foods will cause nutritional effects that have detrimental causes
on the body’s functions which whereas consuming excessive foods will cause
nutritional surplus leading to obesity and metabolic syndrome. The report of
4"™National Health Examination Survey in 2008 — 2009 about the prevalence of obesity
among Thai population over 15 years of age showed that the prevalence of obesity
tends to increase sharply especially in women which increased from 34.4 percent to
40.7 percent and the prevalence of obesity among men which increased from 22.5

percent to 28.4 percent.
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Prevalence of obesity has increased as well. A survey in 2004 found that
36.1 percent of women and 15.4 percent of men has increased to 45 percent and 18.6

percent respectively in 2009.

Obesity is a cofactor leading to chronic/non-infectious disease such as
diabetes, hypertension, and coronary heart disease including some types of cancer.
This implies that obesity affects the decreasing of wellness caused by chronic disease
associated with the quality of life and economic loss. The report showed that the
prevalence of diabetes in males decreased from 6.4 percent in 2004 to 6.00 percent in
2009, while the prevalence of diabetes in females slightly increased from 7.3 percent
to 7.7 percent in the same period. The report in 2009 showed that the prevalence of
hypertension was 21.4 percent (male 21.5 percent and female 21.3 percent) which
resemble the 3™National Health Examination Survey in 2004 is 22.0 percent (male

23.3 percent and female 20.9 percent) [1]

50 ~
45 A
40 -
35 A
30 -
X 25 1
20 A
15 A
10 -

45.0

21.5 213

Obesity Obeseness Hypertension Diabetes

®Man = Woman

Figure 1.1 Prevalence of diseases in the ratio of the Thai population aged above 15

years by age group. [1]

This report indicated that excess foods consumption that is unbalance to
the daily calorie need of the body, will lead to obesity, metabolic syndrome,

chronic/non-infectious diseases and tend to cause other disease continuously.
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Recently, Thai social and lifestyles has been changed rapidly according to
the continuously developing technology. For The past many years, mobile phones
have become an important part of everyday life. Previously mobile phones were
mainly used for voice communication, short message service (SMS), and multimedia
messaging service (MMS) but after the new technology and new devices have been
developed, it made the expansion and the development of various applications on the
mobile phone. From the 2011 Information and Communication Technology Survey in
Household, from the National Statistical Office Thailand, considering trends in
internet and mobile phone usability of population over 6 years of age during 2005 —
2011 showed that computer users increased from 24.5 percent (14.5 million people) to
32.0 (19.9 million people), internet users increased from 12.0 percent (7.1 million
people) to 23.7 percent (14.8 million people), mobile phone users increased from 36.7

(21.7 million people) to 66.4 percent (41.4 million people). [2]

70 - 66.4

60

50

40
$
30

20 -

10 -

O T T T T T T 1
2005 2006 2007 2008 2009 2010 2011

=&=Internct == Computer Mobile

Figure 1.2 Percentage of the population aged 6 years and the usage of the computer,

internet and mobile phones of2005-2011. [2]

The survey of worldwide trends in operating system on smart phone
usability in February to April 2011 by Neilsen found that Android OS have the largest
users of 36 percent followed by 26 percent 10S, 23 percent BlackBerry OS, 9 percent
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Windows mobile, 2 percent Symbian OS, and equally 1 percent for Window Phone7
and Palm OS for 1 percent as shown in the Figure 1.3

Smartphone Share
Windows Phone 7, 1%

Symbian OS, 2%
HP WebOS, 2%~

Palm OS, 1%

Windows Mobile, 9%

Android OS, 36%

RIM BlackBerry OS, 23%

AppleiOS, 26%

Source: Nielsen nielsen

Figure 1.3 Smartphone share in February - April 2011 by Nielsen Mobile Insights,
National [3]

The trends in usability of internet on smart phone have been increasing.
The android OS on smart phone is the most popular from users in this generation and
tends to continuously grow in the future due to the operating system being a System
Software that can support a variety of applications on mobile phone which respond the
users’ demands for all ages.

Therefore, to provide knowledge of food and nutrition is a significant
matter in order to select healthy food to prevent the causes of nutrition related
diseases. Thus, the producer has developed the application software to give knowledge

to assess the adequate consumption for Thai people on the android platform.
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1.2 Objective of Study

The objectives of the research are as follows:

1.2.1 To develop the application for evaluation of daily nutrient intake on
android platform.

1.2.2 To allow the users to evaluate of daily nutrient intake comparing to
their own energy need and main nutrient requirements.

1.2.3 To be an alternative way to access information for evaluation of

daily nutrient intake on android platform.

1.3 Scope of the study

The scopes of this study consist of the following:

1.3.1 To develop food applications on android platform for version 2.2

and up.

1.3.2 To develop food applications for the Thai people aged 19 years or
more.

1.3.3 To use database of the list of food from the Institute of Nutrition,
Mahidol University.
1.4 Expected Result

Expected results will consist as the following:

1.4.1 The application for evaluation of daily nutrient intake on android
platform.

1.4.2 The user can evaluate daily nutrient intake comparing to their own
energy need and main nutrient requirements.
1.4.3 To be an alternative way to access information for evaluation of

daily nutrient intake on android platform.
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CHAPTER II
LITERATURE REVIEW

This research has studied the development an application for evaluating of
daily nutrient intake on android platform, the literature review in this chapter is
presented as the following topics:

1. The situation of Non-communicable Chronic Diseases (NCD) in

Thailand
2. Dietary recommendations for good health
3. Mobile Application
4. Google Android
5. Related Research

2.1 The situation of Non-communicable Chronic Diseases (NCD) in

Thailand

Risk factors of Thai people have an impact on their lives and are a national
level problem affecting the country’s economic and social security. A study on major
burdens of diseases of Thai people conducted in 1999 and 2004 by the International
Health Policy Programme (IHPP), using 15 leading risk factors for males and females,
revealed that alcohol use and unsafe sex were the cause of highest burden of disease
among males, while unsafe sex and high body mass index (BMI) were the cause of
highest burden of disease among females. However, when considering some risk
factors, such as low vegetable and fruit intake, high BMI, high cholesterol and high
blood pressure, it is noted that they are all related to food consumption behavior
resulting in a high burden of disease. A comparison of burden of disease for 1999 and

2004 showed that high BMI, high cholesterol, and low vegetable and fruit intake
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resulted in high levels of DALYs as all of such risk factors are associated with

cardiovascular disease (Figure2.1).[4]

Malnutrition-Thailand
Malnutrition-International
Non-use of safety belt
Unsafe water

Air Pollution

Physical inactivity

Drug abuse

m 1999
=2004

Low vegetable & fruit intake
High cholesterol

High BMI

High blood pressure
Non-helmet use

Tobacco use

Alcohol use

DALYs

Unsafe sex 13 (x100,000)

14

Figure 2.1 Patterns of burden of disease among Thai people, 1999 and 2004
Source: Working Group on Burden of Disease and Risk Factors in Thailand, IHPP,
2006. [4]

The primary cause of non-communicable chronic disease (NCD) in Thai
population is the change in food consumption pattern; Thai staples, which are rich in
complex carbohydrate, and are being replaced by diet containing a higher proportion
of fat and meat. Whereas the survey of Ministry of public health in Thailand also
presented that food consumption behaviors of Thai people have been altered according
to a change in lifestyles and which also are different between urban and rural
residents. Urban residents tend to consume take more meat and fat, while taking less
vegetables and fruit. Teenagers prefer western foods to local or Thai food. In addition,
more rushing lifestyles have pushed them to take ready-to-cook or semi cooked food.
This trend is rising in both urban and rural areas. Regarding food expenditures,

Bangkok residents spend 50% of their food spending on ready-to-eat food, while rural
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residents spend only 20% for such food [6]. On the other hand, the survey of Office of
the Sugar Cane and Sugar Commission found that Thai people tended to consume
more sugar and food prepared from flour and sugar. The sugar consumption rate
during the past two decades has risen two-to four-fold, from 12.7 kg/person/yr in 1983
to 30.5 kg/person/yr in 2003 [7]. Consuming food rich in fat and calorie is a risk factor
of cardiovascular diseases. According to the third and fourth national nutrition surveys
(1986 and 1995, respectively) in Thailand, the prevalence of obesity has risen in all
age groups; the highest increase was noted in the age group 40-49 years from 19.1% to
40.2%, followed by the age group 20-29 from 2.9% to 20.4%. And an analysis of risk
factors for cardiovascular diseases among Thai people aged 35-59 revealed a rising
prevalence of people with high blood cholesterol, high blood sugar, overweight and
obesity (Table2.1). Bangkok residents, both males and females had a highest
prevalence of overweight and obesity, while the northern people had the lowest. The
residents in municipal areas had higher overweight/obesity prevalence, compared with
rural residents [8]. Moreover another report from Piyamit S. et. A/ in 2006 showed that
the prevalence of heart disease, cancer and diabetes mellitus among Thais between
1985-2006 increased every year. Heart disease rose from 63.4 persons to 618.5
persons per 100,000 persons while diabetes mellitus increased from 56.5 persons to

586.8 persons per 100,000 persons.

Table 2.1 Changes and prevalence of cardiovascular disease risk factors among Thais

aged 35-59 years

2" health survey Inter-Asia 3" health survey 4" health survey
Risk factor
(1996-1997) study(2000-2001) (2003-2004) (2008-2009)
Cholesterol(mg/dl) 198 201 207 204
Blood sugar
92 99 100 89
(mg/dl)
Body mass index
X 23.8 24.4 24.6 23.8
(BMI)(kg/m")
Overweight
25 30 38 34.7
(percent)
Female = 6.0
Obesity (Percent) 8 9 10

Male=11.6
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Sources: 1. Piyamit Srithara et al. Cardiovascular Research Group in Review and
Revision of Strategic Plan for Health Research in Thailand, 2003.
2. Report on the Third National Health Examination Survey, Thailand
(2003-2004), HSRI, Ministry of Public Health
3. Report on the Fourth National Health Examination Survey, Thailand
(2008-2009), National Health Examination Survey Office, HSRI,
Ministry of Public Health
Note: For 2008-2009, survey on population aged 15 years and over.

Despite the role of nutrition and diet in reducing the risk of chronic
disease, diabetes mellitus, and certain forms of cancer, has been well documented [10].
A healthful diet is important factors in the promotion and maintenance of good health
throughout the life cycle. The prevalent of coronary heart disease, some type of cancer
and diabetes mellitus are increase in several years in Thailand [8] and they are
associated with unhealthful eating patterns inconsistent with recommendations made

by food and nutrition professionals. [9]

2.2 Dietary recommendations for good health

Most Thai people know that eating too much fat and too little fruits and
vegetables is bad for health, and they agree that many people have this eating
behavior. The diet quality of Thais can be assessed by using Food Based dietary
guidelines (FBDGs), Nutrition flag, Definition conceptualization of energy balance

and Body Mass Index.

2.2.1 Food Based Dietary Guidelines (FBDGs)

FBDGs were designed to help answer the question: What should the Thai
people eat to stay healthy? The guidelines were developed with Thai food habits and
culinary culture in mind and backed by scientific evidence.

1. Eat a variety of foods from each of the 5 food groups and maintain

proper weight.

2. Eat adequate amount of rice or alternative carbohydrate sources.
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Eat plenty of vegetables and fruits regularly.

Eat fish, lean meat, eggs, legumes and pulses regularly.
Drink milk in appropriate quality and quantity for one's age.
Eat a diet containing appropriate amounts of fat.

Avoid sweet and salty foods.

Eat clean and safe food.

A e

Avoid or reduce the consumption of alcoholic beverages. [11]

2.2.2 Thai Nutrition Flag

The “Nutrition Flag” was designed to suggest “portion”, “quantity” and
“variety” of food required daily for Thai people. It is presented in an easy to
understand the format in as effort to promote a proper diet for good health. The
recommended “portion”, “quantity” and “variety” of food are based on the research
about the foods and amount of nutrients and energy required by Thai people, in
addition to household units commonly used for measuring food.

The “Nutrition Flag” represents a way that enables Thai people to
consume foods and to have adequate diets and “healthy eating” to promote good
health among Thais which will serve the purpose of the nine recommendations of the
Food-Based Dietary Guidelines (FBDGs).

The Nutrition Flag is a food guide model elaborating the “Food-Based
Dietary Guidelines for Good Health”. The flag is designed to be “wider at the top then
narrower toward the bottom” to indicate foods required in various amounts.

The following five messages are interpreted from the nutrition flag:

1. Eat adequate foods from the five food groups

2. The amount of foods required are shown by the shape of flag

3. Eat a variety of foods from each of the five food groups

4. The amount of food is measured in a household unit such as rice-

serving spoon, spoon (=tablespoon), cup/glass, and fruits are measured
as portions

5. Oil, sugar and salt should be consumed in limited amounts

There are providing 2 concepts for healthy eating:
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“Eat enough food” means eat foods from the five food groups in the
amount that is appropriate for the body's requirement.

“Eat good food” means eat a wide variety of foods daily.
Eating appropriate quantities supports growth and promotes health. If you comply with
the recommendations from the "Nutrition Flag" and frequently exercise, you will be
able to maintain proper weight and be healthy.

- Receive adequate nutrients.

- Avoid accumulation of toxic substances that may be contaminants in

the foods frequently consumed.

Thailand Nutrition FIHO

Rice-starchy food ) O Q & Layer1.

8-12 rice-serving

spoons/day
Vegetables
4-6 rice-serving
spoons/day
Fruits
3-5 portions/day o s Lal
Milk
1-2 glass(es)/day Layer 3:
Meat and milk group.

6-12 spoons/day

Qil, sugar and salt
Eat in limited amount/day

Figure 2.2 Thailand Nutrition Flag

Source: The “Nutrition Flag” represents a way to consume food that will enable Thai
People to have adequate diets and “healthy eating” to promote good health
among Thais which will serve the purpose of the nine. Nutrition Division,

Department of Health, Ministry of Public Health 2001.[12]
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Measuring Tools: Household Units
® Rice-serving Spoon is used to measure the quantity of rice, rice
product, starchy foods and vegetables
Rice: 1 rice — serving spoon equals to 60 or about Y4 cup
Cooked vegetable: 1 rice — serving spoon equals to 40 grams or
about 72 cup
e Spoon (= tablespoon) is used to measure the quantity of the meat,
egg and legume.
Cooked meat: 1 spoon is about 15 grams
1 spoon equal to 2 mackerel of /2 egg or V4 hard tofu
e Portion is used to measure fruit
The example of 1 portion of fruit is as follows: 1 apple, 4
rambutans, 2 mango or 6-8 pieces of watermelon or pineapple
The nutrition flag suggests the kind of food and the amount of food that

Thai people should have each day. However, the suggestions are for those who are

over 6 years of age, adult and the elderly.

The recommended amount of food is divided into 3 groups according to

the energy need: 1,600 Kcal, 2,000 Kcal and 2,400 Kcal as follows:

Table 2.2 The Recommendation amount of five food groups in difference energy
intake [12]

Energy Used (Kcal)
Food Group Household Unit
1,600 2,000 2,400
Rice/starch rice — serving spoon (s) 8 10 12
Vegetable rice — serving spoon (s) 4 (6) 5 6
Fruit portion (s) 3(4) 4 5
Meat spoon (s) 6 9 12
Milk glass (s) 2(1) 1 1
Oil, sugar and salt Teaspoon (s) Eat these items in limited amounts

() = recommendation for adult
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1,600 Kcal for
- Children: 6-13 years old
- Working women: 25-60 years old
- Elderly: older than 60 years old
2,000 Kcal for
- Teenagers and young adults: 14-25 years old
- Working men 25-60 years old
2,400 Kcal for
Those who need more energy such as laborers, farmers, athletes

etc.[12]

2.2.3 Definition and conceptualization of energy balance

The average adult human consumes close to one million calories (4000
MJ) per year. Despite this huge energy intake, most healthy individuals are able to
strike a remarkable balance between how much energy is consumed and hoe much
energy is expended, thus resulting in a state of energy balance in the body. This
accurate balance between energy intake and energy expenditure is an example of
homeostatic regulation and results in maintenance of body weight and body energy
stores. This regulation of energy balance is achieved over the long term despite large
fluctuations in both energy intake and energy expenditure within and between days.
The accuracy and precision by which the body maintains energy balance is highlighted
by the fact that even a small error in the system can have detrimental consequences
over time. If energy intake chronically exceeds energy expenditure by as little as105
kJ/day, then over time, a person will become substantially obese. The achievement of
energy balance is driven by the first law of thermodynamics, which states that energy
can be neither destroyed nor created. This principle necessitates that when energy
intake equals energy expenditure, body energy stores must remain constant. This topic
explains how the body is able to achieve this state of energy balance through
regulation of energy intake and energy expenditure. In addition, the various ways that
body energy stores can be measured and some examples of conditions in which energy

balance may be disrupted are summarized. Particular emphasis is placed on obesity,



Pornthip Saipantong Literature Review / 14

which is the end-result of a positive energy balance and is now considered one of the
major nutritional disorders. [13]
Components of Energy expenditure

2.2.3.1 Resting and Basal Energy Expenditure

Resting and Basal Energy Expenditure (REE) is the energy
expended in the activities necessary to sustain normal body functions and homeostasis.
These activities include respiration and circulation, the synthesis of organic
compounds, the pumping of ions across membranes, the energy required by the central
nervous system, and maintenance of body temperature. Of the total, 29 % is used by
the liver, much of which is involved in synthesizing glucose and ketone bodies as fuels

for the brain

2.2.3.2 Thermic Effect of Food

The thermic effect of food (TEF) is the increase in energy
expenditure associated with the consumption of food. The TEF accounts for
approximately 10% of the TEE (Poehlman and Horton, 1988). The TEF is also
referred to diet-induced thermogenesis (DIT), specific dynamic action (SDA), and the
specific effect of food (SEF). TEF can be separated into obligatory and facultative (or
adaptive) subcomponents. Obligatory thermogenesis is the energy required to digest,
absorb, and metabolize nutrients, including the synthesis and storage of protein, fat,
and carbohydrates. Adaptive, or facultative, thermogenesis is the “excess” energy
expended in addition to the obligatory thermogenesis and is thought to be attributable

to the metabolic inefficiency of the system stimulated by sympathetic nervous activity.

2.2.3.3 Energy Expended in Physical Activity

The energy expended in physical activity (EEPA) is the most
variable component of TEE. It may range from as little as 10% in a person who is
bedridden to as much as 50% of TEE in an athlete. EEPA includes energy expended in
voluntary exercise and during involuntary activities such as shivering, fidgeting, and

maintaining postural control. [14]
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2.2.4 Body Mass Index

Body Mass Index (BMI) is a simple index of weight-for-height that is
commonly used to classify underweight, overweight and obesity in adults. It is defined
as the weight in kilograms divided by the square of the height in metres (kg/m?). For
example, an adult who weighs 70 kg and whose height is 1.75 m will have a BMI of
22.9.[15]

Table 2.3 IOTF-proposed classification of BMI categories for Asia

BMI (kg/m”) Classification
<18.5 Underweight
18.5-22.9 Normal
23.0-24.9 At-risk of obesity
25.0-29.9 Obese [

>30.0 Obesell

BMI, body mass index; IOTF International Obesity Taskforce. [16]

In collaboration with the WHO Western Pacific Regional Office, the
International Obesity Taskforce turned its attention to the Asian-Pacific region in its
publication The Asia-Pacific Perspective: Redefining obesity and its treatment. The
resulting classifications, which were presented as proposals and provisional, were
assigned a unique terminology and lowered the cut-off points for obesity (Table 2.3).

The BMI cut points recommended from the 1998 WHO Consultation on
Obesity were the first such cut-off points at the international level. Although they have
been generally accepted, a number of countries and regions have questioned the
relevance of the public health cut-off points to their respective situations. This has
been particularly so in the Asia and Pacific regions. It has been amply demonstrated
that Asians in general, although not consisting of a homogeneous population, have a
higher percent body fat at a given BMI than Caucasians. They also have a higher
waist-to-hip ratio than Caucasians and a more centralized distribution of body fat.
Perhaps of most concern, morbidity and mortality among Asians are occurring in

people with lower BMIs and smaller waist circumference. On the other hand, Pacific
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Islanders tend to be larger and more muscular, with less body fat at higher BMI levels.

[16]

2.3 Mobile Application

2.3.1 Definition of Mobile Application

Mobile applications or mobile apps are applications developed for small
handheld devices, such as mobile phones, smartphones, PDAs and so on. Mobile apps
can come preloaded on the handheld device as well as can be downloaded by users

from app stores or the Internet. [17]

2.3.2 Type of Mobile Application
Applications running on mobile phones are divided into two categories.
2.3.2.1 Mobile Applications: Operating System (OS) The
system software supports the use of applications or programs are currently operating
from camps for the following mobile devices.

- Android OS was developed by a small startup company that
was purchased by Google Inc. in 2005, and Google continues to update the software.
Android is a Linux-derived OS backed by Google, along with major hardware and
software developers (such as Intel, HTC, ARM, Samsung, Motorola and eBay, to
name a few), that form the Open Handset Alliance. [18]

- iPhone OS is a mobile operating system developed and
distributed by Apple Inc. The user interface of 10S is based on the concept of direct
manipulation, using multi-touch gestures. Interface control elements consist of sliders,
switches, and buttons. The response to user input is immediate and provides a fluid
interface. [19]

- Symbian OS is a mobile operating system (OS) and
computing platform designed for smartphones and currently maintained by Accenture.
The design emphasizes simplicity of use. No complicated. It uses less memory and
energy efficiency. Examples of smartphones that use symbian on Nokia, Sony

Ericsson and Motorola etc. [20]
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- BlackBerry OS is focused on easy operation and was
originally designed for business. Recently it has seen a surge in third-party
applications and has been improved to offer full multimedia support. [21]

- Windows Mobile OS is a mobile operating system developed
by Microsoft for smartphones and Pocket PCs. Most versions of Windows Mobile
have a set of standard features such as multitasking and the ability to navigate a file
system similar to that of Windows 95, Windows 98 and Windows NT, with support
for many of the same file types. [22]

2.3.2.2 User Application

People need to use different applications. The companies try to
produce and develop new applications to respond user groups. This is examples of
user applications.

- Games makers invent more new games because people are
playing games on the phone a lot. In a wider market, the players often play online
games in social network on Twitter or Facebook.

- Lifestyle and Healthcare

Wellness (calorie trackers, pedometers), lifestyle (location-
based search), navigation, news & infotainment, photography, travel

- Educations & Reference

E-books, language courses, encyclopedias, 1Q tests, atlases,
other educational aids etc.

- Social Network

Apps that facilitate access to and interaction with social
networking sites (Facebook, IMs, Tweetie).

- Multimedia & Entertainment

So that users can access files in various formats, including
audio files in mp3, wav or midi as a slide in gif, jpg or bmp etc., or animated. Watch

the video in mp4 or avi etc. [23]
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2.3.3 Usability Evaluation of Mobile Phone Applications

Although there are various kinds of mobile devices, mobile phone
becomes the most popular among other mobile devices. Initially, mobile phone was
mainly use for communication. After that, new devices have been developed such as
Smart phone, PDA and e-Recorder including technological change of basic structure
development especially 3G technology that the possibility of sending and receiving
image and video data can be transferred faster and consequently the applications
expansion and the development on mobile phone has been increasing which you can

see the usability evaluation of mobile phone applications as following

- SMS Text Messenger: To send a short message with the most basic
applications on mobile phones. Initially formed in 1992 in England.
It was sent from computer to mobile phones. Then you can send
message between the mobile phone is among the first in 1993 in
Finland.

- Download: To download the program. The first mobile phone in
Finland in 1998 as a service or download a ringtone by Radiolinja

- Mobile Internet: The mobile site was first developed in 1999 by
NTT DoCoMo (i-mode) in Japan.

- Mobile Payment: Payments for goods and services via mobile
phones. The first trial began in Finland in 1998 to pay for drinks via
Coca-Cola Vending Machines. Using SMS Payment system for
commercial as well as the first place in Philippines in 1999 by a

mobile operator Globe and Smart. [24]

2.3.4 Mobile Phone Applications Usability Behavior of Thai People.

Due to the trends in using communication technology of Thai population
has exceedingly increased in 2009 and the rate of mobile phone and internet usage has
been sharply increased from 2004 because new media were widely spread. From the
‘Internet user profile of Thailand 2010’ report, the survey of Thai’s Mobile Phone
Applications Usability Behavior, it showed that the main activity on mobile phone is

using short message service (SMS), the proportion is over 60 percent which is more
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than all other services. However, GPRS service is also being increased because of the
popularity of following social network like Twitter and Facebook.

The most popular applications on mobile phone for internet users are about
the communication and multimedia applications. Considering the details of
communication applications, the applications for E-mail service or E-mail Client is the
most used application which is 33.5 percent follow by applications for social network
and applications for search engine on mobile phone which is 20.2 percent. The

usability of these two kinds of applications has about the same proportion as shown in

Figure 2.3[24]

Email Client — 33.5

Social Network Clients [ 2022
Mobile Web Browser [ 2022
News&RSS Feed [N 1155
M Clients [N 102

No Use F 4.4 Percent

0 5 10 15 20 25 30 35 40

Figure 2.3 Type of the most used communication applications. [24]

After surveyed the mobile application usability trend 3-5 years from now,
24.3 percent of most people required the application on mobile phone to respond the
user’s demands by increasing efficiency, 21.8 percent required mobile learning
application, 17.5 percent required news update applications on mobile phone, 16.2
percent required business applications, 13.4 percent required online social network

applications and 6.8 percent required entertainment application as shown in Figure. 2.4
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Figure 2.4 Mobile Applications Trend 3-5 years from now. [24]

2.3.5 Mobile Usability Trend

The trends in mobile usability is continuously growing compared to the
sales of operating systems on mobile phone by Gartner as shown in Table 2.4, it
showed that Android System has grown faster than other operating systems. Android
System increased sales 4.20 percent in 2011 and increased market share from 30.5
percent to 50.9 percent from last year’s 4™ quarter. For the 2™ rank is iOS operating
system, represented 23.9 percent of total sales from last year’s 4™ quarter in 2011 but
decreased from 51.0 percent of year 2010. Furthermore, the growth rate of Smart
phone users tend to increase from 101,150.3 to be 149,041.8 which is up 47,891,500
pieces, represented 67.86% of growth rate as shown in Table 2.4
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Table 2.4 Worldwide Smartphone Sales to End Users by Operating System in 4Q11

(Thousands of Units) [25]

: . 4Q10 Market . 4Q11 Market
Operating System | 4Q10 Units Share (%) 4Q11 Units ghare %)
Android 30,801.2 30.5 75,906.1 50.9
i0S 16,011.1 15.8 35,456.0 23.8
Symbian 32,642.1 323 17,458.4 11.7
Research In Motion 14,762.0 14.6 13,184.5 8.8
Bada 2,026.8 2.0 3,111.3 2.1
Microsoft 3,419.3 3.4 2,759.0 1.9
Others 1,487.9 1.5 1,166.5 0.8
Total 101,150.3 100.0 149,041.8 100.0

Source: Gartner (February 2012)

The increasing of Smart phone usability result from the increasing of

application services in order to respond to the users’ demand for all ages.
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Figure 2.5 Worldwide Smartphone Sales to End Users by Operating System in 4Q11

(Thousands of Units).
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2.4 Google Android

2.4.1 Definition of Android

Several people have defined the android platform as the following;

Andy Rubin (2007) referred that android is the first truly open and
comprehensive platform for mobile devices. It includes an operating system, user-
interface and applications. [26]

E2E Cloud studio (2010) mentioned that android is an operating system
which is based on the JAVA and runs on Linux kernel. The Android platform is made
up of the operating system, middleware, user interface and application software. [27]

From above, it could be defined that android is a software stack for mobile
devices that includes an operating system, middleware and key application. Android

has the modified version of Linux kernel.

2.4.2 Android Architecture
The following diagram shows the major components of the Android

operating system. Each section is described in more detail below. [28]

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Location Notification

Package Manager Manager Manager Manager Manager

LIBRARIES | ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries
Framework

| RV
OpenGL | ES FreeType WebKit | o

SSL

LINUX KERNEL

Display

Flash Memory Binder (IPC)
Driver

amera Driver
Camera Drive Driver Driver

Audio Power
Keypad Driver WiFi Driver Drivers Management

Figure 2.6 Architecture of Android
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Source: Sri Chundi Ranganayakulu.Engg. College, Ganapavaram

http://dc312.4shared.com/doc/y3gnNkY D/preview.html [29]

2.4.2.1 Linux Kernel
Android Architecture is based on Linux 2.6 kernel. It helps to
manage security, memory management, process management, network stack and other
important issues. Therefore, the user should bring Linux in his mobile device as the
main operating system and install all the drivers required in order to run it. Android
provides the support for the Qualcomm MSM7Kchipset family. For instance, the
current kernel tree supports Qualcomm MSM 7200A chipsets, but in the second
half of 2008 we should see mobile devices with stable version Qualcomm MSM 7200,
which includes major features:
WCDMA/HSUPA and EGPRS network support
Bluetooth 1.2 and Wi-Fi support
Digital audio support for mp3 and other formats
Support for Linux and other third-party operating systems
Java hardware acceleration and support for Java
applications
Qcamera up to 6.0 megapixels

gpsOne - solution for GPS

2.4.2.2 Libraries

In the next level there are a set of native libraries written in
C/C++, which are responsible for stable performance of various components. For
example, Surface Manager is responsible for composing different drawing surfaces on
the mobile screen. It manages the access for different processes to compose 2D and
3D graphic layers. OpenGL ES and SGL make a core of graphic libraries and are used
accordingly for 3D and 2D hardware acceleration. Moreover, it is possible to use
2Dand 3D graphics in the same application in Android. The media framework was
provided by Packet Video, one of the members of OHA. It gives libraries for a
playback and recording support for all the major media and static image files. Free
Type libraries are used to render all the bitmap and vector fonts. For data storage,

Android uses SQLite. As mentioned before, it is extra light rational management
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system, which locates a single file for all operations related to database. WebKit, the
same browser used by Apples’ Safari, was modified by Android in order to fit better in

a small size screens.

2.4.2.3 Android Runtime

At the same level there is Android Runtime, where the main
component Dalvik Virtual Machine is located. It was designed specifically for
Android running in limited environment, where the limited battery, CPU, memory and
data storage are the main issues. Android gives an integrated tool “dx”, which converts
generated byte code from .jar to .dex file, after this byte code becomes much more

efficient to run on the small processors.

@ ||| -]
jar dX

javac

Figure 2.7 Conversion from .java to .dex file

As the result, it is possible to have multiple instances of Dalvik
virtual machine running on the single device at the same time. The Core libraries are
written in Java language and contains of the collection classes, the utilities, IO and

other tools.

2.4.2.4 Application Framework

After that, there is Application Framework, written in Java
language. It is a toolkit that all applications use, ones which come with mobile device
like Contacts or SMS box, or applications written by Google and any Android
developer. It has several components. The Activity Manager manages the life circle of
the applications and provides a common navigation back stack for applications, which
are running in different processes. The Package Manager keeps track of the
applications, which are installed in the device. The Windows Manager is Java

programming language abstraction on the top of lower level services that are provided
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by the Surface Manager. The Telephony Manager contains a set of API necessary for

calling applications.

2.4.2.5 Application Layer

At the top of Android Architecture we have all the
applications, which are used by the final user. By installing different applications, the
user can turn his mobile phone into the unique, optimized and smart mobile phone. All

applications are written using the Java programming language. [30]

2.4.3 Android Development Tools

The Android SDK includes a variety of tools that help you develop mobile
applications for the Android platform. The tools are classified into two groups: SDK
tools and platform tools. SDK tools are platform independent and are required no
matter which Android platform you are developing on. Platform tools are customized

to support the features of the latest Android platform. [31]

2.4.3.1 Java Development Kit

A Java Development Kit (JDK) is a program development
environment for writing Java applets and applications. It consists of a runtime
environment that "sits on top" of the operating system layer as well as the tools and
programming that developers need to compile, debug, and run applets and applications

written in the Java language. [32]

2.4.3.2 Android Software Development kit

The Android Software Development Kit (SDK) contains the
necessary tools to create, compile and package Android application. Most of these
tools are command line based.

The Android SDK also provides an Android device emulator,
so that Android applications can be tested without a real Android phone. You can
create Android virtual devices (AVD) via the Android SDK, which run in this
emulator.

The Android SDK contains the Android debug bridge (adb)

tool which allows connecting with a virtual or real android device. [32]



Pornthip Saipantong Literature Review / 26

2.4.3.3 Android Developer Tools

Google provides the Android Development Tools (ADT) to
develop Android applications with Eclipse. ADT is a set of components (plug-ins)
which extend the Eclipse IDE with Android development capabilities.

ADT contains all required functionalities to create, compile,
debug and deploy Android applications from the Eclipse IDE. ADT also allows to
creating and starting AVDs. [33]

2.4.3.4 Eclipse

Eclipse is a multi-language software development environment
comprising a workspace and an extensible plug-in system. It is written mostly in Java.
It can be used to develop applications in Java and, by means of various plug-ins, other
programming languages including C, C++, COBOL, Fortran, Perl, PHP, Python, R,
Ruby (including Ruby on Rails framework), Scala, Clojure, Groovy, Scheme, and
Erlang. It can also be used to develop packages for the software Mathematica.
Development environments include the Eclipse Java development tools (JDT) for Java

and Scala, Eclipse CDT for C/C++ and Eclipse PDT for PHP, among others. [34]

2.4.3.5 JAVA

Android applications are developed using the Java language.
As of now, that’s really your only option for native applications. Java is a very popular
programming language developed by Sun Microsystems (now owned by Oracle).
Developed long after C and C++, Java incorporates many of the powerful features of
those powerful languages while addressing some of their drawbacks. Still,
programming languages are only as powerful as their libraries. These libraries exist to
help developers build applications.

Some of the Java’s important core features are:

e [t is easy to learn and understand

o It is designed to be platform-independent and secure, using

virtual machines
e It’s object-oriented
Android relies heavily on these Java fundamentals. The

Android SDK includes many standard Java libraries (data structure libraries, math
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libraries, graphics libraries, networking libraries and everything else you could want)
as well as special Android libraries that will help you develop awesome Android

applications. [35]

2.5 Related Researches

Manrat (2011) researched on the design and development of mobile
application on android that suggests the user what you should eat for that meal. This
application can recommend the suitable food for the user by using the stored food
information that the user input into the application earlier. The user will get the useful
food information to help him/her making decision where and what to eat. To use the
application, the user just simply touch on the word “What should I eat?” at the main
screen of the applications. The application will recommend 1 food. The suggesting
algorithm works by using current time, food type, and BMI value to calculate. The
result will be used to randomize the food in the same type that is suitable for the user

at that time. [36]

National Electronics and Computer Technology Center (2010) developed
the program called FoodiEat to record dietary behavior from each meal of the day. The
user can enter the amount of calories of the diet itself or the amount of calories in food
and beverages for more than 200 entries. The program allows users to know how
much they eat in that day. The program also calculates the Body Mass Index (BMI)
and Basal Metabolic Rate (BMR) for the user by referring from the history of the food
intake and indicate if it is in balance or not. The program FoodiEat is a tool that

analyzes the consumption and suggests the user an eating plan and the energy that the

body needs for the day. [37]

Itthi (2011) conducted the researched on the development of a central
system called "Anywhere Request", to collect volunteers and is used as a central
communication that can request the real-time assistance. The system was developed in
the form of an n-tier platform webapp, iPhone, Android and web service. This study
develop the mobile request system integrated with GPS, GIS and mobile

communication technology to deal with real-time GPS received data and with Google
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map in order to achieve various functions. It has to connect with the web service. The
objective of this research is to develop the request system to ask for help and to accept

help anytime and anywhere. [38]
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CHAPTER III
METHODOLOGY

This chapter includes the System Design, Research Methodology,

Research Schedule and Prototype as details below:

3.1 System Design
3.1.1 Input Process Output Model

Input Process Output Model was shown in Figure 3.1.

/ Input \ / Process \ / Output \

Information: Add information - BMI
- Gender Calculate: - BMR
- Age - BMI, BMR - Body shape
- Height - Body shape, Nutrients - Nutrients
- Weight Select Meals - Suggestion for
- Activity View: BMI
Meals: - Food type - Result
- Breakfast - Detail food type - Suggestion for
- Lunch - Detail food the result
- Dinner Calculate: - Graph
- Total energy and
nutrients

N AR VAN J

Note: BMI = Body Mass Index
BMR = Basal Metabolic Rate

Figure 3.1 Input Process and Output Model
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3.1.2 Use Case Diagram

System

Add information
Calculate BMI

Calculate BMR

Calculate body shape

Calculate nutrients

Provide suggestion
according to BMI
Select food

View foodtype

View detail foodtype

User

View detail food

Cancel selection food

Calculate total energy and
nutrients

Calculate result

Show suggestion for result
Show graph

View knowledge

Figure 3.2 Use Case Diagram for system
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Table 3.1 Description of Use Case Diagram

Use Case

Description

Add information

User adds personal information such as gender,
age, height, weight, activity of daily life.

When user inputs personal information. The

Caleulate BMI system will calculate Body Mass Index (BMI).
When user inputs personal information. The
Calculate BMR system will calculate Basal Metabolic Rate
(BMR).
When user inputs personal information. The
Calculate body shape system calculates and displays the body shape of

the user according to his/her weight and height

Calculate nutrients

When user inputs personal information. The
system will calculate estimated nutrient needs.

Provide suggestion according to
BMI

When user inputs personal information. The
system will provide suggestion according to
his/her BML.

Select food

User can choose foods in each meal for breakfast,
lunch and dinner.

View food type

User can view food types.

View details of food type

User can view details on each type of food.

View details of food

User can view details of food.

Cancel food selection

User can cancel selected food.

Calculate total energy and
nutrients

When the user selects a menu. The system will
calculate the total energy and nutrients.

Calculate result

When the user selects a food of each meal. The
system will calculate and show the result,
considering if the user receives more or less
energy and nutrients comparing his/her
requirements.

Show suggestion for result

When the user selects the menu in each meal. The
system will show suggestion, based on the
information form the result.

Show graph

User can view graph.

View knowledge

User can view knowledge.

View history

User can view history.
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3.2 Research Methodology

Steps of research methodology were shown in figure 3.3.

Define Problem

A 4

Data Collection

A 4

Develop Application

Test Application

A 4

Publish Application

A 4

Questionnaire

A 4

Result Presentation

Figure 3.3 Steps of methodology development

3.2.1 Define Problem
In the process of assigning problem, the researcher firstly compiles the fact

from the daily intake determination in order to assign the problems.

3.2.2 Data Collection

The necessary information that relates to this research will be collected as
primary data of processing work system which is obtained from user’s profile. This
data is collected since the beginning of process until the end of process. This data
includes the food and nutrition database which will be used to estimate food

consumption.
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3.2.3 Develop Application

Process of application development on android platform has details as
follows:

1. Creating Project: The Android SDK tools make it easy to start a new
android project with a set of default project directories and files.

2. Designing Application: Before coding, The “User Interface” or “UI”. Is
designed. The language used to develop the application is “Extensible Markup
Language” or XML while file named main.xml which is stored in res / layout is used
to control layouts.

3. Writing Code: This step is to write the code of application’s function.
This part is the process of coding to allow the application to work as need, the code

was kept in src/package/java and Java language was used to develop.

4. Testing code: This process aims to test the written code on AVD

(android virtual device) and android device.

3.2.4 Test Application

The application can be tested by the two methods as follows:

- Android Emulator

The Android SDK includes a mobile device emulator — a virtual mobile
device that runs on computer. The emulator allows developer and test android
applications without using a physical device.

- Android device

When developing a mobile application, it is important to always test

application on a real device before releasing it to users.

3.2.5 Publish Application

One of the most effective ways to get application into users' hands is to
publish it on an application marketplace like Google Play. Publishing on Google Play
is a straightforward process that can do in just a few simple steps— register, configure,

upload, and publish. [39]
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3.2.6 Questionnaire
The assessment data analysis was processed by enumerating frequency
from the raw data and finding out the average. The meaning was interpreted by setting

the range of average following the theory of Best. [40]

3.2.7 Result Presentation

This is the final stage, before documentation and after application
published on Google play. If the system can work accurately and fulfill user’s
requirement the next stage to be done is research conclusion and recommendation.
This system should be developed in any direction in order to improve the system in the

future. The final step is the presentation of research.

3.3 Research Schedule
Table 3.2 Research of schedule

Month’s Activity and Task

Activities
1 2 3 4 5 6 7
1. To study develop application >
2. Data collection «— >

3. To study literature review and related

A
v

research

4. Design system

A
\ 4

5. Develop application

A
v

6. Conclusion and Suggestion «—

7. Result presentation

A
\4

8. Documentation

A
v
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Figure 3.4 Prototype: the personal information page for data input
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Figure 3.5 Prototype: the result of calculated BMI, BMR, Nutrients and Suggestion



Pornthip Saipantong Materials and Methodology / 36

-
1 5554:avd ==

Food Eaten

IRONUYINS

flawan :

lidanamnsien

Honaneiu:

Ludanawnsnaeiu

foudu

Ludanawnsidu

e T T R TR TR R T
[P P o s e o=
790 ) ) e
P o |

ALT ALT

l AN Asu 1 [ aufovnn }

Figure 3.6 Prototype: the selection of food in each meal for user
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Figure 3.7 Prototype: type of food
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Figure 3.8 Prototype: details of each type of food
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Figure 3.9 Prototype: details of food
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Figure 3.10 Prototype: list of foods in each meal which the user selects
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CHAPTER 1V
RESULTS

This research aimed to develop the application for evaluation of daily
nutrients intake on android platform. The results were presented as follows:

1. User Interface Design

2. Suggestion of food consumption and Graph

3. Application Evaluation

4.1 User Interface Design

User interface design is divided into three main sections:

- Calculation of BMI, BMR section: This process involved the individual
user to entering personal information such as gender, age, height, weight and activity
of daily life into the system. Then the system checks personal information. If the data
is complete, the system will show the result from calculation. But if the data is
incomplete, the system will show the alert message to ask the user to complete the

personal information as shown in Figure 4.1.
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Figure 4.1 Calculation of BMI, BMR section

- Calculation of energy and nutrients section: this section involved the
individual user entering his/her daily food intakes by selecting the food items
provided in the database. The users, firstly, have to choose the meal following with
the type of food in order to select the required menu. The system will verify the food
selection perform the diet analysis (energy and macronutrients consumed) and then
show the result. However, if no food selected, the system will notify the users to

select type of food as shown in Figure 4.2
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A
STOP

Figure 4.2 Calculation of energy and nutrients section

- View Suggestion and Graphs section: After the program does the diet
analysis, the system will show the recommendation according to the user’s intake from
food items selected (detail shown in Appendix A). The system can show the graph in
various formats and the users can select to view the graph in the format that they want.

This section can be explained in Figure 4.3.
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Figure 4.3 View suggestion and graphs section

4.2 Recommendation provided offer evaluating daily intake and

Graph

4.2.1 Suggestion of food consumption

When the users evaluate the food consumption, the system will calculate
the required energy and the proportion of energy from carbohydrate, protein and fat.
The system will verify the range of result and show the suggestion to the users as

shown in the Figure 4.4
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4.2.2 Graph
The system will show the suggestion of food consumption. The users can

select to view the graph in various formats as shown in Figure 4.5
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Figure 4.5 Suggestion of food consumption and Graph

Graph for comparison of the energy that the

W wEsuwioow FouTuguounsw

body consumes and the energy that the body requires is shown in Figure 4.6.
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Figure 4.6 Graph for comparison of the energy that the body consumes and the energy

that the body requires
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- s uJ‘%UlJLﬁUUﬁWﬁm‘HWﬂulemJUnTMGraph for Comparison of the nutrients that the

body consumes and the nutrients that the body requires is shown in Figure
4.7
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Figure 4.7 Graph for comparison of the nutrients that the body consumes and the

nutrients that the body requires

- @ whwwiAesusssnsaownsidlasy Ple chart showing the proportion of the energy
from main nutrients (unit: percentage) that the users can press

Q Q to zoom in and zoom out the chart is shown in Figure 4.8.
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Figure 4.8 Pie chart show the proportion of the energy from main nutrients
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4.3 Application Evaluation

The application was evaluated by the sample survey ef from 60 persons
who use mobile phone android platform by Google Docs. The questionnaire was
divided into 2 parts as follows:

Part 1 is the general information. The questionnaire requested for
information about gender, age, level of education, occupation and respondent’s phone
model. From general information, it was concluded that 60 respondents were from
61.67 percent of female and 38.33 percent of male, generally aged of 18 to 25 for
61.67 percent, aged of 26 to 35 for 26.67 percent, aged of range 36 to 45 for 6.67
percent and other for 5 percent respectively. For the level of education, the
respondents are generally in the level of bachelor’s degree for 83.33 percent, in the
level of beyond bachelor’s degree for 8.33 percent and others for 8.34 percent. Most of
respondents are employees of company/private for 35 percent, work in the government
service/state enterprise for 25 percent, being students for 21.67, being business owner
for 16.67 percent and do other occupation for 1.67 percent. For phone model, most of
respondents use Samsung for 66.67, HTC for 10 percent, LG for 8.33 percent, SONY
for 3.33 percent and other model for 6.67 percent.

Part 2 is the comments for platform against respondent’s contentment.

The respondents tested and evaluated the application by filling in
evaluation form, which comprises of 3 sections and 10 topics:

1. Graphic User Interface Evaluation (4 topics)

- Appropriateness of designed screen.
- Appropriateness of the error messages.
- Appropriateness of the displays of the results.
- Satisfaction of the user interface as a whole.
2. Application Response Time Evaluation (2 topics)
- Speed of processing time.
- Overall appearance of application response time evaluation.
3. User Acceptance Evaluation (4 topics)
- The application is useful and practical.

- Help the user to evaluate food consumption appropriately.
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- Appropriateness of the user manual.

- Overall appearance of user acceptance evaluation.

The assessment data analysis was processed by enumerating frequency
from the raw data and finding out the average. The meaning was interpreted by setting

the range of average following the theory of Best as shown in Table 4.1. [40]

Table 4.1 The range of average for interpreting the meaning.

Average Means
4.51-5.00 Very Good
3.51-4.50 Good
2.51-3.50 Medium
1.51-2.50 Fair
1.00 - 1.50 The quality should improve

Table 4.2 Evaluation of User Interface

Evaluated Topic Average Quality level
1. Appropriateness of designed screen. 4.15 Good
2. Appropriateness of the error messages. 3.93 Good
3. Appropriateness of the displays of the results. 4.13 Good
4. Satisfaction of the user interface as a whole. 4.28 Good
Average of user interface 4.12 Good
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Figure 4.9 Graph for the average of user interface
Table 4.3 Evaluation of Application Response Time
Evaluated Topic Average Quality level
1. Speed of processing time 3.98 Good
2. Overall appearance of application response
' . 4.12 Good
time evaluation
Average of application response time 4.05 Good
Average of application response time
/ 4.12
4.15 -
410 - /
4.05 - 308
4.00 - B Average
3.95 -
3.90

Speed of processing Overall appearance

Figure 4.10 Graph for the average evaluation of application response time
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Table 4.4 Evaluation of User Acceptance

Evaluated Topic Average Quality level

1. The application is useful and practical 4.20 Good
2. Help the user to evaluate food consumption

' 4.03 Good
appropriately
3. Appropriateness of the user manual 4.00 Good
4. Overall appearance of user acceptance

_ 3.82 Good
evaluation

Average of user acceptance 4.01 Good

Average of User Acceptance

4.2.0.
T Z2Y

4.20 -/
4.03

4.10 - i 4:00
4.00 -
390 - 3.82

]
3.80 - Average
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3.60

Useful and Help the user ~ User Manual Overall
practical appearance

Figure 4.11 Graph for the average evaluation of user acceptance
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CHAPTER V
CONCLUSION AND RECOMMENDATION

This chapter presents the summary of the application development for
evaluation of daily nutrient intake on android platform and recommendations for

application development in the future.

5.1 Conclusion

From the survey about the applications related to food and health on varied
operation systems, it was found that most of the applications estimate food
consumption based on the international database that assigns the unit of consumption
in 100 grams. This unit is more difficult to understand than using the serving size.
Moreover, the unit of consumption in 100 grams cannot indicate the amount of
consumption and there is no clearly categorized food group, which causes the

difficulties in usage.

The developed application “Food Eaten” on android platform, can be used
to calculate Body Mass Index (BMI), Basal Metabolic Rate (BMR), body shape,
approximate amount of nutrients that the body need with the suggestion how to control
weight. In addition, it also helps the users to evaluate the daily energy requirement
whether it is enough for the body or not. Then the user can use it as the guideline for
consuming food for healthy body. Furthermore, there is the history record from food
estimation each time and the presentation of trend graph of the body weight based on
the history record. Consequently, the user will continually know the tendency of

weight change.

The application was designed and developed by using JAVA language
which is JAVA Development Kit (JDK) for compiling and running Java. The device

that was used for writing code is called Eclipse. It is the editor that helps the developer
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to write code easily. Android Software Development Kit was also used to be the
device to develop the application which includes many programs and libraries that
need to be developed such as Emulator that is used to test the application. This
program must be installed the supplement program of Android Development Tools

(ADT) which is also the supplement of IDE for writing program.

The database that was used to record the data for this research is SQLite. It
is the small database for storing the food information and the articles of food and
nutrition. SQLite works on smart phone in the format of standalone in any
applications. The development of the application in this research has the database
support from food and nutrition articles and food information from Institute of

Nutrition, Mahidol University.

This application consists of 3 sections including BMI and BMR
calculation, energy and nutrients calculation and the suggestion, and view graph. For
the BMI and BMR calculation, the users need to fill the personal information in order
to calculate BMI (Body Mass Index) and BMR (Basal Metabolic Rate), body shape,
approximate amount of nutrients that the body need and the suggestion of how to
control weight. The system will show the result on the touch screen. The 2" section is
the energy and nutrients calculation which is used to compare between the energy that
the body needs and the nutrients that the body consumes. Then the system will show
the result of the calculation and the suggestion of consumption food for the users. For
the suggestion and graph viewing section, the users can select this section to view
graph after evaluating the consumption to compare the energy and the nutrients with
various formats. This section helps the users to have a better understanding on their
own food consumption. The pie chart is used to compare the proportion of each
nutrient that the body consumes. The users can use fingers to touch mobile touch

screen or press on the magnifying glass symbol to zoom in and zoom out as required.

In order to download and install the application, the users can download
the application “Food Eaten” by 2 channels; Google Play Store via mobile device and

download via website play.google.com
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Regarding to this study, the application can function efficiently as the
objective. Moreover, the result and the recommendations from the research on this
application can also guide the developer to work on the new application about the food

and health.

5.2 Recommendation

The application that has been developed to use with smartphone on
android platform version 2.2 and up. However, it should be developed to be the best
application to serve the users’ requirement in the future and applied to other cases. The

recommendations obtained from this research show as the lists below.

1. The database form more various foods should be added in order to
cover the consumers’ demand.

2. More menus should be added to the application in order to help the
users to efficiently search for more information according to the type of food.

3. The screen resolution should be improved to appropriately match with
the size of the display.

4. The application should be able to apply to the web technology to update

the data and images.
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APPENDIX A
SUGGESTION OF FOOD CONSUMPTION

Recommendation provided after evaluating daily intake from food items

selected.
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APPENDIX B
EVALUATION FORM
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APPENDIX C
DOWNLOAD AND INSTALL MANUAL
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