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Abstract :

Following the advance of information technology, there are lots of innovative
technologies and applications. People show largely different thoughts and living habits
from the past so that the life style appears diverse development. Under the constructed
convenient society, many social problems would also be faced. For instance, population
aging and low fertility are the common problems globally. The social structure in
Taiwan is gradually changing due to the risk of globalization. With decreasing global
population and changing family structure, regarding pets as companions or soulmates is
currently a common situation in daily life. Pets have been regarded as family members
and present absolutely essential status in many families.

With the enhancing social status of pets and the owners’ love, veterinary hospitals
have to promote the creative and innovative service as well as meet the requirements of
the time. According to the rough estimation from Council of Agriculture, the pet market
in Taiwan presents the output value above twenty billion NT dollars every year. Large
compound veterinary hospitals or chained veterinary hospitals are a different option
from traditional veterinary hospitals, and large compound veterinary hospitals are the
diversified extension of traditional business models. Large compound veterinary
hospitals and large multi-purpose pet stores appear obvious growth trend in the past
years. According to the 247 report from Council of Agriculture, about 5% large
multi-purpose pet stores in Taiwan are growing at the moment.



This study is intended to discuss the development and current conditions of
veterinary hospitals and stores and current trend and development of pet market in
Taiwan through literature review, and further provides improvement of technologies and
service procedures according to the requirements of veterinary hospitals and stores.
With the integration of Cloud service and iBeacon, the indoor positioning technology,
an innovative service and management model is provided to enhance the overall
business benefits and reduce the possibilities of medical risks so as to promote customer
satisfaction.

Key words: iBeacon, Veterinary Hospital, Data Mining, Cloud Platform, Telemedicine.
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Chapter I Introduction

Section I Research Background

Following the advance of information technology, there are lots of innovative
technologies and applications. People have shown largely different thoughts and living
habits from the past so that the life style appears diverse development. Under the
constructed convenient society, many social problems would also be faced. For instance,
population aging and low fertility are the common problems globally. In addition to the
influence under global socio-economic environment, people’s living habits also affect
their physical, mental, and spiritual needs. The social structure in Taiwan is gradually
changing due to the risk of globalization. With decreasing global population and
changing family structure, regarding pets as companions or soulmates is currently a
common situation in daily life. Pets, positioned from the early role of instrument to the
current companions, have been regarded as family members and present absolutely
essential status in many families [1].

According to the 2016 data from Department of Household Registration and
Department of Statistics, Ministry of Interior, the population growth rate in Taiwan
maintained above 10% before 1991, i.e. about two hundred thousand population growth
per year. The population growth rate decreased annually afterwards, and it was merely
2.03% in 2016, meaning that the population growth was merely forty thousand last year.
It revealed problem of social population structure in Taiwan that the proportion of a
person supporting the elderly increased yearly with decreasing number of population
growth. National macro-economy was the major factor in such a phenomenon. The
effect of macro-environment resulted in young people being not easy to survive. The
devaluation of a university degree had many people choose to continue graduate study,

which indeed could not guarantee the work and survival capability. According to 2015



Report on the Manpower Utilization Survey from Directorate General of Budget,
Accounting and Statistics, Executive Yuan, the major monthly income of people aged
20-24 and 25-29 was NT$25,105 and NT$31,824, respectively. In consideration of high
expenses for fostering children, a lot of people were not willing to reduce the existing
quality of life and considered to have children after being able to afford it that resulted
in low intention of young people to raise children. As a result, the average age for
marriage was enhanced and the intention to have children was reduced. According to
the definition of World Health Organization, the population of seniors above 65 years
old accounting for more than 7% total population is considered as an “aging society”.
Taiwan became the aging society in 1993, when the 7% was exceeded. According to the
2016 data from Ministry of the Interior, the elderly population in Taiwan was about
12.78% that it was approaching an “aged society”. The problem of “low fertility and
aging” results in the structural change in the composition of population in Taiwan as
well as creates many singles and lonely seniors or DINK (dual income, no kids) that
more and more people choose to raise pets instead of raising children. Some scholars
advocate rectifying “pet” as “companion animal” that apparently shows people’s
emphasis on pets [2]. According to the 2015 survey from TVBS, on average, one out of
three people would raise cats or dogs. The 2015 data from Council of Agriculture,
Executive Yuan, revealed the total quantity of cats and dogs in Taiwan was 2,282,177,
which increased about 69.28%, compared to the total quantity of 1,348,130 in 2005. It
showed the rapid growth of pet-raising in Taiwan [3].

Pets present certain effects of companionship and mind soothing. A lot of people
regard them as a family member so that the concern about pets is the same as them
about family and their “food, clothing, housing, transportation, education, entertainment”
and “birth, aging, sickness, death” are emphasized. Moreover, the advance of medical
technology has various vaccines and testing drugs be innovated and extends the life of

-2



pets. Traditional care of veterinary hospitals could no longer meet the requirements. The
development of pet care should change the existing service, apply technology, and add
innovative services to meet the requirements of humans and social development.
Information technology, in the past decade, has guided the development of creative and
innovative services in the world, and the development does not simply change people’s
living and learning styles, but results in great impact on traditional corporate
organization and business patterns. A corporate organization therefore has to adaptively
change the service and direction.

With the enhancing social status of pets and the owners’ love, veterinary hospitals
have to promote the creative and innovative service as well as meet the requirements of
the time. There are more than three thousand veterinary hospitals and pets store in
Taiwan, and the increasing demand for raising pets largely expands the market.
According to the rough estimation from Council of Agriculture, the pet market in
Taiwan presents the output value above twenty billion NT dollars every year. Large
compound veterinary hospitals or chained veterinary hospitals are a different option
from traditional veterinary hospitals, and large compound veterinary hospitals are the
diversified extension of traditional business models [4]. Large compound veterinary
hospitals and large multi-purpose pet stores appear obvious growth trend in the past
years. According to the 247 report from Council of Agriculture, about 5% large
multi-purpose pet stores in Taiwan are growing at the moment. Both large compound
veterinary hospitals and large multi-purpose pet stores offer professional management,
complete products, and quality service, with low prices, to replace the traditional

veterinary hospitals and stores [5].



Section Il Research Motivation

The veterinary market in Taiwan is getting saturated, and the competition has
become fierce so that the businesses have to review the management. In face of
enormous customers and pet information, the past equipment and management could no
longer meet the requirements. The businesses therefore have to propose new models to
cope with the huge demand and information. Besides, large compound veterinary
hospitals and pet stores are increasing in the past years so that the businesses have to
effectively integrate the resources to develop the maximum benefits. The commonest
problem in pet medical care is the medical dispute caused by the bloody service or
process in the medical practice. Most pet owners do not have professional medical
trainings that bloody pictures might result in pet owners’ discomfort and even induce
psychological illness, e.g. posttraumatic stress disorder (PTSD) [6].

Cloud technology is getting mature in the past years. The decreasing cost for Cloud
services allows a veterinary hospital reducing the overall equipment cost for
establishing a management platform as well as promoting the customer satisfaction and
customer loyalty through Cloud service. Both veterinary hospitals and pet stores present
the trend to large compound stores. In this case, it is expected to combine the
positioning technology in smart phones (iBeacon) to accurately position a consumer’s
location in the store, acquire more consumer data, analyze consumer behaviors, and
give real-time offers through smart phones to promote consumers’ purchase intention

and enhance the business turnover.

Section Il Research Objective

According to the above research background and motivation, this study is intended
to discuss the development and current conditions of veterinary hospitals and stores and

the current trend and development of pet market in Taiwan through literature review and



further provides improvement of technologies and service procedures according to the
requirements of veterinary hospitals and stores. With the integration of Cloud services
and iBeacon, the indoor positioning technology, an innovative service and management
model is provided to enhance the overall business benefits and reduce the possibilities
of medical risks so as to promote customer satisfaction. The objectives of this study
contain

1. The discussion of current conditions in the industry.

2. The discussion of technology and service models.

3. The discussion of iBeacon integrated Cloud service framework.



Chapter Il Literature Review

Section | Current Situation in Pet Markets

The global economic development in past years has increased people’s income and
enhanced the quality of life. Raising pets become an essential part of modern people’s
life, and pets seem to become a member of human family. Accordingly, many pet
industries are emerged, such as pet hospitals and pet stores. According to the 2015
survey from TVBS, average one out of three people would raise cats or dogs. The latest
statistical information from Council of Agriculture, Executive Yuan, revealed that there
were 567,939 domestic cats and 1,714,238 domestic dogs in 2015. The total quantity of
cats and dogs slightly decreased than it in 2013, but the growth rate in the past decade
was up to 69.28%, showing the rapid growth of the number of pets in Taiwan, Figure

2-1[3, 7].
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Figure 2-1 Statistics of the Number of Cats and Dogs from Council of Agriculture,
Executive Yuan
The rapidly increasing number of pets enhanced the boom of pet market.
According to the 2017 statistics from Council of Agriculture, there were 1,000
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veterinary hospitals with certificated veterinarians in Taiwan. The statistical data
included 2002-January, 2017, covering 407 veterinary hospitals in the north (Taipeli,
New Taipei, Keelung, Taoyuan, and Hsinchu), 275 in central Taiwan (Miaoli, Taichung,
Nantou, Changhua, and Yunlin), 287 in the south (Chiayi, Tainan, Kaohsiung, and
Pingtung), and 31 in the east and offshore islands (Taitung, Hualien, Yilan, Kinmen, and
Penghu). The number of veterinary hospitals rapidly increased after 2009 and
maintained the increase of 80 veterinary hospitals per year. The statistics showed that
122 veterinary hospitals received the practice license from 2016 to January, 2017.

Overall speaking, pet hospitals in Taiwan appear steady growth [8].

140
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Figure 2-2 Statistics of the Number of Veterinary Hospitals from Council of
Agriculture, Executive Yuan
According to the business registration information from eTax Portal, Ministry of
Finance, there are 2,725 registered pet stores which are still in business in Taiwan. The
2016 report of Agricultural Technology Research Institute pointed out the increasing
number of pet wholesale stores, veterinary drug retail stores, pet retail stores, pet

supplies retail stores, pet food retail stores, and pet care and training stores over the past



5 years in Taiwan. However, the report also revealed that the revenue in 2016 obviously
decreased, comparing to it in 2015, despite the obvious increasing number of stores. It
revealed the fierce competition in the pet market. A lot of businesses started the
business to grab the pet market. Nonetheless, the benefits were decreasing with the
gradually saturated market. In face of such a fiercely competitive market environment,
businesses needed innovative thoughts to maintain the competitive advantages [9].

Animal medical industry, the largest pet market segment in the USA, the country
with the largest market for pet industry, presents about 50% market share. According to
the 2017 pet survey data from APPA, the average expenses for a pet dog was about
1,549 US dollars, and 988 US dollars for a pet cat, per year. Table 2-1, show in which
the expenses for surgical treatment was the highest, followed by routine treatment, pet
food, and pet boarding [10].

Table 2-1 Average Annually Expenditure for Pets (USA)

Dogs Cats
Surgical Vet Visits $474 $245
Routine Vet $257 $182
Food $235 $235
Kennel Boarding $322 $164
Food Treats $72 $56
Vitamins $58 $46
Groomer/Grooming Aids | $84 $30
Toys $47 $30
Total $1,549 $988

On the other hand, Industrial Technology Research Institute indicated in the 2013

research report that the average monthly expenditure for cats and dogs in Taipei City



was 1,778 and 2,740 NT dollars [11]. Apparently, US pet owners would spend average

annually 29,640 and 46,470 NT dollars on pets, while it was 21,336 and 32,880 NT

dollars in Taiwan. The 2016 research of Agricultural Technology Research Institute

indicated that the revenue of pet industry in 2015 was 22.8 billion dollars, according to

the statistics database of Ministry of Finance [9].

Tsou (2007) proposed 7 characteristics with the business model of pet hospitals as

follows [12]:

1.

A veterinary hospital, as an emerging service industry, serves pets and pet
owners, where pet owners pay for the expenses, and both pets and pet owners
enjoy services.

A veterinary hospital’s service presents instantaneity as the service content
would be instantaneously changed or adjusted according to a pet owner’s
request.

A veterinary hospital is a labor-intensive industry, as the provided service
requires the operation of service personnel.

A veterinary hospital emphasizes the technical proficiency of service
personnel, who have to present sufficient technical proficiency and constantly
make reinforcement to face various requests from pet owners.

Veterinary hospitals present differences in various service areas, and different
service personnel show distinct service styles. The exchange shows mutual
dependence, and each unit requires high communication skills and teamwork
skills.

Veterinary hospitals are a part of pet market that business operators need have
national practice licenses. It is mandatory that not everyone can practice the
business. Besides, the acquisition of certificates requires professionalism to
make it difficult to acquire a certificate. However, there are many people

-9-



engaging in the business to result in fierce competition among veterinary
hospitals in the past years.

7. Most veterinary hospitals are private businesses, rather than state-owned, that
the business hour is comparatively longer. A lot of time is spent on waiting for
pet owners that it could easily result in service personnel’s fatigue disease.

In the discussion of key success factors in the business of veterinary hospitals,
Chen (2002) classified veterinary hospitals into four types of (1)single-store business,
(2)contractual joint venture, (3)multi-store business, and (4)chain business. According
to current market situations, Chang (2011) proposed the fifth type, combinative business,
which combined pet industries of pet beauty, pet medical care, and pet supplies to form
the new business model. In the research on the development of pet industry in 2013, the
Council of Agriculture mentioned that the traditional pet stores, about 80%, were ranked
on the top in Taiwan, chained pet supplies stores about 15%, and the new business
model, multi-purpose pet stores, about 5%, which reduced prices by largely purchasing
relevant products and provided professional business, complete products, and quality
service to replace the traditional pet hospitals and stores. In the research on compound
veterinary hospitals, Liu (2009) concluded the significant effect of service quality on the
customer satisfaction and loyalty, presenting the importance of service quality offered
by compound veterinary hospitals for consumers [5, 12-14].

According to current situations in the pet market, the rapidly increasing number of
pets and the steady growth of veterinary hospitals in Taiwan represent the boom of pet
market in the past years, where the business pattern of combinative pet stores becomes
the trend and is the discussed subject in this study. However, under the trend of
increasing number of stores in pet industry, the research of Agricultural Technology
Research Institute revealed the decreasing sales revenue, showing the gradual saturation
of the market. Businesses in pet industry therefore have to think of new business

-10-



patterns to maintain the competitiveness. It is proposed in this study that information
technology provides more efficient management and product marketing processes for

businesses enhancing the overall revenue and creating the competitiveness.

Section Il Cloud Service

There are various statements about the origin of Cloud. According to the data in
Baidu Baike, people often use a cloud to substitute the idea of network when drawing
illustrations. Cloud therefore becomes a metaphor of network, an abstract idea for the
hidden complicated infrastructure. Kaufman (2009) regarded Cloud as the term
generated from telecommunications network applying - VPNs to establish the
environment with constant bandwidth network, low maintenance cost, cross-network
use efficiency, and dynamic routing [15]. Cloud was not a brand-new technology, but a
new network application combined with various technologies, where “cloud” stands for
the network service of data transmission, and “end” is referred to as the user accessing
network service with end devices [16-17].

The idea of Cloud computing was first proposed by the Google founder in the
search engine conference held in 2006. The application of Cloud computing was then
boomed after the idea being proposed. Google and IBM also promoted the Cloud
computing plan in universities in the following year [18-20]. Foster et al. (2008)
considered that, different from the traditional computing, Cloud computing was flexible,
could be packaged an abstract entity, and provided customers with different levels of
service under the drive of economy of scale and dynamically configurable service [21].
According to Huang’s research report in 2009, the simplest meaning of Cloud
computing was to use computing capability as a service for all individuals or enterprises
simultaneously proceeding computing with different computers through the Internet to

largely enhance the processing speed. Besides, the required data items were not
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necessarily stored in personal computers; instead, such data items could be stored in
“Cloud”, anywhere the network allowed [22]. Yu et al. (2010) indicated that Cloud
computing was a kind of distributed computing technology, which distributed the
resources, which users required for the computing, to various servers and aggregated the

results in order to reduce the computing load of a single server [23]. The basic structure

of Cloud is shown in Figure 2-3 [24].

Figure 2-3 The Basic Structure of Cloud

NIST (National Institute of Standards and Technology) pointed out five features of
Cloud computing [25].

1. On-demand Self-service: Users could use Cloud service for personal demands,
without exchanging and interacting with a Cloud service provider.

2. Broad Network Access: Network is ubiquitous that Cloud service could be
used through heterogeneous customer-end platforms, e.g. mobile phones,
tablets, and laptops.

3. Resource Pooling: A Cloud service provider gathers all available resources and
equipment in a resource pool and assigns physical devices or virtual software

according to Cloud service users, who normally could not know the actual
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location of resources.

4. Rapid Elasticity: Cloud service could rapidly compute and flexibly adjust
software or hardware according to service requester’ requests.

5. Measured Service: Various steps, procedures, and levels in Cloud service are
controlled by Cloud service providers. It could help the access control, the
optimization of processing capability, and the calculation of expenses and
provide consumers with the transparent Cloud service information.

Park et al. (2014) considered that Cloud computing was an infrastructure and
system, and the data storage and computing were completed through the Cloud
service provider’s equipment, without the computing of electronic devices. Besides,
the computing equipment did not need maintenance that it could effectively reduce
costs and provide more efficient service [26]. McFedries (2007) pointed out Cloud
computing as a user being able to access any Cloud service through electronic
devices or mobile devices at any time [27]. Chung et al. (2010) regarded Cloud
computing as the presentation of customized service based on user needs, offering
correspondent pricing for pay-per-view or charge by flow [28]. Peng et al. (2010)
pointed out the loose definition of Cloud computing that whatever presented the
characteristics of flexibility and expandability, but not necessarily in the computing
structure of cluster computers, were considered as Cloud computing [29]. Buyya et
al. (2009) mentioned that Cloud computing seemed to be a cluster network, but it
was actually a virtual computing center with nodes, meaning to provide
correspondent equipment according to individual needs, rather than proceed
computing through cluster [30]. Cloud service contains three models of
Infrastructure as a Service, Platform as a Service, and Software as a Service [31].

1. Infrastructure as a Service (laaS): Providing users with the utilization of all
computer infrastructures through the Internet. Alibaba, Microsoft, and IBM
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currently select laas.

2. Platform as a Service (Paas): Providing users with a software development
platform as the service.

3. Software as a Service (Saas): Software could be used through the Internet,
without worrying about the software update and upgrade, and presents the
characteristics of flexibility and convenience.

Wu (2011) reported SaaS as the most popular model, among the three. SaaS
functioned to establish software for deployment as well as provide software
maintenance that it presented larger convenience for small and medium enterprises,
comparing to traditional software supplier [32]. Comparing traditional enterprises with
those applying Cloud computing, Chen (2012) indicated that veterinary hospitals
applying Cloud computing for the information integration would largely reduce the cost
as well as completely record each pet owner and the pet’s medical reports [33].

From the above characteristics and service models of Cloud computing, Cloud
service contains more advantages of lower costs and self-service of users. Cloud service
becomes essential for the development of modern enterprises, as it could help an
enterprise reduce costs. The advantages and characteristics of Cloud service are also
applied to this study, and the system structure is established on the Cloud service

platform.

Section 11 Telehealth Care

In the end of 1950s, Wittson and Nebraska, the US scholars, applied television
systems to medicine. Later on, medical scholars in the USA constantly applied
electronic technology to medical activity to gradually appear the term, Telemedicine.
Lin (2013) indicated that the term, telemedicine, first appeared in 1970s, aimed to

improve a patient’s distance treatment through the use of information technology, e.g.
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distance image diagnosis and distance treatment. World Health Organization described
that whatever exchanged valid information with information and communications
technology (ICT) for disease and injury diagnoses, treatment and prevention, research
and evaluation, and health care service provided by health care service providers for the
continuous education of health care practitioners, where distance was a key factor and
the objective was to promote the health of individuals and communities [34]. Kuszler
(1999) simply defined telemedicine as “simple, but useful”; telemedicine allowed
medical personnel contacting, diagnosing, inquiring, and providing patients with
treatment programs through remote communications devices [35]. Telemedicine was a
new-style medical system, with the functions of (1)enhancing home safety, (2)active
system reminder, (3)detecting security of activity, (4)detecting physiological
information, (5)transmitting real-time message, and (6)abnormity reminder [36-38].
Chen (2004) pointed out the service contents of telemedicine, including (1)retrieval of
physiological information, (2)communication and coordination of care service, and
(3)assistance in " self-health management. Lin (2013) expanded those with
(4)communication and video equipment for contacting with case managers and
(5)health education web sites established by medical institutions [34, 39]. Lewis (2012)
considered that telemedicine could enhance the opportunities for backward areas
acquiring professional medical enquiries [40]. Ward (2015) proposed that mild diseases
could be treated through telemedicine to solve the urban-rural divide problem [41].
Telemedicine breaks through the restrictions on time and space and could provide
residents in rural and remote districts with complete medical service [42-43]. Tsai (2011)
classified modern telemedicine into two categories. The first used advanced network
technology as the communication media between patients and physicians for video
diagnoses. The second utilized modern hi-tech medical equipment for the self-use of
distance patients, who then returned the physiological data to physicians [44]. Cheng
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(2013) indicated that telemedicine could share resources, reduce costs, and break
through the restrictions on time and space. The application of information technology
allowed clinics in remote districts acquiring the professional consultation, video
meeting, and distance diagnosis from medical centers [45]. Hsieh (2014) mentioned that
telemedicine first appeared in Taiwan on “Telemedicine Pilot System Experiment
Project” proposed by Ministry of Health and Welfare in 1995, in which telemedicine
was proceeded in clinic in remote districts through urban medical centers so as to
shorten the rural-urban medical gap. According to “Telehealth Service Development
Project — Special Assignment Office”, Ministry of Health and Welfare established
distance intelligent health care service development enquiry team in 2016, expecting to
provide long-term professional consultation through the professional knowledge and
capability of Taiwan Hospital Association to strengthen the telemedicine related
programs and the promotion of regulations [46-47]. The conceptual diagram of

telemedicine care is shown in 2-4 [48].
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Figure 2-4 The Conceptual Diagram of Telemedicine Care
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In the research on the distance video health care platform for veterinary hospitals,
Chen (2014) indicated that monitoring wards in a veterinary hospital through video
equipment, connecting distance monitoring with the network platform in a veterinary
hospital, and offering a platform device between pet owners and medical personnel
allowed both parties acquiring the real-time video images and relevant information as
well as guaranteed the rights and obligation of both parties [6]. Wang (2016) mentioned
the advantages of applying telemedicine to veterinary hospitals, in the research on
veterinary hospital management systems, that (1)a veterinarian could see a pet, which
appeared sudden disease at -home, through telemedicine and give suggestions, (2)it
could reduce the cost for personnel’s caring and introduce in prevention medicine, and
(3)the use of telemedicine could easily achieve the resource sharing between patients
and veterinarians [49].

Corresponding to the development trend of telemedicine, this study intends to
apply telemedicine to pet hospitals and establish an integrated system for uploading a
pet’s physiological conditions to the Cloud platform to achieve the objectives of
resource sharing between pet owners and veterinarians so as to real-time understand the
pets’ physiological conditions, reinforce the communications between pet owners & pet
hospitals, offer pet owners with convenient service, as well as reduces costs for pet

hospitals to enhance the trust between both parties.

Section 1V iBeacon

iBeacon was first proposed by Apple Inc., aiming to enhance consumers’ shopping
experiences in Apple Store through indoor positioning. iBeacon presents the
characteristics of low power consumption, low costs, and easy detection. Signals could
be received to execute correspondent commands, e.g. anti-theft and anti-loss of the

elderly with mobile phones, through electronic devices or other devices which could

-17-



receive Bluetooth signals, such as Raspberry Pi [50]. iBeacon, the Bluetooth Low
Energy (BLE) equipment powered by Coin Cell or external batteries, is a part of
Bluetooth 4.0 specifications proposed by Bluetooth Special Interest Group (SIG) in
2010. Simplex and Duplex models are also developed for Bluetooth 4.0. The former is
suitable for devices with long-period connection but not continuous data transmission,
and the latter could transmit data between devices with different specifications,
according to requirements [51]. Lin (2017) pointed out the characteristics of Bluetooth
4.0 that it could select the transmission rate and choose pure receipt, transmission, or
both, as well as apply to sports, medical treatment, intelligent family, and health
detection [52]. Major Bluetooth products in the market with Bluetooth Low Energy,
originated from Nokia’s Wibreg, are classified into three categories.

1. Simply supporting traditional Bluetooth devices.

2. Supporting both traditional Bluetooth and LE-model Bluetooth Smart Ready

devices.

3. Simply supporting LE-model Bluetooth Smart devices.

New-style mabile devices and tablet computers suitable for Bluetooth 4.0 are
regarded as Bluetooth Smart Ready devices. It is presently applicable to iOS version 7.0
and Android version 4.3 and would deliver special data format pack, as the figure
2-5[53-54].
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{1 biyles, always Dx0Z) {16 byte siring) (2 bytes, Wat16_t)
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Figure 2-5 Data Format Pack of iBeacon
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The above figure shows the iBeacon special data format pack, which starts the
initial 2byte of the company ID and followed by 1byte of type and 1byte of data length.
Such four bytes are fixed, not being changed. The following 16byte close to UUID is
used for identifying iBeacon, and the values of Major and Minor could be revised for
identification or grouping. The last 1byte is Measured Power, used for receiving data
and calculating the distance between iBeacon and devices. The working principles of
iBeacon appear that iBeacon would deliver signals containing Received Signal Strength
Indication (RSSI) to surrounding devices, and users could receive the signals from
surrounding iBeacon through personal iOS or Android to judge the current position
through identification signals. The received RSSI signals are divided into immediate,
near, and far. Immediate refers to the reading area within 1m, near refers to 1-3m, and
far refers to more than 3m, Figure 2-6. An obstacle between iBeacon transmitter and
reader would affect the signal receiving strength to result in incorrect positioning.

iBeacon could combine with Positioning Algorithm to enhance the precision [55-57].

Deliver different levels of interaction at each range.

Far D

Figure 2-6 The Levels of Distance
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Lee (2015) integrated iBeacon with Big Data Analysis in the shopping
recommendation service and mentioned that the triangulation of iBeacon presented the
advantages of small calculation quantity, better precision at open terrain, and convenient
establishment of hardware equipment. Meanwhile, it showed the drawback of the
precision being easily affected by obstacles. Such an approach used the geometric
characteristics of triangle. The specific process was shown as following. First, an object
or a person equipped with a transmitter (as pets receiving medical treatment in pet
hospitals in this study) with unknown position should be measured. Three readers are
distributed within the area where RSSI signals could be received. The strength of RSSI
signals received by the three readers is compared with the actual distance, and the
specific position of a transmitter is calculated through the characteristics of triangle. The
research results reveal that signals would be affected by the position on which a
consumer holding the device. Such a problem could be solved through LandMarc
algorithm and increasing the number of transmitters. Enhancing the transmission and
receiving frequency of transmitters and readers could enhance the real-time positioning
[56, 58]. Lin (2016) indicated that single-point Beacon position was comparatively
inaccurate that the RSSI threshold should be enhanced to promote the precision.
Two-point Beacon positioning was not suitable for broad areas, as the position of the
tested object appeared hyperbola after the algorithm. Multi-point Beacon positioning
showed more accurate positioning information, but consumed more resources [59]. Wu
(2016) concluded that Beacon presented good positioning results in parking
management and 100% accurate rate to judge parking space [60]. Chang (2015) applied
iBeacon to campus security patrol systems and successfully established the check-in
function so that managers could master the real-time positions and the patrol routes of

patrol guards [61].
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Research showed that Beacon presented the advantages of low power consumption,
better precision at open terrain, and convenient establishment of hardware equipment. A
lot of domestic research on Beacon showed good results, revealing the application trend
of Beacon. According to the research background, motivation, and literature review, it is
discovered in this study that pet market is getting saturated. Although the total number
of pet-related stores was increasing, the revenue appeared decreasing trend. Moreover,
according to the report of Council of Agriculture, compound pet hospitals or pet stores
appeared growing trend. It is expected in this study to apply information technology
combined with Cloud platform and iBeacon to a compound pet hospital to establish an
integrated system and provide compound pet hospital operators with an innovative
business model and the integration of information management platform and marketing

process to create the competitive advantages in this industry.
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Chapter 111 Research Methodology

Section I Conceptual Framework

Along with the emergence of compound hypermarkets, pet owners would take the
pets to veterinary hospitals for complete care and purchase the required products, such
as pet food, pet toys, and pet necessities, in the stores. For this reason, iBeacon is
applied to the stores to acquire the real-time location of an owner to provide
correspondent product information and the news of product offers. Meanwhile, the
combination of pet medical care facilities and network information allows pet owners
and veterinarians receiving the real-time pet medical care information and provides

integrated Cloud platform. The research framework of this study is shown in Figure 3-1.
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Figure 3-1 The Research Framework of Information System
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A remote pet visiting and shopping recommendation platform is established with
the idea of Cloud information integration in this study in order to enhance veterinary
hospitals’ efficacy, reduce the costs, increase the operating efficiency of the overall
process, and effectively apply medical information. Accordingly, both veterinary
hospitals and pet owners would actively understand the information of both parties, and
shopping offers and recommendation as well as consumer behavior analysis could be
provided to promote owners’ shopping intention and enhance the overall business
turnover. The application of Cloud platform, information technology, and the relevant
equipment, e.g. iBeacon, video equipment, and mobile phones, could construct a
favorable integration system to reinforce the trust between pet owners and hospitals and
allow pet owners easily purchase relevant products in the stores when taking the pets to
veterinary hospitals. It could therefore deal with the trust problem between both parties.

With the advantages of Cloud platform, the similar allied members are included in
allied or chained veterinary hospitals, Figure 3-2. Allied member hospitals would
upload relevant information, such as surgery processes, medical practice, medical
records, drug use details, and consumers’ shopping details, to Cloud platform for mutual
data connection so that the relevant people and hospitals could commonly use the
information and share and exchange relevant contents for the reference of future
medical treatment and decision making. When a pet owner doubts about the treatment
process or question the surgery process of the pet, the relevant processes could be
provided through Cloud platform for the comparison with allied hospitals to commonly
inspect relevant information and processes so as to achieve the transparent medical
practice and create closer trust between owners and hospitals. The competition in the
industry becomes fiercer with the booming pet market. Veterinary hospitals have to
think of finding out competitive advantages in the competitive market environment.
Cloud information platform is utilized for the research framework in this study to save
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the demand for manpower and maintenance costs to break the boundary of independent
operation of past veterinary hospitals, and to provide new-style service methods and
decision-making analyses with new information technology. It not only could solve
common medical disputes but could also analyze consumers’ purchase habits, through
consumer behavior analyses and purchase habit analyses, to provide the analysis related
to product sales and to further enhance the business profits of large compound
veterinary hospitals.
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Figure 3-2 Concept of Integrated Cloud Platform

The product recommendation system process in this study is shown in Figure 3-3.
A pet owner brings the pet to see a doctor and downloads the correspondent APP after
the mobile phone and identity authentication. The owner and the pet are then given the
iBeacon positioning transmitter, which would grasp the location of the pet in the
medical practice process. Meanwhile, the owner’s location in the store is recorded. After
entering the store, the owner could acquire the real-time information, images, and
location of the pet through the electronic device. Meanwhile, the iBeacon receiver could
acquire the owner’s data and, according to the owner’s location in the store, give the

notices related to product information and offers. When the owner has consumed in the
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store, the historical records would be analyzed with the data analysis system to predict
the preferred pet brand and the required products of the owner as well as provide offers,

such as coupons and store promotion.
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Figure 3-3 Process of Product Recommendation System
The integrated Cloud service platform in this study is designed according to
existing mechanisms and environment requirements to present the comprehensive
communication between pet owners and medical units and effectively utilize medical
information. The pet’s location could be grasped with iBeacon at any time, and the radio

frequency identification technology (RFID) could read the information in the pet’s chip
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and allow the owner registering the system for managers managing the information of
pets and members. The pet image data recorded with the video equipment could provide
medical staff for monitoring the conditions in a pet’s ward. A pet owner could connect
to Cloud service platform through the electronic device and APP for pet information
enquiry or remote visiting the hospitalized pets as well as acquiring relevant

recommendation and offers when shopping in the store.

Section Il Platform Establishment and Planning

Cloud service technology allows businesses not being restricted to the use of
physical equipment, simplifies service procedures, and provides differentiated services
for the relevant application of veterinary hospitals on Cloud service platform. Based on
“Large compound veterinary hospital infrastructure” and “Cloud service platform
framework”, the establishment of Cloud service platform is discussed in this section so
that the integrated system framework and mechanism could meet the practical
requirements and enhance hospitals’ intention to apply such a framework and
mechanism in the future.

1. Large compound veterinary hospital infrastructure

Large compound veterinary hospitals contain enormous data, including
information related to pet medical care and stores. Various allied members show
different customer sources that, when allied members upload and save relevant
information in the Cloud server, the data would be completely transmitted to
Cloud service platform, with the protection of information security, to win
customers’ trust by entirely protecting the data and privacy. The infrastructure
established in veterinary hospitals contains “iBeacon device”, “data analysis
system”, “video equipment”, and “storage”. When a pet owner shops in a pet

store during the pet’s medical practice, iBeacon would accurately grasp the
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locations of the owner and pet through positioning, and the number of signal
receivers for iBeacon would be established based on the store size and spatial
distribution. The owner, when shopping in the store, would be analyzed the
preference, according to the past purchase records and the real-time positioning,
and provided relevant offers to the mobile phone APP. During the pet’s medical
practice, the medical procedures could be recorded and monitored through video
equipment. When the pet returns to the ward, the living situation could be
recorded through the camera. Under the 180° or 360° panorama, the owner could
view the real-time picture of the pet. Storage would save pet medical care
procedures, pet real-time images, owner’s purchase records, and owner’s
positioning information, and the recorded medical procedures could be the
reference for any medical disputes in the future. Purchase records and
positioning information could be used in the data analysis system to provide the
most suitable offers for the owner.
Cloud service platform framework

Cloud computing is basically composed of various layers of visual
technology, and the framework is to transmit reliable services through the data
center. A pet’s data file could be copied to the global storage server through the
dynamic distribution and rapid copy algorithm of Cloud technology so that the
user could connect the Cloud service platform through the mobile phone APP.
Cloud service platform could carry large quantity of data. There might be
thousands of data transmitted among veterinary hospital allied members. In
order to stabilize Cloud service platform and meet the requirements, it is
necessary to establish or rely on Cloud technology suppliers to establish the
cluster server computing center to cope with daily data enquiry and message
exchange of veterinary hospitals and users. Veterinary hospital allied members
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therefore have to establish a steady Cloud center to complete the daily works of
veterinary hospitals and users. The Cloud framework is the integration of
platform, equipment, and software into the private network of hospitals, and the
infrastructure and related resources in the cloud are established in the network
firewall for institutions or departments in a company sharing the related

resources in the data center.

Section 111 Advantage of Integrated System

During the development of information technology, the technological application
of distinct software and hardware has become mature. Along with the era of big data,
many sales businesses start to emphasize consumers’ purchase records. Membership
cards or the information of checkout systems to record consumers’ consumption records
are therefore promoted, when data mining is used for exploring valuable data in
consumer data. Ordinary statistical analyses use sampling to collect some data and
generalize the population with such samples. However, such a method could not
complete deduce the population in'some situations, and there might be errors. Different
from the ordinary statistical analyses, big data analysis directly analyzes the population
of specific groups that deduction is not necessary for the analysis, but consumers’
relevant information could be directly analyzed. There are plenty of applications on the
Internet, e.g. users’ browsing records, purchase behavior, time on page, and comment &
evaluation, to analyze consumer behaviors. Nevertheless, physical stores could merely
collect data through membership cards or real-name consumption records to analyze
historical records. The combination of iBeacon with information systems could provide
managers with decision-making reference and decision-making points from different
aspects as well as provide new business models for stores changing owners’ passive

consumption habits. The stores therefore could discuss consumer preference and
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behaviors through data collection and analyses, actively promote with advertisement,
and recommend and introduce relevant products. In addition to providing pet owners or
consumers with an alternative choice, it could enhance the purchase intention of pet
owners and consumers. Meanwhile, a pet owner could know the location and the
treatment process of the pet to monitor the location and the real situations of the pet
during shopping.

Veterinary hospitals and pet stores used to consider the expertise but seldom
considered the needs of pet owners and pets. Nonetheless, the market structure is
changing with enhancing importance of pets that traditional veterinary hospitals and pet
stores could not simply rely on the past processes, without taking innovation into
account. Current veterinary hospitals are divided into traditional paper-based operation
and information system managed veterinary hospitals. Paper-based operation is time
and manpower consuming and would waste a lot of spaces such that it does not meet
modern management for efficiency. The latter, on the other hand, could not make
adjustment to cope with the time because of the inadequate understanding of
information technology so that effective solutions could not be immediately proposed
for the market demand. It therefore results in certain gap with new-generation people’s
habits. An integrated system combined with the application of big data and added the
data analysis systems in Cloud platform is therefore proposed in this study. In addition
to helping veterinary hospitals enhance the management efficiency, it also assists
store-compounded veterinary hospitals in effectively marketing the products and
making decisions through data.

By integrating video technology and equipment into this study, the full monitoring
and recording of pet medical care is provided, allowing the owner viewing the medical
practice of the pet at any time. When the surgery is completed and the pet is moved to a
general room, both the veterinarian and the owner could check the recovery situation
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and the living situation after the surgery through the real-time video images. For any
doubts about the medical care results, the image record could be retraced for the
judgment of decision-makers and the related people. The enhancing service quality and
functions provided by veterinary hospitals could effectively promote pet owners’ trust
and increase the intention to entrust the pets. Under the management of information
platform, veterinary hospitals could largely reduce costs for manpower and objects as

well as enhance the interaction and trust with pet owners.
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Chapter IV  System Design

Section | System Construction Requirement

According to the requirements of the integrated system, server software/hardware
equipment and network equipment conforming to the requirements are established in
this study. Table 4-1 shows the equipment requirements of the integrated system. In
regard to iBeacon Bluetooth signal transmitter, the model number HL-2541TP-iB is
selected and BLEv4.0 transfer protocol is utilized for supporting iBeacon standard
communication protocol, mainly for indoor positioning and advertisement. Raspberry Pi
3 processor- with ARM Cortex-A7 900MHz, 64 bits and 4 cores, is used for the
Bluetooth signal receiver. In comparison with the previous two generations, Raspberry
Pi 3 is compatible to more operating systems so that third-generation Raspberry Pi is
used as the Bluetooth signal receiver. JCNet’s Hermes Q1100 with Intel Xeon 3400,
which is a high-efficiency entry model and could support up to 32G memory, is selected
for the central control server, as the special network decoding operation allows TCP/IP
packet being directly operated on the network card, without taking up the use efficiency
of CPU. For small and medium enterprises with limited resources, such a server
presents better efficiency. In terms of statistical analysis software, R language is utilized.
R language is free software especially for statistics and data analyses and presents high
compatibility among different operating systems and rich packages. Famous brands of
D-Link and Cisco are selected for wireless network and wired network. The Cloud
service used in this study requires fast and stable environment that equipment with
higher stability is adopted to reinforce the data transmission speed and reduce the
equipment failure. In the beginning of the system establishment, basic equipment is set
in a veterinary hospital and the collected pet medical information, product information,

positioning information, and images are uploaded to the common Cloud platform or the
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physical storage server for related people smoothly operating relevant functions after

the establishment. It could enhance the management efficacy and reduce the costs for

manpower and maintenance of the veterinary hospital as well as reduce terminal users’

handling burden. Cloud service suppliers have better and complete resources for a

veterinary hospital’s data rapidly handling and analyzing the large quantity of

information within the shortest time. Cloud service, similar to a super computer,

provides network service efficacy, allowing small and medium enterprises reducing the

costs for physical equipment and providing high-efficacy software service. For this

reason, the major computation and storage in this study are achieved through Cloud

technology to reduce the burden on physical servers.

Table 4-1 The Equipment Requirements of the Integrated System

Equipment Name Specification
iBeacon HL-2541TP-iB
Broadcom BCMZ2836 900MHz ARM
Raspberry Pi 3
Cortex-A7
Central Control Server JCNet Hermes Q1100
Wireless Network Equipment . | D-Link DIR-885L Wireless AC3150
CISCO . SRW224G4-K9-NA  24Port
Wired Network Equipment
Hardware Switch Hub

Storage Equipment

TVS-873-64G 8-Bay NAS

CPU

Intel Xeon 3400

Network Interface Card

4 X Intel 1210AT

Memory

32GB

Monitor Video Equipment

i-family IF-001D 1080P

Network Video Equipment

TENVIS TH-661 HD
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Operation System Linux/Microsoft Windows Server 2016
Data Analysis Software R Script
Software
Database Software My SQL
Cloud Service Amazon Web Services
Mobile Operation System Android/iOS
Device Device Name Sony ~ Samsung ~ Asus ~ Acer ~ APPLE

Section Il Owner System Function

Along with the popularity of smart phones and mobile network, people would take
mobile phones with them to anywhere. According to the 2016 survey of eMarket, the
population of smart phone users in Taiwan was about 73.4%, which became the highest
smart phone penetration in the world. According to the 2016 survey of NCC, about
64.4% population in Taiwan used 4G mobile web-browsing service [62], revealing the
popularity of mobile web-browsing and smart phones. Moreover, the hot issue of
mobile payment in Taiwan has various financial businesses follow the trend and carry
with biometric mobile payment allowing people taking mobile phones, instead of
wallets, with them; such mobile phones combine the functions of applications and
payment. Mobile phone APP are integrated into this study to provide pet owners with
real-time pet-related information, including pet information, real-time images, medical
information enquiry, and information sharing, so that pet owners could thoroughly
understand the pets’ medical records, physiological records, and relevant medical
knowledge. Besides, a pet’s real-time medical procedures, life situations after the
surgery, and related surgery records could be viewed through the real-time image
system. The period for a pet staying in a hospital would change with the degree of
surgery and medical processes. A long period is required for a major surgery that a pet

owner would feel comfortable about a veterinary hospital which is able to provide the
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real-time pet information platform for the owner concerning about the pet’s situations at
any time. Such a function allows a pet owner not worrying about the pet in the hospital
as well as the veterinary hospital promoting the business characteristics and satisfaction
and reducing medical disputes caused by asymmetric information between both parties.
What is more, iBeacon is also combined in this study to acquire the locations of a pet
and the owner in a compound veterinary hospital. When a pet owner takes the pet to a
veterinary hospital, the veterinarian would provide the owner and pet with the Bluetooth
signal transmitter through a wristband and the pet’s collar and equip Bluetooth signal
receivers corresponding to the size of the compound veterinary hospital to accurately
position the locations of the pet and the owner in the compound veterinary hospital so
that the owner could check on the location of the pet and the proceeding procedures at
any time. According to the positioning of the owner in the shopping, the system would
transmit relevant offers and production related information to the owner’s mobile phone
APP so as to enhance the purchase intention. In this case, the mobile phone APP
functions to provide hot sales, coupons, and latest news. The proposed integrated
system functions are described as follows:
1. Owner authentication
When a pet owner, for the first time, brings the pet to see a doctor, the
veterinarian would store the basic data of the owner as well as the pet’s number
and medical records in Cloud platform and ask the owner to download the
proposed mobile phone APP, which is bound with the telephone number and basic
data, to confirm the owner’s identity for successive analyses of the owner’s
consumption records in the store and behaviors. Moreover, the owner would be
provided relevant product recommendation through the product recommendation
system. Meanwhile, the owner could check on the pet’s medical records and
location through the binding with the APP account so that the owner could acquire
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the pet’s real-time information wherever the Internet is connected and feel
comfortable about the veterinary hospital. The owner authentication and the APP
binding could benefit the management and real-name data analyses of the back-end
system. Meanwhile, if the pet is the high infection group of specific diseases, the
real-name management of owner authentication could directly advise the owner of
correspondent prevention knowledge and measure to effectively manage the
customers. The mobile phone APP log-in interface is shown in Figure 4-1, and the

relevant functions provided in the mobile phone APP are listed in Figure 4-2.
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Figure 4-1 Log-in Interface Figure 4-2 Relevant Function
2. Hot sales and coupons
The statistics of all consumers’ shopping data and the analyses of products
consumed by different pet owners through the product recommendation system

could provide hot-sales product information and coupons aiming at individual
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owners. According to the past product information of different pet owners in a pet

store as well as an owner’s moving track and the staying time at product selves in

the store recorded by iBeacon, the data are analyzed for recommending hot-sales

products so that the owner could directly inquire such hot-sales products and

information on the mobile phone APP. Besides, according to the location of a pet

owner detected by iBeacon, product coupons correspondent to the product shelves

are provided for the owner. Meanwhile, according to a pet owner’s purchase

records in the store, the consumption behaviors and preference are analyzed for

giving the product coupons and offer notice to enhance the incentive to purchase

the products and further promote the overall business turnover of the store. The hot

sales and coupon interface is shown in Figure 4-3.
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3. Pet information
A veterinary hospital would store a pet’s medical information to Cloud
platform for the owner and the veterinarian trace and inquire the relevant medical
information at any time. It could be the reference of a veterinarian’s treatment,
allow a pet owner checking on the pet’s physiological message and medical
records, and remind the owner of recording the situation and health conditions of
the pet after the surgery or general treatment as the important reference for next
treatment. A veterinary hospital could apply customized marketing according to the
pet information recorded by the owner, such as notice of return visit, vaccination,
and product offers. In addition to the function of transparent medical information,
it could provide a pet owner with the pet’s health information at regular time in
order to enhance the health recovery of the companion pet. The pet information
interface is shown in Figure 4-4.
4. Real-time image
When shopping in the store or intending to concern about the pet’s situation in
the veterinary hospital, a pet owner could connect to the real-time image system on
Cloud platform through the mobile phone APP to acquire the pet’s online real-time
images. A veterinarian, on the other hand, could take care of the pet in the
veterinary hospital through the real-time image system to timely discover and

handle abnormal conditions. The real-time image interface is shown in Figure 4-5.
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5. Medical information enquiry

The system function allows pet owners inquiring relevant medical problems,
including pet diseases, pet vaccines, pet related knowledge, and disease prevention
knowledge. It could also transmit pet owners’ problems, through the message
transmission system, to veterinary hospitals for responses. Meanwhile, veterinary
hospitals could also send real-time message, €.g. pets’ abnormal state and treatment
results, to pet owners through the system, which then becomes the communication
bridge between pet owners and hospitals. It could help a pet owner establish
relevant pet knowledge to enhance the pet companion’s quality of life as well as
achieve the idea of preventive health care to provide a more complete medical

knowledge network.
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6. Information sharing
In the advanced information technology era, the development of community
networks is prosperous and a lot of businesses contain network marketing in the
business strategies. Check-in and sharing articles and pictures are the most
powerful information communication in network marketing. The function of
information sharing is therefore proposed in this study, allowing a pet owner
directly using the APP provided by a veterinary hospital and sharing the contents,
such as the pet’s real-time images, medical information provided by the medical
information enquiry system, and considerate messages sent from the message
transmission system. A pet owner’s sharing could promote the service provided by
a veterinary hospital and, coping with the trend of the time, expose good systems
and good services in public.
7. Latest news
The system proposed in this study presents the function of latest news
reminder, which could be set for receiving, so that a pet owner could grasp the
latest real-time information of a veterinary hospital and the hospitalized pet, and
product and treatment offers of the veterinary hospital could be sent to owners.
When there is research on special disease infection, specific owners would be
noticed of the relevant pet medical care knowledge, health safety, and health care

to achieve the objective of prevention.

Section Il Manager System Function

Cloud service platform has been broadly applied currently, and a lot of system data
and functions have been integrated to existing systems through Cloud service. Cloud
service platform provides information and system services so that veterinarians,

veterinary hospital operators, and system managers could operate veterinary hospitals
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through Cloud system and manage the synchrony of veterinarian and owner (customer)

systems. Aiming at different roles and functions, including veterinarians, operators, and
system managers, the proposed system is demonstrated as follows:

1. Veterinarian

Veterinarians are those engaging in veterinary hospital related affairs,

including veterinarians, assistants, and nurses. Pet medical staff mainly serves

clients and satisfy clients’ needs. This system provides relevant functions for

medical staff assisting veterinarians in taking care of pets’ medical practice,

grasping the health conditions, and immediately and professionally dealing

with pets’ physiological problems. Figure 4-6 shows the veterinarian system

functions.
Pet Real-Time Online Medica 2

O ? ; o Reload Sign out

[nformation Video Registration Consultation <
&
Pet Information Cause of Disease Doctor Information
Delete

Owner : Daniel Lee Accident. Closed fracture Name @ Steven Su
Pet Chip : XXXXXX of shaft of femur Hospital : NTUH
Type * Dog Phone : 0912345678

Breed : Poodle Medical Record

Gender : Male
Size : Small

-

Age * 3

Figure 4-6 Veterinarian System Functions
(1) Pet medical care record
Pet medical care record system mainly records pet-related medical
information. Pet diseases and prescriptions recorded by veterinarians are
transmitted to the Cloud server database, including pet’s chip number, owner,
variety, figure, size, illness factor, medical records, and veterinarian’s data.
The system would record a pet’s diseases and the prescriptions for the
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reference of the owner and the veterinarian at the next visit. A pet owner, on
the other hand, could acquire the pet’s medical records through the mobile
phone APP.
(2) Real-time video

By equipping real-time video equipment in pet medical care wards and
medical rooms for veterinarians monitoring pets’ living situations and
recovery conditions could effectively reduce the time and process of
inspection by people. Meanwhile, the abnormal state of a pet could be
observed through the real-time video equipment. When problems occur, it
could reduce delay treatment caused by inadequate information resulting in a
pet not being timely placed. Veterinarians, on the other hand, could manage
wards through the system to promote the service quality of the hospitals.
(3) Registration system

Online registration system is the trend of a hospital’s informatization. A
pet owner could log in the bound identity account and password through the
mobile phone and precede online registration for the pet, instead of waiting in
line and going through complicated registration procedures. The owner then
could take the pet to the veterinary hospital in the arranged time interval. For
filing the registration system database, a pet owner’s personal basic data and
the pet’s data are required, such as name, address, pet’s name, and pet’s
variety. A veterinary hospital could effectively release the flow of people and
manage the number of registering people through the system to enhance the
administration and management efficiency as well as maximize the time to see
pets.
(4) Medical consultation system

Medical consultation system is a bidirectional system. When a pet owner,
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with the medical information enquiry or message delivery system on the
mobile phone APP, sends problems related to pet medical care, disease
prevention, pet health care, and others to a veterinary hospital’ system, the
system would automatically notice the veterinarian of such medical enquiry
service. The veterinarian, on the other hand, could directly respond to the
owner’s mobile phone APP through the system in order to maintain the
communication between the hospital and the owner.
2. Operator
An operator grasps the business direction of the veterinary hospital and the
store and presents the Key role in the future strategies of the veterinary hospital.
Sufficient information is required for judging the direction of a veterinary
hospital and the problem handling method. For this reason, the establishment of
a complete information decision-making network is the key to an operator
managing the overall quality of a hospital. Figure 4-7 shows the operator
management platform interface. All data, images, and medical records are
covered in the operator’s system authority.

Statistical Account Medical Video

. i . ; Reload Sign out
Analysis System Certificate Management <

iC hoose the treatment room v
NRI101
NR102
NRI103
NR204
SRI101
SR102

Figure 4-7 Operator Management Platform Interface
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(1) Store product statistical information

The integrated system proposed in this study would generate large quantity
of data because of the integration of system procedures, including product sales
information in the veterinary hospital store, indoor positioning information of
pet owners, real-time video images, medical records, and hospitals’ accounts of
receipts and payments. An operator could analyze relevant statistical
information for the reference of business decision-making. With the data
analysis, the average time for surgery, data mining results of products,
consumer behaviors, and the operating income and expenditure of the veterinary
hospital could be acquired.
(2) Accounting system

Accounting system is integrated into Cloud platform in this study. Besides,
the combination with the statistical analysis system allows an operator directly
viewing the operating situation and accounting financial statements of balance
of account, balance sheet, cash flow statement, income statement, and statement
of changes in equity of the veterinary hospital to inspect the financial situation
of the veterinary hospital for judging the future business.
(3) Hospital medical certificate

When pet owners or the outside world question about improper surgery
processes, improper pet treatment processes, and improper care from
veterinarians, veterinary hospitals could provide real-time video images of pets
in pet wards and surgery rooms as well as relevant medical certificates and
records stored in Cloud platform as the effective and direct medical evidence to

reduce medical disputes.
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(4) Video image management

Managers could select the real-time images in a ward through the treatment
ward list. The function could be used for inspecting the pet care situations in
various areas and monitoring improper care from veterinarians, if any.
Meanwhile, operators could grasp the firsthand message, control the situation,
and urgently handle crises when emergent situations or exceptional events
appear in hospitals.

3. Information system manager

Information system manager is the platform technology and maintenance
staff of a veterinary hospital, mainly in charge of maintaining the system
operation and dealing with exceptional events and maintaining information
security to prevent from Internet attacks causing the collapse of hospital systems
and the loss of hospitals. Regular data backup in Cloud and redundancy could
prevent data from loss caused by natural disasters and unpredictable disasters.
Since the development of Cloud platform is mature, system maintenance and
management of Cloud platform entrusted to Cloud service suppliers could
effectively reduce hospital’s costs. However, information staff in hospitals
should be able to understand the maintenance of information systems, data
security, incident handling, and regular data backup as well as contact with
Cloud service suppliers for the normal operation of veterinary hospitals. Figure

4-8 shows the information system manager function.
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Figure 4-8 Information System Manager Function

(1) System maintenance

Maintaining the stability of information management system could reduce
unnecessary loss that a major duty of an information system manager is to
maintain the stable operation of systems. System managers therefore have to
understand the operating principle and operation of systems as it relies on the
crisis processing capability and spontaneous responses of system managers
when problems occur. Particularly, the fluency and function of mobile phone
APP and the operation of information system in veterinary hospitals should be
kept fluent to ensure the service quality and enhance the customer satisfaction.
Data loss resulted from unstable information systems and the effect on the
operating loss of hospitals could be reduced while enhancing customer
satisfaction.
(2) Information security

Current Cloud computing technology still exists in security risks. Data

security and privacy, which could result in serious loss of an enterprise when
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being stolen or damaged, need reinforce the protection. In physical information
environment, information managers could apply other methods to maintain or
remedy afterwards to reduce the damage down to the lowest. However,
information security problems caused by Cloud service suppliers would be hard
to remedy under the structure of Cloud computing. Relatively, enterprises
would spend higher costs on information security maintenance and management.
In this case, information managers should present sufficient knowledge and
technologies on information security protection to prevent from the loss caused
by information security problems. The transmission of hospital data to Cloud
platform should be ensured of virus-free, and system managers have to establish
antivirus protection mechanisms and the network section of firewall.
(3) Exceptional event

System management tool would alert with sound and window, when the
system appears abnormality, to remind information system managers and
relevant technicians of confirming the exceptional event and solving the
abnormal problems to maintain the system stability.
(4) Data backup

Veterinary hospital related data are the important asset of a veterinary
hospital. As a result, backup is an important investment. When the system
appears problems, the data could be timely searched back to prevent from loss

caused by disasters or error operation.
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Chapter V Conclusion and Future Work

Section | Research Conclusion

Following the changing family structure in the society, a lot of people entrust the
mind to pets. Some scholars even promote the name as companion animal. The
enhancing status of pets in a family has the family members increase the concerns about
pets, regard them as family members, and expect to treat them as people. It therefore
enhances the development of pet industry, including pet medical care, pet beauty, pet
stores, and pet hotels. Compound veterinary hospitals developed in the past years
combine veterinary hospitals or beauty shops with pet stores to provide innovative
business model, in which operating costs are reduced by bulk purchase and the overall
service quality is enhanced by the application of complete pet service procedures to
attract customers. Nonetheless, the application of information technology to veterinary
hospitals has not been popularized. Meanwhile, the business model in pet industry is
changing constantly. A lot of veterinary hospitals could not catch up with the business
trend. This study therefore expects to provide veterinary hospitals with the integrated
information technology to promote the capacity and reinforce the competitiveness.

The system proposed in this study combines iBeacon, the indoor positioning
technology, with the medical care system applied in Cloud service platform and
provides an integrated system for compound veterinary hospitals to enhance the
management efficiency and the overall business turnover. iBeacon is applied to acquire
the real-time location of a pet owner and provides the correspondent product
information and product offer news. With the combination of Cloud platform and
information system, the system proposed in this study allows a pet owner connecting to
Cloud platform, through the mobile phone APP for relevant information and functions,

including hot sales, coupons, pet information, real-time images, medical information
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enquiry, information sharing, and latest news. The services of product offers, medical
information enquiry, and latest news are the connection bridge between pet owners and
hospitals, and the pet information and real-time image records could reduce medical
disputes between pet owners and hospitals caused by opaque medical practice. The
system records allow medical information and surgery processes being public and
transparent to reduce pet owners’ distrust of veterinary hospitals. The integrated system
could reduce administrative procedures and human care costs to enhance veterinarians’
service quality. The integrated system could also store surgery process images and
medical information for the case study examples among veterinarians as well as
experience exchange and sharing among hospitals. The data and statistical data
accumulated in the established information platform could provide operators with
reference for future business directions and decision-making of the veterinary hospitals.
Consumer behaviors 'could be discussed through the analysis of product sales
information to further determine the future business direction of veterinary hospital
stores. The data mining technology could dig out the correlations among a pet’s infected
diseases, variety, age, and figure for the reference of future medical treatment. Summing
up above explanations, the integrated system proposed in this study presents the
following advantages:
(1) To provide operators with different marketing from the past through iBeacon,
the indoor positioning technology.
(2) To provide pet owners with offers through shopping recommendation system
to enhance the purchase intention.
(3) To connect the relationship between pet owners and veterinary hospitals
through Mobile phone APP.
(4) To provide pet owners with customized services through the data analysis
system.
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(5) To reduce human care costs, decrease medical dispute risks, provide pet
owners with the pets’ real-time images, and monitor the operating procedures
of hospitals through real-time video.

(6) To reduce administration costs and enhance administration efficiency with the

establishment of Cloud service platform.

Section Il Research Restriction and Future Work

It is difficult to seek for the cooperation with manufacturers or the government
because of the high rental for the proposed veterinary hospital infrastructure and Cloud
service platform as well as limited time and manpower that this study mainly discusses
the system framewaork. It is expected that a small part of system implementation could
realize the system establishment and seek for the cooperation with manufacturers and
the government to complete the proposed system framework. In the future,
questionnaire survey or interviews could be utilized for directly acquiring the actual
needs for the information system from veterinarians or pet owners so as to complete the
information system to provide information services close to the relevant people.

The development of Cloud technology is quite mature, and information
manufacturers are competing in the market. Under the fierce competition, general
consumers and small and medium enterprises are benefited. For instance, Google,
Amazon, and Microsoft provide Cloud platform services, allowing small and medium
enterprises not spending large amount of costs for establishing physical equipment.
Many hospitals present the trend of informatization nowadays. However, few integrated
information systems are offered for veterinary hospitals. It is therefore expected that
veterinary hospitals could effectively apply Cloud resources and establish more
effective medical information management systems to replace the existing medical

management procedures and provide better services.
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