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System architecture function chart
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        Global advancements in medical technology and improvements in health awareness have enabled the 
continual increase of the average life expectancy of Taiwanese people. Although the government has promoted 
the Sports for All policy, public knowledge regarding physical activity, including pace, heart rate, and calorie 
expenditure during exercise, remains inadequate. In recent years, interest in cycling among Taiwanese people 
has increased rapidly. However, as an outdoor sport, cycling is affected by unexpected conditions such as road 
and weather conditions, which indirectly affect people’s willingness to participate. Any outdoor activity in an 
urban area entails numerous risks, causing an increased preference for indoor activities. When using fitness 
equipment, determining whether the target exercise level has been reached is difficult for users, and the statis-
tics generated by the equipment following an exercise routine are often difficult to interpret. The research 
has developed a mobile application (app) and a Web page system that are connected to indoor cycling (spin 
bike) equipment, which uses a sensor to detect and output physiological data. This provides immediate 
feedback to users after using the equipment, enabling them to clearly understand the outcome of each exercise 
session.

        Figure 1 illustrates the planning and development  structure of this  mobile app system, the functions of which include 
various  other sub-functions such as equipment  management, exercise profile, class  management, and  personal  trainer. 
This  mobile app enables the user and manager to search relevant information and manage basic features of the 
system using  a handheld device. Users can also view notices by logging onto the website. This system integrates 
exercise profile with equipment management forming a compre-hensive health management system. 

Cloud Network Management System of
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        This mobile app is composed of four primary functions: equipment  reservation, exercise profile, class infor-
mation, and trainer information. All the data are stored using cloud computing technology. Information regarding 
the functions and operation procedures are as follows:

        Compared with the other sports management systems currently available on the market, the mobile app 
developed by the research contains several innovative features:

      The system connects the spin bike to smart phones, and a sensor collects data and sends the data to a 
server for analysis. These data are then sent to the user’s cell phone as diagrams, providing users with information 
regarding the amount of calorie consumed during the exercise and the exercise profile.

      Currently, few  Web pages and mobile app systems connect to fitness equipment. Using our application, the 
sensor on the fitness  equipment collects physiological data, and then the management system provides instant 
feedback to the user. The user may regulate the pace of exercise and breathing by consulting the physiological 
information presented on the screen.

      Currently, few systems provide both a Web page system and mobile app software, and even fewer systems 
provide data synchronisation between the two platforms. This system does not require separate updating, 
increasing the convenience for both the user and manager and enabling them to experience an improved 
management system. In addition, through this system, users can receive information from multiple channels and 
instantly make reservations online.

      The research has developed a personal profile function for the user to examine their weekly exercise volume by 
using the mobile app or the Web page system. The data are presented as curve diagrams, allowing the user to 
understand the nature of each type of exercise and schedule classes accordingly. 

      Weekly class timetables are displayed. The user may view the 
classes available each week and click on a desired class to enter 
the equipment reservation page, where class introductions conta-

(1) Equipment reservation
            The user can connect to the Internet and open the mobile app designed by our team to reserve equip  ment and   
      classes at any time and any location.

3. Technical Development

ining information about the class and reservation function are 
presented. This function provides class information to the user 
instantly; thus, users can understand the differences between 
beginner, intermediate, and advanced classes, and choose the 
appropriate class accordingly.

      This function contains information about instructors’ teaching methods. Users may choose trainers based on 
exercise intensity and the available session times.

4. Technological Competitiveness

(3) Class information

(1) Receives data from the sensor instantly

(2) Integrates Web page system and mobile app software

(3) Provides a personal profile for exercise volume management

(4) Trainer information

(2) Exercise profile

Figure 2    Operating system architecture flowchart



      The objective of planning, developing, and building this system is to construct a product that meets industrial 
demands. The functions and design of the system are the outcomes of numerous discussions with professional 
fitness instructors and equipment manufacturers. This system records exercise profiles and possesses numerous 
features:
(1) It provides reminder and equipment reservation functions.
(2) Users can retrieve exercise history records, which are presented as curve diagrams that are easy for users to 
      understand and evaluate their current states.
(3) The fitness equipment is equipped with sensors, enabling users to examine their physiological conditions and 
      calorie expenditure after using the equipment. These data are recorded to ensure that the users understand 
      their physical status.
(4) It provides class information and details.
(5) It provides information on trainers and enables users to select trainers according to their preferences.

      In future, we intend to continue to develop this management system and extend its use to other sports activi-
ties to realise the application and building of a physical fitness cloud. The technology and development results of 
this project will be used in business models and shared with collaborating enterprises and manufacturers. Finally, 
this system will be promoted to gym and fitness equipment agencies, thereby creating a considerably amount of 
business opportunities. 

      We thank the donate and efforts of Magtoinc Technology Co., Ltd, Professor Hsu-Yang Kung Department of 
Management Information Systems and Dr. Jer-Yi Wu. 

      The research has consulted sports health experts on relevant formulae for converting physiological data 
to ensure that the system analyses data accurately. The data are provided to users as references or to man-
agers for research purposes.

      The research collaborated with fitness equipment manufacturers, who reviewed our developed system, 
to further our understanding of the functions necessary for current commercial systems, and determine 
the direction of R&D efforts.

(5) Design that meets industrial demands

5.  R&D Result
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(4) Exercise and physiological data analysis
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       Adequate Physical activities and exercise is good for everyone, especially for those who have type 2 diabetes. 
One of the benefits of exercise is that patients can control their body weight and blood sugar levels, along with eating a 
good diet and taking any medicine your doctor prescribes. 
       In addition, physical activities can increase insulin sensitivity, so that cells are better able to use any available 
insulin to take up glucose during and after activity.
         However, people don’t get enough physical activities, no matter the young population or those who have special 
needs, such as diabetes mellitus, thus could increase the health risks. The reasons for inadequate physical activities are 
complex, however, self-determination play a critical role in the loop.
        The purpose of this project is to compose an App for diabetes population, to monitor patients’ physical activities, 
then we expect that via the long-term use, could control their blood sugar and HbA1c.

        The App we created for population with diabetes, it consisted in several new functions that did not shown in the 
Exercise-Alarm App. The new functions are as follow:

         We created the function to record the fasting blood glucose, body weight, as well as the time of physical 
activities. Meanwhile, HbA1c can be added in the month-period record.

        The blueprint of this App was based on the App of ‘Exercise-Alarm’, 
(2013 version) which was composed by this research-team with the 
funding from the Sports Administration, Ministry of Education.
        A major government study in the U.S., the Diabetes Prevention Program 
(DPP), showed that a healthful diet and a moderate exercise program 
resulting in a 5 to 7 percent weight loss can delay and possibly prevent 
Type 2 diabetes. We believed that Physical activity also plays an import-
ant part in preventing diabetes. The point of this mechanism is not 
merely related to the role of physical activities, it should be emphasized 
the long-term record of individuals’ physical activities.

3. Technical Development

The App for Diabetic Patients on
Monitoring  their Physical Activities

(1) The multi-record function



        To analyze the pattern of individuals’ physical activities in 
daily life, we tried to classified the intensity of different physi-
cal activities; for example, the intensity of riding a bike should 
higher than walking, moreover, playing tennis might higher than 
biking. When user record their daily physical activities, the App can 
determined total amount of moderate and vigorous physical 
activities, then become a direction for change one’s lifestyle.

        The most interesting part of this App is reminder, 
which based on the concept of alarm. We need someone or 
something to remind us to do exercise, that is, wake-up 
function. We also believed that friends, families, even the 
doctors/nurses, will play a critical part in this App, because 
they can provide the function of on-time call.

        Recently, there has been a lot of devices in the wearable 
technology space in healthcare, though most current applica-
tions are focused on wellness and health tracking. In this time, 
we expect that there will be increased activity in wearable tech-
nology that qualifies as medical devices and gathers data in a 
way that integrates into the patient’s health record.
        Although the  technology  will be more use-friendly, users 

4. Technological Competitiveness

(2) The diverse-analyze function

(3) The reminder function 

have to pay some thousand dollars to get one. As our propose, the App in the cellphone should 
provide similar function, just likes the wearable technology that regulated as a medical device, 
instead of being simply a consumer wellness device, can help to revolutionize patient care 
while driving down healthcare costs.  



        A special thanks to all staffs of the office of R&D, for their kindly help on the procedure of apply 
this project, and also thanks to Ling Cheng Technology Co., Ltd., for their help on all develop-
ment of this APP.

        The App that we compose for diabetes population will be presented in the App-Store by the 
end of 2014. We tried to make this program more friendly, more useful, and to provide the function 
similar to the wearable-device. To enables constant monitoring and data collection, we also allow 
that the health-care providers have the right to look at data over time and understand patterns of 
patient behavior. A deeper understanding of patient behavior is one of the keys to improving health, 
especially in managing chronic conditions that are primarily driven by leading an unhealthy lifestyle.
        Not only for the users with diabetes, we also consider the App might have the additional 
benefits to other patients with chronic diseases, such as anxiety, COPD, and so on. 
        Another valuable expectation is to build one’s health or physical activities history via this App. 
For instance, when we want to change our lifestyle to the healthier way, there is no references to 
follow. For this reason, we encourage the patients should make a long-term record, thus  to deter-
mine the way to change.This App could be easier to expand to other special-need population. The 
health-care providers can also use the data from the web-based data, to identify patients that are 
fully compliant with their care regimen and show improvements, avoiding the need for unnecessary 
office visits.

5.  R&D Result
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