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ABSTRACT

Gamification can be viewed as a process design which encapsulates competition, achievements, status 
and self-expression. Gamification is used as a tool for improving physical fitness. In this chapter the 
physical activity using treadmill walking is considered. Calorie burn calculation plays a vital role in 
the gamification design. In treadmill calorie burn calculation, traditional and fuzzy based methods are 
compared for effective gamification. In the traditional calorie burn calculation method different equations 
are used for different incline levels. In the fuzzy logic method fuzzy reasoning technique is applied to 
calculate the calorie burn for different incline levels. It is identified that fuzzy based calorie calculation 
enhances physical activity and supports Gamification. Fuzzy based calorie burn calculation methods 
produces approximate values and supports the players to choose higher incline levels instead of lower 
incline levels and thereby burning more calories.

INTRODUCTION

Overweight and obese is a growing threat for kids and adults. This is the main cause for many health 
risks such as heart disease, diabetes, blood pressure, cholesterol and cardio-vascular diseases (Strong, 
Malina, & Blimkie, 2005). There are many research reviews and published scientific articles examine 
the need for physical activity and fitness to enhance healthy life style in the present stressful environment 
(Castelli, Centeio, Hwang,Barcelona, Glowacki, Calvert, & Nicksic, 2014). The number of published 
articles that examined the relationships between physical activity and fitness is shown in Figure 1.
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Physical activity can be defined as any bodily movement produced by skeletal muscles that results 
in energy expenditure (Carl, Kenneth, & Gregory, 1985). A planned, structured and repetitive physical 
activity is called an exercise (Carl, et al. 1985). There are many physical activities such as house hold 
work, occupational, sports, etc. that can be performed in daily life for energy expenditure.

The technology development and consistently growing stress in work environment that reflects in 
personal life reduces the ability of the people to spend energy through physical activities. A regular 
exercise is required to maintain physical fitness, reduced stress and good health. The low, moderate and 
high intensity exercise determines the amount of energy spent. The amount of energy spent is measured 
in kilojoules (kJ) or kilocalories (kcal). The intensity, duration and frequency of muscular contractions 
determines total amount of calorie burnt (Taylor, 1978).

There are many indoor and outdoor exercises available. The best outdoor exercises are walking, jog-
ging, biking, swimming, and hiking. In spite of recommendations made by several researchers to exercise 
outdoor to burn more calories, several factors like time, personal safety, allergies and/or weather condi-
tions limits outdoor activities (Atif, Oumair,Daciana, & Evor, 2013). So there is a need for people to 
make use of equipment to exercise outdoor activities at indoor. The commonly used indoor equipments 
are treadmill, elliptical, and bike. Among these treadmill is the most common equipment used by wide 
range of people. Treadmill can be used for various purposes like exercise, training, treatment of stress 
disorder, etc. which enables the user to set up an indoor exercise that can be carried out irrespective of 
outdoor conditions. Treadmill is a common piece of equipment that offers variety of benefits such as 
walk, jog and run. It helps to burn calories, build speed and endurance to improve the health condition. 
Many treadmills feature calorie counter that estimates the number of calories burnt during the workout.

Gamification is a technology based tool integrated into non-game applications. It increases involve-
ment through participation to achieve pre-defined goals. Though exercising using treadmill is a preferred 
method for burning calories, there is a lack of motivation to achieve activity goals. Gamification can 
motivate exercise faster, longer, frequent and enjoyable physical activity. Gamification is defined as 
“the use of game design elements in non-game contexts” (Deterding, Dixon, Khaled, & Nacke, 2011).

Figure 1. Number of articles examining physical activity and fitness published yearwise



 

 

18 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/a-fuzzy-based-calorie-burn-calculator-for-a-

gamified-walking-activity-using-treadmill/169484

Related Content

Optimized-Fuzzy-Logic-Based Bit Loading Algorithms
Sankar Ganesh S., Mohanaprasad K., Arunprakash Jayaprakashand Sivanantham Sathasivam (2017).

Handbook of Research on Fuzzy and Rough Set Theory in Organizational Decision Making (pp. 305-315).

www.irma-international.org/chapter/optimized-fuzzy-logic-based-bit-loading-algorithms/169492

Game Theoretic Analysis of Insurgent Attacks, Government Protection, and International

Intervention
Kjell Hauskenand Mthuli Ncube (2020). International Journal of Strategic Decision Sciences (pp. 56-75).

www.irma-international.org/article/game-theoretic-analysis-of-insurgent-attacks-government-protection-and-international-

intervention/246323

Aligning Aggregate Planning with (s,S) Inventory Model in a Stochastic Demand Environment
Shantanu Shankar Bagchiand Rik Paul (2018). International Journal of Strategic Decision Sciences (pp.

29-44).

www.irma-international.org/article/aligning-aggregate-planning-with-ss-inventory-model-in-a-stochastic-demand-

environment/198944

Access and Use of Information by Primary Health Care Providers in Rural Uganda: A Qualitative

Approach
Maria G. N. Musoke (2012). Integrated and Strategic Advancements in Decision Making Support Systems

(pp. 83-92).

www.irma-international.org/chapter/access-use-information-primary-health/66726

Knowledge Sharing in Project Environments: Case Study in a Financial Sector Company
Zinga Novais, Jorge Vareda Gomesand Mário José Batista Romão (2021). International Journal of

Strategic Decision Sciences (pp. 1-17).

www.irma-international.org/article/knowledge-sharing-in-project-environments/282451

http://www.igi-global.com/chapter/a-fuzzy-based-calorie-burn-calculator-for-a-gamified-walking-activity-using-treadmill/169484
http://www.igi-global.com/chapter/a-fuzzy-based-calorie-burn-calculator-for-a-gamified-walking-activity-using-treadmill/169484
http://www.irma-international.org/chapter/optimized-fuzzy-logic-based-bit-loading-algorithms/169492
http://www.irma-international.org/article/game-theoretic-analysis-of-insurgent-attacks-government-protection-and-international-intervention/246323
http://www.irma-international.org/article/game-theoretic-analysis-of-insurgent-attacks-government-protection-and-international-intervention/246323
http://www.irma-international.org/article/aligning-aggregate-planning-with-ss-inventory-model-in-a-stochastic-demand-environment/198944
http://www.irma-international.org/article/aligning-aggregate-planning-with-ss-inventory-model-in-a-stochastic-demand-environment/198944
http://www.irma-international.org/chapter/access-use-information-primary-health/66726
http://www.irma-international.org/article/knowledge-sharing-in-project-environments/282451

