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ABSTRACT 

Objective of this project is to design a smart fitness tracker system which will record 

users' indoor fitness routine by minimizing the hassle of manually counting the sets and 

repetitions, especially of weight exercises. An attempt has been made to distinguish 

between each member of the gym using Radio Frequency Identification (RFID) scanner 

and tag. This aids in separately feeding and updating users' respective data on the 

database which will further contribute to the Fitness Tracker App. This project can help 

solve problems of the traditional way of mentally logging the data which tends to be 

inaccurate. We analyze the recorded data to give suggestions about users' progress 

which helps in setting a goal for the future. This project comes under the category of 

Green IT since it uses cloud services. Furthermore, many such trackers for various 

equipment can be evolved from this project. 
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1. INTRODUCTION 

Health and fitness are the most prominent sectors that utilize the technological advancement to 

a large extent. Physical activity (PA) increases the blood circulation without stressing the body. 

It tones the muscles and enhances strength, endurance and flexibility. It is through PA the 

cardiovascular system is strengthened and hence heart and lungs will be stronger. Researchers 

have demonstrated several advantages of PA and negative impact of sedentary behavior. PA 

reduces the risk of heart attacks by 50% and decrease the blood pressure and blood-glucose 

levels. Hence, PA has become increasingly prominent when determining the fitness of athletes. 

Sports are a type of physical activity that enhances a person's overall health. Obesity, asthma, 

diabetes, and a variety of other health issues develop as a result of physical inactivity at an early 

age. Taking part in sports and games decreases the risk of cardiovascular disease, diabetes, and 

some cancers. Compared to others, athletes would have a more positive outlook. According to 

studies, athletes are less prone to use drugs or tobacco. People who compete in athletics during 

the school days do not drop out from schools and score much well in tests and examinations. 

Sports participation helps instill character values such as honesty, equality, team spirit, and 

respect for teammates and competitors. It teaches people to be humble, humane, and self-

confident. It allows people to strengthen their leadership capabilities. It has a stronger influence 

on personal characteristics including consciousness, assertiveness, and communication 

abilities. Sports have a pivotal role in promoting positive youth. It necessitates a great work 
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ethic, dedication, determination, and commitment. Training sessions and involvement in sports 

meet is needed to increase the performance. 

Sports and games are organized PAs that can be practiced by people of all age groups. The 

one who participates in sports and games demonstrate leadership quality, team spirit and 

disciplined behavior. Participation is sports helps all-round development of an individual. The 

positive effects in sports are because of PAs. If an athlete wants to participate in sports and 

games, he is expected to practice organized PAs, which aim at the betterment of results. Because 

of PAs, the muscles get strengthened and excess fat will be reduced. Physical fitness will 

increase the energy level and boost mood. Participation in sports makes the students physically 

fit and mentally steady. 

Athletes' success is influenced by their fitness. In the early stages of training, individual 

athletes show varying levels of progress and skill sets. Athletes are to be appropriately prepared 

for game-specific variables in order to gain fitness and increase performance. Two types of 

training models that are used include: general training and sports-specific training. For the 

sporting case, the generic model excludes any technical skills. Athletes are prepared for short-

term training using this model, with 2-4 training sessions a week. Athletes who participate in 

sports-related training are taught how to use techniques and strategies that are specific to their 

sport. Athletes are prepared for long-term training using this model, with 5–6 workout sessions. 

Athletes who participate in sports-related training are taught how to use skills and tactics that 

are specific to their sport. Athletes are expected to keep fit throughout their careers. Athletes 

will benefit from sports-specific preparation and coaching activities that will help them develop 

the skills they should enhance their performance. Throughout an athlete's career, their fitness 

should be closely monitored. 

The field of sports and gaming has been influenced by the influx of info. As a result, the 

term "scientific athletism" has become common. Athletes' diet and physique have been altered 

by a powerful surge of information. It is possible to assess all the athletes do with the aid of 

sufficient data. Data analytics is also used to guide decision-making in the sports and gaming 

industry. IoT devices, GPS trackers, smart cameras, and other similar devices track athletes' on-

field performance, while machine learning (ML), artificial intelligence (AI), and predictive 

analytics are used to identify the next champion or superhero. Anything in sports has become 

computer-driven, thanks to the professional sports world's embrace of analytics and data. 

Athletes and coaches will be under continuous pressure to improve their performance. This has 

opened up many opportunities for analytics in sports to get reliable and real-time insights. These 

days, teams hire data management specialists to offer them a data advantage to maximize their 

performance. 

2. WORKING PRINCIPLE 

The proposed system has a major edge over prevailing mobile applications in the sense of data 

input given to the system. Raw data is directly sent to the processing and controlling data from 

the sensors mounted on or embedded in each of the equipment. This minimizes much of the 

error that occurs in the data calculation and hence predictions, due to human intervention. Raw 

data is filtered and then stored on the cloud. It is then displayed on a mobile application in a 

user-friendly interface. Data is analyzed over a number of parameters based on daily workout 

and the previously recorded progress. Timely notifications are provided on the app about a 

user's daily progress and the necessary suggestions. Also, the design aims for an economic 

system with considerable precision. 
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3. BLOCK DIAGRAM 

 

Figure 1 Block Diagram 

3.1. Heart Beat Sensor 

A heart rate monitor (HRM) is a personal monitoring device that allows one to measure/display 

heart rate in real time or record the heart rate for later study. It is largely used to gather heart 

rate data while performing various types of physical exercise. Measuring electrical heart 

information is referred to as Electrocardiography (ECG or EKG). Medical heart rate monitoring 

used in hospitals is usually wired and usually multiple sensors are used. Portable medical units 

are referred to as a Holter monitor. Consumer heart rate monitors are designed for everyday use 

and do not use wires to connect. 

3.2. Distance sensors 

Distance sensors (or proximity sensors) generally work by outputting a signal of some kind, (eg 

laser, IR LED, ultrasonic waves) and then reading how it has changed on its return. That change 

may be in the intensity of the returned signal or the time it takes the signal to return. 

3.3. Pulse Sensor 

Pulse Sensor is a reflection type photoelectric analog sensor used to measure pulse and heart 

rate. Having been worn around the finger or earlobe, the sensor can transmit the collected 

analog signal to MCU. And then the analog signal will be converted into digital signal. With 

simple calculation finished, the MCU gets heart rate values and uploads them to computer for 

drawing the pulse waveform. Pulse Sensor is an open source hardware, suitable for scientific 

research and teaching presentation on heart rate subject and secondary development. 

3.4. Calorie Sensor 

A calorimeter is an object used for calorimetry, or the process of measuring the heat of chemical 

reactions or physical changes as well as heat capacity. Differential scanning calorimeters, 

isothermal micro calorimeters, titration calorimeters and accelerated rate calorimeters are 

among the most common types. A simple calorimeter just consists of a thermometer attached 

to a metal container full of water suspended above a combustion chamber. It is one of the 

measurement devices used in the study of thermodynamics, chemistry, and biochemistry. 
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To find the enthalpy change per mole of a substance A in a reaction between two substances 

A and B, the substances are separately added to a calorimeter and the initial and final 

temperatures (before the reaction has started and after it has finished) are noted. Multiplying 

the temperature change by the mass and specific heat capacities of the substances gives a value 

for the energy given off or absorbed during the reaction. Dividing the energy change by how 

many moles of A were present gives its enthalpy change of reaction. 

3.5. Microcontroller 

A microcontroller (MCU for microcontroller unit) is a small computer on a single metal-oxide-

semiconductor (MOS) VLSI integrated circuit (IC) chip. A microcontroller contains one or 

more CPUs (processor cores) along with memory and programmable input/output peripherals. 

Program memory in the form of ferroelectric RAM, NOR flash or OTP ROM is also often 

included on chip, as well as a small amount of RAM. Microcontrollers are designed for 

embedded applications, in contrast to the microprocessors used in personal computers or other 

general purpose applications consisting of various discrete chips. In modern terminology, a 

microcontroller is similar to, but less sophisticated than, a system on a chip (SoC). An SoC may 

connect the external microcontroller chips as the motherboard components, but an SoC usually 

integrates the advanced peripherals like graphics processing unit (GPU) and Wi-Fi interface 

controller as its internal microcontroller unit circuits. Microcontrollers are used in automatically 

controlled products and devices, such as automobile engine control systems, implantable 

medical devices, remote controls, office machines, appliances, power tools, toys and other 

embedded systems. By reducing the size and cost compared to a design that uses a separate 

microprocessor, memory, and input/output devices, microcontrollers make it economical to 

digitally control even more devices and processes. Mixed signal microcontrollers are common, 

integrating analog components needed to control non-digital electronic systems. In the context 

of the internet of things, microcontrollers are an economical and popular means of data 

collection, sensing and actuating the physical world as edge devices. Some microcontrollers 

may use four-bit words and operate at frequencies as low as 4 kHz for low power consumption 

(single-digit milliwatts or microwatts).  

3.6. LCD Display 

A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated optical 

device that uses the light-modulating properties of liquid crystals combined with polarizers. 

Liquid crystals do not emit light directly,[1] instead using a backlight or reflector to produce 

images in color or monochrome. LCDs are available to display arbitrary images (as in a general-

purpose computer display) or fixed images with low information content, which can be 

displayed or hidden. For instance: preset words, digits, and seven-segment displays, as in a 

digital clock, are all good examples of devices with these displays. They use the same basic 

technology, except that arbitrary images are made from a matrix of small pixels, while other 

displays have larger elements. LCDs can either be normally on (positive) or off (negative), 

depending on the polarizer arrangement. For example, a character positive LCD with a 

backlight will have black lettering on a background that is the color of the backlight, and a 

character negative LCD will have a black background with the letters being of the same color 

as the backlight. Optical filters are added to white on blue LCDs to give them their characteristic 

appearance. 

4. CONCLUSION 

System is designed for hassle free workout. It provides a cheaper solution instead of upgrading 

the gym setting. The system can be used in activities involving weights and physical tasks. It 
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provides precise tracking of activities. No manual calculation of data is required. Data storage 

on cloud enables smart working of the system. It is inexpensive and compact, additionally, 

timely notifications provided. It is a one click destination for user, his/her dietitian and trainer. 

It also provides analysis of workouts, calories, burnt, etc. As the data can be shared with the 

trainee and other users, Security measures need to be taken care of which can be implemented 

in future with the help of modern technology. 

REFERENCES 

[1] “IDC Worldwide Quarterly Wearable Device Tracker. International Data Corporation,” 2016. 

[Online]. Available: https://www.idc.com/tracker/showproductinfo.jsp?prod id=962 

[2] I. Lee, E. J. Shiroma, F. Lobelo, P. Puska, S. N. Blair, and P. T. Katzmarzyk, “Effect of physical 

inactivity on major non-communicable diseases worldwide: an analysis of burden of disease 

and life expectancy,” The Lancet, no. 9838, pp. 219–229, 2007. 

[3] D. E. Warburton, C. W. Nicol, and S. S. Bredin, “Health benefits of physical activity: the 

evidence,” CMAJ, vol. 174, no. 6, pp. 801–809, 2006. 

[4] J. A. Noah, D. K. Spierer, J. Gu, and S. Bronner, “Comparison of steps and energy expenditure 

assessment in adults of fitbit tracker and ultra to the actical and indirect calorimetry,” J Med 

Eng Technol., vol. 37, no. 7, pp. 456–462, 2013. 

[5] K. L. Dannecker, N. A. Sazonova, E. L. Melanson, E. S. Sazonov, and R. C. Browning, “A 

comparison of energy expenditure estimation of several physical activity monitors,” Med Sci 

Sports Exerc., vol. 45, no. 11, pp. 2105–2112, 2013. 

[6] E. Fortune, V. Lugade, M. Morrow, and K. Kaufman, “Validity of using tri-axial accelerometers 

to measure human movement –part ii: Step counts at a wide range of gait velocities,” Med Eng 

Phys., vol. 36, no. 6, pp. 659–669, 06 2014. 

[7] J. Takacs, C. L. Pollock, J. R. Guenther, M. Bahar, C. Napier, and M. A. Hunt, “Validation of 

the fitbit one activity monitor device during treadmill walking,” J Med Res., vol. 17, no. 5, pp. 

496–500, 2014. 

[8] M. A. Tully, C. McBride, L. Heron, and R. F. Hunter, “The validation of fibit zipTMphysical 

activity monitor as a measure of free-living physical activity,” BMC Res Notes., vol. 7, p. 952, 

2014. 

[9] T. Ferguson, A. V. Rowlands, T. Olds, and C. Maher, “The validity of consumer-level, activity 

monitors in healthy adults worn in free-living conditions: a cross-sectional study,” Int J Behav 

Nutr Phys Act., vol. 12, no. 1, p. 42, 2015. 

[10] T. J. M. Kooiman, M. L. Dontje, S. R. Sprenger, W. P. Krijnen, C. P. van der Schans, and M. 

de Groot, “Reliability and validity of ten consumer activity trackers,” BMC Sports Sci, Med 

Reh., vol. 7, no. 1, p. 24, 2015. 

[11] M. L. Dontje, M. de Groot, R. R. Lengton, C. P. van der Schans, and W. P. Krijnen, “Measuring 

steps with the fitbit activity tracker: an inter- device reliability study,” J Med Eng Technol, vol. 

39, no. 5, pp. 286–290, 2015. 

[12] C. MA, B. HA, V. KG, and P. MS, “Accuracy of smartphone applications and wearable devices 

for tracking physical activity data,” JAMA, vol. 313, no. 6, pp. 625–626, 2015. 

[13]  “Fitbit retains wearables market lead,” 2015. [Online]. Available: 

”http://www.statista.com/chart/3762/wearable-device-shipments/ 

 


