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Abstract 
The design and development of a smart fitness gadget that uses cutting-edge sensor technology 

and machine learning algorithms to offer individualized tracking of health and wellness is 

presented in this research study. The gadget's main objective is to enable users to have a better 

understanding of their levels of physical activity, their ability to undertake exercises, and their 

general level of fitness in order to encourage healthier lifestyles. 

In order to improve the device's ergonomics, interface, and general user experience, the research 

also looks into the iterative design process, which includes user testing and feedback. The study 

also covers design trade-offs and technological difficulties that arose during development, 

including sensor integration, power management, and data privacy issues.!Ultimately, this smart 

fitness device represents a significant advancement in personal health technology, providing users 

with a comprehensive, data-driven tool to manage their fitness and wellness more effectively. The 

findings from this research can inform the continued development of smart wearables and the 

broader evolution of the connected health and fitness ecosystem. 
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CHAPTER 1  

1.1 Introduction :    

This research aims to explore the potential of smart fitness devices in addressing the multifaceted 

challenges faced by individuals engaged in training activities. By investigating these challenges, 

such as time constraints, equipment availability, organizational difficulties, cost considerations, 

and desired outcomes, this study seeks to provide valuable insights into how a smart fitness device 

can effectively resolve these issues. The significance of this research lies in its ability to contribute 

to society by offering a smart fitness device that comprehensively caters to the needs of trainees, 

enabling them to achieve their fitness goals.  

Furthermore, this research is driven by specific research questions and hypotheses that aim to 

address various queries that readers may have. For instance, readers may be curious about what 

sets this particular smart fitness device apart from others in the market. Additionally, they may be 

interested in understanding how individuals can fulfill their fitness objectives while training at 

home and how this product can specifically benefit those who engage in home-based training. By 

addressing these questions and hypotheses, this research endeavors to provide a comprehensive 

understanding of the unique features and benefits of the proposed smart fitness device. 

To achieve its objectives, this research will employ a range of research methodologies, including 

surveys, interviews, and observations. These methods will facilitate an in-depth understanding of 

trainees and their specific needs, thereby informing the development of an integrated and advanced 

fitness product. Surveys will enable the collection of quantitative data from a diverse sample, 

allowing for a comprehensive analysis of trainees' preferences and challenges. Interviews,  
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On the other hand, it will provide qualitative insights into individuals' personal experiences and 

perspectives regarding their training routines, offering valuable contextual information. 

Additionally, observations will further contribute to this understanding by directly examining 

trainees' training practices, providing crucial insights into their needs and challenges. By 

integrating these research methodologies, this study aims to generate robust findings that will 

inform the design and development of an optimized smart fitness device tailored to meet the unique 

requirements of trainees. 

In summary, this research endeavors to address the challenges faced by trainees through the 

exploration of a smart fitness device, by providing a comprehensive understanding of the device's 

features and benefits, as well as employing diverse research methodologies. This study aims to 

contribute to the field of fitness, and provide individuals with the necessary tools to achieve their 

goals effectively.  

1.2 Background of the study: 

This study is about smart fitness devices, but first, let us know more about fitness and exercise 

equipment. Fitness is a condition of mental and physical health attained by consistent exercise and 

physical activity. It includes elements like body composition, muscular strength and endurance, 

flexibility, and cardiovascular endurance. Exercise and physical activity strengthen and expand 

muscles, support general health, and improve cardiovascular health. To reach ideal fitness levels, 

it's critical to lead a balanced lifestyle and partake in activities that focus on various fitness-related 

topics. Additionally, Exercise equipment is a broad category that includes many devices and  
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gadgets intended to improve exercise and physical activity. Examples include tools for strength 

and flexibility training like weights and machines, yoga mats and foam rollers, cardiovascular 

equipment like treadmills and stationary bikes, and high-intensity interval training tools like agility 

ladders and battle ropes. Data-tracking capabilities and interactive elements have also been brought 

about by technological improvements. When choosing equipment, it is crucial to take your money, 

space, and personal fitness objectives into account. Functional training and bodyweight 

movements can be just as good as workout equipment. In summary, Physical health and exercise 

have been essential to many different civilizations throughout history. Sports, including running, 

wrestling, swimming, and military training, were common in antiquity. While the Romans 

concentrated on preparing troops and gladiators, the Greeks promoted physical strength through 

the Olympic Games. Although physical fitness decreased during the Middle Ages, hunting and 

horseback riding persisted. Exercise gained popularity again during the Renaissance, and 

gymnastics programs were established as a result of the Industrial Revolution. Organized sports 

and fitness centers emerged in the 20th century, and modern trends and technologies have made 

fitness more widely available than before. 

1.3 Statement of the problem: 

The challenges faced by individuals who engage in home-based exercise are multifaceted. Firstly, 

the issue of traffic congestion is a prevailing concern, as commuting to a gym facility consumes 

substantial time. This is particularly burdensome for individuals with limited availability, such as 

students or employees. Secondly, attaining comparable fitness results, those achieved in a gym  
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setting, necessitate the acquisition of an extensive array of exercise equipment. However, the 

unstructured nature of most home-based exercise equipment poses challenges in terms of storage 

and spatial requirements, potentially causing discomfort within the household. Lastly, the financial 

burden of gym subscriptions per person may preclude many families from availing themselves of 

such facilities. These challenges underscore the obstacles faced by individuals who opt for home-

based exercise routines.!Further, this project will solve problems in the following areas: enhanced 

user experience, it will increase user motivation, develop personalized training, add an option for 

virtual coaching, can provide injury prevention and safety features. 

1.4 Objective of the research: 

The objective of the research is to develop a smart fitness device tailored specifically for 

individuals who prefer to train and exercise in the comfort of their own homes. This research aims 

to address the growing demand for convenient and effective fitness solutions that cater to the needs 

of home-based training enthusiasts. 

The primary goal of the research is to design a smart fitness device that integrates cutting-edge 

technology and innovative features to enhance the overall workout experience for users. Also, it 

will solve all the problems that trainees face. This device will serve as a comprehensive training 

companion, providing real-time feedback, personalized workout programs, and performance 

tracking capabilities. 

1.5 Research questions/Hypotheses: 

This hypothesis assumes that integrating advanced technologies such as interactive touchscreens, 

personalized training algorithms, virtual coaching, and connectivity features will enhance the  
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overall user experience and address common barriers to exercise, such as boredom, lack of 

motivation, and difficulty tracking progress. The hypothesis also suggests that the incorporation 

of these technologies will create a unique selling proposition for the manufacturer, attracting 

health-conscious consumers who value innovative and technology-driven fitness solutions. 

1.6 Summary of methodology: 

This research employs a diverse range of methodologies to comprehensively investigate the 

phenomenon under study. Primarily, semi-structured interviews will be conducted with individuals 

who have a keen interest in workouts, providing an opportunity to gather rich qualitative data and 

delve into their experiences, perspectives, and motivations. Additionally, direct observations will 

be conducted on individuals engaged in home-based exercise, allowing for the collection of 

detailed insights into their behaviors, techniques, and challenges within the context of their home 

environments. Lastly, a survey will be administered to trainees, aiming to gather quantitative data 

and capture their perspectives and practices. By employing a combination of interviews, 

observations, and surveys, this research aims to achieve a comprehensive understanding of the 

phenomenon from multiple angles, enhancing the validity and reliability of the findings. 

1.7 Scope and Delimitation:  

In this research, a comprehensive redesign will be undertaken to develop a new smart fitness device 

that integrates cutting-edge workout equipment, a smart screen, and advanced technological 

features. The aim is to create an all-in-one fitness solution that enhances user engagement, 

personalization, and overall fitness outcomes. The workout equipment will be optimized for 

ergonomics and versatility, complemented by a high-resolution touchscreen display with an  
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intuitive user interface and a possible augmented reality screen, in addition to incorporating 

performance and biometric tracking capabilities to monitor progress and optimize workouts. By 

combining these elements, the smart fitness device will offer a holistic and immersive fitness 

experience, empowering users to achieve their fitness goals more effectively. 

Delimitation :  

The project will primarily focus on the conceptualization, design, and initial models and semi-

functional prototype development stages, while omitting the mass production and 

commercialization aspects. The project will not include extensive user testing or long-term 

validation of the effectiveness in improving fitness outcomes. Additionally, the project may not 

address the manufacturing and cost considerations associated with scaling up production. 

1.8 Significance of the Study: 

This study holds considerable significance as it strives to make substantial contributions to the 

field of fitness training. By conducting a comprehensive examination of trainees, the research aims 

to deepen our understanding of their needs, challenges, and motivations. The findings have the 

potential to positively impact society by advancing the knowledge base in the field of fitness 

training. By gaining nuanced insights into trainees' experiences, this study has the potential to 

facilitate the development and implementation of tailored and impactful training programs. 

Ultimately, this research seeks to improve the effectiveness and outcomes of fitness training, 

thereby enhancing the well-being and quality of life for individuals pursuing fitness goals. 
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1.9 Targeted audience:  

 All the Individuals who are training at home. In specific, the target audience for the smart fitness 

device includes health-conscious individuals of varying fitness levels who seek an all-in-one 

fitness solution that combines advanced workout equipment, personalized training programs, 

virtual coaching, and interactive workouts. 

1.10 Contribution  and usefulness of the study: 

This study will help individuals be healthier and will increase their level of fitness. In addition, it 

will raise the awareness of community members of sports and health. It will encourage the 

trainees to continue and will facilitate the exercise for them trainees. Last of all, it will help them 

to achieve their goals in a shorter time. 

 

CHAPTER 2 

The previous chapter gave background of the study, explained the statement of the problem, the 

objectives of the research, the research questions and hypotheses, the summary of methodology, 

the scope and delimitation, explored the significance of the study, and clarified who would benefit 

from it. 

This chapter aims to explore human innovation, starting from the prehistoric era to the 

contemporary age. Studying how exercise equipment evolved alongside cultural shifts and 

technological advancements from the earliest civilizations to influential design movements like 
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on design, the chapter finally concludes by summarizing key findings by connecting historical 

context with product evolution, laying the foundation for a deeper understanding of the design 

essentials needed for my project. 

2.1 Prehistoric Era: 

Even though there were no contemporary gyms or workout machines available to the prehistoric 

inhabitants, physical activity was nonetheless an essential aspect of everyday life. Here are some 

methods that archaic humans most likely used to stay physically active: 

1. Hunting and Gathering: Archaeological evidence clearly shows how important hunting and 

gathering were to prehistoric people. Research on contemporary hunter-gatherer 

communities, including the Ache in Paraguay and the Hadza in Tanzania, sheds light on 

how physically taxing these pursuits are (Hawkes et al., 2001; Pontzer et al., 2016). They 

include lugging heavy loads, such as animal corpses or foraged materials, and engaging in 

long-distance running, walking, and stalking. 
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2. Running and Walking: In quest of food and appropriate homes, prehistoric humans were a 

nomadic species that moved constantly. They traveled great distances to track game, 

discover new places, and migrate seasonally; therefore, walking and running were essential 

components of their everyday existence. According to Pontzer et al. (2016), walking and 

running increased endurance, strengthened leg muscles, and stimulated the cardiovascular 

system. 
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3. Climbing: Early humans probably came across a variety of topographies that called for 

climbing. Climbing abilities were required because trees were an important source of food, 

shelter, and safety. Prehistoric people were expert tree climbers, as evidenced by footprints 

preserved in volcanic ash (Bennett et al., 2009). It may have been required to scale cliffs 

and rugged terrain in order to obtain resources, avoid predators, or find safety. 
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4. Carrying Heavy Loads: Tools, firewood, and water containers were among the many heavy 

items that prehistoric people routinely had to move. The long hauls of these loads strengthened the 

arms, shoulders, and back and served as resistance training. Research on contemporary hunter-

gatherer communities, such as the Hadza, highlights how physically taxing it is to carry large 

burdens (Marlowe et al., 2012).  
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2.2 Ancient Civilizations: 

Sports, exercise regimens, and physical activities have all benefited greatly from the contributions 

of ancient civilizations. Among the important contributions made by societies like Mesopotamia, 

Egypt, Greece, Rome, China, and India are the following: 

 

    1. Mesopotamia: The ancient Mesopotamians participated in a variety of physical pursuits. In 

particular, the Assyrians and Babylonians did so. They took part in weightlifting, archery, boxing, 

and wrestling, among other sports. These were not just entertainment-valued but also physical 

fitness activities that were frequently incorporated into religious celebrations. 

 

2. Egypt: The people of ancient Egypt placed a high value on physical health and had an 

active lifestyle. Swimming, rowing, hunting, and military training were among the  
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activities they did. There were also organized sporting events and competitions for popular sports 

like stick fighting, boxing, and wrestling.  
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3. Greece: Sports and physical activity are well known for having been influenced by ancient 

Greece. Running, jumping, discus throwing, boxing, wrestling, and chariot racing were among 

the many sports that were featured in the Olympic Games, which were hosted by the Greeks. The 

development of the intellect and body in harmony was stressed, and physical education was an 

essential component of Greek education. 
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 4. Rome: The Greeks left behind a wealth of sports and physical activities that the Romans 

adopted. They engaged in gladiator bouts, boxing, chariot racing, and wrestling matches, just like 

the Greeks. The Romans also constructed sizable public baths known as "thermae" where people 

could exercise, socialize, and swim. 
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5. China: There was a long history of physical activity and exercise in ancient China. They created 

several martial arts styles that integrated physical fitness, meditation, and self-defense, including 

Kung Fu, Tai Chi, and Qigong. Harmonizing the body, mind, and spirit was the goal of these 

activities. 
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6. India: Thousands of years ago, yoga and other ancient Indian disciplines made a significant 

contribution to physical activity. Asanas, or physical postures, pranayama, or breathing exercises, 

and meditation are all part of yoga. It enhances general well-being, strength, flexibility, and 

balance. Sports like archery, chariot racing, and horseback riding are also mentioned in ancient 

Indian scriptures, including the Vedas and the Mahabharata. 
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These ancient societies understood the value of physical activity in fostering social cohesion, 

strength, health, and discipline. Numerous of their methods have impacted and molded 

contemporary workout, sports, and wellness regimens.  

2.3 Middle Ages and Renaissance: 

The Middle Ages and Renaissance were times when feudal structures and the power of religion 

shaped many facets of life. This chapter looks to investigate the ways in which these historical 

periods' feudal structures and religious beliefs impacted the creation of workout gear. It explores 

the influence of religion on the symbolic and functional features of design and the impact of feudal 

systems on the availability and patronage of fitness-related items through an analysis of primary 

materials, artistic representations, and historical records. 
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The Impact of Religion on Design 

1. Iconography and Symbols 

During the Middle Ages and the Renaissance, religious convictions had a big impact on design 

principles. The design and themes seen in fitness products were impacted by the iconography 

and symbolism connected to religious activities. To inspire users during physical activities, 

religious motifs like crosses, holy figures, and biblical!scenes!were frequently included in 

workout equipment. 

2. Ritualistic and Liturgical Fitness 

During the Middle Ages and the Renaissance, religion had a significant influence on how people 

understood fitness. Designing and utilizing certain fitness goods became necessary because of  

liturgical and ceremonial acts, including processions, pilgrimages, and religious festivals. These 

goods were made to support physical stamina, power, and self-control, in line with the physical  

and spiritual demands of religious rites. Prayer beads, staffs, and distinctive clothing worn during 

religious activities are a few examples. 

 

Influence of Feudal Systems on Design and Availability 

1. The Nobility's patronage 

The design and accessibility of fitness items were significantly impacted by feudal institutions, 

which are marked by a hierarchical structure and the patronage of the aristocracy. The nobles 

frequently commissioned intricate and sophisticated exercise equipment to display their wealth 

and social standing because they were well-known patrons of the arts. Fitness equipment that was  
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aesthetically beautiful and only available to the wealthiest classes was produced as a result of the 

patronage that promoted the creation of complex designs and workmanship. 

 

2. Accessible to a Wide Audience 

The distribution of fitness products for the general public was restricted, even though their design 

for the nobility revealed the impact of feudal systems. The lower classes' access to exercise items 

was limited by social and economic constraints resulting from feudal arrangements. As a result, 

the socioeconomic hierarchy influenced the design and accessibility of fitness products, limiting 

the availability of specialized fitness equipment for the bulk of the population. During the Middle 

Ages and the Renaissance, religion and feudal regimes had a significant impact on design and 

fitness items. Religion influenced the design's symbolic and practical elements by introducing 

religious iconography and facilitating ritualistic and liturgical activities. Contrarily, the availability 

and use of fitness products were impacted by feudal institutions, where the aristocracy dictated the 

exclusivity and design of the products. 

2.4 Industrial Revolution: 

A major turning point in human history, the Industrial Revolution saw the shift from manual labor 

to mechanical production. It resulted in several innovations across a range of businesses, including 

the production of exercise equipment and fitness trackers. The transition from handcrafted to mass-

produced goods, along with the invention of steam power and machines, completely changed how 

people exercised and altered the fitness sector. Before the Industrial Revolution, most exercise  
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equipment and fitness devices were made by hand, which made them pricey and available mainly 

to the wealthy. Nonetheless, as the revolution progressed, steam power was used and technology 

was developed quickly, which raised production and efficiency. Fitness gadgets are now more 

widely available and more reasonably priced thanks to this invention, which also made mass 

manufacture of them possible. The development of mechanical and steam power was a major 

factor in the improvement of the layout and performance of exercise equipment. Now, 

manufacturers could quickly and accurately produce these goods by using automated procedures. 

As a result, increasingly advanced and functional equipment that met a variety of fitness goals was 

developed. The invention of treadmills is a prime illustration of how the Industrial Revolution 

affected exercise equipment. Treadmills were first created in the 19th century as a kind of 

punishment in prisons and later became equipment for fitness.  
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The introduction of equipment allowed producers to create treadmills on a bigger scale, increasing 

their accessibility for both residential and commercial use. In addition to lowering costs, the 

mechanization of the treadmill manufacturing process made it possible to add features, better 

cushioning, and changeable settings to maximize the workout experience. Similar improvements 

in weightlifting equipment were made possible by the Industrial Revolution. With the progressive 

replacement of handcrafted weights by machine production techniques, more uniform and long-

lasting items were produced. The invention of machines made it possible to produce weight plates, 

dumbbells, and barbells in large quantities, increasing their accessibility to athletes and fitness 

aficionados. 
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 In turn, these developments aided in the development of weightlifting as a well-liked physical 

activity and competitive sport. In addition, the Industrial Revolution sparked the creation of more 

exercise equipment like ellipticals, stationary bicycles, and rowing machines. These devices were 

more reasonably priced, dependable, and effective as a result of mechanized manufacturing 

methods. With the availability of a wide range of exercise options and the elimination of physical  
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In labor-intensive tasks and outdoor locations, fitness has become more widely accessible and 

comfortable. Fitness equipment and exercise machines were made possible in large quantities 

thanks to the Industrial Revolution, which had a significant effect on the fitness sector. Design, 

accessibility, and cost of these things were all completely transformed by the transition from 

handmade to mass-produced goods, as well as the invention of steam power and technology. This 

shift made it possible for more people to exercise and lead better lifestyles, which significantly 

contributed to the promotion of physical activity. The fitness sector continues to be influenced by 

the Industrial Revolution, as evidenced by the abundance of cost-effective and inventive exercise 

equipment that is still available today and continues to change the perception of physical activity. 
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Considerable advancements in design movements occurred in the 20th century, impacting not 

only fitness items and equipment but also other facets of artistic expression. The aesthetics and 

functionality of workout equipment during this time were greatly influenced by design trends 

like Art Nouveau, Art Deco, Bauhaus, and Modernism. The late 19th- and early 20th-century 

Art Nouveau movement aimed to reject conventional shapes and adopt organic, flowing lines 

that were influenced by nature. The use of flowing lines, floral motifs, and curved shapes is 

indicative of Art Nouveau's effect on the design of fitness equipment, even if its main 

applications were in building and decorative arts. The goal of this method was to emphasize 

the connection between nature and physical exercise while fostering a healthy relationship 

between the human body and the apparatus. When the 1920s arrived, the Art Deco movement 

became more well-known. Art Deco emphasized geometric shapes, elegance, and modernism. 

This trend was reflected in the design of fitness equipment, which included opulent materials, 

strong geometric patterns, and streamlined, elegant shapes. Fitness equipment with an Art 

Deco influence frequently displayed a sense of elegance and sophistication without sacrificing 

usefulness. Early in the 20th century, the German Bauhaus movement had a significant 

influence on design in a variety of fields. With a focus on mass production, mass simplicity, 

and functionality, Bauhaus promoted the fusion of art, craft, and technology. The Bauhaus 

ideas of form follows function and minimalism found expression in the design of exercise 

equipment. Fitness items inspired by the Bauhaus style were defined by their use of industrial 

materials, geometric shapes, and clean lines. 
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Modernism was a broad trend in design that began in the early 20th century and persisted for the 

duration of the century. It included a variety of styles and beliefs. Fitness equipment designed in 

the modernist style valued utility, minimalism, and eschewed decoration. Its main points were the 

application of novel materials, ergonomic concerns, and user experience. Fitness equipment 

designed in the modernist style frequently had simple designs, little embellishment, and a focus on 

effectiveness and performance. The form, materials, and general aesthetic of fitness equipment 

and products were shaped by several design movements during the 20th century. A variety of 

designs that both encouraged physical exercise and represented the larger cultural and design 

trends of the time were produced as a result of the fusion of aesthetic principles and functional 

considerations. Since designers are still influenced by the ground-breaking and well-known 

designs of the past, these design movements may still be seen in the cutting-edge fitness equipment 

and goods of today. 

2.6 Contemporary Design and World War  time: 

Technology and sociocultural shifts over the 20th century had a big impact on how fitness 

equipment was designed. This chapter shows how the Great War, the emergence of consumer 

society, and the increasing focus on environmentally friendly and sustainable design in modern 

workout equipment have affected each other. 

 

World War Times:  

Military-Driven Innovation: Specialized fitness equipment was developed in response to the need 

for soldiers to be more physically fit during World Wars I and II. Strength, endurance, and agility  
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were prioritized in military training regimens, which led to advancements in workout equipment. 

Around this time, portable workout equipment that could be utilized in a variety of settings, 

obstacle courses, and climbing walls were introduced. 
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Influence on Design: During World War II, military advancements in exercise equipment had a 

long-lasting effect on modern design. Usability, robustness, and portability were prioritized and 

became critical design factors. The focus on making the best use of available space and resources 

has also inspired the compact and multipurpose designs of contemporary exercise equipment. 
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The Development of Mass-Market Goods and Consumer Culture: 

Leisure and Economic Prosperity: 

A greater emphasis on personal health and well-being resulted from economic success and the 

emergence of consumer culture after the world wars. The need for fitness equipment in households 

and recreational venues was spurred by the expansion of free time and disposable income. 

Mass Production and Accessibility: The public may now purchase and obtain fitness equipment at 

a lower cost, thanks to advancements in manufacturing techniques, including assembly-line 

operations and mass production. Fitness products are now more widely available and come in a 

wider range, thanks to this transition from artisanal craftsmanship to mass-market production that 

is standardized. 

Design for User Experience: Modern fitness equipment designers started implementing user-

centric design ideas in response to the increasing demand from consumers. It became crucial to 

take ergonomics, comfort, usability, and visual appeal into account in order to improve the user 

experience overall and promote regular exercise. 
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Environmental Aspects and Sustainable Design: 

Environmental Awareness: Designing fitness equipment has been impacted by growing 

environmental concerns in the last few decades. It is widely acknowledged by producers and 

designers that they must reduce the environmental impact of their goods and encourage 

sustainability over the course of their existence. 

Material Selection and Recycling: Low-impact metals, sustainable wood, and recycled plastics are 

a few examples of the eco-friendly materials used in sustainable design exercise equipment. 

During the production process, designers work to reduce waste formation and prioritize 

recyclability. Energy Efficiency and Green Technologies: Modern exercise equipment has low- or 

self-powered mechanics, among other energy-efficient characteristics. Users may monitor their 

energy consumption and practice efficiency thanks to the integration of smart technologies and 

data analytics, which encourages sustainable practices. The advent of consumer society, the global 

wars, and the emphasis on ecological design have all influenced the design of modern fitness 

equipment. Fitness equipment design has evolved as a result of military-inspired inventions, mass-

market availability, and increased environmental consciousness. The end outcome is a line of 

equipment that is practical, affordable, and ecologically friendly. The design of workout equipment 

will continue to be influenced by cultural shifts and future technological advancements. 

2.7 Recent Developments and Trends: 

Recent years have seen major developments and trends in the design of fitness equipment. This 

chapter addresses how globalization has affected design and manufacturing, how digital  
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technologies have been integrated, how important user experience and user-centered design are, 

and how the exercise equipment business is placing an increasing emphasis on eco-friendly 

materials and sustainable design methods. 

 

The Effects of Globalization on Production and Design: 

Market Expansion and Cultural Flow: The rise of globalization has enabled the cross-border flow 

of design concepts and styles, resulting in a wider and more inclusive selection of exercise gear.  

Designers find inspiration in diverse cultures, which leads to the creation of equipment that meets 

the demands and tastes of a wider spectrum of consumers. 

 

Supply Chain Management and Outsourcing: Thanks to globalization, producers of exercise 

equipment can now shift their manufacturing to areas with less expensive labor and resources. As 

a result, there has been an increase in efficiency, a decrease in costs, and the capacity to satisfy 

international market needs. 

 

.Digital Technologies in the Design of Exercise Equipment: 

3D Printing: The development of 3D printing has completely changed small-scale production and 

prototyping in the design of fitness equipment. Fast iteration, customisation, and the construction 

of intricate geometries are all made possible by it, allowing designers to more effectively bring 

unique and customized goods to market. 
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Virtual reality (VR) and augmented reality (AR): To improve user engagement and motivation, 

VR and AR technologies have been included in the design of fitness equipment. With the use of 

these immersive and interactive technologies, users may track their progress, receive coaching in 

real time, and imitate real-world scenarios. 

 

Internet of Things (IoT): Fitness equipment with IoT connectivity can gather and analyze data to 

give users customized feedback and performance tracking. The user experience is improved by  

integrated sensors and smart features, which enable seamless connectivity with other gadgets, 

apps, and fitness ecosystems. 

 

User Experience and User-Centered Design: 

Human-Centric Approach: To design exercise equipment that offers a smooth and satisfying 

experience, user-centered design focuses on understanding users wants, preferences, and 

behaviors. When designing for user happiness, ergonomics, usability, accessibility, and intuitive 

interfaces are essential factors to take into account. 

 

Gamification and Social Connection: To encourage users and create a sense of community, fitness 

equipment is progressively incorporating gamified components and social connection capabilities. 

An engaging and encouraging exercise environment is created with leaderboards, challenges, and 

social sharing features. 
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Environmentally Friendly Materials and Sustainable Design Techniques: Environmental 

Consciousness: To reduce its negative effects on the environment, the fitness sector has embraced 

sustainable design principles. Throughout the lifecycle of a product, manufacturers place a high 

priority on energy efficiency, waste minimization, and environmentally responsible production 

methods.  

Use of Recycled and Renewable Materials: Low-impact metals, recycled polymers, and wood  

from responsibly harvested forests are among the recycled and renewable materials that fitness 

equipment designers are choosing to use. These materials lessen carbon footprint, support the ideas 

of the circular economy, and consume less resources. 

Lifecycle Considerations: Repairability, upgradability, and recycling at the end of an exercise 

equipment's useful life are all included in sustainable design. Designers want their products to be 

long-lasting, flexible, and, when disposed of, have as little negative effect on the environment as 

possible. 

The influence of globalization, the incorporation of digital technology, the emphasis on user-

centered design and user experience, and the adoption of sustainable practices are all reflected in 

the latest advancements and trends in fitness equipment design. Fitness equipment that supports 

environmental responsibility, offers immersive and linked experiences, and accommodates a wide 

range of user preferences is the product of these innovations. The design of workout equipment  

has great opportunities for innovation and a good effect in the future as technology advances and 

sustainability becomes more and more important. 
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CHAPTER 3 

Introduction 

In the previous chapter, the history of workout machines����has been discussed, and the development 

has been analyzed through the previous years. In addition to that, the recent development 

technologies and trends have been discussed. Moreover, this chapter is about analyzing, 

investigating, and collecting information about existing relevant products available in the market, 

which will help to create a new and unique smart fitness device. After the comparative analysis, 

which helps to figure out the needs that market gaps show where design specifications and features 

should be defined. 

3.1 Market research 

What is market research: 

The process of obtaining, evaluating, and interpreting data and information on a particular market 

or industry is known as market research. In order to make wise business decisions, it seeks to 

obtain insights into consumer behavior, tastes, and market trends. A variety of methods and 

approaches are used in market research to gather data, including surveys, interviews, observations, 

and examination of pre-existing data sources. Demographic data, consumer attitudes and opinions, 

purchase patterns, market size, rival analysis, and other information may all be included in the data 

collection. 

Why do we do market research: 

Customer comprehension: Market research aids companies in developing a more thorough grasp 

of their target market. It offers insights into their inclinations, requirements, and actions. 

Businesses can create goods and services that meet consumer needs by getting a deeper 
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understanding of their target market. This will boost customer happiness and boost revenue.  

Finding opportunities: Market research aids in the discovery of untapped markets and niches. It 

offers details about new trends, holes in the industry, and unfulfilled client demands. Through the 

examination of market research data, companies can pinpoint opportunities to introduce new goods 

or services, grow existing clientele, or penetrate unexplored markets. 

Evaluating market viability: Market research is essential to determine the viability of a new 

product or market before it is introduced. It aids companies in assessing elements including 

demand, pricing, market size, and competition. Businesses can use this information to make well-

informed decisions on the distribution of resources, possible hazards, and general viability. 

Competitive analysis: Market research gives companies the ability to examine their rivals. It aids 

in identifying the main rivals, their advantages and disadvantages, placement in the market, and 

tactics. Businesses can obtain a competitive edge by creating efficient marketing and 

differentiation strategies based on an awareness of the competitive landscape. 

 

Marketing strategy development: Market research offers insightful information that is useful for 

creating marketing plans that work. It facilitates the identification of target market categories, ideal 

pricing schemes, successful marketing avenues, and consumer-resonant messages. Companies can 

adjust their marketing strategies by using this knowledge to better understand consumer 

perception, preferences, and purchase behavior.  

Market research aids in the risk mitigation process when it comes to company decisions. 

Businesses can anticipate risks and problems like shifting consumer preferences, technology 

breakthroughs, or regulatory changes by collecting data and evaluating market patterns. As a 

result, they are able to make wise judgments and proactively adjust their strategy to reduce risks. 
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Product performance evaluation: Market research enables companies to assess how well their 

goods or services are doing in the marketplace. It offers input on features, quality, cost, and client 

happiness of products. Through consumer feedback monitoring and satisfaction surveys, 

businesses may pinpoint areas that require improvement and implement the required modifications 

to improve their offers. 

 

What are the benefits of market research: 

Market research offers significant insights into the tastes, demands, and behaviors of customers. 

Gaining a deeper understanding of their clients enables firms to create goods and services that 

meet their needs, increasing client happiness and loyalty. 

 Targeted marketing: Companies can determine certain target market segments and adjust their 

marketing strategies by performing market research. Increased conversion rates, more successful 

marketing campaigns, and better return on investment (ROI) for marketing initiatives result from 

this. 

Competitive advantage: Market research gives companies the ability to remain one step ahead of 

their rivals. Businesses can learn about the strategies, market positioning, and strengths and 

weaknesses of their rivals by conducting a competitive landscape analysis. Gaining a competitive 

edge and creating effective differentiation strategies are made easier with this understanding.  

New market opportunities: Niche and new market opportunities can be found with the aid of 

market research. It offers insights into new trends, holes in the market, and unfulfilled client 

demands. Businesses can launch new goods and services, broaden their product or service 

offerings, and increase their consumer base by taking advantage of these opportunities. Market 

research aids in the reduction of risks related to company choices. It offers details about consumer 
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preferences, market trends, and possible difficulties. Businesses may make educated judgments, 

modify their strategy, and reduce potential hazards by knowing market trends and risks.  

Product development and innovation: A key component of both processes is market research. 

Businesses are able to determine areas for product development, create new features, and present 

creative solutions that satisfy client wants by obtaining customer feedback and studying market 

trends. 

Pricing strategies: Market research sheds light on consumers' willingness to pay and sensitivity to 

pricing. With the use of this data, companies may establish competitive rates, choose the best 

pricing methods, and increase profits without compromising the value of their customers.  

ROI optimization: For a variety of corporate endeavors, market research aids in maximizing return  

 

on investment (ROI). Businesses may effectively allocate resources, prioritize marketing 

initiatives, and make well-informed investment decisions by having a thorough awareness of client 

preferences, market dynamics, and competitive variables. 

Improved decision-making: Data-driven insights from market research help make well-informed 

decisions. It helps firms to make strategic decisions based on trustworthy information and market 

trends and lessens the amount of time they spend making decisions based on conjecture or 

speculation.  

Long-term business growth: Companies can create growth strategies that work by utilizing the 

results of market research. In order to achieve long-term, sustainable growth, market research is 

helpful in identifying opportunities for market penetration, product diversification, and expansion. 
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3.1.1 ULTIMA  

Features: Springs in the back of the Pulley Tower for additional resistance, pulley settings, 

upgraded pulley wheel components, standard weights, wingmaster, and cross bar included. 

 

!

!"#$%&'(@'KLFM)'&J&%D"?&'+,D."*&'

Brand Name: ULTIMA  

Price: 28,500 SAR 

Bench Dimensions: length 165.1, Width 59.7, Height 61 cm, Weight 51 kg. 

Material: Wood. 

Tower Dimensions: Length 121.9cm Width 198 cm Height 199.4 cm Weight 51 kg. 

 

 

3.1.2 !OHRD  

Features:  combines strength, cardiovascular and co-ordination exercises. The wall compact 

includes a high/low adjustable cable machine, cross country ski trainer, and four pairs of hand 

weights. An integrated screen leads you. 
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Brand Name: NOHRD 

Price: 26217.53 SAR 

Dimensions: Height 85.4 Depth 19.6 Width 47.6 in,Weight 551lbs 

Material: Wood 
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3.1.3 TO!AL  

Features: Strength Assessment, Weight Suggestions, Adaptive Weight, Spotter Mode, Dynamic 

Weight Modes, real-time Progress Tracking, Adjustable Arms, Adaptable Design, Touchscreen 

Display, and Steel Construction. 

 

 

 

 

!

!"#$%&'(C'FON)L'&J&%D"?&'+,D."*& 

 

Brand Name: TONAL 

Price: 15.150 SAR 

Dimensions: Width 21.50 Height: 50.9 Depth: 5.25 in. 

Material: Stainless Steel 
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3.1.4 Top Fitness 

Features: Pivoting back pad and dual rubber coated foot placements offer support for upper body 

push and pull exercises, Training accessories include: Nylon D Handles (4), Long Nylon D 

Handles (2), and Thigh Strap. 
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Brand Name: Top Fitness 

Price: 13.121 SAR 

Dimensions: Length 191 Width 117 Height 211cm. 
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3.1.5 XLS 

Features: Full Body Workout, For All Fitness Levels, Foldable 

Equipment, leg pull accessory, wing attachment, cable pulley system, and auto lock height 

adjustment. 
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Brand Name: XLS 

Price: 3.749 SAR 

Material:  Steel (Frame) 

Dimensions: Height 43 Width19 Depth 90 Length 90 in, maximum weight capacity: 400 pounds 
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3.1.6 MERACH 

Features: Adjustable Resistance, Bluetooth Connection, offers various FREE courses and 

programmed exercises, Visualized Workout Data, Easy Assemble, and Less Noise While 

Rowing. 
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Brand Name: MERACH 

Price: 1237 SAR 

Frame Material: Alloy Steel, Aluminum 

Dimensions: Depth 38 Width 20 Height 25 in 
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3.1.7 LALAHIGH  

Features: Full Body Workout, Large Compact Push Up Board, and Pilates Bar & 20 Fitness 

Accessories with Resistance Bands & Ab Roller Wheel 
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Brand Name: LALAHIGH  

Price: 225 SAR 

Dimensions: 31 length 10 width 1 Height in 

Material: Acrylonitrile Butadiene Styrene (ABS) 
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3.1.8 LanPavilion 

Features: Three height settings to match any fitness level, Ultimate joint protection, Track 

Progress on Digital Display, Dual-Rail Design with Impressive Weight Capacity, and Super Easy 

Storage. 
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Brand Name: LanPavilion 

Price: 367 SAR 

Dimensions: Length 41.3 Width 43.3 Height 15.7 in 

Material: Steel Tube, Foam, ABS Plastic Parts 
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3.1.9 BESVIL  

Features: Easy to assemble, non-slip pedals and wide bases provide steady, LCD Monitor, Pedal 

Height Adjustment Knob, full body exercise machine. 
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Brand Name: BESVIL 

Price: 435 SAR 

Dimensions: Depth 17.7 Width13.8 Height 13.8 in 

Material: Alloy Steel 
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3.1.10 Home Tone 

Features: Sturdy, Durable, LCD Display, Adjustable Twist Function, Additional Dumbbells for 

weight loss, Non-slip foot pedal,Non-slip handlebars, Non-slip base, and Hydraulic drive system. 
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Brand Name: Home Tone 

Price: 562 SAR 

Dimensions:  Length 22.8 Width 16.6 Height 11 in 

Material: Alloy Steel 
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3.1.11 SO!OFF  

Features: All in One Control Center, Integrated HMI Panel ,Home Automation Thermostat, 

Multiple Ways to Control, Know the Time & Weather. 
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Brand Name: SONOFF 

Price: 285 SAR 

Dimensions: Length 4.72 Width 2.91 Height 1.64 in. 

Material: PC VO+CRS+ Toughened Glass 
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3.1.12 Echelon 

Features: lightweight, touchscreen, smart mirror, the glass is fingerprint resistant , easy to-use, 

and sweat-proof. 
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Brand Name: Echelon 

Price: 5621 SAR 

Dimensions: Height 50 Length 24 Width 4 in Weight 44 lb. 

Material: tempered glass 
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3.1.13 Body Rider 

Features: 2-In-1 Trainer Adjustable, Hassle-Free Transitions, and Safe. 
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Brand Name: Body Rider 

Price: 596 SAR 

Dimensions: Depth 45 Width 28 Height 57 in. 

Material: Metal 
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3.1.14 Inspire Fitness 

Features: Adjustable pulleys, Pull Up station, Dual weight stacks, and Smooth gliding pulley 

system. 
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Brand Name: Inspire Fitness 

Price: 6.3375 SAR 

Dimensions: Depth 54 Width 40 Height 82 in. 

Metal: Alloy Steel 

 



!

&*!
!

 

3.1.15 Sperax 

Features: Durable & Stable, Adjustable Dumbbell Set, 5 Training Modes, and Included 

Components. 
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Brand Name: Sperax 

Price: 3750 SAR 

Dimensions: Depth 33.2 Height 4.7 Width 15.7 in. 

Material: Metal/ABS 
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3.1.16 QAIO Flex 

 Features: share the workout experience with friends, Touchscreen, Google Assist Voice 
Control, Use as a regular mirror when off, Large LED, Integrated Camera, Personalized coaching 
experience, and using the space and time more efficiently. 
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Brand Name: QAIO Flex 

Price:  10,871 SAR 

Dimensions: 22.50" x 55" x 1.18" 

Material:  aluminum frame 

 

https://www.myqaio.com/qaio-flex/
https://www.myqaio.com/qaio-flex/
https://www.myqaio.com/qaio-flex/
https://www.myqaio.com/qaio-flex/
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3.2 Comparative analysis 

What is comparative analysis: 

The process of analyzing and contrasting several things or variables in order to find patterns, 

correlations, or similarities is known as comparative analysis. In order to comprehend the qualities, 

capabilities, or features of the entities being compared better, it entails looking at a variety of 

aspects of them. Comparative analysis is a useful technique for decision-making, option 

evaluation, and meaningful conclusion-drawing in a variety of sectors, including business, finance, 

economics, social sciences, and research. It offers a methodical framework for contrasting various 

options, approaches, items, or procedures 

 

Why do we do comparative analysis: 

Making decisions: By giving us a foundation for contrasting various options or alternatives, 

comparative analysis assists us in making well-informed decisions. We may evaluate the 

advantages and disadvantages of every alternative and decide which one best fits our needs or  

objectives by comparing and contrasting the various entities.  

 

Evaluation of performance: We can evaluate the performance of entities, such as businesses, 

goods, or procedures, by using comparative analysis. We can determine areas for development, 

strengths to capitalize on, or shortcomings to rectify by measuring their performance against 

predetermined criteria or standards. 

 

Finding best practices: By comparing and analyzing successful entities or models with others, 

comparative analysis can assist find best practices. By comprehending the elements that lead to a 
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certain entity's success, we can apply or modify those strategies to enhance our own performanc 

or results.  

 

Comprehending the competition and market dynamics: Comparative analysis is helpful in 

comprehending the competitive environment. We can learn more about competitors' strategy, 

offers, prices, customer satisfaction, and other success-influencing elements by comparing 

various market players. We can use this knowledge to guide our own decision-making and 

market positioning. 

 

Research and academic objectives: In order to investigate various hypotheses, models, or 

phenomena, comparative analysis is frequently employed in research and academia. Researchers 

can find patterns, connections, or trends by comparing several studies or datasets. From there, they 

can make inferences or develop hypotheses. 

 

What are the benefits of comparative analysis: 

Making well-informed decisions: By contrasting several possibilities or alternatives, comparative 

analysis offers a foundation for making well-informed decisions. It assists in determining the 

advantages, disadvantages, and distinctive qualities of every entity, allowing decision-makers to 

select the best choice in accordance with their objectives, specifications, or preferences.  

Performance evaluation: Comparative analysis makes performance evaluation possible by 

comparing an entity's (a company's or product's) performance against predetermined standards or 

benchmarks. By aiding in the identification of potential hazards, competitive advantages, or areas 

for improvement, it helps firms optimize their operations and strategy. 
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Competitive advantage: Comparative analysis sheds light on the advantages and disadvantages of 

rivals and other market participants. Organizations can differentiate themselves and obtain a 

competitive advantage in the market by analyzing their strategy, services, pricing, customer 

satisfaction levels, and other aspects.  

Benchmarking: By comparing results to industry norms or best practices, organizations can assess 

how they are performing. Organizations are able to pinpoint areas for development, establish 

reasonable goals, and promote ongoing advancement by contrasting their performance 

measurements, procedures, or results with those of industry leaders. 

Risk assessment: Comparative analysis is useful in determining the risks connected to various 

alternatives or entities. Organizations can reduce potential negative impacts and make better 

informed decisions by developing strategies for risk mitigation based on comparisons of risk 

factors, vulnerabilities, or prior performance. 

Enhancement of products or services: Comparative analysis enables businesses to examine 

consumer opinions, preferences, or levels of satisfaction with their offerings in relation to rivals.  

This data can be used to improve services or products, which will increase client happiness and 

loyalty. 

 

 

 

 

3.2 Comparative matrix Table  

Following is a Comparative matrix that shows the most popular products in the market compared 

against the new product 
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As the table shows, not all the products contain the same features, every product has its own. Most 

of the products are durable because of the strong material that exercises require, and a lot of them 

are adjustable, which is the most important feature in the workout machines since people's 

measurements are different. Just a few fitness products provide tracking capabilities, compatibility, 

AR technology, and synchronization features that most trainees need these days with the 

development of technology. Moreover, mostly one product is not enough to achieve all the goals, 

so it is great to include accessories with the machine, which many products provide, as shown in 

the table. People will be attractive to products that do not require a lot of space but, at the same 

time, provide great experiences, like many products do. No one likes to spend much time figuring 

out how a product works, so it is good that a lot of products are easy to use. My smart fitness 

device will include all the features that trainees need to achieve their goals easily at home, which 

will provide a unique and better experience. 

3.3 Product ergonomics & Human factor 

Product Ergonomics: Product ergonomics, also known as ergonomics engineering or design 

ergonomics, is the study and application of principles and methods to design products and systems 

that fit human capabilities and promote user well-being. Ergonomics aims to create products that 

are comfortable, efficient, and intuitive to use, reducing the risk of user fatigue, discomfort, and 

errors. It involves considering factors such as body dimensions, movement patterns, sensory 

perception, cognitive processes, and physical and mental workload. Ergonomic design principles 

are applied to various products, including tools, furniture, vehicles, and user interfaces. 

Human Factors: Human factors embrace a wider perspective that goes beyond product design. It 

is also known as human factors engineering or ergonomics. In order to maximize system 

performance, user pleasure, and safety, human factors researchers look at how people interact with 
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technology and the surrounding environment. It considers human capabilities, constraints, and 

behaviors while designing and enhancing processes, interfaces, and systems. Professionals in 

human factors pay close attention to elements including cognitive workload, situational awareness, 

mistake prevention, user-centered design, usability testing, and the effects of organizational and 

environmental factors on human performance. Human factors are used in many different fields, 

such as user interface design, manufacturing, transportation, healthcare, and aviation. In addition 

to that: 

 
�x Adjustable seat and handlebar positions for users of different heights. 

�x Ergonomic cushioning for enhanced comfort during workouts. 

�x Intuitive and user-friendly interface for easy control and navigation. 

�x Clear and legible display for monitoring workout metrics. 

�x Ergonomic grip handles with anti-slip features for secure and comfortable grip. 

�x Adjustable resistance levels to accommodate various fitness levels. 

�x Proper alignment of pedals and footrests for natural and ergonomic foot positioning. 

�x Safety features such as emergency stop buttons and safety locks. 

�x Easy-to-reach water bottle holder for hydration during workouts. 

�x Adjustable backrest or lumbar support for proper posture and back comfort. 

�x Quick-release mechanisms for easy adjustments and customization. 

�x Adequate ventilation and air circulation to prevent overheating during intense workouts. 

�x Bluetooth or wireless connectivity for seamless integration with fitness tracking apps and 

devices. 

�x Easy-to-clean surfaces and materials that resist sweat and moisture. 

�x User weight capacity and stability to ensure safe and secure usage. 
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The muscles of the body are multiple, and each muscle has many different exercises suitable for 
it.  
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Before designing smart fitness devices, the stander dimensions of the human body should be 

considered such as arms and legs. In addition to that, the most essential features the workout 

machine should has is the adjustability, to fit trainees correctly and provides the feeling of comfort. 

Conclusion 

In conclusion, this chapter has explored the significance of market research and comparative 

analysis in research. Market research is the key to exploring the target audience more and figuring 
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out what the user needs. Moreover, the comparative analysis helped to identify the weaknesses, 

strengths, and gaps. All these steps provided the opportunity to create a better vision for my 

product. In the next chapter, qualitative and quantitative research methods will be used, such as 

interviews, surveys, focus groups, observation., and personas. 

 

 

 

 

 

 

 

 

 

 

CHAPTER 4 

The previous chapter covered the market research analysis to figure market gaps, which helps to 

provide the users better experience after looked at specific information about many different 

exercise machines brands such as material, price, dimensions, and features.  

The following chapter will emphasize the importance of user research methods in product design. 

By employing qualitative and quantitative research approaches such as interviews, observation, 

personas, and surveys, designers can gain deeper insights into user needs, preferences, and 

behaviors. These insights, in turn, enable the creation of user-centered products that meet users'  
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expectations and deliver superior experiences. Understanding the benefits and applications of these 

research methods is crucial for designers seeking to create successful products. 

4.1 Qualitative research and quantitative research 

Qualitative Research in Product Design: 

Product design qualitative research collects non-numerical data to comprehend user attitudes, 

behaviors, and preferences. It seeks to shed light on users' individualized perspectives and 

experiences. In product design, qualitative research techniques including focus groups, 

observation, interviews, and ethnographic studies are frequently employed.  

 

Why do we do it:  

1- Thorough comprehension of user needs: Qualitative research aids in the thorough 

comprehension of users' wants, preferences, and problems by product designers. It reveals 

information that may be missed by quantitative data alone, giving us a deeper comprehension of 

use experiences. 

 

2- Informing design decisions: Qualitative research contributes to the process of design decision-

making by examining user viewpoints. It lets designers make products that are more intuitive, 

user-centered, and in line with what users anticipate. 

 

3- Finding possibilities and issues: Qualitative research aids in the discovery of fresh prospects as 

well as possible design issues. It can point out areas that require improvement, new trends, and 

unmet demands, which helps steer product development in the appropriate path.  

4- Iterative design process: Throughout the course of the product design process, qualitative 
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research is frequently carried out iteratively. It enables designers to get input at various points in 

the process, polish ideas, and make the required changes before releasing the finished product. 

 

Quantitative Research in Product Design: 

Quantitative research in product design involves collecting numerical data to measure and quantify 

various aspects of user behavior and preferences. It employs methods such as surveys, 

experiments, and analytics to gather data that can be statistically analyzed. 

Why do we do it: 

1- Data-driven decision-making: Empirical data from quantitative research can help designers 

make decisions based on data. It helps designers to make well-informed judgments based on 

statistical information and to objectively assess the success of design choices.  

 

2- Assessing user preferences and satisfaction: Large-scale measurements of user preferences, 

satisfaction levels, and behavioral patterns are made possible by quantitative research. Through 

the identification of patterns, trends, and correlations in user data, designers are able to get valuable 

insights into user preferences and make informed design decisions. 

 

3- Analyzing usability and performance: A product's usability and performance can be evaluated 

using quantitative research techniques. Product designers can assess their work's efficacy and 

efficiency by using metrics like task completion time, error rates, and user satisfaction ratings.  

 

4- Comparing and benchmarking: Using quantitative research, designers can assess how well their 

product performs in relation to rivals or industry standards. It aids in pinpointing potential weak 
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points or strong points in the product, allowing designers to place it strategically in the 

marketplace. 

 

Benefits of Qualitative and Quantitative Research in Product Design: 

1- Complimentary insights: Research techniques utilizing both qualitative and quantitative 

methods offer complementary insights. While quantitative research offers statistical support and 

aids in the identification of patterns and trends, qualitative research aims to comprehend the 

"why" underlying user behavior.  

 

2- Holistic awareness of users: Designers can obtain a more comprehensive understanding of 

people by merging qualitative and quantitative research. They can gather quantifiable data to 

assist design decisions and unearth profound insights into user demands, motivations, and 

behaviors.  

 

3- Better design outcomes are a result of the application of both qualitative and quantitative 

research approaches. They support designers in making products that are more intuitive, user-

centered, and in line with expectations and preferences of users.  

 

4- Risk reduction: Using both qualitative and quantitative methods to research and understand 

user wants and preferences can help reduce the likelihood of creating a product that falls short of 

user expectations or has usability problems.  
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4.1.1 Interview 

An interview is a technique used in research to acquire data when a researcher converses with a 

participant or group of participants to learn more about a particular subject. Interviews can be 

unstructured, allowing for more free-form discussion, or structured, according to a preset set of 

questions. They can take place in person, on the phone, or via video conference.  

Benefits of an Interview in research:  

1-Comprehensive comprehension: Through interviews, researchers can gain a profound insight 

into the opinions, viewpoints, and experiences of the participants. Researchers can delve into 

intricate subjects and obtain deep, nuanced understandings that might not be obtained with 

conventional research techniques by using open-ended questions.  

2- Flexibility: During the research process, interviews offer flexibility. Based on the participants' 

answers, researchers can modify their questions and follow-up, enabling a more thorough and 

individualized investigation of the subject.  

3- Clarification and probing: During interviews, researchers can elicit more information from 

respondents or go deeper into particular topics of interest by using probing questions. This 

facilitates the discovery of underlying motives, explanations, or mental processes and offers a 

more thorough comprehension of the participant's perspective. 

4- Rich data for analysis: Qualitative data gathered from interviews is rich and can be thoroughly 

examined. By seeing themes, patterns, and connections in the data, researchers can gain a thorough 

grasp of the subject of their study. 

 

Here is the interview with 9 different athletes by asking them 9 questions  
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Interview Questions:  

1. Do you prefer to exercise at the gym or at home?  Why?  

2. Do you think people who are training at home can gain the same results at the gym?  

3. What are the challenges that you face while you workout? 

4. What are the goals that you want to achieve during the workout? 

5. How many different types of exercises do you do for one muscle daily?  

6. What do you think are the missing tools to improve training at home? 

7. Do you prefer to change the exercises that you do after a while or continue with them forever? 

why?  

8. Tell me some of the features that you desire in an expensive smart fitness device at home?  

9. Tell me some of the interactive or gamification elements that can make fitness more engaging 

and enjoyable for users? 

Interview 1: 

1- Both, because sometimes just seeing people while working out keeps me motivated and more 

in check. Another reason is that I workout late sometimes and working out at home helps me 

avoid cutting the routine. 

2- Somehow yes if you keep the track going. 

3-!Program, alternative workouts. 
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4-!Satisfaction, boosted performance, Consistency. 

5- 2-3. 

6- All of them, I like to use different techniques always. 

7- Change, because I get bored. 

8- �6�X�S�S�O�H�P�H�Q�W�¶�V���W�U�D�F�N�L�Q�J�����N�H�H�S���P�H���X�S�G�D�W�H�G���Z�L�W�K���D�Q�\�W�K�L�Q�J���U�H�O�D�W�H�G���W�R���I�L�W�Q�H�V�V���R�U���K�H�D�O�W�K���L�Q���J�H�Q�H�U�D�O����

Speaker music. 

9- �UMake it use not only for body fitness but mind fitness. 

 

Interview 2: 

1- I would like to workout at the gym, because there are all the machines and equipment that I 

need 

2- Yes, it is all depends on the consistency  

3- In the gym it's always crowded, and I have to wait for a while to use the machine that i want 

4- Good health and perfect body  

5- It depends on the muscle, for the small muscles from 2-3 exercises, for big muscles from 3-5 

exercises. 

6- The cable machine, it is so important, and I can do a lot of exercises with it  

7- Yes, I modify my technique periodically because the muscles can become accustomed to the 

exercises, resulting in a lack of visible progress. 
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8- It will be a good device if there was something like an AI personal trainer, correct my move and 

monitor my performance, suggest for me a split for my exercises and Calculates my nutritional 

needs.  

9- Yes, something like Just Dance game, by using AI to rate my moves and correct me. 

Interview 3: 

1- I prefer to workout at gym because it is given me the opportunity to motivate myself and meet 

new people. 

1- Yes, they can. 

3- The most challenging thing is to be consistent. 

4- I would like to be in shape and in a good health. 

5- For each muscle I add to 3 exercises. 

6- For me I see nothing missing. 

7- I change my schedule every 4 weeks cause the muscles need the changes. 

8- Cardio machines. 

9- Different types of machines. 

Interview 4: 

1- At home Because Exercising at home saves time, eliminates the need for commuting, provides 

privacy, and avoids crowds. 

2- Yes, if the appropriate tools are available and the exercise volume is equal to training in the 

gym. 
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3- Unavailability of some equipment for some exercises and muscles. 

4- Muscle building and a healthy lifestyle. 

5- From 2 to 3. 

6- Cable machine, legs machine for legs exercises.  

7- Continuing with the same exercises, due to measuring the development, the weight carried and 

the number of repetitions for each exercise and measuring the training load for each exercise. 

8- The possibility of exercising more than one muscle with the same device, calculate exercise 

repetitions, calculating rest times between sessions. 

9- Music, Lighting, Digital interaction, Audio sounds at the start and end of exercise or sessions. 

Interview 5: 

1- At the gym, because you have a different range of equipment and weights. 

2- Yes, especially in case of different categories such as calisthenics. 

3- �0�D�F�K�L�Q�H�¶�V queue. 

4- Building muscles and strength. 

5- 2-4 workouts depending on the muscle size. 

6- Mainly weights range, home equipment usually lacks heavy weights. 

7- I change exercises every 2 months, due to boredom, and the room of improvement becomes 

limited when doing same exercise for a long period of time. 

8- Unlimited range of weights for different exercises. 
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9- Music, PT. 

Interview 6: 

1- In the gym because there is a coach. 

2- Yes of course  

3- Continuity, wrong exercises, and feeling bored. 

4- A healthier lifestyle and building muscle. 

5- 2-6. 

6- Weights, and cardio machines.  

7- Change the exercises to avoiding getting bored, and to increase the development and 

improvement in performance. 

8- Inclusive of most muscles; It accurately measures weight, fat, pressure, etc., and calculates the 

rounds. 

9- Classes, music, enthusiastic and encouraging coach. 

Interview 7: 

1- At the gym, because of the vibe is better, and also if I needed any help, I would find someone 

to guide me. 

2- Yes, if they have all they have all the tools at home. 

3-Exercise wrong, lifting new weight. 

4- Gain weight, shaping my body. 
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5- 5 types. 

6- Muscles machines.  

7- Changing the exercises to get the best results. 

8- Having a calculator for calories, communication with others, and some pics to explain how to 

do the exercises. 

9- Fitness application because it motivates users to exercise more and track their progress. 

Interview 8: 

1- I prefer exercising in the gym because of the gym atmosphere, the positive energy and vitality 

in the people. 

2- Of course, by training at home instead of the gym, you can get the same results, and they may 

be better than in the gym. It depends on the goals that you will achieve at home or in the gym. 

3- Exercising in the correct way to avoid sports injuries. 

4- Get athletic body by building muscles. 

5- from 6 to 8 exercises per muscle. 

6- Large equipment for exercise and to improve the quality of exercise. 

7- Yes, I prefer to change exercises every 3 to 4 months to get better results and better muscle 

performance.  

8- One device gives me all my needs for all the muscles of the body, such as placing a screen, high 

quality equipment, and heavy weights. 

9- Classes, songs, comfortable space, and tracking my level.  
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Interview Analysis and Conclusion 

As a result of the interviews conducted with random athletes in Saudi Arabia, the user answers 

lead to valuable findings.!The interviewees had various preferences regarding exercising at the 

gym or at home. According to one interviewee, they liked both options because going to the gym 

gave them accountability and drive while working out at home helped them stick to their schedule 

when they were running late. A different respondent expressed their preference for the gym due to 

its extensive selection of machines and equipment. Because they saved time and were convenient, 

private, and avoided crowds, one interviewee liked working out from home. They did concede, 

though, that at-home exercises can be just as successful as those conducted in a gym if given the 

proper equipment and volume of exercise. An additional respondent emphasized the advantages 

of going to the gym, including the chance to network and the encouraging atmosphere, some 

preferred home workouts for their ability to save time and eliminate commuting. Overall, the 

findings suggest that preferences for exercising at the gym or at home vary based on factors such 

as access to equipment, motivation, accountability, convenience, privacy, and social interactions. 

Additionally, the findings from the answers regarding whether people training at home can achieve 

the same results as those training at the gym indicate that it is indeed possible. All of the 

interviewees agreed that having the right tools and being consistent are essential for success. A  

few interviewees stated that people could attain outcomes that were on par with those at the gym 

if they used the proper equipment and increased their exercise volume. A specific interviewee said  

that some exercise types, like calisthenics, are particularly good for getting comparable results at 

home. Overall, the results indicate that while working out at the gym has its benefits, exercising at 

home can produce results that are on par with or even better, depending on the goals of the 

individual and the accessibility of the required equipment. The answers regarding the challenges 
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faced during workouts reveal several common themes. The interviewees highlighted the problem 

of crowding and long wait times for exercise machines as one ongoing challenge. This may impede 

the workout's progress and perhaps cause irritation. Another important issue that was brought up 

was consistency, since sticking to a regular exercise schedule calls for drive and self-control. 

Another issue that was brought up was the lack of equipment suitable for working out particular 

muscle groups and activities; this might restrict the diversity and efficacy of workouts. The 

necessity of exercising appropriately to prevent sports injuries was also highlighted as a difficulty, 

highlighting the significance of appropriate form and technique. Furthermore, a few interviewers 

experienced difficulties choosing the appropriate program, finding alternative workouts, avoiding 

boredom, and correctly lifting weights. Overall, the findings suggest that challenges during 

workouts can include issues related to gym overcrowding, consistency, equipment availability, 

exercise technique, and maintaining engagement and variety in the workout routine. Next, the 

results of the questionnaire about the objectives people have for themselves while they work out 

demonstrate a range of desires. Satisfaction and increased performance were cited as aims, 

showing a desire for personal fulfillment and progress in physical ability. The emphasis on 

consistency as a goal suggested concentrating on sticking to a regular exercise schedule. Good 

health and having a great body were also stated, suggesting a desire for general well-being and  

physical fitness. A shared interest in strength and muscular development was indicated by the 

desire to gain muscle and lead a healthy lifestyle. A few interviewees stated that they wanted to 

put on weight, tone their bodies, and develop muscle to get an athletic build. Overall, the findings 

reveal a range of aims individuals have during their workouts, including performance 

enhancement,!physical health, body composition, muscle development, and overall well-being. In 

addition to that, there is a range of responses seen in the answers provided on the number of 

different types of workouts performed for each muscle on a daily basis. Most interviewees stated 
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that they worked out two to three times per muscle group. Some respondents did point out that the 

quantity of exercises varies according to muscle size, with 3-5 workouts for larger muscles and 2-

3 exercises for smaller muscles. Another comment suggested doing two to three workouts for every 

muscle group. The responses were similarly variable, ranging from 2�±6 exercises, 5 types of 

workouts, and 6�±8 exercises per muscle, depending on the size of the muscle. Overall, the findings 

highlight that individuals have different approaches to the number of exercises performed for each 

muscle group, with a common range of 2-3 exercises being mentioned by multiple interviewees. 

Also, the findings from the answers regarding the missing tools to improve training at home 

highlight several common responses. One interviewee emphasized the need for a variety of 

equipment and stated that all tools are vital for better training at home. A cable machine is essential 

since it allows for a variety of exercises, according to one of the interviewees. One respondent 

expressed pleasure with their current equipment by saying that they personally did not perceive 

anything missing from their home setup. Additional comments included the necessity of a leg 

machine for leg exercises, the inclusion of weights and cardio machines for a well-rounded 

workout, and the requirement for bigger weights that are sometimes absent from home gym 

equipment. Additionally, muscle machines were recommended as equipment that could improve 

at-home training. Overall, the results indicate that a cable machine could be one of the missing 

resources for better at-home training, specific equipment for leg exercises, heavier weights, and a 

variety of weights and cardio machines. Furthermore, the conclusions drawn from the responses 

about whether individuals prefer to change the exercises they do after a while or continue with 

them forever����emphasize a preference for alternating workouts on a regular basis. Keeping the 

workout regimen fresh and preventing boredom are two popular reasons for switching up the 

workouts. Another argument put out is that with time, muscles may grow acclimated to the 

exercises and exhibit no discernible improvement. Several interviewees acknowledged varying 



!

)# !
!

their workout routine every few weeks or months to add diversity and provide their muscles with 

various challenges. Conversely, other people indicated that they would rather keep doing the same 

workouts. They stated that when deciding to maintain a regular schedule, evaluating the 

development, weight, repetitions, and training load for every exercise can be important 

considerations. Overall, the findings suggest that while some individuals prefer to change exercises 

periodically to avoid boredom and stimulate progress, others opt for consistency to track and 

measure their development over time. In addition, the results of the answers about the features 

people would like to see in a high-end smart fitness gadget at home show a variety of preferences.!

One common desire is for the device to track supplements, keeping the user updated on their fitness 

and health. A built-in speaker for music is another wanted feature that would make working out 

fun. One important aspect that was discussed was the existence of an AI personal trainer that can 

correct movements, track performance, recommend exercise splits, and determine dietary 

requirements. It was also noted that cardio machines would be nice to have. A few interviewees 

stressed the value of a gadget that computes training repetitions and recovery intervals in between 

sessions and permits the use of multiple muscles during exercise. One characteristic that was noted 

as useful for adaptability was having an infinite variety of weights for different exercises. 

Additional features that users would like to see include a calorie calculator, communication 

capabilities, and visual aids such as pictures to explain exercise techniques. Overall, the findings 

suggest that individuals desire smart fitness devices that offer comprehensive tracking, 

personalized guidance, integration with music, versatility in exercises, and features related to 

nutrition and communication. Lastly, the findings from the answers regarding the interactive or 

gamification elements that can make fitness more engaging and enjoyable for users reveal several 

suggestions. Making the experience more holistic can be achieved, for example, by adding 

components that support mental as well as physical wellness. Making a fitness app that resembles 
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a game, like Just Dance, with AI that can judge and correct user motions is another idea. It was 

suggested that a variety of machine kinds may be used to add interest and maintain the experience. 

It was also proposed that aspects such as music, lighting, and digital interaction could improve the 

participation and enjoyment of exercise. It was suggested that using audio cues and a sense of 

completion at the beginning and finish of workouts or sessions would be beneficial. The 

availability of upbeat and supportive trainers, fitness software that offer inspiration and monitor 

progress, and incorporating classes, songs, and a comfortable space to enhance the overall 

experience. Overall, the findings suggest that incorporating elements such as gamification, music, 

digital interaction, and encouraging coaches can make fitness more interactive, enjoyable, and 

engaging for users. Based on the above analysis, following are the design summary of design 

problems that require solving: 

�x Lack of accountability and drive for home workouts 

�x Limited selection of machines and equipment at home 

�x Difficulty in finding the right equipment for specific muscle groups and activities 

�x Challenges with consistency and sticking to a regular exercise schedule 

�x Overcrowding and long wait times for exercise machines at the gym 

�x Lack of guidance on exercise technique to prevent sports injuries 

�x Difficulty in choosing the appropriate workout program and avoiding boredom 

�x Inconsistent results and progress tracking for home workouts 

�x Need for a variety of equipment for better training at home 

�x Desire for a cable machine and leg machine for comprehensive home workouts 

�x Lack of heavier weights for strength training at home 

�x Preference for alternating workouts to prevent boredom and stimulate progress 
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�x Desire for a high-end smart fitness gadget with comprehensive tracking and personalized 

Guidance 

�x Need for interactive or gamification elements to make fitness more engaging and 

enjoyable 

�x Incorporating mental wellness components into fitness experiences 

4.1.2 Survey  

A survey is a technique for gathering data from a group of people that is used to get their thoughts 

and information. It entails posing a series of inquiries, usually in an organized manner, in order to 

gather quantitative or qualitative data. There are several ways to conduct surveys: in-person 

interviews, phone interviews, internet surveys, and questionnaires on paper.  

In order to collect information on a variety of subjects, including attitudes, opinions, habits, 

demographics, and preferences, surveys are frequently utilized in research. They can be used to 

investigate populations or certain target groups and give researchers a methodical means to collect 

data from a large number of people. For the data gathered to be legitimate and reliable, a survey's 

design and construction are crucial. This entails giving considerable thought to the survey's 

duration, response options, question structure, and administration techniques. To make sure that 

the survey sample is representative of the intended audience, researchers may also use strategies 

like stratification or random sampling. After the survey data is gathered, it can be subjected to a 

variety of statistical and qualitative analysis methods in order to make inferences and spot trends 

or patterns. Survey results can offer insightful information to scholars, decision-makers, 

associations, and other interested parties. 
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Survey Questions 

1. Are there any limitations or constraints in terms of space, budget, or equipment 

availability that impact your home fitness training?  

Yes  

No  

2. On a scale of 1 to 5, how important is it for the device to provide you with guidance 

during workouts?  

3. Are there any specific motivational elements or gamification features that would          

enhance your home fitness experience?  

No  

Yes, please write  

3. Would you be interested in connecting and interacting with other trainees, such as 

friends, through an online platform or community?  

Yes  

No 

4. What features and functionalities would you like to see in a smart fitness device designed 

specifically for home training?  

�x Exercise tracking 
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�x Real-time feedback 

�x Personal training  

 

�x Variety of exercises 

�x Customizable settings 

5. What types of fitness equipment do you currently own and use for home workouts?  

�x Dumbbells 

�x Resistance Bands 

�x Jump Rope  

�x Yoga Mat 

�x Adjustable Bench 

�x Foam, Roller  

�x Pull-Up Bar  

�x Any Cardio Machine  

�x Kettlebells  

�x Stability Ball 

6. What challenges do you encounter when training at home? 

�x Limited Space 

�x Lack of Equipment 

�x Motivation and Accountability 
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�x Limited Exercise Variety 

�x Lack of Guidance 

�x Difficulty in Tracking 

�x Ensuring Proper Form and Technique  

7. Does training at home limit your ability and goals?  

Yes  

No  

8. Do you prefer to use any type of technology while exercising?  

Yes 

No 

9. When you are training at home, are you required to use any other object, such as a phone, 

mirror, or smart watch?  

Yes 

No 

Survey Analysis and Conclusion  

Overall, the survey's findings offer insightful information on the perceived value of fitness devices 

the characteristics people want to get while training can help with the smart product's design and 

development so that it better suits the requirements and preferences of trainees. 

 

Question 1:  

After surveying 150 people, here are the data indicated:  

Question 1: !"#$"%&$'()$*"+, $
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The pie chart presents the age distribution of respondents for a particular survey question, "How 

old are you?" The findings can be summarized as: The majority of respondents, accounting for 

72.1%, fall within the 15-25 age range. Both of the subsequent age groups, 25-30 and 30-45, are 

represented equally, comprising 14% of the survey population each. There is a significant skew 

towards the younger demographic, with the 15-25 age group being substantially more represented 

than the older age groups.!Knowing the age of users allows for tailoring the device to their specific 

needs and preferences. Different age groups may have varying fitness goals, abilities, and 

limitations. By considering age, the smart fitness device can offer age-appropriate workout 

programs, exercises, and intensity levels. 

 

Question 2:  
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 The pie chart shows 56.5% of trainees that the equipment limits and impacts their training at 

home, and 43.5% of people face an issue with the space in their home that impacts their workout. 

Moreover, 30.4% of trainees indubitable budget limits their training at home, but 19.6% of trainees  

do not have anything that impacts their training. Identifying space limitations: Many individuals 

have limited space available for home workouts. Understanding the space constraints can help in 

designing a smart fitness device that does not require a lot of space. Moreover, the availability and 

accessibility of fitness equipment can vary. By designing a smart fitness device that provides all 

the equipment the trainees need, this will solve the issue of the equipment. In addition to that, 

considering budget constraints, financial limitations can impact the purchase or  
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subscription affordability of smart fitness devices or related services. Understanding these 

constraints can help in designing pricing models, subscription plans, or offering alternative options 

to accommodate different budget ranges. 

$

Question 3:  
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Asking about the importance of guidance during workouts on a scale of 1 to 5 can provide valuable 

insights into user preferences and expectations regarding the level of guidance offered by a smart 

fitness device. Some potential benefits of asking this question include: Understanding user 

preferences: By gauging the importance placed on guidance during workouts, it helps to 
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understand whether users prefer more autonomy or rely on coaching and guidance to enhance their 

workout experience. This information is essential for designing a smart fitness device that aligns  

with user preferences. As shown in the figure, 32.6% of people have the equipment to 

Providing them with guidance during workouts is very important.  

 

Question 4:  
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By understanding users' preferences for motivational elements and gamification features, a smart 

fitness device can be personalized to meet their specific needs and desires. This customization 

enhances user satisfaction and engagement with the device. Also, incorporating motivational 

elements and gamification features that align with users' preferences can significantly enhance 
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their motivation to exercise regularly. Rewards, challenges, progress tracking, and interactive 

elements can all contribute to increased adherence to their fitness routine. As a result, most of the  

respondents said yes, there are many features that can enhance their home training experience, 

such as PT, high-quality equipment, guidance, music, and easy storage equipment. 

 

Question 5:  
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Asking users whether they would be interested in connecting and interacting with other trainees 

through an online platform or community can provide several benefits: Community support and 

motivation: By incorporating an online platform or community feature, a smart fitness device can 

foster a sense of community among users. Connecting with other trainees, including friends, allows 
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for support, encouragement, and the sharing of experiences. This sense of camaraderie and 

motivation can significantly enhance users' commitment to their fitness goals. Knowledge sharing  

 

and learning: An online platform or community provides an opportunity for users to exchange 

fitness-related knowledge, tips, and advice. By connecting with other trainees, users can learn from 

each other's experiences, discover new workout routines or techniques, and gain insights into  

effective strategies for achieving their fitness goals. Accountability and goal tracking: Connecting 

with other trainees through an online platform can introduce an element of accountability. Users 

can set goals, track progress, and share achievements with their peers. This accountability factor 

can help users stay consistent and committed to their fitness journey. 69.6% of people answered 

yes, they are interested, and on the other hand, 30.4% answered no. 

 

Question 6:  
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In the pie chart, the percentage of people who chose exercise tracking and a personal trainer is 

equal, which is 63%, and 56.5% prefer the variety of exercises in their home training. Additionally,  

a customizable setting is preferred by 43.5% of trainees; people who like to see real-time feedback 

on a smart fitness device are 32.6%. By gathering user input on desired features and functionalities, 

the smart fitness device can be designed with the user's needs and preferences in mind. This user-

centered approach ensures that the device aligns with their expectations, enhancing user 

satisfaction and engagement. Also, understanding user preferences allows for the inclusion of  

features that can be customized to individual fitness goals and preferences. Whether it is specific 

workout modes, exercise options, or tracking capabilities, tailoring the device to user preferences 

enhances the overall fitness experience. 

 

Question 7:  
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Based on the user's existing equipment, the smart fitness device can provide recommendations for 

additional equipment that complements their current setup. This guidance can be based on the  

user's fitness goals, preferences, and the potential for expanding their workout options. Users can 

make informed decisions about purchasing new equipment that aligns with their needs.  

 

Question 8:  
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As shown, 60.9% of trainees face the challenge of a lack of equipment, and 52.2% of people say 

motivation is a challenge for them. Moreover, the challenges of difficulty in tracking and limited 

space have an equal percentage, which is 47.8%. Lack of guidance is a challenge for 39.1% of 

people; 30.4% of trainees have limited exercise variety; and ensuring proper form and technique 

is a challenge for 28.3% of individuals. Only 2.2% of people see a lack of guidance as a challenge.  
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In conclusion, identifying user pain points: By understanding the challenges users face when 

training at home, a smart fitness device can address specific pain points and provide solutions. 

This user-centric approach ensures that the device is designed to overcome common obstacles,  

enhancing the overall home workout experience. Tailoring features and functionalities: Knowing 

the challenges users encounter allows for the inclusion of features and functionalities that directly  

address those issues. Whether it is lack of motivation, limited space, difficulty in tracking progress, 

or other specific challenges, the smart fitness device can provide targeted solutions and support. 

 

Question 9:  
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The pie chart displays 60.9% of people who training at home limits their ability and goals. On the 

other hand, 39.1% of trainees who training at home does not limit their ability and goals. To sum  
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up, by asking users whether training at home limits their ability and goals, a smart fitness device 

can tailor its recommendations, programs, and support to help users overcome limitations, set 

realistic goals, optimize resources, provide motivation, and continuously improve to meet user 

needs. 

 

Question 10:  
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Based on the pie chart 93.3% of people prefer to use smart screen technology while exercising, 

and trainees who do not prefer to use smart screen technology are 6.7%. Furthermore, knowing 

whether users prefer smart screen technology allows for seamless integration with the device. The  
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smart fitness device can be designed to connect and interact with the preferred screen technology, 

enabling users to access their workout data, monitor progress, follow workout routines, or engage 

with fitness apps or platforms seamlessly. Additionally, Smart screen technology can offer a 

variety of benefits during exercise, such as displaying workout metrics, providing instructional 

videos, offering virtual training sessions, or enabling entertainment options. By incorporating the  

preferred smart screen technology, the smart fitness device can enhance the overall user 

experience, making workouts more engaging, informative, and enjoyable. 

 

Question 11:  
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The pie chart shows 91.1% of people must use another product while training at home, and people 

who do not have to use another product during their workout are 8.9%. So, by understanding the 

user experience, a smart fitness device can aim to reduce dependencies on those devices. It can 

incorporate features and functionalities that eliminate the need for separate devices, providing an 

all-in-one solution for fitness tracking, workout guidance, and data management. Also, it allows a 

smart fitness device to streamline the workout experience. By consolidating functionalities and 

integrating features, the device can reduce the need for multiple devices, making the workout 

process more efficient and convenient. 

 

Following is the summary of design problems for the above survey: 

�x Lack of equipment 

�x Lack of motivation 

�x Difficulty in tracking progress 

�x Limited space 

�x Lack of guidance 

�x Limited exercise variety 

�x Ensuring proper form and technique 

�x Limitations on ability and goals 

�x Dependence on separate devices (phone, mirror, smartwatch) 

�x Inability to customize settings 

�x Insufficient real-time feedback 
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4.1.3 Focus Group 

Focus groups are a type of research methodology in which a limited number of participants are led 

in a conversation on a particular subject or field of study. Focus groups, facilitated by a moderator, 

offer an engaging setting where participants can freely share their opinions, ideas, and experiences. 

There are many advantages to employing focus groups in research. First of all, they provide in-

depth analysis and a better comprehension of participants' viewpoints. The emergence of fresh 

concepts and the investigation of many points of view are made possible by the group dynamic.  

Researchers can gather detailed and nuanced replies by using focus groups to encourage probing 

and explanation. They also provide you the chance to watch group dynamics and nonverbal cues, 

which provides important context. Focus groups are a flexible, adaptive, and time-efficient method 

of gathering data from several people at once. It is crucial to keep in mind, though, that group 

dynamics and social desirability bias may have an impact on the results and that they might not be 

entirely representative of the general population. 

Focus group questions: 

 

1- What features or functionalities would you expect from a smart fitness device? 

2- How important is it for the smart fitness device to integrate with other technologies or 

devices you use, such as smartphones or fitness apps? 

3- How do you prefer to interact with a fitness device during your workouts? Do you prefer 

touchscreens, buttons, voice commands, or other forms of input? 
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4- Are there any specific features or capabilities you would like to see in a fitness device that 

are currently lacking in the market? 

 

Participants:!!

Parent 1: Amjad!

Parent 2: Samar 

Parent 3: Dana 

Coach: Abdurahman Omar 

Facilitator: Reema Bawareth 

 

Session Transcript: 

Question 1: What features or functionalities would you expect from a smart fitness device? 

Amjad: Quality is of course one of the most important features that must be available in all devices, 

and it must also be easy to move around, for example when I wanted to move from one house to 

another. 

Samar: It provides many uses for a variety of exercises, and also one of the rare features is that it 

provides the possibility for more than one person to use at the same time, but different exercises. 

Dana: It bears very high weights for advanced levels, which may distinguish it from many other 

home fitness devices. 
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Coach Abdurahman: It has modern technology in line with the current time and the development 

of the world, and one of the most important features is that it does not consume a lot of space 

like many other devices. 

 

Question 2: How important is it for the smart fitness device to integrate with other technologies 

or devices you use, such as smartphones or fitness apps? 

Amjad: It is very important, as we are in the age of technology, it is important that the device 

contain technology and the ability to connect the fitness device with other personal devices like 

phones. 

Samar: It is very important for beginners, which may help and encourage them to continue and 

improve their level. 

Dana:����For me, it is not that important because I usually do not use my phone during exercise. 

Coach Abdurahman: ����In my opinion, it is very important and one of the most important features, 

�E�H�F�D�X�V�H���L�W���Z�L�O�O���S�O�D�\���D���P�D�M�R�U���U�R�O�H���L�Q���W�K�H���W�U�D�L�Q�H�H�¶�V���S�U�R�J�U�H�V�V���E�H�F�D�X�V�H���L�W���H�Q�D�E�O�H�V���K�L�P���W�R���F�R�P�S�H�W�H���D�Q�G��

motivate with friends. 

 

Question 3"!How do you prefer to interact with a fitness device during your workouts? Do you 

prefer touchscreens, buttons, voice commands, or other forms of input? 

Amjad:��I prefer touch screen because it is easy to use. 
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Samar: Touch screens for ease of use and quick execution of commands, and touch indicates the 

progress of the device being used. 

Dana: For me, I prefer voice commands because many people's hands quickly get sweaty, which 

may hinder the screen's response speed. 

Coach Abdurahman: I prefer the touch screen and voice commands for two reasons. The touch 

screen is because most people are accustomed to it, like a mobile phone. As for voice commands, 

sometimes they may be better. For example, while carrying weights, there is no need to leave what 

the hand is holding to press the screen, as it helps save time. 

 

Question 4: Are there any specific features or capabilities you would like to see in a fitness device 

that are currently lacking in the market? 

Amjad: Yes, so far, there is not just one device that replaces all the devices for trainees, as the 
market needs a device as well. 

Samar: Trainees need a device that provides guidance and instructions, so they may no longer need 
a personal trainer or other smart devices such as a computer to watch exercise videos.  

Dana: Integration with Smart Home Systems is a modern feature which trainees might want a 

fitness device that seamlessly integrates with other smart home systems, allowing for automated 

adjustments to lighting, temperature, or music during workouts. 

Coach Abdurahman: As many devices are developing, there is no device that provides the ability 
for the trainee to perform all the different exercises that he can do in the gym. 
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Focus group analysis and Conclusion: 

The interviewees' replies offer insightful information about their preferences and expectations for 

smart fitness gadgets. While Samar emphasizes the requirement for diversity and the capacity for 

numerous users to engage in different workouts at once, Amjad emphasizes the need for quality. 

and portability. Dana is more concerned with the device's capacity to support heavy loads, while 

Coach Abdurahman stresses the value of contemporary technology and compact design. Amjad 

and Coach Abdurahman emphasize the importance of connectivity with personal devices like 

cellphones when discussing the benefits of integration with other technology. Dana claims it 

doesn't matter to her personally, but Samar believes it's helpful for novices. Regarding preferred 

methods of engagement, Amjad favors touch displays, Samar values touch screens for speedy 

execution, Dana favors voice commands to prevent sweaty hands from getting in the way, and 

Coach Abdurahman finds convenience in using both touch screens and voice commands. When it 

comes to features that are missing, Amjad wants a feature-rich device that can replace several 

devices; Samar wants instructions and guidance built into the device; Dana wants integration with 

smart home systems; and Coach Abdurahman points out that there isn't a device that can perform 

a variety of exercises that are normally performed in a gym. The majority of respondents show a  

desire for superior, adaptable, and cutting-edge smart fitness equipment. Other features that the 

respondents value are integration with other technologies, ease of interaction, and broad 

capabilities. These understandings can help designers and developers create smart fitness gadgets 

that better satisfy the demands and expectations of users.  
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The following is the summary for the focus group: 

�x Diversity of exercises and multi-user functionality 

�x High-quality and portable design 

�x Capacity to support heavy loads 

�x Integration with personal devices (e.g., smartphones) 

�x Connectivity with other technology and smart home systems 

�x Touch screen and voice command interaction options 

�x Built-in instructions and guidance 

�x Ability to replace multiple devices 

�x Capability to perform a variety of gym exercises 

�x Superior, adaptable, and cutting-edge features 

�x Ease of interaction and user-friendly interface 

4.1.4 Expert Interview 

In research, an expert interview refers to a qualitative research method that involves conducting 

in-depth interviews with individuals who possess specialized knowledge, expertise, or experience 

in a particular field or subject area. Expert interviews are conducted to gather valuable insights, 

opinions, and perspectives from individuals who are considered authorities or experts in their 

respective domains. The purpose of conducting expert interviews in research is to gain a deeper 

understanding of a specific topic or to obtain expert opinions on complex or specialized subjects. 

Experts may include academics, industry professionals, practitioners, policymakers, or individuals  
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who have extensive practical experience in a particular field. These interviews are typically 

conducted using open-ended questions that allow experts to share their knowledge, insights, and 

recommendations. Expert interviews are valuable because they provide unique and specialized 

information that may not be easily accessible through other sources. The insights gathered from 

expert interviews can enrich research findings, add credibility to the research, and provide a deeper 

understanding of complex phenomena. Expert interviews are often used in various research 

disciplines, including social sciences, business, healthcare, and technology, among others. It is 

important to note that expert interviews should be conducted in a systematic and rigorous manner, 

ensuring that experts are selected based on their qualifications and expertise in the relevant domain.  

Expert interview questions: 

1- As a fitness coach, what are the key features and capabilities that you believe are essential 

for a smart fitness device? 

2- How do you envision the integration of technology and fitness in a smart fitness device? 

3- What strategies would you employ to motivate users and keep them engaged with a smart 

fitness device over time? 

4- From your experience, what are the key factors that contribute to long-term adherence and 

success in a fitness program? How could a smart fitness device support and enhance these 

factors? 

!
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Interview 1: 

 Coach Amal, fitness professional, five years of experience 

1- Easy to use. It targets the muscles well. It is available in several languages. Also, it contains 

educational videos that explain how to do the exercise and the name of the targeted muscle. 

2- It is a very excellent and creative idea because it will help many trainees who do not have 

a personal trainer and feel lost. 

3- Constantly reminding them of their goals and measuring and monitoring their 

development, which may make them feel excited and motivated. 

4- From my experience, reminders of exercise time, rewards for completing the exercise, 

challenges with friends, sharing daily tasks such as the number of steps and exercises. 

Interview 2: 

Coach Tito, public health, medical science, seven years of experience 

1- contains precise and thorough biometric tracking features, such as step counting, calorie 

tracking, and heart rate monitoring. It should also offer a variety of workout choices and to 

meet the requirements and objectives of each person. 
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2- A smart fitness device that combines technology and exercise has the potential to change 

how individuals approach their routines. And platforms like fitness applications and 

cellphones, which will enable customers to monitor their advancement and obtain tailored 

suggestions. 

3- First and foremost, setting goals and monitoring progress so that users can recognize the 

progress they are making, and offering them a reward with any meal they want will increase 

their enthusiasm. 

4- In my opinion, having a planned and diverse training regimen and setting realistic 

objectives are all important for long-term commitment and success. 

!Interview 3: 

Coach Hanan, eight years of experience 

1-  A machine that counts your repetitions, shows how much volume and intensity changes 

during the exercise, and shows an estimation of how much weight you can 

increase/decrease for a better result. 

2- It would improve positively, seeing that the percentage of novice athletes is increasing, and 

it would help them improve in a short period of time. Because technology makes our lives 

easier. 

3- Showing them accurate results over a short period of time using the smart fitness device, 

therefore they would be intrigued by how helpful it would be to have one. 
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4- Seeing results is one of the key roles to keep exercising. A smart fitness device would help 

motivate someone to keep going since it would show how much someone has progressed 

through time. 

Interview 4:  

Coach Reham, Five years of experience  

1- I believe the key features provide the ability to exercise all types of muscles, as well as 

accurate tracking of fitness metrics, exercise guidance, goal setting and progress tracking, 

personalization, real-time feedback, and integration with other devices and apps. 

2- virtual coaching and guidance, and leveraging AI and machine learning for personalized 

recommendations.  

3- Start with the trainees, step by step, and explain every step to them. Also, let them know 

about the features of the smart fitness device and how it will affect their training. 

4- Establishing a flexible routine that allows the trainee the ability to continue it throughout 

his life, changing the training plan according to the need from time to time, and using a 

smart fitness device will facilitate all of this, as the trainee can do all of the above without 

the need for a trainer. 

Interview 5: 

Coach Sultan, six years of experience  

1- In my opinion, tracking and guidance features, which eliminate the trainee from using 

any other device, �P�X�V�W���P�H�H�W���D�O�O���W�K�H���W�U�D�L�Q�H�H�¶�V���Q�H�H�G�V�� 
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2- Technology and fitness in a smart fitness device can transform the way people approach 

their fitness routines. Technology can enhance fitness devices by offering features such 

as virtual coaching. 

3- Setting achievable goals and diversifying exercises, which motivates the trainee to try 

different types of sports 

4- There are many factors, such as making the trainee enjoyable, which leads to continuity, 

and setting realistic goals. In addition to that, sharing on social media makes individuals 

interested in sports encourage each other.  

Expert Interview Analysis and Conclusion  

There are a number of important themes and insights surrounding smart fitness gadgets that 

become evident after interviewing five fitness professionals. Easy navigation, precise tracking, 

tailored advice, goal-setting, tracking progress, and compatibility with other devices and apps were 

all stressed by the experts. Targeted muscle engagement, linguistic options, informative videos, 

and ease of use were all emphasized by Coach Amal as important elements. In order to keep people 

engaged, she also underlined the value of shared daily chores, challenges with friends, incentives 

for finishing workouts, and ongoing reminders. Coach Tito underlined the importance of accurate 

biometric tracking, which includes heart rate monitoring, calorie tracking, and step counting. 

Additionally, he emphasized how smart fitness gadgets can integrate technology with physical 

activity, allowing users to track their progress and get personalized advice. A smart fitness tracker 

that records volume and intensity, counts repetitions, and estimates weight modifications is crucial, 

according to Coach Hanan. He thought that prompt and precise results would pique customers'   
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interest and encourage them to keep using the device. Comprehensive muscle workout, precise 

tracking, individualized direction, real-time feedback, and connectivity with other devices and 

apps are the essential components that Coach Reham highlighted. She also emphasized the 

possibilities of AI-powered personalized recommendations and virtual coaching. Coach Sultan 

emphasized the significance of tracking and guidance features that satisfy all user needs and do 

away with the need for additional gadgets. He also underlined the need of setting realistic 

objectives and mixing up workouts, as well as the revolutionary potential of smart fitness 

equipment to revolutionize fitness regimens. Experts concluded that smart fitness gadgets can 

improve users' fitness journeys by offering precise tracking, tailored advice, goal-setting incentive, 

and technological integration. They stressed the value of elements that encourage fun, social 

engagement, sharing, and accuracy as well as usability and personalization. In conclusion, because 

they provide sophisticated tracking, tailored advice, and connectivity with other technologies, 

smart fitness gadgets have the power to completely transform the way people approach their 

exercise regimens. These gadgets can help long-term adherence and effectiveness in exercise 

programs by attending to user demands, giving precise results, and encouraging inspiration. Based 

on the expert interview analysis, below is a list of design requirements for smart 

fitness gadgets: 

�x Easy navigation and user-friendly interface 

�x Precise tracking of biometric data (heart rate, calories, steps, etc.) 

�x Tailored advice and personalized recommendations 

�x Goal setting and progress tracking features 
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�x Compatibility with other devices and apps 

�x Targeted muscle engagement and comprehensive workout options 

�x Linguistic options for ease of use 

�x Informative videos and visual guidance 

�x Social engagement and challenges with friends 

�x Incentives for completing workouts 

�x Ongoing reminders and notifications 

�x Accurate and real-time feedback 

�x Integration of AI-powered virtual coaching 

�x Elimination of the need for additional gadgets 

�x Setting realistic objectives and mixing up workouts 

4.1.5 Ethnography/Observation 

In research, observation is the methodical, deliberate act of closely observing and documenting 

occurrences, behaviors, or phenomena in order to compile knowledge and acquire data. It entails 

the methodical and objective recording of what is being seen, usually with the use of preset 

standards or rules. Observation can take several forms. For example, direct observation involves 

the researcher watching and documenting events in a naturalistic context firsthand, whereas  

structured observation focuses on behaviors or events. Additionally, participatory observation may 

be used, in which case the researcher actively participates in the events being observed while 

recording observations. When conducting research, observation is used to collect primary data and 

provide insights into phenomena of interest, such as social interactions, environmental processes,  
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or human behavior. In addition to producing qualitative data, it can be an effective way to 

recognize patterns, comprehend context, and support or refute preexisting theories and hypotheses. 

One can obtain a more comprehensive grasp of the research issue by combining observations with 

other data collection methods.  
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Observation 1:  

I entered the gym at 4:30 pm, which is the crowded time in the gym these days, and I noticed a 

girl entering with a bag. She put her abaya inside the bag, and she wore her headphones and played 

music. She did not do any warm-up workouts, then she sat behind the back machine, and she was 

waiting for the other girl to finish her exercises on the machine. Then two girls came and asked   
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her if there was anyone after her because they wanted to use the same machine. She did her 

exercises quickly around six exercises and while she was working out, she drank a lot of water. 

She held her water bottle and her phone all the time. When she finished using the machine, she 

went to the dumbbells corner to do another exercise for the back muscle, and she put her staff on 

the floor beside her. Then she played an abs exercises video, and when she finished, she did not 

do any cardio workouts or stretching.  

 

Observation 2:  

At 11:15 a.m., there were only a few girls. The morning is always the best time to exercise because 

there is no crowd. Two sisters came together; they went to the locker room to store their staff; then 

they did a cardio workout for almost ten minutes; then they went to the dumbbells corner and 

started the workout; after that, they moved into the cable, and one of them was struggling with the 

head of the cable; she did not know which one to use. They were looking around for help, but there 

was no coach. They checked the phone to make sure about the form and looked at the mirror behind 

the cable to do the exercise correctly. One of them went to the vending machine and paid for water. 

After that, they went to do different exercises on the other machines, looked at the guidance 

stickers that were on the machines, and followed the same steps. Suddenly, a strange girl came and 

asked them how many sets were left to finish because she wanted to use the same machine. After 

they finished all the machine exercises, both of them took a mat and played video, which showed 

some stretching exercises.  
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Observation 3:  

I went to the gym at 9:00 pm; there were only two hours left, and the gym would be closed. Then 

I saw one girl start her workout by using a band to warm up her body, and then she waited around 

the cable until the other girl finished. But the head that was on the cable was not the one that she 

wanted. So, she took a few minutes looking for the head that she wanted. Between the sets, she 

drank water. After she finished using the cable, she went to the power lifting corner, took a bar, 

and started putting weights on it. There were a lot of girls around her, so she had a limited space 

to do her workout, and she called a coach to support her. After she finished, she had to take back 

the weights that she had taken and place every piece of equipment in its place, which consumed a 

lot of time because of their heavy weights. After half an hour, cardio class started, so she took her 

bag and all her staff with her and went into the second floor to enter the class. There was not a 

stable place to put her staff, so all the trainees took their staff with them and put them on the floor. 

After that, the gym almost closed. She went to the toilet and left the gym, and they started closing 

the lights.  

Observation Analysis and Conclusion 

The observations offer insightful information about the patterns and behaviors seen in a gym 

environment at various times of the day. They draw attention to the various methods people use 

for their workouts, such as differences in warm-up exercises, exercise choices, and compliance 

with recommended regimens like cardio and stretching. Obstacles like the lack of equipment and 

the requirement for supervision are obvious, highlighting the significance of gym administration 

in resolving these problems. The observations also highlight the value of social connection in the 

gym, as evidenced by people asking about the availability of certain machines. In summary, our  
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findings highlight how crucial it is to accommodate personal preferences and exercise regimens, 

maximize available space in the gym, and offer sufficient assistance and direction to improve the 

entire gym experience.!Based on the observation analysis, below is a list of design requirements 

for improving the gym environment: 

�x Availability of sufficient equipment 

�x Supervision and assistance 

�x Accommodation of personal preferences and exercise regimens 

�x Maximizing available space in the gym 

�x Social connection and interaction opportunities 

�x Clear instructions and guidance for workouts 

�x Efficient organization of gym layout and equipment placement 

�x Accessible warm-up exercises and stretching areas 

�x Adequate cardio equipment availability 

�x Resolving equipment availability issues 

�x Enhancing the overall gym experience 

4.2 Personas 

A persona in research is a made-up image of a target user or consumer base. It is a tool that is 

frequently used in market research and user-centered design to build comprehensive profiles of  

typical customers or users. Real information and insights obtained through surveys, interviews, 

observations, and other research techniques constitute the foundation upon which personas are 

created. To have a better grasp of the requirements, objectives, actions, and preferences of various  
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user segments, personas are created. Personas aid in decision-making, empathy-building, and the 

creation of experiences, services, and products that successfully satisfy the demands of people. A 

persona usually contains psychographic features like motives, values, attitudes, and problems in 

addition to demographic data like age, gender, occupation, and location. To help the persona 

become more recognizable and relatable, it frequently has a made-up name and a representative 

picture.  
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Persona Analysis and Conclusion 

The persona has provided valuable insights into the target audience of the study. By creating 

detailed personas based on demographic information, motivations, interests, and challenges, it 

gave a deeper understanding of the athlete individuals who target audience in this research. Every 

trainee has different challenges in the life,!all trainees are distinguished by their useful experience���� 

Athletes, like any person, have different interests and motivations from one person to another. 

Many trainees not only focus on getting a perfect body, but also focus on a healthy lifestyle and 

experience many different aspects of sports, which keeps them entertained and continued without 

feeling bored. 

Conclusion 

The research chapter examines the two main research approaches, qualitative and quantitative, as 

well as several methods for gathering data, including surveys, focus groups, expert interviews, 
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interviews, observations, and persona development. While quantitative research collects numerical 

data to evaluate trends and relationships, qualitative research uses open-ended inquiries to discover 

the underlying reasoning, perspectives, and motivations of individuals. Focus groups encourage 

group discussions to elicit varied perspectives, surveys allow for broader data gathering from a 

bigger sample, and interviews offer the chance to directly obtain in-depth information from 

participants. Expert interviews offer perspectives from people with specific expertise and 

experience in the topic. Observation is the methodical observation and recording of actions and 

occurrences. Finally, the process of developing personas aids researchers in better comprehending 

their intended audience and customizing their conclusions and suggestions to suit their particular 

requirements. Researchers can support their goals and add significant insights into their disciplines 

by using various research methodologies and approaches to collect thorough and meaningful data. 

The next chapter will be about case studies. Case studies as a research methodology will be covered 

in detail in the next chapter. A case study is a comprehensive examination of a specific person, 

organization, or occurrence in the context of real life. With the use of this research methodology, 

scientists can delve into intricate topics, fully comprehend certain circumstances, and produce 

insightful and in-depth findings. Through the examination of actual examples, scholars can  

investigate the interactions between different elements, spot trends, and unearth novel viewpoints. 

The core ideas of case studies will be covered in this chapter. 
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Chapter 5  

In the previous chapter, two main research approaches were covered, which are qualitative and 

quantitative, using different methods for collecting data, including surveys, focus groups, expert 

interviews, interviews, observations, and persona development. In this coming chapter the main 

point will be focused on is case studies in external shape, design language, product size, functions, 

materials, textures and aesthetic features. Case studies are an effective research technique that may 

be utilized to examine intricate occurrences and get a profound understanding of particular topics. 

By analyzing a specific case or analytical unit in the context of real-world occurrences, they offer 

a thorough grasp of its distinct features and dynamics. The idea of case studies is examined in this 

chapter, along with their use by researchers and their place in the design process. When doing a 

case study, researchers collect comprehensive data from various sources, including documents, 

observations, and interviews, in order to obtain a comprehensive and contextual understanding. In 

design disciplines where comprehending real-world contexts is essential, such as architecture, 

product design, and user experience design, case studies are frequently employed in the process. 

Case studies are useful in research for various reasons. They make it possible to investigate 

complicated events in great detail, produce fresh ideas and design tenets, and identify underlying 

mechanisms and causal connections. Case studies provide an all-encompassing grasp of the subject 

matter by taking into account different variables and perspectives at the same time. When a study 

question concentrates on the "how" and "why" of a phenomenon, case studies are employed by 

researchers to examine complex and multifaceted phenomena that are difficult to fully portray 

using only quantitative methods. Finalization, case studies are an invaluable research technique 

that provide in-depth understandings of particular topics and their actual environments. They are 

essential to the design process because they enable a thorough comprehension of difficult issues 

and provide guidance for practical solutions. This chapter will cover case study approaches, 
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methods for gathering and analyzing data, and useful considerations. The goal is to equip 

researchers and designers with the know-how and abilities to use case studies successfully in their 

work. 

5.1 Case study 1 - External shape  
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This particular case study offers a remarkable collection of four highly sought-after and 

exceptionally effective fitness devices, meticulously crafted to cater to individuals who prefer the 

convenience and comfort of exercising within the confines of their own homes. These cutting-edge 

devices are ingeniously designed to enable users to engage in comprehensive full-body workouts, 

harnessing the power of advanced technology while simultaneously optimizing space utilization. 

Noteworthy for their sleek and elegant exteriors, these devices seamlessly blend simplicity with a 

touch of opulence, ensuring that trainees embark on their fitness journeys with an immersive and 
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indulgent experience. Moreover, these devices go above and beyond in addressing the diverse  

needs and preferences of trainees, boasting an impressive array of features such as online coaching, 

intuitive user interfaces, and unparalleled build quality. As a testament to their commitment to 

providing a holistic fitness solution, some of these devices even incorporate an extensive range of 

essential equipment, including free weights, a versatile cable machine, and a sturdy bar, ensuring 

that trainees have all the necessary tools at their disposal to achieve their desired fitness goals with 

the utmost convenience and efficacy. Summary of the above:  

�x Simple 

�x Reflected 

�x Strong 

�x Luxury  

5.2 Case Study 2- Functions  
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The functional study focuses on fitness devices with multiple uses and functions, allowing the 

trainee to easily combine different types of exercises on the same device. With the development 

of the times, everyone is attracted to products that provide more features and are more advanced. 

Reaxing devices can be used for cardio, toning, strength, functional, proprioceptive, and cognitive 

training. With automatic ozone sanitization, it takes only eight minutes to become germ-free and 

safe to use. One-Infinity -One is a compact and versatile fitness system that maximizes space 

utilization with its 4 sq m footprint. It features a proprioceptive treadmill and platform, cognitive 

lights, and neuro-functional training facilities. The treadmill replicates off-road running through 

dynamic and destabilizing impulses, while the Smart Floor platform adds instability to any 

movement. Interactive training programs can be developed with cognitive lights. The system 

incorporates sensorial, neural, and muscular systems, accelerating results. It ensures the safety of 

two users simultaneously and can accommodate up to eight users. Two models are available: a 

360-degree version for up to 8 people and a 180-degree version for up to 5 people. Choose between 

the fitness and wellness version or the sport and rehab version. The RitFit BPC04 (PCG09) Power 

Cage can support up to 2000 lbs for heavy weightlifting, and it provides sufficient space for 

squatting or bench pressing. Also, it includes 16 adjustable heights to perform shoulder, arm, chest, 

back, core, and leg exercises. After attaching the appropriate bar, both lat pulldown and low row 

training are available. This equipment provides you with a smooth, effective, and safe workout 

experience. All-in-One Smart Home Gym Speediance provides up to 220 lbs of adaptive 

resistance, 630+ moves, 230+ classes, and dynamic weight modes for unparalleled full-body 

training. With Free lift and partner mode, you can customize your workout experience like never  

before. Plus, enjoy the convenience of cardio and strength training in one machine, all while taking  

 



!

"#&!
!

up minimal space in your home. The Speediance Gym Monster is the realization of our "hardware 

+ content + AI personal instruction + community" concept to create the ultimate home gym 

experience. Moreover, the Tonal device has Spotter Mode, which automatically senses when 

you're struggling to complete a rep and temporarily reduces the weight so you can finish the set. 

Like any good gym partner, Spotter Mode has your back. And chest. And arms and legs. It also 

provides you with A true personal trainer knows when and how to push you. Tonal takes this to 

�W�K�H���Q�H�[�W���O�H�Y�H�O���Z�L�W�K���'�\�Q�D�P�L�F���:�H�L�J�K�W���0�R�G�H�V���W�K�D�W���D�X�W�R�P�D�W�L�F�D�O�O�\���D�G�M�X�V�W���W�K�H���Z�H�L�J�K�W�V���\�R�X�¶�U�H���O�L�I�W�L�Q�J���W�R��

create effective resistance throughout every rep. Tonal uses sensors to provide real-time guidance 

tailored to your form and technique. Range of motion, positioning, and pace are all monitored to 

keep you on track. Every exercise. Every workout. It contains Adjustable arms unlock a full range 

of motion to unleash your potential. In summary:  

�x Full body workout 

�x Personalized Fitness Guidance  

�x Comprehensive Fitness Tracking  

�x Intelligent Coaching and Motivation 
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5.3 Case Study 3- Materials  
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 This case study explores the materials used in four different workout devices commonly found in 

�I�L�W�Q�H�V�V���F�H�Q�W�H�U�V���D�Q�G���K�R�P�H���J�\�P�V�����8�Q�G�H�U�V�W�D�Q�G�L�Q�J���W�K�H���P�D�W�H�U�L�D�O�V�¶���S�U�R�S�H�U�W�L�H�V�����G�X�U�D�E�L�O�L�W�\�����D�Q�G���V�X�L�W�D�E�L�O�L�W�\���I�R�U��

specific exercises is crucial for both manufacturers and users. First of all, the materials used in the 

treadmill frame are typically made of steel or aluminum for strength and stability. Running Surface: 

multi-layered composite materials (rubber, PVC, or urethane) for shock absorption and durability. 

Handles and console: plastic or metal components. Next, dumbbells Materials Used: Weight Plates: 

Cast iron, rubber-coated, or urethane-coated. Handles: steel, chrome-plated, or rubberized. Locking 

Mechanism: steel collars or plastic clips. Cables: The cables themselves are usually made of steel wire 

or nylon-coated steel wire. Steel wire provides strength and durability, while the nylon coating reduces 

friction and prevents wear. Pulleys: Pulleys, which guide the cables, are often made of high-strength  
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plastic or metal alloys (such as aluminum or stainless steel). These materials ensure smooth movement 

and minimize friction. Handles and Attachments: Handles: The handles attached to the cables come in 

various shapes and designs. They are typically made of rubber, foam, or hard plastic for a comfortable 

grip. Attachments: Accessories like ankle straps, triceps ropes, and straight bars are also part of cable 

machines. These attachments can be made from materials similar to the handles. Frame and Structure: 

The main frame of the cable machine is constructed using steel tubing or aluminum. These materials 

provide stability and support for the entire machine. The weight stack housing (where the weight plates 

are stored) may also be made of steel or reinforced plastic. Weight Plates: The actual resistance in cable 

machines comes from weight plates. These plates are typically made of cast iron or steel. Some 

machines may use stacks of weight plates with a pin selector system. Cable coatings and sheaths: The 

outer coating of the cables is often made of PVC (polyvinyl chloride) or nylon. These materials protect 

the inner steel wire from corrosion and wear. Some high-end cable machines may use polyurethane or 

other specialized coatings for enhanced durability. Lastly, LCD or LED Display: The screen itself is 

usually made of an LCD (Liquid Crystal Display) or LED (Light Emitting Diode) panel. These panels 

are made from layers of glass or plastic, with the LCD panel utilizing liquid crystals to display images 

and the LED panel using tiny light-emitting diodes. Touchscreen Overlay: Many smart screens 

incorporate a touchscreen overlay made of durable materials such as tempered glass or polycarbonate. 

These overlays protect the screen from scratches, provide a smooth touch experience, and enhance the 

overall durability of the device. Metal or Plastic Housing: The frame or housing around the screen is 

typically made of metal or high-quality plastic. Metals like aluminum or steel offer strength and rigidity, 

while plastics like ABS (Acrylonitrile Butadiene Styrene) provide durability and lightweight properties. 

To sum up, the materials that will be used in the smart fitness device Treadmill: 

�x Frame: Steel or aluminum. 

�x Running Surface: Multi-layered composite materials (rubber, PVC, or urethane). 

�x Handles and Console: Plastic or metal components. 
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�x Dumbbells: 

�x Weight Plates: Cast iron, rubber-coated, or urethane-coated. 

�x Handles: Steel, chrome-plated, or rubberized. 

�x Locking Mechanism: Steel collars or plastic clips. 

�x Cable Machines: 

�x Cables: Steel wire or nylon-coated steel wire. 

�x Pulleys: High-strength plastic or metal alloys (aluminum or stainless steel). 

�x Handles and Attachments: Rubber, foam, or hard plastic. 

�x Frame and Structure: Steel tubing or aluminum. 

�x Weight Plates: Cast iron or steel. 

�x Cable Coatings and Sheaths: PVC or nylon (some high-end machines may use polyurethane or 

�x specialized coatings). 

�x LCD or LED Display: 

�x Screen: LCD (Liquid Crystal Display) or LED (Light Emitting Diode) panel (layers of glass or 

plastic). 

�x Touchscreen Overlay: Tempered glass or polycarbonate. 

�x Metal or Plastic Housing: Metal (aluminum or steel) or high-quality plastic (ABS). 
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5.4 Case Study 4- Product Size  
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Addressing the challenge of limited space that many trainees face, the chapter delves into the 

dimensions of the fitness devices included in the case studies. This is a crucial consideration, as 

workout equipment that requires a large footprint can make it difficult for individuals to exercise 

comfortably in the confines of their homes or smaller gym settings. To provide a comprehensive 

understanding of the space-saving solutions available, the case studies showcase four distinct 

fitness devices and their corresponding dimensions. The Marry home gym system, measuring 68 

inches in length, 42 inches in breadth, and 78 inches in height, is the first gadget looked at. Its 

compact and adaptable design makes it possible to do a variety of workouts in a comparatively  
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short space. On the other hand, the Yosuda gadget, which is another fitness solution showcased in 

the case studies, has a more compact and space-efficient footprint with dimensions of 38 inches 

by 21 inches by 62 inches. Subsequently, the case studies delve deeper into the Tonal system, an 

exclusive strength training apparatus that places emphasis on space optimization. The Tonal device 

is a space-saving solution without sacrificing functionality, at only 21.50 inches in width, 50.9 

inches in height, and 5.25 inches in depth. It may be easily integrated into a variety of home or 

gym settings. Finally, a multi-trainee exercise equipment that is 78 inches long, 38 inches wide, 

and 6.49 inches deep is included in the case studies. This larger, but still quite small, design 

accommodates numerous users' needs, providing a flexible and effective exercise option for shared 

areas. Through an analysis of these many fitness gadgets and the dimensions that go along with 

them, the chapter offers insightful information on the design advancements that are tackling the 

problems associated with space constraints for today's athlete. These case studies provide a path 

forward for both equipment producers and fitness aficionados, emphasizing the significance of 

striking a balance between space-saving concerns and usefulness in the search for efficient and 

convenient workout options. To sum up,  

�x 25 inches width 

�x 54 inches height  

�x 15 inches depth 
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5.5 Case Study 5- Design Language 
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This case study explores many different exercise machines that reflect different design languages. 

These designs showcase different approaches to functionality and aesthetics in exercise equipment. 

Each design balances form and usability to enhance the user experience. The first one shows 

streamlined contours, ergonomic design, and premium finishes. In addition to that, the second 

machine reflects minimalist design, sleek surfaces, geometric shapes, integrated handles, 

ergonomic design, and user-friendly interfaces. Next, the third product design language is dynamic 

lines, sleek surfaces, geometric shapes, and thoughtful color schemes. Lastly, the last exercise 

machine shows integrated handles, geometric shapes, and premium finishes. In summary 

�x sleek surfaces 

�x integrated handles 

�x ergonomic design 
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�x premium finishes 

�x user-friendly interfaces 

�x streamlined contours 

By seamlessly integrating these design elements, the smart fitness device elevates the fitness 

experience, offering users a holistic and immersive engagement with their wellness journey. 

Conclusion  

The chapter on case studies delves into the multifaceted aspects of fitness devices, exploring their 

external shape, functions, materials, and dimensions. The insights gleaned from these case studies 

offer a comprehensive understanding of the design and engineering considerations that go into 

creating effective and user-centric fitness equipment. The analysis of external shape examines the 

visual aesthetics and ergonomic elements of the fitness devices. The case studies highlight how 

manufacturers strike a careful balance between simplicity and luxurious design, creating devices  

that are not only visually appealing but also prioritize user comfort and ease of use during 

workouts. The seamless integration of these design elements enhances the overall experience for 

the trainee. Examining the features of the exercise equipment, the case studies investigate the 

adaptability and potential of these goods. Features including user-friendly interfaces, online 

coaching, and premium construction are included to accommodate the various demands and 

preferences of learners. Some devices also come with a variety of complimentary tools, such as 

bars, cable machines, and free weights, which give users access to a complete and adaptable 

training environment. Fitness equipment longevity and durability can be better understood by 

looking at the materials that were used in its creation. In order to ensure that the gadgets can endure  
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the rigors of rigorous exercises without losing their structural integrity, the case studies highlight 

the use of durable materials including metal, premium plastics, tempered glass, and polycarbonate. 

The chapter concludes by looking at the fitness devices' dimensions and how the manufacturers 

maximize space usage to fit users into small spaces. The case studies present gadgets that optimize 

functionality in a small square meter footprint, facilitating effective use and integration into 

different home or fitness environments. Through the synthesis of ideas gleaned from these case 

studies, the chapter offers a comprehensive comprehension of the engineering advances and design 

considerations that shape fitness equipment, ultimately improving user experience and providing 

efficient training solutions. The coming chapter will focus on deep details about the smart fitness device 

that will be created in the future, such as product cost, weight, size, etc. 
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Chapter 6 
The previous chapter explored several detailed case studies of the product. These case studies 

offered insightful information about the main physical attributes of the product, such as the 

external shape and form factor, material selection, primary functions and use cases, and total size. 

We were able to obtain a thorough grasp of the product's design evolution and the elements that 

influenced its development by extensively scrutinizing these real-world examples. Our following 

examination of the product's positioning, user experience, and market impact will be informed by 

this knowledge. This chapter takes a deeper dive into the strategic and conceptual aspects of the 

product's development. It starts with a market analysis of the product's positioning, looking at how 

it was differentiating itself from rivals and designed to appeal to the target market. The chapter 

then goes into the product design brief and specification, which are the fundamental documents  

 

that outlined the main objectives, aims, and limitations for the design team. The design choices 

and trade-offs become clearer when one comprehends these guiding concepts. The chapter also 

examines potential branding and packaging concepts.  

6.1. Product Position 
"Product position" describes a product's mental space in relation to other products on the market 

that are competitors. It is the opinion and image that the product has acquired in the market as a 

result of various elements like its attributes, cost, level of quality, and brand connections.  
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My smart fitness device is an advanced, high-performance smart fitness device that provides a 

premium user experience through its unique and innovative features. While it is priced as a 

premium product, it offers exceptional value by leveraging the highest quality materials and  

 

engineering to deliver unparalleled durability and longevity. My smart fitness device is an 

expensive product, but it provides a better experience and unique features with very high quality. 

It is of high quality, which makes it a durable device because of the materials. It is considered an 

expensive product because it contains features that no other device has. When people use this 

device, there is no need for any other equipment. It is also a long-lasting product, and many 

individuals can use the same device. My smart fitness device solves a lot of issues that trainees 

face during workouts. 
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6.2. Product Design Brief and Specification 
A product design brief and a product design specification are two key documents used in the 

product development process. A product design brief is a high-level, strategic document that 

outlines the key objectives, requirements, and parameters for a new product development project. 

It gives the design and development team a foundation for guidance. Information on the product's 

target market, user needs, competitive environment, salient features and functionalities, design 

direction, project schedules, and financial restrictions are usually included in the design brief. This 

document aids in making sure that the design team is aware of the objectives, scope, and underlying 

business strategy of the project right away. Throughout the product development lifecycle, the 

design brief serves as a point of reference for all parties involved, keeping the project on schedule 

and in alignment. On the other hand, a more thorough technical document known as a Product 

Design Specification (PDS) offers a full set of requirements and specifications for the product's 

real design and engineering. The PDS goes into great detail regarding the dimensions, materials, 

performance standards, safety requirements, manufacturing procedures, and testing procedures of  

 

 

the product. The engineering and production teams can turn to it for guidance on the exact 

specifications needed to make the product a reality. As the design changes during the prototype 

and testing stages, the PDS is an iterative document that is updated and improved. To guarantee  

that the finished product satisfies all relevant functional, technical, and quality standards, a well-

defined PDS is essential.  
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6.2.1. Product Design Brief (PDB) 
After conducting thorough quantitative and qualitative research, deep insights have been gained 

into the target customers' key requirements and expectations for the new smart fitness device. 

These findings have helped shape the product's design brief and specifications. Customers in this 

affluent, fitness-conscious target market have expressed a desire for a compact, space-efficient 

fitness solution that still provides access to a comprehensive range of workout equipment and 

capabilities. Many have highlighted the importance of features that enhance the user experience, 

such as real-time performance tracking and guided workout routines. Additionally, a significant 

portion of the target consumers are seeking a device that offers versatility, catering to diverse 

fitness modalities beyond just cardiovascular training. These individuals are interested in a product 

that supports strength training, yoga, high-intensity interval training, and other popular workout 

types, allowing them to meet their varied fitness goals within a single, integrated platform. Quality 

and premium construction have emerged as essential criteria for this target market. Customers are 

willing to invest in a high-end fitness device, but they expect it to be engineered to the highest 

standards, with meticulous attention to detail, durability, and reliability. The product must not only 

deliver superior performance but also project an image of sophistication and exclusivity that aligns 

with affluent consumers' lifestyle aspirations. Incorporating these key customer requirements into  

 

the product design brief and technical specifications will be crucial to ensuring the new smart 

fitness device resonates with the target audience and stands out in the competitive premium fitness 

technology market. 

6.2.2. Product Design Specification (PDS) 
Function/performance: 
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Connectivity and Ecosystem Integration, Intelligent Coaching and Optimization, Customizable 

workout routines and training plans based on the user's fitness goals, sensor, tracking.  

Product cost:  

According to the features, build quality, and requirements, the cost of the smart fitness device is 

aimed at a high-income segment.  

Quality:  

The use of high-quality, durable materials and meticulous manufacturing processes will ensure 

that the premium smart fitness device meets the stringent quality standards expected by the 

affluent, fitness-conscious target market. 

 Reliability:  

Through its exceptional durability and long-lasting reliability, the warranty is at least five years.  

Maintenance: 

High materials will be used in components and equipment, which does not require the 

maintenance. The device will not be easy to harm. 

Aesthetics: 

Simple, Sleek, ergonomic industrial design that complements the user's living space and aligns 

with their lifestyle aesthetic. 

Transportation and packaging: 

The smart fitness device will be packaged and transported with exceptional care, using custom-

molded, shock-absorbent materials and expedited, climate-controlled shipping methods to ensure 
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the product arrives at the customer's doorstep in pristine condition, while also adhering to 

sustainable practices. 

Health issues: 

It provides different routines and plans for workout depends on the condition, goal and health of 

the person, since of the advanced of the technology.  

6.3. Possible manufacturing technologies 
6.3.1. The manufacturing processes for workout machines, including cable-based machines, 

typically involve a combination of the following techniques: 

 

Metal Fabrication: 
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�x Cutting and shaping metal components like frames, pulleys, and weight stacks using 

processes like laser cutting, stamping, or casting. 
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�x Welding and joining metal parts to form the machine's structure. Applying surface 

treatments like powder coating or painting for durability and aesthetic 

Plastic Molding: 
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�x Injection molding or thermoforming plastic parts like covers, handles, and adjustable 

components. 

�x Incorporating reinforced plastics or composites for strength and weight optimization. 

Mechanical Assembly: 

�x Assembling moving parts like pulleys, cables, bearings, and resistance mechanisms. 

�x Integrating electronic components for features like displays, sensors, and control systems. 

Upholstery and Padding: 

�x Cutting and shaping foam or vinyl materials for comfortable workout pads and grips. 

�x Attaching upholstery to machine components like seats and back supports. 

Quality Control and Testing: 
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�x Implementing stringent inspection processes to ensure dimensional accuracy and structural 

integrity. 

�x Conducting rigorous functional testing to verify smooth operation, safety, and performance 

under load. 

The manufacturing processes for smart screens:  

Display Panel Production: 
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�x Fabrication of the display panel using technologies like LCD (Liquid Crystal Display), 

OLED (Organic Light-Emitting Diode), or QLED (Quantum Dot Light-Emitting Diode). 

�x Applying polarizing filters, color filters, and other optical layers to enhance image quality 

and viewing experience. 

Touch Screen Integration: 
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�x Integrating touch sensor layers, such as resistive or capacitive touch sensors, into the 

display panel. 

�x Calibrating the touch responsiveness and accuracy. 

Processor and Circuitry Integration: 

�x Mounting the main processor (CPU, GPU), memory chips, and other electronic 

components onto the display module. 

�x Designing and manufacturing the control PCB (Printed Circuit Board) that powers and 

manages the smart screen functions. 

 

 

 

 

 

 

 



!

"%$!
!

Casing and Enclosure: 
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�x Fabricating the protective casing or housing using materials like metal, plastic, or 

composite. 

�x Incorporating design elements, such as buttons, ports, and cooling mechanisms, into the 

enclosure. 

Assembly and Testing: 

�x Carefully assembling the display panel, touch sensors, electronic components, and 

enclosure into a complete smart screen module. 

�x Extensive testing of the screen's visual quality, touch responsiveness, and overall 

functionality. 

Firmware and Software Integration: 

�x Developing and installing the necessary firmware, operating system, and software 

applications to enable the smart screen's advanced features and user interface. 
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6.4. Packaging and branding 

 Branding:  
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�x Adopt a sleek, minimalist brand identity that conveys a sense of sophistication and high-

performance. 

�x Leverage premium materials and finishes, such as brushed metal, matte black, and subtle 

accent colors, in the brand's visual elements. 

�x Develop a distinct, memorable logo that reflects the device's advanced capabilities and 

elevated design. 

�x Ensure consistent branding across all touchpoints, from the device itself to the packaging, 

marketing materials, and after-sales experience. 
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Packaging: 
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�x Design a custom, high-quality package that immediately communicates the product's 

premium status 

�x Utilize premium materials like rigid cardboard, metal accents, and specialized protective 

inserts to protect the device during shipping 

�x Incorporate thoughtful unboxing elements, such as magnetic closures, pull-tabs, and 

carefully curated accessory placements, to create a memorable unveiling experience 

�x Leverage brand-consistent typography, imagery, and messaging throughout the packaging 

to reinforce the product's identity Consider sustainable packaging solutions, such as 

recyclable materials and reduced waste, to align with the eco-conscious preferences of the 

target market.  

�x Explore the integration of digital elements, like QR codes or NFC tags, to provide enhanced 

product information, setup guidance, and exclusive content directly to the customer's 

mobile device.  
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Conclusion 

A thorough design process is necessary to create a new product that is successful. The first step in 

this process is to specify the main needs in the product design brief and specification, as well as 

the purpose of the product. It is imperative to take manufacturing technology into account in order 

to guarantee productive, economic output. The selection of procedures is contingent upon variables 

like quantities and materials. Ultimately, situating the product and fostering a satisfying user 

experience are greatly aided by packaging and branding. Carefully considered design that 

complements the brand identity can raise the perceived value and attractiveness of the product. 

Through careful consideration of these crucial aspects of product design, development, and launch, 

businesses can increase the likelihood of launching a profitable new product. 
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Chapter 7 (Prototype Stage) 

7.1 Introduction 

The prototype phase signifies the shift from conceptual design to a physical embodiment of the 

FitIQ smart fitness device. During this stage, the goal is to convert the insights from research, 

design specifications, and user feedback from previous sections into a working model that 

�V�K�R�Z�F�D�V�H�V���W�K�H���S�U�R�G�X�F�W�¶�V���Y�L�D�E�L�O�L�W�\���D�Q�G���F�R�Q�I�L�U�P�V���L�W�V���H�V�V�H�Q�W�L�D�O���I�X�Q�F�W�L�R�Q�V�����7�K�H���S�U�R�W�R�W�\�S�H���D�F�W�V���D�V���D�� 

demonstration of principles, enabling assessment of the mechanical framework, ergonomic 

efficiency, and the digital relationship between the device and its accompanying app. This phase 

adheres to a user-centered design methodology, ensuring that each feature addresses users' 

requirements, such as space optimization, ease of use, and structured training. Moreover, the 

prototype stage emphasizes aligning FitIQ with contemporary trends in smart home fitness, 

blending technology, interactivity, and compact design into a unified product. Through hands-on 

modeling and iterative improvements, this phase ensures that the suggested design fulfills the 

�S�U�R�M�H�F�W�¶�V���J�R�D�O�V���D�Q�G���S�U�H�S�D�U�H�V���L�W���I�R�U���V�X�E�V�H�T�X�H�Q�W���W�H�V�W�L�Q�J���D�Q�G���G�H�Y�H�O�R�S�P�H�Q�W�� 

7.2 Problem Definition 

Many individuals today struggle to maintain regular exercise routines due to various physical, 

motivational, and environmental obstacles. Trainees often experience a lack of expert guidance 

and tailored support, which can lead to improper exercise techniques, diminished motivation, and 

an elevated risk of injury. Additionally, limited space at home and the high expense of traditional 

gym equipment make it hard for users to engage in effective training at home. Most home workout 

routines depend on mobile apps or basic gear that do not provide real-time feedback or a sense of 

involvement, leading to inconsistent progress and low adherence to fitness regimens.  
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The lack of integrated, multifunctional fitness systems has resulted in a disconnect between 

technology and physical training. Users often find themselves switching between different devices 

and applications to track their workouts, nutrition, and performance, leading to frustration and 

fragmented data. Furthermore, many existing gym machines tend to be bulky, unattractive, and  

not suitable for different user requirements or settings, making them ill-suited for contemporary 

lifestyles. 

The FitIQ smart fitness device was designed to tackle these challenges by offering a compact, all-

in-one system that merges smart technology, ergonomic design, and digital interaction. It provides 

guided workouts via an intelligent display and mobile application, keeps track of user progress, 

and customizes training programs to meet individual goals. By combining flexibility, convenience, 

and personalized feedback, FitIQ enables users to exercise safely, effectively, and consistently, 

transforming their home environment into an engaging and connected fitness space. 

7.3 Inspiration �± mood board 

The inspiration phase of the design process played a crucial role in defining the creative vision and 

aesthetic direction for FitIQ, the smart fitness device. A comprehensive mood board was created 

to encapsulate the visual, emotional, and functional theme�V���W�K�D�W���Z�R�X�O�G���L�Q�I�R�U�P���W�K�H���S�U�R�G�X�F�W�¶�V���R�Y�H�U�D�O�O��

design and user interaction. It gathered references from contemporary smart gyms, advanced 

wearable tech, minimalist interior aesthetics, and digital lifestyle products. The objective was to 

design a product that not only enhances physical performance but also integrates effortlessly into 

the user's living space.  

The mood board took cues from top smart fitness systems which effectively blend exercise 

equipment with digital interfaces. These examples highlighted the importance of interactive 
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�W�H�F�K�Q�R�O�R�J�\���� �F�R�P�S�D�F�W�� �G�H�V�L�J�Q���� �D�Q�G�� �J�X�L�G�H�G�� �Z�R�U�N�R�X�W�V���� �O�D�\�L�Q�J�� �W�K�H�� �J�U�R�X�Q�G�Z�R�U�N�� �I�R�U�� �)�L�W�,�4�¶�V�� �V�P�D�U�W����

space-saving concept. Additional influences were derived from consumer electronics brands such 

as Apple and Dyson, whose products showcase how simplicity, precision, and high-quality 

materials can boost user trust and satisfaction.  

From a visual standpoint, the mood board examined sleek forms, uncluttered surfaces, and modern 

color schemes featuring matte black, metallic highlights, and gentle LED lighting, symbolizing 

strength, balance, and sophistication. These colors were selected to inspire focus and determination 

while fostering a serene and encouraging environment. Material inspirations included smooth 

polymers and brushed aluminum finishes, chosen for their resilience, tactile appeal, and alignment 

with upscale fitness aesthetics.  The board also represented emotional and lifestyle themes, such 

as discipline, confidence, and self-�E�H�W�W�H�U�P�H�Q�W���� �Z�K�L�F�K�� �V�K�D�S�H�G�� �W�K�H�� �S�U�R�G�X�F�W�¶�V�� �L�G�H�Q�W�L�W�\���� �,�P�D�J�H�U�\��

depicting active individuals, digital fitness settings, and organized living spaces emphasized the 

demand for a functional and aspirational solution. This blend of technology, ergonomics, and 

�P�R�W�L�Y�D�W�L�R�Q���G�H�I�L�Q�H�G���W�K�H���S�D�W�K���I�R�U���)�L�W�,�4�¶�V���I�L�Q�D�O���S�U�R�W�R�W�\�S�H�����U�H�V�X�O�W�L�Q�J���L�Q���D���S�U�R�G�X�F�W���W�K�D�W���Q�R�W���R�Q�O�\���E�R�R�V�W�V��

training performance but also encourages a positive and consistent fitness journey.  
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7.4 Concept Generation 
The concept generation phase was a key step in developing FitIQ, concentrating on innovative 

ideas that tackle the physical, motivational, and practical hurdles encountered by individuals 

during their fitness journeys. This stage aimed to create various design options that would integrate 

technology, functionality, and user experience into a single unified product. By utilizing sketching, 

brainstorming, and digital modeling, different strategies were examined to design a system that is 

compact, interactive, and capable of providing professional-level training within a home setting. 

To begin, the ideation process, the focus was on pinpointing the essential functions needed for 

FitIQ. These functions included guided training via an interactive display, customizable resistance 

settings, a space-saving foldable structure, and smooth integration with a mobile application. The 

objective was to create a smart fitness device that could monitor performance, adjust workouts to 

meet user goals, and easily fit into limited living spaces. Initial ideas emerged through mind  
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mapping and rapid sketches, leading to a broad spectrum of concepts before being tuned into 

organized design directions. 

 A significant area of emphasis during this phase was adaptability and multifunctionality. Several 

preliminary concepts were investigated regarding how the device could incorporate various 

exercise types, such as strength, cardio, and flexibility training, into a single unit. This resulted in 

experimentation with modular elements like adjustable arms, interchangeable attachments, and 

foldable benches. Some ideas concentrated on wall-mounted solutions for efficient use of space, 

while others suggested vertical cabinet-style designs with integrated displays. Each concept was 

assessed for stability, ergonomic factors, and overall usability. 

In tandem, examined digital and interactive features that would set FitIQ apart from traditional 

fitness equipment. Ideas included virtual trainers, real-time feedback on posture, and automatic 

progress tracking through motion sensors. The inclusion of these digital elements was intended to 

foster motivation and engagement akin to having a personal trainer at home. Inspiration was drawn 

from current smart gym products such as Tonal, Mirror, and Tempo Studio, which combine fitness 

and technology in sleek, user-friendly formats.  

Ergonomics and safety were also key priorities throughout the concept generation phase. Given 

that FitIQ is designed for a wide range of users, from novices to experienced athletes, the design 

concepts were scrutinized for comfort, accessibility, and safe functionality. Features such as 

adjustable components, stable foundational structures, and natural motion paths were prioritized 

to guarantee that exercises could be conducted smoothly and without discomfort. The aesthetic 

direction developed in tandem with the functional concepts. Drawing influence from modern  
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industrial and consumer technology design, the ideas showcased clean lines, sleek surfaces, and a 

minimalist aesthetic. The selected color scheme, matte black combined with metallic accents, 

represented strength, focus, and sophistication, reflecting the p�U�R�G�X�F�W�¶�V�� �I�L�W�Q�H�V�V-oriented goals 

while remaining compatible with home decor.  

Following the brainstorming and sketching exercises, the initial concepts were evaluated based on 

criteria including functionality, spatial efficiency, cost effectiveness, and user experience. 

Concepts that highlighted the best equilibrium among these aspects were further refined, while 

others were merged or modified. Ultimately, the vertical cabinet design, featuring adjustable cable 

arms, a foldable bench, and an integrated smart display, was chosen for progression into the final 

prototype. This configuration effectively brought together all of the main objectives: compactness, 

versatility, digital integration, and a contemporary aesthetic. The concept generation stage laid the 

�F�U�H�D�W�L�Y�H���D�Q�G���I�X�Q�F�W�L�R�Q�D�O���J�U�R�X�Q�G�Z�R�U�N���I�R�U���)�L�W�,�4�¶�V���S�U�R�J�U�H�V�V�L�R�Q�����%�\���H�[�S�O�R�U�L�Q�J���D���Y�D�U�Lety of possibilities 

and incorporating insights from research and market trends, this phase guaranteed that the final 

design would not only fulfill practical requirements but also elevate motivation, convenience, and 

the overall training experience for users. 
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7.5 Low Fidelity (basic) model 
The development of the low-fidelity model represented a significant milestone in bringing the 

FitIQ concept to life. This phase aimed to convert the initial sketches and digital designs into a 

straightforward, physical prototype that could aid in assessing �W�K�H�� �S�U�R�G�X�F�W�¶�V�� �G�L�P�H�Q�V�L�R�Q�V����

proportions, and overall design. 

 The model was constructed using foam material due to its lightweight nature and ease of shaping, 

making it ideal for quick modifications and experimentation. The foam prototype depicted the core 

structure of FitIQ, encompassing the vertical body, central smart screen, and base shape. While it 

�G�L�G���Q�R�W���L�Q�F�O�X�G�H���P�R�Y�D�E�O�H���S�D�U�W�V���R�U���H�O�H�F�W�U�R�Q�L�F���I�H�D�W�X�U�H�V�����L�W���H�I�I�H�F�W�L�Y�H�O�\���F�R�Q�Y�H�\�H�G���W�K�H���S�U�R�G�X�F�W�¶�V���S�K�\�V�L�F�D�O��

�S�U�H�V�H�Q�F�H�� �D�Q�G�� �Y�R�O�X�P�H���� �(�Y�H�Q�� �L�Q�� �W�K�L�V�� �E�D�V�L�F�� �I�R�U�P���� �W�K�H�� �P�R�G�H�O�� �K�H�O�S�H�G���F�R�Q�I�L�U�P�� �W�K�D�W���)�L�W�,�4�¶�V�� �F�R�P�S�D�F�W����

upright design could provide the desired functionality while retaining a contemporary, minimalist 

look.  

�,�W���Y�D�O�L�G�D�W�H�G���W�K�D�W���W�K�H���S�U�R�G�X�F�W�¶�V���S�U�R�S�R�U�W�L�R�Q�V���V�X�S�S�R�U�W�H�G���E�R�W�K���X�V�H�U-friendliness and efficient storage, 

ensuring seamless integration into home environments. In summary, this initial prototype served 

as a valuable design tool, facilitating observation, testing���� �D�Q�G�� �U�H�I�L�Q�H�P�H�Q�W�� �R�I�� �)�L�W�,�4�¶�V�� �V�W�U�X�F�W�X�U�H��

before moving on to a high-fidelity model. It played an essential role in connecting conceptual 

design with functional development. 
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7.6 Analysis for final design 
After several stages of ideation, testing, and refinement, the final design of FitIQ was achieved 

through a careful balance between user requirements, technological integration, and production 

feasibility. The goal was to design a compact, versatile, and interactive fitness device that 

addresses the obstacles encountered by contemporary trainees, such as confined spaces, decreased 

motivation, and the demand for tailored guidance. The conclusive design of FitIQ integrates 

ergonomic principles, digital innovation, and structural effectiveness into one product. The 

apparatus showcases a vertical frame with a prominent smart screen at its core, coupled with dual 

adjustable cable arms, a foldable bench, and compact adjustable dumbbells situated at the base. 

This setup accommodates a comprehensive range of strength and bodyweight movements while 

conserving floor space, making it suitable for both home and studio settings. From an ergonomic  
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perspective, the design underwent analysis to guarantee comfort, stability, and safety during usage. 

The adjustable arms can pivot and glide vertically to cater to varying user heights and workout 

styles, while the foldable bench is designed to support different angles for exercises like presses, 

rows, and curls. These features ensure that the product supports a diverse user base, from novices 

to seasoned athletes, while fostering correct posture and natural movement patterns. The smart 

screen is pivotal in boosting user interaction and motivation. It acts as an interactive center for live 

classes, guided workouts, and performance assessment.  

By wirelessly linking to the FitIQ mobile app, the system provides real-time data visualization and 

progress tracking. This digital integration fosters a connected experience that unites physical and 

virtual fitness, encouraging consistency and inspiration. Material and structural analyses were 

crucial during the creation of the final prototype. The frame is intended to be constructed from 

lightweight steel or aluminum, providing strength and durability while remaining easy to transport 

or assemble. The bench and cable arms would utilize high-density polymers and cushioned 

surfaces to ensure comfort and alleviate strain during extended use. Every component was assessed 

for load distribution, wear resistance, and user safety, assuring dependable long-term performance. 

From a design perspective, FitIQ embraces a contemporary and minimalist aesthetic defined by 

clean lines, smooth surfaces, and an elegant matte finish in black and green shades. This visual 

�L�G�H�Q�W�L�W�\���D�O�L�J�Q�V���Z�L�W�K���W�K�H���E�U�D�Q�G�¶�V���I�R�F�X�V���R�Q���V�W�U�H�Q�J�W�K�����F�R�Q�Fentration, and vitality. The color scheme 

not only bolsters brand recognition but also invokes feelings of energy and determination, 

motivating users to maintain a positive workout mindset. User feedback and early prototype 

evaluations influenced numerous modifications in the final design. Changes were made to the 

�K�H�L�J�K�W���R�I���W�K�H���F�D�E�O�H���D�U�P�V�����W�K�H���V�L�]�H���R�I���W�K�H���E�H�Q�F�K�����D�Q�G���W�K�H���V�F�U�H�H�Q�¶�V���S�R�V�L�W�L�R�Q�L�Q�J���W�R���H�Q�V�X�U�H���H�Q�K�D�Q�F�H�G�� 
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visibility and comfort during workouts. These adjustments improved overall usability and 

�U�H�D�I�I�L�U�P�H�G���W�K�H���S�U�R�G�X�F�W�¶�V���F�R�P�P�L�W�P�H�Q�W���W�R���V�D�I�H�W�\���D�Q�G���I�X�Q�F�W�L�R�Q�D�O�L�W�\�� 

In summary, the final design of FitIQ embodies the culmination of user research, design 

exploration, and technological advancement. It exemplifies how thoughtful design can combine 

functionality, interactivity, and aesthetics to create a genuinely user centered fitness experience. 

By tackling genuine challenges faced by trainees, from space limitations to insufficient guidance, 

FitIQ serves as a smart, adaptive, and motivating solution that represents the future of home fitness 

technology.  

  7.7 Detail design 
The detailed design phase represented the shift of FitIQ from an idea into a fully developed and 

producible item. This stage fine-tuned every structural and functional aspect to guarantee 

precision, user friendliness, and manufacturability. A complete 3D CAD model was established  

�X�V�L�Q�J�� �6�R�O�L�G�:�R�U�N�V�� �W�R�� �R�X�W�O�L�Q�H�� �W�K�H�� �G�H�Y�L�F�H�¶�V�� �G�L�P�H�Q�V�L�R�Q�V���� �P�H�F�K�D�Q�L�V�P�V���� �D�Q�G�� �D�V�V�H�P�E�O�\�� �U�H�O�D�W�L�R�Q�V�K�L�S�V����

enabling virtual tests of movement, stability, and ergonomics before creating physical prototypes.  

The CAD model features the primary vertical frame, dual adjustable cable arms, a foldable bench, 

and storage areas for dumbbells and accessories. These elements were designed to function 

harmoniously, offering a comprehensive range of exercises while preserving a compact size. 

Ergonomic aspects like bench height, handle design, and screen placement were refined to ensure 

comfort, correct posture, and safety for users of varying body types.  

 

 



!

"&) !
!

While different colors were employed in the CAD visuals to distinguish parts, the final color 

�S�D�O�H�W�W�H�� �D�G�K�H�U�H�V�� �W�R�� �)�L�W�,�4�¶�V�� �E�U�D�Q�G�L�Q�J�� �R�I�� �P�D�W�W�H�� �E�O�D�F�N�� �Z�L�W�K�� �J�U�H�H�Q�� �D�F�F�H�Q�W�V���� �U�H�S�U�H�V�H�Q�W�L�Q�J�� �H�Q�H�U�J�\����

strength, and focus. The material choices were also determined during this phase: aluminum or 

reinforced steel for the main structure to ensure strength, and high strength polymers for secondary 

components like pulleys and grips to guarantee lightweight comfort. 

To improve both functionality and user engagement, the detailed design phase also prioritized the 

incorporation of smart technology and interactive features. The large central display functions as 

a digital workout companion, offering real-time feedback, virtual coaching, and exercise 

demonstrations. Connectivity options such as Bluetooth and Wi-Fi were strategically positioned 

to provide stable communication with the companion app and wearable devices, facilitating 

seamless synchronization of workout data. The selection of materials was driven by the 

requirements for durability, stability, and aesthetics.  

 

!"#$%&'@C'6)Q'+>2&- 
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7.8 Detail component drawing  
The phase of creating detailed component drawings was a pivotal step in getting FitIQ ready for 

manufacturing and assembly. This process concentrated on converting the 3D CAD model into 

accurate technical drawings that outline every measurement, tolerance, and connection point 

necessary for production. These illustrations act as a thorough reference for fabrication, 

guaranteeing that each part aligns seamlessly with the overall structure and functional 

requirements of the fitness device. 

Every component, such as the main frame, adjustable arm cables, pulley systems, mounting 

brackets, and screen housing, was specified with precise dimensions to ensure a proper fit and 

mechanical efficiency. 

 Special focus was given to tolerances and alignment among moving parts, particularly within the 

cable system and adjustable mechanisms, to guarantee smooth operation and longevity under 

continuous use. The dimensions of the bench and attachment areas were also designed to enhance 

ergonomic comfort and compatibility with various exercise configurations. By completing this 

phase, the FitIQ design was fully prepared for production, ensuring consistency, reliability, and 

professional manufacturability. 
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7.9 Prototyping stage 
The prototyping phase was a crucial part of converting FitIQ's digital design into a physical 

representation. A smaller wooden model was created to evaluate the basic structure and 

mechanical workings of the device prior to initiating full -scale manufacturing. This prototype 

aimed to confirm the functionality and alignment of the adjustable cable arms, the rotation 

mechanisms, and the overall stability of the framework.  

Wood was selected for this prototype because of its light weight, cost-effectiveness, and ease of 

modification, making it ideal for design experimentation. The model mirrored the dimensions and 

essential mechanical points of the original CAD design, facilitating an effective simulation of  
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movement trajectories and load interactions among the moving parts. During this phase, the 

prototype demonstrated that the arm mechanisms functioned smoothly, the frame preserved 

 structural equilibrium, and the assembly joints operated as expected. Despite being a simplified 

version, the wooden prototype was instrumental in validating the practicality and performance of 

FitIQ's adjustable systems, offering critical insights that guided the subsequent stage of high-

fidelity prototyping and final production. 
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7.10 3D Printing 
The 3D printing stage was an essential step in converting the digital design of FitIQ into a tangible 

prototype. This procedure facilitated the production of precise and intricate parts, including the 

adjustable arm and attachment mounts, allowing for an effective assessment of shape, fit, and size.  
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This phase offered hands-on insight into the interaction of each component, guaranteeing both 

structural integrity and ergonomic effectiveness. 
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7.11 Product testing 
The product testing phase focused on assessing the overall aesthetics, proportions, and 

functionality of the FitIQ smart fitness device. This stage was designed to guarantee that the final 

design effectively conveyed its intended purpose and visual harmony while adhering to the 

objectives set during the previous development stages. The testing process included reviewing the 

final rendered model and prototype to evaluate the layout, accessibility, and ergonomics of 

essential elements, including the smart screen, adjustable arms, and bench configuration. The  
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feedback gathered was utilized to verify that the design is practical, user-friendly, and visually 

aligns with the FitIQ brand identity, ensuring it fulfills user expectations. 
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7.12 Product branding 
The name "FitIQ" was selected to signify the fusion of fitness and intelligence, illustrating the 

�S�U�R�G�X�F�W�¶�V���V�P�D�U�W���� �G�D�W�D-oriented approach to personal training. The term "Fit" represents physical 

strength, movement, and health, while "IQ" denotes innovation, intelligence, and smart 

technology. Combined, they convey the concept of a more intelligent way to maintain fitness, 

where technology boosts motivation, guidance, and performance.  

�7�K�H���E�U�D�Q�G�L�Q�J���K�L�J�K�O�L�J�K�W�V���P�R�G�H�U�Q�L�W�\�����H�Q�H�U�J�\�����D�Q�G���E�D�O�D�Q�F�H�����D�O�L�J�Q�L�Q�J���Z�L�W�K���W�K�H���S�U�R�G�X�F�W�¶�V���R�E�M�H�F�W�L�Y�H���R�I��

creating an effective, motivating, and interactive workout experience at home. The chosen color 

scheme, matte black with green accents, aims to evoke a sense of power, focus, and renewal while 

preserving a sleek, high-tech look that fits contemporary spaces.  

The FitIQ brand stands for more than just a fitness device; it symbolizes a personalized and 

intelligent fitness companion that empowers users to reach their goals effectively and confidently. 

The tone of the brand is both motivational and sophisticated, appealing to individuals who 

appreciate innovation, design, and overall wellness. 

Logo: 

The FitIQ logo showcases strong, geometric letters with sharp lines to convey power, movement, 

and a sleek aesthetic. The typography is straightforward yet impactful, highlighting precision and 

�D�V�V�X�U�D�Q�F�H���W�U�D�L�W�V���W�K�D�W���H�P�E�R�G�\���W�K�H���E�U�D�Q�G�¶�V���L�Q�W�H�O�O�L�J�H�Q�W���D�Q�G���P�H�W�K�R�G�L�F�D�O���D�S�Sroach to fitness. Delicate  
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dynamic shapes incorporated into the logo instill a feeling of advancement, representing growth 

and ongoing development. 
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Color Palette: 

�7�K�H�� �F�R�O�R�U�� �V�F�K�H�P�H�� �R�I�� �P�D�W�W�H�� �E�O�D�F�N���� �J�U�D�\���� �D�Q�G�� �Q�H�R�Q�� �J�U�H�H�Q�� �D�F�F�H�Q�W�V�� �G�H�I�L�Q�H�V�� �)�L�W�,�4�¶�V�� �Y�L�V�X�D�O�� �L�G�H�Q�W�L�W�\����

Black represents elegance and reliability; gray adds a touch of neutrality and equilibrium; while 

the green accents infuse a feeling of vitality, concentration, and rejuvenation. This color palette 

aims to inspire users while preserving a polished, professional look appropriate for both home and 

gym settings. 
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7.13 Packaging 
The FitIQ packaging was crafted to provide a high-end and functional unboxing experience that 

�H�P�E�R�G�L�H�V�� �W�K�H�� �S�U�R�G�X�F�W�¶�V�� �L�Q�W�H�O�O�L�J�H�Q�W���� �F�R�Q�W�H�P�S�R�U�D�U�\�� �L�G�H�Q�W�L�W�\���� �7�K�H�� �G�H�V�L�J�Q�� �S�U�L�R�U�L�W�L�]�H�V�� �R�U�J�D�Q�L�]�D�W�L�R�Q����

safety, and aesthetic appeal, ensuring that all components including cable attachments, adjustable 

handles, and the digital module are securely arranged and easily accessible when opened. The 

packaging features a minimalist and organized layout, utilizing robust materials for product 

protection during shipping while upholding a sleek, professional look. The exterior box displays 

the FitIQ logo in striking typography with a matte black finish and lively green accents, reinforcing 

�W�K�H���E�U�D�Q�G�¶�V���D�V�V�R�F�L�D�W�L�R�Q���Z�L�W�K���H�Q�H�U�J�\�����L�Q�Q�R�Y�D�W�L�R�Q�����D�Q�G���D�F�F�X�U�D�F�\�� 

 Inside, the compartments are distinctly labeled and foam-fitted, allowing each piece to be stored 

securely and tidily. A brief introductory card greets the user and details assembly instructions, 

�U�H�I�O�H�F�W�L�Q�J���W�K�H���S�U�R�G�X�F�W�¶�V���V�P�D�U�W���D�Q�G���X�V�H�U-centric design approach.  

The design intends to create an inspiring first impression, conveying notions of dependability, 

efficiency, and performance from the instant the box is opened. In this way, the packaging serves 

as an extension of the FitIQ brand experience, merging functionality with a sleek, modern look 

that resonates with the high-tech fitness lifestyle of today. 
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7.14 Different product options 
FitIQ is a modular training system consisting of interchangeable workout components that broaden 

the machine's exercise capabilities and adapt to varied training objectives. Each component focuses 

on distinct movement patterns or muscle groups, allowing users to quickly transition between 

strength, functional, and mobility training while maintaining a compact footprint.  

Main workout components include:  

�x Adjustable Cable Arms: Pulleys that can be adjusted for height and angle facilitate presses, 

rows, fly, wood chops, and anti-rotation exercises, covering both horizontal and vertical 

pulling and pushing movements.  
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�x Interchangeable Handles: Options for single and double hand grips, neutral grip handles, 

and ergonomic grips offer safe variations for pulls and presses.  

�x Triceps Rope & Lat Bar: These attachments are used for high/low pulley exercises (such 

as triceps extensions, lat pulldowns, and straight arm pulldowns) targeting muscles 

involved in upper body pushing and pulling.  

�x Adjustable Dumbbell Module: A selection of compact, adjustable-weight dumbbells stored 

in the cabinet accommodates loaded compound lifts and accessory movements (like squats, 

lunges, and presses).  

�x Foldable Bench (multi-angle): This bench can be positioned for incline, flat, or decline 

workouts for presses, rows, and core exercises, and it conveniently folds for storage.  

�x Ankle Strap & Low Pulley Handles: These are intended for hamstring and glute exercises, 

cable kickbacks, hip abduction/adduction, and other functional lower body workouts.  

�x Smart Screen: The screen provides guided programs (focusing on strength, HIIT, and 

mobility), an exercise library, and live/class modes that adjust the recommended setups 

and load suggestions for the components. 

The components are constructed for quick interchange, featuring secure snap pins and recessed 

mounts that allow users to easily reconfigure the system. Storage areas inside the cabinet help keep 

attachments neatly organized and easy to reach, which decreases setup time and promotes program 

adherence. Safety features such as clear load ratings, locking pins, and covered pulleys are 

included to guarantee secure transitions between components. 
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7.15 User scenario 
!
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During the workout, FitIQ delivers immediate performance feedback and directs the user through 

different exercises, including cable pulls, shoulder presses, and triceps extensions, making sure 
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�R�I���S�U�R�S�H�U���I�R�U�P���D�Q�G���H�I�I�H�F�W�L�Y�H���P�X�V�F�O�H���X�V�H�����7�K�L�V���H�[�D�P�S�O�H���V�K�R�Z�F�D�V�H�V���)�L�W�,�4�¶�V���I�O�H�[�L�E�L�O�L�W�\�����X�V�H�U-

friendly design, and smooth combination of technology with physical training, providing users 

with a guided and effective fitness journey. 

7.16 Chapter conclusion 
In the Detailed Design phase, CAD modeling refined every element, guaranteeing precision and 

coherence among components. The Detail Component Drawings delivered technical information 

for assembly and manufacturing accuracy. The following stages included physical Prototyping 

with wood to assess part movement, and 3D Printing to visualize scaled components and improve 

form validation. 

The chapter also focused on Branding and Packaging, highlighting a strong, contemporary identity 

for FitIQ that embodies innovation, health, and motivation. The packaging concept strikes a 

balance between functionality and aesthetics, providing users with an enjoyable unboxing 

experience and showcasing FitIQ's adaptability for various types of strength and resistance 

exercises. 

�/�D�V�W�O�\�����W�K�H���8�V�H�U���6�F�H�Q�D�U�L�R���G�H�P�R�Q�V�W�U�D�W�H�G���)�L�W�,�4�¶�V���R�S�H�U�D�W�L�R�Q���L�Q���S�U�D�F�W�L�F�D�O���X�V�H�����I�U�R�P���F�K�R�R�V�L�Q�J���Z�R�U�N�R�X�W�V��

on the screen to adjusting attachments and performing exercises effectively. 

In summary, Chapter 7 illustrated the progression of FitIQ from initial concept to nearly finalized 

prototype, merging design accuracy, user-focused functionality, and modern visuals. The outcome  

 

is a smart fitness system that aids users in achieving their physical objectives through an intuitive, 

flexible, and technologically advanced design. 
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7.17 Discussion and Evaluation 
This aimed to create a versatile smart fitness apparatus that integrates strength training, digital 

engagement, and efficient use of space in one product. The primary goal was to develop a solution 

for individuals facing challenges such as motivation issues, limited workout areas, or insufficient 

professional support. As the project progressed, the idea evolved into FitIQ, a unified fitness 

station that combines digital coaching, adjustable cable systems, and a compact design, making it 

ideal for both home. 

Research and testing were crucial throughout the design journey of FitIQ, informing its 

development. Initial insights underscored the demand for customized and adaptable workout 

systems that boost user engagement while delivering professional-grade performance. The design 

process involved iterative stages, from low-fidelity prototypes to CAD modeling, which facilitated 

�W�K�H�� �H�Q�K�D�Q�F�H�P�H�Q�W�� �R�I�� �W�K�H�� �S�U�R�G�X�F�W�¶�V�� �G�L�P�H�Q�V�L�R�Q�V���� �P�H�F�K�D�Q�L�V�P�V���� �D�Q�G�� �X�V�H�U�� �L�Q�W�H�U�D�F�W�L�R�Q�� �I�H�D�W�X�U�H�V���� �7�K�H��

addition of a large interactive screen significantly improved usability by offering workout 

demonstrations, real-time feedback, and app connectivity. 

FitIQ effectively addresses contemporary challenges regarding fitness accessibility and 

engagement. Its compact, modular design allows for a wide range of exercises, while the digital 

interface connects personal training with independent workout routines. By embedding technology 

within physical fitness, the product fosters consistency, motivation, and smarter fitness habits. 

If this project were to be developed further, various enhancements could be considered: 

 

�x Incorporation of Motion Tracking and Feedback: Adding sensors or AI-based motion 

tracking to evaluate exercise form and deliver real-time feedback for safer and more 

effective workouts. 
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�x Expansion of Attachments and Resistance Options: Introducing additional interchangeable 

accessories to diversify exercise choices and target various muscle groups. 

�x Advanced Material Testing: Investigating lightweight, durable materials to improve 

product stability without compromising portability. 

In summary, FitIQ embodies an innovative approach to contemporary fitness, merging mechanical 

advancements with digital intelligence. It illustrates how intentional design and user-focused 

engineering can deliver a workout experience that is accessible, motivating, and efficient, adapting 

to the varied needs and environments of users. 
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