Creative value and creation assignment 2
Digitally tracked golf balls with additional data: 
Developing a smart golf ball that can be tracked in real time and provide performance analytics is an ambitious yet more feasible idea today due to the rapid evolution of sensor technologies, wireless communication systems, and mobile computing devices. This idea combines the traditional aspects of sports equipment design with modern technologies to improve the playing experience and performance analytics. By embedding a microtechnology-based device inside a golf ball and providing a free and freely accessible mobile application, the entire community of golfers can benefit from the use of this device.

At the core of this idea is the smart golf ball. The challenge here is how to integrate the electronic components without affecting the fundamental properties of the golf ball. The USGA states that a golf ball should weigh less than 45.93 grams and should have a diameter of at least 42.67 mm (USGA, 2023). The challenge here is how to integrate the electronic components without affecting the fundamental properties of the golf ball. Advances in micro-electromechanical systems (MEMS) have led to the creation of sensors such as accelerometers and gyroscopes (Yole Développement, 2022). 

The tracking system would rely on a combination of GPS and inertial measurement units (IMUs). GPS provides general location tracking, while IMUs—consisting of accelerometers and gyroscopes—capture high-speed motion data such as acceleration, rotation, and impact force. Research by Institute of Electrical and Electronics Engineers (IEEE) highlights how IMUs are widely used in sports tracking due to their ability to capture rapid movements with high precision (IEEE, 2021). When a golfer strikes the ball, the accelerometer records the force of impact, which can be translated into ball speed. Meanwhile, the gyroscope tracks spin rate, a key factor influencing trajectory and control. 

Wireless communication between the ball and the smartphone is vital. Bluetooth Low Energy (BLE) would be an appropriate solution for this scenario due to its power efficiency and availability on current smartphones. The gathered data is then sent to the mobile app in real time or shortly after impact. Due to space constraints on batteries, power efficiency is critical. Research indicates that energy harvesting, i.e., harnessing power from the club impact on the ball, would be an alternative to batteries (Paradiso & Starner, 2005). 

The smart golf ball will also offer several key performance metrics. “Carry distance,” which is defined as the distance traveled by the ball prior to the initial ground contact, is considered a very critical aspect of golf performance. This is determined based on initial velocity, angle, and environmental factors that include wind resistance (Penner, 2003). Ball speed is determined based on acceleration, whereas trajectory is determined based on aerodynamic calculations. Based on sports physics, the trajectory of a moving golf ball is determined based on factors that include drag and lift, which are determined based on spin rate and design (Cross, 2011).

The spin rate is especially significant for more experienced golfers. The backspin can increase lift and extend the carry distance, and the sidespin can influence direction accuracy. The system can estimate this information based on the gyroscopic data. The app can also simplify this information for beginners, making it more accessible for them. It can, for instance, inform them whether their ball curved left or right and why it did so.  The mobile app named Drive and Seek is an integral part of this system. It is going to be downloadable for free from both Apple and Android stores. This ensures maximum outreach. It is going to act as a hub for all data visualization, tracking, and analysis. Once paired with the golf ball, it will automatically record all shots, including their speed, distance, trajectory, and location. 

Perhaps one of the most useful features of this app is its ability to track the last known position of the ball. In golf, it is common to lose balls due to rough terrain, trees, and water hazards. By being able to show the last known position of the ball on a map of the course, this feature will greatly reduce the time it takes to look for a lost ball. This feature will greatly enhance the efficiency of golfers and reduce the cost of lost balls. This feature has already been implemented in other sports and industries and has been shown to be viable (Want, 2006).
 
The second feature of this app is a performance dashboard. This feature will allow golfers to view statistics over a long period of time. These statistics could include the average distance of drives, consistency of drives, and dispersion of drives. By using visual aids such as graphs and charts, golfers will be able to see trends in their performance. For instance, a consistent deviation of drives to one side could be a technical problem, such as a slice or a hook. 

Another interesting aspect of the app is the replay of shots that have been taken. Using the data that has been collected, the app will be able to produce a 3D representation of the trajectory of the ball as it has flown through the air. This will enable the user to analyse there shots in detail, thereby helping him to comprehend the different factors that affect his performance. To ensure that the app remains accessible to the entire golfing community, it will be kept free to use by all. The app will, however, have the option of including premium features, which will attract a price, while the basic features will remain free to use.

Another factor is the durability of the design. This is an important factor since the balls will be subjected to extreme conditions, with acceleration greater than 30,000 g (Cross, 2011). The components will need to be shielded by a strong layer that will help in absorbing shock. Waterproofing is also a factor, given that the balls will be used in wet conditions. Despite the potential, there are some challenges that need to be addressed, including the cost and battery life. However, as technology improves, the challenges will be overcome, and this will make the product popular.

In conclusion, a smart golf ball with a free mobile application can be considered a transformative innovation in the game of golf. This innovation can improve the practicality and performance of the game, as it can help locate the ball, reduce frustration, and increase knowledge of performance. This innovation can be considered feasible, as research in physics, engineering, and wearable technology supports its development, making it highly impactful in transforming the way the game of golf is played. 
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1) Engineering and Product Design:
-Miniaturization of parts (MEMS sensors)
-Durability of materials (shock-resistant

structure)

-Aerodynamics (preserving fligh
characteristics)
-Weight and size constraints (compliance
with regulations)

Contribution:
- Enabled the physical feasibility of the
idea without impacting gameplay.

2)Data Analytics & Performance Metrics:
- Ball speed calculation (impact force)
- Carry distance estimation

- Spin rate and trajectory model

- Datainterpretation for users
Contribution:
— Converted raw sensor data into useful
feedback for golfers

ng

3)Technology & Connectivity:
- Bluetooth Low Energy (BLE)
- GPS Tracking Integration
- Real-Time Data Transmission
- Sensor Integration (Accelerometer and
Gyroscope)
Contribution:
— Enabled Live Tracking and
Communication with App

Smart Golf Ball With Tracking &

Performance App Mind Map
6)Business & Marketing:
- Free app model (available for all users)
- Potential for premium versions
- Target Market
- Beginners (ball tracking feature)

- Advanced users (analytics feature)
- Branding & Names
Contribution
— Ensured that the idea is feasible and
attractive in the real world

5)Innovation & Problem Solving
- Problem identified: lost golf balls and
lack of feedback
- Creating a unique solution (smart ball
and app)
- Combining two or more existing

technologies to produce a new solution

Contribution:

— Led the overall concept and originality of

the projec

4)Mobile App Development:
- User interface (UI) design
- User experience (UX) simplicity
- Cross-platform development (i0S &
Android)
Features:
- Ball location map
- Shot tracking
- Performance dashboard
Contribution:
— The idea was delivered to the user in an
accessible and practical manner

7)User Needs & Accessibility:
- Easytouseinterface
- Affordable solution
- Helps users of all skill levels
- Reduces frustration (lost balls)
Contribution:
— Kept the project focused on real user
benefits

8)Ethics and Regulations:
- Compliance with golf rules (e.g., United
States Golf Association)
- Data privacy within the app
- Fair use in competitive golf
Contribution:
— Ensure that the product is acceptable
and usable in real-life situations

9)Sustainability & Practical Constraints:

- Battery life / energy efficiency
- Reusability of the ball

- Reducing wasted/lost golf balls
- Manufacturing costs

Contribution:
— Made the idea realistic and

environmentally aware
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