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Abstract: In today's world, athletes face intense competition in a variety of sports, but there are few opportunities for them to
practice or evaluate their performance on their own, making it difficult for them to grow. Thus, a system is proposed in this
paper that allows players to conveniently practice alone without requiring human assistance and may also help them in
analyzing their skills. The method mostly concentrates on tennis game. The automatic ball launches for practice is the main aim
of the system. With the assistance of a Node MCU that can interact over the internet, the system gives the user exact control over
when to launch balls, what kind of ball to launch, and how to launch them remotely. Which is possible on mobile devices due to
Blynk app interface. Typically, the system offers three different ball launch types: over spin, backspin, and rapid ball launch. It
also allows for exact speed control of the motors used to make the ball launch.

Keywords: Blynk app, ball launch, L298N motor driver, Node MCU, sports, tennis

I.  INTRODUCTION

In the dynamic world of sports and leisure, technological innovations constantly push the limits of achievable goals. Numerous
players pursue their training independently, deprived of the advantages of engaging and effective training interactions. This project
stems from the aspiration to empower solo players, equipping them with the tools to assume control of their training sessions and
improve their skills. The Smart Ball Launch System project exemplifies this trend, seamlessly blending technology with athletics to
elevate the training experience for both athletes and recreational enthusiasts. With the help of the innovative Maobile App Driven
Smart Ball Launch System, athletes can train one-on one and improve their performance while learning the variation of individual
sports.

During training, solo athletes frequently struggle with a lack of feedback and analysis. The Smart Ball Launch System aims to close
this gap and provide a dynamic and engaging training environment by seamlessly fusing an advanced ball launch mechanism with a
smartphone app. Specifically crafted for individuals who enjoy playing sports alone, this system aims to improve abilities,
encourage progress, and offer insightful information on performance indicators. As we enter the maobile app-driven solo sports
training era, the Mobile App-Driven Smart Ball Launch System stands out as an excellent innovation. This system creates new
opportunities for athletes to push their limits, showcase their talents, and go on a journey of continual improvement. Node MCU, a
robust and adaptable microcontroller, forms the core of this system. When combined with DC Motors and the L298N Motor Driver,
this combination creates a strong foundation for a ball launch mechanism. With its Wi-Fi capabilities, the Node MCU connects the
athlete's smartphone app and the physical launcher seamlessly. In sports training, control and precision are crucial. The Node MCU
controls the DC Motors, which enables precise and programmable ball launches. The Mobile App-Driven Smart Ball Launch
System outfitted with the Node MCU microcontroller, DC motors, and the L298N Motor Driver, has the potential of seamlessly
combining the domains to elevate athletic performance to new heights as we venture into the technological advancements in solo
sports training.

Il. RELATED WORK

[1] Ferenc Kovéacs, Gabor Hosszu: “Highly Accurate TennisBall Throwing Machine with Intelligent Control”. The goal of this paper is
to provide a more rigorous and realistic training environment and improve the functioning and accuracy of tennis ball throwing machines. The
intelligent control system's mathematical computations and theoretical foundation are the main topics of this study. A practical
implementation may include choosing and incorporating appropriate sensors, creating algorithms for analyzing data in real time, and
making control changes. As an outcome, the system evaluates the possibility of a failure and modifies the stroke parameters and it is
applicable for stored data also. In the proposed system, using the ball spread and accounting for it while determining the incredibly
flat professional strokes is implemented.
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[2] Alexander Dittrich, et.al: “AIMY: An Open-source Table Tennis Ball Launcher for Versatile and High-fidelity Trajectory
Generation”. The study proposes AIMY (Advanced Intelligent Machine for Yourself), an open-source table tennis ball launcher
ability to precisely control ball speed, spin, and launch trajectory. Ball trajectories are captured at 200 frames per second by four
high-speed optical cameras, allowing for testing and fine-tuning to suit the demands of regulated training settings. AIMY is more
accurate than solutions that are available commercially, and it also provides remote APIs, which are essential for embedding in an
RL environment. We studied the technical aspects of the design, such as the hardware components and how they are assembled also
features in the software that regulate launch settings.

[3] LUOYANG, et.al: “Ball Motion Control in the Table Tennis Robot System Using Time-Series Deep Reinforcement Learning”.
The objective of the paper is to utilise deep reinforcement learning, and teach the robot how to strike table tennis balls with
efficiency. Within this research, a DRL-based method that requires the approaching ball's spin velocity into account is proposed for
table tennis ball play. It may also be used to satisfy DRL-type approaches' demand for data variety. The two primary parts of the
robotic racket control (action policy network) are the LSTM network and the deploy function (racket motion generator). In actual
implementation, the deploy function is utilized for the generation of racket motion, and the LSTM is utilized to anticipate the ball
state as it approaches. Complex dynamics involved in ball trajectory and spin are the aspects of the proposed system.

[4] Foo Shi Wei, etal: “Design and develop of an automated tennis ball collector and launcher robot for both able-bodied and
wheelchair tennis players — ball recognition system”. The creation of a robot assistant that can gather tennis balls that are scattered all over the
court and launch them back to the player for endless play of the able-bodies as well as wheelchair tennis players is the main aspect of this paper. Using
tennis balls' characteristic yellow colour for easy recognition is proposed. Image processing is the application of algorithms to determine the
dimensions and forms of things within the robot's range of vision. The phases of software development were color segmentation, the Hough
Transform, input image selection, and system integration. In the end, a functional Ball Recognition Systemwas implemented.

[5] Zulkifli Ahmad, et.al: “A low-cost automated table tennis launcher”. The goal of this paper is to make use of easily accessible
parts, such as the Arduino microcontroller, which serves as the system's brain. Sensors identify the existence of the ball and Motors
or servos manage the launch system. The system makes use of sensors to automatically activate the launcher upon the placement of
a ball within the feeding mechanism. The accuracy and range of the launcher may be restricted in comparison to more sophisticated
devices. Thus, in our project, we have incorporated more accurate ball tracking and aiming.

[6] Cristian Garcia Bauz et.al.: “A Tennis Training Application Using 3D Gesture Recognition”. The system uses sensors to record
the player's 3D movements while they execute tennis strokes, most likely gyroscopes or accelerometers. The program examines the
recorded data to identify particular tennis strokes (serve, backhand, forehand, etc.) and analyses the player's approach using
predetermined standards. For precise movement capture, the selection of sensors and the whereabouts on the player's body are
critical. To decipher sensor data and categorize player gestures into distinct tennis strokes, algorithms are required. The system
displays statistics like speed, boundposition, and comparisons with past data, and it can differentiate between various user shots.

I1l.  PROPOSED SYSTEM

The proposed system is specifically created for players looking for a fully adjustable and self-governing practice environment, the
System represents a technological advance in tennis instruction. It offers an innovative method of practicing alone by giving users
total control over the characteristics of the tennis ball launch. The proposed strategy consists of using a mobile application to operate
the ball launch system remotely. The application allows to control the speed of both motors used for launch and to turn the system
on and off. It also includes built-in buttons for over spin and backspin by adjusting speed, eliminating the need for the user to
repeatedly go close to the system to adjust the speed or launch. To put the system into operation following components have been
used:

1) 775 DC Motors

Fig. 1.775 DC Motor
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The 775 DC motor is a brushed DC motor with a nominal voltage of 12 volts with strong torque and power. This motor provides the
mechanical force required to push the ball, allowing for regulated and adjustable trajectories for the system.

2) L298N Motor Driver

Fig. 2.L298N Motor Driver

With a voltage range of 4.5V to 46V and a maximum current of 2A per channel, the L298N motor driver is a Dual HBridge
integrated circuit intended for driving and controlling DC motors. L298N motor driver is used in ball launch system for precise
control over motor movements.

3) Node MCU

Fig. 3.Node MCU

Node MCU is an ESP8266-based development board with built-in Wi-Fi that is ideal for Internet of Things applications and
prototyping since it is simple to program and has connectivity. Operating at 3.0V to 3.6V, Node MCU, which is based on the
ESP8266, includes one analogue input pin and seventeen digital 1/O pins. With 4MB of flash memory, 80 MHz clock speed, and
built-in 2.4 GHz Wi-Fi, which provides flexible processing and connection between systems. Because of its easy program ability,
GPIO, and wireless connection, Node MCU is used in the system. This allows for remote control and modification of launch
settings for improved training and leisure experiences.

4) 24V Adapter
It is used in the system for providing sufficient power to drive motors, ensuring efficient ball propulsion and allowing for precise
control of launch parameters.

IV. SYSTEM IMPLEMENTATION
The following figure provides information on the actual implementation of the system.

‘ ]

Mobile Node L298N Motor
| mMcu Driver

Application

I I
775 DC || 775 DC

Motor Motor

Fig. 4.Block diagram
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The motor driver in Fig. 4 is linked to the two motors, which are powered by an adapter that provides continuous voltage to the
motors and 5 volts to the Node MCU. This allows the motors to be controlled for speed and direction. The mobile app in use is
Blynk App. Blynk is an 10T platform that enables users to remotely control and monitor hardware projects through customizable
mobile applications. With the help of Node MCU and the Blynk software, a complex Internet of Things configuration for ball
launcher is built. Through a smartphone app, Blynk offers an intuitive interface that makes remote control and online monitoring
possible. By only engaging with the software on their smartphones, wireless control of the motor of the ball launcher is possible
through users. The actual ball launcher and the Blynk app are connected via Node MCU over internet. Through communication with
the Blynk server, users issue remote instructions. The two motors are positioned vertically one above the other with a small gap
between them to allow for a ball launch. The system has three inbuilt functions, the first is quick ball launch; the second is back spin;
and the third is over spin. Under all circumstances, it is imperative that the motors rotate in opposing directions for the launch. A
quick ball launch occurs if both motors spin quickly. Back spin ball is launched if the motor placed above rotates at a low speed and
the motor placed below rotates at a high speed. When the motor placed above rotates at maximum speed and the motor placed below
rotates at a low speed, the over spin ball is launched.

Fig. 5.Blynk app interface

In the above Fig.05, it shows a snapshot of the app Ul that allows the system user to operate the device remotely. For implementing
this configuration, the Node MCU is programmed with help of Arduino IDE. The Blynk app's orders are carefully interpreted by
this programming, which determines which button push is associated with which motor function. The code creates a communication
link with the Blynk server using the built-in Wi-Fi of the Node MCU and the Blynk library. In the proposed system’s Blynk
app(Fig.05), there are two sliders and three buttons embedded. The two sliders are used to control the two motor’s speeds. The first
button activates fast ball launch function. Second button for back spin function and third button for over spin function and third
button for over spin function.
V. RESULTSAND DISCUSSIONS

The purpose of the Mobile App Driven Smart Ball Launch System for Solo Sports Training is to help players improve via tailored
athletic practice. It is primarily focused on the game of tennis and also provides three built-in functions for practicing.

Fig. 6.Ball launch system
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The system's actual implementation is depicted in Fig. 6. In order to ensure that there is no obstacle between launches, the two
motors for the ball launch are precisely positioned one below the other. The motor driver and a micro-controller that are coupled to
the motors are mounted below. Plywood is placed below the wooden bars that are used to mount the motors and other components.
Because of this setup, the ball may be launched at three distinct functions: back spin, over spin, and quick ball launch. The user can
regulate this by using the Bynk app.
VI. CONCLUSION

A mobile app-controlled ball launch system was created to meet the needs of players who want to practice by themselves, without
the need of other players, as well as those who want to examine their own shortcomings by retrying a certain ball launch type
function again and again. And most importantly, the system provides all of this control via a mobile device, allowing the user to
operate remotely rather than constantly approaching the system and changing its setup.

VIl. FUTURE SCOPE
In the future, it might be possible to integrate a wristband into the existing system. The band would have every characteristic of the
current system. The band may also be able to manage ball launches to increase user comfort by identifying hand movements using
the gesture sensor integrated into the band and connecting to the ball launcher via wi-fi.
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