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Abstract: This paper presents a study on accelerated motion using a 

microcontroller-based system to analyze the movement of an object on an inclined 

plane. The experiment utilizes sensors and a microcontroller to collect real-time data 

on velocity, acceleration, and displacement. The setup includes an Arduino 

microcontroller, an accelerometer, and an ultrasonic sensor to enhance measurement 

accuracy. The obtained results are compared with theoretical expectations, 

demonstrating the effectiveness of microcontroller-based systems in motion analysis. 

This approach improves the precision of experimental physics and provides a cost-

effective solution for educational and research applications. 

Keywords: Accelerated motion, inclined plane, microcontroller, Arduino, 

sensors, motion analysis, physics experiment. 

1. Introduction 

The study of accelerated motion is fundamental in physics, particularly in 

mechanics. Traditional methods for analyzing motion on an inclined plane rely on 

manual measurements, which often introduce inaccuracies. Recent advancements in 

microcontroller technology provide a more precise and automated way to collect and 

analyze motion data. 

In this study, a microcontroller-

motion on an inclined plane. The primary aim is to enhance the accuracy of motion 

analysis by integrating sensors that capture real-time data. The results are then 

compared with theoretical predictions to evaluate the effectiveness of this method. 
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2. Experimental Setup 

2.1 Equipment Used 

The system consists of the following components: 

 Arduino Uno Microcontroller  for data acquisition and processing 

 MPU6050 Accelerometer  to measure acceleration 

 HC-SR04 Ultrasonic Sensor  to track position and velocity 

 Adjustable Inclined Plane  for controlled motion analysis 

 Computer with MATLAB/Python  for data visualization and 

comparison 

2.2 Procedure 

1. The inclined plane is set at a specific angle. 

2. The object is placed at the top of the plane and released. 

3. The accelerometer records acceleration during motion. 

4. The ultrasonic sensor measures displacement and velocity over time. 

5. The collected data is processed and compared with theoretical 

expectations. 

This automated system reduces measurement errors and provides high-

resolution data, improving the reliability of the analysis. 

3. Theoretical Background 

The motion of an object on an inclined plane is influenced by gravity, friction, 

plane. Using sensor data, velocity and displacement can be continuously tracked. 

Kinematic principles predict that velocity increases over time, while 

displacement follows a quadratic relationship. The experimental data is expected to 

align with these theoretical trends, validating the accuracy of the microcontroller-based 

approach. 

4. Data Analysis and Results 

4.1 Data Collection 
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The sensors provide continuous readings of acceleration, velocity, and position. 

These values are recorded at high frequency to minimize errors. The microcontroller 

processes the data and transmits it to a computer for further analysis. 

4.2 Comparison with Theoretical Predictions 

The measured acceleration values are compared with expected values based on 

theoretical models. The analysis confirms that the microcontroller system provides 

reliable results, closely matching the predictions. 

4.3 Graphical Representation 

 Acceleration vs. Time  shows a nearly constant acceleration. 

 Velocity vs. Time  indicates a linear increase in speed. 

 Displacement vs. Time  follows a parabolic trend, consistent with 

motion equations. 

The close agreement between experimental and theoretical results highlights the 

accuracy of the microcontroller-based method. 

This study demonstrates that a microcontroller-based system provides a precise 

and efficient approach to analyzing accelerated motion on an inclined plane. By 

automating data collection, the system reduces errors and enhances the accuracy of 

motion studies. The findings confirm that sensor-based measurements align well with 

theoretical predictions, making this approach valuable for physics education and 

research. Future improvements may include wireless data transmission and machine 

learning integration for more advanced analysis. 
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