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Abstract: Using an Arduino Uno, RF communication, a DC motor, and a regulated power supply, the project's main 

goal is to create a motor speed control system. The Arduino Uno serves as the main controller in this 

configuration, receiving speed orders remotely using radio frequency connection. The DC motor's speed is then 

modified by translating these commands into signals. The stability and dependability of the system are guaranteed 

by the regulated power supply, which maintains constant voltage levels. This system's RF communication-enabled 

remote control functionality is one of its primary features. The motor speed may be remotely adjusted by users, 

which makes it appropriate for applications needing accurate speed control and remote operation. The system 

provides a versatile and effective solution for motor speed management across multiple domains by integrating 

these components. This project demonstrates the ease of using RF communication for wireless command delivery, 

the adaptability of Arduino for hardware control, and the significance of a steady power source for reliable 

operation. All things considered, it shows how remote motor speed control may be used practically, emphasising 

its suitability in a variety of situations where precise speed adjustments and remote operation are essential. 

Index term: RF technology, Motor speed modulation, Arduino Uno. 

 

                                                                           1. INTRODUCTION 

 

One of the most important areas of research and development in the field of transportation 

engineering and automation is automated speed control of vehicles. The development of 

automated systems has been greatly aided by the incorporation of RF (Radio Frequency) 

technology, which enables wireless communication and control over a variety of vehicle activities 

[1]. This study explores automated speed control techniques using radiofrequency technology in 

this context, emphasising the ideas, elements, uses, and consequences of these systems. The 

automation and control systems for vehicles have advanced remarkably in the last several years. 

The human involvement of drivers was a major component of traditional vehicle speed control 
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The automation and control systems for vehicles have advanced remarkably in the last several 

years. The human involvement of drivers was a major component of traditional vehicle speed 

control technologies, which presented issues with accuracy, efficiency, and safety. On the other 

hand, new paths for improving vehicle speed control have emerged with the introduction of 

automation technology and RF communication protocols [2]. Automated speed control systems 

make use of radio frequency technology to monitor and regulate vehicle speeds remotely, 

improving accuracy, dependability, and safety [3]. 

The use of radiofrequency (RF) technology for wireless transmission is crucial to automated 

speed control systems. Without the use of physical wires or connections, RF communication 

allows data and commands to be transmitted between the control unit and the speed control 

mechanism of the vehicle. Its wireless capability makes it a favoured option for contemporary 

automated vehicle applications, as it not only improves convenience but also enables smooth 

integration with other control systems [4]. 

Using RF technology, automated speed control usually requires a number of crucial parts and 

subsystems. The RF transmitter, which creates and wirelessly sends control signals to the vehicle's 

control unit, is one of the main parts. These control signals convey commands for changing speed, 

accelerating, decelerating, and other variables [5]. The vehicle's control unit consists of an RF 

receiver on the receiving end that receives and decodes the transmitted signals, triggering the 

appropriate actions to control the vehicle's speed [6]. 

Automated speed control systems frequently incorporate microcontroller-based control units for 

real-time processing and decision-making in addition to RF transmission. The popularity of 

microcontrollers, such the Arduino Uno, has increased because of their adaptability, simplicity in 

programming, and interoperability with radio frequency modules [7]. In order to regulate the 

vehicle's speed control mechanism, which may include throttle control, brake systems, or engine 

management systems, the Arduino Uno, acting as the central control unit, wirelessly receives 

speed commands via RF connection and translates them into suitable signals [8]. 

The integration of automated speed control systems using RF technology offers a myriad of 

benefits and applications across various domains. In the automotive industry, such systems 

contribute to enhanced driving experiences, improved fuel efficiency, and reduced emissions by 

optimizing vehicle speeds based on real-time conditions [10]. Moreover, in industrial settings, 

automated speed control plays a vital role in machinery and equipment, ensuring optimal 

performance, productivity, and safety [11]. 

The advancements in RF technology, coupled with the continuous evolution of automation and 

control systems, pave the way for innovative solutions in automated speed control. Future 

research directions may explore the integration of artificial intelligence (AI) algorithms, machine 

learning techniques, and predictive analytics to further enhance the intelligence and adaptability 

of automated speed control systems [12]. Additionally, the integration of sensor technologies, 

such as LiDAR (Light Detection and Ranging) and radar systems, can augment the capabilities 

of automated speed control by providing comprehensive situational awareness and collision 

avoidance capabilities [13]. 

In conclusion, automated speed control of vehicles using RF technology represents a significant 

technological advancement with wide-ranging implications for transportation, automation, and 

safety. By harnessing the power of RF communication, microcontroller-based control units, 

regulated power supplies, and advanced sensor technologies, these systems offer precise, 

reliable, and efficient speed control capabilities, contributing to a smarter and safer mobility 

ecosystem. 
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1. LITERATURE SURVEY 

 

The literature surrounding automated speed control of vehicles using RF technology 

encompasses a diverse range of studies, experiments, and technological advancements aimed 

at improving the efficiency, safety, and reliability of such systems. This literature survey 

explores key contributions in this field, highlighting significant research findings, 

methodologies, and innovations. 

Priyatharshinietal. [1] present a comprehensive study on "DC Motor Direction and Speed 

Control by Arduino through RF Wireless Technique," focusing on the implementation of RF 

technology for wireless communication in motor control systems. Their work emphasizes the 

integration of Arduino Uno as a central control unit, demonstrating the feasibility of RF-based 

speed control mechanisms. 

Chitra and Prabhakar [2] delve into "Induction Motor Speed Control using Fuzzy Logic 

Controller," showcasing the application of fuzzy logic algorithms in motor speed regulation. 

While their study primarily focuses on induction motors and fuzzy logic control, it provides 

valuable insights into advanced control strategies for precise speed adjustments. 

Hassan et al. [3] conduct a "Comparative Study for DC Motor Speed Control Using PID 

Controller," examining the efficacy of PID (Proportional- Integral-Derivative) controllers in 

motor speed control applications. Their comparative analysis sheds light on the performance 

characteristics and tuning parameters of PID controllers, contributing to the optimization of speed 

control systems. 

Lacressonniere and Cassoret [4] explore the utilization of converters as both battery chargers and 

motor speed controllers in industrial trucks. Their work highlights the versatility of power 

electronics in vehicle applications, emphasizing the dual functionality of converters for energy 

management and speed control. 

Ismail et al. [5] investigate "DC Motor Speed Control using Fuzzy Logic Controller," focusing on 

the implementation of fuzzy logic algorithms for precise and adaptive speed control. Their study 

emphasizes the role of fuzzy logic in handling nonlinearities and uncertainties, enhancing the 

robustness of motor speed control systems. 

In a similar vein, Hassan et al. [6] present a "Comparative Study for DC Motor Speed Control 

Using PID Controller," further emphasizing the significance of PID controllers in motor 

speedregulation. Their comparative analysis contributes to the understanding of PID controller 

tuning and performance optimization strategies. 

Prasad, Jha, and Singh [7] propose a "Design of RF- based speed control system for vehicles," 

showcasing a practical implementation of RF technology in vehicle speed control mechanisms. 

Their work highlights the design considerations, communication protocols, and integration of 

RF modules for wireless command transmission. 

Ullah, Khan, and Khan [8] introduce an "RF Based Vehicle Speed Control System," focusing 

on the development of RF-based control systems for vehicles. Their study emphasizes the 

design and implementation aspects of RF-based speed control, addressing key challenges and 

solutions in real- world applications. 

Overall, the literature survey reveals a multidisciplinary approach towards automated speed 

control of vehicles using RF technology. From control algorithms such as PID and fuzzy logic 

to hardware integration with Arduino Uno and RF modules, researchers have explored diverse 

methodologies to enhance the efficiency, precision, and reliability of speed control systems. 

These studies not only contribute to the academic understanding of automated speed control 
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but also offer practical insights and solutions for real-world implementation in automotive and 

industrial domains. 

2. METHODOLOGY 

 

i) Proposed work: 

 

The proposed work aims to develop an automated speed control system for vehicles using RF 

(Radio Frequency) technology. The system will integrate key components such as an Arduino 

Uno microcontroller, RF transceiver modules, and a motor speed control mechanism. 

 

Firstly, the Arduino Uno will serve as the central control unit, receiving speed commands 

wirelessly via RF communication. These commands will be transmitted from a remote 

controller or a central control station to the vehicle's onboard system. The RF transceiver 

modules will facilitate seamless wireless communication between the remote controller and the 

vehicle, ensuring reliable command transmission over a considerable range. 
 

Secondly, the motor speed control mechanism will be designed to respond to the received speed 

commands accurately. This mechanism may include throttle control, braking systems, or engine 

management systems, depending on the type of vehicle and its specifications. The goal is to 

achieve precise and adaptive speed control, enhancing both safety and efficiency during vehicle 

operation. 

Overall, the proposed work aims to demonstrate the feasibility and effectiveness of RF 

technology in automating speed control for vehicles. By integrating RF communication with 

advanced control algorithms and hardware components, the system will provide a versatile and 

reliable solution for various applications requiring automated speed regulation. 

 

ii) Block Diagram: 

 

 

                                           Fig 1 Proposed Block Diagram transmitter 

 

The transmitter system comprises an RPS (regulated power supply) feeding power to an Arduino 

Uno, which acts as the control unit. The Arduino Uno interfaces with an RF transmitter, 

managing signal transmission. This block diagram illustrates a simplified communication setup 

where the RPS ensures stable power input, the Arduino Uno processes and controls data flow, 

and the RF transmitter converts data into radio frequency signals for transmission. Such a 

configuration forms a foundational framework for various wireless communication applications, 

ranging from remote control systems to IoT (Internet of Things) devices and beyond. 
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                                        Fig 2 Proposed Block Diagram Receiver 

 

In the receiver block diagram, an RPS (regulated power supply) provides power to an Arduino 

Uno, serving as the central processing unit. The Arduino Uno interfaces with both an RF 

transmitter for signal reception and a DC motor for control. The RF transmitter facilitates the 

reception of transmitted data, while the Arduino Uno decodes and processes this data. 

Subsequently, the Arduino Uno sends appropriate signals to the DC motor for desired motor 

control actions. This configuration enables the integration of wireless communication and 

motor control, offering versatility for applications like remote-controlled vehicles, robotics, 

and automation systems. 

 

iii) Working Mode 

 

Arduino.cc created the Arduino UNO, an open- source microcontroller board based on the 

Microchip ATmega328P microcontroller. The board has a variety of digital and analogue 

input/output (I/O) pins that can be used to connect to different expansion boards (shields) and 

other circuits. The board has 14 digital pins and 6 analogue pins, and it can be programmed using 

the Arduino IDE (Integrated Development Environment) and a USB type B cable. It accepts 

voltages between 7 and 20 volts and can be powered by a USB cable or an external 9 volt battery. 

It's almost equivalent to the Arduino Nano and Leonardo microcontrollers. 

The hardware reference design is available on the Arduino website under a Creative Commons 

Attribution Share-Alike 2.5 licence. There are also layout and production files available for 

certain versions of the hardware. In Italian, the word "uno" means "one," and it was chosen to 

celebrate the release of Arduino Software (IDE) 1.0. 

The reference versions of Arduino were the Uno board and version 1.0 of Arduino Software 

(IDE), which have now developed into newer updates. The Arduino Uno board is the first in a 

series of USB Arduino boards and acts as the platform's reference model. The ATmega328 on 

the Arduino Uno is pre programmed with a bootloader that allows you to upload new code without 

using an external hardware programmer. [3] The It communicates using the original protocol of 

the STK500. 

Also, the Uno differs from all previous boards in that the FTDI USB-to-serial driver chip is not 

included. Instead, it uses the Atmega16U2 configured as a USB-to-serial converter (Atmega8U2 

up to version R2). Microcontrollers are usually designed using a dialect of C and C++ 

programming features. The Arduino project offers an integrated development environment (IDE) 

based on the Processing language project, in addition to using conventional compiler tool chains. 

By linking it to the battery pack, you can check the motor polarity. The relation is right if it rotates 

in the forward direction (red wire with positive and black wire with negative terminal of the 



         

 

C.M.Charan Pal, G.Navya, B.Sreenika, M.Rakesh 

Journal of Current Research in Engineering and Science 

 

battery). As a consequence, each side has two terminals. MOTORA is in charge of two right-side 

motors, while MOTORB is in charge of two left-side motors. To link all, follow the steps below. 

Motors Connection: 

 

Out1 -> Left Side Motor Red Wire (+) Out2 -> Left Side Motor Black Wire (-) Out3 -> Right 

Side Motor Red Wire (+) Out4 -> Right Side Motor Black Wire (-) 

Arduino IN1 -> D5 IN2-> D6 IN2 ->D9 IN2-> D10 

 

Power : 

 

12V - > Connect Battery Red Wire 

GND -> Connect Battery Black wire and Arduino GND pin 5V -> Connect to Arduino 5V         

pin. 

 

iii) Over-Speed Control System: 

 

We can change the vehicle's speed by varying the DC motor's speed. DC motor speed can be 

changed in three different ways. Here are a few instances of these methods: 

1. Mechanical Gears: In order to attain the necessary velocity, mechanical gears are employed. 

2. Series Resistor: To lower the motor voltage, use a series resistor. However, torque is reduced 

and energy in the resistors is lost, making this inefficient. The current that the motor draws 

increases with the load it is under. Lower voltage to the motor results from a larger voltage drop 

around the series resistor, which is implied by higher current. The motor now attempts to draw 

even more current, which results in a "stall." 

3. Pulse Width Modulation (PWM): PWM eliminates the series drop effect by providing the 

motor with full voltage in short bursts or pulses. 

DC motors have been utilised in variable speed devices for a very long time. Because dc 

motors are flexible, they may provide high beginning torques, which are necessary for traction 

drives. Over a wide velocity range, control can be attained with great ease, both below and 

above the rated speed. Compared to alternating current motors, direct current motor speed 

control systems are simpler and less expensive. In this project, the PWM approach is used to 

meet the speed demand, and microcontrollers are used to generate PWM. 

 

Pulse Width Modulation: 

 

Pulse-width modulation (PWM) and pulse-duration modulation (PDM) are two modulation 

techniques that are used to encode a message into a pulsing signal. This modulation technique is 

most commonly used to manage the power provided to electrical equipment, notably inertial loads 

like motors, though it can also be used to encode data for transmission. Additionally, PWM is one 

of the two main algorithms used in solar battery chargers that use photovoltaic technology. 

Consequently, as said in the previous chapter, we transfer the signal in pulses using radio 

frequency technology (RF). All that's required to track engine speed is to swap out the L293D's 

digitalWrite function for analogWrite pins. The value supplied to the analogWrite function 

determines how fast the engine runs.We can only pass values between 0 and 255.  
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If we surpass 255, the motor will continue to operate at full speed; otherwise, it will stop. The 

motor's speed will change in accordance with the value we pass, which must range from 1 to 254. 
 

Working Principle of PWM: 

 

Pulse width modulation (PWM) is a binary signal generation method that has high and low 

signal periods of 2. Each pulse's width (W) varies between 0 and time (T). The core principle 

is to vary the service cycle to regulate capacity. The time of conduction to the load is regulated 

here. Allow the input voltage to appear across the load for time t1. i.e., the voltage across the 

load is zero for t2 time. 

The average voltage at output is given by Va = Vmax 

× Ia Here, 

 

TON = Time period for Pulse ON, TOFF = Time period for Pulse OFF 

The average load current Ia = Va/R = kVs/R Total time period, T =t1 + t2, Duty cycle, k = t1/T 

 

You might switch the duty cycle from 0 to 1 by varying t1, T or f. Therefore, by adjusting k, 

the V0 output voltage can be varied from 0 to Vs, and the power flow can be controlled. The 

width of the pulse differs as time t1 changes, and this method of control is defined as pulse width 

modulation (PWM). These diagrammatic representations can be used to better understand 

PWM. 

The hardware reference design is available on the Arduino website under a Creative Commons 

Attribution Share-Alike 2.5 licence. There are also layout and production files available for 

certain versions of the hardware. In Italian, the word "uno" means "one," and it was chosen to 

celebrate the release of Arduino Software (IDE) 1.0. 

The reference versions of Arduino were the Uno board and version 1.0 of Arduino Software 

(IDE), which have now developed into newer updates. The Arduino Uno board is the first in a 

series of USB Arduino boards and acts as the platform's reference model. The ATmega328 on 

the Arduino Uno is pre programmed with a bootloader that allows you to upload new code without 

using an external hardware programmer. [3] The It communicates using the original protocol of 

the STK500. 

Also, the Uno differs from all previous boards in that the FTDI USB-to-serial driver chip is not 

included. Instead, it uses the Atmega16U2 configured as a USB-to-serial converter (Atmega8U2 

up to version R2). Microcontrollers are usually designed using a dialect of C and C++ 

programming features. The Arduino project offers an integrated development environment (IDE) 

based on the Processing language project, in addition to using conventional compiler tool chains. 

By linking it to the battery pack, you can check the motor polarity.  

The relation is right if it rotates in the forward direction (red wire with positive and black wire with 

negative terminal of the battery). As a consequence, each side has two terminals. MOTORA is in 

charge of two right-side motors, while MOTORB is in charge of two left-side motors. To link all, 

follow the steps below. 
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a)RESULTS 

 

 
            Fig 3 No Signal is Detected                                                      Fig 4 Signal Detected 

 

    
         Fig 5 Zone Activated by 20 rpm                                                    Fig 6 Zone Activated by 50 rpm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           Fig 7 Zone Activated by 70 rpm                                                Fig 8 Zone Activated by 100 rpm
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  b. CONCLUSION 

 

In conclusion, a potential solution for a variety of applications is provided by the development 

of the motor speed control system using an Arduino Uno, RF communication, a DC motor, and 

a regulated power supply. The system's integration of these parts allows for accurate speed 

regulation, flexible operation, and remote control features. This combination of technologies 

guarantees excellent performance with steady voltage levels and accurate speed adjustments, 

while also improving accessibility and convenience through wireless control. In addition, the 

system's versatility allows it to be used in a variety of contexts, including consumer electronics 

and industrial automation. These kinds of solutions help to enhance automation and remote 

operation by opening the door to more flexible and efficient control systems as technology 

develops. This technology, which provides a reliable solution for motor speed control in a 

variety of real- world circumstances, essentially represents the marriage of creativity with 

pragmatism. 

  FUTURE SCOPE 

 

The motor speed control system offers opportunities for further advancement. Advanced control 

algorithms for better speed regulation, Internet of Things (IoT) capabilities for remote 

monitoring and data analysis, and the use of renewable energy sources for sustainable operation 

are a few possible improvements. Its relevance across various industries and use cases could 

be further expanded by investigating compatibility with forthcoming communication 

technologies and increasing the system's scalability to support larger motors or multi-motor 

configurations. 
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