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Abstract:  The "Auto Speed Control System" project aims to enhance vehicle control using RFID technology and 

Arduino. The fundamental idea involves the creation of a robot setup with components such as Arduino, Motor driver, 

DC motors, LCD display, RFID reader, and Bluetooth module. The system utilizes RFID cards to identify specific zones, 

with each zone associated with a predefined speed limit. When a particular RFID card is detected, it signifies entry into 

a specific zone, and the corresponding speed limit is communicated to the vehicle. The implementation includes a detailed 

setup where Arduino processes information from the RFID reader, interprets the designated zone, and displays this 

information on an LCD screen. The system also integrates Bluetooth technology, allowing for the wireless adjustment of 

the vehicle's speed. This enables real-time control and modification of the vehicle's speed based on the detected zone. In 

summary, the Auto Speed Control System seeks to provide an intelligent and automated approach to regulating vehicle 

speed by employing RFID technology for zone identification and Arduino for processing and control. The integration of 

Bluetooth adds a layer of flexibility, enabling dynamic speed adjustments based on specific requirements or conditions. 

This project has applications in enhancing safety, efficiency, and control in various environments. 
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                                                                                                  I. INTRODUCTION 

The "Auto Speed Control System" is an innovative foray into intelligent transportation systems, where the combination 

of cutting-edge technologies promises to transform safety and vehicle control. Essentially, this project uses the 

capabilities of the Arduino microcontroller and Radio-Frequency Identification (RFID) technology to develop a complex 

real-time speed regulating system. The modern transportation environment necessitates creative solutions to handle safety 

issues and maximize operational effectiveness. In answer to this requirement, the project incorporates a robot setup made 

up of necessary parts such an Arduino board, a motor driver, DC motors, an LCD display, an RFID reader, and a Bluetooth 

module to bring a novel solution to vehicle speed management. 

 

 Establishing a smooth and intelligent framework for dynamically modifying vehicle speeds based on the geographical 

context         is the main goal of the Auto Speed Control System. An essential component of this system is the usage of 

RFID cards, which     serve as zone-specific IDs. A context-aware system for controlling the vehicle's speed is provided 

by the detailed mapping of each zone to a predetermined speed limit. The use of Arduino's processing power in addition 

to RFID technology for zone identification is what makes this project so sophisticated. The brains of the system are the 

Arduino microcontroller and its ability to analyze data from the RFID reader, identify the zone it is linked with, and 

display this information on a display with an LCD. 

 

Furthermore, the system is made more versatile with the addition of Bluetooth technology. The Auto Speed Control 

System allows for dynamic speed modification of the vehicle by permitting wireless communication. When sudden 

changes to speed limitations are required, this feature comes in rather handy as it offers a responsive and adaptable way 

to deal with evolving circumstances. All things considered, the Auto Speed Control System is at the vanguard of 

intelligent transportation advances, holding out the prospect of a time when cars will be able to adjust their own speeds 

in response to external circumstances. Through the integration of Bluetooth connectivity, Arduino's computing power, 

and RFID technology, this project aims to provide a safer, more advanced, and technologically advanced environment 

for vehicular travel. 

 

II. HOW IT WORKS 

The operational intricacies of the "Auto Speed Control System" unfold through a systematic integration of RFID 

technology, Arduino microcontroller functionality, and Bluetooth communication, all orchestrated to create a responsive  
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and intelligent framework for dynamic vehicle speed regulation. 

RFID Technology: The foundational component of the system is the utilization of RFID technology. RFID cards act as 

unique identifiers for distinct geographic zones. Each RFID card is associated with a specific zone, and when a card is 

detected by the RFID reader, it triggers a sequence of actions. This initiates the identification of the corresponding zone, 

serving as the first step in the real-time contextual awareness of the vehicle's location. 

Arduino Microcontroller Processing: At the heart of the system is the Arduino microcontroller, a versatile and 

programmable device that receives input from the RFID reader and processes the information. The Arduino interprets 

the data from the RFID card, identifies the designated zone, and initiates the appropriate response. This involves 

determining the predefined speed limit associated with the detected zone and preparing to communicate this information 

to the vehicle's control mechanism. 

LCD Display: To provide real-time feedback and enhance user interface, the system incorporates an LCD display. The 

Arduino communicates with the LCD to visually present the identified zone, allowing for immediate verification and 

monitoring. This visual representation enhances the transparency of the system's decision-making process, contributing 

to user understanding and control. 

Bluetooth Communication: A pivotal feature of the Auto Speed Control System is the integration of Bluetooth 

technology. This wireless communication module enables dynamic adjustments to the vehicle's speed based on real-time 

requirements. The Arduino, equipped with Bluetooth capability, establishes a connection with the vehicle's speed control 

system. Through this link, the system can seamlessly transmit speed limit adjustments, allowing for instant and flexible 

adaptation to changing conditions. 

Speed Control Mechanism: The final step in the operational sequence involves interfacing with the vehicle's speed control 

mechanism. Based on the information processed by the Arduino, the system communicates the designated speed limit to 

the vehicle's motor driver. This interaction results in a tangible adjustment of the vehicle's speed, aligning it with the 

predefined limits associated with the detected zone. 

 

                                                                    III.SYSTEM OVERVIEW 

 

 

 

                                                                   

 

 

 

 

 

 

 

 

 

 

 

                                                                Figure 2: System Circuit Diagram 

                                                                                        IV. HARDWARE DESCRIPTION 

A. Arduino UNO 

The Arduino Uno is a popular microcontroller board designed for electronics prototyping and experimentation. It's part 

of the Arduino family of boards, which are widely used in various projects, from simple blinking LED experiments to 

complex robotics and automation systems.  

Microcontroller: The Arduino Uno is built around the ATmega328P microcontroller, which is an 8-bit AVR 

microcontroller with 32KB of flash memory for program storage, 2KB of SRAM for data storage, and various digital 

and analog input/output pins. 

Digital and Analog Pins: The Uno has 14 digital input/output pins, of which 6 can be used as PWM (Pulse Width 

Modulation) outputs. It also has 6 analog input pins for reading analog sensor values. 

Clock Speed: The microcontroller on the Uno runs at 16 MHz, which provides the necessary processing power for a wide 

range of applications. 

Power Supply: The board can be powered through a USB connection or an external power source. The recommended 

input voltage range is 7-12V, although it can accept up to 20V. 

Programming: The Arduino Uno can be programmed using the Arduino IDE (Integrated Development Environment),  
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which is a user-friendly software that allows you to write, compile, and upload code to the board. The programming 

language used is a simplified version of C/C++. 

Open-Source: Arduino is an open-source project, which means that the design files, schematics, and software are freely 

available for anyone to use, modify, and distribute. 

Shield Compatibility: Arduino Uno boards are designed to be compatible with various expansion boards called "shields." 

Shields are add-on modules that provide extra functionality, such as additional sensors, displays, motor drivers, 

communication interfaces (like Ethernet, Wi-Fi, Bluetooth), and more. 

Breadboard-Friendly: The Uno's pin layout is designed to be compatible with standard breadboards, making it easy to 

prototype and connect various components without soldering. 

Community and Resources: One of the strengths of Arduino is its large and active community. You can find a wealth of 

tutorials, examples, and forums online, making it easier to learn and troubleshoot. 

The Arduino Uno is a great starting point for beginners in electronics and programming. It's versatile, relatively 

affordable, and widely supported. If you're interested in learning more or getting started with the Arduino Uno, there are 

numerous tutorials available online to guide you through your projects. 

 
Figure 2: Arduino UNO 

 

Educational Tool: With its beginner-friendly nature and educational value, the Arduino Uno is widely used in schools 

and workshops to introduce students to electronics, programming, and hands-on problem-solving. 

Versatile Libraries: Arduino Uno benefits from a rich library ecosystem, offering pre-written code modules that simplify 

complex tasks like working with displays, sensors, and communication protocols, accelerating development. 

 
                                                                    Figure 2.1: Pin Description of Arduino UNO 

 

Digital Pins (0 - 13): 

D0 (RX): Digital pin used for receiving serial data. 

D1 (TX): Digital pin used for transmitting serial data. 

D2: General-purpose digital input/output pin. 

D3: General-purpose digital input/output pin. 
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D4: General-purpose digital input/output pin. 

D5: General-purpose digital input/output pin. 

D6: General-purpose digital input/output pin. 

D7: General-purpose digital input/output pin. 

D8: General-purpose digital input/output pin. 

D9: General-purpose digital input/output pin. 

D10: General-purpose digital input/output pin. Also used as SPI SS (Slave Select) pin. 

D11: General-purpose digital input/output pin. Also used as SPI MOSI (Master Out Slave In) pin. 

D12: General-purpose digital input/output pin. Also used as SPI MISO (Master In Slave Out) pin. 

D13: General-purpose digital input/output pin. Also used as SPI SCK (Serial Clock) pin. 

Analog Pins (A0 - A5): 

A0: Analog input pin for reading analog voltage levels. 

A1: Analog input pin for reading analog voltage levels. 

A2: Analog input pin for reading analog voltage levels. 

A3: Analog input pin for reading analog voltage levels. 

A4: Analog input pin. Also used as I2C SDA (Serial Data) pin. 

A5: Analog input pin. Also used as I2C SCL (Serial Clock) pin. 

Special Function Pins: 

RESET: Pin used to reset the microcontroller. 

5V: Provides regulated 5V power output. 

3.3V: Provides regulated 3.3V power output. 

GND: Ground pins for providing reference voltage. 

AREF: Analog reference voltage pin. Used to set the reference voltage for analog-to-digital conversion. 

Communication Pins: 

TX (Transmit) and RX (Receive): Pins 0 and 1 for serial communication (UART) with external devices like computers. 

I2C Communication: 

SDA: Serial Data Line for I2C communication. 

SCL: Serial Clock Line for I2C communication. 

SPI Communication: 

MISO: Master In Slave Out for SPI communication. 

MOSI: Master Out Slave In for SPI communication. 

SCK: Serial Clock for SPI communication. 

SS: Slave Select for SPI communication. 

Digital Pins with PWM (Pulse Width Modulation) Capability: 

D3 (PWM): This pin is capable of generating PWM signals. It is marked with a "~" symbol next to the "D3" label on the 

board. 

D5 (PWM): This pin is capable of generating PWM signals. It is marked with a "~" symbol next to the "D5" label on the 

board. 

D6 (PWM): This pin is capable of generating PWM signals. It is marked with a "~" symbol next to the "D6" label on the 

board. 

D9 (PWM): This pin is capable of generating PWM signals. It is marked with a "~" symbol next to the "D9" label on the 

board. 

D10 (PWM): This pin is capable of generating PWM signals. It is marked with a "~" symbol next to the "D10" label on 

the board. 

D11 (PWM): This pin is capable of generating PWM signals. It is marked with a "~" symbol next to the "D11" label on 

the board. 

Specifications 

Microcontroller                                ATmega328P 

Architecture                                      8-bit AVR 

Operating Voltage                            5V 

Power Consumption                        ~30 mA 

Input Voltage(limits)                      6-20V 

Total Digital I/O Pins                      14 

PWM Output Pins                           6 (D3, D5, D6, D9, D10, D11) 

Total Analog Input Pins                  6 (A0 - A5) 

Flash Memory                                 32 KB (ATmega328P) 

Bootloader                                       0.5 KB 

SRAM                                             2 KB (ATmega328P) 
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EEPROM                                        1 KB (ATmega328P) 

Clock Speed                                    16 MHz 

Communication                               UART, SPI, I2C 

Dimensions                                      68.6mm x 53.4mm 

Programming IDE                            Arduino IDE (Open-source) 

Board Type                                       Development Board 

Working 

The Arduino Uno is a versatile microcontroller board designed to make electronics prototyping and development 

accessible to beginners and professionals alike. It's built around the ATmega328P microcontroller, which acts as the brain 

of the board, executing instructions and interacting with external components. 

Microcontroller (ATmega328P): The ATmega328P microcontroller is the heart of the Arduino Uno. It contains the CPU, 

memory, and various peripherals necessary for controlling inputs, outputs, and communication. The microcontroller 

executes a program that's loaded onto it through the Arduino IDE. 

Clock Oscillator (Crystal): The Arduino Uno is equipped with a 16 MHz crystal oscillator. This oscillator generates a 

precise clock signal that synchronizes the microcontroller's operations. The clock is crucial for accurate timing and 

synchronization of instructions. 

Digital Input/Output Pins: The Arduino Uno has 14 digital pins (D0 to D13), which can be used for both input and output 

operations. These pins can be configured to read digital signals (HIGH or LOW) from sensors or buttons and to provide 

digital outputs to control LEDs, relays, and other devices. 

Analog Input Pins: There are 6 analog input pins (A0 to A5) on the Arduino Uno. These pins can read analog voltage 

levels from sensors, potentiometers, or any other analog device. The analog signals are converted into digital values using 

the built-in Analog-to-Digital Converter (ADC). 

Pulse Width Modulation (PWM): Six of the digital pins (D3, D5, D6, D9, D10, D11) are capable of producing PWM 

signals. PWM is a technique used to simulate analog voltage levels by rapidly toggling the pin's state between HIGH and 

LOW. This is useful for controlling the brightness of LEDs or the speed of motors. 

Communication Interfaces: 

The Arduino Uno supports various communication interfaces: 

• UART: Universal Asynchronous Receiver-Transmitter for serial communication. 

• SPI: Serial Peripheral Interface for high-speed communication with other devices. 

• I2C: Inter-Integrated Circuit for communication with sensors and other devices. 

Voltage Regulator: 

The onboard voltage regulator converts the input voltage (usually 7-12V) to a stable 5V supply that powers the 

microcontroller and other components. This allows the board to handle a range of input voltages while providing a 

consistent voltage to the microcontroller. 

USB Interface: The USB interface allows you to program the Arduino Uno and communicate with it. You can upload 

your code from the Arduino IDE to the board via the USB connection. The USB interface also provides power to the 

board when connected to a computer. 

Bootloader: The Arduino Uno comes with a pre-installed bootloader, which is a small program that runs when the board 

is powered on or reset. The bootloader enables you to upload new programs to the microcontroller without needing 

external hardware programmers. 

Programming and IDE: To program the Arduino Uno, you use the Arduino Integrated Development Environment (IDE). 

You write your code in the IDE, compile it, and then upload it to the board via the USB connection. The IDE provides a 

simple and user-friendly environment for writing and uploading code. 

Modes of Operation: The Arduino Uno operates in various modes based on the code you upload: 

• Blinking LED: A simple program can be written to blink an LED connected to a digital pin, demonstrating basic 

control. 

• Sensor Reading: You can read values from sensors (analog or digital) to gather data from the environment. 

• Motor Control: Using PWM, you can control the speed and direction of motors, making the Arduino Uno 

suitable for robotics. 

• Communication: The board can communicate with other devices using UART, SPI, or I2C, enabling it to 

exchange data with sensors, displays, and more. 

• Complex Projects: By combining various sensors, actuators, and communication modules, you can create more 

intricate projects like home automation, weather stations, or interactive installations. 

The Arduino Uno's working revolves around its microcontroller, pins, communication interfaces, and support 

components. It enables you to write code, upload it, and interact with the physical world through sensors, actuators, and 
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communication protocols. Whether you're a beginner exploring electronics or an advanced developer building complex 

systems, the Arduino Uno provides a versatile platform for turning your ideas into reality. 

 

B. MFRC522 RFID Reader Module: 

 

The MFRC522 RFID module is a small electronic component that allows devices to communicate wirelessly 

with special cards or tags. These cards/tags contain information that can be read or written without any physical contact. 

The module uses radio waves to talk to the cards/tags and exchange data. It's commonly used in access control systems, 

electronic locks, and various applications where you need to identify or authenticate things without having to touch them. 

 
                                                                             Figure 3: RFID Reader Module 

 

Pin Description 

3.3V: This is the power supply pin, usually connected to a 3.3V voltage source. 

RST (Reset): This pin is used to reset the MFRC522 module. Connecting it to the microcontroller's reset pin allows you 

to reset the module when needed. 

GND (Ground): Connect this pin to the ground (0V) of your power source. 

IRQ (Interrupt Request): This pin is used to signal the microcontroller when certain events occur within the MFRC522, 

like card detection or data availability. It's often used for optimized communication. 

MISO (Master In Slave Out): This is the data output pin of the MFRC522, used for sending data from the module to the 

microcontroller. 

MOSI (Master Out Slave In): This pin is used for sending data from the microcontroller to the MFRC522. 

SCK (Serial Clock): Connect this pin to the clock signal generated by the microcontroller for synchronous 

communication. 

SDA (Serial Data): This pin is used for serial communication between the MFRC522 and the microcontroller. It's 

sometimes labeled as "SS" for Serial Select. 

Specifications                   

Operating Voltage                                      3.3v 

Operating Current                                      30mA 

Operating Frequency                                 13.56 MHz 

Operating Temperature                             -20°C to +85°C 

Communication Protocol                           SPI Communication 

Dimensions                                                40 x 40 mm 

Measuring Range                                       60 mm 

Working 

The MFRC522 RFID module works by utilizing electromagnetic fields to communicate wirelessly with RFID 

cards, key fobs, or other compatible devices. Here's a simplified overview of how it operates: 

• Initialization: The module is connected to a microcontroller (such as Arduino) through the SPI interface. 

The microcontroller sends initialization commands to set up the communication parameters. 

• Antenna Activation: The module's built-in antenna emits an electromagnetic field. When an RFID card or 

tag enters this field, it absorbs some of the energy and uses it to power its own circuitry. 
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• Modulation: The RFID card or tag modulates (changes) the energy it absorbs from the module's field and 

reflects it back. This modulated energy carries encoded information stored in the card or tag's memory. 

• Demodulation: The MFRC522 module receives the modulated energy, demodulates it, and decodes the 

information carried by the card or tag. 

• Communication: The module then communicates with the microcontroller, sharing the decoded information 

from the card or tag. This could include data like identification numbers, security keys, or other user-defined 

information. 

• Processing: The microcontroller processes the received data. Depending on the application, it might involve 

authentication, access control, data storage, or any other programmed functionality. 

• Response: The microcontroller generates a response based on the processed data. For example, if the system 

uses the MFRC522 for access control, the microcontroller might decide whether to unlock a door or grant 

access. 

• Loop: This process continues as long as the RFID card or tag remains within the range of the module's 

electromagnetic field. 

Note: The MFRC522 module doesn't directly read the memory content of the RFID card or tag. Instead, the card or tag 

communicates with the module by modulating and reflecting energy, and the module handles the communication and 

interfacing with the microcontroller to interpret and process the information. Keep in mind that this is a simplified 

explanation, and the actual workings involve more technical details and nuances. If you're planning to work with the 

MFRC522 module, it's recommended to refer to its datasheet and documentation for a deeper understanding of its 

operation and how to interface it with your microcontroller. 

C.RFID CARD/TAG 

RFID (Radio-Frequency Identification) cards and tags are small electronic devices that store and transmit information 

wirelessly using radio waves. They are widely used in various applications for identification, tracking, access control, 

inventory management, and more. 

 

 

 

 

 

 

 

 

 

                                                        

 

                                                                             Figure 4: RFID Tag/Card 

 

RFID Card: An RFID card is a flat, usually wallet-sized plastic card that contains an embedded RFID chip and an 

antenna .The chip holds data, such as a unique identifier, security credentials, or other information. RFID cards are often 

used for applications like access control, public transportation payment, and identification badges. 

RFID Tag: An RFID tag is a small electronic device that comes in various shapes and sizes. There are two main types of 

RFID tags: active and passive.  

Active Tags: These tags have a power source (usually a battery) and can transmit signals over longer distances. They are 

often used for tracking items over longer ranges and in environments where there's more interference. 

Passive Tags: These tags do not have an internal power source. They draw power from the radio waves emitted by the 

RFID reader (like the MFRC522 module), and they communicate by reflecting these waves. They have a shorter 

communication range compared to active tags but are simpler and less expensive. RFID tags can be further categorized 

based on their frequency range (low frequency, high frequency, ultra-high frequency) and their intended use cases. 

 

Specifications 

Memory Capacity                               MIFARE Classic 1K & MIFARE Classic 4K 

Data Transfer rate                               106kbps 

Dimensions                                         85.6 x 53.9 x 0.7 inches 

Operating Range                                 6cm 

 

Working 
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Tag Initialization: An RFID tag is manufactured with a microchip (integrated circuit) that contains storage for data and 

an antenna for communication. The tag can be pre-programmed with unique information, like an identification number. 

Powering the Tag:  Passive RFID tags do not have a power source of their own. They rely on the energy emitted by the 

RFID reader. When the reader's electromagnetic field reaches the tag's antenna, it induces a small electric current, 

powering the tag temporarily. 

Modulating the Field: Once powered, the tag uses the energy it receives to modulate (alter) the reader's electromagnetic 

field. The modulation process changes the field in a way that encodes the data stored on the tag's microchip. 

Reflecting the Modulation: The modulated field emitted by the tag is reflected back toward the RFID reader. 

Reader Detection: The RFID reader detects the reflected and modulated field changes caused by the tag. This indicates 

that a tag is present within the reader's range. 

Data Decoding: The RFID reader processes the modulated field changes and decodes the data encoded by the tag. This 

data could include unique identification numbers, security credentials, or any other information stored on the tag's 

microchip. 

 

D. 16x2 Liquid Crystal Display LCD 

 

A 16x2 LCD (Liquid Crystal Display) is a common type of alphanumeric display module that can display two lines of 

text, with each line containing up to 16 characters. These displays are widely used in various electronics projects, devices, 

and applications for displaying information to users. Here are some details about a typical 16x2 LCD module: 

Display Size: The LCD screen has 2 lines, and each line can display up to 16 characters (including letters, numbers, 

symbols, and spaces). 

Character Size: The standard character size is typically 5x8 pixels, allowing the display of a variety of characters and 

symbols. 

Backlight: Many 16x2 LCD modules come with a backlight that can be controlled to improve visibility in different 

lighting conditions. The backlight can be white, blue, green, or other colors. 

Communication Interface: 16x2 LCD modules usually use the Hitachi HD44780 or a compatible controller, which is 

commonly interfaced with microcontrollers using a parallel interface. 

Contrast Control: Many modules allow you to adjust the contrast of the characters on the screen using a built-in 

potentiometer. 

Controller Commands: The HD44780 controller supports a set of commands that can be sent from a microcontroller to 

control the display, cursor position, clearing the display, and more. 

                             

 
Figure 5: 16x2 Liquid Crystal Display LCD 

 

 

Pin Description: 

VSS (Ground): Connect to the ground of your power supply. 

VDD (Power): Connect to the positive supply voltage (usually +5V). 

V0 (Contrast): This pin is used to control the contrast of the display. Connect to a variable resistor or a fixed resistor 

divider to adjust the contrast. 

RS (Register Select): This pin selects between data mode (RS = 1) and command mode (RS = 0). In data mode, the 

module receives character data. In command mode, it receives commands to set display settings. 

RW (Read/Write): This pin selects the read (RW = 1) or write (RW = 0) mode. Since most applications only need to 

write data to the LCD, this pin is often connected to ground (write mode). 

E (Enable): The enable pin triggers data/command processing when transitioning from high to low. 

D0-D7 (Data Lines): These are the data pins for sending both commands and character data. In 4-bit mode, typically used 

for minimizing required pins, only the higher 4 data lines (D4-D7) are connected. 

Backlight Anode (+): Connect the anode of the backlight to a positive voltage supply (usually +5V) if backlighting is 

desired. 

Backlight Cathode (-): Connect the cathode of the backlight to ground. 
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Interfacing 16x2 LCD in 4-bit mode: 

VSS: GND 

VDD: +5V 

V0: Connected to a variable resistor for contrast control 

RS: Connected to a microcontroller's pin for selecting data or command mode 

RW: Connected to GND for write mode 

E: Connected to a microcontroller's pin for enabling data/command processing 

D4-D7: Connected to microcontroller's pins for data communication 

Backlight Anode (+): Connected to +5V 

Backlight Cathode (-): Connected to GND 

Specifications 

Display Size                              16 characters x 2 lines. 

Character Size                           5x8 pixels (5 pixels wide, 8 pixels high). 

Controller                                  HD44780 

Operating Voltage                     5V 

Interface:                                   4-bit or 8-bit / I2C/SPI 

Viewing Area                            2.95mm x 5.55mm 

Contrast Control                        potentiometer or resistor to V0 

Temperature Range                   0°C to 50°C 

Dimensions                               80mm x 36mm x 12mm (W x H x D) 

Working 

The working principle of a 16x2 LCD (Liquid Crystal Display) involves manipulating liquid crystals to create 

characters and graphics on the screen. Here's a step-by-step overview of how a typical 16x2 LCD works: 

• Initialization: When the LCD module is powered on, the microcontroller initializes it by sending specific 

commands. These commands configure the display mode, cursor settings, and other parameters. The 

initialization process is essential for proper communication between the microcontroller and the LCD. 

• Character Generation: The LCD has a built-in character generator ROM that contains patterns for standard 

ASCII characters and some custom symbols. When the microcontroller sends character data to the LCD, the 

LCD uses this ROM to generate the appropriate character pattern. Each character is formed by a matrix of pixels 

(dots) that can be turned on or off. 

• Display Data RAM (DDRAM): The LCD has an internal memory called the Display Data RAM (DDRAM). 

This RAM is organized in a grid that corresponds to the rows and columns of the LCD. When you send character 

data to the LCD, it's stored in the DDRAM, and the cursor is automatically advanced to the next position. 

• Cursor Control: The microcontroller can control the cursor's position on the screen. By sending cursor-related 

commands, the microcontroller can move the cursor to a specific location, which determines where the next 

character will be displayed. 

• Instruction and Data Modes: The microcontroller communicates with the LCD using the RS (Register Select) 

pin. When RS is low, the LCD interprets the data on the data pins as commands. When RS is high, the data is 

treated as character data. This allows the microcontroller to send commands for configuration or character data 

for display. 

• Enable (E) Signal: The E (Enable) pin is used to trigger the LCD to read the data on its data pins. When the E 

signal transitions from high to low, the LCD reads the data present on the data pins and processes it as either a 

command or character data, depending on the RS pin's state. 

• Backlight Control: Many LCD modules come with an integrated LED backlight. The backlight can be controlled 

using a separate connection. Connecting the backlight anode to a positive voltage supply and the cathode to 

ground activates the backlight. 

• Contrast Control: The V0 pin, also known as the contrast pin, is used to control the contrast of the characters 

displayed on the LCD. By adjusting the voltage at this pin, you can control the darkness or lightness of the 

characters. 

Overall, the microcontroller sends commands and character data to the LCD module through a parallel or serial interface, 

and the LCD processes these signals to generate characters and graphics on the screen. It's important to refer to the 

datasheet of the specific LCD module you're using to understand the details of its operation and communication protocols. 

 

D.L298n Motor Driver: 

The L298 is a popular dual H-bridge motor driver integrated circuit (IC) that is commonly used to control DC 

motors and stepper motors. It's often used in robotics, automation projects, and various applications where motor control 

is required. 
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                                                                     Figure 6:  L298n Motor Driver 

 

 

Pin Description 

Enable 1, 2 (EN1, EN2): These pins are used to enable or disable the motor outputs on channel 1 and 2, respectively. 

When a logic HIGH signal is applied to these pins, the outputs are enabled, allowing the motors to operate. When a logic 

LOW signal is applied, the outputs are disabled, and the motors stop. 

Input 1, 2 (IN1, IN2): These pins control the direction of motor rotation for channel 1. By applying different logic levels 

(HIGH or LOW) to these pins, you can make the motor rotate in either direction. 

Input 3, 4 (IN3, IN4): These pins control the direction of motor rotation for channel 2. Similar to inputs 1 and 2, they 

determine the direction of the motor connected to channel 2. 

Output 1, 2 (OUT1, OUT2): These pins are the outputs for channel 1. Depending on the input signals (IN1 and IN2), the 

voltage on these pins will change, driving the connected motor in the desired direction. 

Output 3, 4 (OUT3, OUT4): These pins are the outputs for channel 2. Similar to outputs 1 and 2, they control the motor 

connected to channel 2. 

Vs (Supply Voltage): This is the motor supply voltage pin. It's the positive supply voltage for the motors. The voltage 

should be within the specified operating range of the L298 IC. 

GND (Ground): This is the ground pin for the motor supply voltage. 

VSS (Logic Supply Voltage): This is the logic supply voltage pin. It provides the power supply for the internal logic 

circuitry of the L298. This voltage is typically around 5V. 

Specifications 

Operating Voltage                                       5 – 45V 

Operating Current                                        0 – 36 mA 

Peak Current                                                2A 

Maximum Current Consume                       20W 

Driver or IC               L298n H Bridge 

Dimensions                                                  3.4 x 4.3 x 2.7 cm 

Operating Temperature                           -23°c to – 130°c 

Thermal Resistance                                      Heat Sink 

Working: 

The L298N is a popular motor driver IC commonly used to control DC motors or stepper motors in various applications. 

It's designed to allow bidirectional control of two motors using an H-bridge configuration. Here's how the L298N motor 

driver works: 

• H-Bridge Configuration: The L298N contains two H-bridge circuits, one for each motor. An H-bridge is a circuit 

that allows you to control the direction of the motor's rotation (forward or reverse) and control its speed by 

adjusting the voltage applied to it. 

• Input Control Signals: To control the motors, you need to provide control signals to the L298N. These signals 

determine the direction and speed of each motor. The inputs include. IN1 and IN2 for Motor A: These inputs 

control the direction of rotation for Motor A. IN3 and IN4 for Motor B: These inputs control the direction of 

rotation for Motor B. 

• Enable Pins: The L298N also has enable pins (ENA and ENB) for each motor channel. These pins control 

whether the motors are active or not. When these pins are enabled (high), the motors can operate according to 

the control signals. When they are disabled (low), the motors stop. 

• PWM for Speed Control: To control the speed of the motors, you use Pulse Width Modulation (PWM) signals 

on the control pins (IN1, IN2, IN3, IN4). By varying the duty cycle of the PWM signal, you can adjust the 

effective voltage applied to the motor, which in turn adjusts its speed. 
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• Motor Direction Control: By providing different logic combinations to the input pins (IN1/IN2 and IN3/IN4), 

you can control the direction of rotation for each motor IN1/IN2: Logic HIGH on IN1 and LOW on IN2 will 

make Motor A rotate in one direction. The reverse combination will make it rotate in the opposite direction. 

IN3/IN4: Similar to Motor A, these inputs control the direction of rotation for Motor B. 

• Current Sensing: The L298N also has pins (OUT1, OUT2, OUT3, OUT4) connected to the emitter of the internal 

Darlington transistors. These can be used for current sensing, allowing you to monitor the current flowing 

through each motor channel. 

• Diodes for Back EMF Protection: The L298N typically includes built-in diodes across the motor outputs. These 

diodes help suppress voltage spikes (back EMF) that occur when the motors are turned off, protecting the IC 

from potential damage. 

L298N simplifies motor control by providing an integrated solution for bidirectional control of DC motors. It's important 

to consult the datasheet of the specific L298N variant you have to understand the pin configuration, voltage specifications, 

and usage details specific to that variant. 

 

E.Gear Motors: 

DC gear motors are electrical devices that convert electrical power from a 12-volt direct current (DC) source 

into mechanical motion. These motors are commonly used in a wide range of applications where low voltage operation 

and precise control of speed and torque are required. The addition of a gear mechanism allows these motors to deliver 

higher torque outputs at lower speeds. 

 

 

 

 

 

                                                                                 Figure 7: Gear Motors 

 

Pin Description 

Positive (+) Power Supply: This pin is where you connect the positive terminal of your 12V DC power source. It provides 

the voltage necessary for the motor to operate. 

Negative (-) Power Supply or Ground: This pin is where you connect the negative terminal of your 12V DC power source. 

It completes the electrical circuit and provides a reference point for the motor's operation. 

Specifications 

Operating Voltage                                            12V 

No Load Current                                              60mA 

Load Current                                                    300mA (Depends upon RPM) 

Dimensions                                                      75 x 32 mm (L x D) 

Gear Type                                                         Plastic 

Gear Dimensions                                              Gear Box Diameter 37mm 

Shaft Dimensions                                              22 x 6 mm (L x D) 

Working 

DC gear motor converts electrical energy from a 12-volt direct current power source into mechanical motion. 

Here's an overview of how it operates: 

• Electromagnetic Principle: The heart of the motor is an electromagnetic coil (usually made of copper wire) 

called the armature, surrounded by a permanent magnet or magnets. When a current flows through the coil, 

it generates a magnetic field. 

• Commutator and Brushes: DC motors typically use a commutator and brushes mechanism to reverse the 

direction of the current in the armature coil as it rotates. The commutator is a split ring connected to the 

armature, and the brushes are spring-loaded conductive components that maintain contact with the 

commutator. 

• Armature Rotation: When a voltage of 12V DC is applied to the motor terminals, current flows through the 

armature coil, creating a magnetic field that interacts with the field from the permanent magnets. This 

interaction generates a torque that causes the armature to rotate. 
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• Gear Mechanism: In a gear motor, the armature is connected to a set of gears. These gears are designed to 

reduce the rotational speed of the armature while increasing the torque output. The gear ratio determines 

how many times the armature rotates for each rotation of the output shaft. 

• Output Shaft: The output shaft is connected to the final gear in the gear train. As the armature rotates, the 

gears transmit the motion from the armature to the output shaft. The reduced speed and increased torque 

provided by the gears are advantageous for applications requiring precise control and more power. 

• Torque and Speed: The gear ratio determines the trade-off between torque and speed. Higher gear ratios 

result in higher torque and lower speed, while lower gear ratios yield higher speed and lower torque. This 

allows you to choose a motor that matches your application's requirements. 

• Control: To control the speed and direction of the motor, you can adjust the voltage applied to the motor 

terminals using a variable voltage supply or a motor controller. Lowering the voltage reduces the speed, 

while reversing the polarity of the voltage changes the direction of rotation. 

• Load and Torque: When the motor is driving a load, the mechanical resistance from the load opposes the 

motor's rotation. The motor generates enough torque to overcome this resistance and maintain motion. 

• Applications: 12V DC gear motors are used in various applications where controlled motion is needed, such 

as robotics, automotive systems, industrial machinery, consumer electronics, and more. 

Bluetooth Module: 

The HC-05 is a popular Bluetooth module commonly used for wireless communication between devices. It's 

commonly used in electronics projects to establish a wireless link between microcontrollers, such as Arduino boards, and 

other devices like smartphones or computers. Here are some key features and information about the HC-05 Bluetooth 

module.       

 
                                                                       Figure 8: Bluetooth Module 

 

Pin Description 

VCC (Supply Voltage): This pin is used to provide power to the module. The voltage range is usually around 3.6V to 

6V. Make sure to connect this pin to a suitable power source within the specified voltage range. 

GND (Ground): Connect this pin to the ground of your power supply to complete the circuit. 

TXD (Transmit Data): This pin is used for sending data from the module. Connect this pin to the RX (Receive) pin of 

the device you're communicating with (e.g., microcontroller or computer). 

RXD (Receive Data): This pin is used for receiving data from the connected device. Connect this pin to the TX (Transmit) 

pin of the device you're communicating with. 

STATE or KEY Pin: Some HC-05 modules have a STATE or KEY pin that can be used for different purposes. It might 

be used to determine the module's operating state, enter into AT command mode, or perform other functions. Check the 

datasheet to understand its exact role in your module version. 

EN or ENABLE Pin: This pin is used to enable or disable the module. Connecting this pin to a logic high (usually 3.3V 

or 5V, depending on the module) enables the module, and connecting it to a logic low (usually 0V or GND) disables the 

module. 

Specification 

Bluetooth Version                           Bluetooth 2.0 + EDR (Enhanced Data Rate) 

Operating Frequency                       2.4 GHz ISM band 

Communication Range                    10 m 

Supply Voltage                                3.6V to 6V DC 

Serial Communication                     UART 

Data Rate                                         3 Mbps (when using EDR) 

Output Power                                  class 2 (up to 4 dBm) 
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Input Impedance                              50 Ohms 

Antenna                                            onboard chip antenna 

Dimensions                                       27mm x 13mm x 2mm 

Operating Temperature                    -20°C to +75°C 

Default Baud Rate                            9600 bps 

Default Pairing PIN                          Usually "1234" or "0000" 

Working 

The HC-05 Bluetooth module is used to establish wireless communication between devices using Bluetooth technology. 

It allows you to exchange data, commands, or information wirelessly over short distances. Here's a general overview of 

how the HC-05 module works: 

• Connection Setup: The HC-05 module can operate in Master or Slave mode. In Master mode, the module can 

initiate connections with other devices in Slave mode. In Slave mode, the module waits for incoming connection 

requests from devices in Master mode. 

• Serial Communication: The module communicates using a UART (Universal Asynchronous Receiver-

Transmitter) serial interface. This means you can send and receive data using simple serial communication 

commands. You need to connect the TXD pin of the HC-05 module to the RX pin of the device you want to 

communicate with, and vice versa. 

• AT Commands: The HC-05 module can be configured and controlled using AT commands. To enter AT 

command mode, you usually need to pull the KEY or EN pin to a specific state (e.g., high or low) and then 

restart the module. Once in AT command mode, you can send AT commands over the serial interface to 

configure various settings, such as device name, PIN code, baud rate, and more. 

• Data Transmission: Once the devices are connected, you can start sending and receiving data. The data you send 

from one device's TX pin will be received by the other device's RX pin and vice versa. 

• LED Indicators: The module often includes LED indicators to show its status. Common indicators include power 

status, connection status, and data transmission activity. Here's a simple example of how you might use the HC-

05 module with an Arduino: Connect the HC-05 module's RXD pin to the Arduino's TX pin and the TXD pin 

to the Arduino's RX pin. Ensure that the voltage levels are compatible (e.g., use voltage dividers or level shifters 

if needed). 

• Power the HC-05 module with the appropriate voltage (3.6V to 6V) and connect its ground (GND) pin to the 

Arduino's ground. Use the Arduino's serial communication library to send and receive data over the serial 

interface. 

• If you want to configure the HC-05 module's settings, enter AT command mode by pulling the KEY or EN pin 

to the required state, then send AT commands from the Arduino to set the desired parameters. 

                                                                                            V. RESULT AND DISCUSSION 

Result analysis for this project involves evaluating the performance, user satisfaction, and the achievement of project 

objectives. The result analysis should be comprehensive, considering both quantitative and qualitative data to 

provide insights into the success and areas for improvement of the Smart Touch Switchboard with Voice 

Recognition for Home Automation using IoT project. Regular monitoring and feedback collection contribute to 

ongoing system refinement and optimization. Some key points are: 

• Conduct thorough functionality testing to verify that each component and feature of the system works 

seamlessly. 

• Compare energy usage patterns before and after implementing the system, considering user preferences and 

environmental conditions. 

• Conduct penetration testing and security audits to identify and address potential vulnerabilities. 

• Collect user feedback through surveys, interviews, or user testing sessions to identify areas of improvement 

and gauge overall satisfaction. 

• Assess the responsiveness, speed, and reliability of the mobile app in real-world usage scenarios. 

• Evaluate user engagement with customization options and gather feedback on the flexibility and adaptability 

of the system. 
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Figure 9: demonstrates the process of RFID card 

 

         

 
    

                                     Figure 9.1: demonstrates the process of using RFID Tag and control speed of the e vehicle. 

 

 

                                                                                    VI.CONCLUSION   

  

In conclusion, the "Auto Speed Control System" presents a cutting-edge solution to the challenges of contemporary 

transportation by seamlessly integrating RFID technology, Arduino microcontroller capabilities, and Bluetooth 

communication. This sophisticated system not only enables precise identification of geographic zones through RFID 

cards but also empowers real-time decision-making using the processing prowess of Arduino. The incorporation of 

Bluetooth adds a layer of adaptability, allowing dynamic adjustments to vehicle speed based on contextual 

requirements. By orchestrating these technologies, the project envisions a future where vehicles autonomously and 

intelligently adapt their speeds, contributing to enhanced safety, efficiency, and responsiveness in diverse 

transportation scenarios. The Auto Speed Control System stands as a testament to the potential of advanced 

technologies in shaping the future of intelligent transportation systems. 
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