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Abstract 

 

The many Automobiles are being developed by more of electrical parts for efficient operation. Generally a vehicle was built with 

an analog driver-vehicle interface for indicating various statuses like speed, fuel level, Engine temperature etc. This project presents 

the development and implementation of a digital driving system for a semi-autonomous vehicle to improve the driver-vehicle 

interface. It uses a microcontroller based system that uses ADC to bring all control data from analog to digital format and visualize 

through LCD. The communication module used in this project is embedded networking by CAN, which has efficient data transfer. 

It reduces point to point wiring harness in vehicle automation. CAN is suggested as means for data communication within the 

vehicle environment. The benefits of CAN bus based network over traditional point to point schemes will offer increased flexibility 

and expandability for future technology insertions. The communication module used here is an embedded network bus CAN, 

which has efficient data transfer. In this project CAN protocol used for communication between various vehicle sensor and ECU 

which will shows various  parameters like engine temperature, Obstacle detection (PAS), warning to rear vehicle using break light 

for distance indication, fuel level in tank and night vision which are compatible with a real time system. Additionally this unit 

equipped with GSM which communicates to the owner during emergency situations. 

 

Keywords: Microcontroller [ECU (Engine Control Unit)], CAN (Controller Area Network), Embedded C, Ultrasonic 

Sensor, Temp. Sensor, LDR, GSM (Global System for Mobile communication) 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Controller Area Network (CAN) was initially created by German automotive system supplier Robert Bosch in the mid-1980s for 

automotive applications as a method for enabling robust serial communication. The goal was to make automobiles more reliable, 

safe and fuel-efficient while decreasing wiring harness weight and complexity.  [1]A controller area network (CAN) is ideally 

suited to the many high-level industrial protocols embracing CAN and ISO 11898 as their physical layer. Its cost, performance, 

and upgradeability provide for tremendous flexibility in system design.  

 This project here aims in designing a prototype system which helps in monitoring the real time parameters of vehicle using CAN 

protocol. This system helps in achieving effective communication between transmitter and receiver modules(Dash board) using 

multiple sensors to monitor parameters like engine temperature, fuel tank level indicator, Obstacle detection(PAS system), night 

vision. The modules interfaced with the sensors for this system are, Temperature sensor capable of detecting engine heat, Fuel 

level indicator using level detecting sensor, Ultrasonic sensor for obstacle detection, LDR sensor for light control and Ultrasonic 

sensor used for provide warning to rear vehicle using break light for safe distance indication. A CAN transceiver is used to establish 

communication between two microcontrollers measuring & displaying continuously the above real time parameters on a LCD 

(dash board). This work introduces an embedded system with a combination of CAN bus having high impact on Digital control of 

the vehicle.  

 Due to the rapid development of embedded technology, high performance embedded processor is used into the automobiles 

having low cost, high reliability and other features to meet the needs of the modern automobile industry. The proposed high speed 

CAN bus system solves the problem of automotive system applications. Our project Implemented here, Engine temperature, Fuel 

level detection, Obstacle detection, warning to rear vehicle using break light for safe distance indication and LDR based light 

control. The result get display on unique Dashboard Reporting Tools, Dashboard Report provides a quick and easy to understand 

summary of behavior of each session. Additionally this unit equipped with GSM which communicates to the owner during 

emergency situations. 
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II. LITERATURATURE SURVEY 

 Problem Formulation 

In 2015, an estimated 175,000 persons died [2] (148,707 as per official reports of National Crime Records Bureau-2016) and 

5,250,000 were hospitalized due to road crashes in India. This number has been increasing from year to year and loss of so many 

precious lives, predominantly young males, should be of serious concern to everyone. While every death and disabled person is an 

unbearable loss and burden to their families, the collective loss to Indian society is huge and phenomenal in economic terms,  

roughly amounting to 3 % of total GDP.  

 Motor vehicle theft remained the least-solved crime in 2018 though the number of cases reported increased by 12.9% as 

compared to 2017, [3] show data provided by the Delhi police. In 2018, the total number of motor vehicle theft cases reported 

stood at 44,158, as compared to 39,084 in 2017 – which accounted for about 19% of the total crimes reported. However, only 

19.6% cases were solved, the police data also stated. 

 Cost is always been a matter of concern and efforts are to be made in designing to decrease the cost. Electronics plays decisive 

role here to increase comfort level and decrease the cost of vehicle. Our proposed model will implement the comfort in drive 

feature and provide solution over the problems identified in the area. 

 Related Work 

S. Vijayalakshmi (Asst., Professor, Dept. of Electronics & Instrumentation Engineering, Arunai engineering college, 

Tiruvannamalai, Tamilnadu, India)  research paper on  “Vehicle control system implementation Using CAN protocol”  which says 

that [4] Generally a vehicle was built with an analog driver-vehicle interface for indicating various vehicle status like speed, fuel 

level, Engine temperature etc., This paper presents the development and implementation of a digital driving system for a semi-

autonomous vehicle to improve the driver-vehicle interface. It uses an ARM based data acquisition system that uses ADC to bring 

all control data from analog to digital format and visualize through LCD. The communication module used in this project is 

embedded networking by CAN which has efficient data transfer. 

 Nakade M. J. (M.Tech Scholar) and A. A. Somani,(Asst. Professor)research paper on “Design and Implementation of CAN 

based Automobile Control System” which says that [5] Body control and comfort electronics subsystem of automobile system 

includes climate control, cruise control, locks, window lifts, seat control and Human Machine Interfaces (HMI) etc.Vehicle security 

can be increased by using Anti-Theft Devices. Anti-theft device used here is GSM interfaced and alarm equipped electronic locks 

key that not only cut fuel supply but also alarm owner about probable vehicle theft by sending massages so by use of physical as 

well as electronic key security level increases. 

 Ashwini S. Shinde and Prof. vidhyadhar B. Dharmadhikari published research paper on “Controller Area Network for Vehicle 

Automation” which says that [6] Based on requirements of modern vehicle, in-vehicle Controller Area Network (CAN) architecture 

has been implemented. In order to reduce point to point wiring harness in vehicle automation.  This paper describes the ARM7 

based design and implementation of CAN Bus prototype for vehicle automation. It focus on hardware and software design of 

intelligent node. Hardware interface circuit mainly consists of MCP2515 stand alone CAN-Controller with SPI interface, LPC2148 

microcontroller based on 32-bit ARM7 TDMI-S CPU and MCP2551 high speed CAN Transceiver. MCP2551 CAN Transceiver 

implements ISO-11898 standard physical layer requirements. The software design for CAN bus network are mainly the design of 

CAN bus data communication between nodes, and data processing for analog signals. The design of software communication 

module includes system initialization and CAN controller initialization unit, message sending unit, message receiving unit and the 

interrupt service unit. 

III. PROPOSED WORK AND OBJECTIVES 

Controller Area Network (CAN) was initially created by German automotive system supplier Robert Bosch in the mid-1980s for 

automotive applications as a method for enabling robust serial communication. The goal was to make automobiles more reliable, 

safe and fuel-efficient while decreasing wiring harness weight and complexity. Since its inception, the CAN protocol has gained 

widespread popularity in industrial automation and automotive/truck applications. CAN protocol is a message-based protocol, not 

an address based protocol. This means that messages are not transmitted from one node to another node based on addresses. 

Embedded in the CAN message itself is the priority and the contents of the data being transmitted. All nodes in the system receive 

every message transmitted on the bus (and will acknowledge if the message was properly received). It is up to each node in the 

system to decide whether the message received should be immediately discarded or kept to be processed. A single message can be 

destined for one particular node to receive, or many nodes based on the way the network and system are designed. 
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Fig. 1: Block diagram of vehicle monitoring and security system using CAN Protocol. 

 The figure 1 shows the block diagram of vehicle monitoring and security system using CAN Protocol.  It consists of one master 

node [Dash board ECU] and slave nodes. The ATmega2560 microcontroller is use as the master controller (Engine Control 

Module), which check and controls the vehicle status with the help of various ECU and sensors. Also ATmega328P controller ICs 

are used as slave nodes to receive the inputs from sensor and take action over the input data and transmit to dash board ECU. The 

communication between this ECU is done by using CAN controller. Slave controller receives the signals from sensor present in 

vehicles like temperature sensor, fuel level sensor, IR obstacles sensor, ultrasonic sensor and send data to master controller with 

high speed rate. Master controller (ECU) controls the status of vehicle and providing digital information's via LCD display and 

alarms. Here Operator interface is digital type. By this operator can easily see the signals and able to control the vehicle. IR obstacle 

sensor helps in identifying the obstacles presence around the vehicle. Ultrasonic sensor check the distance between our vehicle and 

rear vehicle to maintain the 2sec. rule and avoid collision. Vibration sensor detects external force (Hit by other vehicle or external 

person interference etc,) and sends the signal to GSM. GSM will send the message to the owner of the vehicle. 

IV. HARDWARE STRUCTURE 

The hardware structure mainly integrates the CAN bus controller, AT mega as the main control module, LCD display to provide 

Digital interface, GSM for mobile communication and other accessories. 

 CAN bus:  

The CAN protocol standardizes the physical and data link layers, which are the two lowest layers of the open systems interconnect 

(OSI) communication model. [7] The development of CAN was mainly motivated by the need for new functionality, but it also 

reduced the need for wiring. The use of CAN in the automotive industry has caused mass production of CAN controllers. Today, 

CAN controllers are integrated on many microcontrollers and available at a low cost. CAN Frame - an entire CAN transmission: 

arbitration ID, data bytes, acknowledge bit, and so on. Frames also are referred to as messages. 

 
Fig. 2: Standard CAN Frame format. 

 CAN controller MCP2515 : 

The MCP2515 is a second generation stand-alone CAN controller. It is pin and function compatible with the MCP2510 and also 

includes upgraded features like faster throughput, data byte filtering, and support for time-triggered protocols. 
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 Arduino Mega 2560: 

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560.[17] It has 54 digital input/output pins (of which 

15 can be used as PWM outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP header, and a reset button. It contains everything needed to support the microcontroller; simply 

connect it to a computer with a USB cable or power it with a AC-to-DC adapter or battery to get started.  

 RF Transmitter and Receiver Module:  

The RF module, as the name suggests, operates at Radio Frequency. [11] The corresponding frequency range varies between 30 

kHz & 300 GHz. The transmitter/receiver (Tx/Rx) pair operates at a frequency of 434 MHz. An RF transmitter receives serial data 

and transmits it wirelessly through RF through its antenna connected at pin4. The transmission occurs at the rate of 1Kbps - 10Kbps. 

The RF module is often used along with a pair of encoder/decoder. The encoder is used for encoding parallel data for transmission 

feed while reception is decoded by a decoder. (HT12E-HT12D) 

 LDR:  

LDR sensor module is a low-cost digital sensor as well as analog sensor module,[12] which is capable to measure and detect light 

intensity. This sensor also is known as the Photoresistor sensor. 

 Temperature Sensor (LM-35):  

The LM35 series are precision integrated-circuit temperature devices with an output voltage linearly proportional to the Centigrade 

temperature. [13] The LM35 device does not require any external calibration or trimming to provide typical accuracies of ±¼°C 

at room temperature and ±¾°C over a full −55°C to 150°C temperature range. Lower cost is assured by trimming and calibration 

at the wafer level. The low-output impedance, linear output and precise inherent calibration of the LM35 device makes interfacing 

to readout or control circuitry especially easy.  

 Ultrasonic Sensor:  

The ultrasonic sensor is used for obstacle detection; Ultrasonic sensor transmits the ultrasonic waves from its sensor head and 

again receives the ultrasonic waves reflected from an object. There are many applications use ultrasonic sensors like instruction 

alarm systems, distance measurement, object detection etc. 

 Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact measurement function, the ranging accuracy can reach 

to 3mm. [16] The modules includes ultrasonic transmitters, receiver and control circuit. 

 Vibration sensor:  

The vibration sensor is also called a piezoelectric sensor. These sensors are flexible devices which are used for measuring various 

processes. This sensor uses the piezoelectric effects while measuring the changes within acceleration, pressure, temperature, force 

otherwise strain by changing to an electrical charge. [14] The sensitivity of these sensors normally ranges from10 mV/g to 100 

mV/g, and there are lower and higher sensitivities are also accessible. The sensitivity of the sensor can be selected based on the 

application. 

 LCD:  

LCD modules are very commonly used in most embedded projects, the reason being its cheap price, availability and programmer 

friendly. [15] Most of us would have come across these displays in our day to day life, either at PCO’s or calculators. The 

appearance and the pinouts have already been visualized above now let us get a bit technical. There LCD (Liquid Crystal Display) 

Module is required in system in which one is 16*4 matrix attached at master side (as dash board) and display received data. Also 

communication over CAN Bus also can be verified using LCD displaying CAN massages transmitted or received via CAN Bus. 

V. CONCLUSION: 

This project introduces an embedded system with a combination of CAN bus systems. Digital control of the vehicle is an important 

criterion of modern technology. The proposed high-speed CAN bus system solves the problem of automotive system applications. 

Due to the CAN protocol, the complex wired structure get simplified. So, with the help of CAN communication the data gets 

transmitted between slave and master controller. System can provide the output based on the data. This project cover the 

functionality of  Engine temperature, Fuel level detection, Obstacle detection, warning to rear vehicle using break light for distance 

indication and LDR based light intensity. The result get display on unique Dashboard Reporting Tools, Dashboard Report provides 

a quick and easy to understand summary of behavior of each session. Additionally this unit equipped with GSM which 

communicates to the owner during emergency situations.  

http://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2549-8-bit-AVR-Microcontroller-ATmega640-1280-1281-2560-2561_datasheet.pdf
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