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Abstract- The main objective of the project is to design the Automobile applications like car airbag system, temperature 
control system and fuel management system using CAN protocol and also to demonstrate the control of various applications. 
Modern automotive applications become more and more complex: they are implemented over distributed architectures that 
include several electronic control units (ECUs) communicating via local communication network which is event triggered 
(e.g. CAN, controller area network) or time triggered (e.g. TTCAN, time triggered CAN). These ECUs exchange data or 
messages in two possible modes: push or pull. A key design issue of such embedded systems is to satisfy a number of QoS 
constraints such as real-time, dimension, fault tolerance, etc. In this project, we present a formal evaluation of the 
communication protocols used in automotive applications (push/pull with CAN/TTCAN). The evaluation is done using three 
criteria: throughput (dimension constraint), error detection delay (fault tolerance constraint) and information transmission 
delay (real-time constraint). The objective of this work is to identify, for each communication protocol, different classes of 
application to help automotive system designers to choose the best protocol able to match the previous set of requirements. 
Many mechanical parts of automobiles are being replaced with microcontrollers, and these microcontrollers are controlling 
various parts of the automobile, so communications between microcontrollers must be reliable. In order to provide 
communication between these microcontrollers we are implementing Automobile applications using CAN protocol. 
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I. INTRODUCTION 
 
The Controller Area Network (CAN) is a serial 
communications protocol which efficiently supports 
distributed real time control with a high level of 
security. Its domain of applications ranges from high 
speed networks to low cost multiplex wiring. In 
automotive electronics, engine control units, sensors, 
anti-skid-systems, etc. are connected using CAN with 
bitrates up to 1 Mbps. At the same time it is cost 
effective to build into vehicle body electronics, e.g. 
lamp clusters, electric windows etc. to replace the 
wiring harness otherwise required. The intention of 
this specification is to achieve compatibility between 
any two CAN implementations. Compatibility 
however has different aspects regarding electrical 
features and the interpretation of data to be 
transferred. To achieve design transparency and 
implementation flexibility CAN has been subdivided 
into different layers. 
 
• The (CAN-) object layer 
• The (CAN-) transfer layer 
• The physical layer 
 
The object layer and the transfer layer comprise of all 
services and functions of the data link layer defined 
by the ISO/OSI model. The scope of the object layer 
includes finding, which messages are to be 
transmitted, decides which messages has to be 
received by the transfer layer are actually to be used 
and it provides an interface to the application layer 
related hardware. There is much freedom in defining 
object handling. The scope of the transfer layer 
mainly is the transfer protocol, i.e. controlling the 
framing, performing arbitration, error checking, error 

signaling and fault confinement.  Within the transfer 
layer it is decided whether the bus is free for starting 
a new transmission or whether a reception is just 
starting. Also some general features of the bit timing 
are regarded as part of the transfer layer. 
 
The nature of the transfer layer is that there is no 
freedom for modifications. The scope of the physical 
layer is the actual transfer of the bits between the 
different nodes with respect to all electrical 
properties. Within a network the physical layer has to 
be same for all nodes. 
 
A. Technical Background 
CAN (controller area network) is a serial 
communication bus protocol. This is basically 
implemented in the automobiles to control the 
mechatronic nodes. CAN allows the implementation 
of peer-to-peer and broadcast multicast 
communication functions with lean bus bandwidth 
use. 
 
This project is implemented using three PIC 
microcontrollers (PIC-18F458). These 
microcontrollers has an inbuilt CAN module and are 
connected to the CAN bus through the respective 
transceiver.  PIC microcontrollers are available in 28-
pin, 40-pin and 44-pin packages. All other features 
for devices in the PIC18FXX8 family, including the 
serial communications modules, are identical. 
 
PIC18F4X8 devices   implement   the enhanced CCP 
module, analog comparators and the Parallel Slave 
Port. It is a 40-pin IC built on RISC architecture. It 
uses 40MHz clock frequency as an operating 
frequency. It has in-built ADC with 8 inputs and each 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-3, Issue-2, Feb.-2015 

Automobile Applications Using CAN Protocol 
 

57 

analog input charges a sample and hold capacitor. 
The output of sample and hold capacitor is the input 
to the converter. The converter then generates a 
digital result of this analog level via successive 
approximation. It is programmed using Embedded C 
software. The A/D conversion of the analog input 
signal results in a corresponding 10-bit digital 
number. 
 
The A/D converter has a unique feature of being able 
to operate while the device is in SLEEP mode. To 
operate in SLEEP, the A/D clock must be derived 
from the A/D’s internal RC oscillator.PIC18F458 
devices have a Watchdog Timer, which can be shut-
off only through configuration bits. It runs on its own 
RC oscillator for added reliability.   
 
The ULN2003 is a monolithic high voltage and high 
current Darlington transistor arrays. It consists of 
seven NPN Darlington pairs that feature high-voltage 
outputs with common-cathode clamp diode for 
switching inductive loads. The collector-current 
rating of a single Darlington pair is 500mA. The 
Darlington pairs may be paralleled for higher current 
capability. Applications include relay drivers, 
hammer drivers, lamp drivers, display drivers (LED 
gas discharge), line drivers, and logic buffers. The 
ULN2003 has a 2.7kW series base resistor for each 
Darlington pair for operation directly with TTL or 5V 
CMOS devices. 
 
The main function of the project is to monitor the 
typical sensors and display the updated value on the 
display unit. Apart from this monitoring system the 
project also performs an objective function, the air 
bag release based on the glass breakage or crash 
sensors value. This type of approach is more reliable 
than that of the conventional airbag system. 
 
B. Proposed Solution 
This project is implemented using three PIC 
microcontrollers (PIC-18F458). These 
microcontrollers are connected to the CAN bus 
through the respective CAN transceiver. 
Microcontroller 1 performs most of the function in 
the project. It is connected to the display unit, buzzer, 
Solenoid via relay, GSM MODULE and CAN 
transceiver. Microcontroller 2 is connected to fuel 
level sensor, temperature sensor and CAN 
transceiver.  
 

 
Figure 1: Connections using CAN. 

Microcontroller 3 is connected to the Glass breakage 
sensor and the CAN transceiver. The microcontrollers 
are called as “nodes” in the project. The main 
function of the project is to monitor the typical 
sensors and display the updated value on the display 
unit. Apart from this monitoring system the project 
also performs an objective function, the air bag 
release based on the glass breakage sensors value. 
 
Normally the node 1, node 2 and node 3 are 
communicating to each other and the respective 
sensor’s data is displayed on the LCD. Node2 
continuously monitors the fuel level and temperature, 
and sends the updated values continuously to Node1. 
Node3 continuously monitors the signal from the 
glass breakage sensor.  
 
If there is a signal above threshold value from the 
glass breakage sensor, it sends a command to the 
node1. After receiving this command, node1 sends a 
signal to the relay which helps the solenoid to release 
the air bag. Simultaneously node1 will send warning 
messages using the GSM module. 
     
C. Organization of the Paper 
 
In the previous section the paper explained about 
implementing CAN protocol by using PIC 
microcontroller , further sections focus on how PIC 
microcontrollers can be used to overcome the 
limitations of  conventional automobile systems such 
as complex wiring harness, slow response time. 
 

 
Figure 2: Basic block diagram of proposed method. 

 
The figure shows the basic operation of the proposed 
method for implementing CAN protocol in 
automobile applications. Three PIC microcontrollers 
are used for stable and reliable working instead of 
one. As shown above the three nodes 
(microcontrollers) are connected using CAN bus via 
transceivers. 
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II. IMPLEMENTATION 
 
A. Hardware Implementation 
PIC Microcontroller 
These three microcontrollers are connected to the 
CAN bus through the respective CAN transceiver. 
Microcontroller 1 performs most of the functions i.e. 
display unit, buzzer, Solenoid via relay, GSM 
MODULE and CAN transceiver. Microcontroller 2 is 
connected to fuel level sensor, temperature sensor and 
CAN transceiver. Microcontroller 3 is connected to 
the Glass breakage sensor and the CAN transceiver. 
The microcontrollers are called as “Nodes” in the 
project. Apart from this monitoring system the project 
also performs an objective function, the air bag 
release based on the glass breakage sensors value.  
 
Normally the Node 1, Node 2 and Node 3 are 
communicating to each other and the respective 
sensor’s data is displayed on the LCD. Node2 
continuously monitors the fuel level and temperature, 
and sends the updated values continuously to Node1. 
Node3 continuously monitors the signal from the 
glass breakage sensor. If there is a high signal from 
the glass breakage sensor, it sends a command to the 
Node1. After receiving this command, node1 sends a 
signal to the relay which helps the solenoid to release 
the air bag. Simultaneously Node1 will send warning 
messages to the concern person using the GSM. The 
practical functionality of this project mainly depends 
on the three Nodes (microcontrollers). 
 
Node 1 
In Node 1 various output devices are connected i.e. 
Relay, GSM module, LCD, Buzzer and intern relay is 
connected to an airbag release system.  
  

 
Figure 3: Block diagram of Node 1. 

As shown in the figure Node 1 is connected to the 
CAN bus and various values of the sensors from 
other Nodes are received and displayed on the LCD. 
When the value from the glass breakage sensor 
exceeds a threshold value the airbag system is 
activated instantaneously and buzzer starts beeping. 
Then emergency message is sent via GSM for 
concerned person or emergency service. 
Node 2 
 
Node 2 is connected with temperature and fuel 
sensors. 
 

 
Figure 4: Block diagram of Node 2. 

 
As shown above in the figure Node 2 monitors the 
values of temperature and fuel sensors and the values 
are constantly updated and sent to Node 1 via CAN 
bus to display on the LCD. 
 
Node 3 
Node 3 is connected glass breakage sensors (crash 
sensor) which play a vital role in airbag deployment 
system. 
 

 
Figure 5: Block diagram of Node 3. 
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As shown above in the figure, during the time of 
accident there will be impact on the glass breakage 
sensor and the value of the sensor is sent to Node 1 
through CAN bus, and if the value is greater than 
safety limits, air bag will be deployed by Node 1 
through air bag release system. 
 
B. software implementation 
The software is implemented on the MPLAB IDE 
(Integrated Development Environment) is used for 
editing, compiling codes as well as simulating them 
using an inbuilt simulator.  
 

 
Figure 6: Program flow. 

 
Message transfer between the nodes is manifested 
and controlled by different frame types in the CAN 
bus and when two or more units start transmitting at 
the same time, the arbitration fields of data are 
compared bitwise to determine which message has 
priority.  
 
Mechanism of arbitration, In CAN communication, 
the unit has started transmitting first during a bus idle 
state gains the right to transmit it.  
 
If two or more units start sending at same time, they 
are arbitrated for contention by comparing their 
arbitration fields bitwise and the unit that has more 
dominant bits than other units gains the right to 
transmit it.  

The different frame types are: 
 
Data Frame 
 
Data frame carries data from a transmitter to the 
receivers. Remote frame is transmitted by a bus 
unit to request the transmission of the data frame 
with the same identifier. Error frame is transmitted by 
any unit on detecting a bus error. Overload frame is 
used to provide for an extra delay between the 
preceding and the succeeding data or remote frames, 
data frames and remote frames are separated from 
preceding frames by an inter frame space. 
 
This frame sends data from the transmit unit to the 
receive unit. 
 

 
Figure 7: Frame arrangement used in Transmitter. 

 
SOF: Start of frame, ID: Arbitration field, Control: 
control field, Data: Data field, ACK: ACK field, 
EOF: End of frame.  
 
Remote Frame 
This frame is used by the receive unit to request 
data 
 

Figure 8: Frame arrangement used in Receiver. 
 
Error Frame 
 
This frame notifies an error to other units. 
 

 
Figure 9: Frame arrangement used to indicate error.  

 
Inter frame Space 
This frame separates a data or remote frame from the 
preceding frame. 
 

 
Figure 10: Frame arrangement used for inters frame space. 

 
Overload Frame 
 
This frame is used by receive unit to inform that it 
has not been prepared to receive. It can keep data or 
remote frames waiting for transmission. 
 

 
Figure 11: Frame arrangement used to indicate overload. 
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III. RESULTS 
 

 
Figure 12: Final Prototype 

 
The snapshot of the prototype is shown in Figure 12, 
with its various components.  
Result 1 
LCD continuously displays the fuel level and 
temperature. 
 

 
Figure 13: Real time output of the fuel level and temperature. 

 
Result 2 
 
When an accident occurs pressure will be exerted on 
glass breakage sensor and airbag will deflate and 
buzzer beeps. 
 

 
Figure 14: Real time output of the Airbag system active. 

 

Result 3 
 
Emergency message will be sent to specified number. 

 

 
Figure 15: Real time output of the Airbag system active and 

GSM used to send message. 
 
CONCLUSIONS 
 
Thus it is concluded that CAN protocol is much 
reliable and provides high speed communication 
between the components for various automobile 
applications than that of conventional systems. The 
popularity of CAN (11 million chips were sold to the 
end of 1997) is due to its ease of use, to its extremely 
high efficiency and reliability and to the low cost of 
CAN implementation. CAN is simple to use to a 
serial UART, and currently the cost of CAN 
controllers is still decreasing as CAN finds its way 
into more and more applications, not only in the car 
and automation industries, but also into fields such as 
medical instrumentation and domestic applications. 
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