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Abstract— There are various ways of
implementation of PIC processor with CAN
protocol In the Proposed work PIC
processor is decided to incorporate with
Controller Area Network (CAN).The work of
various researcher has been studied for
deciding methodology of optimized PIC.
Further PIC designed with CAN has been
configured for employee’s safety travelling
late night. This has been done taking into
consideration various parameters
Keywords— PIC design, CAN Protocol,
methodology for CAN implementation.
I. INTRODUCTION
Controller Area Network (CAN) is a serial
communication  protocol which efficiently
supports distributed real time control with very
high level of security. Its domain of application
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 upto
1Mbps .At the same time it is cost effective to
built into vehicle body electronics ,e.g. lamp
clusters electric windows etc to replace the wiring
harness by using CAN. The intension of this
specification is to achieve compatibility between
any two CAN implementations. Compatibilty,
however, it has different aspects regarding e.g.
electrical features and the interpretation of data to
be transferred. CAN is basically designed for
industrial networking but now a days it finds wide
use in automation, mobile machines, military and
other harsh environment monitoring applications.
In todays world employee security has become a
major concern. Especially Employee’s that are

working in call centers who have to do night
shifts and return home at late night hours. For such
employees their safety is a major worry for all
company’s. We read many attacks on such call
center cabs in recent times, morever there is no
efficient way to inform the company or the police
so that any immediate action can be taken.

To resolve above mentioned problem we have
come with the ssolution of RF and GPS based
employee tracking and Security.

Here we are tracking the employee cab as well
as the employee’s. Also we have an arrangement
for emergency button so whenever any
employee finds him/her self in any kind of
trouble an SMS can be sent to the nearest police
station and the company so that iiimmediate
action can be taken by the concerned authorities.

A vehicle contains a network of electronic
devices to share information/data with each
other. For example A spark ignition engine
requires a spark to initiate the combustion
chamber at the correct time so it communicates
with engine control unit that adjusts the exact
timing for ignition to provide better power and
fuel efficiency. Another example is of a
transmission control unit that changes the ratio
of gear automatically with the changing speed. It
uses information from engine control unit and
various sensors in the system. Every electronic
device has an ECU/MCU (electronic
microcontroller control unit) with its own set of
rules to share/transfer information. For two or
more devices to interact they should have the
necessary hardware and software which allows
them to communicate with each other. Before
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CAN was introduced in the automobiles, each
electronic device was connected to other device
using the wires (point to point wiring) which
worked fine, when the functions in the system
were limited. One of the major problems for
automotive engineers was linking the ECUs of
the different devices so that real time
information can be exchanged. CAN protocol
was designed to address this problem. It laid
down the rules through which the various
electronic devices can exchange information
with each other over a common serial bus. This
in turn reduced the wiring connections to a great
extend thereby reducing the bulkiness and
complexity of the system. The image below
shows how the different devices are connected
using the CAN protocol.

Il. RELATED WORK

The PIC is chosen because of the low pin count
and powerful feature set, which includes an
internal oscillator, on-board, multi-channel, 8-
bit analog-to-digital converter (ADC), multiple
interrupt sources and low power sleep mode.
The second is for the CAN interface comprised
of the MCP2510 CAN controller and the
MCP2551 transceiver. The MCP2510 provides
a full CAN 2.0 implementation with message
filtering, which relieves the host microcontroller
from having to perform any CAN bus related
overhead. It also provides a buffer between the
CAN controller and the high-voltage spikes that
can be generated on the CAN bus(Figure3) by
outside sources. The main features are it
supports 1 Mb/s operation. It is suitable for 12V
and 24V systems. It is a low current standby
operation. There is protection against damage
due to short circuit conditions (positive or
negative battery voltage). Also there is
protection against high-voltage transients. Up to
112 nodes can be connected.
Thus this system will definitely work for
implementing various application of CAN with
PI1C processor and gives more reliable results.
TABLE I: METHODOLOGIES USED BY
PREVIOUS RESEARCHERS
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In the proposed system CAN BUS is used for the
faster communication among the nodes. It’s
simple structure which widely reduces the
previous complexity problems. Here in the CAN
protocol it has two Buses for communication. As
shown in the figure named as CANH and CANL
BUS. Different vehicular units can be attached
to the High speed or Low speed Bus depending
upon the requirement. So it will widely reduce
the complexity of the vehicular unit. If any part
has failure then anyone can access it without
depending upon other parts of the vehicle.

This is useful for implementation of optimized
PIC along with CAN Protocol. There are various
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applications of CAN protocol, here the focus is
on employee’s safety those who are travelling
late night due to their night shifts.
In the proposed system different parameters like
temperature, fuel level, vibrations, Gas level,
speed of the vehicle, battery voltage are
measured and analysis can be done.
As the proposed system is designed taking into
consideration the safety of the employees
travelling in the late night. System will be also
consisting of RFID module, GPS modem, GSM
modem.
By this system we can track the position of the
vehicle. And the data is sent to the nearby police
station and office. Employees RFID will be
saved in the database so that we can have the
information regarding the which employee are
travelling in the vehicle. The route of the vehicle
that is employee cab will be fixed. If it changes
the route in any case that will be automatically
informed to the company. Then along with it
company can check for the different parameters
of the vehicle. If their is any problem company
authority will come to know what is the exact
problem happening to vehicle. And particular
authority will have the proofs in hand for the
vehicle problem if any.
Also emergency buzzer is also provided for the
employees safety, if in any case employee may
feel the insecurity so they can have emergency
button through which immediate help can be
provided to the particular employee.
I11. IMPLEMENTATION DETAILS
A. System Architecture
Following Fig.1.shows the proposed system
architecture.
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Flg., Block Diagram of RF and GPS based employee tracking and security system

Fig. 1. Proposed System Architecture

It shows different sensors are attached to
monitor the different parameters of vehicle
which will be helpful for deciding the
emergency if exists.

Along with it the right side of the figure shows
exact security system mounted in the company
unit.

B. System Unit

It consists of mainly two units:

CAR UNIT

COMPANY UNIT
Car Unit
This unit is placed on to the car .When the car
picks up the employee, the employee has to first
show the RF card .The uC matches the RF card
no. from its database. If the no. Matches the uC
sends the employee’s ID ,Cab IDand the GPS
co-ordinates via GSM module.
Company Unit
Upon receiving the sms ,the VB s/w sorts the
employee’s no. And the GPS co-ordinates. In
this way the company official’s can keep a track
of all the employee’s.

C. Experimental Setup

The system is built using MPLab IDE, OrCAD
is used for schematic coding is done in
Embedded C,VB for maintaining database of
employees.

Following Fig.2. shows practical hardware set
up.

Fig.2. Hardware set up as per the block diagram
Above figure shows how exactly CAN
communication takes place. Left part of the
figure shows master which communicate with
the right part as slave. Security system is
implemented on slave over here.
GSM modem and GPS receiver are mounted at
the slave side to send the SMS and to capture the
GPS co-ordinates of the vehicle respectively. By
this exact position of the vehicle is captured and
continuously updated data is sent via SMS to
particular company and nearby police station.
IV. RESULTS AND DISCUSSION
A. Simulation Results
Following Fig.3. shows the two vehicle
monitoring parameters temperature and fuel gas
and its simulated result.
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Fig.3. Simulation results of monitoring
parameters

As shown in Fig.3. LM35 is temperature sensor
used for measuring the temperature which is
connected to PIC microcontroller. Monitoring
parameters are displayed on LCD as shown.
Fuel gas is measured here by varying POT
whose readings will change according to change
in environment. Practically MQ6 is used as a
fuel gas sensor to sense LPG gas content in
vehicle. Again by observing such parameters
authorized person can take immediate action in
any emergency. Thus security can be provided
to employees travelling in Cab.
Following Fig.4.shows the actual security
system which is observed in company. Where all
the updated parameters are displayed and also
the position of vehicle from which place it is
travelling

Fig.4. Proposed security system
As shown in above Fig.4. proposed security
system is having employee database along with
their employee ID’s. Along with this monitoring
parameters are observed. If in any case system
fails that will shows the emergency. In this way
emergency is informed in short time and by
observing vehicle parameters decision is taken
by the authorized person and security is provided
to employees and dangerous attacks are avoided.
V. CONCLUSION

Looking at the requirement for employees safety
the system is designed using CAN protocol for
communication and security can be provided to
companies employee using RF and GPS based
system. CAN Protocol can be used in hazardous
area.

Existing system of employees safety gives delay
which can be overcome by CAN with PIC.

ACKNOWLEDGEMENT

The authors would like to thank the researchers
as well as publishers for making their resources
available and teachers for their guidance. We are
also thankful to reviewer for their valuable
suggestions. We also thank the college
authorities  for  providing the required
infrastructure and support. Finally, we would
like to extend a heartfelt gratitude to friends and
family members.
REFERENCES

[1] Presi T.P.“Design and development of PIC
microcontroller based vehicle monitoring
system using CAN Protocol”, IEEE
INTERNATIONAL CONFERENCE PP.
JUNE 2013.

[2]Wilfried voss ,”A comprehensive guide to
controller Area Network”, Copperhill Media
Corporation,2005-2008.

[3] Microchip Technology
Inc.DS41159E:PIC18XX8 Data Sheet Pat
Rechards ,”A CAN physical layer
discussion”, Microchip Technology
Inc.DS00228A.

[4] International Journal of Research Paper in,”
Design of Automatic Automobile using CAN
Bus”. IJRCCT, ISSN 2278-5841, Vol 1, Issue
7, December 2012.

[5] National semiconductor,”LM35 Precision
Centigrade Temperature sensors datasheet”,
National semiconductors corporation
,November 2000.

[6] Dogan Ibrahim, “Microcontroller based
temperature monitoring and control”, 1SBN:
0750655569, Elsevier Science & Technology.

[7] International journal paper in “GPS and
GSM based Vehicle Tracking and Employee
Security System”, Volume 62— No.6, January
2013.

[8] Mohanraj M, Thottungal and et al., “A CAN
Bus based system for monitoring and fault
diagnosis in  wind turbine”, IEEE
International Conference pp.978-1-
4673,April 2013.

[9] Manjunath T K ,Andrews Samraj “Locking
and unlocking of theft vehicles using

CAN” IEEE International conference
paper,14-15 March 2013.

ISSN (PRINT): 2393-8374, (ONLINE): 2394-0697, VOLUME-2, ISSUE-8, 2015
14



