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Abstract:

As electric vehicles become more common, there is an increasing need for advanced safety and diagnostic systems to
ensure their reliable operation. One approach to achieving this is to use a Controller Area Network (CAN) protocol to facilitate
communication between the various systems and sensors in the vehicle. This research paper presents the development of an
advanced safety and diagnostic system for electric vehicles using the CAN protocol. The system includes a CAN based sensor
hub that broadcasts the data on CAN Bus of various sensors such as load cells, temperature sensors, and ultrasonic sensors. The
proposed system offers a reliable and robust approach to advanced safety and diagnostics for electric vehicles, with the CAN

protocol facilitating efficient communication and enabling quick detection of faults and effective remedial actions.
Keywords — Electric Vehicles, CAN Protocol, On-Board Diagnostics (OBD) system.

I. INTRODUCTION

In the era of electric vehicles (EVs), advanced
technologies play a pivotal role in powering these
clean and efficient machines. One such technology
that forms the nervous system of an EV is the CAN
Bus. The CAN Bus, short for Controller Area
Network Bus, is a vital communication system that
enables various components within an EV to
exchange information seamlessly.

The Controller Area Network (CAN) bus is a
communication protocol specifically designed for
real-time applications in automotive and industrial
systems. It serves as the backbone for transmitting
and receiving data between various -electronic
components within a vehicle. The CAN bus allows
these components to communicate with each other
efficiently and effectively. CAN was introduced as
a centralized solution that requires two wires, i.e.,
CAN high and CAN low. The solution of using
CAN protocol is quite efficient due to its message
prioritization, and flexible as a node can be inserted
or removed without affecting the network.

As we know that, the OSI model partitions the
communication system into seven different layers.
However, the CAN layered architecture consists of
two layers, i.e., data-link layer and physical layer as
shown in figure 1.
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Fig.1Architecture of CAN Protocol

The number of ECUs is increasing in electric
vehicles to integrate the sensors to get real-time
data of running vehicles. Data from all the sensors
is transmitted to the primary system that runs the
algorithm and decides the condition without any
errors and losses. Automotive standards will allow
for data transmission over long distances with
minimum hardware complexity to avoid external
interferences like EMI, EMC, vibrations and noise.

This work presents the development of an
advanced safety and diagnostic system for electric
vehicles using the CAN protocol. The system
includes a CAN based sensor hub that broadcasts
the data on CAN Bus of various sensors such as
load cells, temperature sensors, and ultrasonic
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sensors. The system also includes an On-Board
Diagnostics (OBD) system that continuously
monitors the health of the vehicle's components and
alerts the driver if a fault is detected. The OBD
system can also take remedial actions to avoid
system failures.

II. RESULTS AND CONCLUSION

The CAN system of the electric/hybrid power
automobile comprises a CAN bus structure and a
plurality of electric control units (ECU) of the
electric/hybrid power automobile, wherein the CAN
bus structure adopts a CAN bus type topological
structure and is connected with the plurality of
ECUs through a high-speed CAN to form a high-
speed CAN communication network, and the
plurality of ECUs realize data information sharing
through the CAN bus, so that the number of wiring
harnesses and the number of pins of a controller
interface are reduced, the wiring harnesses are
reduced, and cost is reduced.

TABLE 1
CAN .
BUS Specification Dglf::;n)ce Timel Time2
Length i
Baud Rate 50 2727 22.27-
KBPS 133 18:33:37:77 | 18:33:37:90
Baug Rate 125 119 18:33:39:47 | 18:33:39:59
CAN
BUS Baud Rate 250 PN amAq.
Length_ KBPS 100 18:33:41:37 | 18:33:41:47
1 meter
Baud Rate ek, ez,
S00KBPS 73 21:43:55:31 | 21:43:55:39
Baud Rate A4-10)- 4410
1000KBPS 32 21:44:10:85 | 21:44:10:89
Baud Rate 50 A4-AS- 24-45-
KBPS 140 11:34:45:40 | 11:34:45:54
Baug Rare 125 125 11:36:40:38 | 11:36:40:50
CAN
BUS Baud Rate 250 AN, oA,
Length_ KBPS 60 11:38:40:83 | 11:38:40:93
2 meter
Baud Rate 20-40- 20-40-
S00KBPS 50 11:39:49:48 | 11:39:49:53
Baud Rate ANAQ- A7-40-
1000KBPS 33 11:42:49:5 11:42:49:5

A distributed (integrated) network type control

system is implemented; reliability and instantaneity
of communication are guaranteed; new functions of
on-line programming, on-line diagnosis, combined
action of a plurality of controllers and the like can
be realized simply and quickly; functional

expansibility and control reliability of the
automobile are improved; development cost is
reduced; development period is shortened; and
failure rate of the automobile is reduced.
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Fig. 2 Delay with baud rate representation

Depending on the signal propagation times of the
line, the achievable total line length of a CAN
network increases with a decreasing bit rate.
From the table and figure 2, it can be concluded that
data transmission using CAN bus —
As the Bit rate increases the time delay between
two frames decreases. Time delay is observed on
the Bit rate 50KBPS, 125KBPS, 250KBPS,
500KBPS and 1000KBPS. It is also observed that
as length of CAN bus is increases the time delay
also increase. Time delay for 1-meter length and 2-
meter length of CAN bus is observed. Figure 3 and
figure 4 shows system circuit diagram.

A AT

Fig. 3 Transmitter Part
From the well known facts that the other data

transmission protocol having more time delay
between two frames. However, Data Transmission
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using CAN protocol having less time delay. It is
advance safety feature of CAN protocol because
transmission of data between different nodes with
less time delay increases the safety. Arrival of
critical data at central node will processed early and
safety action will be taken before hazards.

Fig. 4 Receiver part
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