
International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-5, Issue-3, Mar.-2017 
http://iraj.in 

Implementation of Controller Area Network Data Compression Algorithm for Automobile Applications 
 
9 

IMPLEMENTATION OF CONTROLLER AREA NETWORK DATA 
COMPRESSION ALGORITHM FOR AUTOMOBILE APPLICATIONS 

 
1ASHISH PRABHAKAR PATIL, 2SHWETA ASHTEKAR, 3AMRUTA CHINTAWAR 

 
1,2,3Electronics Engineering Department Ramrao Adik Institute of Technology Nerul Navi Mumbai 400 076 

Email: 1ashishppatil.2010@gmail.com, 2shweta.ashtekar@rait.ac.in, 3amruta.chintawar@rait.ac.in 
 

 
Abstract: Controller Area Network (CAN) is a vehicle bus standard and an attractive alternative in the automobile industries 
to establish a communication between various devices inside an automobile and many high-level industrial control 
applications. Because of its ease to use, it is widely used in automobile industries. There is Faster expanding the area of 
automotive electronics. Infotainment devices, safety requirement, driver assistance these are standard in new vehicles. To 
provide driver assistance applications large number of sensors are required. These sensors require high bandwidth and 
demands for faster and more flexible network communication into vehicle. One option to reduce the data transmission time 
is to reduce the message frame in standard CAN data field. The main aim of the project is implementation of CAN protocol 
using LPC1768 ARM Cortex-M3 processor for data acquisition in vehicle monitoring. 
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I. INTRODUCTION 
 
A serial bus network is used by the CAN to transmit 
messages. It includes robust error detection and fault 
confinement mechanisms. In CAN there are multiple 
master nodes present on CAN bus. These are used 
when multiple nodes must initiate to transfer. These 
nodes are used for connecting the different Electronic 
Control Units (ECUs) [1]. In CAN every message has 
a certain priority. If the two nodes starts transmitting 
the messages simultaneously then the message with 
the high priority will get transmitted first and 
transmission of low priority message gets postpone. 
CAN provides a Low-Cost, Light weight Network. It 
helps the multiple devices to communicate with each 
other on the network. It has one advantage. Instead of 
analog, digital inputs ECUs are having a single 
interface. Hence the automobile can be more light in 
weight and less expensive. Because of can controller 
chip devices can see all the messages transmitted on 
the network and the device can decide if the message 
is relevant or message should be filter. 
 
In CAN Logic link layer provides multiplexing 
mechanism. This mechanism is possible for the 
several network protocol. It also provides the flow 
control and automatic repeat request (ARQ) error 
management mechanism. Medium access control 
(MAC) sublayer provides addressing and channel 
access control mechanism. It makes possible for 
several terminals to communicate within the network 
like ethernet network [3]. MAC provides interface 
between logical link control layer and network’s 
physical layer. Bit stuffing is the insertion of non-
information bits in data. The location of stuffing bits 
is communicated to the receiving end of the datalink 
layer [4]. Bit stuffing is used to bring the data stream 
at common transmission rate. Bit destuffing is the 
removal of non-information bits from the data. 
 

Error detection is handled automatically by CAN 
controller normally the transmitting node inserts a 
high bit after five consecutive low bits. This causes a 
bit stuffing error [5]. A transmitter transmits a 
recessive acknowledgement bit. A transmitter reads 
back the dominant bit in acknowledgement slot and 
understands that the message is received completely 
with no error. Physical layer consist of basic 
networking hardware transmission technology of the 
network [6]. 
 
Bit encoding is a process of conversion of a data into 
a specific form which is understand by the protocol. 
Bit decoding is a process of conversion of a data into 
a specific form into its original form. Bit timing in 
CAN depends on Bit rate, bit rate accuracy, sample 
point, sampling mode and resynchronisation jump 
width [7]. The values of these requirements are 
predetermined by the systems or some protocols are 
selected by industry sponsored committee. Hard 
clock synchronisation occurs on the transition of the 
start bit from recessive to dominant bit. Clock 
resynchronization occurs when a bit edge occurs 
within the synchronisation segment in a message. 

 
II. EXISTING DATA COMPRESSION 
TECHNIQUES IN CAN 
 
The Adaptive data reduction (ADR) algorithm uses 
two message IDs to send CAN messages, one for 
original message and other for compressed message. 
The improved adaptive data reduction (IADR) 
algorithm uses a single message ID to send both 
compressed and uncompressed messages [8]. Using 
the IADR algorithm, CAN signals can be fully 
compressed, delta compressed or uncompressed, 
depending on the delta values. 
 
By using data length code (DLC) in CAN data frame 
format, the enhanced data reduction (EDR) algorithm 
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eliminates the difficulties in the identification of 
compressed messages such as the use of the reserved 
bit and use of dedicated message IDs or the use of 
additional bits in the data field [9]. The EDR 
algorithm uses a method for managing shorter length 
signals. This method combines the shorter length 
messages, forms one group and this group is treated 
as a single signal. Using the boundary of fifteen 
compression (BFC) algorithm, if the current value of 
a CAN signal has changed within the maximum 
compression range of 15, then the CAN signal can be 
compressed [10]. However, the length of the data 
field is additionally increased by up to 8 bits due to 
the header bits. In this paper, a signal rearrangement 
algorithm (SRA) is proposed to obtain more 
compression efficiency by using signal 
characteristics. CAN signals are rearranged within the 
data field of a CAN frame such that the length of the 
reduced data field is minimized [12]. In addition, as 
opposed to the compression area selection method, 
the 64-bit data field is assumed to be composed of 
three signals with 24, 24, and 16 bits, respectively. 
Thus, the number of header bits is limited to up to 
three bits, regardless of the number of signals in the 
data field of a CAN frame. 
 
In active CAN data compression technique only the 
difference between the current message and 
preceding message is transmitted. In this technique 
redundant flag codes are used. If the current frame is 
{28,26,4095,226} and preceding frame is 
{27,25,4095,209}. Hence the comparison between 
current frame and previous frame is {1,1,0,17}. If the 
difference value of a signal is 0 then the 
corresponding bit of Reduction Flag Code (RFC) is 
set to zero to avoid the sending the compressed data 
of zero. 

 
2.1. Proposed CAN data compression technique 
design algorithm 
 

1. Find the difference value between current 
frame and preceding frame. 9 bits are required for 
showing the difference value in binary format. Most 
significant bits are used for showing the magnitude of 
difference value. 

 
2. If the difference value is 0 then set the 

corresponding header bit equal to zero otherwise set 
the corresponding header bit equal to zero.  

 
3.  The position of header bits in the last column 

of the first row of the compression area selection 
map. Starting from the next row, non zero difference 
value is placed from column bit 8 to bit 0. 

 
4.  Starting from the left side eliminate a column 

if every element in the column is zero. 
 

5. The area from the column with first non zero 
element to last column is selected as data 
compression area. 
 
III. HARDWARE IMPLEMENTATION 
 
3.1. LPC1768 Microcontroller 
 

 
Fig.1. LPC1768 ARM Cortex-M3 Processor 

 
It has harvard architecture. This results into large 
number of CAN bus can be interface on the 
processor. The peripheral complement of the 
LPC1768 includes up to 512 kB of flash memory, 
upto 64kB of data memory, upto 70 general purpose 
I/O pins. Memory Protection unit (MPU) is optional 
in this. When MPU is used then it provides the 
regions these regions are used for protection purpose. 
This processor provides the two debug access ports. 
this processor gives standard OS. This OS provides 
previledge handler which is responsible for protection 
and isolation. This processor supports the low power 
applications. There are two sleep modes sleep mode 
and deep sleep mode. 

 
IV. RESULTS  

 

 
Fig.2. A complete hardware 

 
4.1. Active CAN Data Compression Method 
            Table 3 shows Memory map of active CAN 
data compression which requires 7 byte. Memory 
map of can data field requires 8 bytes. Hence in 
active CAN data compression method the 
compression ratio is calculated as 
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Compression Ratio =
Uncompressed Data

Compressed Data  

Hence 
 

 
Fig.3. Hardware and software 

 

 
Fig.4. Reading of Temperature sensor on LCD display 

 

 
Fig.5. Reading of Accelerometer sensor on LCD display 

 

Compression Ratio =
Uncompressed Data

Compressed Data  

Hence                                    

Compression Ratio =
8 bytes
7 bytes 

Hence 
            Compression Ratio = 1.14 
Hence 

Space Saving = 1−
Compressed Size

Uncompressed Size 

Hence 

Space Saving = 1−
7 bytes
8 bytes 

 

Space Saving =
1
8 

Hence 
            Space Saving = 0.125 
Hence 
            Space Saving = 12.5 % 

 

 
Fig.6. Reading of Gas sensor on LCD display 

 

 
Fig.7. Reading of Light sensor on LCD display 

 

 
Fig.8. Previous frame along with compression ratio 

 

 
Fig.9. Current frame along with compression ratio 

4.2. Proposed CAN Data Compression Method 
From the procedure for compression area selection, 
determined the message compression area from Table 
4. Here RFC bits {1,1,0,1} are used as header bits. 
Hence Header bits = {1,1,0,1}.  
Hence in Table 4 the compression area is from the 
rightmost column bit 0 to column bit 5. Memory map 

http://iraj.in


International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-5, Issue-3, Mar.-2017 
http://iraj.in 

Implementation of Controller Area Network Data Compression Algorithm for Automobile Applications 
 

12 

for the proposed method is shown in Table 5 and it 
takes 3 bytes for the given information of sensors. 
Memory map of can data field requires 8 bytes. 
Compression ratio for proposed method is calculated 
as 
 

Table 1: Memory map of 64-bit CAN data field 

 
 

Table 2: Representation of magnitude of difference value in 
binary format 

 
 

Table 3: Memory map of Active CAN data compression 

 
 

Table 4: Compression area selection map 

 
 

Table 5: Memory map of proposed CAN data compression

 
 

Compression Ratio =
Uncompressed Data

Compressed Data  

Hence                                    

Compression Ratio =
8 bytes
3 bytes 

Hence 
            Compression Ratio = 2.67 
Hence 

Space Saving = 1−
Compressed Size

Uncompressed Size 

Hence 

Space Saving = 1−
3 bytes
8 bytes 

 

Space Saving =
5
8 

Hence 
            Space Saving = 0.625 
Hence 
            Space Saving = 62.5 % 

 
CONCLUSIONS 
 
1. When the ECUs connected to the system increases 
in number, it causes enhancement in the duration of 
transmission of data and occurrence of the error. It is 
more advantageous to minimize the size of the data 
field present in standard CAN message frame because 
the duration of data transmission is related to size of 
data field. 
 
2. By Active CAN data compression method the 
compression ratio is 1.14 and space saving is 12.5 
Percent. By Proposed CAN data compression method 
the compression ratio is 2.67 and space saving is 62.5 
Percent hence data can be reduced up to 50 Percent 
by the proposed method. This proposed algorithm can 
be used in automobile application. 
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