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Abstract
In this paper, we propose a CAN message compression method using bit rearrangement to reduce the CAN bus load
and the error probability during the transmission of CAN messages. In conventional CAN message compression methods,
message compression is accomplished by sending only the differences between the previous data and the current data. In
the proposed method, the difference bhits are rearranged to further increase the compression efficiency. By simulations in
car applications, it is shown that the CAN transmission data is further reduced up to 26% by the proposed method,
compared with the conventional method.
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Fig. 1. Structure of standard CAN message.
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Table 1. Memory map of CAN data.
E bit bit bit bit bit bit bit bit
7 6 5 4 3 2 1 0
byte 0 7 6 5 4 3 2 0
byte 1 15 14 13 12 1 10 8
byte 2 23 22 21 20 19 18 17 16
byte 3 31 30 29 28 27 26 25 24
byte 4 39 38 37 36 35 RZ! 33 32
byte 5 47 46 45 4 43 42 41 40
byte 6 55 54 53 52 51 50 49 48
byte 7 63 62 61 60 59 538 57 56
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Table 2. Difference values to send (LSB: sign bit).
23 sig Al7-0] | sig BI7-0 | sig 701 | sig DI7-0]
ol N3 12 23 34 56
A A5 3k 11 %5 30 58
2}o) 7k -1 2 -4 2
zte] gk 275 00000011 | 00000100 | 00001001 | 00000100
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Table 3. CAN data memory map of difference-based
compression.

bit 7 bit6  bitd5 hit4 bit3 hit2 bitl hit0

byte 0 |sig_A[7][sig_A[6]|sig_A[5]|sig_Al4]|sig_A[3]|sig_Al2]|sig_Al1]|sig_A[0]

byte 1 |sig BI7]|sig_Bl6]|sig_BI5] |sig_Bl4]|sig_B[3]|sig_Bl2] |sig_B[1]|sig_B[0]

byte 2 |sig_Cl7]|sig_CI6]|sig_CI5]|sig_Cl4] |sig_C[3]|sig_C[2] |sig_C[1]|sig_C[0]

byte 3 |sig_D[7]|sig_DI6]|sig_DI5] |sig_DI4]|sig_DI3]|sig_Al2]{sig_D[1]|sig_DI[0]
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Table 4.

bit 7 hit 6 bit4 hit3 bit2 hitl hit0

Header
sig_Al4]|sig_A[3]
sig _Bl4]|sig_BI3]
sig_C[4] [sig_C[3]
sig_D[4]|sig_D[3]

bit 5

byte 0
byte 1
byte 2
byte 3
byte 4

sig_Al2]
sig_B[2]
sig_C[2]
sig_D[2]

sig All]
sig Bl1]
sig_C[1]
sig_D[1]

sig_A[0]
sig_B0]
sig_C[0]
sig_D[0]

sig_A[6]
sig_B[6]
sig_Cl6]
sig_D[6]

sig_A[5]
sig _B[5]
sig_C[5]
sig D[5]

sig A[7]
sig_B[7]
sig_C[7]
sig_D[7]
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Table 5. Difference values to send (LSB: sign bit).
_ ol A Aol gt kol g
ks
NE g | NEF | 1095Ed AR
sig A 12 1 -1 0000000000000011
sig B 23 % 2 0000000000000100
sig C 34 30 -4 0000000000001001
sig D 56 58 2 0000000000000100
E 6. F 59 OHlo|g{of| cHst ¢t=dlole FAHEA
z24y
Table 6. Compression region for the data in Table 5.
HE
) 15 514 (3] 2 1 0
2to] 3k
sig A 0 010ff0] O 1 1
sig B 0 010(fO0 1 010
sig C 0 010 1 010 1
sig D 0 010(fO0 1 010
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Table 7. Data memory map structure of proposed
compression method.
bit 7 bit6 hit5 hit4 bit3 hit2 bit1 bit 0
byte 0 | sig_ DI1] |sig_Cl11|sig_Bl1]|sig_Al1]|sig_DI0][sig_C[0]|sig_BI0]|sig_A[0]
byte 1 | sig_DI3] |sig_CI3]|sig_BI3l|sig_Al3l|sig_DI2][sig_CI2]|sig_Bl[2l|sig_Al[2]|
E 8 X 69 HolEo st oz ¥ F+N

Table 8. Memory map for the data in Table 6.
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Table 9. Memory map mapping order for signals with
different word sizes.
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sig C skip O Of of of 1 of Oof 1
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2. The flowchart of the proposed compression
method.
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Fig. 3. The flowchart of proposed recovery method.
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Table 10. EMS CAN signals

e AE A HEZo]
SWLIGK key on A}l 1
F_N_ENG engine speed signal®] error’d ¢ 1
ACK_TCS TCS(Traction Control System) “€l 1
PUC_STAT AR ek A 1
TQ COR STAT Ed A Agelx 1

RLY_AC o] b2y B2 Ay 1
F_SUB_TQI MEF(Mass Air Flow) o] ) 1

cT a4 B2 3

RPM RPM &%= gk 16

ET AA B2 A4 gt 3

FT £ Ak 8

VS AEF S % S

RTS TF EF v)E g 3
E 1. ME g2

Table 11. Comparison of the compression efficiency.

7 on AEHE HEE
BERERE 1280000 100
EERITER0E 720000 0.4
AR HFHA 378332 0.70
a2 4. CAN ASE Hoksh ofxgialoz ofx = =g
3 23} of

Fig. 4. The recovered CAN signals by the proposed
method.
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