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Abstract

Controller area network (CAN) was designed for multiplexing communication between electronic control units (ECUs) in
vehicles and thus for decreasing the overall wire hamess. The increasing number of ECUs causes the CAN bus
overloaded and consequently the error probability of data transmission increases. Since the time duration for the data
transmission is proportional to CAN frame length, it is desirable to reduce the frame length. In this paper, a CAN
message compression method is proposed using Data Length Code (DLC) and compression area selection algorithm to
reduce the CAN frame length and the error probability during the transmission of CAN messages. By the proposed
method, it is not needed to predict the maximum value of the difference in successive CAN messages as opposed to other
compression methods. Also, by the use of DLC, we can determine whether the received CAN message has been
compressed or not without using two ID’s as in conventional methods. By simulations using actual CAN data, it is shown
that the CAN transmission data is reduced up to 52 % by the proposed method, compared with conventional methods. By
using an embedded test board, it is shown that 64bit EMS CAN data compression can be performed within 0.16ms and
consequently the proposed algorithm can be used in automobile applications without any problem.
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Table 1.

64-H|E CAN HIA|IX] ofj 22| &
Memory map of 64-bit CAN message.
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7
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31
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6
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30
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1
9
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byte O
byte 1
byte 2
byte 3
byte 4
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byte 6
byte 7
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Table 2. Transmission data of difference and header bit
by Active method.
Al A B C D
old A& Fk 5 15 58 0
AA AT 7 5 10 60 0
2}o] 7k 0 -5 2 0
W3} eF(binary) | 0 11111011 | 00000010 0
3o vE 0 1 1 0
Al E F G H
ojd AT 15 60 0 34
Al AT 7 15 40 0 40
zfo] gk 0 -20 0 6
W3} (binary) | 0 11101100 0 00000110
sy HE 0 1 0 1
X 3 =S8 o CAN Hole &% o2z W
Table 3. CAN data compression memory map by Active
method.
bit7 | bit6 | bit5 | bied | bit3 | bit2 | bitl | bito
byte 0 A
byte 1 BAlz 9] ¥z}
byte 2 Crlzeo Wsls
byte 3 FrlEe welw
byte 4 HA 59 Wl
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Table 6. Transmission data of difference and header bit

A& dlolE g 44 A4 by proposed method.
L& Aso) Waes gNEeR pHs A9 guE: e Al B c D
Z 1 _
el el AL, S R re vEw gee Hﬂ;ng’%k ) g 0000051011 0000002 100 8
o} Aol ghol &4 ul Walgre] Hale) WEE | ey
e B . e vE 0 1 1 0
2, %5 ) dsleke Hskg HEE 002 A%
o NE E F G H
' _ ] o] 2k 0 20 0 6
2. Wiglgo] EAet= ANIE Y HES 17, W3} ——
, 5 . ¥ 3} (binary) | 0 | 000101001 0 000001100
o] 02 ABEY FY WES 002 AR,
. N gl HIE 0 1 0 1
3. 3= HESS LSB 9o st d= WA wjdat o B 4
_ E 7. E 69 M3 Holeof s s
i S EH EY = 9 HEES BE =
T SAREE 1o] At O = ] Table 7. Compression area selection for the data in Table 6.
Fun ] ydo] Byt v shte] oz Al
o A& | bitg5 | bitd | bit3 | bit2 | bitl
4. 9 GAES S widd Eo d& MSB €5-E Al
Zato] 3 do] g HEES] BF 09 A$ T
g5 AAz Bl
5. Ago® AAHA &1 Fe dRE Aj#ete] LSB
A S] EEE 95 oy FAGdges AAsit
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o2 EW ¥ 63 o] BAls o Ao] Fho] -5 wj C 0.0
W 5} 2o 00000101111 A3 mig} o] Apo] 3k g 88
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e 274 Ed-L 011001010t &g B EZ} 191 Table 8. Mapping procedure for the data in Table 7.
A& o zZo w i1 ¥ QO I
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ol A% wlolE nESE Asta vwe] Wl w0 s | g | s | s | Al | s | A | el
she TAE HoTrh & 9% i 89 WAl s el vl el |lw || o ol o
e fel HeleE g Aot byte 1 | HIII | ¥l | il | BOl | HiO) | Fo1 | clol | Blo]
1] el A vilEe] sie] 7] e el byte 2 | w31 | Fi31 | sl | B | e | e | o | B
slak Wo 8 J 3 5 arw
R sk Wedl ofs) A s ARk gl byte3 | 0 | 0 | 0 | 0 |HA4 | F4l | Cl4l | B4l

L
3 AAE. =, Ate ol M= Wtk H gkt Z 9 %% 7 S dolH H=22 o

L5 S Fastng 7)|Eo ol A BhAlE= Table 9. The memory map of compressed data.
Hjwehge] gt oFo A TS L bit7 | bit6 | bit5 | bitd | bit3 | bit2 | bitl | bit0
dFEeTA RS VT 5 oAtk byte0 | 1 | 0 | 1 ) 0] 0] 1] 1]¢0

217 2% AR CAN WA ¢ Aol m 17 bytel| 0 | 0 ) 0 ) 1 ]O0]1]0]1
3¢ B9 $Amelth 1Y 4 A duelFe o ez 110011111110
3 EMS CAN®| RPM 4138 9% 2 wqgge o (3] 0] 0] 0] 0J0]1]0]0
ges A Bt
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E 10. EMS CAN A5
Table 10. EMS CAN signal.

NE A5 A H| EZ o]
SWLIGK key on “3E| 1
P N ENG engine speed signal ©| ]
error 3 E
ACK_TCS TCS “JH 1
PUC_STAT A8 AT AH 1
TQ_COR_STAT B3 A A 2
RLY_AC Ao =7l 54 A 1
F_SUB_TQI MEF o]’ 1
CT Ax B3 3k 8
RPM RPM &% 3 16
IET AR B AA] F 8
FT E3 AT 3% 8
VS 2 &5 g 3
R.TS T+ B3 9E # 8
¥ 1. TCU2 CAN &%
Table 11. TCU2 CAN signal.
A& A% AY H|E o]
ETL_TCU | TCU &3 A7 &3 x| 8
TCUY E=A A, X144 I
TQI_TCU_]J eaz 3z 8
Free Free 8
Free Free 8
Free Free 8
Free Free 8
Free Free 8
E 12 EMS CAN 2l59| ¢t& &8 H|uW
Table 12. Comparison of EMS CAN compression
efficiencies.
o1 B3T3 /H3A
o A% . A% .
o3& e 2 4= 28 e 2 4 a8
A WA | 4,026,380 0% 260,352 0%
sed WY | 1456904 | 63.82% 98,128 62.3%
Aol Wy | 1,717,040 | 57.36% 117848 | 54.74%
AlQket Wy | 937,248 76.73% 70,048 73.09%
E 13 TCU2 CAN 2159 ¢+& &8 H|u
Table 13. Comparison of TCU2 CAN compression
efficiencies.
o1 3359 B4/ A
o 4% 4E 4% 4E
daeE _ ]
HE $ ad HE $ ad
A WA F] 4,927,040 0% 260,160 0%
s5d P | 2622416 | 46.778% | 259,088 0.41%
Aeld W | 2439240 | 50.49% | 260,160 0%
Aekst W | 1170912 | 76.24% | 123728 | 52.44%
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