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Development of a Body Network System with OSEK/VDX Standards
' and CAN Protocol
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ABSTRACT

In order to satisfy the requirements of time reduction and cost saving for development of electronic control
systems(ECU) in automotive industry, the applications of a standardized real-time operating system(RTOS)
and a communication protocol to ECUs are increased. In this study, a body control module(BCM) that
employs OSEK/VDX(open system and corresponding interfaces for automotive electronics/vehicle
distributed executive) OS for the RTOS and a controller area network(CAN) for the communication protocol
is designed, and the performances of the system are evaluated. The BCM controls doors, mitrors, and
windows of the vehicle through the in-vehicle network. To identify all the transmitted and received control
messages, a PC connected with the CAN communication protocol behaves as a CAN bus emulator. The
control system based upon in-vehicle network improves the system stability and reduces the number of wiring
harness. Furthermore it is easy to maintain and simple to add new features because the system is designed
based on the standards of RTOS and communication protocol.

ZQq 7]%80o] : Distributed real-time control system(2l A7+ E Ao Al2~¥)), Real-time OS(A A7t
-9 A4), Standardized network( £+ YIE ), CAN communication protocol(CAN
BN ZaEs)
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2. OSEK/VDX standard & CAN protocol

2.1 OSEK/VDX

OSEK/VDX+= BMW, DaimlerChrysler, Volvo,
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2.2 CAN protocol
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2 WEY AlxdEojA] o2 dhe 4%
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] Table 20]t}, F41 4% += 125kbpso] 32 CAN
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= F71¢ 20msE 3} o). WA %] 9] )7 A 73}
AA AFEed dele Ay 38 9u)she
SHAZES vl A %] 9] @1 8| = (over head)E It
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Table 1 List of required CAN messages ( T : period, R :
response time)

Signal Sizefy R/ | T
No Desc%il;)tion /bits | ms /J 1D From To
1| DoorLock | 1 |1.04]20] 0x] |DF SIDE| Others
2 | WindowLock | 1 | 156 | 20 | 0x2 | DF SIDE| Others |
3 [DFDoorClose| | | 2.08 [ 20 | 0x10 |DF SIDE| PC |
4 | DFDoorOpen| 1 | 2.6 | 20| 0xI1 | DF SIDE| PC
5 | PFDoor Close| 1 |3.12|20|0x20 P SIDE| PC
6 | PFDoorOpen | 1 | 3.64 |20 | 0x21|PF SIDE| PC
7| PF_Win Stop | 1 | 4.6 | 20 | 0x24 | DF_SIDE| PF SIDE
8| PFWin Up | 1 | 4.8 20 0x25|DF SIDE|PF SIDE
9 [PE Win_Down| 1 | 52 | 20| 0x26| DF_SIDE PF SIDE |
10| Miror Up | 1 | 57220 |0x28 | DF SIDE|PF SIDE
| 1] Mirror Down | 1 | 62420 0x29 | DF SIDE| PF SIDE

12| Mirror Lef 6.76 | 20 |0x2A | DF_SIDE| PF_SIDE

[13] Mirror Right 728 | 20 |0x2B | DF_SIDE| PF_SIDE
14| Mirror Stop 78 | 20 [0x2C| DF SIDE| PF SIDE
15| DR Door Close| 1 | 832 | 20 | 0x30 | DR SIDE| PC

17| DR_Win_Stop 9.36 | 20 | 0x34 | DF_SIDE|DR_SIDE

1
1
I
1

16| DR Door Open| 1 | 8.84 | 20 | 0x31 |DR SIDE, PC
1
1
1

18] DR Win_Up 9.88 | 20 | 0x35 | DF_SIDE|DR _SIDE
19|DR_Win Down|. 1 | 10.4 | 20 | 0x36 | DF SIDE|DR SIDE
20| PR Door Close| 1 11092 20 | 0x40 | PR SIDE m
21! PR Door Open 1L1 440 20 | 0x41 [PR SIDE|  PC

22| PR Win Stop| | |11.96] 20 | 0x44 | DF SIDE|PR SIDE
23] PR Win Up | 1 |1248] 20| 0x45|DF SIDE|PR SIDE

| 24/PR Win_Down| 1 [1248] 20 | 046 | DF_SIDE|PR SIDE|
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Table 2 List of packed CAN messages { T : period, Al ME o Ao 9% gJENs
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1 No | Message Snlze RaT ID | From To BuUe dgs o)
; /bits{ /ms {/ms R = o] AL
! 23T T eE 5 &7 Ky
| DoorLockMsg| 1 |1.04] 20 |0x10|DF_SIDE| Others | T.T ez j i 04 o"jz J Jﬂ"h
~—§- | ] A oy ke %] O % ] 7 %
23 | DFDoor | I Hss 20 0x11/DF SIDE| PC SPUT—T Aade TR S Pl o
frmm jond 0w h g
|45 | PFDoor | 1 |208]20 jox21|PF SIDE| PC 2 SetelH Bimo) viAAE M) 7} 2o
! =0 J o] HF
[2()\24 MIRMse | 4 | 26|20 022 DF SIDE[pF sipg; 1M BIRIEE o] M Fo] BAATIE oiE

'12’3113’ | PFWinMsg | 3 13.12| 20 [0x24/DF SIDE PFﬁerEi
. ! |

1

b

67 | DRDoor | I |364|20 |0x31DR SIDE| PC

10,14,
15,16

9 | PRDoor | 1 46820 0x41{PR SIDE| PC
T

10,17,
13,191

DRWinMsg | 3 |4.16] 20 {0x34| DF_SIDE DR_SIDE]

PRWinMsg | 3 14.86| 20 0x44{ DF_SIDE {PR_SIDE
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Fig. 3 Task diagram

Table 3 The list of managed messages in INPUT T
(L : Local, N : Network message)

Message Type{ Sender Receiver 1D
DOOR MSG| L |INPUT_T|DOORDRIVER_T
WIN_MSG | L |INPUT T, WINDRIVER T
MIR_ MSG | L |INPUT T| MIRDRIVER_T
DL_MSG | N_|DF_SIDE | PF. DR, PR_SIDE |0x10
MIR_MSG | N |DF SIDE| PF SIDE  |0x22
DF D MSG| N |DF_SIDE PC ox!1
{DR_D MSG| N |DR SIDE PC OXET}
DR_W_MSG| N |DF SIDE| DR SIDE  |0x34]
PF_D MSG| N | PF_SIDE PC 01|
PF_W MSG| N [DF SIDE| PF SIDE  |0x24|
PR D MSG|{ N |PR SIDE | PC oxd1
PR_W_MSG| N |DF SIDE| PR SIDE  |0xd4|
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Photo. I A proto body network system
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