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ABSTRACT
Controller area network (CAN) is a common-bus network structure with many desirable properties for embedded and real-time
systems. It is a priority-based mechanism where collisions are avoided by using priorities for bus arbitration. However, the sharing of
communication bandwidth compels devices to wait for some amount of time before they can send out messages. This will induce
unavoidable data latency and might degrade the system performance dramatically. In order to satisfy timeliness of messages and
improve system’ s flexibility in CAN, a controller-plant model was proposed in [1] to dispatch CAN messages in a dynamic
scheduling strategy. In this method, a message scheduling controller (MSC) was designed and realized by radial basis function
networks (RBFN). In most of the case, timeliness of messages can be guaranteed. However, the problem of transient responses always
exist whenever the structure of RBFN changes. This is mainly due to the ineffective initialization for the newly added radial basis
function. To overcome this problem, the Minimal Resource Allocation algorithm is utilized to initialize the network more efficiently.
Regrettably, the MSC modifies their parameters or topology only after time constrained can’ t be guaranteed. In this research, we
propose a dual-controller strategy, which integrates bandwidth allocation controller (BAC) with message scheduling controller. The
BAC can allocate bandwidth for different types of messages in response to the network traffic. The experimental results clearly show
the effectiveness of the proposed dual-controller technique in solving the message scheduling problems in CAN.

Keywords : Controller area network ; Message Scheduling Controller ; Minimal Resource Allocation ; Bandwidth Allocation
Controller

Table of Contents

oo ooboOopbooo00oooOo00ooDboOoOoOoDooOoUOoDOmooDbDoOoooDboOoUoDooOoDbOoO
OO0wvOOOOQoOO0oOOoOoO0oOoOooOoUobOOoOo0obOvOoooooOoUOOoDoOooOoDoOOoOOoDoooovioo
oo00o0o0OoO00oOoo0oU0oOooUU0DoboOviibOOOU0DOOOoUO0ODOCOOUO0ODOOUOODDOOXOODODDOOOO
ooooboobooooobouooOxiooboboooooboooobooboooooboxiobobooo 12000
goooboobobboboobOoliz20bobo0bo0obo0obobooboob400bO0CANDODODOn
b 21CANOODO0DOO0ODO0DODObOODOO0bDO e22CANOODO0ODOODDOODOODOODODbOOoODO
gbooobgob 3i0ooboobuoobobooobooboobvs200gboobooboOobooobOoobOon
001833MRADOODODODODOODOODODODOODO0O 234000000000 00000000O00O00O0O240
ooooboobob 4100000000000 ODO0ODOODODB24200000000000D0O0ODOO
oboo0ds3443000000000000b0o0Db0oODOoOobDyrboobobooos10UobooDboOobDboobDoon
0000000395200 00MSCQOUUODODOOOODOODOO 41530000 MsSC+BAC) DD ODOODOOODOO
00 4L300000000000e610000D0ODODOODDOODOODOODOD4 6200 0000D0OODODO
ooooboob4700000000D0ODODOODOODO0ODOODAS

REFERENCES

[IIODOO0000000000" 000000000 CANOOOOO0ODOOO0DOO” D000oo0oooooooooooooon
oooz00500000

[2I0000" CANODOOOODOODOODODODO” 0000o0ooooodooooonoooooooaon
[B0OOo0000OD00000O0000o00U0DoO00bOoO00ooOoDOoooooOd
4000000000000 0ODeviceNetD DOOOOOODOO

[5] Farsi, M., Ratcliff, K., and Barbosa, M, “ An overview of controller area network,” Computing & Control Engineering Journal Vol. 10(3), P.
113-120, June 1999.00

[6] Robert Bosch, “© CAN Specification Version 2.0” , Bosch, Sep. 1991.00

[7] Lu Yingwei, Narashiman Sundararajan, “ Performance Evaluation of a Sequential Minimal Radial Basis Function (RBF) Neural Network
Learning Algorithm” . IEEE Transactions on Neural Networks, vol. 9, no. 2, Mar. 1998.00



[8] K. Tindell, A. Burns and A. Wellings, “ Analysis of hard real-time communication” , The Journal of Real-Time Systems, 9:147-171,
September 1995.01

[9] K.W. Tindell, H. Hansson and A.J. Wellings, “ Analyzing real-time communication : Controller Area Network (CAN)” , In Proceedings of
15th IEEE Real-Time Systems Symposium (RTSS' 94), pages 259-263, San Juan, Puerto Rico, December 1994. IEEE Computer Society.[]
[10] L. Almeida, J.A. Fonseca, P. Fonseca, ” Flexible Time-Triggered Communication on a Controller Area Network” , In Proceedings of the
Work-In-Progress Session of the 19th IEEE Real-Time Systems Symposium (RTSS’ 98), Madrid, Spain, December 1998. IEEE Computer
Society.O

[11] M.A. Livani, J. Kaiser, W.Jia, “ Scheduling Hard and Soft Real-Time Communication in the Controller Area Network (CAN)” , Control
Engineering Practice, Vol.7 Number 12 pp.1515-1523, Dec. 1999.00

[12] M.A. Livani and J. Kaiser, " Evaluation of a Hybrid Real-time Bus Scheduling Mechanism for CAN" , Lecture Notes in Computer Science
1586 (Jose Rolim et al. Eds.), pp.425-429, Springer Verlag Berlin, 1999.01

[13] M. Livani, and J. Kaiser, “ EDF Consensus on CAN bus Access for Dynamic Real-Time Application” , In Proceedings of the 6th
International Workshop on Parallel and Distributed Real-Time Systems (WPDRTS' 98), Orlando, Florida, USA, March 1998.00

[14] Uykan, Z., Guzelis, C., Celebi, M.E. and Koivo, H.N, " Analysis of input-output clustering for determining centers of RBFN” |EEE Trans.
on Neural Networks, Vol. 11(4), pp. 851-858, July 2000.



