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A Dynamic Precedence Queue Mechanism of CAN for An Efficient
Management of Automobile Network System
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(Ho-Seek Choi, Hyo-Seek Choi, and Jang-Myung Lee)

Abstract : Today the automobile has been changed from a mechanical system to an electronic control system by the development of
the electronic technology. In the automobile body, most of these electronic control devices are networked and managed fully by the
CAN protocol. But, when a network system is overloaded, unexpected transmission delay for relative low priority objects occurs due
to the static priority definition of the CAN protocol. To resolve this problem, this paper proposes a dynamic precedence queue
mechanism that creates a queue for the low priority object and its relevant objects to be transmitted, which becomes urgent in an
overloaded network system to keep the maximum allowable time delay. For the generated queue, the highest priority is assigned to
transmit the queued objects within the shortest time. The mechanism is implemented in the logical link layer of CAN, which does not
require any modification of the old CAN hardware. Effectiveness of the proposed mechanism is verified by the real experiments with

an automobile network system.

Keywords : the automobile network system, CAN (Controller Area Network), data link layer
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Fig. 1. Architecture of CAN Network system in automobile.
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Fig. 7. CAN network system architecture in vehicle.
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Fig. 8. Experimental system organization.

E 1.ID 9 e 4.
Table 1. Identification (ID) and priority definition.

Node (Priority) | Standard CAN ID | DPQ Mode CAN 1D (1) [ DPQ Mode CAN ID (2}
ENG ECU (1) 1 00 0000 0001 100 0000 0001 100 0000 0001
ETS (2) 1 00 0000 0010 1 00 0000 0010 100 0000 0010
TCU () 100 0000 0011 1000000 0011 100 0000 0011
ABS (4) 100 0000 0100 1.00 0000 0100 0 10 0000 0001
LCU (5) 1 00 0000 0101 100 0000 0101 410 0000 0010
DDM (6) 100 0000 0110 100 0000 0110 100 0000 0110
ADM(T) 100 0000 0111 100 0000 0111 100 0600 0111
RAM (8) 100 0000 1000 100 0000 1600 1.00 0000 1000
FSM (9) 1 60 0000 1001 6 01 0000 0001 001 00006 6601
RSM (10) 100 0000 1010 0 61 6600 0010 0 01 0006 0610

DPQ Mode Entry & Exit definition

DPQ Mode 1D 11 1 00060 06000
DPQ Mode Entry 0000 1111
DPQ Mode Exit 1111 0000

2% 9. DPQ mode®t EF CAN mode®] 29130l & FSM
(front sensor module)?] 4 A AT

Fig. 9. Transmission delay time of FSM to change the standard
CAN mode and the DPQ mode.
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