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Actuator Control based on Interconnected Heterogeneous Networks
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Abstract Recently, the use of electronic control units in vehicle has increased. The ECUs are connected to in-
vehicle networks to process a large amount of information. In this paper, for an actuator that is interconnected to
CAN and FlexRay, a FlexRay-CAN gateway is presented and a data packing algorithm with a bisection method of
a FlexRay slot is proposed. And, a network based actuator control system and packing map is implemented. With
the proposed packing method, contact force sensor data are transferred within the maximum allowed delay to
ensure the stability. The proposed method is useful for control of distributed system.
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Fig. 1. Structure of a pressure control system
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Fig. 2. A block diagram of a pressure control system
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Cycle | Cycle group RS;:::;HW Deadl(i;es)range
1 1 5.06 506 ~ 10.06
2 2 10.06 10.06 ~ 20.06
4 3 20.06 20.06 ~ 40.06
8 4 40.06 40.06™ 80.06
16 5 80.06 80.06 ~ 160.06
32 6 160.06 160.06 ~320.06
64 7 320.06 320.06 ~
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Signal Period CAN TOt?l Data Size
o, (ms) Deadline Deadline (Byte)
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1 5 4 10 5
2 5 4 10 8
3 5 4 10 6
4 8 6 12 8
5 10 8 14 4
6 10 8 14 8
7 40 20 26 8
8 50 40 46 8
9 100 50 56 6
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