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Abstract : The vehicle has lots of embedded systems. Each of systems has its own role. In case
of the vehicle, simple failure of system can be critical to driver. Therefore all of embedded
system should be managed based on importance factors to be effective. In this paper, we
consider the resilience as the importance factor for the driving system with ACC(Adaptive Cruise
Control). We propose metrics to calculate the resilience of the embedded system. To get the
resilience of system, we calculate the reliability and the resilience of nodes in the system using
its failure rate. The resilience of whole system can be presented by the resilience of nodes and
its weight. We calculate the resilience and compare the centralized structure and the distributed
structure.
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2. THHATE FxoA 4 =9 7HFA
Table 2. Weights of Each Node in Centralized
Structure

Node Weight

0.051998074
0.619162253
0.144920558
0.121810303
0.062108811

Main master

Wheel velocity

Brake servo setting

Throttle servo setting

Driver interface
F 3.2 TxA 74 ==l A
Table 3. Weights of Each Node in Distributed
Structure

Node Weight

Main master 0.034183919
Actuator 0.025999037
Driver interface 0.027924892
Radar interface 0.191020703
Backup master 0.191020703
Front left wheel 0.191020703
Front right wheel 0.191020703
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Table 5. Reliability and Resilience of Each

Node in Distributed Structure

Node Reliability | Resilience
Main master 0.99999684 1.39998786
Radar interface 0.99994624 1.79994075
Backup master 0.99998034 1.79997443
Front left wheel 0.99999314 | 3.99997256
Front right wheel 0.99999314 3.99997256
Rear left wheel 0.99999314 | 3.99997256
Rear right Wheel | 0.99999314 | 3.99997256
Pedal interface 0.99999104 1.99999104
Throttle control 0.99999464 0.99999464
Driver interface 0.99996924 | 0.99996924

% 6. ZF 2 A ~H resilience

Table 6. The resilience of Each Structure

Rear left wheel 0.012518055 Structure Resilience
Rear right Wheel 0.121810303 Centralized 2.929581982
Pedal interface 0.013480982 Distributed 3.361554386
E 4 YT FxAA 4 w29 g v. 3=
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Node Reliability | Resilience aigitt. A E Aade T xR %9
Main master | 0.99994624 | 0.99994624 skar, wm= gl Al2E]l P29 resilienceE T3S
Wheel Velocity | 0.99999530 | 3.99998136 S Aok oE Fd 7 79
Brake servo | 0.99999460 | 3.99997856 resiliences A A3, g A ¥l =
Throttle servo | 0.99999460 | 0.99999464 B2 Fx9] resilience’t FAHEFEH Tz
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