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Abstract Ensuring the safety of automobiles and trains during system operation is regarded as indispensable due to
the progress in unmanned operation. The automotive functional safety standard, ISO 26262, has been proposed to
ensure the safe design of vehicles. This standard describes in detail the required risk analysis and evaluation procedure
and safety measures, while appropriately reflecting the system design information. Therefore, much research has been
done on the risk analysis procedure, wherein the design information is mostly extracted from physical components
of similar systems already in operation, the information traced back to obtain constituent functions, and then methods
of identifying risk sources are studied. This method allows the sources of risk to be identified quickly and easily,
however if the design requirements are changed or systems are newly developed, others may be introduced which
are not accounted for, thereby yielding mismatched design information. To resolve this problem, we propose a
top-down analysis in order to utilize the system design information appropriately. Specifically, a conceptual system
is designed to obtain the functions, which are then analyzed. Then, a function-based fault tree analysis is conducted,
followed by a risk source analysis. In this paper, a case study of automotive safety is presented, revealing that the
proposed method can analyze the risk sources with reduced possibility of omission by systematically reflecting the
system design information.

Keywords : Functional Safety, Safety Design, Conceptual System Design, Hazard Analysis, Fault Tree Analysis
(FTA), Function-Based FTA
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Table 1. Comparison of Hazard Analysis Results for Casel,2

Hazard HE | IM |T/T Cause
Wheel braking function fails t(} braking when fails to transmitted signal from braking 0| 0 | 0 |Signal Transmitting Function Failure
controller and affect to actuating
Wheel braking lfunction fails to braking when fails to transmitting braking signal and 0| 0 | 0 |Signal Transmitting Function Failure
Casel affect to actuating
P[ro:Socsc]d thcl braking function L{nintcndcd braking when transmitting unintended braking 0| 0 | 0 |Signal Transmitting Function Failure
Method signal and affect to actuating
heel braki i i ki h itti i
Wheel braking function ur?mtended braking when transmitting unintended torque 0| 0 | 0 |Signal Transmitting Function Failure
request and affect to actuating
Wheel braking lfunction early locked braking before transmitting braking signal and 0| 0 | 0 |Malfunction of Braking
affect to actuating
Loss of Input to Brake Controller
[Casel] Failure of Brake Controller (0] P
. Faulty Request from Brake Controller
Existing Method— o
Failure of Actuator Controller Faulty Actuation Signal from Actuator
ing function fail i hen fail i i 1 ffe
Steenng unction fails to steering when fails to transmitted steering angle and affect 0| 0 | 0 |mformation Transmitting Failure
to steering angle measurement
[Case2] Steering function fails to steering when transmitted incorrect steering angle and affect o0l 0 | o |Malfunction of Measurement
to steering angle measurement
Proposed g g function fals to stcering when fais to transmitied stcering speed and affet
Method cering function fails to steering when fails to transmitted steering speed and affect| | (| o | o oL Transmitting Failure
to steering speed measurement
Steermg' function fails to steering when transmiitted incorrect steering speed and affect 0l 0 | o |Malfunction of Measurement
to steering speed measurement
Cracking of Steering Sleeve
[Case2] Failure of Steering Wheel o Jamming of Ball Joint
Existing Method| J of Bearing
Failure of Steering Shaft 0 Cracking of Shaft
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