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HEBICER SN 28K, BT 27 41%, BEReH
1% 15026262 NOUERN BT H 5. 1S026262 TIF, &
VAT 272007 v v 2 DFEE, X ORREWOE
EAHAERX N TS, — T, 15026262 DIEAIT V 75
BT 2 THY, FFEEKRO TR OA B3R5 EB R
TOMEEEROERICELGINh S, 22T, TEMNAE
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W 2720070 20HEN, k& OBRYOMEK 4 —H
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It is necessary for automotive electrical and/
or electronic systems to conform to the functional
safety standard ISO 26262. ISO 26262 stipulates the
implementation of Processes and the creation of Work
Products in order to prove safety. However, ISO 26262
is based on a V-model development process, and the
definition of structures and requirements at the design
stage affects whether or not there is an increase in
person-hours across the course of the development as
a whole. The research discussed in this paper therefore
focused on the system design stage, an upstream
process, and formulated a system design process that
conforms to ISO 26262 using model-based design as
a means of controlling increases in person-hours. As a
result, a process was formulated that makes it possible
to implement processes conforming to ISO 26262
and create Work Products as a series of procedures,
in addition to accurately defining structures and
requirements by means of models.

1. 13U®IC

2011 4F 11 HIZHRE R 2RI 1S026262 (Fig. 1) 28 1E
RME Y 2ok, fEilcEkehaEX, B
TV AT ADBBAERNHHE OV AV 2FETEBLNLET
KL CREETERT 270D DTh 5. BREL K
IZHEHL % 7200203, BRER RIS TED 5 T B H%
Tt Z0FEK, B &R E GRS % 720 Ok
TR BENZ T 5.

U Lah 6, BERER ARG ICHERL L 72 P72 F2hid 5
Wty, T OBEENR L0280, Bk R ORI AT T
B4 2 Zenlashsd. £72, 1S026262 OFAIX
VFRET X 2 Th D, BREICHEE, o K OMGEE% H#

* Ui R&D £ > & —
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the hardware leveljf the software level

[ 4. Product development

8. Supporting processes

9. ASIL-oriented and safety-oriented analyses

| 10. Guideline on 1SO 26262 |

Fig. 1 Overview of ISO 26262
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Fig. 2 General V-model development process
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LEEREFRT DI ENRDEN TS,

1EmTHNZZE R0, 1S026262 IZUEHLT 5 720121
HBTRD N TOWBRHR T O 2DFEEKE, KEWD
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3.1. 70 XHE
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4. Product development at the system level

4-5 Initiation of product
development at the system
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level

production

4-10 Functional safety |
assessment

4-6 Specification of the
technical safety
requirements

| 449 Safety validation |

4-7 System design | | 4-8 Item integration |

and testing

Fig. 3 1SO26262 Part 4

Level-3

Requirement Vehicle
definition _ \S test
Llevel-1. . LV __ L.

@
(o) |/ NI System
o ORK —
= g test
Level-2 S
___________________ S T T T T T ——
9 & +—A\] Integration
S test

Implementation

Fig. 4 V-model development process using model-
based design
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Fig. 5 Hierarchical definition of structures and

requirements

321. M7 — X7 7 F v DES

EEER (2227 b LN OBR) O AL, 2
VTN EFERATL2OOFE, BLUOMEEY AT AL
ALY T —F 7 7 F v & LTEHT S (Fig. 7(b)).
322 ZEH/MDOER

VAT LAVRLDOYT —F 7 2 F v 1lIx U TR A
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LAY, LU OIREET— 245 (Fig. 7(c)).
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Fig. 6 Structure and requirement definition using SysML
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Fig. 7 Procedure for derivation of TSR1
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Fig. 8 Procedure for system design
(Including derivation of TSR2)
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Table 1 Example of work product of TSR
SG FSR TSR1 TSR2
SG-1 FSR-1-1 TSR1-1-1-1 | TSR2-1-1-1-1

TSR2-1-1-1-2

TSR1-1-1-2 | TSR2-1-1-2-1

TSR2-1-1-2-2

FSR-1-2 TSR1-1-2-1 | TSR2-1-2-1-1

Table 2 Example of work product of technical safety

concept

TSR2 Sy;ﬁﬁf;ﬁﬁent HW or SW
TSR2-1-1-1-1 Element A HW
TSR2-1-1-1-2 Element B SW
TSR2-1-1-2-1 Element C HW

Table 3 Example of work products of HSI

c HW sw 2 | &
kel 2 n
g [_ _ 2|5
5 [} [} - o] o) ° S 3
ile|e2|z|€|2| 8|5z
1l | o ||| E|E
0 0
XXX1|[xxx1h| to V |xxx1s| to | Byte | AID ISR2
255 h

4.1.3. HSI 14

335 WHIZXDHELAZHWZL A Y FESWIL AV
FOBDA Y AT 2 — 2%, HSTHBROBREWE LT &
5. FlZiE, Table 3D &S5 % M2 4 Y b HSI A
DRFaxvbEED.
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ZZTIE, 38, BLXU4ETHELZTTLZIZDON
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5.1.SG & FSR

EPS ¥ 27 A OBRER XD D ¥ 2 7 £ @atH6l % i
TBHIZHD, BiiESEEE L TpE L SG, FSR #&82
VT FERIZONWT, EPS V27T 2 DREHEEFEL
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EPS shall avoid output which turns | Failure of steering torque detector
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Output shall be blocked. (FSR-1-2)

Fig. 9 Example of SG, FSR, and architecture at
concept level
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Fig. 10 Example of preliminary architectural
assumption at system level
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Failure of steering torque detector | If torque sensor output deviates
shall be detected. (FSR-1-1) from specified range for xx msec,
torque sensor shall be judged as
having failed. (TSR1-1-1-1)

Output shall be blocked. (FSR-1-2) | Motor driver output shall be blocked
by relay function. (TSR1-1-2-1)

Fig. 11 Example of TSR1 and refined preliminary

architectural assumption at system level
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I'] 'orque ! ! "1 Motor Motor | !
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: input ["[*117] calculator T:> co(nst\r;\nll)ler I ((j}[;‘\’ﬁ)r _? function
1 LHW) | i)y (SW) |1 l
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Fig. 12 Example of system architecture
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If torque sensor output deviates
from specified range for xx msec,
torque sensor shall be judged as
having failed. (TSR1-1-1-1)

If output of torque signal input deviates
from specified range for xx msec,
torque signal input shall be judged

as having failed. (TSR2-1-1-1-1)

Motor output shall be blocked by
relay function. (TSR1-1-2-1)

Instruction of turning relay off shall
be output. (TSR2-1-2-1-1)

Relay shall block motor driver
output by giving an instruction to turn
relay off. (TSR2-1-2-1-2)

Fig. 13 Example of

TSR2 and refined system

architecture
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Fig. 14 Example of HSI
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