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Discussion Topic
e How do we use FRAM in system design?

e |et's share how to use FRAM in system design!

e [ am trying to use FRAM model for safety
analysis for self-driving car system.

o T will introduce our case study.
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Outline of my research

Process for defining safety requirements

System Modelin Safety Risk Safety >
Concept g Analysis Assessment Requirements
Applled prewous approach
WS UML/ FMEA/ Risks we
Safety
SysML/ FTA/ should requirements
etc--- HAZOP treat

analysis to safety analysis

I choose actual accident J

Risks we ¢
accident should S_a ety
analysis requirements

treat
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Lane change

Shifting from one lane to another (lane change) is a frequent
maneuver while driving.

It is a maneuver that a self-driving car must be able to do
perfectly.

What do we do to change the lane successfully?
— checking around car(front and side)
— predicting another car
— planning path
— accelerate and adjust handle
— deaccelerate and readjust handle - 5
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0 1| The red car want to change lane to
_________ upside lane and start changing lane.

The red car suspended
changing lane.

And the red car backed
to previous lane.

The backside car was speed up. Then,
the red car and backside car was crashed
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Risks - Why S thls acudent happened?

d

check current
position

want to change
lane

current position

““ current speed

| <Risk>

When the car did not detect in

| acceptable level, the car will suspend
lane changing and might not find
another car behind it during suspending
lane changing.

determine the
space

adjust the
speed and
angle

Readjust
speed and
angle

lane is changed

position in new
lane

continue driving
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Risks - Why S thls accident happened?

: <Risk>
o WhHen the car did not detect in
| acceptable level, the car will suspend
lane changing and might not find
attash to another car behind it during suspending

change siiggots lane changing.

want to change 0 G t position
‘ st
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attemp to
change id
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cars
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change o@
angle
<Safety requirement for self-driving> | S continue driving

When the car suspend changing lane,
the car should have start
“want to change lane” rather than

“readjusting” 9
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Safety Requirements for self-driving car system

current position

current speed

check current
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made

attemp to
change

attemp to
change

current position

want to
change lane
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Conclusion and Future work

Process for defining safety requirements

System Modelin Safety Risk Safety >
Concept g Analysis Assessment Requirements
Applled prewous Methods
R = UML/ FMEA/ Risks we Safety
SysML/ PRy sl requirements
etc--- HAZOP treat

methods(FMEA,FTA, HAZOP)?

using FRAM or not?

Can we use safety analysis J { How different between J

accident
analysis

|
Safety

requirements
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Thank you !

WITZ Corporation
Toshinori Omura
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