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Assistant robots at home (AIST+Matsushita) + other RT ﬁ\‘g
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Conventiona FA-Robot

Danger Person
» ‘
‘_
conventinal combined system
with safety fence maybe without fence with functional safety

e.g. Safety switch + lock out / tag out
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Service Robot: co-exist with person

open

without safety fence
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Sales start on 15.09.2005 for 14T$ @

At first100 limited edition
for TOKYO only.

High 1005mm
length 530mm
Width 480mm
Weight 25Kkg

Motors 6W,15W,70W
Speed 1 Km/h

V ariouse sensors are not
regarded as safety
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A-B-C-Standard for Machinery is too good for Service Robot ?
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Conformity Assessment not yet possible -

B E.L

ISO/IEC Guide 2 1995 WTO/TBT Japan - USA - EU
Asia etc.

ISO/IEC Guide 61

accreditation JAB)

NITE)

—_
— —

ISO/IEC Guide 58 A #

ISO/IEC Guide 65 certification

ILAC
APLAC

ISO/IEC 17025 testing
laboratory MRA

ISO/IEC 17010

ISO/IEC 17024 * :] " one stop testing”

notified body
ISO/IEC Guide 22 \4

supplyer
[1[ ][ Guide62: ISO 9000 1S012100

|[[][ Guide66: 1SO14000

N OHS MS

ISO/IEC Guide 22
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nisk Assessnet

Definiton of intended use and
reasonably foreseeable misuse

l

Hazard identification

l

Risk estimation

Risk analysis

Risk reduction

A

l

Risk evaluation

Risk assessment

L—NO ———

gN 1050

Is tolerable risk
achieved ?

Yes

Figure 1: Iterative process of risk assessment and risk reduction (ISO/IEC Guide 51:1999)

Ang1 BI1TRS
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lmpact test with dummy

Fig.5 Run away and crush Run away and hit the head Cling to the robot, roll down together and hit the head
HIC value (no harm) value (no harm) (Fig.8)
Fig.7 HIC value (not applicable!)
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HIC value <500
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Advise from eye-doctor

Pre-serial production

First design
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Risk Assesment for Wakamaru
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Risk Evaluation acc.to MIL-STD882D =

harm

107!

107!
1072

1072
107

107
10

10

X 1-5 not tolerable
6-9 design change
o 10-17 no seriouse problem,
but partly design change

18-20 no change necessary
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Monotor test at 30 families for >6 months

Demonstration during AICHI EXPO
From March to September 2005



NPO The Safety Engineering Laboratory
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The Safety Concept based on Newton’s Physic;
Whole the Sensors are NOT not safety related.
The traditional Newton’s physics

ma=F
was the base of the inherently safey design and
the guantum physics with computor
was not considered for safety circuit.




Initial risk

v

Design

Inherently safe design

Protective devices

Information for safety

v

Risk remaining after design

Use

Additional protective devices

Training

Personal protective equipment

Organization

v

Resudial Risk

Fig.3 Risk reduction(ISO/IEC Guide 51:1999)
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Intolerable region
Risk cannnot be justified ex cept in

extraordinary circumstances.

>

v

only if further risk reduction is impracticable or
Tolerable ifits costis grossly disproportonate to the
improvement gained.

The ALARP or
tolerable region  (Risk is undertaken only if a benefit is desired)

As the risk is reduced, the less proportionately, it is necessary
to spend to reduce it further to satisfy ALARP. The concept of
diminishing proportion is shown by the triangle width.

v

Broadly tolerable

region Itis necessary to maintain assurance
that risk remains at this level.

(No need for detailed working to demonstrate ALARP)

Negligible risk
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Level Tolerability Levels

Cost of Risk Reduction

T Intolerable

As Low As Reasonably Achievable (Practicable)

Best Practicable Technology
Best Available Technology

ALARA
ALARP

Time g | Risk
Cost $3$ never
Effort _— Zero

Investment
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Essential Reequirement

A
ISO/IEC Guide 51 Safety Aspects
ISO 12100 General Principles
for design
ISO 14121 Risk Assesment

academic knowledge
state of the art

deductive approach |

v

> Requirements—> ( Safety

Certificaiton
(concept)

Safety Concept

Design Documentation
TestDatas

Document on
Risk Assesment

Teston the machine

inductive approach

Certification Procedure

Risk

Tolera ity Lewvels
Lewel Cred o sl

sk Roduclion

Intolernlsle

ALaka - L
ALARF st Praclicabtle Technology
Bf pades ERURCRUSL.. - ble Teehned
I‘Tlllt rab
Time A pick
Llonev 55 r never
ElTart Eers

Invesiment

Real Safety
Certification

New Insurance

maybe

Testregulation and C-Standard for Service Robot

v
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_— NPO

2005 9 15

Certification —
Judgement by

competent persons
Varified safety design
by on site testing and
documentations,
identified CH and
Judgement for ALARP
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Service Robots with good possibilities,

but also with harzards,

&

possibilities with unintended misuse.
Lots of things have to be settled from now on.
The NPO will propose several values for safety in future.
We hope, this paper would contribute for way of thinking,
how the safety of service robot could be reached and
what kind of standard could be settled.
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Technical Assesment before Risk Assesment? ’%

Worker >

Technical Assesment < Citizen

Diagnostic —( Prevention -

v

Data Base —| DesignTool L

e-learning —— {Education|—»

Rist Assesment
Inherently Safety

Resudial Risk

<«4—| Third Party CERT

(>

Global Resposibility

Rehabilitaion
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