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Static information @
- Qualification (safety assessor, efc)

- Role (mamtenance personnel, adminisirator, e'c |
- Career (job experience)

Dynamic information

- Healtn (Puise, body femperature, eic.)

- Behavior (Immediate action, efc)

- Location (Operator's position)

Motion

- Action (Pressing the stop button, efc )
Current state information

(Servo ON/ OFF, Hand ON / OFF, Low ! High
speed, Program at work / Stop/Cooperative
operation at work, High emperature etc )

Preliminary notice information
(Am amival position/Swing range/Movement
direction/Sensing position, etc |
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Trends, initiatives and challenges impacting safety in the future
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Hurman/machine
coexistence

Human ares area

{a) Safety 0.0
Safety relying on human
- nisk lies in human area
- fisk lies in human/machine
Ccoexsience area
- risk fies in machine ares

{b) Safety 1.0

I. 3
Hazard {lion} and human —  Risk

Machins araa

Safaty relying on humnan and

machine

- riak lies in human area

- human/machine coaxistanca
area s sliminatad

- fisk lies in machine area

(c) Safety 2.0
- safaty by collsboration of
human and maching
- human/machine coexistance
ia snabled
- minimized risk in maching
area

Figure 2-5 | Three ages in the development of (mac!

In the next phase, in which machines began
performing Increasingly complicated tasks, both
machinas and the systems in which they operated
were equipped with safety measures aimed
at shielding human operators from dangercus
machina movemenis. Safety at this stage of the
maodel {Safety 1.0) is mainly ensured by engineering
solutions, i.e. via technology. Currently, the safaty
technology of machines is mainly focusad on
hardware-oriented aspects based on a three-siep
approach: 1) inharantly safar design, 2) guards and
protective devices, and 3) information on usa, with
refarance to ISQYIEC Guide 51. The basic principla
involvad at this stage is to isolate the machina
from human beings and fo stop the machine from
operating when tha machina and humans coexist.
The development of loT, Al, image processing, big
data and other ICT technologies has introduced
previously impossibls  safety  functions, with

Hazard risk is lowered {fence
around the lion)

machines now baing invested with the intelligence
to deploy flexible operations. such as slow-spoad
motion in the prasence of inexperienced workers,
or suspension of operation in cases of danger.
The latter situations can be identified on the basis
of dala transmitted to the machines via wearable
devices such as radio frequency identification
{RFID} tags worn by workers, which provide
the machines with rolevant data concerning
any workers present, e.g. physical condition,
expearience/caraar  history, gualifications and
capabilities. Such systems are being developed in
many parts the world, giving birth to a new era of
collaborative safaty, termad Safaty 2.0.

Collaborative safaty is achieved whan humans,
machines and the operational environmeant share
digital information with one another, communicate
and collaborate. In this context, the amironmant
inciudes physical settings, organizations, systems,

The tripartite system for safety

e L LS

Figure 3-1 | Tripartite system for safety in the future

2  Information flows in the
tripartite system

kinds of information pass between
thy mponents of the tripariite system, see
Figure 3-1. Human information iz information
relevant to the machine that allows it to adapt
its operation to the human or humans invoived
This can be either static or dynamic information
but iz always focussed on human conditions.
Static information is information that changes
very little over time, for example, conceming a
worker's qualificatons, career path or employment
experience. Dynamic information is information that
changes daily or in real time, such as a worker’s
level of fatigue or specific actions undertaken, e.g.
correcting small mistakes or taking an impromptu
comfort break. The machine, perhaps assisted
by the surmounding environment systems, needs
to adapt its operastions to these vanances to
ensure safe production. The human condition
may be momtored through dewices registering
chysiological data or bodily movements, including
pulse and body temperature or information on the
worker's behaviour and position.

Machine information containe the status of
the working machine: whether the machine is in
operation or in stand-by, whether a safety-cntical
part is functioning correctly, information concerning
a robot's hand, operation status information such
as programme operation or cooperative operation,
etc. This information needs to be conveyed to
the human in order to encourage safe behaviour.
Machine alarms indicate immediately that the
machine has failed or is on the verge of doing so.
Buch information is key for working in environments
where people and machines coexist. As of today,
machines can also communicate next steps in
the work process, but equally, the machine could
suggest a changs of posture during the courss of
the work (e.g. by advising the person to stand up,
or by suggesting that he or she takes a break). In
collaborative environments in which several people
work simultanecusly, the machines could suggest
switching working posts with a colleague to
improve the health and safety of beth indwiduals.

The working environment constitutes an integral
part of the tripartite system, with environment
information facilitating the contact between

© Copyright 2021 Masao Mukaidono All
rights reserved
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Now and Future
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Zero Accident Vision
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Lagging Indicators

B = (FBRER)

Newconcept
Proactive Indicators

= (ATRIE1E1R)

TL
(Safety)

No physical harm

SHRNGE
VAR

Freedom from risk. Accept the
risks, and be free to seek the
benefits. “anshin”

U R B6 DR, U A
&2 OPNINEOVE S
h&RDHT, HHIZITH
TED “TblLT”

i35

No physical
illness/sickness

Soundness of mind and body
@ Physically, mentally and
socially well (WHO), "in good

(Health) NEES 3 | health”.
f{ﬁiﬂ’]fﬁm~ ERH e e
QHEMIZE, B,
#HEMIZEL RIFGIRRE
/ (WHO). “t& T’
)T )LE — | ONo psychological satisfaction, a reason for living,
T problems (mentally happiness
4/7 included) =anshin "Willingness"
(Well-being) @(ﬂ)@)b%) ﬁ*ﬂi @—b UMy, =AUV, E
HEEE AL BoRb BN
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[@ Vision Zero Summit

VISION ZERO

_:L—/**VJ’(/L_BU%
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Session Overview * Robotics/Collaborative safety
+ Safety, Health and Well-being Activities in Manufacturing Sites

* Implementation of Vision Zero in Enterprises: From Vision to ]
* Well-being and SDGs (ESG)

Reality o . . . . .
- Making global supply chains safer . Bulldlng. 0§H capacity through Higher Education, Online Learning, and
* Mobility/Auto-mobile/Auto-Guided-Vehicle (AGV) Credentialing

* International standardization for Safety, Health and Wellbeing
* AI/ICT & digitalization

* Agriculture and OSH Agri (OSH) Culture

* National Strategy to promote Vision Zero

* Construction engineering and OSH

* Health/Hygiene/COVID19

* Future business leaders: achieving healthier performance and
productivity

* Vision Zero Proactive Leading Indicators

* Human Factors

...... ——
't'—77'»f JO— S 752000 ﬁ“fjﬂ;fi’ﬁ?iffj https:/ /japan.visionzerosummits.com/
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