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Safe systems and road safety

Wrong premises

e Human makes mistakes
(Attribution bias)

 Decomposition into sub-
systems with 4 pilars to
ensure road safety

Correct premises

Human error is not absolute
and relative to a reference;
organisational failures
contribute to accident

System Safety as emergence
from interactions



Two systems of rules on the road

Prescribed (or formal) task

The task to be carried out as
conceived by the designer of the
system and/or the safety manager.

It sets outémore or less explicitly) a
number of prescriptions (Highway
Code), which are supposed to
influence and to some extent guide
driver activity.

In other words, the prescribed task
defines the expected drivin
behaviour, what the driver shoul
do (in terms of performance and/or
procedures to follow).

Redifined (or informal) task

What the driver actually does, the
demands and constraints that s/he
effectively takes into account.

Identifying the actual task calls for a
detailed analysis of driver behaviour
with the aim of determining exactly
how drivers organise and perform
the driving task (ERGONOMICS):

—>What their goals and
intentions are,

—>What information they

select from the
environment,
—->What motives and

criteria underlie_their
decision-making,?

—>What regulating
actions they take.



Model of error analysis (Leplat, 1993)

Discrepancy between tasks

Prescribed Task > < Redifined Task

Error l L 4 Error

for -— ® ®_. for
the expert T ‘ the driver

Task carried out

Violations Mistakes Slips



Role of representation

Information in
the road environment

a
\ 4

Driver’s knowledge

‘ Situational )
. Representation )
A very simplified model ]
of driver’s categorisation Arafan ol

of the road situation and
choice of regulating
action

regulating action

" DESIGN
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Not the situation itself
but its representation

determines the behavior \[—_j lj
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Norman D. (1998)



Driver

Objet

N

Ego Alter

Source : Campos, Lagares from Abric

Driving
Situation

Other Driving Traffic
drivers task conditions

Highway Code Police

Complex and Insuffficiently
structured (F. Saad)
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Speed and speed limit representations
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Speed

Driving task and kinematics

Familiar

S. Moscovici The phenomenon of social representations

Common knowledge

desired speed)
Targeted speed fonction
(speed nil) :
a : {wehicle length) : (imteraction distance)
T T T T T T
Pursuit case Free case
Spacing

Tull + T7) = RA{zan1 () — Tult), Tnt1(t)}

Algorithms
ACC Automatic Cruise Control
Autonomous vehicle

Longitudinal and lateral Control of trajectory and speed

- Car following



Formal/informal knowledge about crash avoidance

1 Detect other{y! Brake t _
* Crash avoidance sar risk of 1| Braketo |y Braking | )
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— Breaking N N
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Swerve
failed

Collision

* « Thanks to this popular physics we avoid
colisions » . Not so good, then Driving aids :

— ABS Antiblockiersystem
— ESC Electronic stability control



What kind of system ?

* Applying a systemic approach entails focusing on interaction
phenomena between the driver(s) and the technical and
organisational components of the system (vehicle, road
infrastructure, legislation, traffic management,...) and hence
going beyond a simplified view of causality in analysing
system malfunctions.

Social Situationism

* Open system

= Complex (/well structured) and tigthly (/loosely) coupled
system



Ruled safety and managed safety

Tractable and loose * Untractable and tight
system system

Reified universe * Consensual
Heteronomous * Autonomous

Ruled safety or safety * Managed safety
by constraint (Hollnagel,2014 ).
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Safety by constraints

Individual, team,
organisation
(sharp end, blunt end)

Safety by management

Individual, team,
organisation
(sharp end, blunt end)

Performance
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Barriers 7/////////////////////// ‘)Ffﬁlfi‘;"@'ca “Amplify” Suc.cess (no  variability is needed
Iations, / 5 / actore accidents or :or normal
regu ) uccess i incidents unctionin
procedures, ; Function = (accident % Fﬁyf:nggcal ) (5uccees§%
standardization, free) // Safety is achieved Social Normal function
iminati constrainin ocia
climinator /////,fl///////////////é weorstranng - Sodal [ty
; Organisational Failures cannot be
Slow drift, \
abrupt transition factore (aggzl;;ig pn?vclntcall by
. “D - Ack > eliminating
Environmental ampen idents)
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@ Erik Hollnagel, 2008 @ Erik Hollnagel, 2008



Conclusion

* |Incompleteness of formal rules and necessity to
study informal rules with a pluridisciplinar
approach (error model)

* Driving is social and the origin of rules is found
into the social representations of the driving
situation

* The existence of two formal and informal rule
systems in road driving must be recognized and
taken advantage of in order to reconcile two
modes of safety: regulated and managed.
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