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Human Factors Issues and Product Acceptance
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Safety of ADAS

ﬁ Safety of Hard & Software

Safety of Usage

Objective of presentation: describe human factors issues of safe ITS
products and “safe” development processes needed
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Normal System State:

- Beyond functional
limits

Failure state:

- Uncontrollable

- Difficult to control
- Debilitating

- Distracting

- Nuisance only

Controllability of the system, system status, and driver reaction

Controllability

Human Factors:
Attention

Vigilance
Skills/Slips

Psychomotor
performance

Mental models
Predictability

» | H Reaction*
» F n

Reaction Time
Reaction
Quality
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System
Requirements
System Require-
ments Definition
Requirements
Specification

HW-Requirements
Specification

SW-Requirements
Specification

‘ HW-Design ‘ ‘ SW-Design ‘

2.1 Process Requirements

System Development Process

Hardware
Development

System
Validation
System
Verification
System
Integration

Integration Integration
SW-Modules HW-Modules

F

‘ HW-Module Test

SW-Module Test
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2.2 Organizational Requirements
e Resources

e Sufficient time, Sufficient staff
e Competencies

® Certified / Verified Supplier Qualification

e Integration competence at vehicle manufacturer
e From component FMEA to system integration FMEA

e Experts in System Safety & Human Factors at OEM & Supplier

e Tools
® Checklists (e.9. RESPONSE Checklist)

e Future: Auto-coding of Software to avoid human errors in programming ?
e Future: Expert-Systems incorporating use cases and “lessons learnt” for FMEA ?

e Product Monitoring: Alert System
e Responsibilities

e Clear Sign off responsibility for system safety and safety of usage
® Independent / split up responsibilities for development and validation
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3.1 Manufacturer level

e Manufacturers need a business case on the background of

e High investments in new technologies
® Low take rates for a certain time

® Increased probability for warranty & customer non-satisfaction

® Increased risk of call-back campaigns

3.2 Society level

e Political framework / visions needed (e.g. EU e-safety action plan)

e Understand and describe societal benefits

e Support individual benefits for buying safety systems (e.g. tax reduction)

e Media support needed

o Effective education needed: In future integrated in driving lessons
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3.3 Individual level: Determinants of Product Acceptance
e Effectiveness & Usefulness

gobooooboooo e Increase in comfort and (perceived) safety
ooo00o0o0ooooon e Higher a(.:cep_)tan.ce for functional ad_d.ed va_lue_ .
e Personalization in terms of adaptability to individual needs and status of competence
oobooDoo0000D00] o Easiness of Operation / Efficiency
oooooooooooo o Intuitive operation, controllability & Learnability

oooooooooboooo

Level of Automation & Functional Definition
o Problem of identification of driver intention: system can not always interpret correct.

oooooooooooo System actions contrary to driver’s intention will drastically lower product acceptance (e.g.

intervention of an anticollision system while approaching to a vehicle in front advance to an

gooooooooooao overtaking manoeuvre)

000000000000 e Perceived Reliability

e Comparison of perception of real quality with quality expectations:

go0oooogogoooo  If expectations higher than perceived quality > negative effect on customer satisfaction

and brand loyalty
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