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224.553 crashes (-3.1 %)
5.625 fatalities (-7.3 %)
316.630 injuries (-3.3 %)
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Fatalities I Urban
M Rural

[1Motorways
41.1%

B Single vehicles: 35% fatal
B Head-on Crashes: 25% fatal
B Crashes at intersections: 20% fatal




DESIGN CONSISTENCY and DRIVER BEHAVIOR
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GEOMETRIC DESIGN CONSISTENCY

Designer — side

User — side




ALIGNMENT INDICES

Alignment Indices Types

Curves

Tangents




ALIGNMENT INDICES




ALIGNMENT INDICES

Curve to Curve
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ALIGNMENT INDICES

Results:

Conclusions




SPEED versus ROAD ACCIDENTS

senza rispettare il " perimmettersi nel
segnale di dare flusso della

precedenza circolazione
1.9% 1.7%

" senza dare la
precedenza al veicolo
proveniente da destra

2.1%

" senzarispettare lo
stop
3.3%

" senza mantenere la
distanza di sicurezza

11.6% " contromano
14.3%

con eccesso di
velocita
32.6%

Procedeva con guida
distratta o andamento
indeciso
22.6%




GEOMETRIC DESIGN CONSISTENCY
SPEED EVALUATION




DESIGN CONSISTENCY EVALUATION

3 Safety Criteria

Prof. Ruediger Lamm

Safety Criterion | Consistency in the alignment

Safety Criterion Il Consistency in the operating speed

Safety Criterion I[ll Consistency in the driving dynamics




SAFETY CRITERION |
Design speed consistency




OPERATING SPEED Vs DESIGN SPEED
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SAFETY CRITERION I
Operating Speed Consistency




SAFETY CRITERION I
Driving Dynamics consistency




GEOMETRIC DESIGN CONSISTENCY




Why modify Lamm’s Safety Criteria?
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Why use Fuzzy Logic?

CONVENTIONAL MATHEMATIC LOGIC (CRISP)

TRUE FALSE

FUZZY LOGIC (Zadeh ‘65)

True and False
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Fuzzy Logic

The application of the Fuzzy Logic with respect to
the Safety Evaluation Process

Venn’'s Rule
p=2"-1=23-1=7

G = Good

F = Fair

P = Poor

G/F = Good/Fair
G/F/P= Good/Fair/Poor
G/P= Good/Poor

P/F= Poor/Fair
Sets partitions for each Safety Criterion according to Venn’s Rule




The Membership Functions
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Agreement between the fuzzy model (AR;,,,)
and the expected accident rate (AR)
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GEOMETRIC DESIGN CONSISTENCY

what is Workload ?

A Simple Task

Quality of Performance
Accident Rate

Arousal Level Driver Workload




MENTAL WORKLOAD

How to measure workload?




MENTAL WORKLOAD

Subjective Measures

Very easy Mo mental effort needed to As easy as driving a
drive straight, flat road

asy Little mental effort needed to
drive

Some mental effort needed to
drive

Moderate mental effort needed
to drive

Considerable mental effort concentrating you
needed to drive can steer a smooth path

High mental effort needed to
drive

Maximum mental effort
needed to drive

Maximum mental effort
needed to stay in lane
Maximum mental effort
needed to stay on road

Impnwlhle Cannot stay on the road Curves are too sharp to
stay on road




MENTAL WORKLOAD

Visual Demand measure




MENTAL WORKLOAD

Psycho - Physiologic measure

Psycho - Physioloqgic parameters

®Heart rate

*Blink rate

*Pupil dilatation
®*Muscles contractions

®*Electrodermal activity

®Brain activity




V A

National Research Project COFIN 2001




RIVER NSTRUMENTED
EHICLE CQUISITION YSTEM
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psycho-physiological parameters
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web camera
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Workload
Primary Task
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Workload
Psycho - Physiologic parameters
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CONCLUSIONS AND FUTURE WORK




Thank you for your Attention !




