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Introduction

Intersections are
among the most
complex road
environments

Physiological signals are a
useful metric for providing
feedback about a driver’s state
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Introduction

Intersections are
among the most
complex road
environments

Skin conductance response
(SCR) could be a useful
indicator of activities of the
autonomic nervous system
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The aim of this research is to search for a correlation between:
• variations of Skin Conductance Response  (SCR); and
• variations of speed
in approaching to different types of at-grade intersections.

Research aim
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Experiment design – Study area

MUEAVI (Multi-User Environment for Autonomous Vehicle Innovation) 
Cranfield University October 29, 2021www.ictct.net |  5



Experiment design - Participants

Participants' requirements:
• 28 and 50 years old;
• driving license valid in the UK for a minimum of 3 years; and
• evenly divided between males and females.

Final sample:
• 19 participants (10 males and 9 females).
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Experiment design - Instrumentation

Vehicle:
Standard 2010 model year
Nissan LEAF

Empatica Inc., Cambridge, MA, USA

Wrist band sensor:
Empatica E4 (skin conductance
response)
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Experiment design - Instrumentation

Vehicle:
4 colour cameras:
§ 1 forward facing
§ 1 driver facing
§ 1 steering wheel facing
§ 1 feet facing
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Data collection 
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Benedek and Kaernbach, 2010

Data analysis - Skin Conductance Response (SCR)  

Parameters :
§ Number of peaks SCR
§ Peak amplitude
§ Electrodermal Impact Index 

(EEI) 

October 29, 2021www.ictct.net |  10



Data analysis –
Skin Conductance Response (SCR)  

Non-parametric tests Median Test and Mann-
Whitney U-test 

www.ictct.net

The two distributions of EEI related to 
T-junctions and roundabout are 
statistically significantly different
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Data analysis - Speed

Parameters :
§ Speed variation (ΔS100_0); and
§ Sign of speed variation (SSV) 
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Data analysis - Speed

Statistical tests

The two distributions of ΔS100_0 related to T-junctions and 
roundabout are statistically significantly different October 29, 2021 |  13www.ictct.net



Methodology

Association Rule with Apriori algorithm
data mining techniques

Threshold values : S ≥ 5%, C ≥ 50%, and L ≥ 1
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Results

Representation of the entire set 
of rules using the graph-based
visualization provided by the R-
extension package arulesViz
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Results

35 rules: 
• 16 rules for 

Intersection Type T-
Junction; and 

• 19 rules for 
Intersection Type
Roundabout.
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Results

Rules

Variables
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Results

Rules

Variables
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Study limitations

• A limitation to the presented study is the sample size.
• They have been analyzed only drivers’ electrodermal

activity to evaluate their physiological and behavioural
responses to different intersections.

• The results of this study should be regarded as indicative of
central issues worth studying further.
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Conclusions

• The stress level induced by roundabouts is significantly
higher than that one induced by T-junctions.

• If correlations between physiological parameters and
behavioural responses are found, design decisions could be
optimized.

• The safety analysis of a road infrastructure might be done
by applying the analysis of the driving behavior and the
analysis of the physiological response resulting from the
perception of the infrastructure scenario.
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Thank you for attention

Natalia Distefano 
University of Catania

Email: ndistefa@dica.unict.it
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