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[ Introduction }

¢ ZDRN\
Q/’@‘%‘L‘;\; 1.19 million people (2023) & Driver distraction is a major contributing factor

Driver Monitoring System



[ Introduction }

» Policy and Privacy Concerns

» Technological Constraints
Descriptive Analysis
» Unequal Access

> Limited Consideration of Global Behavior

* To explore and describe how self-reported driver distraction is associated with
‘ (A ) driving behavior, and levels of automation

* Inform and improve future driver monitoring systems
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____________ Vethodoloay

Raw JSON
Data

01

Data
Processing

Aggregating
Cleaning Data

Data
Insights

02 03 04 05

Feature Exploratory Statistical Advanced
Selection Analysis & priver Profiling Analytics
Visualization
Focusing on Box Plots Levene's Test Friedman Test
Automation and Density Plots Kruskal-Wallis Test

Durbin-Watson Test

Distraction Time-series Plots Dunn's Test
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» Define, Develop, Test and Validate a ‘Safety Tolerance Zone
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Performance Feedback Gamification

No Intervention Real-time
Interventions
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Hancox, G. et al. (2021). Description of the on-road driving trials for identifying safety tolerance zones and the performance of in-vehicle
interventions. Deliverable 5.3 of the EC H2020 project i-DREAMS.



Dataset

Harsh Events

Level 1
0-5 > speed limit

Harsh Braking

5-10 > speed limit

Y
O 015> speed limit é Harsh Accelerating
® 15-20 > speed limit \

Level 5
20-25 > speed limit —

E‘_’é Risky Headway

Over Speeding
Levels

Harsh Cornering

Over Speeding

Level 6
25-30 > speed limit

Level 7
30+ > speed limit
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Dataset
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Phase 1

Phase 2

Number of Drivers
52

Number of Trips
13866

Total Hours Driven
3260.615

Hours of Driving by Phase and Reported Physical distraction Status

270.8

Phase 3

377.7

©

Reported Physical
Distraction

Reported Physical
Non-Distraction

Phase 4
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Hours Driven

Dataset

Number of Drivers Reported Physical
l 52 Distraction
Driving X Number of Trips
Statistics ’ R 13866
@ Total Hours Driven Reported Physical
3260.615 Non-Distraction
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Behavior Analysis

Comparative Radar Chart of Driving Behavior by Reported Physical distraction Groups +»» Distracted drivers tend to show more “RiSky Headway”

Harsh Accel (High)

Distribution of Headway by Reported Physical Distraction groups
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Density of Headway by Reported Physical Distraction Groups
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1 Reported Physical Distraction
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Density

Behavior Analysis

Density of Active Over Speeding levels by Reported Physical Distraction Status
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Higher speeds deviations for reported distraction group
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Behavior Analysis

Car Speed (km/hr)

*  Durbin-Watson Test for Headway

Speed Praofile - Drivers with No Reported Phone Use (Chunk 2)

Trips (Driver Initial) TSR Warning Levels (Dots)
ip: driver16irip169... (D: driver16.) © 3-10150ver - H —
Tiy. vl d?. 0 et ) O i ismom rivers in a ases =
p139... (D: driverls..) © 5-20250ver
p68... (D: driver20..) @ 6-25-300ver
7-30+ over

» DW < 2: Positive autocorrelation

DW Statistic
Phase 1 0.026
; Phase 2 0.026
| Phase 3 0.023
L\ | Phase 4 0.024

il Avg. Stat.
0 500 1000 : 15[32 " S n) 2000 2500 3000 AC roSS All 0.029
Drivers
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Different Automation Level Analysis

Distribution of Headway across Phases

* Friedman Test for Headway 25

» Drivers in all 4 phases = 30

2.0
* p-values:
1.5
Phase1 Phase2 Phase3 | Phase4 ?E

1.0

Phase 1 1.000 0.626 0.034 0.00004

Phase 2 1.000 0.437 0.005 os

Phase 3 1.000 0.273

Phase 4 1.000 0.0 D — — S

Phase 1 Phase 2 Phase 3 Phase 4
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Different Automation Level Analysis

Distribution of Headway by Reported Physical Distraction Status
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Big-Data Analytics

Reported Distraction & Headway: A complex relationship

between driver headway and their reported distraction

Speeding Behavior: Reported distraction group shows greater

tendency to exceed speed limits

Consistent Patterns: Positive temporal correlation in over-

speeding behavior across all drivers and automation phases

Effective Interventions: Driver automation and behavioral
interventions (gamification) show positive impact on driver

headway maintenance



Limitation &

Future Works

Data Constraints

Self-Report Bias

=

More Dataset (e.g. Sharp2)
More Parameters (e.g. IBI)
Real-time Data on Distraction

Closer Look (Per Trip)
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"Multitasking: the ability to
screw everything up simultaneously.”

- Jeremy Clarkson
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