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Evaluation of the Safety impact by Adaptive Cruise Control System
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ABSTRACT

This paper discusses the evaluation of the safety impact of the Adaptive Cruise Control (ACC) system in
Korea. To evaluate the safety impact, this paper suggests an analysis method by using the test scenario and
field operational test data. The test scenario is composed to represent the main component factor of the ACC
system and ACC related accident situation such as rear-end collision, lane-change, and road-curvature, etc.
Also, from the field operation test data, the system’'s potential to increase the safety can be measured
ideally. Besides, field operational testdata was used to revise the expected safety impact value as Korean
road conditions. By using the proposed evaluation method, enhanced safety impact of the ACC system can
be estimated scientifically.
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Table 1 Safety Impact and Benefit-Cost Assessment of the
ACC system by SEISS project

Aggregated Safety Impact (EU-25)

2010 2020

Accidents 3,349 8491
Fatalities 213 332

Severe Injuries 1,348 2,667

Slight Injuries 3,346 6,654

Benefit-Cost Assessment in
Mill. € per Year(EU-25)
2010 2020

Benefit-Cost Ratio 0.9 1.2
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Table 2 main component factor of the ACC system

Pegzgtr;i;lce Assessment Elements
In-lane Vehicle Detection
Detection Side-lane Vehicle Detection
Mult-vehicle Detection
Following Performance: Curved Road
Decision Following Performance: Multi—Vehicle

Following Performance: In-path Vehicle

Control Performance: Deceleration
Control Control Performance: Cut-In Vehicle

Control Performance: Lane Change
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Table 3 Test Scenario for evaluation of ACC systems

Driving Situation Scenario
Curved Entrance | In-path Vehicle | Side-lane Vehicle
Road |Following | In-path Vehicle | Side-lane Vehicle
Cut In Straight Road Curved Road
Lane Change Subject Vehicle’s Lane Change
Straight Road Detection Range ‘ Distance Control
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Table 4 Test result of ACC systems

Test Vehicle A
Driving Situation Scenario Sum
Curved Entrance 84 10 _n
Road | Following 10 10 '
Cut In 95 8.2 17.7/20
Lane Change -
Straight Road 94 75 16.9/20
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Fig. 4 Longitudinal acceleration tendency relative to the velocity
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Fig. 5 Clearance-Velocity Relation
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Table 5 Distribution of linear coefficient in following data

Following-Data ( 15 person, 342min)

Index-Percentile 5% | 25% | Mean | 75%

95%

Linear coefficient [s]| 0.72 | 1.07 | 136 | 169

2.27
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Table 6 Near crash rate in sample data

Test Data Based
Driving Distance(km) 2795
Near Crash No. 23
Average 13]/12.2km
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Table 7 Traffic Accidents Scenario by NTHSA research

Pre-Crash Scenario %
Following Vehicle Approaching a Lead Vehicle | 27.46
Vehicle Taking Evasive Action Without Prior
. 095
Vehicle Maneuver
Vehicle(s) Changing Lanes - Vehicles Traveling
- . 5.69
in Same Direction
Following Vehicle Making a Maneuver and 14
Approaching Lead Vehicle ’
Sub-total 3554
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where, PNC,, (S )= Near crashratewith System
PNC,, (S )=Near crashratewithout System
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