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A Study on the Driver Workload Reduction Effect of a Driving Support System by Analyzing Driver Behavior
Change
- An Experiment on Actual Expressway Targeted Drivers who routinely use full speed range ACC and LKA-

Tadahiko Kajikawa

Yoshiyuki Ariga

Yu Qishi Eiichi Someya

This study had real users try the driving support system, which consists of full-speed range ACC and LKA, to verify the system’s effectiveness

in reducing the driver workload while cruising along an actual expressway in a condition similar to their daily driving experience. The result

showed that the subjects felt about 60% reduction of the driver workload and paid more attention to the surrounding situation than the vehicle

ahead, while using the system compared to when it was inactivated. Assistance to acceleration, braking, and steering actions were suggested to

facilitate cognitive tasks and positively affect the drivers’ sense of safety.
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Fig.1 The Actual Condition of the Experiment
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Fig.2 A Rough Sketch of the Actual Situation in the Car
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Table.1 The Result of Driving Behavior Measurement

[Driver’s Behavior to Measure]) [The Result]

EEEEF Him
. Frequency of Pressing Accelerator ~ Once Once
Driving in12.4s in12.8s
Behavior Frequency of Pressing Brake Pedal Once Once
in183s in26s
Gaze Frequency of Vehicles Ahead 60.3 times 7419 twm_es
per minute per minute
. - 3.4 times 1.9 times
Cognitive Gaze Frequency of Vehicles Beside and Behind per minute per minute
Behavior . 7.9 times 4.0 times
Gaze Frequency of Signs per minute per minute
Gaze Frequency of Vehicle Information 9.1 times 8.3 times
per minute per minute

Vakse of Al Subjects.
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Fig.5 Average of NASA-TLX Rating Scales and WWL in Heavy
Traffic among All Subjects
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Table.2 Average of gaze frequency and time in every minute at the
car in front and at other than that

in Heavy Average of Gaze Average of Total Gaze
Traffic Frequency (times/min) | Time (seconds/min)
inactive active inactive active
At the Car in 62.7 58.2 19.63 18.11
jels  times times seconds  seconds
At the others 26.4 32.3 5.74 7.82
of Aol* times times seconds  seconds

in Light Average of Gaze Average of Total Gaze
Traffic Frequency (times/min) | Time (seconds/min)
inactive active inactive active
At the Car in 49.2 31.3 17.25 10.28
Fenls  times times seconds  seconds
At the others 31.5 31.2 7.41 7.86
of Aol* times times seconds  seconds

*Area of Interests, defined as the cars in Front, that in Front Right, that in
Front Left, Right and Left Mirror of the Car, Billboards, Traffic Signs,
Console Gauges, and Navigation Systems in this research.
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Fig.6 Result of Gaze Behavior while Driving in Heavy Traffic of a Representative Subject
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