Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient’s Catalog No.

UMTRI-2010-34

4. Title and Subtitle 5. Report Date

Using Naturalistic Driving Data to Assess Variations in Fuel | December 2010

Efficiency among Individual Drivers 6. Performing Organization Code
383818

7. Author(s) 8. Performing Organization Report No.

David J. LeBlanc, Michael Sivak, and Scott Bogard UMTRI-2010-34

9. Performing Organization Name and Address 10. Work Unit no. (TRAIS)

The University of Michigan

Transportation Research Institute 11. Contract or Grant No.

2901 Baxter Road

Ann Arbor, Michigan 48109-2150 U.S.A.

12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered

The University of Michigan :

Sustainable Worldwide Transportation 14 Sponsoring Ageney Gode

15. Supplementary Notes

The current members of Sustainable Worldwide Transportation include Autoliv
Electronics, Bosch, FIA Foundation for the Automobile and Society, General Motors,
Honda R&D Americas, Meritor WABCO, Nissan Technical Center North America,
Renault, and Toyota Motor Engineering and Manufacturing North America.

Information about Sustainable Worldwide Transportation is available at:
http://www.umich.edu/~umtriswt

16. Abstract

Fuel consumption rates were studied from a naturalistic driving data set employing a
fleet of identical passenger vehicles with gasoline engines and automatic transmissions.
One hundred and seventeen drivers traveled a total of over 342,000 kilometers (213,000
miles), unsupervised, using one of the experiment’s instrumented test vehicles as their
own. Continuous monitoring of hundreds of data signals, including fuel flow rate,
provides a unique data set of driving behavior with a common vehicle. The results are
presented for both the overall fuel consumption as well as fuel consumption for speed-
keeping and accelerating-from-rest events.

A substantial variation in the overall fuel consumption rate was observed. The
differences between the mean consumption rate and the fuel consumption rates for the 10™
and 90™ percentile drivers were 13 and 16 percent, respectively, of the mean value. The
corresponding differences between the 10" and 90" percentiles and the mean for both
speed-keeping events and accelerating-from-rest events were up to 10 percent.

While some of the obtained variation in fuel economy is likely due to uncontrolled or
unmeasured factors, such as passenger and fuel weight, and wind, the data imply that the
behavior of real-world drivers adds significant variation to fuel consumption rates. The
present findings suggest the possibility of substantial potential gains in real-world
efficiencies through modification of driver behavior itself (e.g., through training), or for
electronic modulation technology between the driver’s foot and the throttle to modify a
relatively wasteful driver into a more efficient one.
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