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1. SCOPE

This SAE Recommended Practice defines key terms used in the description and analysis of video based driver eye glance 
behavior, as well as guidance in the analysis of that data. The information provided in this practiced is intended to provide 
consistency for terms, definitions, and analysis techniques. This practice is to be used in laboratory, driving simulator, and 
on-road evaluations of how people drive, with particular emphasis on evaluating Driver Vehicle Interfaces (DVIs; e.g., in-
vehicle multimedia systems, controls and displays). In terms of how such data are reduced, this version only concerns 
manual video-based techniques. However, even in its current form, the practice should be useful for describing the 
performance of automated sensors (eye trackers) and automated reduction (computer vision). 

1.1 Introduction 

Vision provides the primary source of information available to the driver.  Information is gathered by looking at objects and 
events, which in turn enables decision-making, control, and navigation of the vehicle in the road traffic environment.  
Assessment of driver visual behavior (eye glance behavior) provides a method to quantify the driver’s visual allocation to 
the roadway, traffic control devices, in-vehicle information sources, controls and mirrors and as such can be a useful tool in 
many ergonomic studies of the driver.  These would include evaluation of the visual demands of in-vehicle information 
devices, assessment of visual distraction, driver fatigue, workload, individual differences (e.g., novice versus expert) and 
basic studies of visual allocation in driving. 

DVIs and other advanced display and control systems associated with intelligent transportation systems (ITS) can present 
a range of driver-related information.  If these visual displays have associated controls (e.g., to select a zoom level or menu 
option), then the associated hand-controlled activities may also be visually guided and become part of the visual demand 
associated with a display application.  For this reason, it may be important to consider not only the visual behavior in relation 
to information display, but also the duration and frequency of glances associated with driver control actions. 
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Practical assessments of drivers in real or simulated environments are conducted to quantify the allocation of visual behavior 
to an area of interest (AOI).  It may be quantified by the location, duration, and frequency of glances to an AOI in the visual 
scene.  This approach often employs commonly available video-recording equipment.  However, it does not preclude the 
use of more sophisticated technologies such as eye trackers.  See references for a general discussion on capture 
techniques for video based eye glance data (e.g., Klauer, Dingus, Neale, Sudweeks, & Ramsey, 2006; Smith, Chang, 
Glassco, Foley, & Cohen, 2005). 

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the 
latest issue of SAE publications shall apply. 

2.1.1 ISO Publications 

Copies of these documents are available online at http://webstore.ansi.org/ 

ISO 15007-1:2014 Road vehicles - Measurement of driver visual behavior of transport information and control 
systems - Part 1: Definitions and metrics 

ISO 15007-2:2014 Road vehicles - Transport information and control systems: Equipment and procedures related 
the measurement of driver visual behavior - Part 2: Test Report 

2.1.2 Cited Publications 

Howett, G. (1983), “Size of Letters Required for Visibility as a Function of Viewing Distance and Observer Visual Acuity,” 
National Bureau of Standards Technical Note 1180,” Washington, DC 

Yarbus, A. (1967), “Eye Movements and Vision,” New York: Plenum Press 

2.2 Related Publications 
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American Psychological Association (APA) (2010), “Publication Manual of the APA,” 6th edition.  Washington DC (see 
Statistical Measures) 
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doi:10.4271/981198. 

Dingus, T. (1997), “Effects of Age, System Experience, and Navigation Technique on Driving with an Advanced Traveler 
Information System.,” Human Factors, 39 (2), 177-199 

Dingus, T., McGehee, D., Hulse, M., Jahns, S., Manakkal, N., Mollenhauer, M., and Fleischman, R.  (1995), “TRAVTEK 
Evaluation Task C3 - Camera Car Study,” (Tech. Report FHWA-RD-94-076).  McLean, VA:  Office of Safety and Traffic 
Operations Research and Development 

Fairclough, S. H., Ashby, M. C., and Parkes, A. M. (1993), “In-Vehicle Displays, Visual Workload and Usability Evaluation,” 
Vision in Vehicles - IV, 245-254, A. G. Gale et al., Eds. Elsevier Science Publishers B. V. (North-Holland) 

Klauer, S.G., Dingus, T.A., Neale, V.L., Sudweeks, J.D., and Ramsey, D.J. (2006). “The Impact of Driver Inattention on 
Near-Crash/Crash Risk: An Analysis Using the 100-Car Naturalistic Driving Study Data,” (DOT HS 810 594). Washington, 
DC: National Highway Traffic Safety Administration. 
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NHTSA. (2013). “Visual-Manual NHTSA Driver Distraction Guidelines for In-Vehicle Electronic Devices”: Notice of Federal 
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Vehicles - II, 317-324, A. G. Gale et al., Eds.  Elsevier Science Publishers B. V. (North-Holland) 

Smith, D.L., Chang, J., Glassco, R., Foley, J., and Cohen, D. (2005). “Methodology for Capturing Driver Eye Glance 
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3. DEFINITIONS 

3.1 AREA OF INTEREST (AOI) 

A pre-determined area within the visual scene, e.g., a rear-view mirror (see Figure 1). 

3.2 DIRECTION OF GAZE 

The AOI (see Figure 1) to which the eyes are directed. 
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3.3 DWELL TIME 

The sum all consecutive fixations and saccades within the AOI between transitions to other AOIs (see Figure 2). This is 
typically measured in milliseconds or seconds. 

3.4 FIXATION 

Alignment of the eyes so that the image of the fixated AOI falls on the fovea for a given time period. 

3.5 FRAME 

The basic unit of observation for data reduction based on the video data capture rate.  It is one of the successive pictures 
recorded to video capturing all pixels of the image.  The data reducer (or data reduction software) examines a video display 
of the driver’s eyes frame by frame to determine the driver eye fixation location. 

3.6 GLANCE/GLANCE DURATION 

The maintaining of visual gaze within an AOI, bounded by the perimeter of the AOI; comprised of at least one fixation and 
a transition to or from the AOI. See Figure 2, e.g., Glance 1 = T1 + F2. This is typically measured in milliseconds or seconds. 

3.7 GLANCE FREQUENCY 

The number of glances to an AOI within a sample interval where each glance is separated by at least one glance to a 
different AOI. This is typically measured in glances per second. 

3.8 GLANCE LOCATION PROBABILITY 

The probability that the eyes are fixated at an AOI (or set of related AOIs) during a sample interval. This would be defined 
as the number of glances to an AOI divided by the number of glances to all AOIs in the sample. 

3.9 LINK VALUE PROBABILITY 

The probability of a glance transition between two different locations.  Operationally, the link value probability between AOIs 
A and B is defined as the number of glance transitions from A to B plus the number of glance transitions from B to A; this 
sum divided by the total number of glance transitions between all pairs of locations in the sample interval time. 

3.10 SACCADE 

The brief movement of the eyes between fixations.  See Figure 2, e.g., S1. 

3.11 SAMPLE INTERVAL 

A reference time period that constitutes a sample of interest (e.g., an in-vehicle task or maneuver) in the video data. 

3.12 TOTAL EYES OFF ROAD TIME (TEORT) 

The summation of all glance durations to all AOIs other than the road scene ahead during a sample interval in seconds. 

3.13 TOTAL GLANCE TIME 

The summation of all glance durations to an AOI (or set of related AOIs) during a sample interval. This is typically measured 
in seconds. 

3.14 TRANSITION 

The change in eye fixation location from one AOI to a different AOI. 
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