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This study reports an investigation of the ability of subjects to 
estimate the velocity of the vehicle in which they are traveling. 
Equipment was developed to control the locus of visual stimu -
lation and the time that the stimulation was available for ob
servation. The acceleration of the vehicle was a parameter of 
the experiment. Stimulation time was held constant. 

Results show that, with time limitation, the locus of visual 
stimulation is significant in determining the accuracy of the 
estimates. Peripheral visual stimulation results in more ac
curate estimates of the absolute velocity of the vehicle than 
stimulation of the frontal visual field. The higher accelera
tion rate used to attain velocities alters the function such that 
all velocities are underestimated. 

It is hypothesized that fixation of the frontal field in "nor
mal" driving may be a factor in highway hypnosis, i.e., gross 
underestimation of absolute velocity. The significance of ab
solute velocity appreciation for steering behavior and multiple
car maneuvers is pointed out. 

•FIELD studies concerned with the estimation of the absolute velocity of the vehicle 
in which one is traveling l1ave been few. In 1916, Richardson (1), in a paper devoid 
of numerical values, emphasized the irregularity and variabilitY of the estimates ob
tained in his particular experimental situation. 

After a lapse of forty years, two studies of direct interest appeared. Suhr (2) in 
1957 compared speed estimation for laboratory and field conditions. A range effect 
was found. Low speeds were underestimated and high speeds overestimated. Also, 
overestimation at the high speeds was more pronounced with the laboratory device. 
Barch (3) in 1958 attempted to reproduce the effects of speed adaptation or highway 
hypnosis, which has been suggested as a contributing factor in certain types of traffic 
accidents. An adaptation speed of 50 mph maintained for as long as 8 minutes did not 
produce the effect according to the criterion used. A slight underestimation of the two 
terminal velocities, 30 and 40 mph, was attributed to the 50-mph anchor point and the 
fact that only deceleration was used to arrive at the estimate. The speed judgments 
were found to be "quite reliable. " 

Of particular interest are the studies of Hakkinen (4) who compared estimates made 
by subjects responding to films in which the camera was in the position of the driver 
with estimates made by passengers in an actual traffic situation. It was found that 
though the split-half reliability for each technique was high the correlation between the 
two techniques was not significantly different from zero. 

The most recent work in speed estimation has been done at Ohio State University. 
Chubb and Ernst (5) explored the velocity subjects attained in response to a velocity 
commanded by the-experimenter across two traffic densities. They report an inversio 
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of the range effect-lower velocities overestimated and higher velocities underesti
mated. Also, heavy traffic increases the estimate uniformly. Snider (6) examined 
the factors of (a) order of presentation of the estimation or production procedure, (b) 
presence or absence of feedback, (c) time under feedback condition, and (d) velocity, 
using the technique of the analysis of variance. Of these factors only velocity was 
statistically significant; however, many significant interactions were reported. 

The literature concerning the perception of motion in the laboratory, though in
structive, will not be reviewed here. The laboratory studies generally display small 
moving targets usually within the confines of the parafovea, whereas for the situation 
of interest-the vehicle moving through the environment-it has been shown (7) that 
angular velocity is minimal in the fovea and maximum in the periphery. -

In the real world, the rapidity with which an estimate is obtained is of importance. 
Especially in those emergent traffic conditions which call for a reappraisal, the esti
mate which takes longer is worth less if the two estimates are of a given accuracy and 
reliability. It is one purpose of the research to test the hypo thesis that with time limi
tation, stimulation of the peripheral visual field1 results in more accurate assessment 
of absolute velocity than stimulation of the frontal visual field. A second subsidiary 
hypothesis states that the estimates obtained with peripheral stimulation are of greater 
magnitude than those estimates obtained with frontal stimulation. 

The question of whether the velocity of moving objects is perceived directly or by 
a cognitive operation relating perceived spatial displacement to perceived duration is 
pertinent. In the periphery, angular velocity is high and movement obvious so that 
movement of the vehicle through the environment can be apprehended directly, whereas 
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Figure 1. Equipment and visual field, top view. 

1Frontal field refers to the 25 deg centered on the optical axis or line of sight and in the direction of 
motion; peripheral field refers to the field subtended between 65 and 90 deg (see Figs. I, 2 and 3). 



68 

in the fovea movement is slower so that ve-locity may have to be computed from an es
timation of distance traversed and a separate estimate of elapsed time. The latter is, 
of course, more time-consuming and in the extreme, corresponds to the solving of the 
equation, velocity equals distance divided by time, after the proper measurements have 
been made in the appropriate units. 

METHOD 

Apparatus 

The equipment constructed to control the segment of the visual field available and 
its duration for observation is ·shown in Figure 1. All observations were made binoc
ularly. The frontal field was controlled by two camera iris diaphragms. The distance 
between iris centers, corresponding to interocular distance, was made adjustable to 
accommodate individual variation. 

The peripheral field was controlled by two slats in a groove running parallel to the 
optical axis at a distance of 5 in. on either side of the observer's eye. The rear slat 
subtended an angle of 90 deg and the forward slat 65 deg at the observer's eye. Baf
fles blocked out all but the visual field of experimental concern (Figs. 2 and 3). The 
apparatus was positioned in the front passenger seat of the experimental vehicle, a 
1963 Ford sedan, by means of a boom. The subject's head was kept in position by means 
of a chin rest. 

The duration that the visual field was available for observation was controlled by 
three 4%-in. diameter shutters. An electronic timer controlled the voltage to the 
solenoids that operated the opening and closing of the shutters. 

Test Site and Subjects 

Experimental runs were conducted on a 5-mile stretch of unopened Interstate 64, a 
4-lane divided freeway in Virginia. The utilized westbound road consisted of two con-

Figure 2. The frontal field. 














