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This paper compares the effect of varying the sensory input 
(visual, auditory, kinesthetic, tactile, and vestibular cues) on 
the appreciation of traveled velocity. A movie technique was 
developed to remove the effects of acceleration and to present 
controlled frontal and peripheral visual cues. The range of 
velocities was extended to 100 mph. 

It is concluded that (a) the removal of the force-sense feed
back mechanism acts to reduce the ratio of the estimated to the 
presented or actual range of velocities; (b) there is direct varia
tion of the absolute error with velocity as the range is extended 
to include high speeds; and (c) sensing of velocity based on pe
ripheral visual stimulation appears to be more resistant to ex
perimental artifacts, such as a monotonous environment, fatigue, 
and the beta effect (apparent movement produced by an increase 
of illumination of part of the field), than frontal visual stimula
tion. 

A methodological confusion in plotting velocity sensing data 
when using the methods of estimation and production is pointed 
out as influencing the description of such data in terms of over
estimation and under-estimation. 

•ANALYSES of the driving task generally place heavy emphasis on the visual input. For 
example, Allen (1) centrally locates the eye as the receptor to interface the environ
ment and to discriminate position, direction, and speed. Similarly, Cumming (2) defines 
visual as the input to the perceptual and computer mechanism responsible for the 
decision-making process underlying control movements. This author then continues to 
link speed control and the ability to appreciate and predict a changing complex system 
to the development of skill, thus making possible the "extracting of constants" allowing 
smoothness and coordination. 

The visual perception of velocity is implicated in the evaluation of the conditions pre
ceding the execution of a driving maneuver; the accuracy of such evaluation determines 
whether the judgment to execute or refrain from execution is sound. For complex judg
ment, such as determining the meeting point of two cars on a roadway, Bjorkman (3) has 
found that the estimate of the meeting point is biased toward the midpoint. The stUdy by 
Silver and Farber (4) of the passing maneuver indicates that the velocity estimation of 
the oncoming vehicle is inadequate. Analysis of the perceptual conditions underlying the 
passing maneuver by Mashhour (5) indicates that the perceptual situation is unfavorable 
to the human being for the extraction of such information. Brian (6) has examined the 
visual cues of potential utility in the crossing maneuver. -

Both crossing and passing maneuvers involve additive velocities (the speed of the 
driver's vehicle plus the speed of the other vehicle) that are perceptually modified by 
the location and orientation of the other vehicle. A simpler perceptual problem inves
tigated by Michaels and Cozan (~), the approach of a stationary roadside object, led 
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them to predict that the decision to displace was based on whether the object had a side
wise component of angular velocity (the sidewise component being affected by both for
ward motion and the object's relative position to the driver). The velocity of the driven 
vehicle is thus one component common to all driving situations. 

The most simple driving situation, once a vehicle is on the road, consists of the 
driver moving down the road unhampered by other vehicles. To maintain stability and 
to drive safely requires that traveled velocity be appreciated, for not only is the pre
dicted future state of the system dependent on perceived velocity, but steering is also 
dependent on it. Poulton (8), treating tracking as an analog of the driving task, con
siders speed anticipation-the decision aspect based on the perception or inference of 
the stimulus movement-as essential. Wohl (9) states that the proper steering input is 
a complex function of vehicle dynamics inversely proportional to the speed or square of 
the speed depending on the primacy of the visual cue used as reference on the roadway. 

C~lvert's "sh·P~mP.r theorv" (10) indicated that the driver Perceives motion from ob
jects in the visual field strea~g across the field of view that emanate from a central 
focus. Gordon and Michaels (11), expanding and mathematically detailing the "stream
ers," show that the angular velocity of an ideal ground plane is minimal in the fovea and 
maximum in the periphery. Salvatore (12) has shown in a field study that peripheral 
visual stimulation results in more effective velocity cuing than frontal visual stimulatio1 
under conditions of restricted observation time. The reservation of the peripheral fielc 
for velocity sensing and the frontal field for direction cues is attractive but untenable 
because direction cues other than heading, e.g., lateral placement and path angle, re
quire the peripheral field for their sensing (13). 

THE EXPERIMENT 

The sensory or perceptual cues to traveled velocity are visual, auditory, kinesthetic 
tactile, and vestibular. Because the purpose of the research program was to discover 
the mechanisms underlying the perception of movement, a field study was conducted 
earlier that controlled the visual input, eliminated the auditory input, and varied the 
kinesthetic, tactile, and vestibular inputs by reaching the assigned velocities at two 
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Figure l. Schematic of theccmerccrrcngement for filming end retinal reception of the projected fields. 
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LIGHT TIGHT ENCLOSURE 

Figure 2. Schematic of laboratory arrangements: (l) solenoid to external shutter; (2) solenoid to pro
jector clutch; and (3) photocell. 

levels of acceleration. The purposes of the present laboratory experiment were three: 
(a) to compare velocity sensing with kinesthetic, tactile, and vestibular cues removed, 
i.e., zero acceleration; (b) to extend the range of velocities to 100 mph; and (c) to dis
cover the effect of exposure to high velocities on subsequent judgment of the normal 
range of velocities. 

MOVIE TECHNIQUE 

A camera was mounted on the front passenger seat of a convertible at normal eye 
height (48 in.) facing the direction of motion. The convertible was driven to its assigned 
velocity (20, 40, 60, 80, or 100 mph) at the test site, which was an unopened section of 
Interstate 70N just outside Baltimore, and the scene was recorded on film. To obtain 
the peripheral view, the camera was mounted facing the roadside in an orthogonal posi
tion in relation to the direction of motion. 

For the presentation of the visual input, a light-tight enclosure was built in which the 
front and one of the side walls consisted of a 4- by 6-ft rear-projection screen. Inside 

Experiment 

TABLE 1 

EXPERIMENT DESIGN 

Factor and 
Extent of Variation 

Mode x 2 
Velocity x 3 
Subjects x 4 
Mode x 2 
Velocity x 5 
Subjects x 4 
Mode x 2 
Velocity x 3 
Subjects x 4 

Replications 
per Cell 

Observations 
per Experiment 

120 

200 

120 
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the enclosure the subject sat on an adjustable bucket seat to compensate for differential 
eye height and placed his head in a chin rest in order to locate eye position exactly in 
relation to the screens. A wooden automobile hood with steering wheel assembly com
pleted the furnishings of the interior. The frontal and peripheral visual fields available 
to the subject were attained by pasting black-painted cardboard onto the screens. 

TwomodifiedBellandHowell time and study projectors, placed at eye height, carried 
the spliced film sequence that provided the visual input for the subject. Hoods placed 
over the projector lamps prevented ambient light spillage onto the rear projection 
screens. Neutral density filters placed in front of the projector lens reduced the light 
intensity output of the projectors to an acceptable level. The control of the stimulus 
and interstimulus interval was arranged by an electronic timing and switching device 
connected to the modified projectors. The experimenter's console consisted of the 
electronic device just outside of the light-tight enclosure. The stimulus and inter-
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tor was triggered by a switch. The electronic sequence was as follows: (a) countdown 
of the interstimulus interval; (b) actuation of the solenoid to the projector clutch, one 
second prior to exposure, to transport the film at 24 fps (frames per second) at expo
sure; (c) activation of the solenoid opening the external shutter permitting the image to 
be projected onto the screen; (d) deactivation of the solenoid closing the external shutter 
and terminating the stimulus interval; (e) disengagement of the solenoid clutch by the 
photocell implanted in the lens barrel when the film reaches the black frames; and (f) 
recycling. Figures 1 through 4 display various aspects of the experimental sequence. 
Each of the three experiments was considered a three factorial in which each cell was 
replicated five times. Table 1 indicates the overall experiment design. 

The factor "mode" refers to the frontal or peripheral visual field, which was 25 deg in 
either case. The field of view was centered on the optical axis in the frontal case and 
was from 90 to 65 deg in the peripheral case. The velocity instances were 20, 40, and 60 
mph in Experiments 1 and 3, and 30, 40, 60, 80, and 100 mph in Experiment 2. All three 
experimental sessions were conducted in the afternoon and including the training and 
pretesting period occupied between two and three hours. The stimulus interval or pre
sentation time was one second in all cases. 

EXPERIMENTAL PROCEDURE 
Subjects taken to the laboratory were allowed a few minutes to familiarize themselve1 

with the test environment after which visual acuity, extent of peripheral field, and other 
visual functions were examined on the Bausch and Lomb Orthorater. Following this, a 
preliminary explanation of the experiment was given, and the subject was placed in posi
tion by the adjustable bucket seat and chin rest. The subject was then shown a training 
film for both frontal and peripheral fields, in which the vehicle beginning at a standstill 
accelerated to 60 mph. As the vehicle passed through the20- and40-mphlevel and 
reached the 60-mph level test velocities, the speed was called out to the subject. This 
served as the subject's baseline level or anchor. The steady state of 60 mph was main
tained for several minutes, and the external shutter was operated manually by the ex
perimenter in order to acquaint the subject with the brief observation time of one second 

Following Experiment 1 and prior to Experiment 2, one-second exposures of travel 
speeds up to 100 mph were given. Prior to experimentation, a random noise generator 
in the subject's enclosure was switched on at a level sufficient to mask clicks from the 
solenoids on the projectors. The subject communicated his verbal estimate of traveled 
velocity by wireless radio to the experimenter sitting at a console adjacent to the sub
ject's booth. 

Subjects 

The four volunteers, two males and two females, were professionals associated with 
the Bureau of Public Roads-two highway engineers, a psychologist, and a mathemati
cian. Two subjects wore prescription eyeglasses. Visual acuity was 20/20 or better 
and the minimum peripheral field 80 deg. The ranges for age and years of driving ex
perience were 23 to 32 and 7 to 14 respectively. The maximum velocity obtained on the 
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Figure 3. Frontal view seen by the subject. 

Figure 4. Peripheral view seen by the subject. 
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TABLE 2 

ANALYSIS OF VARIANCE COMPARISON OF FIELD AND LABORATORY METHODS 

Laboratory Field 

Acceleration Experiment 1 Experiment 1 Experiment 2 

Source dfa 0 mphps 1 mphps 5 mphps 

MS F MS F MS F 

Velocity 2 5, 948.12 84.Y?e 14,690.23 229.62e 11,290.0a 386 .5 le 
Mode 1 3,aaa.aa 42 .85e 991.88 15.5ae 130.21 4.46c 
Subj eels 3 624.99 8.02e 42.98 Nsb 2a4 .75 7.0ld 
v x s 6 163.96 2.34c 125 .28 NS 148.56 5.aae 
VxM 2 12a.63 NS 47.50 NS 10.33 NS 
s x M 3 188.aa NS 140.48 NS 65.28 NS 
V x S x M 6 14.95 NS 59.03 NS 49 .33 NS 
Error 96 7a .aa 63 .96 29.21 

cdf-degree of freedom. 0 p < a.as. 
e 

p < 0.001. 
bNS-Not significant. dp < 0.01. 

highway was reported as being between 70 and 115 mph; the approximate yearly mile
age, between 7,500 and 25,000 miles . 

Instructions to Subjects 

The following is the instruction given to the subjects: 

"The purpose of this experiment is to find out how people estimate velocity. Your jot 
in the experiment will be to give verbal estimates of the apparent velocity that the visual 
stimulation provides to you. Give your estimates to the nearest 5 miles; for example, 
25, 30, and 35 mph. 

"Your view of the screens (movie) will be intermittent during the experiment. Every 
45 seconds you will have a brief view of either the front or side screen. You will not 
know ahead of time whether your view of the scene or road will be frontal or peripheral 
so be ready to observe in either direction. The best way to accomplish this is to stare 
straight ahead, in what we call a stare mode. Try it. Staring straight ahead, you shou 
be able to view either the frontal or peripheral scene without moving your eyes, as you 
did in the eye test. 

"A tap on the booth from me will be the indication that either the front or the side 
scene will be available for observation for a short time and you should be ready to ob-

TABLE 3 

MEANS AND STANDARD DEVIATIONS COMPARISON OF FIELD AND 
LABORATORY METHODS 

Lobor11tory F ield 

Acceleration Experiment 1 Experiment 1 Experiment 2 
Velocity 

0 mphps 0 mphps 5 mphps 

Frontal Peripheral Frontal Peripheral Frontal Peripheral 

2a mph 
me au 21.ao 29.25 15.0a 19.25 14.50 16.25 
standard 
deviation 5.61 8.40 6.00 8.41 4.72 4.97 

40 mph 
mean 32.50 46.50 34.25 42.75 31.25 36.0a 
standard 
deviation 9.42 10.96 8.05 7.33 8.06 6.a5 

60 mph 
mean 45 .05 53.25 53.25 57 .75 48,25 49.50 
standard 
deviation 10.11 9.9a 10.54 7 .33 8.82 5.68 
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Figure 6. Estimated vs actual speed-field 
(acceleration, 1 mphps). 

serve. As soon as the scene ends, give your estimate immediately. Velocity estimates 
that are delayed cannot be used. If you are not sure of the speed, guess. Donothesitate. 

"The sequence of events will be (a) dark phase for 45 seconds; (b) tap on booth, be 
ready to observe; (c) appearance of front or side scene, observe; (d) end of scene, re
port velocity impression to nearest 5 miles; and (c) repetition of the above until you are 
fatigued. If you become tired tap on the booth and we will take a break. Are there any 
questions? 

"When Itap on the booth, get ready to observe by staring in front. You will see what 
is exposed at the side without moving your eyes. Repeat-do not move your eyes. At 
the outset of the experiment I will ask you to start counting backward, out loud, from 
999. stop counting when you hear the tap on the booth. Resume counting after you have 
given your estimate." 
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Figure 7. Estimated vs actual speed-field 
(acceleration, 5 mphps). 
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Figure 8. Estimated vs actual speed-laboratory 
(acceleration, 0 mphps). 
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Results 

TABLE 4 

ANALYSIS OF VARIANCE COMPARISON OF LABORATORY EXPERIMENTS 

Laboratory 

Acceleration Experiment 1 Experiment 2 Experiment 3 

Source dfa 0 mphps O mphps 0 mphps 

MS F MS F MS F 

Velocity 2 {4)b 5,948.12 84.97f 13,812.18 68.33f 4,231.46 19. 1of 
Mode 1 3,000.00 42.85f 1, 741.00 8.61e 421.87 Ns" 
Subjects 3 624.99 8.92f 4,857 .00 24.03f 1,276.87 5.94f 
v x s 6 (12) 163.96 2.34d 277.60 NS 121.46 Nil 
vxM 2 (4) 120 .63 NS 171.94 NS 416.13 NS 
s x M 3 188.00 NS 600.66 2.97d 627 .98 2.92d 
V x S x M 6 (12) 14.95 NS 270.66 NS 97 .23 NS 
Error 96 (160) 70 .00 202.12 214.79 

adf-de9roes of Freodom. 
bNumbeN in parenthes:os refer to the degrees of freedom in Experiment 2 where they deviate from Experi-

ments 1 and 3. 
CNS--Not significant. 
dp < o.os. 
•p < 0.01. 
fp < 0.001. 

The analysis of variance of Table 2 compares Experiment 1 of the present laboratory 
study with two previous field experiments. For purposes of this analysis, the conditions 
of the experiment are the same with the exception of the acceleration cues that are re
moved in the laboratory. The analysis of variance conducted with the movie technique 
yields a pattern more similar to the field study using a 5-mphps than a 1-mphps accel
eration. It appears that too much acceleration and the absence of acceleration have a sim
ilar effect. The velocity factor is significant and, in all three analyses but the F-ratio, 
is smaller in the laboratory, as should be expected. The mode of observation, frontal 
or peripheral, is more pronounced in the laboratory, which is as expected because the 
increased acceleration has previously shown to decrease the differential sensitivity. 

TABLE 5 

MEANS AND STANDARD DEVIATIONS COMPARISON OF LABORATORY EXPERIMENTS 

Laboratory 

Acceleration 
Experiment 1 Experiment 2 Experiment 3 

Velocity 0 mphps 0 mphps 0 mph 

Frontal Peripheral Frontal Peripheral Frontal Peripheral 

20 mph 
mean 21.00 29.25 24.25 33.75 38.00 26.50 
standard 
deviation 5.61 8.40 10.87 11.60 17 .64 7 .25 

40 mph 
mean 32.50 46.50 40.75 48 .25 49.50 44.50 
standard 
deviation 9.42 10.96 11.43 16.04 18.43 14.30 

60 mph 
mean 45,05 53.25 51.50 57 .25 51.75 55.00 
standard 
deviation 10.11 9.90 16.56 16.26 13.98 15.00 

60 mph 
mean 62.50 70.25 
standard 
deviation 13.06 21.53 

100 mph 
mean 77.00 76.00 
standard 
deviation 16.60 17.29 
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Figure 9. Estimated vs actual speed-labora
tory (acceleration, 9 mphps). 
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The variance source associated with indi
viduals is significant here as it was with 
the higher acceleration level and it is tenta
tively suggested that a 1-mphps acceleration 
level minimizes this source of variance. 
The velocity-subject interaction follows the 
same pattern. 

The corresponding means and standard 
deviations are given in Table 3, and the 
means are plotted in Figures 5, 6, and 7. 
Comparability was achieved in the labora
tory insofar as the peripheral judgments 
yielded higher estimates than the frontal 
judgments; the standard deviations are 
roughly parallel. However, the more ac
curate results attributed to peripheral es
timates of velocity in the field are lacking 
in the laboratory. Rather, the low velocity 
(20 mph) is estimated higher and the high 
velocity (60 mph) is estimated lower; 
i.e., the estimated range is reduced con-
siderably. 

The analysis of variance for Experiment 2, extending the range of velocities to 100 
mph, is given in Table 4, the means and standard deviations are given in Table 5, and 
the means are plotted in Figure 8. Velocity is again significant; mode of observation 
is significant also but not wi.th as high a level as previously, and the variance attribut
able to subjects increases. The latter is perhaps understandable because the higher 
velocities are not commonly experienced. The significant interaction in this experi
ment is the subjects-mode, indicating that some subjects are no longer responding to 
the differential stimulation of the frontal-peripheral dichotomy. The peripheral stimu
lus again yields the higher estimates except at the 100-mph condition. The direct varia
tion of the absolute error with velocity is obvious as can be seen in the flattening of the 
curve at higher speeds. However, the expected increase of the standard variation with 
velocity does not materialize. 

The results of Experiment 3 given in Table 4 are similar, according to the analysis 
of variance, to those of Experiment 2 with one major exception. The mode factor is no 

TABLE 6 

ESTIMATED RANGE AS A FUNCTION OF EXPERIMENT 

Range Mean 
Percent 

Experiment Estimated/Presented 
Presented Estimated Range Range 

Movie 
1-0 mphps 40 24.03 Aa 60 

40 24.05 Fb 60 
40 24,00 pC 60 

2-0 mphps 80 47 .50 A 59 
80 52.75 F 66 
80 42.25 p 53 

3-0 mphps 40 20.12 A 50 
40 13,75 F 34 
40 26.50 p 66 

Field 
1-1 mphps 40 38.33 A 96 

40 38.25 F 96 
40 38.50 p 96 

2-5 mphps 40 33.50 A 84 
40 33.75 F 84 
40 33.25 p 84 

0 A-average. F-Frontal. 
0 P-peripheral 
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longer significant and examination of Table 5 and Figure 9 indicates that an actual re
versal has occurred at 20 and 40 mph. The frontal stimulus causes velocity estimates 
to be higher than the peripheral stimulus. The F-ratio for velocity is much smaller 
than that obtained in Experiment 1. The subjects-mode interaction is significant as in 
Experiment 2, indicating again that the subjects' response to the differential stimulation 
is selective at various speeds. 

DISCUSSION AND INTERPRETATION OF RESULTS 

As the experiment progressed, the effects of velocity became less marked (decrease 
in F -ratio from Experiment 1 through Experiment 2 to Exper iment 3) and the mode 
factor also became less significant with a tendency toward reversal (frontal estimates 
higher than peripheral estimates) in Experiment 3. These effects are apparent in 
Table 6. 

The et;ti111ated i-;ange of EA-periment 1 is 50 percent cf the actual ra.11ge, compared. 
with a range of 96 percent and 84 percent with the field tests. This reduced range in 
the laboratory is in agreement with the findings of previous investigators (14, 15). These 
results may be explained by the fact that moving the exper iment to the labor atory has 
eliminated the acceler ative or force-sense feedback mechanism active in the field (16). 
It does not, however, square off against the contention that the visual system is most 
sensitive to motion because the movement of the visual field is directly proportional to 
vehicular velocity (11), wher eas the force senses-kinesthesis, vestibule, and somes 
thesis-are not so finely graded. Of cour se, the auditory cue wa.s also missing and an 
experiment is now being conducted to determine the influence of the auditory cue on 
velocity sensing. 

The reduction in range as the experiments progressed and the reversal in the esti
mated range in the frontal and peripheral fields needs explanation. The reduction in 
range indicates that the ability to discriminate velocity visually has been compromised, 
possibly because of fatigue and monotonous environment. In addition, the subjects were 
in a completely dark field between stimuli and it is possible that as the experiment pro
gressed and fatigue ent ered the picture, a beta effect-apparent movement caused by an 
increase of illumination of part of the field-was produced. This is a good possibility 
because the beta effect would be expected to be more pronounced in the frontal field 
(Table 4 indicates that frontal estimates wer e higher at the end of the experiment). The 
discrepancy of the estimated range of the frontal and peripheral fields can be explained 
in the same fashion. That is, the judgment of the frontal field is more influenced by the 
beta effect than by the angular velocity of the visual field. 

The subjects' comments concerning the efficacy of modal stimulation are of interest 
at this point. "Estimating speed from the periphery is a farce." All comments showed 
agreement in deprecation of the periphery. However, the previous field experiments 
show the periphery to produce greater reliability and accuracy, and the present experi
ments indicate greater resistance of the periphery to experimental artifacts. It is 
speculated that the frontal field is overevaluated in the sense that the same angular sub
tense, 25 deg in this particular case, includes a much greater expanse of real territory. 
Also, normal fixation is in the frontal-parallel plane. A real basis for the unfavorable 
comments pertinent to the periphery may be that smaller apparent aperture of the pe
riphery resulted in blocking off desirable motion cues at the higher speeds. That is, the 
degree of acceptable blur may be a constant and the estimate of traveled velocity is ob
tained by locating its position further forward in the periphery, a result that would ex
plain the flattening of the curve at the higher speeds. Further, the peripheral movement 
cues may be traded more easily for the directional cues of the frontal field (a move that 
may or may not be wise). 

Past studies of velocity sensing summarize results in terms of over- and under
estimation . Suhr (17), in comparing velocity sensing on the road and with a laboratory de
vice, states that there isunder-estimationof lower velocities and over-estimation of 
higher velocities. Suhr's graphs indicate a reduction of the estimated range in the lab
oratory. Chubb and Ernst (18) studied velocity attainment on real highways of varying 
traffic densities and reportedthat lower velocities were over-estimated and higher 
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Figure 10. Over- and under-estimation as a function of the label on the coordinate system. 

velocities were under-estimated, with the higher traffic density increasing the estimates 
uniformly. Snider (19) compared the methods of velocity production and velocity esti
mation and stated over-estimation or production of lower velocities and under-estimation 
or production of higher velocities. It appears that a body of knowledge is being accumu
lated in this area. However, interpretation is in doubt because of a confusion, first 
pointed out by Hakkenen (15), of what constitutes over- or under-estimation. The con
fusion appears to be methodological and results in discrepancies as to what is plotted 
on the coordinate system. The various possibilities that may be plotted when the meth
ods of velocity production and velocity estimation are used are shown in Figure 10. It 
can be seen that what is termed over- orunder-estimationwill depend on what is plotted 
on the x-axis and the y-axis, and inversion of the two will reverse the type of estimate 
used to describe the results. Our contention is that graphs 1 and 3 will yield the cor
rect description. Often in the production procedure, the command or instructed velocity 
rather than the actual or produced velocity is placed on the x-axis (a procedure proba
bly resulting from the fact that the dependent variable is usually measured after the in
dependent variable). Hakkenen also reported over-estimation of low speeds and under
estimation of high speeds with the tendency of the movie technique to emphasize the dis
tortion of the true speeds. Our own results follow this pattern, and it was hypothesized 
that the restriction of the visual stimulus to the frontal field in the laboratory because 
of the technique caused the restricted range. However, the addition of limited periph
eral streamers in this experiment did not result in an increased range. 

A succinct manner of describing the relationship of the subjective sensation of veloc
ity to the objective stimulus is to give the plotted slope. This relationship for various 
sources of stimulation has been defined by Stevens as following a power law (20). The 
sensory input influences the exponent. For example, Ekman and Dahlback (2i)find an 
exponent close to two for the velocity estimation of targets (similar to the target of the 
oncoming or crossing car), and Pellegrini and Ponzo (22) report that traveled velocity 
tends to be under-estimated following deceleration and over-estimated following 
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acceleration. Kobayashi and Matsunaga (23) noted that the rate of filming and repro
ducing the simulation affects the slope. Denton (24) concludes that, in a driving situa
tion in which the production methodology was utilized, sensation is not a simple power 
function of speed. Senders et al (25), in a test track situation have shown that the actual 
velocity tolerated (or produced) decreases with the amount of time available for observ
ing the road. 

CONCLUSION 

The series of experiments reported in this paper was directed toward the explanation 
of the effect of sensory input on the sensation of traveled velocity. The interaction be
tween speed and guidance cues in frontal and peripheral fields is left for future study. 
More immediate effort will be brought to bear on documenting the addition of the audi
tory cue and the variation of observation time on judgment and performance. 
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Appendix 

SUBJECTS' ORTHORATER VISUAL FUNCTIONS SCORES AND MAXIMUM 
VELOCITY REPORTED ATTAINED ON THE HIGHWAY 

Subject 
Item 

L.S. G.L. E.H. P.M. 

Prescription None Far vision Far vision right eye None 
eyeglasses Near vision left eye 

Far vision-phoria 
Vertical 5 6 9 5 
Lateral 7 6 7 11 

Far vision-acuity 
Both eyes 10 12 12 10 
Right eye 10 12 10 10 
Le(t eye 9 10 10 11 

Near vision-phoria 
Vertical 3 3 8 2 
Lateral 7 4 11 9 

Near vision-acuity 
Both eyes 11 12 12 12 
Right eye 11 11 11 12 
Left eye 11 11 12 12 

Periphery 
Right in-out 80°-95° 85°-85° 95°-90° 85°-90° 
Left in-out 85°-90° 80°-85° 100°-95° 95°-95° 

Maximum velocity 70 mph 70 mph 115 mph 110 mph 




