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ABSTRACT

At least two lines of evidence suggest that the 

human visual system may perceive movement on two levels 9 

one retinal and one more centrally located, Furthermore 9 

the peripheral retina has long been seen as adapted for the 

detection of movement« The author predicts from these 

bases that reaction time to a moving stimulus will be 

shorter than that to a nonmoving stimulus of the same 

energy and visual angle. In this experiment a visual 

stimulus moving 5° 'of- visual angle in 50 ms failed to 

produce a shorter reaction time than a stimulus of five 

successive 10 ms light flashes spread over 5° of visual 

angle. Nor did either of these conditions elicit reaction 

times significantly different from a single stationary 

50 ms light flash. All stimuli were delivered to the dark 

adapted eye. Three subjects were used over five days 9 and 

two luminances were employed. Only the luminance variable 

affected the reaction times.
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INTRODUCTION

The studies of visual movement detection may be 

grouped into at least three general classes: those

dealing with threshold determination, those pertaining to 

the neuro-physiological mechanisms underlying movement 

detection, and the large group of studies pertaining to 

apparent movement. Since the experiment described in this 

report deals with movement detection in the peripheral 

retina, literature concerning the peripheral retina is 

also relevant « In this introduction I shall sample the 

knowledge we have concerning the detection of movement in 

the human retina.

Helmholtz (l910) presented the idea that the 

peripheral retina is adapted to the detection of movement, 

but data presented in the same book concerning an experi

ment by Aubert show that the angular velocity of a test 

stimulus must increase as it is placed further into the 

visual periphery in order for the subject to detect the 

movement. Helmholtz cites a further experiment by Besler 

showing that the threshold for movement in the periphery is 

lower than the two point threshold in the same retinal 

location. In other words, two peripheral stimuli may be 

perceived as one when separated by more than the distance 

a single stimulus must move if the motion is to be detected.

1



2
The implications of this finding are of considerable 

importance9 for we may infer that the spatial characteris

tics of the retina and perceptual world vary depending on 

whether one is considering the system at a given moment or 

during a given time interval. Thus in the earlier days of 

physiological optics the peripheral retina was seen as more 

specialized for movement detection than for other functions 

(e.g.9 form discrimination9 color detection)9 but not 

necessarily as superior to the fovea in the detection of 

movement.

Duke-Elder (19^0 ) agrees with this contention and 

adds that in recovery from a central nervous system lesion 

the perception of movement is recovered first in the 

periphery«, then the ability to perceive movement moves 

inward toward the fovea. Although this is slim evidence 9 

it reinforces the impression that the most primitive 

function of the peripheral retina is movement detection. 

Duke-Elder also notes an 1894 experimental finding of Stern 

revealing that any change in the intensity of a peripheral 

stimulus may be perceived as movement. In particular 9 a 

single flash in the periphery gives rise to a perception of 

movement. This somewhat puzzling phenomenon yields to an 

ingenious explanation of Caroll T White (i960) . White has 

pointed out that in such circumstances all of the elements 

of an apparent movement situation are present: stimulation

of two retinal loci and a latency between the two stimuli.
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Reflections of the stimulus within the eye provide 

catoptric images at loci different from the primary image. 

These secondary images, moreover, are less than one per 

cent of the intensity of the primary image, hence they will 

be perceived with greater latency (provided, of course, 

that the initial stimulus was sufficiently strong that at 

least one catoptric image is above threshold). Of the 

several images thus formed, one, probably the brightest, 

will work with the primary image to give the impression of 

apparent movement, due to its different locus and its 

greater latency.

The emphasis on the movement detecting function of 

the periphery is still apparent. Gregory (1966) points 

out that the edge of the retina is sensitive to movement, 

but possesses no ability to discriminate shape. An 

investigation by McColgin (i960) has revealed that in 

peripheral vision, at photopic illumination levels, the 

threshold for movement increases as one proceeds from 

foveal to peripheral areas. There is thus modern confirma-
V

tion of the more classical findings concerning movement 

thresholds.

As one of an interesting series of experiments on 

movement detection, Mashhour (1964) showed that reaction 

time decreases with increasing stimulus velocity. He was, 

however, using foveal vision, thus generalization to the 

periphery is unwise. Furthermore, Mashhourfs subjects'
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task was to respond as soon as an initially stationary spot 
was detected as being in motion 9 hence there was no onset 

component in his stimuli«

One may argue that detection of movement is closely 

bound to our method of time perception: it is only our 

sense of time which allows us to assign any sort of 

velocity to a moving object. A brief consideration of our 

time perception mechanism would seem essential for further 

consideration of movement detection. Most of the recent 

studies point to an atomistic rather than continuous 

psychological time. This was first most clearly presented 

by White (1963)9 who placed the duration of a psychological 

^momentn at about 100 ms or less. One consequence of what 

may be called intermittent sampling of the visual environ

ment is that events which occur within one given moment 

will be perceived as simultaneous. Lichtenstein (1961) 

found such a phenomenon. Within his experimental con

straints he established the duration of a psychological 

moment at about 125 m s . This figure agrees reasonably well 

with that of White 9 who used an entirely different experi

mental technique to establish the moment's duration. We 

should note in passing that the interstimulus interval for 

the production of apparent movement classified as "optimalM 

is of the same order of magnitude. Woodworth and 

Schlossberg (1952) give from 104 to 173 ms. as representa

tive values. These durations are in addition to those
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needed for the display of the initial and terminal stimuli, 

so the entire presentation of a classical apparent movement 

phenomenon might take from 250 to 350 ms. All stimulus 

durations employed for the experiment described in this 

report were fifty ms.; hence in terms of temporal 

parameters we will be dealing with a subject quite removed 

from the classical apparent movement phenomenon.

That the detection of movement exists on two dif

ferent levels, retinal and central, is fairly clear from a 

variety of experiments. Single fiber recordings have 

established the existence of movement detectors in the 

mammalian eye. Most recently Oyster and Barlow (1967) 

describe movement-activated fibers in the rabbit 1s optic 

nerve. As far as we know, such fibers respond only to 

moving stimuli. Thus presumably in the case of apparent 

movement they would not respond. As yet, however, we do 

not have proof of this. The sensation of apparent movement 

leads us to the conclusion that when the retinal detectors 

(i.e., movement-responding fibers) report no movement while 

the central mechanism reports movement (as in the case of 

apparent movement) the subject will perceive movement. An 

ingenious experiment by Kolers (1961) supports this two 

process view. Kolers presented subjects with a display of 

a single vertical line which could be moved (i.e., real 

movement) a discrete distance to one side, or which could, 

through the applications of the principles of apparent
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movement, be made to appear to move the same distance. His 

display was so effective that his subjects were not able to 

tell whether the stimulus condition was real or apparent 

movement. Kolers then introduced into his display a 

luminous spot stimulus, barely above threshold, between 

the initial and terminal positions of the moving line. He 

found that the detectability of a flash of this spot was 

reduced under the condition of real movement, but not under 

that of apparent movement. Thus although the phenomenologi

cal perception was identical in the two cases, the evidence 

suggests that the retina was behaving differently in the two 

cases.

These considerations obviously represent something 

of an oversimplification; the two cases of retinally and 

centrally perceived movement are probably the two ends of 

a continuum. Furthermore, they apply only in the simplest 

cases, when both the eye and the head are stationary, and 

the stimulus, moving. It is possible to perceive movement 

in many other circumstances, including when the eyes, head, 

and stimulus are all stationary (the autokinetic phenome

non) .

Returning to the idea of psychological moments and 

the perception of movement, we may ask whether or not there 

is any perception of movement when a stimulus is presented 

totally within one moment. The answer seems to be yes.

The terminal threshold for the perception of velocity
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(i = e « 9 the point at which it appears merely a flash) is 

high enough so that the stimulus presentation is completed 

within the limits of one psychological moment= Brown 

(1956) established that direction of movement may be 

identified (as to the right or to the left) fifty per cent 

of the time when the: .moving stimulus is presented at dura

tions as brief as 17 m s « These results were for foveal 

movement detection, so again one must be careful in 

generalizing to the periphery•

Either retinal or central levels may signal the 

presence of movement, and when the two are in conflict, as 

in apparent movement, or movement within one moment, the 

organism sees movement. Whichever its origin; the organism 

accepts the movement report as ^correct," rather than the 

no movement report.

It shall be the purpose of this investigation to 

determine whether or not a moving peripheral stimulus gives 

a faster reaction time than a nonmoving one when the 

energy, the area covered, and the intensity of the stimuli 

are equal. If it does, we may interpret it to mean that 

the retina is more sensitive to a moving stimulus than to 

a nonmoving one. MaaKay (1961) believes this to be the 

case, saying,

Our inference from the stroboscopic illusion is 
that the visual mechanism has developed an 
enhanced sensitivity to nstroking1* by the retinal 
image, as distinct from a mere displacement, in
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virtue of interactive processes whose nature 
remains to be elucidated.

MacKay has drawn this inference on the basis of experiments 

which employed both continuous and intermittent illumina

tion, and the phenomena from which he gathers it are only 

observed at stimulus frequencies of about 15 cps or below. 

This investigation will be concerned with a stroboscopic 

movement condition in which the flash rate is 100 cps, and 

the duty cycle is effectively 1.00 (see Methods section).

If there is a retinal movement perception mechanism, 

in addition to a central one, then one should be able to 

uncover evidence for its existence by using those tech

niques which have been fruitful in studying other retinal 

functions. Of the several techniques that have been used, 

that of reaction time (RT) is the most versatile. The 

rational of using RT as a psychophysical method has been 

discussed at length elsewhere, hence only a brief summary 

need be given here. If an RT subject is well practiced in 

a given visual task his RTs to a given stimulus will be 

very stable, i.e., they will exhibit low variance. In such 

a circumstance, if the stimulus is not far above threshold, 

any small change in the stimulus intensity will be 

reflected by a change in the R T . By analogy, if a parameter 

other than stimulus intensity is changed and a decrease in 

RT results, then one assumes that the changed condition 

arouses the retina to a more vigorous response. In this
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study three stimuli are used: a 50 ms* light flash, a 10°

visual angle motion track lasting 50 ms., and a 10° visual 

angle stroboscopic movement condition, also presented in 

50 ms. Thus the three stimuli are equal in energy, and 

the last two conditions stimulate equal retinal area. If 

the retina does have a movement detecting mechanism, then 

we would expect the RT to the real movement condition to be 

shorter than that to the stroboscopic condition, since the 

real movement condition would excite not only those fibers 

aroused by stroboscopic movement, but also those which 

report movement to higher centers.



METHOD

Apparatus

The apparatus with which the section is concerned 

presented visual stimuli as single stationary light 

flashes^ moving light flashes 9 or as a series of five 

spatially separated stationary light flashes appearing in 

rapid succession. The following paragraphs describe in 

detail how the apparatus accomplished this.

Stimuli

The stimulating apparatus consisted of five General 

Electric AR-3 argon lamps^ a mirror mounted on the shaft of 

a motor so that it could rotate on an axis parallel to the 

floor and perpendicular to a line extending from the 

subject (S) to the mirror9 and a series of Hunter Timers 

(model 100C ) and toggle switches which controlled temporal 

and conditional parameters involving the motor and the 

lamps.

The five lamps were mounted in a vertical line 

above S f s head (see Fig. 1 ) . Each lamp was housed in a 

metal container one inch in diameter and two inches long, 

with an opal glass end masked except for a single 11.8 mm 

diameter round aperature for light escape. The aperatures 

were pointed in the same direction as S faced. The lamps

10
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were 8.85 cm apart9 the lowest one being 20 cm directly 
above the midpoint between S 1s eyes.

S observed all stimuli as reflections in a 7*5 cm
■ ■ r-by 10 cm aluminized first surface plate glass mirror which 

rested 200 cm from his eyes 9 at a level half way between 

the eyes and the uppermost stimulus light. The mirror was 

attached to the motor shaft so that the axis of rotation 

was perpendicular to the mirror's long dimension, equi

distant from the mirror's two ends and parallel to the 

surface of the mirror.

By rotation the mirror might be positioned so that

a normal to its surface pointed between the stimulus

lights and S's eyes, and S thus saw the reflection of the

lights in the mirror. Alternatively, if the mirror was

rotating, the stimulus light appeared to S to be moving.

The speed of such movement is a function of the distance

of the mirror both from the lamps and from S , and of the

mirror's rotational velocity. The formula is

W = (2R /R )W , where R is the distance from S to the o m o m 7 o
stimulus light via the mirror, R is the distance from the 

mirror to the stimulus light, is the observed angular

velocity of the stimulus, and is the actual angular

velocity of the mirror. Since the mirror was equidistant 

between S and the stimulus light, the mirror's angular 

velocity equals that of the stimulus light. In this 

experiment a flash of light which moved five degrees of
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visual angle in fifty milliseconds was one of the stimuli9 

in this situation the motor rotated 16.67 RPM«

A microswitch activated by a flat spot on the 

motor's shaft started a Hunter Timer (model 100c ) about 

0 e 8 seconds before the mirror was in a position where a 

normal to its surface pointed between the stimulus lights 

and So When the mirror reached such a position the Hunter 

Timer closed a relay which would either turn on a stimulus 

light (giving the appearance of a moving stimulus)9 or stop 

the motor so that the mirror would reflect the stimulus 

lights to S for the stimulus conditions not involving real 

image movement» Only the uppermost of the five lamps came 

on during the stationary (light flash) condition and the 

real movement condition«, while during the condition of 

stroboscopic movement the five lights flashed in succession 

downwardo Hunter Timers (model 100c ) controlled the dura

tion of the light flashes of the stimulus lamps- The 

motor which turned the mirror was a Bodine type NSH-12RG 9 

with a 60:1 reduction gear - The reduction worm gear 

introduced a slight lack of smoothness into the rotation 

of the shaft, in the form of a mild vibration; this was 

not severe enough to prevent the movement from appearing 

smooth - The speed control associated with the motor was 

a Minaric Electric Company speed control, number SH-l4- 

Filtered D - C- at l40 volts was provided for the stimulus 

lamps and for the fixation by a Heathkit Regulated Power



Supply9 model PS-4„ This unit is rated to supply 100 

miHiamperes without voltage drop; the equipment for this 

experiment at all times drew less than ten milliamperes.

Fixation Light

Thirty-two cm to the right of the mirror and 195 cm 

from S was an X shaped device lit by a General Electric 

NE-51 lamp. The fixation was equal in height to the middle 

of the mirrors or the shaft of the motor. Thus the spatial 

arrangement of S , stimulus, and fixation, together with the 

artificial pupil (see below) caused the image of the 

stimulus to fall on the nasal retina of S !s left eye, ten 

degrees out from the fovea centralis.

Artificial Pupil

Ss wore a special eyeglass frame, American Optical 

All American Athletic Glasses, with the right lens opaque 

and an artificial pupil mounted on the left lens. The 

pupil, four mm in diameter, rested approximately one-half 

to one and one-half (depending on S) centimeters from the 

eye .

l4

Conditions of Stimulation 

Three conditions of stimulation were involved in 

the experiments light flash (LF), real movement (PM), and 

stroboscopic movement (SM) . These conditions were all 

presented at both a high and a low luminance. The stimulus
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lamps subtended ten minutes of visual angle each. The 

luminances of the lamps are given in Table 1 . S saw the 

reflections of the lamps from the first surface mirror 9 so 

the tabled values are slightly above the image luminances„ 

During the low luminance conditions a neutral density 

filter which cut the light intensity by 90 per cent 

covered each of the five stimulus lamps.

During conditions of LF and KM the uppermost lamp 

remained on for 50 m s ; during the SM condition the five 

lamps flashed on in succession9 each lamp remaining on for 

ten ms - The interval between successive light flashes was 

on the order of 40 microseconds© The use of transistorized 

switching circuits made possible such a short interval» KM 

and SM conditions thus covered equal retinal extent in 

equal times with equal energy =, the difference being that in 

the KM condition the energy was distributed equally over 

the five degrees of retina in one continuous sweep 9 while 

in SM the energy arrived at the retina in five equal 

stationary bursts. The LF condition also presented the 

same energy9 duration, and intensity, but it was adminis

tered continuously to one retinal location.

Measurement of Response Time

S s f reaction times were measured by a Hewlett 

Packard 522B electronic counter. One pole of the relay 

which turned on the stimulus light started the counter.
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Luminances of the Stimulus Lights 9 in 
Milli-footLamberts

Table 1

Lamp number High luminance Low luminance

(upper) 310 31
2 355 35.5

3 335 33.5
. V 340 34

5 335 33.5

S released a BZ2RW80 microswitch as quickly as he was able 

after the stimulus onset; the opening of this switch 

stopped the counter. The microswitch required 12 grams of 

pressure to hold down9 and a movement of one millimeter was 

sufficient to stop the counter. RTs were read to the 

millisecond. Any fractional millisecond was not recorded 9 

regardless of whether or not it was greater than 0«5 ms®

For example both 34l .2 and 341.9 would thus result in data 

of 34l ms.

A. B

Subtj ects

Three well practiced male university students 9 

P. G .9 and J . M., aged respectively 27 9 22 9 and 20 99
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served as subjects• All had vision which did not require 

corrective lenses <.

Procedure

Foreperiods

Preceding each stimulus presentation was a readi

ness foreperiod between two and four seconds long 9 each 

period being a whole number multiple of 0.1 second. The 

lengths of the foreperiods were randomly assigned. S 

initiated the foreperiod by pressing a footswitch which 

started a Hunter Timer (model 100c) which in turn at the 

end of the preset interval started the timers controlling 

the stimulus lamps. S maintained pressure on the foot- 

switch until after he had reacted to the stimulus. When

ever the footswitch was down white noise from a speaker 

behind S masked the sounds of the motor and the micro

switches on its shaft.

Experimental Sessions

At the beginning of each experimental session S 

dark-adapted fifteen minutes with red goggles and for 

fifteen minutes in complete darkness. Following this 

period for dark adaptation the experimenter (E) recorded 

ninety-six reaction times 9 the first twenty-four at one 

luminance9 the next forty-eight at the other luminance 9 and 

the final twenty-four at the original luminance. The data
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taking was interrupted after forty-eight RTs for a five 

minute rest. The three conditions of stimulus presenta

tion 9 LF 9 RM, and SM, were presented in groups of eight 

stimuli9 each condition1s group appearing once within a 

block of twenty-four trials. The order in which the three 

groups appeared was random. E 9 when he had recorded an RT 

from a trial and had set the foreperiod timer for the next 

foreperiod^ would signal S that he was ready. S then 

would look at the fixation light and press the footswitch 

when he felt ready to react. After S had reacted he would 

release the footswitch. Before each group of eight 

reactions S was given a practice or familiarization trial9 

the RT of which was not recorded. After each S had 

practiced the task for a minimum of ten days 9 data were 

collected for five days. Each stimulus condition was 

presented a total of eighty times over the five days.



RESULTS

Medians of the S s f daily performances were used in 

the analysis of the data. Each combination of the two 

luminances and three stimulus conditions was presented 

sixteen times per day; the daily median was taken as the 

arithmetic mean of the two middle RTs. Tables 2 through 4 

show the overall means for the three subjects. The mean 

of the daily medians over all days is also shown. Figures 

2 through 4 show the overall means for the three subjects. 

The only apparent difference is between RT to the high and 

low luminances.

In order to test for differences between the 

medians5 and for interactions between the conditions 9 an 

analysis of variance was performed. The analysis was 

designed to include effects of days9 luminances? and 

conditions? as well as interactions of these? but not 

effects of subjects or interactions involving subject 

differences. Subjects is a random variable? while the 

others are fixed. The analysis paradigm involving one 

random and several fixed variables does not permit the 

detection of differences due to the random variable. In 

any case? subject differences are not germane to the topic 

being investigated.

19
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Daily Medians for Subject J . M. in Milliseconds

Table 2

High luminance Low luminance
LF RM SM LF RM SM

Day 1 299 320 309 350 377 352
2 313 328 310 359 377 367
3 297 305 315 3.37 365 350
4 316 323 329 362 365 371
5 316 322 324 353 349 355

Mean 308 320 317 352 367 359

Daily Medians for

Table 3 

Subject P. C. in Milliseconds '

High luminance Low luminance

LF RM SM LF RM SM

Day 1 282 286 290 327 350 323
. 2 301 330 299 329 342 350
3 298 304 302 324 345 351
4 295 293 319 324 347 351
5 299 305 310 334 352 340

Mean 295 304 304 328 347 343
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Table 4

Daily Medians for Subject A . B . in Milliseconds

High luminance Low luminance

LF KM SM LF RM SM

Day 1 305 320 297 337 337 337
2 306 311 302 337 366 330
3 294 305 279 321 322 318
k 298 296 290 370 341 349
5 296 297 292 34o 341 323

Mean 298 306 292 . 341 341 331
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Table 5 shows the results of this analysis. The 

difference between high and low luminances is significant 

beyond the *005 level, but no other differences are 

significant at the „05 level or beyond.

The error terms used in the calculations of the F 

values were in each case the mean square of the indicated 

source with the effects of the subject variable included. 

Thus for example the error term for D x C was D x C x S .
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Table 5

Summary Table for Analysis of Variance

Source DF ss MS F
Sig.
level

Days (D) 4 1858.600 464.6500 3.0081 = .05
Conditions (C) 2 1575.100 787.5500 2.295 =» .05
Luminances (L) 1 35840.100 3584o.io 303.47 <= .005
D x C 8 1162.400 145.300 2.960 > .05
D x L 4 338.300 84.575 0.567 > .05
C x L 2 74.900 37.450 0.526 in0A

D x C x L 8 219.400 27A25 0.293 =• .05
D x S 8 1235.700 154.4625
C x S 4 1372.600 343.1500
L x S 2 236.200 118.100
D x C x S l6 785.300 49.081
D x L x S 8 1192.100 149.013
C x L x S 4 284.800 71.200
D x C x L x S l6 1498.200 93.638



DISCUSSION

Within the conditions of this experiment the 

hypothesis that RT to a moving stimulus is faster than i;hat 

to a non-moving one is not borne out. It is particularly 

interesting that the RT to the LF condition is not differ

ent from that to SM9 since this implies some sort of 

integrative process which is capable of utilizing energy 

which falls over as large a retinal area as five degrees. 

There is 9 of course 9 the alternative explanation that the 

10 ms non time*1 of the first lamp of the SM condition is 

not sufficiently shorter than the 50 ms LF condition to 

yield a shorter R T . In other words 9 perhaps both a 10 ms 

and a 50 ms flash would give the same RT 9 so the four 

flashes following the initial SM flash could have been 

irrelevant as far as determining RT is concerned. The data 

are not sufficient to determine whether or not this is 

actually the case. However, since even at the lower 

luminance the difference between LF and SM is not signifi

cant, the integration hypothesis seems more tenable. The 

importance of the lower luminance is that any difference 

between RT to 50 ms (as in the LF condition) and 10 ms 

(the first lamp of the SM condition) would tend to be 

maximally apparent at such luminance.

27
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It is possible that different results would have 

been obtained if the experiment had used a different stimu

lus velocity; there is both an upper and a lower threshold 

to the perception of movement and thus presumably an 

inverted U-shaped function relating detectability to 

velocity = If the arbitrarily chosen stimulus velocity of 

this experiment was too high, then the detectability of the 

stimulus could have been low, and the RT, high„

It is also apparent that the day to day variability 

of the RTs is high, indeed the "days" variable was very 

nearly significant at the <>05 level in the analysis of 

varianceo This high variability may be looked on as 

typical of results which are concerned with RTs to near

threshold stimuli»

The SM condition of stimulation provided S with 

five separate offsets in addition to the five separate 

onsets; one might suggest that these offsets enabled S to 

respond more quickly to the SM condition that would have 

been possible in the case of onsets alone» In order to 

test for this possibility a "dark flash" condition was 

included in the pilot study„ The stimulus consisted of a 

50 ms dark interval in an otherwise continuously presented 

stimulus light. For all subjects on all days at both 

luminances the RTs to the dark flash were longer than those 

to an LF of the same duration. Hence it is not tenable



29
that the off effects rather than some sort of integration 

were responsible for the equality of RT to LF and SM.

Unfortunately it is not possible to compare these 

results with those obtained by Mashhour (who found that RT 

decreases as stimulus velocity increases) since his experi

mental conditions did not involve a stimulus onset simul

taneous with the initiation of stimulus movement, His 

stimulus velocities were also much lower than those used 

in this study9 and his RTs had reached asymptotic values 

at velocities below that used in this study«

Since there is no observed difference between RT 

to SM and R M % this study substantiates MacKay!s suggestion 

that the retina is not more sensitive to being nstroked,t by 

light (RM) than to being ntappedn by light (SM) at the 

frequency of tapping employed in this experiment. MacKay 

predicted that such differences would show up at lower 

rates of flashing» Unfortunately his rates are too low to 

investigate by the RT method.

It seems 9 in sum9 that the results of this experi

ment point to a modification of the generalization that 

the peripheral retina is adapted in function to the 

detection of movement. We may now suggest that the 

peripheral retina is well adapted to the detection of an 

increase in stimulation which arouses new elements to 

response. The movement of a stimulus meets these condi

tions 9 but so does the onset of a new stimulus. One test
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of this hypothesis would be to compare RT to the onset of a 

light to the RT to the setting in motion of a continuous
j

light e The studies by Mashhour (in the fovea) indicate 

that the RT would decrease as velocity increases 9 but 

whether or not the asymptotal RT value would equal the RT 

for a light flash is a suitable field for further experi

mentation .

Finally9 since the subjects reported seeing movement 

when the stimulus was actually in motion in spite of the 

stimulus presentation's having been entirely within one 

psychological moment (extending Brown's foveal results) 9 we 

may infer the possibility of a peripheral movement detect

ing mechanism existing on the retinal level» Since it was 

not the purpose of this experiment to explore such a 

possibility on the basis of detectability of movement9 

however 9 we need not go into this further.
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