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Movement and the judged duration of visual targets 
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Two experiments studied the effects of movement of visual patterns and visual stimulus change 
without movement upon judged duration. A horizontally moving grating pattern was judged longer than 
the same ·stationary pattern. Similarly, a stationary flickering light was judged longer than a stationary 
steady light. In visual processing of temporal magnitude information, stimulus change appears to 
represent a basic factor. Stimulus change produces longer judged duration. 

Prior studies (e.g., Goldstone & Goldfarb, 1964; 
Goldstone & Lhamon, 1972) demonstrated that short 
sounds were judged longer than lights upon direct 
comparison. Further investigation (Goldstone & 
Lhamon, 1974) showed that static light patches were 
judged shorter than others in motion; moving line 
patterns consisting of a triangle waves, Lissaj(;ms figures, 
and random wave forms were judged longer than solid 
lights while the same Lissajous figure without motion 
was no different than the solid patch. 

Two experiments were conducted to learn more about 
movement and judged visual duration. The first 
compared directly a stationary pattern (i .e., Schade 
grating) with the same pattern in motion; earlier studies 
(Goldstone & Lhamon, 1974) compared stationary or 
moving patterns with solid lights separately with the 
movement effect inferred. This experiment was a direct 
attempt to confirm the movement effect. The second 
experiment compared flickering with steady lights to 
determine if the movement effect required positional 
changes of line patterns or merely stimulus change to 
increase judged visual duration. 

EXPERIMENT I 

This experiment tested directly the hypothesis that a 
moving line pattern (Schade grating) would be judged 
longer than the same stationary pattern. Using pair 
comparison, subjects judged the duration of the last 
member of each pair as longer or shorter than the first; 
the pairs consisted of either two moving durations, two 
stationary durations, a moving followed by a stationary 
duration, or a stationary followed by a moving duration. 

Method 
Apparatus. Durations were recorded on magnetic tape which 

controlled timing of (1) moving and stationary visual stimuli, 
(2) interstimulus interval, and (3) interpair interval. The tape 
contained 105 pairs of durations. The first of each pair, or 
standard, was a 1.00-sec duration followed by a variable of .70, 
.85, 1.00, or 1.30 sec; interstimulus and interpair intervals were 
2.00 and 10.00 sec, respectively. The system produced durations 
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with a constant error of +10 to +24 msec with repeat accuracy 
of .15%. Five pairs were practice and 100 were distributed to 
permi t five presentations of each stimulus sequence 
(mo ving-mo ving, stationary-stationary, moving-stationary, 
stationary-moving) and five standard-variable combinations. 

The pattern was either a stationary Schade (1956) grating or 
the same grating in left-to-right horizontal motion at 10 lines/sec 
on an 8 x 10 cm oscilloscope tube face with viewing distance of 
208 cm; the grating consisted of vertical light and dark bars 
.8 cm wide given a spatial frequency at viewing distance of 2.4 
cycles per degree with 6.25 cycles visible on tube face. 
Luminance of the pattern was 2.19 cd/m' with ambience at 
.20 cd/m2 ; contrast of the grating was adjusted to maximum 
(about 90%). 

Subjects. Ten adult volunteers age 20 to 48 years. 
Procedure. Subjects judged the second variable member of 

each pair as shorter or lopger than the first 1.00-sec standard 
using a 5-category scale: 1, shorter; 2, slightly shorter; 3, equal; 
4, slightly longer; 5, longer. 

An Average Category Response (ACR), or mean response for 
every condition was computed. Analysis of variance included 
m 0 v i ng- 0 r-sta tionary-judged, same-or-different-stimuli-paired, 
and variable-durations as factors; the same-or-different factor 
pertained to whether subject judged moving-moving or 
stationary-stationary (same), or, stationary-moving or 
moving-stationary (different). 

Results 
The left panel of Figure 1 displays the mean ACR by 

Durations plots for the significant component of the 
Same-Different by Moving-Stationary-Judged interaction 
(F(1,9) = 18.46, p< .001), which shows that moving 
durations were iudged longer than static durations upon 
direct comparison; nine of ten subjects showed this 
effect. The moving-moving and stationary-stationary 
judgments did not differ signficantly from each other 
and, if shown, would be sandwiched between the 
displayed curves. The movement effect was obtained 
directly, confirming the speculation by Goldstone and 
Lhamon (1974). 
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EXPERIMENT II 

This experiment tested the hypothesis that stimulus 
change, not apparent travel across space, is the property 
of movement that increases judged visual duration. 
Subjects compared stationary steady lights with 
stationary flickering lights. 
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Figure 1. Left panel, Experiment I: Mean average category 
response (ACR) by Variable Durations plots for the stationary 
standard-moving judged and moving standard-stationary judged 
conditions; N = 10 for each point_ Right panel, Experime~t II: 
Mean ACR by Durations plots for the steady standard-flicker 
judged and flicker standard-steady judged conditions; N = 5 for 
each point_ 

Method 
Apparatus. The source was a light emitting diode presented 

either at 100 Hz (steady) or 10Hz (flicker); the diode appeared 
as a circular red target of 5.08 mm diam at viewing distance of 
76.2 cm. 

Subjects. Five adult volunteers age 21 to 37 years. 
Procedure. The procedure was identical with that of the first 

experiment with subjects judging pairs of lights that were 
flicker-flicker, steady-steady, flicker-steady, or steady-flicker five 
times for each standard-variable combination. Analysis of 
variance for ACR measures included flicker·or.steady judged, 
same·or-differenf·sfimu!i.paired, and variable-durations as the 
factors. 

Results 
The right panel of Figure 1 displays the mean 

ACR-by-durations plots for the significant component of 
the Same-Different by Ficker-Steady-Judged interaction 
(F(I,4) = 33.92, P < .005) which shows that flickering 
lights were judged longer than steady upon direct 
comparison; all five subjects showed this effect. The 
flicker-flicker and steady-steady judgments did not differ 
Significantly from each other and were between the 
displayed curves. These results are similar to those of the 
first experiment and support the hypothesis that 
stimulus change was the basic factor in increased judged 
visual duration accompanying linear movement. 

DISCUSSION 

The auditory and visual systems differ in their reckoning of 
temporal information (Goldstone & Lhamon, 1972). In 
processing the amount of time, intensity seems to be a more 
important factor for the auditory system than for the visual, 
While movement was implicated with vision (Goldstone & 
Lhamon, 1974). These studies confirm the prior implication of 
visual movement upon temporal processing with direct 
comparison of moving and stationary gratings. The fact that an 
identical effect was produced by a stationary flicker suggests 
tliat stimulus change alone, without positional variation, represent 
the property of movement that increases judged visual duration. 
Now we are left with questions about the nature and shape of 
this stimulus change-judged duration function. Further 
exploration employing pair comparison and flicker varying 
frequency and light-dark ratio should be useful, and moving 
patterns can be investigated more fully with varied rate, spatial 
frequency, and spatial orientation. 

REFERENCES 
Goldstone, S., & Goldfarb, J. L. Direct comparison of auditory 

and visual duratons. Journal of Experimental Psychology, 
1964, 67,483-485. 

Goldstone, S., & Lhamon, W. T. Auditory-visual differences in 
human temporal judgment. Perceptual and Motor Skills, 1972, 
34,623-633. 

Goldstone, S .• & Lhamon, W. T. Studies of auditory-visual 
differences in human time judgment: 1. Sounds are judged 
longer than lights. Perceptual and Motor Skills, 1974, 39, 
63-82. 

Schade, O. H. Optical and photoelectric analog of the eye. 
Journal Optical Society of America, 1956,46,721-739. 

(Received for pUblication October 16, 1974.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




