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Some factors involved in
complex-picture recognition

MICHAEL J . KIPHART, DOUGLAS D. SJOGREN, and HENRY A. CROSS
Colorado State University, Fort Collins, Colorado

College students were assigned to factorial combinations of picture context (homogeneous,
heterogeneous) and picture color (color, black and white). Subjects were then given
homogeneous slides in a picture-recognition test using two distractor types. One distractor
type included stimuli not previously shown to the subjects; the other type involved previous
stimuli in a different (mirror-image)orientation. Each group was shown 240 pictorial stimuli and
was then tested with 48. Results revealed that picture recognition was not influenced by pic
ture color. However, the results indicated a significant interaction between picture context and
distractor type, with performance being significantly influenced only by the homogeneous con
text with new distractors. Results were discussed in terms of the importance of the initial
viewing context.

The processes and parameters of human recognition
memory have been extensively studied (e.g., Kausler,
1974 ; Murdock , 1982). Picture recognition involves
memory for concrete stimuli such as wilderness scenes,
faces, and many other pictorial categories. In a recogni
tion study involving 10,000 heterogeneous photographs,
Standing (1973) found high recognition. By extrapolat
ing his results , he conjectured that this memory was for
all practical purposes limitless and that if he had em
ployed one million items under the same conditions , his
subjects could have recognized approximately 731,400.
Other researchers have found a similar capacity. Shepard
(1967) presented 600 picture stimuli , and subjects at
tained recognition rates as high as 98% in a two-choice
testing procedure. Standing, Conezio, and Haber (1970)
provided single presentations of up to 2,568 photo
graphic stimuli and observed approximately 90% correct
recognition.

Not all researchers have encountered this remarkable
picture memory capacity. Howe (1967) examined rec
ognition memory for pictorial stimuli presented in ho
mogeneous sets, such as dogs, ships, birds, and trains.
The recognition rates for subjects in this study were ap
proximately 72%, which were lower than the rates for
heterogeneous stimuli. Goldstein and Chance (1970)
utilized a range of complex stimuli and found an inverse
relationship between stimulus complexity and recogni
tion performance. The complex homogeneous sets used
were pictures of faces, ink blots, and snow crystals.
Faces, which were lesscomplex and more familiar, yielded
the highest recognition, followed, in descending order,
by ink blots and snow crystals, 78%, 54%, and 39%, re-
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spectively. Even though the recognition rates were lower
for such complex stimuli , it is apparent that subjects
still make reliable recognitions of the stimuli. The lower
rates may have been attributable , at least in part, to the
homogeneous quality of the stimuli and not simply to
their judged complexity.

The purpose of this study was to examine recognition
sensitivities for complex homogeneous stimuli that were
presented in either a homogeneous or a heterogeneous
context. The homogeneous stimuli in both the test set
and the homogeneous set were football action photo
graphs that maximized complexity and action. Experi
ments have shown that learning decreases with an in
crease of similarity among stimuli (Rundquist, 1968 ;
Underwood & Ekstrand, 1968) and that stimulus dis
crimination is an important factor in the formation of
associations (Gibson, 1940). The subjects in the present
study viewed test pictures of such similarity that one
could easily predict difficulty in their making discrimina
tions. It was argued that, under these conditions, overall
recognition sensitivity would be seriously impaired.

An additional consideration relates to the context in
which the test stimuli were originally viewed. It was hy
pothesized that, if context were to facilitate the recog
nition of homogeneous test stimuli, it would do so in
the case in which heterogeneous stimuli provided the
stimulus backdrop. The reasoning underlying this pre
diction was that a context of heterogeneous stimuli
could afford a greater opportunity for the subject to en
gage in stimulus differentiation and that superior stim
ulus differentiation would result in relatively higher rec
ognition than when the same complex and homogeneous
stimuli were viewed in the context in which all stimuli
were of the same general class.

Also investigated was the role that stimuli that were
originally part of the viewing set would have on recogni
tion when they were reversed (shown backward) and
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Figure 1. Interaction of context x distractor types.
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used as distractors. Standing et al. (1970) showed that
changes in picture orientation did not have a significant
effect on recognition memory for heterogeneous items,
and that subjects tended to recognize the changed stim
uli as clearly as they did the originals. This fmding indi
cates that subjects in this study should have had diffi
culty in rejecting reversed items as distractors , given that
these distractors may have been seen as originals and not
as distractors, Additionally, the stimulus presentations
were either in color or black and white. It was predicted
that color would provide an extra discriminating cue and
therefore would increase recognition sensitivity. Kruse
(1971) showed that subjects learned a complicated surgi
cal procedure better when the procedure was presented
in color, rather than in black and white.

MEmOD

Subjects and Design
The subjects were 63 male and 82 female introductory psy

chology students at Colorado State University, each of whom re
ceived credit for a research requirement. They were tested in a
number of groups, with each group corresponding to the particu
lar course section in which they were enrolled. The groups were
assigned randomly to the cells of a split-plot design. The between
factors of the design were picture context (homogeneous,
heterogeneous) and picture color (color, black and white), and
the one repeated-measure variable was that of distractor type
(old reversed, new).

Stimulus Materials
Homogeneous viewingset. The homogeneous picture set con

sisted of 240 football photographs selected from the official files
of Colorado State University. The 240 stimuli were assigned
randomly to positions in the homogeneous picture set and were
video recorded with a 2-sec stimulus presentation and a l-sec
period of darkness between each stimulus. One homogeneous
set was in color, and one was in black and white.

Heterogeneous viewing set. The heterogeneous set contained
240 items: 192 photographs of diverse scenes, people, places,
and buildings and 48 football action slides taken from the ho
mogeneous set. The 48 football slides were selected randomly
from the homogeneous set and were placed in the same serial
positions in the heterogeneous group that they had occupied in
the homogeneous set. Two heterogeneous sets were videotaped
(under the same time constraints used for the homogeneous set);
one set was in color, and the other was in black and white.

Test tape. Of the 48 homogeneous stimuli shared by the
picture or viewing sets, 36 were selected randomly for use in the
recognition test tape. Twenty-four were used as "old" stimuli,
and 12 were employed as "old reversed" distractors. All 48
photographs used for the test tape were football slides; the
48 positions for the test tape were divided into eight blocks of 6
each. Each block contained 3 "old" stimuli and 3 distractors,
with the 24 "old" photographs randomly being assigned posi
tions in the test tape, 3 beingassigned to each block. For Blocks
2, 4, 6, and 8, the 3 distractors were "old reversed." For Blocks
1,3,5, and 7, the 3 distractors were " new" photographs, that is,
football action slides not previously shown. Each photograph
was video recorded at a 4-sec presentation with a l -sec interstirn
ulus interval. Test sets were shown in the same color condition
as the original viewingsets.

to view the monitors located in key positions around the room.
The experimenter then instructed the subjects to pay close atten
tion to the pictures that would be shown quickly and consecu
tively.

After the picture set, the experimenter handed out answer
sheets that contained 48 spaces with choices of either "old" or
"new." The subjects were told that a test tape would be shown
and that each picture of the tape would be either "old" or
"new." Pictures that were a part of the previous viewing set were
to be regarded as "old," and those that had not appeared in the
original set or that were reversed pictures that had appeared in
the old set were to be regarded as "new." The dependent mea
sure was d' calculated in accordance with signaldetection theory
as presented by Swets (1964).

RESULTS

An analysis of variance was performed on the d' , or
sensitivity, scores. A significant main effect was found
for context [F(1 ,141) =6.06, p < .05]. The means for
the homogeneous and heterogeneous contexts were
0.283 and 0.100 , respectively. These means, although
different significantly, indicated low sensitivities to the
test items. A main effect was also noted for distractor
type [F(1,141) = 5.70, P < .05]. The meand' for the
"new" distractors was 0.324, whereas the mean d' for
the "old reversed" distractors was 0.103. Again, mean
sensitivities for these groups were quite low.

A significant interaction was found between context
and distractor type [F(1 ,141) = 7.47, p < .05]. A
Newman-Keuls post hoc test was calculated, and it was
found that the mean sensitivity for the homogeneous
context with "new" distractors was significantly higher
than the other three mean sensitivities, which did not
differ among each other. The interaction is illustrated in
Figure 1.

DISCUSSION

Procedure
The groups of subjects were tested separately. The experi

menter requested that the subjects of each group sit at least one
seat apart and in a position in which it would be easy for them

The observation that the viewing of complex homogeneous
test stimuli may result in low overall recognition scores is con
sistent with previous results reported by Goldstein and Chance
(1970) and further qualifies the more typical finding of an un-



usual picture-recog nition memo ry. The overa ll recogniti on s~ore.s

of thi s investigat ion were, in fac t , close to chance level and indi
cate tha t, whe n test stimuli are drawn from unu sually hom ogen-
eo us sets, pic tu re recognit ion may be quite difficult.. .

Th e find ing th at viewing a set of hom ogeneou s slide s in the
context of het erogeneou s ones did not facilita te subsequent rec
ognition of the hom ogen eou s slides was not ex pected. In fac t ,
more recognition of the test slides was present when the contex t
was composed of homogeneou s slides , al though thi s findin g is
largely explained by the interac tio n (contex t x distractor type)
for which the only elevated mean d ' score was that associat ed
with " new" distractors in th e hom ogeneou s context. That sub
jects had a low d' with "old reversed" distractors in both con
texts is predictable fro m the previou s work of Standing et al,
(1970) . For th e subjec ts who viewed the homogeneous picture
sets th e "old reversed " distractors were more difficult than the
"new" distractors. However, the subject s who viewed the hetero
geneous picture set did not differ significantly in their mean. sen
sitivities to th e test stimuli when distractor typ e was examined.

A po ssible explanation for the elevated mean d' scores
among subjects who were exposed to "new" distractors after
having viewed stimuli in the homogeneous contex t is attentional
in nature. When the subject views only complex hom ogeneous
stimuli, it quickly becomes app arent that te st stimuli ~us~

necessarily be drawn from this population and that all stimuli
are carefully observed. With an increasing number of stimuli, the
necessity to mak e ever more refined obs ervation s is apparent. By
contrast subjects viewing the heterogeneou s set see less need to
make sub tle differentiations among the tes t slides, since onl y 48
of the 240 total stimuli are homogeneou s, Alternatively, in the
hetero geneous contex t, it is likel y that the similariti~ s amon.g the
homogeneou s slides are accen tuated and postexp en men t discus
sions with subjects confirmed this .

Barnard, Breeding, and Cross (1984) have recen tly observ~d

that the recognition of objects (shown directly rather than.pIC
torially) and the decline of reco gnition for these same objects
over a l-w eek retention interval are partially dep endent upon
specific object characteristics as revealed by cluster an~lysis ?f
rated stimulus dimensions. The present results provide still
ano ther factor, the homogeneous or hetero geneous nature of the
context in which complex homogeneous pictures are originall y
viewed which influences subsequent recognition performance.
Future' research should examine not only recognition for ho
mogeneous items embedded in homogeneous and heterogeneous
contex t s, but should explore the recognition of heterogeneous
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items as well. Beyond th is, the influence upon subsequent recog
nition of th e relative homogeneity or heterogeneity of th e total
viewing set should be explored.

REFERENCES

BARNARD, W. A., BREEDING, M., & CROSS, H . A. (1984). Ob
ject recognition as a function of stimulus characteristics. Bul
letin of the Psychonomic Society, 22, 15-18.

GIBSON, E . J. (1940). A systematic application of the concepts
of generalization and differentiation to verbal learning. Psy
chological Review, 47, 196-229.

GOLDSTEIN, A. G., & CHANCE, J . E. (1970). Visual recognition
memory for complex configurations. Perception & Psycho
physics, 9, 237-241.

HOWE, M. J. A. (1967). Recognition memory for photographs in
homogeneous sequences . Perceptual and Motor Skills, 24,
1181-1182.

KAUSLER, D. H . (1974). Psychology of verbal learning and mem
ory. New York: Academic Press.

KRUSE, W. D. (1971). Comparison ofa color film and a black and
white videotape on learning a surgical procedure. Unpublished
master's thesis, Colorado State University, Fort Collins.

MURDOCK, B. B. (1982). Recognition memory . In C. R. Puff
(Ed .), Handbook of research methods in human memory and
cognition . New York : Academic Press.

RUNDQUIST, W. N. (1968). Functions relating intralist similarity
in paired-associate learning. Journal of Experimental Psychol
ogy, 7, 549-553 .

SHEPARD, R. (1967). Recognition memory for words, sentences,
and pictures . Journal of Verbal Learning and Verbal Behavior,
6, 156-163.

STANDING, L. (1973). Learning 10,000 pictures. Quarterly Journal
ofExperimental Psychology, 25, 207-222 .

STANDING, L., CONEZIO, H ., & HABER, R. N. (1970). Perception
and memory for pictures: Single-trial learning of 2,500 visual
stimuli. Psychonomic Science, 19, 73-74 .

SWETS, J. A. (1964). Signal detection theory and recognition in
human observers. New York : Wiley.

UNDERWOOD, B. J., & EKSTRAND, B. R. (1965). Differentiation
among stimuli as a factor in transfer performance. Journal of
Verbal Learning and Verbal Behavior , 4, 447-462.

(Manuscript received for publication December 14,1983.)



<<
  /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




