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Perception of emotion from moving body
cues in photographs

KATHY L. WALTERS and RICHARD D. WALK
George Washington University, Washington, D.C.

To investigate whether the dynamic moving condition in a videotape would transfer to a photo
graph, we showed subjects still photographs of emotions (anger , disgust, fear, happiness, sad
ness, and surprise) depicted as points of light in dynamic light displays. Overall recognition was
70.4 % with the dynamic light displays, but it dropped to 25.5 % with the blurred tracks in the
photographs, significantly above a chance level of 16.7 %, but not large. Happiness, anger, and
sadness were the most accurately recognized. The transfer effect of abstract movement to a still
photograph may not be high, but the most active emotions (happiness, anger) and the most inac
tive one (sadness) do transfer. Our results may have some implications for the artistic rendition
of movement in pictures.

When points of light are placed on the joints of the body
and the illumination dimmed so that an observer sees only
the dots of light in motion, the observer sees the points
of light as a person moving. Without movement , the ob
server simply sees an abstract light pattern without mean
ing. Johansson (1973), the inventor of the technique,
showed that the time for recognition is very short- about
a quarter of a second- but that movement is neces sary.

Suppose the movement were tran sferred to a still pho
tograph. One would observe the tracks made by the mov
ing lights, but one could not observe the actual movement.

The problem with this tran sferal is related to the
problem of obtaining dynamic activity from a still pic
ture . In discussing movement , Arnheim (1974) com
mented that the wish of the dancer is to project " a pat
tern of visual forces .. . whose impact is immediately felt"
(p. 409) . But a moving dancer is not a picture of one,
and Arnheim discussed the difficulty of getting an impres
sion of movement from a photograph . The arti st or pho
tographer cannot rely on the past experience of the ob
server, but must try to use visual force s in the picture
itself. One method is to use oblique lines or forms , and
postural deviations are a common method of depicting
movement (Friedman & Stevenson , 1980). Blurred lines
are occasionally used to indicate movement in pictures,
combined with a rendering of the figure itself (Friedman
& Stevenson, 1980) .

Our method uses the blurred lines alone to investigate
whether subjects can distinguish the meaning of patterns
of movement during sequences of emotional movement.
Prior research (Walk & Homan, 1984; Walk, Walters ,
& Samuel, 1985) has shown that the dynamic light pat
terns of a person depicting emotions are as well recog 
nized as are facial expressions of emotion. The best recog-
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nition was for lights on all 12 of the major joints of the
body (84%), somewhat less for the 6 illumination points
on the upper torso (69 %), and still less for the 6 points
on the lower torso (57 %) (Walk et aI. , 1985).

With the recognition of emotions from the moving lights
as a base , we decided to determine how well subjects can
recognize emotions in tracks or streaks of light in still pho
tographs . We varied the placement of the light cues, us
ing the point s of light on the joints of the entire body,
of the upper half, and of the lower half. In addition , we
asked subjects to distinguish between a walking and a
dancing figure in a photograph , and we investigated
whether the sex of the observer influenced correct iden
tification .

METHOD

Subjects
The subjects were 66 students in an undergraduate course in experimen

tal psychology . There were 47 females and 19 males from five differ
ent laboratory sections .

Stimulus Materials
The Kodachrome slides were prepared by photographing a videotaped

image displayed on a black-and-white television monitor. The video
tape was of a performer dressed in black clothing with a hood over the
head . White cotton balls, 4 .0 cm in diameter, were taped to the cloth 
ing at the joi nts . The performer portra yed six emotions-ange r, disgust ,
fear , happ iness, sadness, and surprise-against a black background. In
the full-eue condition, cotton balls were placed on the jo ints of the shoul
der s, elbows , wr ists, hips, knees, and ankles (12 cues) . In the upper
and lower conditions, using only 6 cues, the placements were at the shoul
ders , elbows, and wrists (upper), and thehips, knees, and ankles (lower).
The videotape was played on a Sony Betam ax connected to a 30-cm
black-and-white Sony monitor. When the contrast on the mon itor was
at a maximum , only the cotton balls were seen. The slides were made
by photographing the video display (used by Walk et al., 1985) with
Kodachrome 64 film at f5.6 for I sec in a dark room. Twen ty-six slides
were prepared. Each of the six emotions was depicted once in the up
per and lower tor so conditions and twice in the full-cue condition. In
add ition , two slides were made by photograph ing the videota pe display
while the perform er walked and danced . (See Figure I for the full-cue
and the walking and dancing slides .)
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Figure 1. The full-eue stimulus photographs used in the experiment. Reading left to right and top to bottom, they are anger
and disgust (first row), fear and happiness (second row), sadness and surprise (third row), walking and dancing (bottom row).
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RESULTS

Table 1
Percentages of Emotions Identified for Each Photograph

(All Cue Types)

Procedure
The subjec ts were informed that they would be shown four blocks

of six slides dep icting emot ions. The subjects were then given respon se
sheets containing blanks for each trial and a list of the six emotions.
The subjec ts were shown the slides in four block s of six trials. The two
blocks of full-cue condition slides were shown successively. Each labora
tory section saw a different order of the cue conditions (e.g ., upper ,
lower, full, full), as well as a different emotion order within the cue
condition. Three of the labora tory sections saw the walking slide first ,
and two sections saw the dancing slide first. The slides were projected
for approximately 20 sec each , and 20 sec were allowed between blocks
of trials . After the emotions were displayed , the subjects were told that
they would be shown two additi onal slides, one port raying danc ing and
one walkin g. They were to ident ify each slide as either " dance" or
" walk. "

A repeated measures analysis of variance (ANOV A)
revealed that placement of the cues (full , upper, lower)
was not significant. More specifically, the average cor
rect recognition was 27 % for full cues, 24 % for upper
cues, and 26 % for lower cues, a nonsignificant differ
ence for type of cue. The second set of full-cue data was
therefore dropped from all analyses, and an ANOVA was
conducted comparing emotion and sex of subject.

An unweighted-means repeated measure ANOVA in
dicated that only type of emotion was significant [F(5 ,320)
= 3.13, p < .01]. The gender of the subject was not sig
nificant as a variable and neither was the sex x emotion
interaction. The Newman-Keuls test showed that recog
nition of happiness and anger was significantly superior
to recognition of disgust (p < .01 and p < .05, respec
tively) but not significantly different from each other.
Recognition of happiness was also significantl y superior
to recognition of fear and surprise ( p < .05).

Table 1 illustrates the percentages of the emotions iden
tified correctly and also the labels attached by the sub
jects to each emotional depiction . Disgust was the only
emotion labeled at a chance level (16.67 %). Table 1 also
shows some confusions that were difficult to interpret.
Sadness and fear are inactive emotions, and it may be ap
propriate for them to be confused with each other. Sur-

prise was confused with sadness and fear, and disgust was
identified as anger and surprise more than it was correctly
identified.

Eighty-seven percent of the subjects identified the walk
ing and the dancing slides correctly .
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DISCUSSION

Even when the moving points of light of event perception are reduced
to streaks of light on a photo graph , emotion can be identifi ed some
what accurately . As Walk and Homan (1984 ) and Ekman and Friesen
(197 1) found, happ iness was identifi ed more accurately than the other
emotions. In agreement with Walk and Homan (1984), our study showed
that anger was identified second best. But the streaks on the photograph s
cannot be substituted for the actual emotional depiction in motion ,
as indicated by the results of Walk et al.'s (1985) study : the recogni
tion of happiness with the event perception of moving dots was almo st
perfect in their study (96% average of all cues) but was only 35 % in
this study, and recognition of anger was vcry high in Walk et al. 's
study (66 % overall, but 94 % with full cues) but was only 29% in this
study .

The best way to look at these data is in term s of the act ivity reveal ed
in the streaks ofl ight. One can identify a happy woman by " the bounce
in her step, " and anger may be recognizable becau se of physically vio
lent movements . Darw in (1872 /1955 ) referred to sadness as " silent,
motionle ss grief ' and sadness , an inactive body emotion, was our third
best identified depiction. The amb iguity of fear , surprise , and disgust
on the activity scale may reflect the difficulty of tran slat ing them into
the streaks of light , although, as eve nt perception , they are easily iden
tified.

The dynami c visual forces reveal ed by our technique come from the
actual movement of the human figure and have a certa in intrinsic aes
thetic beaut y . Another procedure, such as a sorting method in which
the subject compares the photographs simultaneously rather than suc
cessively, might be better for appreciat ing the meaning of these dynamic
force s .
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