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For engineers who design telecommunications 

systems, there is continual trade-off between perfor-

mance capabilities and cost. Dickson and Bowers (1972) 

have stated: "The bandwidth of any communication net-

work directly determines its capacity to transmit in-

formation. To understand the relative effectiveness of 

various alternatives for communications one must in- 

evitably ask about bandwidth. Generally speaking, the 

more bandwidth provided for a communications channel, 

the greater the cost of the system." This notion is 

also of central concern in human factors research, but 

here the focus of attention is usually upon efficient 

social interaction versus cost limitations (Ried, 1973). 

It seems natural, therefore, that the examination of 

the bandwidth parameter should be performed using a 

person perception task. 

By the late 1960's, there were several hundred 

research publications dealing with the technical aspects 

• of bandwidth compression. At the same time, human factors 

research was largely limited to subjective assessments 

of picture quality. The last decade has seen an enormous 

increase in the number of engineering publications on 

bandwidth compression but there has been only a handful 



of studies by social scientists investigating the con-

sequences of signal alteration for person perception. 

Human factors relating to bandwidth compression remain 

relatively unknown (McManamon, 1975). 

• 	Bandwidth may be compressed by reducing the 

frame rate of video transmission. Systematic altering 

of the frame rate from full bandwidth, namely, 30 frames 

per second, to 15, 10, 5, 2 and finally 1 frame per 

second would create a unique opportunity to study the 

perception of emotional expression. Such a continuum 

might form an empirical connection between the majority 

of studies concerned with recognition of facial emotion 

which have used static photographs as stimuli and those 

minority of studies which have depicted stimulus material 

dynamically, either live or on film (e.g. Thompson and 

Meltzer, 1964; Osgood, 1966; Ekman and Friesen, 1969; 

Thayer and Schiff, 1969;  Graham,  Bitti and Argyle, 1975). 

Several methodological strategies have been used 

in recent years for the study of emotional expression. 

Frijda (1969) and Stringer (1973) have reviewed the 

various approaches and find three-main orientations: 

(a) the dimensional approach (h) the categorical or 

clustering approach and (c) the hierarchical approach. 

1 

1 
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All three orientations have demonstrated their useful-

ness. For reasons that will become apparent, the present 

investigation will consider the dimensional approach. 

Perhaps the best known dimensional approach has 

been that of Schlosberg (1952 and 1954). He identified 

three dimensions for the analysis of any facial emotion 

(a) Attention-Rejection (b) High-Low Activity (or Tension-

Sleep) and (c) Pleasantness-Unpleasantness.
1 

Although 

there have been numerous attempts to refine the number 

and nature of dimensions, these three seem to recur 

(e.g. Abelson and Sermat, 1962; Thorngate, 1971; Stringer, 

1973). 

In a recent study of bandwidth compression by 

Lindsey (1974) one of his conclusions showed that as the 

degree of activity in the video image increases, subjects 

rated picture quality more critically under conditions of 

high bandwidth compression. That is, subjects could 

tolerate a high compression level with greater ease when 

viewing a low-action "talk show" than when viewing a 

high-action "dance scene". For the present study, this 

would imply that the compression level manipulation 

should exert greatest influence upon those test items 

classified as High Activity as opposed to those of Low 



Activity, 

Thompson and Meltzer (1964) studied the accuracy • 

with which different emotions are judged. They found 

that the positive emotions such as happiness and pleasant-

ness are more easily understood than negative emotions 

such as unhappiness and unpleasantness. This too has 

implications for the present study which has dichotomized 

the Unpleasantness-Pleasantness dimension. One might 

expect that as the compression level increases, the Un-

pleasantness index should show greater impact than the 

Pleasantness index. The Schlosberg circle (shown in 

Figure 1) tends to support the notion that positive 

emotions are classified with greater agreement than 

negative emotions. 

The  Schlosberg Dimensions of Facial Emotion  

Thé first step in the present investigation was 

to generate appropriate stimulus material containing the 

three Schlosberg dimensions. The filmed stimulus 

material was a series of emotional reactions depicted 

by actors. The procedure outlines the way in which this 

stimulus material was constructed. The person perception • 

film was standardized or normalized at full video band- 
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width (30fps) by having subjects offer their inter-

pretations of what emotion or circumstance best des-

cribes each stimulus segment. No account was taken of 

what emotion was intended to be portrayed by the actor. 

No index of absolute accuracy  of judgement or validity 

of classification was attempted. Instead, the person 

perception test was designed so that we know how each 

stimulus-segment is typically perceived when viewed at 

full bandwidth. That is to say, we have established 

the modal interpretation of these emotional displays. 

The next step was to segregate these stimuli into polar 

groups which reflect the three Schlosberg dimensions. 

This was accomplished by way of a content analysis of 

subjects open-ended statements and by reviewing the 

assembled person perception film. This was done by a 

person who was blind to the present experimental hypo-

theses. 

The Schlosberg Circle and Predicted Ambiguity,of  

Facial Expression  

Another reason to build upon the early work of 

Schlosberg in the present study is that he has inves-

tigated the relative "confusability" in classification 

of particular facial emotion. The Schlosberg circle 
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(see Figure 1) arranges six basic categories of emotion 

so that segments which are most similar are 'beside each 

other. It was found that fewer errors in the judgement 

of emotion were made across non-adjacent segments than 

across those that were adjacent. In this study, we ex-

pect to find that classification of emotion, when re-

quired within a single circle segment (e .g. joy versus 

love), should be less consistent than classification 

across adjacent segments (e.g. joy versus surprise). In 

turn, the latter should be less consistent than class-

ifications across non-adjacent segments (e.g. joy versus 

sullen). Moreover, since bandwidth compression is 

erally expected to reduce consistency of judgement, we 

might expect the non-adjacent classification task to 

discriminate compression levels least well and within 

segment classifications to discriminate compression levels 

best. 

The Semantic Differential Ratings of the Actors'  

Personalities  

By  the end of the person perception film, subjects 

will have seen each actor depict nineteen emotiànal - reac-. 

tions lasting nine seconds each. 	From this experience, 

gen- 

subjects will have formed some impression of each actor's 



personality. It might be expected that if these actors 

have been presented in an artificial way (i.e. extreme 

bandwidth compression), this artificiality might reveal 

itself in the semantic differential rating made of the 

actors themselves. The implications of this should be 

obvious. If the medium portrays an individual iñ  an un-

flattering manner, a negative reaction may generalize 

beyond' lie medium, to the person himself. A similar 

prediction may be made with respect to the "social 

distance" component of the semantic differential. The 

more bandwidth compression there is, the more perceived 

distance might be expected between the actor and the 

subject who is doing the rating. 

A further prediction can be made with respect to 

the semantic differential data. It has been stated al-

ready that, as we move down the compression continuum, 

we expect to find an initial increase  in the modal concensus 

of the emotion classification. In theory, this is due to 

the fact that full bandwidth is sufficiently rich in cues 

about the , emotional reaction being portrayed, that a cer-

tain amount of subjective interpretation is possible. 

At some point further along the continuum (as yet unknown), 

we might expect that modal judgements will be maximized 
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because those cues necessary for typical perceptiOn are 

retained but, at the same time, there is less room for 

•selective perception of the émotion The highest degree 

of bandwidth compression (1 fps) might again yield 

greater breadth of interpretation. This time, however, 

it would be the lack of cues preventing concensual inter-

pretations of the emotion.  •  As well as predicting this 

result"rbr the mean scores on modal perception, it is 

expected that the semantic differential rating will show 

this influence (i.e. larger intra--group variability of 

rating at 30 fps than at the maximally modal compression 

level and this latter condition showing smaller intra- 

•group variability rating than at 1 fps). 

et  al.  (1971) who found that an increase in the amount 

of information describing an individual may lead to an 

increase in trait attributions made about the individual. 

More importantly, the inferences were less accurate than 

in a condition in which a lower amount of information 

•was used to describe the person. With more information, 

there appeared to be greater latitude for drawing in-

ferences. 
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Statement of Hypotheses: 

Hypothesià 1 

It is predicted that as the compression level 

increases (from 30 fps to 1 fps), there will first be 

a slight increase and then a dramatic decrease in the 

modal perception of the emotional displays. This lower-

ing of the modal perception should occur for all of the 

SChlosberg dimensions, but most apparently in the High 

Activity index (see Lindsey, 1974) and the Unpleasant 

index (see Thompson and Meltzer, 1964). 

Hypothesis 2 

It is predicted that group concensus on the 

person perception task will be lowest when classification 

choices are within one segment of the Schlosberg circle 

and highest when the choices involve non-adjacent seg-

ments. Moreover, it is expected that as the compression 

level increases, there will first be a slight gain and 

then a dramatic decline in the classification perfor-

mance on (a) within segment, (b) adjacent segment, and 

(c) non-adjacent segment choices. The former is the 

more difficult judgement and, hence, should be influenced 

most by the compression continuum. The latter should be 

least influenced, thus being the easiest to judge. 
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Hypothesis 3 

It is predicted that as the compression level 

increases the semantic differential ratings which reflect 

"artificiality" and "social distance" in the actor!s 

personality will also increase. At the point at which 

the perceptions are shown to be most modal, it is expected 

that there will be less intersubject variability in 

semantic differential ratings of each of the actors, than 

at either extreme of the frame rate continuum (i. 

fps and 1 fps). 

1 

Subjects: 

A total of 122 subjects (equal number of males 

and females) volunteered to participate in a communications 

experiment in the Wired City Laboratory, Department of 

Systems Engineering and Computing Science, Carleton Univer-

sity, Ottawa. They were first year undergraduates, and 

for their  participation  they received course credit in 

introductory psychology. 

Preparation of the Stimulus Material 

The aim wàs to produce a series of "eMotional 

interactions" between an actor and an imaginary other 

Procedure: 



1 

-11- 

person communicating via a teleconference link. The 

imaginary person was the source of the "emotional 

reaction" depicted by the actor (e.g. surprise, anger, 

fear, etc.) and each reaction was then filmed. An actor 

(male or female) was seated at a teleconference node in 

the Wired City Laboratory, Carleton University, Ottawa 

and the only situational or contextual cues provided 

were those associated with a teleconference interaction. 

The top half of the actor's body was clearly Visible, 

with the head, shoulders, chest, arms and hands being 

used to convey emotion. The actor always communicated 

the emotional reaction in equivalent fashion, holding 

all things constant except the emotion being depicted. 

Each reaction was practised several times by the male 

actor and female actor before the actual filming. When 

ultimately recorded, each reaction lasted about ten 

seconds, varying somewhat with the emotion being dis-

played. They appeared to beclear and unambiguous, and 

the camera work was precise. 

Twelve emotional reactions were depicted twice 

by each actor and recorded on film. These are: 
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7. shame 

8 ,  dislike 

distress 

•10.• fear 

11. sadness 

12. anger 

1. affection 

•2.  enjoyment 

3. >happiness 

4. interest 

5. surprise 

6. "no emotion" 
• . or neutrality 

The finished film did not have an audio track, however, 

if an actor wished to verbalize while expresàing any of 

the emotional reactions, he recited the alphabet in 

order to hold constant any cues gained by lip-reading. 

• Nine second segments of the expressive scenes 

were edited together so that each stimuli was introduced 

with a number and followed by a six second interval 

which would allow time to classify the emotional reaction 

depicted. The male actor was shown in the 19 odd-numbered 

stimuli, the female actor in the 19 even-numbered 

stimuli; .a  total of 38 scenes in all. The assembled film 

was shown to 10 subjects (5 male and 5 female) from the 

Subject Panel, Department of Experimental Psychology, 

University of Oxford. They were abked to generate labels 

for what they saw in each stimulus. For example, sthmaus 

number one wa.s wen as: 

1. having an intense discussion 

2. arguingr with someone 



4. correcting someone who has mis-
interpreted something 

3. being insulted 

5. making a point in a political argument, 
etc. 

1 

1 
1 
1. 
1 

These subjects also classified the 38 stimilus items 

according to the usual 6-way classification of the 

Schlosberg circle shown in the inner ring of Figure 1. 
-- 

These results show that the degree of agreement depends 

on the type of emotion being judged (.85 for Happiness 

but only .45 for Fear). This is consistent with 

studies by Ekman et al.  (1972) and Zuckerman et al. 

(1975). 

Based on these results, three classification 

questionnaires were devised by someone blind to experi-

mental hypotheses of studies that were to follow. 

Variation I was compiled-from the label phrases generated 

by the subjects. The labels offered in this version may 

be fully appropriate, partially appropriate, partially in-

appropriate or fully inappropriate, and subjects in sub-

sequent studies would indicate the extent of their agree-

ment with these labels. Versions II and III offer binary 

classification choices for each emotional scene. The 



the filmed stimuli but not with a supposed reduction of 

perceptual accuracy. 
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"modal" or "usual" adjectival descriptor was paired with 

another descriptor !from either within the same Schlosberg circle 

segmenti(e.g . irate-displeased), from adjacent segments 

(e.g. overjoyed-surprised), or from non-adjacent segments 

(e.g. elated-sullen). A scoring scheme was made for each 

version so that the modal or typical classifications were 

weighted to be maximally disdriminated above "chance" or 

"guess-rate". -  The test of émotion judgement is assessed - 

according to normative perception or typical classification 

and does not take into account either actors' intended 

expressions or any absolute accuracy criteria. 

studies which employ this technique will be looking for 

alteratiàns of deviations in the usualrclassification 

In order to manipulate the Schlosberg dimensions 

in the present person perception film, an independent judge 

classified each stimulus item as belonging to one or the 

other extreme for each of the dimensions. The result is 

that each of the 38 stimuli has a three-way classification 

according to Schlosberg dimensions (see Table 1). As one 

might expect, within the 38 item test there is asymmetric 

overlap of these dimensions (e.g. 68% of the items are 

of 



Unpleasant and 16% are High Activity, attention and Un-

pleasant). It seems most appropriate, therefore, to 

treat each dichotomized dimension as a separate depen-

dent variable in subsequent investigations. 

Method 

Subjects were randomly assigned to six experi-

menta1 ,6onditions, which corresponded to the bandwidth 

compression levels to be investigated. By means of a 

video signal processor, video tape recordings were pro-

duced so that the 38 item person perception film could 

be shown at 30 (i.e. full bandwidth), 15, 10, 5, 2 or 1 

frame(s) per second. The duration of the stimulus 

presentation and the interstimulus interval remained the 

same in thèse six recordings. However, the rate of up-

date of the information varied. Two examples will il-

lustrate the perceptual result. If, we consider the 5 

fps condition, every sixth frame of full bandwidth video 

(i.e. 30 fps) was displayed for a fifth of a second so that 

a total of 45 frames were displayed during the nine second 

stimulus interval. In the 1 fps condition; every thirtieth 

frame of video was displayed for one second each so that 

a total of nine frames were displayed during the nine 
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second stimulus interval. 

• 	In all conditions, subjects were seated alone at 

a node of the interactive video network. Each was given 

one of the three versions of the response questionnaire, 

which included instructions for the subject and a seman-

tic differential with which to rate the actors. 

A video tape of one of the six experimental 
- 

conditions was then played to the subject who responded 

by classifying the stimulus items. Upon completion of 

this task, the siabject gave his "impressions of the 

personality" of each actor through semantic differential 

ratings. The order in which the actors were rated was 

counter-balanced.  •  The experimental session was then 

terminated. 

Results: 

The modal perception of the emotional displays 

decreased as the bandwidth compression level increased. 

This was consistent with Hypothesis 1. Within each of 

the Schlosberg dimensions, it was always one of the 

dichotomized extremes which significantly differentiated 

the compression variable: Unpleasant, Attention and 

High Activity (see Table 2). Recall that the Unpleasant 
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1 

and High Activity indexes were predicted to be influenced 

more than their dimensional counterparts. Figure 2 shows 

that the mean scores on all dimensions fit a general trend 

of decreasing modal perception with increased bandwidth 

compression. Although the mean scores at 30 fps were 

slightly exceeded by mean scores at 15 fps, the difference 

was not reliable and was insufficient support for the 

notion that initial compression levels would ehhance judge-

ment consensus. On the other hand, there was a clear cut-

off between the high and low consensus: 30 fps and 15 fps 

conditions were always significantly different from the 

10 fps condition. In general, the compression levels that 

were 10 fps and beyond, Yielded less modal perceptions of 

the emotional displays. Also, one should note that the 

10 fps compression level produced strikingly lower scores 

which were even below those of the 5 fps and 2 fps con-

ditions. 

Table 3 shows the degree of overlap of the Schlos-

berg dimensions. Numbers above the diagonal indicate the 

degree of test item communality in the dichotomized dimen-

sions. Note that the Unpleasant and Attention indexes were 

relatively independent of each other (32% overlap) but 

I. 

1 

1 



Attention and High Activity indexes were relatively de-

pendent (74% overlap). It is not surprising that, with 

the predicted influence upon the High Activity index, 

the Attention index should also be significantly affected 

as well. Below the diagonal, estimated shared variance 

between dimensional components is shown. These are based 

on the respective coefficients of determination calcul--- 	. 
- 

ated within subjects, without regard for the frame rate 

variable. The shared variances, while apparently quite 

high, cannot be meaningfully compared to each other because 

of the varying test item communality. For this reason, 

a communality ratio has been computed to show the statis-

tical dependency, while taking into account the shared 

item dependency. Now it can been seen that the dependency 

between the High Activity and Unpleasant indexes is com-

paratively high, but between Attention and High Activity, 

dependency is comparatively low. A final point should be 

made with respect to Table 3. On the diagonal, one may 

note that a modest amount of variance was shared within 

the Schlosberg dimensional components. While the cor-

relation coefficients were always positive, they were not 

particularly large (. 15, .06 and .24). This would suggest 
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that in the process of dichotomizing the Schlosberg 

dimensions, discrete indexes were created. 

Having demonstrated both the logical and statis-

tical overlap in the Attention, Unpleasant and High 

Activity indexes, it seems useful to represent in three-

dimensional space the classification differences associated 

with the;various frame rates (see Figure 3). Depicted in 

this way, it is obvious that the 30 fps and 15 fps con-

ditions were set apart from the others and that the IO fps 

condition interrupted the otherwise linear relationship in 

the frame rate variable. 

Predictions with respect to Hypothesis 2 were 

partially supported. Figure 4 and Table 4 summarize strong 

evidence that the group consensus on the person perception 

task was lowest when the binary classification involved 

choices that were within one segment of the Schlosberg 

circle. It was expected that, since this judgement would 

be most difficult, it would best discriminate between the 

six frame rates. In fact, it discriminated least well 

• because, even at the fullest bandwidth conditions, there 

was little agreement with the modal classification of the 

eMotional displays. 2 
This was true for both version II 
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and 111 of the questionnaires. 

Judgement chôices which involved adjacent seg-

ments of the Schlosberg circle typically demonstrated 

a higher degree of consensual classification and the 

differences between this classification and the former 

within segment classification were significant and as 

predicte in nine of twelve instances, considering bôth 

questionnaires II and III. Again considering both 

questionnaires, performance on the adjacent classification 

task produced some differentiation within the six bandwidth 

compression levels. With:version 	the questionnaire, 
_ 

it was simply that  the 2 fps condition was different from 

the 1 fps condition. With version III, although the 2 

fps condition was lower than might be expected, the gen-

eral trend was as predicted. Moreover, it is in this 

analysis that the only significant finding was made which 

would support the notion that the full bandwidth condition 

would not yield the most modal judgements of the emotional 

displays. The 30 fps group scored significantly lower 

than the 15 fps group on the adjacent segment classifi-

cation task in version III of the questionnaire. Else- 

where, when comparing the group means for these two groups, 

1 
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one can see trends in the same direction. 

Hypothesis 2 also predicted that the non-adjacent 

segment classification would be the easiest to perform. 

The test of this assumption showed a significant effect 

with version II iof the questionnaire and a marginally 

significant effect with version III. But for two in-

explicable deviations, the groups who viewed the video 

tapes at a snbstantially reduced frame rate failed to 

• achieve the same degree of normative consensus in their 

perceptions \of the emotional displays as those groups with 

high frame rate. Groups with lower normative consensus 

did not show greater uncertainty in their judgements, nor 

did they show any greater degree of dissatisfaction with 

the classification choices offered for the labelling of 

the emotional displays. Table 5 shows the mean percentage 

of "uncertain" and "neither appropriate" responses given 

at each frame rate. These indexes produced clearly non-

significant differences, suggesting that groups in the 

compressed bandwidth conditions were not overly perplexed 

by their person perception task. Rather, they perceived 

the emotional displays in different ways when assessed 

against the full bandwidth normative criteria. 
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In Hypothesis 3, it xiîas predicted that an 

crease in the bandwidth compression would cause an 

increase in the perceived "artificiality" and "social 

distance" of the actors' personalities, as measured by 

the semantic differential. It was expected that de-

gradation of the medium would generalize to the percep-

tion of the persons dépicted in the medium. Table -6 

shows that this predicted resült was clearly non-signi-

ficant. The actors were typically perceived as being 

just beyond the neutral mid-point of the artificiality 

component, or as slightly "trustworthy, genuine, natural 

and reliable". The actors were also seen to be moderate- 

ly low on the social distance component of the semantic 

differential, regardless of the frame rate at which the 

video tape was viewed. 

Another difference, which was predicted to be 

found in the semantic differential data, concerned the 

variability of impressions formed by the actors. Com-

pared with that bandwidth compression level determined to 

yield most  modal  perceptions of the actors emotional 

displays (i .e. 15 fps), both extremes of the compression 

continuum were predicted to show significantly greater 

1 
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I .  

intersubject variability 6f impression. This prediction 

was tested by computing group variance scores for each of 

the 21 items of the semantic differential. This was done 

separately to the ratings of the male and female actors 

for the 30 fps, 15 fps and 1 fps conditions. Paired t-

tests were performed on these group variance scores with 

the expected result that the 15 fps group showed signi-

ficantlSP less intersubject variability of perception of 

both actors than either of the other two groups (see 

Figure 5 and Table 7). This is taken to be support for 

the notion that moderate bandwidth compression can lead 

to a normalization of impressions formed during social 

percePtion; 

Discussion: 

We have seen strong evidence that the interpret-

ation of emotional expressions can be altered by varying 

the rate of transmission of information to the human re-

ceiver. Psychologists concerned with comparability of 

results based on static and dynamic images may be correct 

in having some misgivings. As the video bandwidth was 

compressed by reducing frame rate, there was a widening 

in the range of possible interpretation for specific 



emotional displays. A greater variance in the impres-

sions of the actors' personalities at the reduced band-

width was also apparent. 

A distinct cut-off point was identified for the 

effective communication of nonverbal cues; this occurred 

between 15 fps and 10 fps. In fact, the 10 fps rate 

produced..unexpectedly low consensus of interpretation. 

Perhaps this sample rate created a perceptual flicker in 

the video display which was annoying or distracting. 

Further investigation of this point is required. Follow-

up studies might investigate techniques to allow con-

tinuously varying interval selection rather than fixed 

interval selection. For example, a pseudo-random 

selection might be made with the mean interval set t 

one tenth of a second, but varying between one fifteenth 

and one fifth of a second. This technique, while main-

taining the same information level, would avoid a possible 

perceptual annoyance associated with a particular :frame 

rate. Another possibility may be to soften the transition 

from frame to frame by using a signal mixer to dissolve - 

images. This might reduce abrupt changes that could 

distort the continuity of a sequence of behaviour. The 

ultimate bandwidth compression technique would undoùbted- 
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ly contain all of these characteristics and, in addition, 

make the selection of frames contingent upon the amount 

of activity change occurring between frames. With this 

type of intelligent selection criterion, only novel or 

non-redundant information would need to be transmitted. 

The attempt to mahipulate the degree of ambiguity 

in stimulus items met with only partial success in the 

present study. It was conclusive that classifications 

involving emotional labels within one segment of the 

Schlosberg circle demonstrated lowest consensus of per-

ception. Conversely, classifications involving emotional 

labels from non-adjacent segments demonstrated highest 

consensus of perception. Both of these findings were 

expected. However, it was anticipated that as the com-

pression level increased, the scores on the more ambiguous 

task should decrease. This did not occur because all of 

the experimental groups found the within-segment class-

ification task to be difficult. Discrimination of the 

frame rate conditions was found only with the adjacent 

and non-adjacent segment classification tasks. In these 

cases, the trend was as expected; the fuller bandwidth 

compression conditions (e.g. 30 fps and 15 fps) scored 



'discriminate the frame rate groups. Little shourld be 

•made of the rebults that . scores on . the : Unpleasant::,index, : , 
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higher than the reduced bandwidth compression conditions 

(e.g. 2 fps and 1 fps). 

• The present study can again testify to the use-

fulness of the three dimensions of emotion identified by 

Schlosberg (1952 and 1954). Previous research (Thompson 

and Meltzer, 1964; Ekman et al.,  1972; Zuckerman et al., 

1975) advised that classification of unpleasant emotions 

were most difficult to perform. This led to the predic-

tion that within the more complete bandwidth conditions the 

task would be performed better than in the less complete 

bandwidth conditions. The Unpleasant index did, in fact, 

in most casés, actually exceeded the scores on the 

Pleasant index because no attempt was made to make the 

indexes meaningfully comparable. 

Previous research into video bandwidth compression 

by Lindsey (1974) found that extreme compressed images 

were least acceptable when the video mateÉ. ial contained 

• a high degree of activity. The results of this study 

support such findings. High activity items in the test 

• received greater consensual classification when there was 
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• 1 

little or no compression rather than when a large amount 

of bandwidth compression was involved. One can imagine 

that a superior compression technique would be one which 

could adapt to the content of video material to be trans-

mitted. 

The semantic differential ratings of the actors' 

personalities produced results that are of interest to 

both system designers and social psychologists. Firstly, 

there was not even a hint that the rather severely com-

promised medium which presented the actors was responsible 

for increasing perceived artificiality or social distance 

within the personalities of the actors. The medium and 

the messenger seemed to be assessed independently of each 

other. Secondly, there were more homogeneous impressions 

formed of the actors' personalities when the person per-

ception film was viewed at 15 fps than at either of the 

extremes of the continuum, namely, 30 fps and 1 fps. 

Initial analysis, in the present study, identified the 

15 fps condition as the maximally modal perception con-

dition. That is to say, the 15 fps condition produced 

the highest mean scores on the person perception task 

when assessed against the criterion of typical perception. 



At the 1 fps end of the video bandwidth Continuum,, 

the point may be reached where too few - social Cueà are 
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This criterion was standardized at full video bandwidth. 

Consider that, not only did the 15 fps group show great-

est intra-group agreement on what emotions were displayed, 

this group also formed the most consistent impressions of 

the actors' personalities. This result was predicted on 

the basis that a slightly diminished channel of communi-

cation 'would still contain the most salient cues from 

which to make accurate and consistent social perceptions 

yet would not contain the excessive subtle cues that 

might permit highly subjective and personal interpretations. 

If a very high fidelity channel of communication is used 

to make social perceptions (e.g. face-to-face or high 

quality colour film or full bandwidth video), it may be 

that the number of verbal cues available are overwhelm-

ing. In. fact, the cues may be too numerous for all to be 

taken into account and too inconsistent to be reconciled 

into a single agreed-upon interpretation (Thayer and 

Schiff, 1969). It has been shown that increased infor-

mation about an individual can generate irrelevant trait 

inferences 'about that person (Burron et al., 1971). 
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present for consistent and accurate perceptions to be 

made. Argyle and McHenry (1971) found that a brief 

exposure to a photograph of an individual wearing spec-

tacles led to more superficial inferences about high 

intelligence than when on-going behaviour of the same 

individual is presented on video tape. Undoubtedly, we 

are capable of drawing inferences based on extremely 

limited information, but doing so may result in judge-

ment errors. Rosenthal et al.,  (1974)  attempted to 

measure the accuracy threshbld nfor nonverbal perception 

by systematically reducing the duration of a filmed 

stimulus display. Emotional scenes were reduced from 

two second duration to 1.13, .38, .13 and .04 seconds. 

One of their conclusions was as follows: 

"Appa±. ently, people are able to assess 
nonverbal cues correctly in very short 
periods of time. Interestingly, those 
subjects who were more accurate at very 
brief exposure times (3/8th sec. or less) 
judged their interpersonal relationships 
as less satisfactory than those who were 
less accurate. That result suggests that 
our superfast nonverbal readers may be 
paying a price for their sensitivity; 
perhaps in social situations, they 'know 
too much'." 

(Rosenthal  et al.,1974, p.3) 

Many questions remain concerning the optimization 

of broadband video systems for person-to-person communi- 
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cation. Engineers and social psychologists alike might 

be teased by the results of the present study. It 

appears that, for certain social tasks, one half of the 

normal frame rate may be redundant; this should interest 

those concerned with cost-efficiency. Moreover, the 

human factors researcher should be intrigued by the pros-

pect of communication experiences which facilitate high 

cômmunality of social perception. 



Footnotes 

1. Schlosberg (1952 and 1954) found that facial ex-

pression of emotioncould bel classified according 

to three dimensions. These are: 

(a) Attention-Rejection 
(h) High-Low Activity.  (or Tension-Sleep) 
(c) . Pleasantness-Unpleasantness 

(a) Attention-Rejection. "Attention is exemplified 

by surprise, in which all receptors are maximally 

open to stimulation. Rejection is the best term we 

have found for the other end of this axis; it is 

shown most clearly in contempt and disgust, in which 

eyes and nostrils appear to be actively shutting out 

stimulation." (Schlosberg, 1952, p.230) 

(b) High-Low Activity. "The term activate means a 

bit more than to make active; the dictionary tells us 

• that it also means to make reactive. Activation would 

seem to be a very good name for what emotion does to 

us; the angry man overreacts to stimulation. Strong 

emotion thus represents one end of a continuum of 

activation; the other end, the condition of minimum 

activation, is found in the sleeping man who doesn't 
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respond to stimulation." (Schlosberg, 1954, p.82) 

... general level of activation, has its low end 

in sleep, its middle ranges in alert attention, and 

its high end in the strong emotions". (Schlosberg, 

1954, p.87) 

(c) Pleasantness-Unpleasantness. -  "- ... pleasant- 

ness-unpleasantness ... needs no further explanation. 

(Schlosberg, 1952, p.230) The enduring viability 

these dimensions has been demonstrated in numerous 

studies which followed (e.g. Abelson and Sermat, 

1962; Thorngate, 1971; Stringer, 1973). 

2. The zero point on the mean score scale indicates 

"chance" or "guess rates"0 
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' Table 1 

Classification of Test Items 
. According to Three Schlosberg Dimensions 

Item 	. 
Number Attention—Rejection Pleasant—Unpleasant  High—Low Activity 

-x  • .x 

• 
• x 	". 

X X 	 X.  

X 	X 	• X 

X 	X 	• 	. 

X 	X 	- 

X 	. 	X  

. 	X' 

X 	X 	' 

X 

20 

21 

.22 	X 

23 X 

24 	, X 

25 

26 ' 	X 

27 - 	X 

1 9 

28 	- 	X 

29 	 r 	 x 	. 	 • 	x 
. - . 

30 	 • 	x 	• 	 x 

31 	x 	 X 

32 • 	X. 	X 	' 

33 	. 	X 	
. 
	x.  

34 	X 	X 	X 

35 	X 	 X . 	X 

36. 	X 	X • 	' X 

37 	X 	X. 	X 

38 	- 	X. 

X. , x 

X 	 X - 

X 	 X 

• X 	 X 

X' 	 X 

X 	 X" 

X 	 X 

(Odd numbered items by Male actor; even by Female actor) 
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<1 24 

50 46 

Attention 

Rejection 

Unpleasant High Act. 

2 

Pleasant 

Low Act. 

Above Diagonal: 
Diagonal: 

Below Diagonal: 

I. 

• 

Table3 

•Overlap of Dimension Test Itens 
and Proportion of Variance Shared 

(Expressed as a Percentage) 

Attention 

- Unpleasant 

High Activity 

test item communality 
variance shared within 
dimensional components 
variance shared between 
dimensional - components 

	

Unpleasant- High Act.- 	Attention- 
Attention 	Unpleasant 	High Act. 

_ .75 	59,52. 96 	. 2 - 32 

Communality Ratio: 

R = 'eo shared variance (estimated) 
°A common items (actual) 
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Table 4 

Multiple Comparisons for Schlosberg 
Circle Analysis 

- . Questionnaire  II • 	SPF 6.3 Design, N = 60 

a. :Within one segment 	(F.  = 0.43, NSD) 
b. 'Adjacent segments : 	(F = 6.50, D < .01, 2  4  1 fpe. 

- o ,  Non7gajacent segments (F = 2.25, marginal) 

30 	15, 	10 	5 	2 

a#13  ab ab ab  NSD 

`Ipc b#c b#c b#c NSD 

a#c a#c a#c a#c NSD 

Questionnaire  III 	SPY 6.3 •  Design, N = 36 

a. Within one segment

b.- Adjacent segments 

Non-adjacent segments 

(F = 1.00, NSD) 

(P=  2.38, D  <.05;  30 	15; 5 # 2; 2 4 1) 

(F = 4.26, 	< .01; 15 	10;5 	2; 2 k 1) 

30. 	15 	10 . 	5 	2 

.a 1) a#1pNSD 	a#13 a# b 

b # c- NSD 	NSD 	NSD  b k c 
a#0 a#c NSD a#c a# c 
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Table 5 

Percentage of "uncertain" 	5 	5 	6 	. 7 	4 	7 
responses (i.e.. ???) 

Percentage of "neither 	21 	23 	19 	17 	19 	24 
appropriate" responses* 
(i.e. n/a) 

Percentage of responses. 	74 	'72 	.75 	76 	77 	69 
,remaining 

* ..The n/a response Was -expected to occur approximately 22% 
of the time. 	. 

30 	15 	10 Frame Rate 

f 

i ; 
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Table 6 

Semantic Differential Scale Components Expecte 
to Discriminate Compression Levels . 

1. "Artificiality" Scale: (1 . artificial 7 = geniune 

Encoder 	30 	15 	10 	5 	2 

X 	4.64 	4.80 	4.59 	4 ‹= 83 	4.84 	4.86 

S 	1.12 	1.08 	1.05 	1.13 	1.16 	1.31 

27 	4-98 	4.27 	4.66 	4.65 	4.75 
. Female 	

S 	1.05 	1.18 	.93 	1.11 	1.19 

Anova Surmary Table 

Source 	SS df 	MS 

	

Male Treatment 	1.52 	5 	.30 

Error 	172.53 132 	1.31 

Total 	174.05 137 

• Female Treatment 	8.92 	5 	1.78 1.50 
	(NSD) 

• Error 	157.01 132 	1.19 

Total 	165.93 137 

•II. "Social Distance" Scale: (1 = low SD 	7 = high SD 

	

Encoder 	30 	15 	10 	5 	2 

Z 	3.08 	2.87 	3.15 	3.04 	2.92 	2.89 

	

Male 	
S 	1.01 	.98 	.95 	.82 	.90 	.96 

X 	3.35 	3.44 	3.32 	3.50 	3.47 	3.78 

•
Female 	S 	1.18 	.85 	.92 	.91 	.96 	1.10• 

Anova Summary Table 

Source 	SS 	df 	MS 

	

Male Treatment 	1.50 	5 	.30 

Error 	116.28 132 	.88 

Total 	117.78 137 

	

Female Treatment 	3.14 	5 	.63 

Error 	130.44 132 

Total 	• 133.57 1:37 
ç.  

Male 
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Table 7 

Overall Mean Score on Semantic 
Differential Items 

1 Prame Rate 30 	.15 	10 	5 . 

For Male Actor 	2.72 	2.50 	2.77 	2.67 	2.51 	2.53 

For Femal Actor 	2.78 	3.04 	2.86 3.00 	2.89 	3.27 

(1 = positive and 7 = negative) 

Overall  Variance Score on Semantic 
Differential Items 

For Male Actor 	2.24 1.70 	2.17 	2.06 1.79 	2.01 

For Female Actor 	2.14 1.78 1.83 	2.09 1.99 	2.26 
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Figure 4 
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• Ratings of Actors' Personalities: Comparisons 
between the Maximally Modal Perception Condition 
(15 fps) with the Conditions at the Extremes of 
the Frame Rate Continuum (30 fps and 1 fps) 
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APPENDIX 

THE APPENDIX OF THIS ANNEX IS APPENDIX IV OF 

"FINAL REPORT", DECEMBER 1976, DOC CONTRACT # OSU5-0072. 
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