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‘For eﬁgineérs who‘design télecommunications
systéms, £here is continual trade-off between perfof—
mance capabilities and cost. Dickson and Bowers (1972)
have Sﬁated:‘ "The bandwidth of any communication.het—

workidiréctly determines its capacity to transmit in-

formation. To understand the relative effectiveness of

“various alternatives for communications one must in-

sntas

 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
. L . . .

" 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 paraméter 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 guality. The last decade has seen an enormous

increase in the number of engineering publications on

bandwidth compression but there has been only a handful



-0

'of studles by soc1al 501ent1sts 1nvest1gat1ng the con—l
'sequences of S1gnal alteratlon for person perceptlon.\'°”
Human factors relatlng to bandwidth compress1on ‘remain

relatlvely unknOWn (McManamon, 1975)a

‘Bandwidth may be compressed by reduclng the ?f;

'frame rate of video . transmlsslonn Systematlc alterlng

of the frame rate from full bandw1dth, namely, 30 frames fv;J'V7”/5&‘

s

per second to 15 10 5, 2 and flnally l frame per
second would create a unlque opportunlty to study the
perceptlon of emotlonal expre351on., Such a. contlnuum
leght form an emplrlcal connectlon between the majorlty‘
of studles concerned w1th recognltlon of facial emotlon ;,,
which have used static photographs as stimuli and those‘?wu
_mlnorlty of studles whlch have deplcted stlmulus materlal
'dynamlcally, elther llve or on fllm (e. g. Thompson and ;f;h
-Meltzer, 1964, Osgood 1966 Fkman and Frlesen, 1969 g

’Thayer and Schlff, 1969- Graham, Blttl and Argyle, 1975):1ﬁ

Several methodologlcal strategres have been usedyt
in recent years for the study of emotlonal express1on.7
,Frljda (1969) and Strlnger (1973) have rev1ewed the |
various approaches and find three main orlentatlons.,w
(a) the dlmenslonal approach (b) the categorlcal oré.”f

clusterlng approach and (c) the hlerarchlcal approach
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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.l Although

'~ there have been numerous attempts to refine the number

- and nature of dimensions, these three seem to recur

(ng. Abelson and Sermat, 1962; Thorngaté; 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‘imagé increases, subjects

‘rated picture quality more critically under conditions of

high bandwidth compression, That is, subjects could
folerate a high compression level Withlgreatér ease when
viewing a lbw—actibn "talk show" than when Qiewihg a
high-action "dance scene". For the present studf; £his
wéuld imply that the compression level manipulation
should exert greatest influence upon those test items

classified as High Activity as-opposed to those of Low
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 Betivity,

Thompson and. Meltzer (1964) studled the accuracy

w1th which dlfferent emotions are judged . They found
that the posltlve emotlons such as happlness and pleasant* s
ness are more easlly understood than negatlve emotlons"ﬁ”‘w

uch as unhapplness and unpleasantness._ ThlS too has,jﬁ"77

1mp11catlons for the present study whlch has d1chotomlzed

......

the Unpleasantness-P1easantness dlmen 1on. One mlght _,,r.j

expect that as the compression level 1ncreaSes, the Un;JV
pleasantness index should show greater 1mpact than the_ep‘
Pleasantness 1ndex. The Schlosberg c1rc1e (shown 1n‘uh“
Flgure 1) tends to support the notlon that pOSlthe L
emotlons are classlfled Wlth greater_agreement.than.

negative emotions..

L The SchloSberg Dimensions of Facial-Emotionﬁ

' The flrst step in the present 1nvest1gatlon was -

to generate approprlate stlmulus materlal contalnlng the',=

three Schlosberg d1mens1ons. The filmed" stlmulus ;~'

materlal was a series of emotlonal reactlons deplcted

by actors. The procedure outllnes the way 1n whlch thlS ;ﬁ”
stlmulus materlal was constructed The person,perceptlon-fl

film was standardized or normalized at_full‘video’band—frf”'
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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 orf validity

~of giaésification was attempted, Instead, the person

perception test was designed so that we know how each

stimulus.. segment 1is 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 segregéte these stimuli into polar
groups which reflect the three Schlésbefg dimensiohs.'
This-wés accomplished by way of a content analysis of
subjécts‘ open-ended statements and by reviewing the
assembied persoh perception film. Tﬁis 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 .




ﬁ(see Flgure 1) arranges six bas1c categorles of emotlonf_
S0 that segments which are most s1mllar are. beslde each;

other. It was found that fewer errors in the judgementc]

of emotlon were made across nonwadjacent segments than o

across those that were adjacent - In this study, we ex—;
Apect to flnd that class1f1catlon of emotlon, when re—*cf?

‘qulred w1th1n a s1ngle c1rcle segment (e g joy Versus V

,_‘love), should be less con31stent than clas51flcatlon
:across adjacent segments (e g joy versus surprlse) Inh_r.ftd

: turn, the latter should be less con51stent than class—*l' .

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

sullen). Moreover, since bandW1dth compress1on lS gen—'g;‘

erally expected to reduce cons1stency of - judgement,_we

might expect the non~adjacent class1f1catlon task to h_}'”'
dlscrlmlnate compres51on levels least well and w1th1n":”

segment clas51f1catlons to dlscrlmlnate compreSSLOn levels”*

' best.

The Semantic Differential Ratlngs of the Actors

Personalltles-

By the end of the person perceptlon fllm, subjects.flfxf““

w1ll have seen each actor depict nlneteen emotlonal reac—.
. tions lasting nlne seconds each._\ From thlS experlence,.

"subjects will have formed some 1mpreSS1on of each actor s




.personality. It might be expected that if these actors
havé'been presented in an artificial way (i.e. extreme
bandwidth.compfession), this artificiality might réveal.iu
itself in the semantic differential rating madé of the
actors themselves. The implications of this should be
obvious. If the medium portrays an individual 4A an un-—

flattering manner, a negative reaction may generalize

......

fhe medium, to the per son himself. A similar

béyoﬁd'
predicfion may be made Qith respect to the "social
distance" component of the semantic differential. The

- more bandwidth compression there is, the more perceiyéd}

'distancé might be expected between the actor and the

subject who is doing the rating.

A further‘prediction can be made with reséeét to
'thé semantic differential data. It has~been stated al-
ready that, as we move down the compression continﬁum,
we expect to find an initial increase in the modal.condénsus
of the emotion classification. In théory, this is due to
. thé 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 -




because those cues necessary for tjplcal perceptlon aref“

' retained but, at the same tlme, there 1s less room for e

"fselectlve perceptlon of the emotlon. The hlghest degree L

' of bandw1dth compress1on (1 fps) mlght agaln yleld '

"greater breadth of 1nterpretatlon.' ThlS tlme,,however,_-iA

'-_1t would be the lack of cues preventlng concensual 1nter—”“ o

' pretatlons of the emotlon. - As well as predlctlng thlS
'result for the mean scoree on modal perceptlon, 1t 1s B
,expected that the semantlc dlfferentlal ratlng Wlll show

thlS 1nfluence (1 e. larger 1ntra—group varlablllty of

‘/ratlng at 30 fps than at the maxumally modal compress1on gfw

level and thlS latter condltlon show1ng smaller 1ntra—

fgroup varlablllty ratlng than at l fps) It was Barron_ﬂ;ﬂk

et al (1971) who found that an increase 1n the amount j]f”'

‘of information descrlblng an 1nd1v1dual may lead to an.-:
increase in tralt attrlbutlons made about the 1nd1v1dual

More 1mportantly, the 1nferences were less accurate than

8 1n a condltlon in whlch a lower amount of 1nformatlon 3

-was used to descrlbe the person. Wlth more 1nformatlon,:af'

there appeared to be greater lat1tude_for,draw1ng in-

- ferences. -

-
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Statement of Hypotheses:

Hypothesis 1

It is predicted that as the compression7level‘

'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 ofﬂthef‘”

_,...>

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’

ch01ces are w1th1n one segment of the Schlosberg 01rcle

and hlghest when the choices involve non—adjacent seg—

~ments Moreover, it is expected that as the compre381on

level 1ncreases, there will first be a slight gain and

then a dramatic decline in the cla331flcatlon perfor-~

i mance on (a) w1th1n segment, (b) adjacent segment, ‘and

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

"more difficult judgement and, hence, should be 1nfluenced
" most by the compression continuum. The latter should be

- least influenced, thus being the easiest to judgey
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Hypothesishd

It is predlcted that as the compre881on level

'1ncreases the semantic dlfferentlal ratlngs Wthh reflect B

"artlflclallty" and "social dlstance" 1n the actor s_“]f

personallty w1ll also 1ncrease. At the p01nt at Wthh

the perceptlons are shown to be most modal 1t 1s expected ;

'that there will be less 1ntersubject varlablllty 1n

o semantlc dlfferentlal ratlngs of -each of the actors, than

at elther extreme of the frame rate contlnuum (1 e.,30 ﬂ_hf.

.vfps and 1 fps)

mPrOcedure:y
| .

Subjects:

'A total of 122 subjects (equal numher;of:malesf;7“

and females)  volunteered to participate,infaycommunications

'experiment invthe Wired City Laboratory, Department’of*'”

| Systems Englneerlng and Computlng Sc1ence,_Carleton Un1ver—‘°

'slty, Ottawa. They were first year undergraduates, and '

‘for their partlclpatlon they recelved course credlt 1n,ff'

1ntroductory psychology.

‘ Preparation of the Stimulus Material

- The aim was to produce a series of "emotional =

interactions" between an actor and an:imaginary‘othergjy”fj‘
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person communicating via a teleconference link. .Tﬁe-‘.
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, Ottawé

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 thé head, shoulders, chest, arms and hands being

"used to convey emotion. The actor always communicated

the emotionai 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 beingldiSQ'
played. They appeared to be clear ‘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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1. affection ' 7. shame
2. enjoyment . 8. dislike .
3.  happiness ) 9}-'distress
4. interest 10, fear
5. surprise . 11. sadness .
6. -"no emotion"- 12. anger - -

.or neutrality

The finished f£ilm did not have an audio:track'*however,"j'

1f an actor w1shed to verballze whlle expresslng any of";r,4}ff

the emotlonal reactlons, he rec1ted the alphabet 1n"

"order to,hold constant" any cues galned by lrp—readlng,f,f}g_ﬂl

Nlne second segments of the expresslve scenes

were edlted together so that each stlmull was 1ntroduced I

'w1th a number and followed by a six second 1nterval

:Wthh would allow time to classlfy the emotlonal reactlon

, deplcted The male actor was shown in the l9 odd-~ numbered

stimuli, the female actor in the l9 even*numbered

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

- was shown to lO subjects (5 male and 5 female) from the f‘_ﬂ_gﬂ‘

Subject Panel Department of Experlmental Psychology,‘

Unlverslty of Oxford. They were asked to generate labels:

.for what they saw in each stimulus. For example, stnmﬂus"

'nmﬂchmmawasseaias: ' R

1. having an intense discussion

2. arguing with someone -
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3. being insulted

4. correcting'someone who has mis-
interpreted something

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

These subjects also classified the 38 stimulus items
according to the usual 6¥Way classification of the

Schlosberg circle shown in the inner ring of Figufé.1.~

 These f;gults 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) o

 .Based on these iesults,‘thrée classificatién
questionnaires were dévised by someone blind tb éxéeii~
mental hypotheses of studies that were to.follow.'b‘
Vériatioh I was compiled- from the label phrases geneﬁated
by the subjects. The labels offered in this'version ﬁay
be fully appropriate, partially appropriate, partialiy in—
appropriate or fully inappropriate, and subjects in. sub- .
séquent studies would indicate the e#tént of their agrée—
meﬁt with these labels. Versions II and iII offer binary

‘classification choices for each emotional scene. The
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"modal" or'"usual“ adjectival descrlptor was palred w1th ('

al

another descrlptor from elther w1th1n the same Schlosberg'c1rcle"

segment(e g. 1rate~d1spleased), from adjacent segments;{d‘
(e g. overjoyed surprlsed), or from non—adjacent segments

(e g. elatedwsullen) R A scorlng scheme was - made for each

verslon so that the modal or typlcal classlflcatlons Were'” :

: welghted to be max1mally d1scr1m1nated above "chance":or“f*'

'p"guess—rate" "The test of ‘emotion judgement 1s assessed

‘vaccordlng to normatlve perceptlon or typlcal class1f1catlonfn

‘and does not take into account either actors 1ntended ff_

expresslons or any absolute accuracy. cr1ter1a. The jfp_ff'fifﬁyg'

studies Wthh employ this technlque w1ll be looklng for f}
alteratlons or dev1atlons in the usual classlflcatlon of
| the fllmed stlmull but not with avsupposed reductlon_ofg'

perceptual accuracy.

In order to manlpulate the Schlosberg dlmenslons R
1n the present person perception fllm, an 1ndependent judge.pd
_ classlfled each stlmulus item as belonglng to one or the;-:-"?_',"t
other extreme for each of the d1mens1ons. The result is bvh

: ’that each of the 38 st1mu11 has a - three—way class1f1catlon>"

~V‘accord1ng to Schlosberg dlmenslons (see Table l) As oneﬁ

,-mlght expect w1th1n the 38 1tem test there is’ asymmetrlc

overlap of these dlmenslons (e. g 68 of the 1tems are‘“'t-v
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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-
mental ~conditions, 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
framé(s)'per second. The duration of ﬁhe'stimulus
pfeséntation and the interstimulus intervai remained thé
same in these six recordinés, However, the rate of Up—‘-
date of the information varied. Two exémples will il-
lustrate the‘perceptual result. If we consider thelé'

fps cohdition, évery sixth frame of.fuil 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. 1In the 1 fps condition, every thirtieth

frame of video was displayed for one second each so that

:'a total of nine frames were diéplayed during the nine
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second stimulus interval.

In all conditions, subjects-were seatedsalone;atdh{"
",a node of‘the interactive video network Each was glvend
sone of the three versions of the response questlonnalre;ff?f”
Wthh lncluded 1nstructlons for the subject and a seman~?:ffl{*ij”n

‘th differential with which to rate the actors.fffﬂﬂ?Tflr”:f-

‘A V1deo tape of one of the six: experlmental

condltlons was then played to the subject who responded
by class1fy1ng the stimulus items. Upon completlon of

thlS task, the subject gave h1s “1mpress1ons of the f?“

personallty" of each ‘actor through semantlc dlfferentlal :

ratlngs. The order in which the actors were rated was -
counter-balanced. ' The experlmental sess1on was then

~terminated.
Results:

The modal perceptlon of the emotlonal dlsplays

o " decreased as the bandw1dth compress1on level 1ncreased

ThlS was cons1stent w1th Hypothes1s l Wlthln each of
'the Schlosberg dlmens1ons, it was always one of the
dlchotomlzed extremes which s1gn1f1cantly dlfferentlated

‘the compress1on varlable- Unpleasant Attentlon and o

High ActiVity (see Table 2). Recall that the Unpleasant
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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 trehdf
of decreasing modal peréeption with increased bandwidth
compression. Although the mean scores a£ 30 fps were
slightly exceedéd by mean scores at 15 fps, the difference
was not reliable and was insuffiéient support for the
notion fﬁat 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

_coﬁditions.were always significantly”different from the

ld fps conaition. In general, the-compression ievels>£hat
were 10 fps and beyond, yielded less modal perceptions of |
the emotional displays. Also,’one should néﬁe that the

10 fps compression level produced strikingly leer'séores

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
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Attentlon and ngh Act1v1ty 1ndexes were relatlvely de—»

pendent (74 ~overlap) It is not surpr1s1ng that w1th o

the predlcted 1nfluence upon the ngh Act1v1ty 1ndex,f7}

the Attentlon index should also be s1gn1f1cantly affected-!f_~t‘dr
as well Below the diagonal, estlmated shared varlance"z'”

between dlmens1onal components is’ shown. These are based?

on the respectlve coefflclents of determlnatlon calcul—-

.......

ated within subjects, w1thout regard for the frame rate e

'.varlable.‘ The shared varlances, whlle apparently qulte-lf'

' hlgh cannot be meanlngfully compared to each other because

- of- the varylng test item communallty° For thlS reason,a,:{7~7

a communallty ratio has been computed to show the statls—“L

tlcal dependency,'whlle taklng 1nto account the shared

'1tem dependency. Now 1t can been seen that the dependency'f‘

between the ngh Act1v1ty and Unpleasant 1ndexes is com—'

'paratlvely high, but between Attentlon and ngh Act1V1ty,

dependency ;s comparatlvely low. A flnal p01nt should be i

made with respect to Table 3. On the dlagonal one may‘

note that a modest amount of variance was shared w1th1n e

'the Schlosberg dlmens1onal components.; Whlle the cor—:

relatlon coefflclents were always pos1t1ve, they were not

partlcularly large ( 15, .06 and .24).: ThlS would suggesti““




~19-

. that in the process of dichotomizing the Schlosbergf

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 10 .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~inv§lved
choices that were within one segment of the Schlosbérg
cifcle."It was: ‘expected £hat, 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




-20-

and III of the questionnaires.

, Judgement ch01ces which 1nvolved adjacent seg—r“x
ments of the Schlosberg clrcle typlcally demonstrated '
a hlgher degree of consensual class1f1catlon and the

dlfferences between this class1f1catlon and the former w~“'

w1th1n segment claSS1f1catlon were slgnlflcant and as

predlcted in nine of twelve 1nstances, conslderlng both fﬂr'
'uquestlonnalres 1T and IIT. Agaln conslderlng both
questlonnalres, performance on the adjacent classlflcatlon o

'task produced some dlfferentlatlon w1th1n the SlX bandW1dthhh

5compresslon levels. Wlth verslon II0f the questlonnalre,

ult was simply that the 2 fps condition was dlfferent from 5“”‘;"”

h the 1 fps condltlon.' With version III, although the 2

fps condition was lower than mlght be expected the gen~---7

" eral trend was as predlcted Moreover, 1t 1s 1n thls.u”‘

analysis that the only s1gn1f1cant flndlng was made whlch

Hwould support the notion that the full bandw1dth condltlon d:

would not y ield the most modal judgements of the emotlonal

dlsplays. “The 30 fps group scored slgnlflcantly lower .}*:7”

than the 15 fps group on the adjacent. segment class1f1—

cation task in version III of the questlonnalre. Else-f'“fmg

where, when comparing the group.means“forlthese two:groups,*
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one can see trends in the same direction.

Hypothesis 2 also predicted that the non- adjacent

segment cla551flcatlon would be the ea51est to perform.

'The test of this assumptlon showed a 51gn1f1cant effect

with version II |of the questionnaire and a marginally
significant effect with version III. But for two in-
explicag;e deviations, the groups who viewed the video

tepes at a substantially reduced frame rate failed to

'achieve the same degree of normative consensus in their

perceptlons\of the emotional displays as those'groups.with

hlgh 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‘B, it was predicted'that an in~h1hhthii
crease in the bandwidth compression would cahse an’ o
1ncrease in the perceived "artificlality" and "social
' 'distance" of the actors personallties,vas measured by”u

the semantic differential It was expected that de-fm-?5

gradation of the medium would generallze to- the percep~1:f.-fﬂ*'

/tion of the persons deplcted in the medlum Table 6
shows that this predlcted resiilt was clearly non- signiedﬁ'u‘?
ficant.5 The actors were typically percelved as being :
just beyond the neutral mid-pOint of the artlficlallty

.component, or as slightly "trustworthy, genuine, natural
"and rellable" f The actors were also ‘seen to be moderate~bff'v

ly low on the social distance component of the semantic

differential, regardless of the frame rate,at Wthh*the,/

- video tape was viewed.

Another difference, Wthh was predicted to be
- found in the semantic dlfferential data, concerned the

variability of 1mpress10ns formed by the actors.[ Com—'

vpared with that bandwidth compresslon level determined to _Vi

yield most modal perceptions of the actors emotional' -'
°4dlsplays (i. en 15 fps), both extremes of the compression

- continuum were predicted to show Signiflcantly greater ﬂ
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intersubject variability of impreséion. 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-

»@icantlﬁ'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

~ perceptions.

Discussion:

We have seen strong ev1dence that the 1nterpret—

' atlon of emotlonal expressions can be altered by Varylng-'

the rate of transmission of‘lnformatlon 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 fange of possible interpretation for specific
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'emotlonal dlsplays. A greater variance in the imprés~;
sions of the actors' personalltles at the reduced band— .e”“

w1dth was also apparent.

A dlstlnct cut-off polnt was 1dent1f1ed for‘the :ifﬂZu.
'ﬂ}effectlve communlcatlon of nonverbal cues,ythlsyoccurred
between 15 fps and 10 fpsc In fact, +the 10 fps rate
producedaunexpectedly low consensus of 1nterpretatlonr;fG
Perhaps this sample rate created a perceptual fllcker rn -
hthe v1deo dlsplay which was annoylng or dlstractlng.?irﬁ
vFurther investigation of this p01nt is requlred.v Foilow—L;ji:
.up studles mlght 1nvestlgate technlques to allow con—ifﬁ
tlnuously varylng 1nterval selectlon rather than flxed i'wih
1nterval selectlon, For example, a pseudo—random
selection.might be made with the mean 1nterval set.toﬁ;f

one tenth of a second but varying between one flfteenth

" and one flfth of a second ThlS technlque,:whlle malnehtu
talnlng the same 1nformatlon level would av01d a poss1ble ;E
"perceptual annoyance assoc1ated w1th a partlcular frame

rate. Another poss1b111ty may be to soften the trans1tlon‘fi,f
from frame to frame by using a s1gnal mlxer to dlssolve;'fi
images. This mlght reduce abrupt changes‘that_could’ -
distort the”continuity of a sequence ofihehaviour,'”Thefw

ultimate bandwidth compression technique would undoubtedf S

4

. - . . !
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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 1nte111gent selection crlterlon, only novel or

non-redundant information would need to be transmitted.

The attempt to manipulate the degree of ambiguity
in stimulus items met with only partial success in the

present study. It was conclusrve that class1flcatlons

~involving emotional labels within one segment of the

Schlosberg circle demonstrated lowest consensus of per-

- ception.. Conversely, cla581flcat10ns 1nvolv1ng emotlonal

.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. Disérimination 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
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higher_than‘the reduced bandwidth compression cénaitiéﬁsf.,f

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

The present study can aga1n test1fy to the use*ff

' fulness of the three d1mens1ons of emotlon 1dent1f1ed byf'ﬂ:
Schlosberg (l952 and l954) Previous research (Thompson'efli

and Meltzer, 1964; Ekman et al., 1972; Zuckerman et al.{fflfr'

l975) adv1sed that claSS1f1catlon of unpleasant emotlons -

......

- were most d1ff1cult to perform. Th1s led to the pred1c—,f

tion that w1th1n the more complete bandw1dth condltlons thefftu'J

task would be performed better than in the less complete Jfff

bandwidth condltlons. The Unpleasant 1ndex d1d 1n fact,“

'discriminate'the frame rate groups. L1ttle should be""

- made of the results that scores on the. Unpleasant 1ndex,£pk'?Q?7

in most cases, actually exceeded the scores on the'"f

Pleasant index because no attempt was made to make the’.l, Lh

1ndexes meanlngfully comparable

Previous research into v1deo bandw1dth compresslon

.by Llndsey (1974) found that extreme compressed 1mages
were least acceptable when the video materlal contalned‘>

| a hlgh degree of act1V1ty. The results of thlS study
support such flndlngs. ngh act1v1ty 1tems 1n the test

-.recelved greater consensual class1flcatlon when there was3
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little or no compression rather than when a large anount -

of bandwidth ' compression was involved. One can imagine
that a‘superior'compressidn technique would be one'wﬁich'
could adépt to the content of video material to be trans-
mitted. o

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 eadh
6ther. Secqndly, there were more homogeneous impressionS'
formed of the actors' personalities when the peréon pér—
ception f£ilm was viewed at 15 fps than ét eitheerf the
éxtremes 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.
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vThls crlterlon was standardlzed at full v1deo bandw1dth o
Cons1der that, not only did the 15 fps group show great—:lw
est intra-group agreement on what emotlons were dlsplayed
thls group also formed the most con51stent 1mpresslons of o
the actors' personallt:Les° Thls result was predlcted ongA
,‘the basls that a slightly dlmlnlshed channel of communlégbj

catlon would stlll contaln the most sallent cues from

,,—..s

Wthh to make accurate and conslstent s001al perceptlonsf”'“

'yet would not contaln the excessive subtle cues that ’h |

mlght permlt hlghly subjective and personal 1nterpretatlons.

va a very high fldellty channel of communlcatlon.lslused_g -

»to’make‘social'perceptions (e.qg. face~to~facefor:high'
gquality colour film or full bandwidth‘videoj,fit mayfbe‘gh‘
hthat the number of verbal cuesuauailableiare overwheim—_;
.ing. ‘In/fact, the cues,may.be too numerous for a11'£¢ beh
taken into account and too inconsistent to be reoonoiled”
1nto a s1ngle agreed-upon 1nterpretat10n (Thayer and

Schlff 1969)‘ It has been shown that 1ncreased 1nfor—-u

' matlon about an 1nd1v1dual can generate 1rrelevant tra1t C

1nferences about that person (Burron et al., 1971)

At the l fps end of the v1deo bandw1dth contlnuum,,.ﬁ'

the p01nt may be reached where too few soc1al cues are.f‘




-29-

present for consistent and accurate petceptions to be
made. Argyle and McHenry (1971) found that a brief
exposure to a photograph of an individual weéring spec—
Vtaclés led to more superficial inferences about ﬁigh
‘inﬁelligence'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-
menﬁ errors. Rosenthal et al., (1974) attempted to
méasuré the accuracy threshold‘for nonverbal perception
by systematically reducing the duratiog of a filmed
stimulus display. Emotional scenes wére feduced froﬁ
‘two second duration to 1.13, .38, .13 and .04 seconds.

One of their conclusions was as follows:

"Apparently, 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'." _ , f

" (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. Englneers and soc1al psychologlsts allke mlght

be teased by the results of the present study.,, t';ph-jjff”b

appears that for certaln s001al tasks, one half of the
normal frame rate may be redundant this should 1nterest

_ those concerned ‘with cost—eff1c1ency.4 Moreover, the

' human factors researcher should be 1ntr1gued by the pros~ L

'pect of communlcatlon experlences Wthh facllltate hlgh

y n..\-.

communallty of SOClal perceptlon.
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Footnotes

Schlosberg (1952 and 1954) found that facial ex-
pression of emotioncould beiclassified according
to three dimensions. These are:

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

" (c) Pleasantness-Unpleasantness

(a) Attention-Rejection. "Attention is exemplifiedl

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,'l952, p.2305.

(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. Activatioh 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




ada:ness~unpleasantness vos needs no further explanatlon “'l;‘”'
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. respond to stimulation.” (Sschlosberg, 1954, ‘p,82)3'5i7“3’

" ;,; general level of actlvatlon, has 1ts low end ZQV

in sleep, its mlddle ranges in’ alert attentlon, and f'

its high end in the strong emotlons"._v(Sohlosberg,:»f
1954, p.87) R

OB Pleasantness~Unpleasantness. _"5;;.'pleasant4fT5U>“"

,,,,,,

-(Schlosberg, 1952, p 230) The endurlng Vlablllty of
:Vthese dlmenslons has been demonstrated 1n numerous iﬁ;

":studles which followed (e g. Abelson and Sermat,;

1962; Thorngate, 1971; Stringer, l973).f5a:f'

The zero p01nt on the mean score scale 1nd1cates'

"chance“ or "guess rates"
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" Pahle 1

" Qlaseification of Test Items

* According to Three Schlosberg Dimensions -

"Atﬁention—Rejection

Pleasant—-Unvleasant

High~Low Activity
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Attention

.~ Unpleasant

.

‘High Activity
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Table 3

" Overlap of Dimension Test Items

and. Proportion of Variance Shared
(Expressed as a Percentage)

Attention

=

" Unpleasant High Act.

‘Rejeétion'

2 || 32 | %

Pleasant

24 <1

52

46

50

6

TLow Act.|

Above Diagonal:

Below Diagonal:

Diagonal s

test item commumality
variance shared within
dimensional components
variance shared bhetween
dimensional -components

e < o 16 7 e & b o S L g Lt e R ) e

Attention—

Unpleasant-|High Act.=-
(Attention |Unpleasant | High Act.
R | Z,-75|22r96 | 45,-62

Commumality Ratio:

R e

"¢ shared variance (estimated) .

% common items (actual)

)
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Table 4

- Multiple Comparisons for Schlosberg
o Circle Analysis

- Questionnaire I -  SPF 6.3 Design,'N z 60/'

It

et R R AT Y R TP T €0

a. ‘Within one segment - - (¥
b. Adjacent segments . (F

0.43; NDD)
6.50, p < 01, 2+1fps)
2.25, marg¢nal)

rercnn B s o e

‘.;cs ‘Non-pd jacent segments (F

atb atb akxb a
“b*%¢c D¥xc bitec b
akec axc a ¥c a%

5 2 01
s :

Questiomaire TIT SPF 6.3 Design, N = 36'P

a. Within one segment .. (F = 1.00, NSD) = B
b. Adjacent segments (F= 2,38, p < 905;”30 ¥ 15; 5% 25 2% 1) Tk .
¢. Non-adjacent segments (F = 4,26, p < -0L; 25 % 105 5 % 25 2% 1) - -

. - LN X . 12 ee o T
] o 1 enrmm e g - ; o NP
- Ly : . :

30 15 10 5 _2_-:':1'
D a%b (NSD akXb akb akb
e NSD NSD NSD bikec bkeo ‘; .
c atc NSD aic aktc akrc
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Table 5

, FramewRate

. Percentage of "uncertain"

responses (i.e. ?99

Percentage of ‘meither
aporopriate" responses®
(i.e. n/a)

Percentage of responses.

‘remaining

'

B

T4

23

70

- 19.

15

L

19

T

Do

o1

69

¥ The n/a response Waé'éxpectéd to occur approximately 22%

of the time. . :
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Table 6

Semantic Differential Scale Components Expedteﬁ_’
. to Discriminate Compression Levels

I. "Artificiality" Scale: (1
Encoder '

-  HMale

:.'Female
’ Femaie

‘IT, “Social
" Encoder

: Male

iFem_ale

<. NMale

. Femele

| 30
X . 4.64
S 1.12

s

X 4.98
S 1.05

15
4.80

1.08 -

4.27°
1.18

7

artificial 7 = geniune)

10

4.59
1.05

4.66:

«93

. Anova Summary iébiel

- Souvrce

Treatment

Exrrox
- Total
Treatment
Error
Total

30

X 3.08
s 1.01
T 3.35
5 1.18

Anova Summary Table -
ss

Source

Treatment

Erroxr
Total
Treatment.
Error
Total -

58
1.52
172.53

174.05.

' 8.92
157.01
165.93

15
2.87
.98

3.44

«85"

1.50
116.28
117.78

3.14
130.44
133.57

ar

1%y}

132

137 0.

5‘,.
132

137
Distance® Scale: (1 = low SD

10
3.15

95 -
3.32

92

ag
5

"132

137
5

132

137

5

o 4.83

: l.-13
4465
1.1

3.04
82
3.50
91 .

NS

.88

2 f“?;ll.f;
4.84 486 oo
RE RN
4075 40.2.7.'-.. el L
1.07 o

1.16

1.9

OB el

.23 '[:(335)5 f‘ﬁ

2.92"

.30 '

63

1@50 ) N (NSD) S

= high SD) ...

2
2.89
$90 .96
347 3,78 . .
.96 0 1.0

Y

.99 o eB4 - (wsD)

X . - o Can wre ernd TN EI L. . R L .
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Table T

Overéll Nean Score on Semantic
Differential Items

o= = o

- Frame Rate 30 15 10 5 . | 2

For Nale Actor 2,72 2,50 2.77 2.67 2.51

For Female. Actox 2.78 3.04  2.86 3.00 2.89

(1 = positive and 7 = negative)

A,Overall_Variande Score on Semantic
Differential Items

Frame Rate * 30 15 10 5 2

[~ e —

- For Nale Actor 2.24 1.70 2,17 2,06 = 1.79
For Female Actor 2.14 1,78 1.83 2.09.:1.99

| ool

2.53

3.27

=

2.01

2.26
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‘Pigure 1
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