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2. Methods for measuring facial
action

PAUL EKMAN

2.1. Introduction

Of all the nonverbal behaviors ~ body movements, posture, gaze, proxe-
mics, voice - the face is probably the most commanding and complicat-
ed, and perhaps the most confusing. In part, the face is commanding
because it is always visible, always providing some information. There is
no facial equivalent to the concealment maneuver of putting one’s hands
in one’s pockets. Whereas sounds and the body movements that
illustrate speech are intermittent, the face even in repose may provide
information about some emotion or mood state. Many nonverbal
behaviors simply do not occur when a person is alone, or at least do so
very rarely. For example, it would be unusual for someone to shrug or
gesture hello when totally alone. Yet facial expressions of emotion may
be quite intense even when a person is alone. They are not occasioned
only by the presence of others. In fact, social situations can dampen
facial expression of emotion (Ekman, 1972; Ekman & Friesen, 1975,
chap. 11).

The face is commanding also because it is the location for the senses of
smell, taste, sight, and hearing. It is the site of the intake organs for
inputs of air, water, and food necessary to life. It is the output source for
speech, and what we hear in part is determined by the lip movements

ico, 1979. ~ ‘ we see with the speech (McGurk & MacDonald, 1976). It commands
ge: Cambridge | attention because it is the symbol of the self. The faces of those we care 3
b & E. Aronson | about are hung on walls, displayed on desks, carried in wallets. fi

® Reading, Mass.:

'00-1920.

d
1

Multimessage-multisignal system

This commanding focus of attention is quite complex. The face can be
considered as a multimessage, muitisignal semiotic system (Ekman,
1978). The face conveys not only the message of individual identity, but
also messages about gender and race. Certain changes in the face reveal,
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46 P. Ekman

more or less truthfully, age. There are standards for beautiful and ugly,
smart and stupid, strong and weak faces. And apart from stereotypes,
there have been claims for accurate information about personality traits,
psychopathology, and irtelligence from facial behavior.

These different messages (identity, gender, beauty, traits, etc.) have
as their source one of four types of facial signal systems: static, slow,
artificial, and rapid. Static signs include the size, shape, and relative
locations of the features and the contours produced by the underlying
bony structure. These static signs are the likely vehicles for transmitting
information about identity and beauty. Examples of slow sign vehicles
would be the accumulation of wrinkles, pouches, and bags, which occur
with and convey information about age. Artificial signs, such as cosmet-
ics and plastic surgery, attempt to disguise these slow age signs. The
rapid signs include the actions produced by the muscles (typically called
expressions), as well as changes in muscle tonus, blood flow, skin
temperature, and coloring.

Most research on the face has focused just upon these rapid signs, in
particular, the momentary movements of the face and the muscle tonus
changes as sign vehicles for information about emotion and mood.
Rapid signs may also be relevant sources for other messages, for correct
or incorrect information about traits, attitudes, personality, and so on.!
Our focus in this chapter is upon the methods for measuring momen-
tary facial movement (expressions). Later such methods will be com-
pared with electromyographic measures of muscular activity.

Two methodological approaches

Ekman and Friesen (Ekman, 1964, 1965; Ekman & Friesen, 1968, 1969;
Ekman, in press) distinguished two methodological approaches
for studying nonverbal behavior, namely, measuring judgments
about one or another message and measuring the sign vehicles that
convey the message.? Often either method can be used to answer a
question. Take, for example, the question whether facial expressions
vary with psychopathology. Suppose a sample was available of facial
behavior during interviews with patients who had a diagnosis of
schizophrenia or depression, and with a control group who had no
psychiatric problems. To utilize the message judgment approach, the facial
movements in these interviews would be shown to a group of observers,
who would be asked whether each person they viewed was normal,
schizophrenic, or depressive. If the judgments were accurate, this
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Methods for measuring facial action 47

would answer the question, showing that facial expressions do convey
messages about psychopathology. To utilize the measurement of sign
vehicles approach, some or all of the facial movements would be
classified or counted in some fashion. If the findings showed, for
example, that depressives raised the inner corners of their eyebrows
more than the other two groups, whereas schizophrenics showed facial
movements that very slowly faded off the face, this would also answer
the question affirmatively.

Although both approaches can answer the same question, each
provides different information. The message judgment approach would
show that people can tell from viewing a face whether a person is
schizophrenic, depressive, or normal. That cannot be learned from the
other approach, which does not determine whether observers can
accurately judge this message. But by measuring the sign vehicles it is
possible to find out exactly what differs in the faces of the two groups: Is
it the timing or the particular movements, or both, that show whether a
person is depressive or schizophrenic? That cannot be learned from the
first approach, which never determines exactly what the observers
respond to when making their judgments.

Let us turn now to some of the other relationships between the
outcomes of these two approaches. Consider these cases:

1. Negative findings with message judgment and positive findings
with sign vehicle measurement. This suggests that people (at least those
used in the study) do not know what to look for or cannot see the
differences in facial behavior. Careful measurement of the facial sign
vehicles might have revealed hitherto unknown differences. Once
known, these clues to psychopathology might make it possible for
observers to make judgments accurately. Or perhaps the clues are such
that people will never be able to make this judgment accurately when
viewing the behavior at real time. The differences in facial behavior
might be too subtle to be seen without repeated or slowed viewing and
precise measurement.

2. Positive findings with message judgment and negative findings
with sign vehicle measurement. The positive results show that there
must be some difference in the facial sign vehicles, for how else would
the observers achieve accuracy in their judgment? This outcome shows
that something must be faulty in the measurement of the sign vehicles.
Either the measurement was not reliable or it was selective rather than
comprehensive, and there was bad luck in selecting just those facial
movements that did not differ.
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3 3. Negative findings with message judgment and negative findings { Thoughi '
A with sign vehicle measurement. This all-too-frequent outcome may can also ans
\ occur because the face simply does not provide information about the ena. Mes.sa
L topic being studied. Or something may have been faulty in the sam- The face is
pling. For example, there may not have been sulfficient care in obtaining of fa.ces, a .
; high agreement among experts about the diagnosis of the patients. Or studies the
- perhaps the patients were receiving medications that suppressed some the messag
4 behavioral differences. Also, this outcome does not eliminate the detectable . '
i possibility that there were differences in facial movement related to reflecting s
5 psychopathology that the observers did not know about or could not see best repres
{ ‘} (thus the message judgment approach failed), and that were missed by a Facial. sig r
f faulty technique for measuring the facial sign vehicle. Was the measure- somethl.ng
3 j ment of sign vehicles comprehensive rather than selective? If it was perception
X i selective, the possibility always remains that movements unrelated to such quest .
g psychopathology were measured. 1. To Whatr
:! The difference between these two approaches - message judgment - 32:22; q
T and the measurement of sign vehicle - has sometimes been confusing, " during ¢
- because both may involve observers (Rosenthal, for example, concluded ¢ situation '
y there is little difference between the two; see Section 6.1). It is what the ‘ g’s'?g“z:
observers do that matters. In message judgment they make inferences 2. Which p
about something underlying the behavior - emotion, mood, traits, atti- i tion? Fa ‘
tudes, personality, and the like. In measuring sign vehicles the observ- ' measure
ers describe the surface of behavior; they count how many times the face 3. ?; yﬂf :;g
moves, or how long a movement lasts, or whether it was a movement of . discomfc .
the frontalis or corrugator muscle. (Describing which muscle produced a must be
movement may require an inference, but it is an inference about a ‘1);8?)))(?61
physical characteristic, not about underlying psychological phenome- 4. Are ther ‘
na.) Observers who describe behavior are supposed to function like lip raisit
machines, and indeed might someday be replaced by an optical scanner. . must be
Techniques for measuring sign vehicles that fail to remove inferences v fr?;%tu
about meaning from the description of behavior will be faulted in the These ¢ l
evaluation that follows.
It is not accident that in message judgment studies observers typically fhat lcanh
are shown a sample of facial behavior at real time, because the purpose shpu d, _ r
_ usually is to generalize to more natural interpersonal perception. (An this appr.
i‘.; : exception is the use of still photographs in message judgment studies. ‘:P?maCh
1 These experiments cannot claim any relevance to usual life circum- clitterent '
‘§ stances.) In sign vehicle measurement there is usually repeated and cgmgarec;
i slowed-motion viewing, because the object is precise description, not Txi‘:/\:slzg;‘
! observation under natural circumstances. ga "
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Methods for measuring facial action ‘ 49

Though the two approaches can both answer the same questions, they
can also answer different questions, for they focus on different phenoin-
ena. Message judgment research is not typically focused on the face.
The face is but an input, although there may be study of different types
of faces, as in the psychopathology example. In message judgment
studies the focus is instead on the person observing the face and/or on
the message obtained. Questions have to do with whether a difference is
detectable or accurate; there are individual differences among observers,
reflecting skill, gender, personality, and the like; messages obtained are
best represented as dimensions or categories; and so on.

Facial sign vehicles are measured when the focus is upon unearthing
something fairly specific about facial behavior itself, not about the
perception of the face. It is the only method that can be used to answer
such questions as:

1. To what extent is the facial activity shown by newborns and young infants
systematic, not random, and which particular actions first show such
systematic organization? To answer this question, facial behavior shown
during samples taken at different developmental points or in different
situational contexts can be measured. Then the probabilities of particular
co-occurrences and sequential patterns of facial actions can be evaluated (see
Oster & Ekman, 1978).

2. Which particular facial actions are employed to signal emphasis in conversa-
tion? Facial actions that co-occur with verbal or vocal emphasis must be
measured to determine if there are any actions that consistently accompany
any emphasis (see Ekman, 1980).

3. Is there a difference in the smile during enjoyment as compared to a
discomfort smile? The particular facial actions evident in smiling movements
must be measured when persons are known, by means other than the face, to
be experiencing positive and negative affect (see Ekman, Friesen, & Ancoli,
1980).

4. Are there differences in heart rate that accompany nose wrinkling and upper
lip raising versus opening the eyes and raising the brows? Facial behavior
must be measured to identify the moments when these particular facial
configurations occur in order to examine coincident heart rate activity (see
Ancoli, Kamiya, & Ekman, 1980; Malmstrom, Ekman, & Friesen, 1972).

These examples are not intended to convey the full range of issucs
that can be addressed only by measuring facial sign vehicles. They
should, however, serve to illustrate the variety of questions requiring
this approach. One might expect the measurement of sign vehicles
approach to have been followed often, as it is required for study of many
different problems. But there have been only a few such studies
compared to the many that have measured the messages judged when
viewing the face. It is much easier to perform the latter sort of study. The
investigator need not tamper with the face itself, other than by picking
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\ some sample to show. Data are obtained quickly: One can measure emotior '
" observers’ judgments much more quickly than one can describe reliably . are exc
' the flow and variety of facial movement. ' ' measure
Perhaps the most important obstacle to research measuring sign ously ¢
vehicles has been the lack of any accepted, standard, ready-for-use ., requirec .
technique for measuring facial movement. Each investigator who has ’ movem
measured facial movement has invented his technique in large part de © ment o
novo, rarely making use of the work of his predecessors. Some have about t! '
seemed to be uninformed by the previous literature. Even the more : to knov
scholarly have found it difficult to build upon the methods previously they m:
reported, because descriptions of facial activity are often vaguer than is the e: r
they appear upon first reading. A facial action may seem to be described to prov
in sufficient detail and exactness until an attempt is made to apply that what ir
description to the flow of facial behavior. . designe '
' en’s EM
Coverage { they ir @
inferen
The 14 techniques for measuring facial actions reviewed in this chapter new mu '
cover a span of 55 years, from Landis’s 1924 report to the study by Izard exclude
that became available from the author in late 1979. Five were not ¢ raphy
presented by the authors as methods that could be used by others, but ~ the sul ‘
were reported in the course of describing substantive results. They have - around
been included for various reasons. Landis is included because he was . The
among the first to build a measurement system based on the anatomy of . being '
muscle action, and his negative findings were influential for the next cinema
forty years. Frois-Wittmann (1930) and Fulcher (1942) were both innova- . applica
tive for their times, but their methods and findings have been largely " scores « ‘
forgotten by the current generation of researchers. McGrew’s (1972) . or item
behavioral checklist has influenced those studying children from an This
ethological viewpoint. Nystrom (1974) has been included because there Nor do '
is much interest today in measuring facial action in infants. The other 9 which
techniques reviewed represent all of the systems for measuring facial (Except
movement that have been proposed, some of which have attracted each of
considerable interest and research activity. : Instead r
: A few reports describing facial actions in detail have been omitted. any me
Sl Discussions of facial behavior that did not report a procedure for the rea
‘ measurement - such as Hjorstjo (1970), Lightoller (1925), and Seaford nique v .
j (1976), all of which provided very enlightening discussions of the which
| anatomical basis of facial movement-are not included. Depictions of & Ekm
4 facial expressions primarily designed to train observers to recognize reliabil: "
|l
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Methods for measuring facial action 51

emotion, rather than measure facial movement (Ekman & Friesen, 1975,
are excluded even though some investigators have used them to
measure the face (Hiatt, Campos, & Emde, 1977). Izard’s Affex (previ-
ously called FESM) has also been excluded because observers are
required to judge emotion rather than describe the appearance of facial
movement. Unlike most message judgment approaches to the measure-
ment of the face, Izard’s Affex provides the observers with training
about the various clues believed to signal each emotion. There is no way
to know, of course, what clues the observers actually rely upon when
they make their emotion judgments, because all the investigator obtains
is the end point in the observers’ inferences. Though the aim of Affex is
to provide quick data about emotions, it cannot allow investigation of
what indeed are the facial clues to each emotion. Other techniques
designed to provide economical measures of emotion (Ekman & Fries-
en’s EMFACS and [zard’s MAX) are considered in this chapter because
they involve describing facial appearance rather than making direct
inferences about underlying states. Reports that used but did not add
new methodological features to one of the techniques here reviewed are
excluded. Also omitted (except for a later discussion of electromyog-
raphy [EMG]) are techniques that intrude by attaching something to
the subject’s face, marking the subject’s face, or moving the subject
around in front of a camera (Rubenstein, 1969).

The measurement techniques that are reviewed share the features of
being unobtrusive; requiring a permanent visual record (video or
cinema) that allows slowed or multiple. viewing, rather than being
applicable to behavior as it occurs; and relying upon an observer who
scores or codes behavior according to a set of predetermined categories
or items.

This chapter cannot teach the reader how to measure facial actions.
Nor does it fully describe most of the measurement techniques, many of
which would require a whole chapter, and some an entire book.
(Exceptions are the techniques of Birdwhistell, Landis, and Nystrom,
each of whom provided little more detail than what is reported here.)
Instead, the emphasis is upon the criteria to be considered in evaluating
any measurement technique, either one of those available or one that
the reader might devise. The strengths and weaknesses of each tech-
nique will be made evident, so that the reader is better able to choose
which might be best for a particular research problem. Already (Scherer
& Ekman, Section 1.4) some mention has been made of the need for
reliability and the virtues of a comprehensive measurement system. We
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will begin, however, with a different criterion, one that is at the heart of
each system: How was it discovered? What basis did the investigator
have for proposing his or her technique?

2.2. The basis for deriving units

Each of the 14 measurement techniques contains a list of facial actions
such as a brow raise, nose wrinkle, lip corners down, and so on.
Measurement includes noting whether any action (or, with some
techniques, combination of actions) is present. Later we will consider
how each technique describes actions and differentiates one action from
another, but here we are concerned with the question how the author
decided upon his or her particular list. The lists vary in number of items
from a low of 22 to a high of 77. Some actions appear in all techniques,
other actions in only some techniques, and still others in just one
technique. Sometimes behavior that is treated as a single action by one
technique appears subdivided as two distinct actions by others. For
example, raising the eyebrows is treated as one behavioral unit by some
techniques, but appears as three separate units - inner brow raise, outer
brow raise, and the combination of inner and outer brow raise —in
other techniques. Most authors did not explain what they considered
when they included or excluded a facial action, what basis they had for
subdividing a unit another researcher had treated as a single action, or
why they found it wise to collapse a distinction drawn by another
investigator. In fact, most did not acknowledge the work of their
predecessors, but instead acted as if they had invented their system and
had no knowledge of differences between it and the systems of their
earlier or contemporary colleagues.?

Investigators - often failing to specify the sample, setting, or persons
viewed -~ usually said only that they looked at behavior and that their list
of facial actions was simply the product of what they saw. Something
more is needed, however, to account for the differences among these
techniques, even allowing for the fact that each investigator observed a
different behavior sample. What stood out, which attributes were
noticed when an action occurred, how the flow of behavior was
segmented by the investigator probably depended upon theoretical
commitments. Only a few were explicit.

Birdwhistell (1952) tried to organize units and select behavior to
construct a system paralleling linguistic units.* Grant (1969) advocated
the selection and organization of measurement units according to
function. This puts the cart before the horse, because the measurement
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technique so constructed was to be used to discover the function of
those very behaviors. Among ethologists, Blurton Jones (1971) was most
explicit in considering the anatomical basis for facial actions, although
he did not say that this was the final or even the major basis for his
decisions about what to include, and he did not specify how he arrived
at his list of minimal units of behavior. ‘

Ekman, Friesen, and Tomkins (1971), in contrast to the aforemen-
tioned investigators, derived their list of facial actions from explicit
theory about the facial actions relevant to emotion, rather than from
observation of some sample of behavior. The cart-before-horse criticism
applies to them also. Although they could find out whether the actions
proposed for one emotion do or do not accurately reflect that emotion,
they could not discover signals for emotion that they did not know about
in advance. Izard, eight years later, also used theory about emotion
signals as the basis for selecting actions to score in his measurement
technique MAX. His decisions were based on inspection of still photo-
graphs of posed emotions that had yielded high agreement among
observers who made global judgments about emotion.’

The anatomical basis of facial action provided a third totally different
basis for deriving units of behavior. The measurement units were
presumably based on what the muscles allow the face to do. Because we
all have the same muscles (for all practical purposes), this approach
might be expected to have led the investigators who followed it to arrive
at the same listings of facial actions. This is not the case. For example,
Landis had 22 actions and Frois-Wittmann 28, and yet they both claimed
to have based their measurement units on the anatomy of facial action.
In part, the discrepancies occurred because of explicit decisions to select
only certain actions. Most standard anatomy texts list many, usually not
all, facial muscles with rather simple, only partially correct, and usually
quite incomplete accounts of how each muscle changes appearance.
Most investigators who based their technique on anatomy selected only
some muscles, and usually did not explain the basis for their selection.
Ekman and Friesen (1976, 1978) and Ermiane and Gergerian (1978) were
exceptions, each attempting to determine all the actions the anatomy
allows. Both studies attempted to determine this by systematically
exploring the activity of each single muscle; Ekman and Friesen also
resurrected Duchenne’s (1862) technique of determining how muscles
change appearance by inserting a needle into and electrically stimulating
muscles.

The discrepancies among the most recent techniques (Ekman &
Friesen; Ermiane & Gergerian; Izard’s MAX) are due to differences in
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purpose and in procedure for obtaining reliability. Both Ekman and
Friesen and Ermiane and Gergerian attempted to include in their lists
changes in appearance that are independent of each other. If a muscle
contraction would produce two or three changes in appearance, these
were gathered together as multiple indexes of the activity of one unit or
muscle. For example, when the entire frontalis muscle acts, it will (1)
raise the eyebrows; (2) produce horizontal furrows running across the
forehead (except in infants, who have a fatty pad in the forehead
blocking such wrinkles); and (3) expose more of the eye cover fold (the
skin between the upper eyelid and the eyebrow). Both Ekman and
Friesen and Ermiane and Gergerian listed these multiple signs together
as different ways of recognizing that this one action had occurred. Izard,
however, treated signs (1) and (2) of frontalis muscle activity as separate
measurement units, giving each equal, independent, separate status,
failing to recognize that they are signs of the same action. He ignored
sign (3).

Izard also differed from the others in selecting only movements that
he judged relevant to emotion. Ekman and Friesen and Ermiane and
Gergerian intended to include all the possible appearance changes that
the muscles can produce. This sometimes meant creating more than one
measurement unit, if use of different strands of a single muscle or
different portions of that muscle was found to produce visibly different
changes in appearance. For example, Ekman and Friesen and Ermiane
and Gergerian distinguished a number of different facial action units
that are based on various uses of what anatomists have termed one
muscle - the orbicularis oris, which circles the lips. Izard included only
some of these separate appearance changes. Strangely, Izard excluded
specific actions that are said by many theorists to signal emotions and
that are shown by Ekman and Friesen’s data to be emotion signals. Izard
and Dougherty (1981) say that actions were dropped that were not
efficient, but inspection of that article and of earlier versions of Izard’s
scoring technique (FMCS) suggests instead that Izard never considered
a number of facial actions important to differentiating among emotions.

The Ekman and Friesen technique differed from the others in another
important respect. Anatomy was only part of their basis for the
derivation of measurement units. They also determined whether ob-
servers could reliably distinguish all of the appearance changes resulting
from the various muscles. If two appearance changes could not be
reliably distinguished, they were combined, even if different muscles
were involved. If Ekman and Friesen erred, it was on the side of caution,
by excluding distinctions that observers with considerable training
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might perhaps be able to distinguish. The opposite error may have been
made by Ermaine and Gergerian and by Izard. They included distinc-
tions without reporting exploration or test of whether each and every
distinction could reliably be made by those who learn their system (see
Section 2.7 on reliability).

Tables 2.1, 2.2, and 2.3 and the chapter appendix compare the 14
measurement techniques on each of the criteria (arranged as columns)
that are discussed. The basis for deriving units provides the order in
which the 14 techniques appear: first the one system that is linguistically
based; then those that are ethologically based; then one that is theoreti-
cally based; and finally those based on the anatomy of facial action.

2.3. Comprehensiveness or selectivity

Three aspects of facial movement can be measured either selectively or
comprehensively. Most investigators have considered how to measure
only the type of action, not its intensity or its timing. Type refers to
whether it was a brow raise, or an inner corner brow raise, or a brow
lower, or some other action. Intensity refers to the magnitude of the
appearance change resulting from any single facial action. Timing refers
to the duration of the movement, whether it was abrupt or gradual in
onset, and so on.

Type of action

A technique for measuring the type of facial action can be selective,
measuring only some of the actions that can occur, or it may claim to be
comprehensive, providing a means of measuring all visible facial action.
There are advantages and disadvantages in each case. If the technique is
selective, it is important to know what has been excluded; and if it claims
to be comprehensive, there must be some evidence to establish that this
is indeed the case.

The great advantage of a selective techmque is economy. Because only
some of the mass of facial actions must be attended to, the work can be
done more quickly. Suppose an investigator wants to measure whether
fear is reduced by exposure to one set of instructions versus another. A
measurement technique that allows measurement of just the occurrence
of three or four fear facial expressions would be ideal, because it will not
matter if the occurrence of anger, disgust, distress, or some other
emotion is missed. Even if the technique does not include all of the fear
facial expressions (and at this time there is no conclusive or even




dois—eg

e B i,

uoistaoxd oN

uoisiaoxd oN

uoisiaoid oN

uorsiaoad oN

uotstaoid oN

uoistaoid oN

uoistaoid oN

uorstaoxd oN

uoisiaoxd op

uoistaoxd oN

uotsiaoad oN

uorstaoid op

uoistaoid op

sumoy jo

s93180p 7 ‘uoyeredas
dy jo s3a18ap p ‘ssau
-uado a4o jo saa189p 9

uotsiroxd oN

o e L e

suoyemis 3say xis

ut 1e34 3511y jo 1334enb
1S€] 3y Ul UOHOWD

0] JUeAd]aI 3q 03 A[uo
Ppatdafes ‘suonyendy
-u0d [ede} gh SAIMSELIN
s1oduosap

6¢ ‘aatsuayardwod

3q 03 paunepd JoN
suone

L€ ‘aasuayardwoo

aq 0y paunep 10N
suonoe

€6 ‘aatsuayasdwod

aq 0} paunep JoN
suoyoe

0z ‘@a1suayardwod
2q 0} pauntepd J0N

suouyde
76 ‘suoissaidxa [ewey
s,piiy> Aue saseapy

suorde
€6 ‘aaisuayardwod

3q 0} pausep JON

uotssasdxa
uogows ynoqe L10ay],

sjuejul
9¢ JO uoyeAIISqQ

sjuejui pjo-yjuow-{
JO uoneAIaIsqO

UIp[IYD p[o-1eak
-p—€ JO UoneAI3sqQ

sjjnpe pue
UIP[IYD JO UOLBAIISAQ)

sjinpe pue
USIP{IYd JO UONRAIISG()

uaIp[iyo plo-1eak
-6—¢ jo sydei8ojoyd
195 00§ JO UOKEAIISGO

syun oysm3ury jaqpered
‘ro1aeyaq [euossad
-13)ut JO uoneAIasqQ)

(1261) surjwoy

3 'UASAUY ‘ueluNg
pastg Aoy

(££61) aued3( 1 Suno

(b£61) wonsAN

(TL61) MAIDIW

(6961) yue1y

(Zz61) seuydwny 3 ueSuueig

(1£61) sauof uoymyg
pasvq AjponSojoi3

(zsel) IPIsIympag
pasvq Ajppoysimdury

uonoe jo Junury,

uone jo Ajsuapug

uonde jo adAy

ssauaaisuayarduio)

syun Julauap 10j siseg

ssauaarsuayaiduioo puv spun aof aotavyaq o) Sutansvatu of spoyjaus fo Aupuung "§°Z dqel

e oot ey s g e

e

ol o ds oo % oo = o o oo I o5 "o " em o e de

-dussap 4z ‘suonours
91sn{ jo suis saunseajy

-




]

e o RN TIRRRZ B N T i et cn A WY ST R 147 S ot SR Sk A 87 42 ks e DA

SN

dindi; Sl pps

i EEN T AR

2 I P, S aon 2 s e i e

uoisiaoid ON

uoisiaoid oN

uoisiaoid oN

uoistaoxd oN

yasyjo
—xade-jasuo
pue dois-11e3G

dois—1eig

dojs—yreig

SRV

D L L LR

S ! uoisiaoad ON

uoistaoid oN

-y W gs OB Sr G _ G5 Ny 08 op =N

ajess Ansuayun yutod-y
uo paje1 uoyde yoeg

atess Aysuayun yuiod-¢
uo pajel uonde yoey

pajes seare
[eE) 2313 JO yoed Ul
JUIWIAOW JO JUnOWY

uoisiaoid oN

suorpe

1310 ut Ajisuajur ajer
0} uorsiaoid ‘Ansuay
-ut'uo Sunes yutod-¢
dAERY SUONDE IO

uorsisoid oN

uorsiaoid oN

si0ydudsap

2 fansuayaadwod

aq 03 pawatepd JON
suoyde

dpsnuu /7 'sjusuisaowt
AqISIA [{e SaInSEay

SUOYOR 1PNOSN

91 jo aduasaid/aduasqe
‘aasuayardwos

2q 03 paunte] 0N
sioydidsap

gz ‘aatsuayardwod

3q 0 pawep JON
uoye paalasqo Aue
3103§ UL UOHEUIGUIOD
ut 10 A[3uis jey syun
uonde H /SIUANLIAoW
J[qIstA [[e SINSEIN]

s10ydiosap

£ {SHuejul Ul UoRoWwd
Amuapt 0y papasu
suonode isnl samseajy
S10}

-dudsap z/ ‘suonowrd
93snf jo sudis sanseapy

Ieposnjy

Jenosnyy

Ienosnyy

Iejnosnyy

Te[nosnyy

sydei8ojoyd fjus pasod
woy ejep ‘sjeudis
uoyow? noqe Aroay

uotssaidxa
uonows jnoge A10ayj

(¥z6l) spue]

(8261) ueuadiacy 1 auenuuyg

(Tr61) 19YdInyg

(0€61) uueUIA-SI01]

(8461 "9261) uasaury 7 ueuryy
pasvq Ajjoonorviy

(46L61) XV Prez] 7

(1£61) sunjwo],
P ‘uasalyy ‘ueunyy

pasvq Ajponasoay |

uoisiaoad oN

uoisiaoid oN

suonenyis 153} xis

ut 1eaA )51y Jo Jayrenb

1S¥] Y3 U1 uoyowa
0] JueAdjal1 3q 0} Ajuo
pa1dalas ‘suonerngy

-u0d Jewey 7 SAINSEIN

- sioyduosap
¢t ‘aarsuayardwon
aq 0} paunep JoN

sjuejur

9¢ JO uoneAIasqQ
sjuejul plO-Yjuow-|
JO uoneA1dsqO

(££61) auedaq 2 Sunox

(rz61) wonsAN



e

s

e b g s

Tt a5 s

&
1
:

D ARG e o S o lintia .

PR SN PRSP ST S

e e e

L ki Ll L3,

JPOP SR WURIPISUNFE. .

bt

FR- AR S

58 P. Ekman

definitive evidence about all the facial actions for any emotion), a
selective technique could be useful. It might not matter that some or
even most fear expressions were not scored, nor that blends of fear with
other emotions were not scored; enough might be measured to show the
effect. If the findings were negative, however, the investigator would
not know whether the cause was an inadequate experimental treatment
(in this example, the instructions might not have differed sufficiently) or
failure to measure all of the fear expressions. In such an instance the
investigator might want to turn to a comprehensive technique.

Some questions require a comprehensive technique and cannot be
answered with a selective one. Suppose the investigator wishes to
discover which facial actions signal fear, anger, sadness, and so on.® Or
perhaps he or she wishes to discover whether different actions are
employed to serve a linguistic rather than an emotive function, or to
learn what people show on their faces when their heart rates show a
sharp acceleration, or whether there are cultural or social class differ-
ences in facial actions during a greeting. A comprehensive technique
would have to be employed. Once there was reasonably conclusive evi-
dence on any of these issues, then such evidence could provide the basis
for selective use of portions of a comprehensive system. For example,
Ekman, Friesen, and Simons (in preparation), building upon the earlier
research of Landis and Hunt (1939), have strong evidence about the
particular combination of facial actions and the timing of those actions
that index the startle reaction.” Once that has been replicated by other
laboratories, those interested in the startle in particular could utilize just
that portion of Ekman and Friesen’s comprehensive scoring technique.

Only a comprehensive technique allows for discovery of actions that
the investigator did not know about in advance and permits a complete

test of an a priori theory about facial sign vehicles. A third advantage of .

a comprehensive technique is that it provides a common nomenclature
for descriptions of facial behavior. If many investigators were to use the
same comprehensive technique, comparison of findings would be
facilitated because investigators, even those who used it selectively,
would key their units to a single list of facial actions. Investigators
considering selective scoring might well want first to study a compre-
hensive technique, in order to become acquainted with the entire array
of facial actions, so that they could be explicit about what it is they are
choosing not to measure.

Wedded to these advantages of comprehensive facial scoring is the
disadvantage of cost. It takes more time to learn a comprehensive
technique, and it takes more time to apply it, for nothing (presumably) is
left out.
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It is no accident that the only techniques that claim to be
comprehensive — Ekman and Friesen and Ermiane and Gergerian ~ were
anatomically based. An inductive approach would be too costly if
comprehensiveness was the goal. Too large a sample of diversified
behavior would have to be observed to have a reasonable likelihood of
achieving completeness. By contrast, it should be possible to achieve
comprehensiveness by exploring how each muscle works, because the
muscles produce the actions observed. This is not as simple as it might
first seem, because muscles can act in concert, not just singly. Facial
expressions are rarely the consequence of the activity of a single muscle.
Even the smile, which is principally the work of the single zygomatic
major muscle, typically involves two or three other muscles as well, and
not every smile involves the same other muscles. Moreover, what
happens to appearance when muscles act in concert is not always the
sum of the changes associated with each of the components. And the
activity of one muscle may obscure the presence of another. It is
important, therefore, that a comprehensive technique list not simply the
ways of recognizing how each single facial action appears, but also the
ways of scoring the occurrence of these units of facial action when they
combine in simultaneous or overlapping time. Only the Ekman and
Friesen technique has done so.

A last issue regarding how comprehensively a technique measures the
type of facial action is what evidence is provided to demonstrate that the
system is what it claims to be. One wants to know whether the universe
of facial movement can be described by the technique, or at least what
part of the universe has been omitted. If there is uncertainty about
comprehensiveness it should be clear whether it is about just some or all
actions. An empirical answer would be possible if either of the tech-
niques claiming comprehensiveness (Ekman and Friesen and Ermiane
and Gergerian) had scored large samples of facial actions of males and
females of diverse ages, from various cultural, ethnic, and class back-
grounds, in a wide variety of social and individual settings. Neither has
been used this extensively.

Alternatively, comprehensiveness could be determined by experi-
mentally generating all possible permutations of facial actions. Ekman
and Friesen explored the comprehensiveness of their technique by
producing voluntarily on their own faces more than 7,000 different
combinations of facial muscular actions. These included all permuta-
tions of the actions in the forehead area, and for the lower face all of the
possible combinations of two muscles and of three muscles. Although
they believe their system is relatively comprehensive? only time and
application to diverse samples of facial behavior will establish it to be so.
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Ermiane and Gergerian did not provide any evidence of comprehensive-
ness. They determined only that their system would describe the actions
of single muscles, and a few of the combined actions of two or three
muscles.

Intensity of action

Actions vary not only in type (inner corner brow raise versus raise of the
entire brow) but also in intensity. A brow raise may be weak or strong;
the lift of the brow, the extent of exposure of the eye cover fold and
gathering of skin on the forehead, may be very slight or great. The
intensity of a facial action may be of interest for a variety of reasons. For
example, Ekman et al. (1980) found that the intensity of zygomatic major
muscle action was correlated with retrospective self-reports about the
intensity of happiness experienced.’

Ermiane and Gergerian was the only one of the 13 other techniques to
provide for comprehensive measurement of intensity. Nine of the
techniques treated facial action as an all-or-nothing phenomenon, or as
if there were evidence that variations in intensity are without signifi-
cance. One (Grant) even confused intensity with type of action, listing
as different action types appearance changes that are due only to
variations in intensity. A few made provision for scoring the intensity of
four or five actions (see Table 2.1). In recent unpublished work, Ekman
and Friesen found that the logic provided in their scoring system for
measuring the intensity of four actions can be extended to the other
facial actions, but evidence has not yet been provided that such
extensions can be made reliably for all the actions in their technique.

Timing of action

A facial action has a starting and a stopping point. It is often more
difficult to ascertain the exact determination of these points than to
decide which action occurred (see the discussion of timing in Section
2.6). From start to stop, other aspects of timing may be distinguished:

1. Onset time: the length of time from the start until the movement reaches a
plateau where no further increase in muscular action can be observed

2. Apex time: the duration of that plateau

3. Offset time: the length of time from the end of the apex to the point where the

muscle is no longer acting

Onsets and offsets may vary not only in duration but in smoothness; for
example, an offset may decline at a steady rate, or steps may be
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apparent. Similarly, an apex may be steady or there may be noticeable
fluctuations in intensity before the offset begins. When examined closely
the separate actions that compose a facial expression do not start, reach
an apex, and stop simultaneously. In even a common expression, such
as surprise, the raising of the eyebrows may reach an apex while the
dropping of the jaw is still in onset.

For some questions it is possible that simple counts of the occurrence
of particular actions may be sufficient, without measurements of onset,
apex, and offset. The investigator may want to know only how often or
for how long a person raised the brow, wrinkled the nose, or depressed
the lip corners. Even when interest is limited to simple summary
measures of the occurrence of single actions, there is no rationale for
using frequency rather than duration measures (which require stop-
start determination) other than economy. A frequency count will
underrepresent those actions which go on for long periods of time and
overrepresent frequent brief actions.

Limiting measurement to single actions is hazardous regardless of
whether frequency or duration is measured. Nose wrinkling, for exam-
ple, may signify one thing when it occurs in overlapping time with a
lower lip depression (disgust) and something quite different when it
flashes momentarily while the lip corners are pulled upwards (an action
that Ekman and Friesen suggest functions like a wink to accentuate a
smile). A pulling down of the lip corners may signify sadness when it
accompanies raised inner corners of the brows with drooping upper
eyelids. When this same action occurs with the entire brow raised and
the lower lip pushed up it may be a disbelief gesture. These interpreta-
tions, which have not all been tested, cannot be tested unless the timing
of actions is measured. What evidence does exist (Ekman & Friesen,
1978) suggests that it is unwise to measure the face as if each action can
be counted separately, as if each action has an invariant meaning apart
from other actions that overlap in time.

Measurement of combinations of facial actions (what is usually meant
by an expression) requires at least a determination that actions overlap,
if not precise determination of the stopping and starting points of each
action. Ekman and Friesen (1978) further suggest that it is overlap in the
apex that is crucial to determining whether actions that co-occur are
organized as part of the same event, signal, or expression. Their
reasoning is that when one action begins (onset) while another action is
fading (offset), it is not likely that they have been centrally directed as
part of the same signal. Suppose, for example, that there has been an
overlap in the apex of brow lowering, tightening and pressing together
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, of the red parts of the lips, and raising the upper eyelid. Ekman and (1972), Gr l
' Friesen have hypothesized that these elements compose one of the which the
; anger expressions. Overlap in the apex of these actions would support mouth co:
% their notion that an anger signal had occurred and that these actions pushed uj
4 should be so counted, and not tallied separately. Let us suppose that the mouth
there was also a nose wrinkle, with an apex overlapping these anger raised? Or
P actions. Ekman and Friesen suggest that this would be a blend of disgust ~ The firs
e with anger. If the nose wrinkling reached its apex as these anger actions depicted 1
were in offset, they suggest that it be characterized as a sequence of particular
anger followed by disgust. Test of these hypotheses requires precise * Most tec
measurement of onset, apex, and offset. unit. Soma
A number of other research questions also require comprehensive Only thre:
measurement of the timing of facial actions. For example, does a brow iliustratior
raise and upper eyelid raise occur before or during an increase in and lzard
loudness in speech or a deceleration in heart rate? Ekman, Friesen, and measurermr
Simons (in preparation) have found that onset time is crucial in isolating basis of e.
from idiosyncratic facial actions those muscular actions which always more tho:
occur in unanticipated startle reactions. Only actions that began within photograg
0.1 second were evident in all unanticipated startles; offset time did not video, ph-

distinguish the idiosyncratic from uniform facial actions. In another still photc
situation offset time, rather than onset, may be crucial; for example,
Ekman and Friesen (1975, chap. 11) hypothesized that stepped offsets

occur more often in deceptive than in felt emotional expressions. 25 Separ
Most of the 14 techniques do not describe procedures for measuring Although
starting and stopping points and totally ignore onset, offset and apex thing abo
measurement. The data reported usually consists only of frequency recognize:
counts. Ekman and Friesen’s technique is the only one to describe how to tions in th
measure these different aspects of timing. In a study now in progress in noninf:
these authors are comparing the relative validity scores of such compre- about unc
hensive measurements of timing with a more economical frequency be tested
checklist version of their Facial Action Coding System (see Section 2.9). Mixing
quite misl

2.4. Depicting facial measurement units Take the
brows tog

It is not as easy as it may at first seem to depict clearly what is referred to dependin
by a facial measurement unit. Some authors did not bother, because with it, .
they did not expect others to try to use their methods. Regrettably, this matters. |
lack of clarity also has caused some uncertainty about their substantive trown wh
results. Take the example ““down corners mouth,” which is found in the tional em
measurement techniques of Birdwhistell, Brannigan and Humpbhries Becaus:
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(1972), Grant, and Nystrom. Does this phrase describe instances in
which the mouth corners have been pulled down? Or those in which the
mouth corners are down because the chin and lower lip have been
pushed up in the middle? Or does it refer just to expressions in which
the mouth corners are down because the center of the upper lip has been
raised? Or is it all of them?

The first column in Table 2.2 describes how measurements were
depicted in each of the 14 techniques. The chapter appendix lists how a
particular facial action (brow raise) was depicted by each technique.

Most techniques used but a few words to describe each measurement
unit. Some supplemented this description with a few still photographs.
Only three techniques went beyond this step to provide more thorough
illustration of each unit. Ekman and Friesen, Ermiane and Gergerian,
and Izard’s MAX technique all provided visual illustrations of every
measurement unit. All provided some explanations of the anatomical
basis of each action, Ekman and Friesen and Ermiane and Gergerian
more thoroughly than Izard. Ermiane and Gergerian provided still
photographs of each action and combination considered; Izard provided
video, photographs, and drawings; and Ekman and Friesen provided
still photographs, cinema, and video illustrations.

2.5. Separating inference from description

Although many investigators have been interested in inferring some-
thing about the signal value or function of facial actions, not all have
recognized that such inferences should not be intermixed with descrip-
tions in their measurement techniques. The measurement must be made
in noninferential terms that describe the behavior, so that inferences
about underlying states, antecedent events, or consequent actions can
be tested by empirical evidence.

Mixing inference with description may also make the measurements
quite misleading. Few single-muscle actions have an invariant meaning.
Take the example of the so-called frown (lowering and drawing the
brows together). This action is not always a sign of negative affect;
depending upon the timing of the action, what other actions co-occur
with it, and the situational context, it may signify quite different
matters. It would be misleading to be identifying the occurrence of a
frown when the brow lowering is signaling concentration, or conversa-
tional emphasis.

Because humans make the measurement, inferences cannot be elimi-
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64 P. Ekman

Table 2.2. Summary of methods for measuring facial behavior: unit depiction,
inference/description, and application

Way in which
each unit
is depicted

Use of inference
or description

Types of records
and persons to
which measure-
ment has been
applied

Linguistically basced
Birdwhistell
(1952)

Ethologically based .

Blurton Jones
(1971)

Brannigan &
Humphries
(1972)

Grant (1969)

McGrew (1972)

Nystrom (1974)

Young & Decarie

(1977)

Theoretically based
Ekman, Friesen,
& Tomkins

(1971)

lzard MAX (1979%)

Two or three
words

Verbal descrip-
tion of changed
appearance of
features, a few
drawings and
illustrative photos

Verbal descrip-
tion

Primarily verbal
description, some
photos

Verbal descrip-
tion; compared to
Grant, Blurton
Jones

Verbal descrip-
tion

Verbal descrip-
tion

Photographs of
descriptor

Verbal descrip-
tion, photos,
drawings, and
video

Mixed: e.g., pout,
snule, sneer

Mostly descrip-
tion but a few.
inferential terms:
e.g., frown, pout

Mixed: e.g., wry
smile, angry frown,
sad frown, threat
Mixed: sad frown,
aggressive frown,
smile, sneer, etc

Mostly descrip-
tion but a few
inferential terms:

e.g., pout, frown,
grin

Description
Mixed: fear face,

sad face, shy smile,
etc.

Description

Description

Not known

Infants and
children

Children and
adults

Children and
adults

Children

Neonates

Infants in last
quarter offirst
year

Video and still
photos of adults’
posed and spon-
taneous expres-
sions

Video of infants

Methods
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Anatontically I
Ekman & [rie:
(1976, 1978)
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{1930)
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Cergerian

(1978)

Landis (1924)
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Way in which
each unit
is depicted

Use of inference
or description

Types of records
and persons to
which measure-
ment has been
applied

Anatomically based
Ekman & Friesen
(1976, 1978)

Frois-Wittmann
(1930)

Fulcher (1942)
Ermiane &

Gergerian
(1978)

Landis (1924)

Verbal descrip-
tion, still photos,
and cinema illus-
trations of each
action and cer-
tain combinations
of actions

Verbal descrip-
tion; very brief

Verbal descrip-
tion; very brief

Verbal descrip-
tion, still photos

Verbal descrip-
tion

Description

Only one infer-
ential term: frown

Description

Description

Description

Spontaneous,
deliberate, and
posed video and
photos of neo-
nates, children,
adults, deaf stut-
terers, mental
patients

Still photos of
poses by one
adult

Films of poses by
blind and sighted
children

Adult poses and
patients’ spon-
taneous photo-
graphs

Neonates

nated, but they need not be encouraged or required. If the person
scoring a face identifies the brows being lowered and/or drawn together,
the scorer may still make the inference that he or she is describing a
frown. But Ekman and Friesen (1978) reported that when people use a
measurement technique that is solely descriptive, as time passes the
scorer increasingly focuses on the behavioral discriminations and is
rarely aware of the possible meaning of the behavior. Although there
can be no guarantee that inferences are not being drawn, a measure-
ment technique should neither encourage nor require inferences about
meaning by the terminology or descriptions it employs.

Both Ekman and Friesen and Izard separated their hypotheses about
the signal value of facial actions from the descriptive materials to be used




SO ST

et ot M i

W e o
o ki it v armme

66 P. Exman

in training a person to measure facial behavior. Ermiane and Gergerian
intermixed inferences about the meaning of behavior with the informa-
tion necessary to learn their descriptive system. Theirs is the only
technique to contain inferences about how given facial actions are
indicative of specific personality processes and types of psychopatholo-
gy. Birdwhistell, Blurton Jones, Brannigan and Humphries, Grant,
McGrew, Young and Decarie (1977), and Frois-Wittmann all used some
inferential or emotional terms (e.g., frown, smile, sneer, angry frown)
mixed in with descriptive terms. (This is not always evident from the
chapter appendix, because not all who mixed inference with description
did so for the brow raise.)

Both Ekman and Friesen and Izard listed hypotheses about the
emotion signaled by particular facial actions. Ekman and Friesen were
explicit about the particular combinations of units they considered as
emotion signals; 1,000-such predictions were included in their published
system, and more than 2,000 more are contained in a forthcoming report
(Friesen & Ekman, in preparation). Izard’s MAX contains only those
facial actions which, he claims, distinguish among the emotions. Ekman
and Friesen have evidence that Izard is wrong, that he has excluded a
number of actions relevant to emotions. For example, 1zard does not
include levator labii superioris caput infraorbitalis, an action relevant to
both disgust and anger, except when this muscle acts unilaterally.
Ekman, Friesen, and Ancoli (1980) found that bilateral evidence of this
muscle correlated with the subjective report of disgust. Ekman and
Friesen also found that when this action is accompanied by the nar-
rowing of the red margins of the lips (another action ignored by Izard),
the signal changes from disgust to anger. These errors are the product of
limited sampling: Izard chose his actions on the basis of what he
observed in a set of photographs of posed emotions.

2.6. Types of records and persons to which measurement has been
applied

Still or motion records

Although a number of techniques claim that they can be used with
motion records, most have not dealt with the complexities in the timing
of facial action that a motion record reveals. These investigators may
never have been confronted with the complexity of the temporal
organization of facial actions because of either the type of behavior or
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the type of record they examined. If only posed expressions were
measured (as in the case of Ermiane & Gergerian), variations in timing
might not be apparent. Posers generally try to perform all the required
movements at once, in overlapping time, with similar very short onsets,
long-held apexes, and abrupt short offsets. Variations would not be
apparent, nor would the reason to measure them. An investigator who
used his or her method only to score still photographs also might not
know of these complexities in timing, because the camera shutter
freezes all action. Though Izard has scored some motion records, he
preselected only certain brief segments of videotape to score, segments
in which the infants seemed to be emitting expressions that looked like
those in posed photographs of adults. Thus he has not dealt with the
complexities that a motion record reveals. Other investigators may have
failed to consider the timing of facial movement because they tried to
apply their systems in real time, as the behavior occurred, and even if
they had videotape or film, they may not have examined the records in
slowed or repeated replay.

It will be most important for investigators to make use of motion
measuring the timing of facial actions whenever they want to study
spontaneous behavior, taking a strictly descriptive approach; or interre-
late facial activity and some other simultaneous behavior (speech,
respiration, body movement, etc.); or distinguish configurations in
which the temporary organization of multiple facial actions suggests
that they be considered parts of the same signal or expression. (See the
discussion of the research questions that require measurement of timing
in Section 2.3.)

Modifications for varying age levels

Ideally, a facial measurement system should be applicable to the study
of individuals of any age, by making provision for any modifications
needed to measure infants or the aged. The appearance of certain facial
actions is quite different in neonates and infants from what it is in young
children and adults. Oster (1978; Oster & Ekman, 1978), who worked
with Ekman and Friesen during the final stages in the development of
their measurement system, has studied the neuroanatomical basis for
these differences. She has provided (Oster & Rosenstein, in preparation)
a set of transformations for utilizing the Ekman and Friesen system with
neonates and infants. [zard’s MAX technique is specifically limited to
measuring infants, but he provides only a few overly general descrip-
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tions of potentially confusing infant-adult differences. No other investi-
gator has attended to this problem, not even those who measured young
infants and neonates.

Parallel problems may occur in measuring facial activity in quite
elderly people, because age signs may necessitate some modifications in
scoring rules to avoid mistakes in identifying certain actions. No one has
considered this.

2.7. Reliability

The need for reliability is obvious to psychologists. To some anthropolo-
gists and sociologists the quest for reliability has seemed a peculiar
madness that deflects psychologists from the real problem at hand. For
example, Margaret Mead, in the last years of her life, wrote
“Psychologists . . . are more interested in validity and reliability than in
what they are actually studying” (1975, p. 211). Yet if a measurement
system cannot be shown to be reliable, there is no way of knowing
whether even the investigator who invented the system recognizes the
same facial action when it twice occurs. The need to demonstrate
reliability seems especially important with facial behavior. For here there
is an enormous variety of behaviors that can occur, with no names for
most. And those who have observed facial actions have produced very
different catalogs.

Some ethologists (e.g., Young & Decarie) have argued that if the same
finding is obtained in two independent studies, there is no need to
demonstrate that the measurement technique was reliable. This reason-
ing should not be applied to the area of facial measurement, where there
have been completely contradictory reports by different investigators
(e.g., the argument about universality between Birdwhistell and
Ekman). If we knew that Birdwhistell and Ekman had each used a
reliable measurement technique (preferably the same one), at least we
could be certain about what was seen, and search differences in
sampling, situation, or interpretation as sources of their disagreement.
When a measurement technique is intended to be usable by other
investigators, it is especially important for its originator to demonstrate
that he or she as well as others can use it reliably. (See also Section 2.1,
where reliability was discussed in the context of the relationship
between the outcomes of message judgment studies and measurement
of sign vehicle studies.)

Let us consider now various aspects of reliability, for it is not a simple
matter to establish. A number of requirements can be enumerated:
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1. The researcher, rather than just giving an overall index of agree-
ment, should provide data to show that high agreement can be reached
about the scoring of specific facial actions. Typically, some actions are
easier to recognize than others. Unless reliability data are reported for
the scoring of each facial unit, it is not possible to evaluate which
discriminations may be less reliable.

2. Data on reliability should be reported from the measurement of
spontaneous, not just posed, behavior, and from the flow of behavior as
revealed in a motion record, not just from still photographs or slices
abstracted from video or cinema, which may yield higher agreement.

3. Reliability data should be provided for (a) infants, (b) children, (c)
adults, and (d) aged populations, because reliability on just one group
does not guarantee reliability on the others.

4. The most common source of unreliability in behavioral measure-
ment, whether it be of face or of body, is the failure of one person to see
what another scores. Usually this occurs when an action is small in size.
This source of disagreement can be attenuated if the technique specifies
a threshold that must be surpassed for the action to be scored.
Specifying minimum thresholds alerts the persons doing the scoring to
subtle signs and provides explicit bases for decisions about when a
change in appearance is likely to be ambiguous. A technique that
provides such threshold definitions should therefore yield higher agree-
ment,

5. Reliability should be reported not only for the person(s) who
developed the technique, but also for learners who did not previously
have experience with facial measurement. Data about the range of
reliabilities achieved by new learners should be provided and compared
to those for experienced or expert scorers. A technique will be more
generally useful if it can be learned independently, without direct
instruction from the developer. This usually requires a self-instructional
set of materials, practice materials with correct answers, and a final test
for the learner to take.

6. Reliability should be reported for the scoring of not just (a) the type
of action, but also (b) the intensity of actions and (c) the timing of
actions.

Of the 14 measurement techniques, 5 did not report data on any
aspect of reliability. The other 9 provided fairly sparse data on reliability,
with the exception of Ekman and Friesen and Izard. Even these
techniques did not meet all the requirements just listed. Table 2.3 lists
the specific reliability requirements met by each technique.

& e g 1

Y, A o

s s SA e




af on do oo % " o o= b =5 3m = " =" o = i

SUCLIPUOD Wiy
[ennau “sa —Jw
-ssans ‘aagedau

uonos ‘sa aagisod
ouonng o o oo «::oww e e e e . 2€ PUE T S}UDW
-upe spipad g JUON pue paso | auo -EM:TE o {1z61)
C| d Z wu@f—ﬂ. at mwgma mﬂ:lﬂccl—‘ u@ .:UIDT—.* .—.:w:_lu
Josrg :A,...N. NOATH
pauodar eyep
0Ou Jnq ‘saensny
ays uaym pue
syuedap 1ayiow
uaym asuodsai payodas
,Sjuejul 31eHUS vjep ou nq sioyine 4q
-I9§§Ip 0} preg auoN ‘snoauejuodg auopN  pauluLId)Rp JON (££61) aueda(] 39 Sunog
b9 ‘q¢ ‘7 ‘1 Syuawt
-annbai1 uo
3uoN auoN JuoN ENIN| panodai eje(] (p261) WonssN
UONIRIBIUL DYSIU v9
-03e 0) uonelaL ‘g ‘T ‘1 Siudw
19 SAUILYJIP -anmbas uo
10puad srpai uoN snoaurjuodg auoN pauodar vieq (2L61) MAIDIW
panodar eyep 2
ou Jnq ‘ssau ;
It [ jo Ayt . 4
-12A3S SIIPAL auoN auoN uoN payodar JoN (6961) 1ULID
JUON * SUON auoN ENTIN panodar yoN  (zz61) sauydungy p uedueg W
v9 ‘q¢ ‘T ‘1 Siusw E
-anmbaz uo m
auoN auoN auoN auoN paytodar ereq (1261) sauof uopunig m
pasvq AjjrorSojon1 :
3uoN 3UON UON uoN panodar joN (Zsel) [I21siympag f.w
pasvq Ajonssry (1)
CoiE
3 Rt 2
BYIO [euonESIAAUOD) [euoyowrg aandudsag Anpqenay M w...
Apirep Lk

Appiva puv Aypqoyas 1otavyaq (iovf Suransvaw tof spoyiaw Jo Auvung ¢z Aqer,

i
i
4

“Mivae a2 rmware




pawy3dis

pue puiq sared
-wod ‘sadueyd
reruawdojaa
-3p SIIPaLI

uoN

SjuEJUT Ut JuUdW
-aaow Apoq pue
U0 PZI|2D0A

0} SuoyPa1 Uo
vjep Areupu
-a1d sapiaoig

uonows
jo uonnq
-une spipaiyg

panodai eyep

Ou Jnqg ‘sajesny
dys uaym pue
spvdap smpow
uaym asuodsal
JSjueiun djenua
.,_J:.:u Q) Divg

- o g o

auoN

speudis
siseydwa
pue e

-ufs samseajy

AuoN

auoN

ALUON]

)

pasog JUON pauodar joN
suoissaidxa
snoauejuods
woly aje1aqij
-ap urel13d sajey
-UIa}JIp ‘uot)deals
3[11¥}S SajPYUII)
-JIp ‘uoyowa jo
ad £y pue Ayisuay PLUDILD I3 P9 G F ‘IUE
-Ul saInseaw DNF pue ‘T 1 stuaw
‘snoauejuods SuoldE pauLIo) -annbar uo
pue pasod -13d s199pq payrodal vieq
p9 ‘g
‘g-pg ‘T S)uaw
-annbai1 uo
paso JuoN paitodar eyeqg
3je1 ped
Jo swane
SAIeRUIINP
‘suonIpuod wiyy
Jennau 'sa [nj
-ssans ‘aageSau
'sa aagisod 2¢ pue g sjuaw
:snoaurjuods -annba1 uo
pue pasog] auoN pauodar mieq
pajiodas
e)ep ou nq sioyne %n-
‘snoauejuodg auo

pauituIsgap 3o (£L6
L. .-

(0€61) uueunypg-siosy

(8461 “9£61) udsaL] 79 uvuNF

pasvq Aponuogviryy

{(16461) XVIN plezj

(1261)

SUNWO] 7 ‘U3sau] ‘uetuyg

pasvq Apponasoay

F:nuuo &:Qr - 1



Table 2.3. (cont.)

Validity

Other

Descriptive Emotional Conversational

Reliability

Posed None None

None

Data reported
on require-

Fulcher (1942)

ments 2, 3b, 6a
Data reported

Posed None None

None

Ermiane & Gergerian (1978)

photos of poses
and on require-

ment 3¢

only on scoring

None None Predicts in-

None

Not reported

Landis (1924)
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2.8. Validity

Descriptive validity

The validity of a technique designed to measure facial movement entails
questions on a number of levels. Most specifically (and concretely),
validity requires evidence that the technique actually measures the
behavior it claims to measure. When a technique claims to measure
brow raise, are the brows actually raised, or is it just the inner corners
that are raised? If the technique claims to measure the intensity of an
action, such as whether the brow raise is slight, moderate, or extreme,
do such measurements correspond to known differences in the intensity
of such an action? The problem, of course, is how to know what facial
action occurs, what criterion to utilize independently of the facial
measurement technique itself. Two approaches have been taken:

1. Performed action criterion: Ekman and Friesen trained people to be
able to perform various actions on request. Records of such performanc-
es were scored without knowledge of the performances requested.
Ekman and Friesen’s Facial Action Coding System (FACS) accurately
distinguished the actions the performers had been instructed to make.

2. Electrical activity criterion: Ekman and Friesen, in collaboration
with Schwartz (Ekman, Schwartz, & Friesen, in preparation), placed
surface EMG leads on the faces of performers while the performers
produced actions on request. Utilizing the extent of electrical activity
observed from the EMG placements as the validity criterion, they found
that FACS scoring of facial movement accurately distinguished the type
and the intensity of the action. (This study is described in more detail in
Section 2.10.)

Utility or validity

Some measurement techniques contain hypotheses about the particular
facial actions that signal particular emotions (Ekman and Friesen;
Ekman, Friesen, and Tomkins; Ermiane and Gergerian; [zard). For these
techniques it is appropriate to ask whether the hypotheses are correct,
but the answer does not pertain to the validity of the techniques, only to
that of the hypotheses. Suppose the facial behaviors found to signal
emotion were exactly the opposite of what had been hypothesized by
the developer of the technique. Such evidence would not show that the
technique was invalid, only that the hypotheses were wrong. In fact, the
discovery that the hypotheses were wrong would itself require that the
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technique measure facial movement accurately. Suppose a study not
only failed to support the investigator’s hypotheses about the actions
that signal emotions but found that there were no facial actions related
to emotion. If one could discount the possibility that the sample did not
include emotional behavior, this might suggest that the facial measure-
ment technique was not relevant to emotion. It might have measured just
those facial behaviors which are unrelated to emotion. Another tech-
nique applied to the same sample of facial behavior might uncover the
actions related to emotion.

Two techniques (Ekman and Friesen and Ermiane and Gergerian)
claim not to be specific to the measurement of any one type of message,
such as emotion, but to be of general utility, suitable for the study of any
question for which facial movement must be measured. Such a claim can
be evaluated by evidence that the technique has obtained results when
studying a number of different matters.

Posed emotions. Many techniques have been shown to be able to
differentiate poses of emotion or judgments of emotion poses: Ekman
and Friesen; Ekman, Friesen, and Tomkins; Ermiane and Gergerian;
Frois-Wittman; Fulcher; Izard. In the studies that used a selective
technique it is not possible to know whether there might have been
other facial actions not included in the scoring technique that might
have predicted the emotion poses or judgments just as well or better.
The two comprehensive techniques - Ekman and Friesen and Ermiane
and Gergerian - provided that information. They were able to show that
it was the movements they specified as emotion-relevant, not other
movements, that were signs of particular emotions. Ekman and Frie-
sen’s FACS also predicted not only which emotion was posed or judged,
but the intensity of emotion as well.

Poses, however, by definition are artificial. Although they may
resemble spontaneous facial expressions in some respects (see Ekman,
in press), one difference is that they are likely to be easier to score.
The onset may be more coordinated and abrupt, the apex frozen, and
the scope very intense or exaggerated (see the discussion in Section
2.6). Evidence that a technique is a valid measure of emotion cannot
rest just upon measurement of poses; it is necessary to determine that
the measurement will be valid when it measures spontaneous emotional

expression.

Spontaneous emotions. A number of studies have shown the validity of
Ekman and Friesen’s FACS in measuring the occurrence of spontaneous
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emotional expressions. Ancoli (Ancoli, 1979; Ancoli et al., 1980) studied
autonomic nervous system (ANS) responses when subjects watched a
pleasant or stress-inducing film. A different pattern of ANS response
during the two films was found only during the times in each film-
viewing period when the face registered maximal emotional response.
In another study of that data, Ekman et al. (1980) found that FACS
accurately predicted the subjects’ retrospective reports of their emotion-
al experience while watching the films: the intensity of happy feelings,
the intensity of negative feelings, and, specifically, the intensity of the
emotion disgust. Ekman, Friesen, and Simons (in preparation) differen-
tiated the specific facial actions that signify a startle reaction from the
emotional reactions subsequent to being startled. Both the type of
actions and the onset time were crucial to this distinction. They also
were able to differentiate a genuine from a simulated startle accurately.
Ekman, Hager, and Friesen (1981) examined the differences between
deliberate facial movements and spontaneous emotional expressions.
Scoring the intensity of each specific facial action on each side of the
face, they found that requested facial movements were asymmetrical
more often than spontaneous emotional expressions: The actions usual-
ly were more intense on the left side of the face for the deliberate, but
not for the spontaneous, emotional expressions. Krause (1978) utilized
FACS to measure facial actions during conversations among stutterers
and nonstutterers. As he predicted, the facial actions specified in FACS
as relevant to anger occurred more often among the stutterers. There is
little or no comparable evidence that the other facial measurement
techniques listed in Table 2.3 can be used to measure spontaneous
emotional expressions.

The only exception is Izard’s use of his MAX technique to study
infants. He found that observers scoring brief segments of videotape
showing infant expressions selected to correspond to adult posed expres-
sions could reliably identify the actions making up those expressions.
This shows that his technique can be used to identify at least those
particular expressions when they occur in spontaneous behavior. At this
point, however, there is no evidence to support Izard’s claim that an
infant producing a particular expression is experiencing a particular
emotion or blend of emotions. Because Izard has not described infants’
facial behavior comprehensively, he cannot even specify how represen-
tative the selected expressions are in the behavior of infants of a given
age and in a variety of situations.

Oster (1978; Oster & Ekman, 1978) has provided more complete
information about the range of facial muscle activity observed in young
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infants and about the young infant’s capacity for coordinated facial . 2.9. Co '
movement. Unlike Izard, she began not by looking for adult posed This la:
expressions but by analyzing the configurations and sequences of facial " inclu de;
actions actually produced by infants in a variety of situations. Oster : provide .
found that almost all of the single facial actions included in FACS are scoring
apparent early in life. Though certain combinations of facial actions to learr
common in adult facial expression can be observed in the newborn " materia '
period, others have not been observed in young infants. Oster (1978; each Ch’
Oster & Ekman, 1978) has argued that the only way to determine the i Know
affective meaning and signal function of infants’ facial expressions is by practice r

_ a detailed description of the expressions themselves —including their " instruct
timing and sequencing - combined with a thorough functional analysis " The c
of their behavioral correlates and stimulus context. Though far from : } much ¢ l
complete, Oster’'s work has provided evidence that complex, spontane- o techniq
ous facial actions observed in young infants (e.g., smiling, brow ¥ packed ]
knitting, pouting) are not random but represent organized patterns and & scorin
sequences of facial muscle activity that are reliably related to other g ] 5-sec§r '
aspects of the infants’ behavior (e.g., looking at or away from the care P easily d
giver, motor quieting or restlessness, crying). Such relationships can - to locat:
provide insights into the infant’s affective state and cognitive processes. * hours, ! l
*facial ac
Conversational signals . scored £ .
: . . - instance
Ekman and Friesen’s FACS has been found useful in studying facial ceconds
actions that play a role as conversational rather than as emotional . If sele
signals.’® Camras (1977) found differences in the syntactic form of 'lower. T '
questions that do and do not contain facial actions functioning as said téul:
“’question markers.” Ekman, Camras, and Friesen (in preparation) the I
found that the semantic context predicts which of two facial actions is predicte
used to provide speech emphasis. Baker (1979) used FACS to measure scorin '
the facial actions shown by deaf persons when they sign. She has cstimagte
isolated particular combinations of facial actions that appear to serve Ekma
syntactic functions. system ! r
Occurre
Stable individual characteristics anger, fi l
Although Ermiane and Gergerian intended their facial measurement 'mq t,‘af
emotion
technique to differentiate personality and psychopathology, they have . Seosin [ ]
not reported any validity evidence. There is no evidence that any of the " memt '
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2.9. Costs

This last criterion for evaluating measurement techniques was not
included in Table 2.3 because Ekman and Friesen was the only study to
provide information about time costs for learning to measure and for
scoring a specified sample of behavior. It takes approximately 100 hours
to learn FACS. More than half of that time is spent scoring practice
materials (still photographs and cinema) included in FACS at the end of
each chapter in the instructional manual. Ekman and Friesen do not
know whether people will still achieve high reliability if they skip such
practice; they do know that high reliability was achieved when all the
instructional steps were followed.

The costs for using a measurement technique once it is learned are
much more difficult to estimate. For FACS and probably any other
technique, the costs depend upon how densely the facial behaviors are
packed in the time sample to be scored. Consider first comprehensive
scoring in which FACS is used to measure all visible facial activity in a
15-second period. This could take as little as 1 minute if only one or two
easily distinguished actions occurred and the investigator wanted only
to locate start-stop points for each action. It could take as long as 10
hours, however, if the behavior was as densely packed as it is in the
facial activity of deaf persons signing, and if onset-apex—offset was
scored for every action. Ekman and Friesen have not observed any other
instances in which facial behavior is so densely packed over so many
seconds. ‘

If selective rather than comprehensive scoring is done, the costs are
lower. Presume that the investigator wants to score only actions that are
said to be indicative of disgust, and he or she selects the actions listed in
the Investigator’s Guide to FACS (in Ekman & Friesen, 1978) that are
predicted to be prototypic for that emotion. A 2:1 ratio, 30 seconds of
scoring time for every 15 seconds of live action, is probably a reasonable
estimate.

Ekman and Friesen have recently developed a more economical
system for measuring the occurrence of single emotions, based on FACS.
Occurrences of actions considered to be the most common signs of
anger, fear, distress and/or sadness, disgust and/or comtempt, surprise,
and happiness are noted. In what they call EMFACS (EM standing for
emotion), time is saved in three ways:

1. Scoring does not extend to the particular action, but only to whether a
member of a group of specified actions occurred. For example, there are
seven signs grouped together that Ekman and Friesen consider relevant to
disgust. EMFACS does not differentiate among nose wrinkling, nose
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wrinkling plus upper lip raising plus lower lip depression, nose wrinkling
plus lower lip elevation, and so on. If any of these is seen, a check is made for
that grouping. All actions not in one of the groupings are ignored.

2. Intensity of action is not scored, although intensity is included in the
requirements for particular actions within a grouping. For example, a slight
depression of the lip corners with slight pushing up of the lower lip is
included in the sad grouping, but when those two actions are moderate or
strong they are not included.

3. The timing of actions is not measured; only a frequency count is taken.
EMFACS takes one-fifth the time of FACS, but of course it suffers from all of
the problems already -discussed in detail for selective as compared to
comprehensive measurement techniques.

Izard’s MAX technique is similar to Ekman and Friesen’s EMFACS.
It, too, groups actions presumed to be relevant to the same emotion,
and makes no provision for scoring the timing or the intensity of action.
Unlike FACS, it requires the scorer to examine different regions of the
face separately, and admittedly, it includes in some regions changes in
appearance that are due to actions in another region. By contrast, FACS
and EMFACS alert the scorer to all the appearance changes resulting
from particular muscles. Rather than inspecting an arbitrary division of
the face in three regions, the scorer learns where to look in the face for
those changes. Izard’s MAX technique was developed by collapsing
some of the distinctions he had made in his earlier FMCS technique, but
FMCS was itself selective, not comprehensive.

The virtue of EMFACS compared to Izard’s MAX and other selective
techniques is that what has been excluded is exactly specified. Work in
progress by Ekman and Friesen will compare the validity of EMFACS
with FACS scoring of the same videotapes of spontaneous facial actions
obtained during interviews with depressed patients. This study will
show how the two techniques compare in differentiating interviews at
the time of admission to a mental hospital from interviews at time of
discharge, in agreement with psychiatric diagnosis and in relationship
to patients’ self-reports of affect and mood.

2.10. Other techniques for facial measurement

EMG

A number of recent studies (see especially the work of Schwartz, Fair,
Salt, Mandel, & Klerman, 1976a, 1976b) used surface EMG to measure
facial activity in relation to emotion. In this procedure, quite small
electrodes, about 1 cm in diameter, are taped onto the surface of the
skin, which is first prepared by a slight scraping and application of paste
or solution to enhance electrical contact. Wires or leads are run from the
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electrodes to the recording machine. Four methodological difficulties are
encountered in EMG measurement of facial activity.

First, the placement of leads on the face may itself inhibit facial
activity. Movement of the head may loosen the electrodes, as may large
facial muscular movements. To prevent these problems, subjects usually
have been studied in isolation, or at least not when freely partaking in a
conversation. Typically, subjects have been measured when trying to
pose, imagine, remember, or create for themselves an emotional experi-
ence. Even in these situations, if a subject makes a large expression he
will feel the tape that holds the electrode in place pull or tear. The use of
surface EMG probably thus inhibits large expressions even if the
experimenter does not explicitly do so by instruction or by choice of task
for the subject to perform.

A second problem has to do with ambiguities about just what is being
measured by surface EMG. Placing leads on the surface of the face often
has the consequence, for most facial areas, of picking up activity in more
than just the muscle targeted by the investigator. There is more than one
muscle in most of these facial areas, and often their fibers interweave or
they lie on top of each other. Although investigators using surface EMG
have usually been careful to talk about a region rather than a muscle,
their reasoning and much of their interpretation assumes success in
isolating the activity of specific muscles. Ekman and Friesen, in a joint
study with Schwartz (Ekman, Schwartz, & Friesen, in preparation),
found that in the corrugator region the activity of many muscles other
than corrugator itself was recorded by the electrode placed in this
region: orbicularis oculi; levator labii superioris alaeque nasi; frontalis,
pars medialis. The activity of these other muscles can be distinguished
from that of corrugator, and they can be distinguished from each other,
but these distinctions require more electrodes, some of which must be
placed in adjacent facial regions. Another way to obtain measurement of
specific muscles is to insert {ine wires into a muscle, a procedure which,
though not as painful as it sounds, is not practicable for many studies.

The third problem —whether EMG can provide measurement of more
than just one or two emotional states - is fundamental to the complexity
of facial activity. Most emotions cannot be identified by the activity of a
single muscle. Happiness may be the only exception, but even here
evidence (Ekman et al., 1980) suggests that the differentiation of felt
from simulated happiness, of controlled from uncontrolled happiness,
and of slight from extreme happiness requires measurement of more
than one muscle. Disgust might be measured by the activity of two
muscles, and surprise by the activity of three. To measure anger, or fear,
or sadness, many muscles need to be measured. There are limits,
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however, to the number of leads that can be placed on a person’s
face - limits dictated both by the necessity of monitoring so many
channels of activity and by the number of wires that an investigator can
paste on someone’s face without being totally outrageous. The present
state of surface EMG measurement is not likely to allow more than either
the gross distinction between positive and negative affect or the tar-
geting of only one or two emotions for study. (Just such findings have
been reported for imagined and posed emotions.) Surface or even
fine-wire EMG does not seem a method that lends itself to the study of
situations in which an investigator wants to know about the occurrence
of three, four, or more emotions, especially if the investigator does not
wish to miss various manifestations of each emotion and blends among
them. And, of course, EMG imposes the additional constraints of
intrusiveness and limitations on the potential for movement.

Davidson (in press) raised a fourth problem common to studies using
EMG to measure facial behavior. There is no standard system, as there is
for EEG, for specifying exactly where to place an EMG electrode in order
to detect activity in a particular facial region. Though investigators know
roughly where each muscle is located, there is considerable latitude
about exactly where to put an electrode. Without rather precise guide-
lines about electrode placement, research is vulnerable to error owing to
unknown variations in electrode placement within and between sub-
jects. :

Consider the use of surface EMG to measure whether there is more or
less activity in the zygomatic major region on the two sides of the face.
Any differences obtained might not be due to the greater involvement of
the right or left hemisphere but might to an unknown extent reflect
differences in placement of the EMG electrode in relation to the muscle
mass on the two sides of the face. Between-subjects designs, in which,
for example, a measure of zygomatic major was correlated with a
personality test score, would also be vulnerable to error owing to
electrode placement. These problems can be circumvented by utilizing
research designs in which EMG activity is compared in two or more
conditions for each subject.

When EMG is used to measure change over time, and the leads must
be placed on the face more than once, variations in placement of the
leads on each occasion can introduce errors. Miller (1981-1982) has
solved this problem by devising a template that can be attached to a
subject repeatedly to ensure that electrode placement is identical on
different occasions.

Surface EMG can play an important role in certain methodological
studies of facial behavior. Mention was made earlier of Ekman and

Meir.

500

400

300

EMG

200

100

&  Figure
;i mance

Friesen’s u
in-order t
Surface EN
as partof t
such as FA«
measurem
and Friese
Friesen, in
FALS is rel
skilled in
moved spe
}\'V‘x'ls, 138 ’.
EACS =0 -
LIRS FORNOINEE
Aokt o
atd PACHS
e IRV
il oS,
Dle Lor e
BRSNS RS UT S SN

resable eled

" O R LR ER, D G N g SR m WE SN I, SN Gy Sm g



ol oo o o &=

a person’s
ing s0 many
wstigator can
he present
> than either
.ct or the tar-
dings have
ce or even

> the study of
occurrence
or does not
lends among

'\straints of
t.

studies using
, as there is
de in order
ators kKnow
zable latitude
cise guide-

r owing to
yetween sub-

‘ is more or

s of the face.
lvement of
ent reflect

0 the muscle

in which,
ed with a
owing to

! by utilizing
0 Or more

e leads must

ent of the
l1982) has
ttached to a

ntical on

thodological

i<rnan and

Methods for measuring facial action 81
500
400 |-
300 —
]
=
w
200
100 —
0 | | ] ] | ]
0 1 2 3 4 5
Not Barely Visible Slight Moderate Extreme
visible visible  (does not
meet FACS
scoring
criterion)

FACS intensity measurement

Figure 2.1. Plot of relationship between FACS and EMG measurement of perfor-
mances of Action Unit 1 (frontalis, pars medialis)

Friesen’s use of fine-wire EMG to stimulate and record facial movement
in order to discover how the muscles work to change appearance.
Surface EMG could be used to help teach people how the muscles work
as part of the process of teaching them a visual measurement procedure
such as FACS. Surface EMG can also be used to calibrate and investigate
measurement of visible facial behavior. As mentioned earlier, Ekman
and Friesen, in joint work with Schwartz (Ekman, Schwartz, and
Friesen, in preparation), verified that the intensity scoring embodied in
FACS is reliably related to changes in electrical activity. Persons highly
skilled in the ability to activate specific muscles (Ekman and Oster)
moved specific muscles on command at different intended intensity
levels, while a video record was made and surface EMG was recorded.
FACS scoring was later found to be highly correlated with the EMG
readings (Pearson r = 0.85). Figure 2.1 shows an example from this data,
a plot of the relationship between EMG measures of electrical activity
and FACS scoring of the intensity of action for a specific muscle.

The major use for surface EMG is, however, not for such methodologi-
cal studies, but for measures of phenomena that are difficult or impossi-
ble to measure with techniques based on visible movements. Ekman,
Schwartz, and Friesen (in preparation) were able to show that there are
reliable electrical changes associated with muscle tonus changes that are
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not visible. For two muscles studied systematically (corrugator and
frontalis, pars medialis), there were significant changes in EMG without
any visible sign of activity when the performer was instructed just to
think about each muscle. This study also showed that there are visible
clues to muscle tension, measurable by EMG, when there is no move-
ment. The persons measuring the faces with FACS guessed which
muscle had been tensed when they could not see any movement.
Sometimes the person guessing felt that there was no basis for the
guess. At other times there seemed to be evidence of very slight
tightening or bulging of skin. Analyses showed that when these guesses
were correct —when the scorer predicted which muscle the performer
was tensing, even though no movement was visible -there was a
greater increase in EMG than when the guesses were incorrect.

EMG, then, may be the only method for measuring nonvisible
changes in muscular tension, and for measuring changes that, while
barely visible, involve not movement but bulging of the skin and would
be hard to measure with any of the techniques described in Table 2.1.

Measurement of contour

Lasko (1979) has recently developed a method for measuring changes in
the contour of different facial features (lips) or areas (infraorbital
triangle). The researcher places a grid over each film or video frame in
order to measure angles and area changes precisely. The method is
designed to study changes resulting from muscular tension, blood flow
gravity changes, or swellings owing to other causes. The technique
appears promising for study of changes in appearance that are too small
and too gradual to be measured readily with the techniques designed to
measure movement. There is little reliability or validity data yet availa-
ble, however. Also, the technique may be quite limited in its application,
because only frames in which the subject’s head position is exactly the
same can be compared.

Other possible measures

There are other visible changes in the face that have not been systemati-
cally measured, that is, perspiration, blushing, and blanching. Thermal
changes also could be measured, but no one yet has done so systemati-
cally.
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2.11, Conclusions

This chapter has reviewed measurement techniques for only one type of
signal: rapid, not slow or static. Among these, only one kind of rapid
signal - visible movement - has been considered. Most of the studies
that have used one or another technique to measure visible movement
were concerned with only one of the many messages rapid signs may
convey: information about emotion. Presumably, future research will
expand to consider other messages and to develop methods for measur-
ing rapid signals other than movement, as well as the variety of slow
and static signals.

A few techniques have become available recently - those of Ekman
and Friesen, Ermiane and Gergerian, and Izard. The first two were
designed to be applicable to the study of any message, not just emotion.
The availability of these techniques should encourage many more
studies of facial movement. Wedding such studies of facial sign vehicles
to studies using the more traditional message judgment approach
should allow discovery of the particular actions that form the basis for
correct and incorrect inferences when people judge facial expression.
These techniques may also allow discovery of particular facial actions
that are not customarily known or even knowable by the usual observer,
movements that are too subtle and/or complex to notice or interpret
when seen once at real time.

If research is generated by these facial measurement techniques, then
the techniques themselves may well not survive: As a larger empirical
base develops, it should become possible to improve, modify, or replace
the techniques now in use. The methodological issues discussed in this
chapter, however, should endure as guidelines for what to consider in
developing or evaluating any procedure for measuring facial movement.

Appendix. How the facial action brow raise is described in each of the 14
measurement techniques

Birdwhistell
Raised Brows

i

Blurton Jones %
A very conspicuous movement of raising the eyebrows which can be rather
difficult to judge on photographs because of the individual variations in the
resting position of the brows. One or more of the following criteria could apply:
a) The height of the brow above the eye corner appears to be equal or more
than the width of the open eye. (Fig. 3a measure B equal or greater than

A).
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b) Horizontal lines visible across the forehead above the brows.
c) There is an enlarged area between the brow and the eyelids which is
often highlighted (very pale) in photographs.
d) There is a less sharp fall from the brow into the eye socket (orbit)
because the brow is raised beyond the edge of the orbit which it normaily
covers. Therefore there is less shadow between brow and eye than usual.
e) The shape of the eyebrows change, becoming more curved when they
are raised (but they are not curved when the brows are slanted or oblique
as well as raised).
Brow raising is presumably a result of contraction of the frontal belly of the
occipto-frontalis, which can occur simultaneously with corrugator or orbicularis
occuli contraction. Thus many oblique brows were also scored as raised.

Brannigan & Humphries
One or both eyebrows are raised and are held, at least briefly, in the raised
position. They are not drawn in towards the midline and are not tilted.

Crant

The eyebrows are raised and stop in the raised position for an appreciable time
(see plate 10A).

Flash. A quick raising and lower of eyebrows.

These two elements are very similar in use. They seem to have an attractive
function, drawing the attention of the other person to the face. They are
concerned with regulation and timing of speech.

Nystrom
- horizontal wrinkles
- elevated brows
(Note: These are listed by Nystrom as separate scoring items in his technique.)

Young & Decarie
Brow raise stare:

Brow: the eyebrows are raised and held giving them a curved appearance and
creating horizontal creases on the brow. There is no inward movement of the
eyebrows and no vertical furrow.

Eyes: The eyes may be held wide open but not sparkling, wrinkling at the
corners and forming of pouching under the eyes. Blinking may be decelerated,
and the head is definitely held in its regular forward position. Visual fixation on
a specific target is characteristic of this expression.

Mouth: as in normal face.

Other: as in normal face.

(Note: Young & Decarie present this as a total face score. No provision is made
for scoring if the brow raise action occurs without the eye action or with some
other mouth action.)

Ekman, Friesen, & Tomkins
(Note: Two photographs depict this scoring. item. The authors’ Facial Affect
Scoring Technique contains only visual, not verbal, descriptions.)

Izard: MAX (Maximally Discriminative Facial Movement Coding System)

Code 20: The brows are raised in their normal shape. The forehead shows
some thickening and the tissue under the eyebrows some thinning out as a
result of the eyebrows being raised. The thickening or massing of tissue in the
forehead gives way to long transverse furrows with increasing age. The nasal
root is narrowed. The skin directly below the eyebrows is stretched upward.
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Code 30: The eyes have a widened and roundish appearance. The furrow
above the eyelashes of the upper lid may be visible. The widened, roundish
appearance of the eyes is brought about mainly by the eyebrow raise of code 20
that lifts and stretches the tissue between the eyebrow and the eyelid. The upper
eyelid is not raised. The artist's drawing for 20 also illustrates 30.

(Note: Izard furnishes video examples of this action in addition to the artist’s
drawing.)

Ekman & Friesen: FACS (Facial Action Coding System)

There is one large muscle in the forehead area which raises the eyebrows. The
medial (or central) portion of this muscle (Action Unit [AU] 1) can act separately
from the lateral portion of this muscle (AU 2). The photograph on the left in
Figure 2-1 shows the muscular basis of AU 1 and AU 2. The photograph on the
right in Figure 2-1 shows the direction in which the muscle pulls skin when it
contracts. The movement of AU 1 is to pull the medial part of the brow and
center of the forehead upwards. The movement of AU 2 pulls the brow and the
adjacent skin in the lateral portion of the forehead upwards towards the hairline.
The combination of these two actions raises the inner (Action Unit 1) and the
outer corners (Action Unit 2) of the eyebrows [2] producing changes in
appearance which are the product of their joint action.

Appearance Changes Due 1 +2 -

(1) Pulls the entire eyebrow (medial to lateral) upwards.

(2) Produces an arched appearance to the shape of the eyebrow.

(3) Bunches the skin in the forehead so that horizontal wrinkles appear across

the entire forehead. The wrinkles may not appear in infants and children.

(4) Stretches the eye cover fold so that it is more apparent.

(5) In some people (those with deeply set eyes) the stretching of the eye cover
fold reveals their upper eyelid, which usually is concealed by the eye cover
fold.

Compare the photograph of AU 1 + 2 with the photograph of a neutral face.

Inspect the film depiction of AU 1 + 2
Howtodo1l + 2
(Note: Ekman & Friesen’s technique teaches learners how to perform each action
so that they can utilize their own facial actions to understand the mechanics and
appearance of the face.)

This should be easy to do. Simply lift your eyebrows up, both ends as high as
you can. Note the wrinkling in your forehead. In some people the wrinkling
does not occur but the skin is still bunched up. In some people these wrinkles
are permanently etched (see photographs 0 and Ow) but they deepen noticeably
when 1 + 2 acts.

Minimum requirements for scoring 1+2

The minimum requirements listed earlier in the MANUAL for scoring AU 1
alone and those for AU 2 alone are altered significantly in this combination.

(1) Entire brow raised slightly.

If you did not see the brows move it must also meet the additional
requirements:

(2) Slight horizontal wrinkles or muscle bunching reaching across forehead. If
horizontal wrinkles are evident in the neutral face, change from the neutral
appearance must be slight.
and (3) Slightly more exposure of the eye cover fold than in neutral.
or (4) If there is no wrinkling or bunching in the brow, but the brow raise and
exposure of the eye cover fold is marked, you can score 1 + 2.

(Note: The extent of action required by the terms slightly, marked, extreme, and
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5. Though neither of Izard’s techniques (Affex or MAX) has been published as the '
of late 1980, he has furnished information about both to those who inquire. . Cop
Included are scoring manuals and illustrative material. An earlier version of Bir dth’ <
MAX, FMCS (Facial Movement Coding System), is not available to others I“?_t
and is not discussed in this chapter. mic. l
6. Investigators studying the face of course do not agree about whether there is g;ltl
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definitive evidence regarding the particular facial actions that do and do not
signal each emotion. Ekman and Oster (1979, p. 543), in reviewing the last
decade of research on this topic, concluded that it is still a question of
whether ‘facial expressions provide accurate information about the distinc-
tions among several negative and positive emotions. The only evidence
[indicating that] facial expressions [provide such discrete information| is for
posed expressions.” Izard (1979b) takes a much more positive view in
describing what his measurement technique can do: “The content uni-
verse sampled by MAX consists of all the fadal movements or appear-
ance changes that signal affect” (p. 38). The evidence to support that claim is
weak, however. One finding cited as evidence of validity is that scoring with
MAX correlates with observers’ judgments of emotion using Affex, but
there is no validity evidence for Affex. The other validity evidence claimed is
that infant facial expressions selected to correspond to adult poses and thus
identified by MAX as representing one or another emotion are judged by
observers to show those emotions. Here the limitation in evidence is
threefold: (1) Judge agreement only establishes consensus; it does not
demonstrate that the actions actually represent the emotions they are
judged to show; (2) because the scoring technique was selective, there is no
way of knowing whether other actions not scored might predict observers’
message judgments just as well or better; (3) because the observers’ choices
were restricted, there is no way of knowing whether they would have
described the infants’ faces with the same emotion terms, or with any
emotion terms at all, if they had been allowed free description.

7. In part because of its very uniformity, Ekman and Friesen consider the
startle reaction to be not an emotion but instead a reflex. Other writers about
emotion (e.g., Tomkins, 1962) disagree and classify startle with the emotion
of surprise.

8. They acknowledge that for certain actions - for example, the movements of
the tongue ~ their technique is not complete.

9. Frequency and duration measures also correlated with retrospective self-
report, and the highest correlation was obtained with a score that combined
intensity, frequency, and duration.

10. The distinction between emotional and conversational signals, with exam-
ples of how the same eyebrow movements can play either role, is given in
Ekman, 1979.
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