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The ViD-R (Visual Information Display and Retrieval) system was de-
signed for situations where permaneat visual records of some phenomena
are rveyuired, and where the analysis of such records must proceed on
the basis of complex decisions made by a human observer.. Let us outline
somc of the reasons why permanent records might be pecessary and why
analysis would depend on an observer's judgmenis rather than on some
optical scanning procedure.

Permanent visual records, whether still photographs, motion picture
Alm. or videotape. may be neccssary if the phenomenon occurs rarely
or is nonrecurrent. Permanent records are also necessary if the phenome-
non is recurrent but generally inaccessible. A number of recurrent and
available phenomena also may require permanent records. For example,
when the investigator is uncertain about the unit of measurement and
must apply different measurement techniques to the same record, repeated
viewing is necessary. Or, the salient phenomena may be so rapid that
they cannot be obscrved at real time but, instead, require slow motion
phservation. Or, many events occurring simultancously may not be mea-
sureable in one viewing or pass but, instead, requirc multiple viewiog
of the phenomena.

Some permanent records can be subjected to automated analysis through
optical scanning procedures. But such processing or conversion of a record
into digital data is not possible if the events to be measured are complex
patterns that arc either difficult 1o define without previous study or are
so complex or varied that they are prohibitively expensive to program
for an optical scamner. Agpother, and perhaps more comimon problem,
which prevenis the application of optical scanning. is that the record was
obtained in an enviroament where scanring procedures would not be apoli-
cable because of the difficuity in discriminating the particular eveat from
the background, or from other irrelevant events. Another obswacle, again
a common one, is that the investigation is exploratory; the investigator
has not determined a priori units of measurement, but will develop them
from inspection.

In the behavioral sciences. visual records of human behavior are often
not amenable to opticai scanning but instead must be viewed to be ana-
lyzed. Too frequently. however, the mvestigator is seduced by the allure
of capturing the phenomenon on ais ilm and neglects consideration of
how to convert that record into Juta until be is confronted with a nearly
overwhelming mass of motion picture flm or videotapes. Although perma-
nent records have the virtue of slow motion and repeated viewing, they
are, one soon discovers, nearly as complex os the original phenomenon
recorded; simply viewing them once will not often immedintely reveal
the proper units of snulysisr i the phenomenon was hatRing when it



occurred. it will rumain baifiing when it is viewed on film. Moreover,
it takes at least as much time to view a permanent record once as the
phenomena originally required, and records are not data. While records
may be the raw input for intriguing ideas and discovery, they must be
converied into some digital form in order to be analyzed. It is no surprise,
then, that rather large collections of motion picture films or videotapes
of human interactions, stored in laboratories around the United States,
not only have not been analyzed but may not even once have been viewed
by the investigator. Imagine how long it would take you to look at the
record of a complete psychoanalysis of 300 hours, if you watched it at
real time only, including the time necessary for getting the film in and
out of the projector, and making a few notes about what you observe
in each reel!

Usually. when conironted with such a supply of records, the investigator
inquires about hardwarc that might be availabie to help him wade through
this mass. Unfortunately, he has not had much help. There are motion
picture projcctors that permit excellent viewing at slowed motion and
real time and even reasonable accurate frame counts, but that do not
allow viewing at faster than real time, have no capacity for fast search,
and no automated retrieval. Editing equipment is excellent for fast search,
although search cannot be dome automatically, slow-motion viewing is
not efficient, and image size is small. All motion picture devices suffer
from the problems that rearrangement of phenomena for better inspection
or specific analysis tasks, requiring cutting and splicing which is costly
and time consuming, and, there is no ability to store “on-line” with the
visual record any indexing or measurements which could be used for
retrieval of specific events for further analysis. Videotape recorders have
fast search capacity, usually up to twenty times real time, but location
of specific events means reliance on counters that are not indexed in
enough detail for most purposes, and storage of indexing materials and
measurements must be off-line.

Before describing the hardware system we have developed, let us first -

describe some of the functional specifications that would be desirable
for any human viewing and analysis of permanent visual records:

1. Viewing speeds. The operator should be able to view his record
at various slowed and accelerated speeds. Slow motion is necessary to
insure reliable location and description of the event in some cases and,
in others, even to see the event. Fast motion is useful both for rapid
scanning to find an event, or for amplifying <mall slow movements that
are difficult to perceive at real time.

2. Digital addresses for search and retrieval should ideally be stored
for the smallest unit which a recording unit can differentiate (24 separate
addresses per second with sound motion picture film, 30 per second for
videotape). Search and retrieval should be possible by these addresses.
The system should be capable of writing, storing, reading, and retricving
index information or measurement codes. Whether the index describes
the activity shown in the record (for example, cne person or dyadic inter-
action, basket weaving, or child training) or ccdes the observers’ informal
estimate of the value of a portion of the rccord, the ability to store such
indexes and then retrieve the relevant portion of the visual record by
means of them is crucial if the observer is to profit from the coding
based on past viewing or the viewing of other obscrvers. The ability to
store measurements or codes and retrieve by means of them makes it
possible to cull from the record all events coded in a particular way,
and view them again. either to chezk the reliability of the code, to recode
if reliability turned out to be low, or finally to aid the coding of additional
‘évents.
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3. Search and retrieval. The operator should be able o find automati-
cally any event within his record. retrieving this event by requesting an
address or by using an index or measurement code. Search should then
be reasonably fast {at least 5 times real time) and exact in terms of
stopping at ths precise location requested. Such search and retrieval is
necessary for a variety of reasons: to review previously measured phe-
nomena; to compare cvents where initial- observers coded them in some
way; and to ecliminate the necessity to view irrelevant events while waiting
for the critical event.

4, Temporal reorganization of the record. Any series of events located
in the record should be capable of being recrganized into a mew record,
in any predetermined sequence, for further viewing. This capacity allows
the operator to sift from a record particular incidents or specific types -
of events, and gather them onto a single record for more rapid access.
The production of such a recrganized selected record should, of course,
bz automated, based on operator iastructions supplied in terms of code
indexes, time code addresses, or coded descriptive measureeents,

S. Access to a visual library. The observer should have rapid access
to a visual example which defines the meaning or the boundaries of any
of the investigator’s codes or measurement procedures. Often the coding
of human behavior involves the development of classes of behavior or
units that are difficult to describe verbally or to remember when described
verbally. A visual dictionary or library, with visual examples of the cri-
terion for each type of event or code, can be the most economical way
to define a measurement procedure. If the operator has immediate access
to any entry in the library, he can retricve that entry and visually compare
the library definition with the event he is attempting to code.

VID-R was designed to accept either 16mm film or videotape as the
original recording medium, although the analysis is performed on a video-
tape version of the record. We felt it important to design the system,
to accept cither 16mm film or videotape as the original recording medium,
for two reasons: (1) so that aiready existing film records and. archives
could be employed (and there are many large archives on film of phe-
nomena which would be difficult or expensive to record), and (2) so
that the high resolution possible with film records could be preserved
if the other conditions of recording allowed full exploitation of this film
potential. Actually, the choice of whether to record on film or videotape
must be guided by a number of considerations. Although videotape as
the original record sacritices some of the resolution possible with film
when lighting is bright, under the nore usual conditions of lighting, neces-
sary to record the suhect without s knowledge or without his continual
cognizance of the lights, videotape may produce as good cr better a record
as film. Videotape can allow recording continuously for %4 hours, while
film is usually limited to 30 minutes, Because of lower cests, vidzotape
can be used with multiple cameras; with twe videotape records, either
from different angles or one with a zoom, lor iess than the costs of one
film record. And, of course, videotape can be erased or rerecorded; thus
the camera can be left to capture unpredictable cvents and the waste
time reused again, A final considération is leedback to the investigator;
with videotape, one can leam immediately whether the phenomenon being
recorded is actually being recorded in a :atisfactory way. but the use
of film imposes at least one day’s delay, while the film developer works,
before you know whether you recorded what von think you did. Regardiess
of how the original record was obirined {film or tape), we think it must
be transferred to izpe in order to serform analyeis in a way that meets
the five demands we just outlined.



The compenents of the VID-R system ate:

One film-to-television chain which allows the transfer of 16mm
optical sound movies onto the video and audio chaonels of a video-
tape recorder.

Two Sony PV 120U videotape recorders with complete remote
control of the functions; playback, record, fast forward, rewind, vari-
able slowed-motion, stop motion, variable high-speed playback, and
stop.

One video-disc recorder capable of recording at least 20 seconds
of video information and playback at high-resolution slowed and
stop motion.

Three high resolution television monitors.

One Teletype ASR 33, keyboard-printer with papertape punch
and reader. This is the means of operator-system communication.

One Digital Equipment Corporation PDP-8 programmed data pro-
cessor. This low-cost computer provides the logic for the operations
to be described.

One video and audio interface to perform data transfers between
the computer and recorders.

Three videotape recorder coatrollers capable of performing the
instructions of the computer, to piace the recorder into the proper
motion to perform the task.

One or two high resolution Vidicon cameras for field recording.

The Film-to-Videotape Transier

When 16mm film has served as the original medium for the research
record, the film-to-television chain would be employed. Our chain uses
an L-W Athena, 16mm Analyst sound projector modified for TV frame
synchronization. This projector is capable of moving the film forward
" or reverse, at slowed motion of 1 to 12 frames per second, holding in-
definitely on any single frame, or operating at the normal sound projection
speed of 24 frames per second. This projector also has a frame counter
that can be used to locate specific places on the film when only partial
record transfers are required.

The COHU 8507 high resclution Vidicon camera, employed on the
chain, is mounted on a motor-driven carriage to allow zooming, At one
extremity of the Vidicon camera track, a one-to-one copy of the 16mm
image is converted into a television signal. At the other extreme, the
image is enlarged 6 times, and by up-down and side-to-side movement
of the lens between the projector and camera, any portion of the filmed
image may be focused on the Vidicon. Optics are not employed on either
the projector or camera, but there is a single field lens in between projector
and Vidicon, which can be adjusted for focus. The signal generated by
the Vidicon camera may be disnlayed on the monitors and/or recorded
onto videotape.

This film chain’s unique features of siowed and stop motion projection
and the capacity to zoom the image to six times normal size provide
a flexibility for film analysis that will become more apparent as the appli-
cations of the sysiem are claborated. However, with the film chain alone,
extensive editing of film can be made through this system. The control
of finding and holding a position on the film and flexibility of projection
speeds allows the investigator to produce tapes containing only salient
_events that he wishes to analyze, recorded at several speeds to aid his
viewing.
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Writing Digital Codes on the Videotape

As a video transfer is made of a film, the computer controls the record-
ing function of the videotape recorder and generates sequential binary
codes that are inserted outside the normat viewing portion of the picture
on each video frame. In the data write mode, codes are loaded from
the computer into a register and then shifted out and recorded seriaily
in the horizontal scan of the video. Twelve bits of data per scan line
are written on the videotapc commencing after the horizental synchroniz-
ing puise. Information is recorded with a redundant code so that the
information can be checked and corrected for error during later “reading.”
Thus when numbering frames, 30 video frames per second are labeled
with a discriminable code of 6 numerical digits, so as to allow the retrieval,
of any one of the 162,000 frames on a 90 minute reel of videotape.
Locations of the beginning and end of visual behavior may therefore
be established to the smallest mecasurable unit: the video frame.

Framc coding is not restricted to videotapes made during a film-to-tele-
vision transfer. Videotape records made in the “field” and dupiicate vidzo-
tapes -from a tape master may also be “numbered” during the recording
of the video information. Furthermore. the process of generating sequential
frame numbcrs may be interrupted. The computer is capable of “reading”
the last locational code of the material presently recorded on a videotape
and then will continue numbering all additional frames from that point
of reference.

The computer and video interface equipment is not restricted to “writ-
ing” codes on any particular part of the video frame. The computer may
instruct the interface so that code information continues to be inserted
on each succeeding scan line of a video field until all information is re-
corded. Thus entire video fields may be used to record compiled locational
indexes, digitally coded descriptions of the recorded behavior, or any other
relevant information that can be coded digitally. The capacity of the com-
puter-controlled-interface components to “write” and “read” binary codes
recorded on the videotape is basic to the functional specifications described
earlier. The components and procedures involved in meeting those speci-
fications will now be de:cribed in some detail.

Viewing the Videotape Record

The operator can request, through the computer controller, all of the
remotely controiled cperations of the video-revorders. Normal playback,
stop-motion, and variable siowed motion can be requested in either the
forward or reverse mode. Fast forward and fast rewind can also be request-
ed for search operations, An additional feature is that. through computer
control of the speed of fast forward and rewind modes, a faster than
real time playback can be requested. Finally, because the two video re-
corders and the video-disc recorder are ail connected to the system, epi-
sodes on the videotape can be transferred to the disc for high resolution
playback at slowed and stop motion speeds.

Frequently used sets of operations may also be requested by designating
a “subroutine.” For example, the following sequence can be repeated
throughout the viewing of a record. The video-recorder is directed to
search at fast forward speed for the beginning of a specified behavioral
unit; this event is plaved back at normal viewing speed from beginning
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is moved to the nex: évent on the tape. When a second video-recorder
is used for comparative viewing, the computer-controller may be displaying
events from one recorder while searching for another event on the second
recorder, or as part of the “subroutine” may be making duplicate record-
ings between the display of avents.

If there is a written record of the location of several incidents, the
beginning and end frame numbers for 2 large group of units may be
requested when the operator begins his cuding operations. The computer
‘would_store the requested group and search, retrieve, and display each

of the locations, codings and descriptions of incidents that have already
been isolated. The VID-R system precludes the necessity for excessive
“off-line” bookkeeping. Instead of requesting the display of a series of
units by their previously located position in the tape, the operator may
request the display of all incidents that have been described in a particular
manner. The computer stores this request, refers to the summary index
recorded at the beginning of the tape, locates and displays each incident
meeting the description, and advances to the next event only after the
operator has inserted additionaj codes or corrections and has otherwise

Completed his inspection. These locational procedures wilj be discussed
in more detail,

High-Speed Search and Retrieval

location, the Computer must “read” the position of the videotape from
the frame: locational code, compare this location with the one being re-
quested, and determine the direction and speed of movement that is re-
quired. For long distances, the videotape recorder is switched into the
high-speed forward or rewind mode and through the use of dead-reckoning
techniques, moved to the approximate location. The recorder is switched
to a slower speed and jts exact locaiion determined. As necessary, the
computer returns the recorder to the figh-speed mode, Zoes into the play
mode, or reverses the direction of tape movement. When the requested
position of the tape is approaciled the recorder is switched into the play
mede and stopped at the exact position as desired. Using these techniques,
the maximum time required to search from One end to the other of a
ninety minute reel of videotape is approximately six minutes or 15 rimes
real time. For short search distance the normal play speeds, siowed mo-
tion or controlled high-speed play modes are used to locate most economi-
cally the desived frame, 50 as to not overshoot the target lecation. During
all locationai operations, the video switching does not allow noise and
irrefevant visual materiai to he displayed on the monitors, thus reducing
confusions and distractions for the operator.
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-Temporal Reorpanization of the Visnal Record

Having determined the locations, coding, and descriptions of a set of
events. the opcrator may wish to review visually all events given the same
.code. This can be done by requesting a high-speed search, then display,
of each of these events, However, this system is also designad to allow
the operator to describe the set of- events by ccde or location and to
request the automatic and continuous retrieval and rerecording of each
occasion onto a second videotape. In this operation, each set of events
where comparison is desired is lustered together, When plaved back,
this “edited” videotape allows the operator 1o view all events given the
same code without sny interruptions from irrclevant material or search
time. The production of an “ed'ted” record from a siagle 90 minute video-
tape requires no operator functions after the seiected sequences and their
ordering have been requested. What has always been a tedious and expen-
sive editing task with movie film (or could have been accomplished
through tedious film-to-videstape transfers on the chain} can be completed
automatically and at nominal expense, Ths advantage of this is that, for
the first time, it is feasible to check reliability and validity of coding
visuaily without frustrating interruptions aad time delays.

C#i-Lire Records and Data Analysis

Since all communication in and out of the VID-R system is through
the teletype, a typed or papertape record can be maintained of all located
events, their codes, locations, and descriptions, Also, a videotape can
be played back and the computer can direct 3 teletype record of any
coded information, The duration of sach event can be easily determined
as well. When the computer is not needed for control of the rest of the
system for a period of time, events can he collated by their location,
mean durations, and frequencies; and the conditions under which particu-
lar events occur most frequently can be calculated by the computer, When
the on-line operations of the computer are required for controt functions,
then the papertape can be read by an off-line system and even more
complicated computations based on the codings, locations, and descriptions
can be done. The unique capability of the VID-R system, in regard to
off-line cperations, is that records de not have to be kept in file but
are collated from the videotapes oniy when naeded. :
The Visual Library

In the analysis of visually recorded information it is often desirable
to define items in visual rather than verbal terms. If the operator who
is coding a visual record has access to a litrary tiat contains visual exam-
ples of each item he is to locate or code, e can make a more precise
judgment, through comparison of the iibrary examgple with the record
to be coded, than if he must translate a verbal description into visual
terms that he then compares with the visnal record. Three problems that
have previously interfered with the use of such a library are overcome
by the VID-R system: fast access to and retrievai from the library; com-
piling the library; updating or reorganizing the library,

In the VID-R system, the cnerator describes by means of a code rele-
vant features of the visual cvent he is zboni to anaiyze. Mis coding deserip-
tions are compared by the computer with the ceding descriptions of the
library. entries; the computer thea finds and displays on 2 monitor any



library entries that have similar codes, and the operator can compare
them with the event he is attempting to classify. If the computer finds
no applicable entries in the library it informs the coder, and he can activate
a subroutine that transfers the new cevent and its codes into the library,
as 2 new entry defining a new class of phenowmena.

The original library is compiled by transferring specific examples from
other videotape records, with descriptive codes of each entry so that later
retrieval is possibie. When the events o be entered into the library have
been determined, the cperator can instruct the computer where to find
them in the record, and the production of a litrary tape is then performed
automatically. Adding additional entries to the library, as new events or
classes of phenomena are encountered, is a simple matter, following the
same procedures.

Up-dating the library, either by changing the specific examples in library
definition, or by summarizing defiitions into a broader definition, or by
refining a single definition into two or more definitions, can be accom-
plished with precise location of the entry and precise insertions or dele-
tions by computer control.

Although the use of the library procedure may sound complicated,
its feasibility in time and expense is best seen by comvarison with creating
a library with film. If the library were built from film, there would be
no computer-directed way of finding eniries in the library, unless an off-line
device were used. The creaticn of the libzary wonld be costly in time
and materials, involving duplicate printing and compiling by splicing or
optically printing the entries onto a reel. Even more terrible to contemplate
is the cost of tearing such a library film apart to update, reorganize,
or substitute examples.

APPLICATIONS OF VID-R

Now let us discuss some of the applications of VID-R. We shall illus-
trate the use of VID-R by describing, first, procedurss we have developed
for the analysis of nonverbal bshavior shown by mental patients, then
a technique for the complete analysis and classification of movements,
and then a technique for the more selected analysis of specific types of
movements. Finally, we shall briefly discuss how VID-R might be used
to index film archives, and how it might be used in a completely diiferent
application: prograramed learning.

Systematic Classification and Apalysis ¢f Nonverl:ai Behavior (SCAN)

We have developed the SCAN procedures for classifving all observable
body and facial movements without reference to an a priori theory about
classes or types of movements. The unit of movement, the act, is defined
as either (1) the start and stop of motion in a given hody area, or (2)
the change of visual configuration in a continuous movement. SCAN is
applied separately to the foillowing body areas: hzad, hands-arms, shoul-
der-arms, feet-legs, knees-legs, and the face. These areas are divided in
terms of possibilities for independent action. and are separated for analysis
so that the coder can concentrate his visual attention with minimal distrac-
. tion from other areas of the body. Let us explain SCAN in terms of the
coder operations for one body area: the hands-arms.
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"The coder begins his work with a tape showing only this area of the
body. During his first viewing, the coder locates the beginning and end
frames of each visually distinctive movement. He instructs the computer
to have the videotape recorder play back the record at real time. At the
moment he observes movement in either hand, he presses a teletype key
that reverses the recorder a few frames and plays back the approach
to the movement at slowed motion. When he observes the first frame
of movement he pushes the “start” key on the teletype. The computer
reads the number of the frame that the operator has indicated, punches
the number on papertape, and stores it in its core memory, The coder
continues through the movement until the hand is motionless or the visual
configuration of the movemert changes and presses the “stop” key. The
operator then describes the movement in terms of a code for the visual
configurations of hand movements. The location of the end and the visual
configuration code are also stored in the computer memory. At this point
the computer moves the tape back to the beginning of the act and plays
it back while recording it on a second videotape with information identify-
ing it, for example, original identifying information codes and any code
information. This second tape, which is on the second videotape recorder,
wil be referred to as the “working tape.” The coder then proceeds to
the next point at which either hand moves, and codes that movement,
which is in tumn transferred to the working tape. If this first step of coding
has been done accurately, then the working tape should contain all hand
movements shown on the original record.

Two verification steps usually follow. While reading begin and end
locations from the working tape, the original record is played back at
normal viewing speed. Each time the beginning and end of a movement
is reached in the record the coder js.notified. audibly-.or-by—visual marker.
Any movements that he has missed on the first viewing, or incorrectly
located or coded, can be recorded at the end of the working tape.

The original Iocations and descriptions of the acts incorrectly identificd
on the first viewing are listed by the teletype, and erased from the working
tape at the end of this verification phase. The second verification step
is to look at the working tape and determine that each movement was
recorded completely from beginning to end. This verification is usually
done simultaneously with the next coding phase,

To continve our example of the coding of the hand movements in
a single record, the coder puts the working tape on cne recorder, and
the library tape on the other. When the working tape approaches the
first act, the act’s description is transferred automatically to the computer,
and the search of the libmry tape for cxamples of similar description
is initiated automatically. This library search proceeds while the operator
is viewing the first act to be coded. The coder compares the act with
all similarly described acts in the library and, if any one of the library
examples is like the new act, the new act is given the same categorical
code number. If no movament on the library tape is like the new act,
the new act is assigned a new categorical act code and rerecorded onto
the proper location of the library tape with all codes. descriptions and
locations. The library tape is returned to the beginning of the section
and the coded information is added o the index. When this coding is
completed. all codes, descriptions, and act locations are written at the
beginning of the working tape and original tapve.

The final verification step foilows. A sccond working tape is made;
ail acts that were coded in the same manner are clustered together, ad-
jacent clusters heing determined by similariiies in description. This tape
is produced completely hy the computer-controller system and allows the
visual verification of the simiiarities of acts coded as the same, and of
the distinctive features of acts coded as different.



After alt body areas trave been coded and verified in the manner just
described for the hands, we would consider that we have transformed
the behavioral record into data which can then be analyzed, For any
area of the body, we know how many different types of acts occurred,
the frequency of cach type of act, the duration of each act, its exact
temporal location and, if we like, the correlations between acts from differ-
ent arcas of the body. We can at any time visually retrieve any act from
any body area for inspection. SCAN does not itself tell us the meaning
of the nonverbal behavior; the SCAN output is the beginning point for
our analysis of the data; SCAN transforms the film record into data which
can then be studied. We have described elsewhere ( Ekman, 1965; Ekman
and Friesen, 1967a} how we analyze SCAN output. Let us summarize
briefly the methods we use so that you will not confuse the SCAN proce-
dure with the methods for analyzing the SCAN output. Let me use, as
an example, a hand-rub-hand act,

The SCAN output would tell us how frequeatly this occurred in a
particular film, the duration of each such act, and its exact location. Qur
fiest method of analysis involves a search for the common characteristics
(demographic or personality) of those individuals who frequenty show
this act; we would expect, for examplc, to find a3 higher frequency of
this act in our records of interviews with agitated depressives than with
nonagitated depressives or schizophrenics. Our second method of analvsis
is to determine any similarities in the setting when the hand-rub-hand act
occurred. We have filmed psvchiatric patients a2t the beginning, middle,
and end of hospitalization; our expectation is that this act occurs more
frequently at the beginning or middle of hospitalization than at the time
of discharge. Our third method of analysis is a search for any other acts
that typicaily accompany, precede, or folfow this act, whenever it is shown.
We might find that hand-rub-hand acts oiten occur when the patient breaks
eye comtact or tums away from the interviewer. Our fourth method of
analysis is to check the verbal behavior emitied whenever this act occurs:
some nonverbal acts illustrate the verbai behavior in one of six different
ways (sece Ekman and Friesen, [967b}, but hand-rub-hand acts are not
illustrators, and there is probably no reiationship to any verbal content
across people who show this act. Qur fifth method of analysis is to show
this act, isolated from its context, to a group of naive observers, asking
them to describe their impressions of the person. and analyzing their
descriptions for elements common to this act but not present in their
descriptions of a different hand act. We would exect hand-rub-hand acts
to convey the message of nervousness and self-soothing.

Analysis of Critical Incidents in Nonverbsl Behavior

The use of VID-R in the study of nonverbal behavior is not limited
to the type of grass-roots empiricism we have just described, in which
every movement is isolated, classified, and counted. VID-R can zalso help
n the study of seiected incidents considered of critical importance for
& theoretical reason. We are in the midst of such an application of VID-R
in the study of hand-to-face movements, These movements are considered
critical incidents for three reasons: (1) because the face is the site for
sensory inputs. for breathing, eating, and making sounds. what the hand
does to the face can reveal very personal psychological information rele-
vant to the person’s attempts to aid. interfere or otherwise deal with these
activities; (2) because the face js the site for affect displays. when the
hand touches the face it can show how the individusl plans (o cope with
any particular emotion: and ¢ 3) because the face represents the seif for
manv people. the hand touching the face can be intcrpreted in terms
of what the individual is doing to the self, for example, attacking, support-
ing, and soothing. (A full description of the theoretical rationale of these
seif-adaptors sppears in Ekman and Frissen. 1967b).
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In comsidering hand-to-face acts, there are four variables to code: leca-
tion, what part of the face is touched; action, what the hand does to
the location; hand part, what part of the hand is involved in the action;
and duration, how long it takes for the hand to get to the face, how
long it is involved in the action, and how long it takes for the hand
to leave the face and go elsewhere. Just considering the first three vari-
ables, a matrix could be generated consisting of at least 20 locations,
9 actions, and 7 hand parts. But do all of these occur in our records?
Do they occur with sufficient frequentiy that we will be able to check
any of our hypotheses about meaning? Hzre is where VID-R heips us.

The hand-to-face acts are scattered somewhere within the 120, 12-min-
ute films of psychiatric patients that we have. Just to look at each act
once, in order to develop a code, to detcrmine how many cells in the
action-location-part matrix should be considered, would take many days
and, if we needed to look again or to have coders apply a scoring systen,
it would take just as long for them to find ecach cccurrence, and to get
each reel in and out of the projector. If we wanted to avoid such time
investments, we would have to cut the flms, splicing together onto a
single reel(s) all hand-to-face acts; but this would be expensive in mate-
rials; with VID-R, we proceed as follows.

1. A videotape copy is made of each of the 120 films. The videotape
is viewed on a monitor at 5-times real time, since hand-to-face acts are
sufficiently salient to be noticcable even at fast time. Whenever the opera-
tor sees a hand-to-face act he nctivates a subroutine that siows the recorder
down and backs it up; he then follows the procedures we described earlier,
locating the precise beginning and end of the act and transferring the
act onto a second videotape, with identifying information. Thus a working
videotape would be compiled of all hand-to-face acts.

2. With such a working tape, or tapes, we could simply sit down and
ook at ail occurrences in a relatively brief time. Or, we could have the

. operator apply an a priori code to all occurrences, stering the code digitaily
on the tape with each occurrence. VID-R could then produce a frequency
distribution for the coding matrix 3nd calculate operator reliability in
using the code: after inspecting this information we could instruct VID-R
to find and retrievc all hand-to-face acts with a given set of codes, so
that we counld visually check whether'we are classifying as the same, acts

which actually look alike.

Again it should be clear that VID-R is not analyzing daza. It is collecting
and organizing events that, when ccded, are io a data fcrm which can
be analyzed. When the hand-io-face cperations are compicte we would
have a listing of ¢ach typs of hand-to-face act. the frequency for each
patient, its durations, and its exact locaticas. To determine the meaning
of hand-io-face acts, we would then apply to the VID-R cutput the five
methods of analysis described above.

Todexing Film Archives

In cur cross-cultural studies of nonverbal behavior we have been te-
cently working with Dr. Carleton Gajdusek of the Nationai institute of
Health, in the analysis of motion pictur - fcotagze he and E. R. Sorenson
have visited New Cuinea gver the past ien vears. Their films are a rich

. source of information about cwo very primitive groups of people, the
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Fore and the Kukukuku; most investigators would have difficulty recording
this invaluable information which in a few years will, through culture
contact, be gone. While these films contain a great deal of nonverbal
behavior, they also show everything else possible about thess cultures,
since Gajdusek and Sorenson viewed as their purpose, at least in part,
to record events that would bz of interest to various scientitic disciplines.
They have effectively prepared their footage to preserve information about
when and how it was taken (Sorenson, 1967}, But when one is talking
about an archive of over 60,000 feet. there is 2 need not only for indexing
but for the indexes to be search tags for rapid retrieval and visual display.

Let us say we are hotanists, and we wart uot only to know how much
footage they have on speciftc potiical p?'erxomenu but also tc take a
look at such footage and sce whether it wondd be of sufficient cc"tmwce
for us to reguest a cepy of those Hln s_.cq..cncc.s {ov further anaiysis in
my laboratory. If ibeir film were invdexed (and ifusck and Sorenson
have begun indexing . we might know where w leok i the 50000 feet

§lm; but finding each sequence wnuld be encrmously time consuming.
VID-R could be of considerable help.

Let us suppose that a general index were devised which labeled botanical
events, manufacturing, musical episodes, ohild rearing, child play, and
aduls conversation. The 60.000 feet of Glm would be copied onto video-
cape, and the index stored on the videotupes. Now, as botaists, or any
other investigators with specific interests, we may requost through the
index ro view the events of potontial intoress and VID-R uses the fast
search to find and then dispiay them w us.

)

Programmed Instruction

Often in programmed instructicnal materials there is a need (o present
information visually, as with drawings. phetographs. filins, or cven printed
material. VID-R offers the possibility of being able to store both singe
frame material and seguential moving visual events, indexcd digitally on
the tape, and thus retricvai by computer control at whatever point they
might be necessary for presentation to the swudent. With videotape as
the format, changing the entries con be accomplished with minimal costs.
The main disadvantage of VID-R in this application is that search time
could take up to 6 minutes; but this could be considerably reduced if
material were stored in other than a random fashion, 3o that the need
to search from ome end of the tape to the other for the next step in
a programmed learning sequence would be infrequent.
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