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Permanent visyal records are essential for re-
search on a number of problems in the behavioral
sciences, and often data can only he obtained by an
observer’s . inspecl_gon of those records. All too
often, however, investigators have been seduced by
the allure of capturing their phenomena on film or
tape and have neglected the question of how to
convert the record into data until they have been
confronted with an overwhelming mass of motion
picture film or video tapes. Such records are, one
soon discovers, nearly as complex as the original
phenomena recorded. If the investigator could not
decide what units of measurement to employ or
what to measure when he saw the phenomenon
“live,” he may well find it just as baffling or com-
plex when viewed on film, Morcover, he may have
failed to consider that it takes at least as much
time to view 3 permanent record once as the
phenomenon originally required, or to realize that
records are not data but must be converted into
some digital form in order to be analyzed.

It is no surprise, then, that rather large collec-
tions of motion picture films or video tapes of
human interactions, stored in laboratories around
the country, not only have never been analyzed,
but may not even once have been viewed in theijr
entirety by the investigator. While permanent
records have the virtue of slow motion and repeated
viewing, imagine the time it would take to look
at the record of a complete psychoanalysis of 300
hours (even at real time) ; in addition, include the
minimum time required to make occasional notes,
sparingly use slow motion, and get the film in and
out of the projector!

Commonly, when confropted by such a supply of
records, the investigator looks. for hardware that
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might help him wade through what may be an
embarrassingly large mass of material. Unfortu-
nately motion picture projectors, film editors, and
video tape recorders fail to provide most of the
necessary functional capabilities.

Visual Information Display and Retrieval sys-
tem (VID-R) was designed to rescue the investi-
gator inundated with permanent visual records. It
also has applicability tn archiving and visual dis-
plays in programmed instruction, Before describ-
ing VID-R, we will mention some of the circum-
stances in which permanent visual records are
necessary and why their analysis frequently depends
upon the observers’ inspection of the record.

Permanent visual records are necessary when (g)
repeated direct observation or the use of multiple
observers is not possible, cither because the phe-
homenon is nonrecurrent ( e.g., in'a primitive society
—Sorenson, 1967), or the phenomenon, though
recurrent, is inaccessible to ohservers (e.g., in psy-
choanalytic sessions); (&) accurate or reliable ob-
servation requires slowed motion (e.g., of micro
facial displays—Ekman & Friesen, 1969; Haggard
& Isaacs, 1966) or fast motion (eg., traffic pat-
terns or very slow, small movements); (¢) the
phenomenon is difficult to describe in words, but
can casily be defined with a visual example that
alluws observers to spot its occurrence in a record;
(d) the research js exploratory, and the units of
Mmeasurement or number of events to be measured
cannot be specified without inspection of the record,
Automated analysis of permanent . visual records
with an optical scanner js seldom feasible for
records taken by behavioral scientists; either the
scanmer cannot discriminate the event to be mea-
sured from the visually complex environment, or
the event, while casily recognizable hy a human

observer, is sufficiently complex in its pattern of
variations o be prohibitively expensive ta program
for recognition by a scanner.

Consequently, if the investigator must lnok at
his record in order to analyze it, he will need the
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following options: to view it at real, slowed, or fast
time; automatically to retrieve events he has seen
for comparison with new events: to assemble similar
events or difficult-to-code eveuts without destroy-
ing the original record; to sture his measurements
or observations in a manncr that allows automatic
retrieval of the visual phenamena they refer to;
and, perhaps, (o build a visual dictionary to whick
he has fast automated access for display of defini-
tions. VID-R performs all of these functions by
interfacing two video tape recarders, a video disc
rééorder, a film-to-videe chain, and monitors with
the logic of a computer to allow the reacing and
writing of digital information on the video tape.

Functions

While video tape is the medium used for analysis,
the original recording medium may be motion
picture ilm. In such cases a special film-lo-video
transfer or chain is utilized that has the capacity
lo enlarge any part of the film frame (6:1 2o0m)
and to copy the film at real, slowed, or stop frame
motion.

The operafor utilizes a teletype kevboard to
instruct VID-R to perform any of the functions;
these include all of the standard video tape recorder
functions, additional nonstandard capabilities, and
a number of complex operations that combine a
sequence of functions.

Viewing specd. The operator can choose to see
the videa tape on the monitor at real time, in slow
motion (with 135 alternate slow speeds), or in fast
motion (up to 10 times real time). Not all pus-
poses can be served, however, by this procedure
because some los3 of definition occurs, In bath
slow and fast motion, noise appears in the picture
in the form of white lines and “wipes,” and in slow
motion there is alsa a loss of detail since half of the
horizontal lines in the picture are lost. VID-R
includes an alternate procedure jor slow motion
when such loss ‘of detail or noise is not tolerable.
Material to be viewed in slow mation may be auto-
matically transferred in up to 30-second units from
the video tape to the video disc recorder. There
is no loss of resolution and little noise in slow
motion when displayed from the disc recorder.

Search and retricval.  Fast search and auto-
mated retrieval is an essential function, not avail-
able in previnusly existing equipment, for even the
most casual inspection of permanent records. Fre-
quently, a record contains surplus iniarmation, at

least for the purposes of a particular study or in-

spection.  When the observer has viewed the entire
record, be needs to reinspect selected portions.
Often, the observer will note the occurrence of an

event that he wants to compare with another
-earlier event on the same record: again, rapid
access is needed to hoth events. VID-R searches

and retrieves an cvent when requested cither by its
time address (location), or by a previously stored
observation or measurement. Search and retrieval
thus depends upon the capacity of the computer
to write znd reard digital information on the video
tape. Before describing search and retrieval pro-
cedures we will describe how time addresses and
descriptive information is written on the tape.

There are 324,000 video fields on a 90-minute
video tape, each being 1/60 of a second in dura-
tion. VID-R labels each field by writing a dis-
criminable binary address on the horizontal lines
outside the normal viewing area. By writing 12
bits on each line, a total of 20 lines are needed to
address each field. This allows space for identify-
ing the tape, writing the address twice, and enter-
ing check sums to detect error in reading. If any
frames are removed from the original record and
placed on a new tape, one address is replaced by jis
address on the new tape, while the redundant
address is returned to identify the original source
and location.

Descriptive information is written in the same
manner except that all horizontal lines of a field are
utitized. A data matrix of 6 X 120 cells is gener-
ated where each cell can be coded from zero to
nine; the storage capacily of one data matrix is
thus equivalent to nine 1BAI cards. Although the
matrix takes only 1/60 of a second to write, it
requires four seconds to tape, for technical reasons.

A data matrix is written on 30 consecutive fields to

reduce error in reading, and blank space is left
before and after the matrix to allow the mairix to
be erased and updated. Since such a Dlock erases
four seconds of video picture, a new tape must
be produced in which the original record is copied
with inserted data blocks so as not to lose any of
the visual information on the original record.
VID-R accomplishes automatically the productinn
of this new second-order tape containing the

‘uriginal picture record with the inserted data

blocks. A single data matrix contains considerable
space for storing measurements or ohservations
and it is likely that most visual events can be
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described before the storage space is exhausted.

If more descriptive space is required, additional
data blocks can be written prior to copying the
vizual unit.

search and retrieval requires that the operator
specify information about the event he wants to sce,
that is, either a time address or descriptive informa-
tion, Time addresses are obtained during earlier
stages of analysis. - The operator can, at any time
when viewing a tape, request the address of the
material he is seeing; this will provide him with
at least a rough location since his reaction time will
introduce some delay. If a more exact time address
or measure of duration is needed, subroutines are
available that back up the tape and move it for-
ward in slow motion. In asking for retrieval the
operator can request each event separately by
typing its time address, or request a series of
cvents by entering their time addresses into case
storage. Once instructed, VID-R utilizes the fast
forward and reverse capacity of the video tape
recorder to search at up to 15 times real time; it
locates the exact frame requested, and displays the
event on a monitor at the viewing speed requested.

If the operator has previously entered descriptive
information into data matrices, he does not need to
know the time addresses of the events he wants re-
trieved but can instruct VID-R in terms of single
or multiple descriptive items. Thus, he can ask
tor “all hand movements,” or for “all hand move-
ments of the right hand to the ear when the leg is
also moving” (if such descriptions have been made
previously), cte. Again, VID-R utilizes fast search
to find any event(s) that have the specified descrip-
tions, and then displays them sequentially at the
viewing speed requested. '

Temporal reorganization (cditing). Selecting cer-
tain events from a record and collecting them
onto a new record for further inspection and
analysis has not previously been possible with
motion picture {ilm or video tape machinery with-
out either destroying the original record or doing
extraordinarily tedious editing of expensive dupli-
cate copies. Yet, the investigator must frequently
reorzanize a record many times, each reorganiza-
tion dictated by the needs of a particular study:
thus, the original record must he preserved. Various
purposes may necessitate temporal reorganizations.
Reorganization of a record may be performed to
develop a coding scheme for a particular event; for
example, all posture shifts from a series of original
records may be collected onto a new tape so that

the investigator can readily scan the variety that
occurred and develop his code for classifying them.
Reorganization of records can be crucial in ex-
ploring what occurs under specified conditions;
for example, the investigator may want to look at
>the patient’s behavior whenever the therapist breaks
eye contact and turns his face away.

VID-R automatically performs reorganizations
of a single or a serics of records, producing new
“dubbed” copies af visual events from the original
tapes or earlier “dubs.” The operator instructs
VID-R to perform such reorganizations, on the basis
of time addresses or descriptive information con-
tained in the data matrices, providing that in-
formation for each item to be reorganized. Once
instructed, VID-R uses its fast search and retrieval
capacity and an editing subroutine to copy the
events into the new ordering. In producing this
new tape VID-R can also copy any descriptive
information pertaining to the events being dubbed,
or leave the space necessary for the later addition
of descriptive information. .

Visual dictionary. Often the coding of body
movements or facial expressions’ involves the de-
velopment of classes of behavior or units that,
while easy to see, are difiicult to describe adequately
in. words or to remember solely through a verbal
description. A visual dictionary can contain ex-
amples of each classification item so that an ob-
server can refresh his memory or make a paired
visual comparison between the dictionary definition
and the event to be classified. The construction
of such dictionaries with previously existing equip-
ment was not feasible because of the cumbersome
task of updating definitions, and the lack of any
means for quickly retrieving any definition.

VID-R builds a visual dictionary by utilizing the
procedures described for temporal reorganization.
A descriptive data block containing a descriptive
matrix is inserted before each visual definition, or
before a number of definitions. These data ma-
trices countain descriptions that characterize differ-
ent aspects of the definition, and that are used by
the operator to determine whether such a definition
is contained in the dictionary and, if so, to retrieve
it. For example, if the operator is attempting to
code leg movements {rom an original record, when
he sees a particular leg movement he would first
describe it on a serics of standard log descriptors,
entering these into the computer through the tele-
type, for example, “unilateral, foot only, repeti-
tive, lateral swing.” The dictionary tape would
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then be searched automatically and any items that
had that same set of descriptors would be re-
trieved and displayed on a monitor for the abserver,
If the dictionary did not contajn any such defini-
tivns, VID-R would produce a copy of all such wn-
defined items for the investizator to censider for
entry into the dictionary. Updating or making new
entries into the dictionary arve alwo accomplished
through fast search and retrieval procedures.

Components _

" VID-R was designed to incorporate as much off-
the-shelf hardware as possible, and to contain
maximum flexibility in logic. Both of these ob-
jectives led to chioosing a small computer to provide
the logic for the svstem iather than constructing
specialized logic hardware.

Off-the-shelf hardware includes: two Sony PV
120U video tape recorders (the essential requirement
being that all functions of the reccrders be elec-
tronically controlled); one MVR video disc re-
corder; three high-resolution 1television monitors;
one teletype, ASR 33, kevhoard printer with
papertape punch and reader; one Digital Loquip-
ment Corporation PDP-8 computer that provides
the logic. = Specially built equipment includes: a
video and audio interface to perform data transfers
between the computer and recorders; vides tape
recorder controllers capable of performing the in-
structions from the computer; one film-to-television
chain that allows the transfer of [6-millimeter op-
tical sound movies to video at various speeds and
with enlargement capabilitv. There is also a fairly
extensive programming packare. More technical
detail on the choice of components; interface, con-
trollers, and programming is given in Haegardand
s £i66ix Ekman, et al, 1969,

7 4
Applications

There are three main applications of VID-R,
outlined only bricfly here since they are described
fully elsewhere (Fkman, Friesen, & Taussig, 1969)
—analysis of behavior, archives, and programmed
instruction. VID-R can facilitate the analysis of
behavior from permanent records reeardless of how
fine the units of analysis may be, or how casual
the use of the permanent record. If the investi-
gator must look at his record more than once. he
will want to return (o epecific portions; the capacity
to store his obzervations en-line and later to search,
retrieve, and cither view them or produce a re-
organized selected copy will be of great use.

Film will probably remain the first choice for
permancnt. archives, because little is known about
the long-term life of video tape, and because film
provides both bLetter resolution, if taken under
optimal lighting conditions, and superior color to
television. FHowever, indexed video tape copies of
film archives could provide a feasible means for
diiferent potential users of an archive to preview
and determine which portions of the archive might
be relevant to their interest,

In programmed instruction, VID-R offers the
possibility to store both single-frame visual material
and sequential, moving visual events, which, when
indexcd, are retrievable at whatever point they
might be necessary for presentation to the student.
The maximum search time of 2 90-minute tape
might reach six minutes, but this could he reduced
if the murerial were stored in other than a random
fashion, )

These three examples of the potential utility of
the VID-R system suggest only a few of the pos-
sible usares. Specialized hardware has been used
only (0 gain control over the video recorders, while
the specific capabilities are determined by the
computer programs. Furthermore, the basic func-
tion controls of the computer program have been
written in the most general terms so that varia-
tions in the order or manner in which several func-
tions are performed require no changes in pro-
gramming but merely the substitution of sub-
routines. Any task requiring the capacity to locate,
retrieve, and reorganize preselected portions of
visual material, or which could utilize the capacity
to write descriptions, codes, or instructions with the
visual material on the vides tape, could be sim-

plified or cven made possible for the first time

through the use of VID-R.
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