Behavior Research Methods, Instruments, & Computers
1988, 20 (1), 37-40

COMPUTER TECHNOLOGY

VIDEOLOGGER: A computerized multichannel
event recorder for analyzing videotapes

ROBERT M. KRAUSS, PALMER MORREL-SAMUELS, and JONATHAN HOCHBERG
Columbia University, New York, New York

A microcomputer-assisted system that permits multiple events to be coded from videotape to
a common time base is described. The system allows an operator, by pressing a button, to record
the onset and offset times of any number of events. It requires a video recorder, an Apple II micro-
computer, a John Bell 6522 timing card, and a pair of switches. The software package consists
of five programs: one to make timing signals on the videotape, one to record the onset time and
duration of the operator’s buttonpresses, one to read and print the coding data from disk, one
to operate the timer, and one to process the compiled code used in the software package. All neces-
sary wiring diagrams are shown. Software is available gratis from the authors on request.

Behavioral researchers often need to record the occur-
rence of a discrete event over time. For example, an in-
vestigator may want to record the frequency and onset
time of barpresses or to extract quantitative data from the
multiplicity of complex events that make up an ostensi-
bly simple two-person interaction. As a general rule, pro-
vided the number of coding categories is small and the
subtlety of the events limited, a conventional event re-
corder will do. As Verhave (1966) predicted, many re-
searchers are now capitalizing on the ready compatibil-
ity of event recorders with microcomputers to collect this
kind of data.

Indeed, reliance on event recorders has become so per-
vasive that statistical programs have been developed spe-
cifically for the observational data the recorders produce
(e.g., Quera & Estany, 1984), and writers are address-
ing the methodological issues that uniquely pertain to this
work (e.g., Duncan, Kanki, Mokros, & Fiske, 1984).
Moreover, the diversity of this new generation of event
recorders is noteworthy: systems have been designed that
are portable (¢.g., Bakeman & Brown, 1980), nonelec-
tric (e.g., Bakeman & Helmreich, 1975), capable of
processing impressively large amounts of information
(e.g., Marshall-Goodell & Gormezano, 1985), inexpen-
sive (e.g., Allen & Crawford, 1985), and especially suit-
able for instructional purposes in college lab courses (e.g.,
Balsam, Fifer, Sacks, & Silver, 1984).

We are grateful to Julian Hochberg and Lois E. Putnam for their help-
ful suggestions on software design, and to Rafael Gomez for construct-
ing the switch circuits. The machine language COUNTER subroutine
was adapted from one described by Rhodes (1982). The VIDEO-
LOGGER program was compiled with The Applesoft Compiler (TASC)
by Microsoft.
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But event recorders, even when interfaced with micro-
computers, are subject to a number of important limita-
tions. Many of the currently available systems were de-
veloped for analyzing instrumental conditioning (e.g.,
Bozarth, 1983; Norman & Jongerius, 1985) and conse-
quently were designed to record response frequency rather
than amplitude. Operationally, this has meant that most
computer-assisted recorders code events as though they
were spike-like phenomena of negligible duration. In
many cases (e.g., Arnold & Hastings, 1984), it is entirely
suitable that only one output pulse is generated by each
switch closure; however, as Fowler (1985) pointed out,
this makes it difficult or impossible to extract data on
graded responses such as force and duration. The problem
is not always intractable, however, because in cases where
recording graded responses is necessary transducers often
can be used to represent the desired dimension. For ex-
ample, Fowler (1985) used a force transducer and an A/D
converter to measure the peak force and duration of oper-
ant responses on an Apple II.

A second, more serious problem stems from the fact
that event recorders, computerized or not, must be able
to accommodate occasional floods of incoming informa-
tion. This is, in fact, the central problem for any multi-
channel event recorder, that is, one designed to monitor
the state of more than one independent sensor or switch.
Typically there have been three responses to this problem:
(1) using a memory buffer; (2) limiting the number, bur-
den or temporal resolution of the channels; and (3) print-
ing a time code directly on the observational record. The
first option typically interposes a FIFO (first in, first out)
buffer between the sensors and the event recorder so that
bursts of incoming information can be accommodated
without exceeding the recorder’s capacity (Annan &
Savvides, 1977; Kaplan, 1978). The second approach is
to use only one channel and/or to keep the number of cod-
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ing categories low. In many cases this is quite practical;
for example, Bakeman and Brownlee (1980) were able
to analyze videotapes of children playing by using only
five mutually exclusive coding categories. A variant of
this approach is to keep the number of channels relatively
high but to lower the temporal resolution of the system
by having the event recorder monitor the state of each
sensor less frequently. Campbell and Forest (1984)
adopted this approach in their study of insect locomotion
by using eight channels with the state of each infrared sen-
sor being assessed only two times per second. The third
option for dealing with this problem is to make an obser-
vational record of the behavior (e.g., a videotape or audio-
tape) and to stamp a time code directly on it. For exam-
ple, one can place a timer next to the subject and in the
camera’s view (e.g., Gould & Salaun, 1986), or print the
time every few seconds on an EEG or polygraph record
(Ives, 1984), or mark each field of the videotape with the
SMPTE time code, that is, a 32-bit binary-coded digit that
is generated and read electronically and conforms to na-
tionally established standards (e.g., Adamson & Bakeman,
1985; Bakeman & Adamson, 1984).

However, this third option, as proponents will readily
admit, defers rather than solves the problem: the investi-
gator must still extract the data from the EEG or mag-
netic tape, and this can be an extremely arduous process.
If the researcher wants to retain the benefit of a time-
stamped observational record and still use an event re-
corder, then both the observational record and the event
recorder have to be coordinated to the same time base.
For example, when each field of a videotape is assigned
a unique number, the event recorder must have some way
of reading that address so that the extracted data produced
by the event recorder can retain the temporal informa-
tion that pertains to each coded behavior. The ne=d for
this common time base becomes even more pressing if
the number of behaviors to be coded exceeds the ability
of the sensor (or experimenter) to acknowledge them dur-
ing a single pass through the observational record.

It may appear that one could simply code the first be-
havior on the event recorder, rewind its chart paper,
restart the video recorder and the event recorder at the
same instant, and code the second behavior on a differ-
ent channel. Unfortunately, this approach is not feasible,
because the two independent mechanical drive systems—
video recorder and chart recorder—would not remain in
synchrony for very long, even if they are started simul-
taneously. Consequently, the records of the onset and off-
set of the two behaviors would fall out of synchrony in
a relatively short time, and, as a result, the two records
would be coded to different time bases. This will be true
of any two mechanical systems that run independently.

In our efforts to solve this problem, we have developed
a microcomputer-assisted system for coding visible events
from videotape. Rather than give each video field its own
electronic address, as SMPTE does, our system uses the
second audio track to record a starting signal and a stop-

ping signal, which mark the beginning and end of the
video segment that is being coded. These signals can be
placed at any point in the videotape so that one video field
is designated as the temporal reference for all subsequent
fields in the segment. Because the microcomputer in our
system can read these signals and use them to reset an
internal clock, it can store in its memory the onset time
and duration of any keypresses made while the segment
is being played. Unlike most SMPTE systems, ours can
be installed in a microcomputer for about $200, it places
virtually no limit on the number of events that can be
coded, and, with widely available software, it can send
its stored data directly to a mainframe computer for
analysis.”

The software consists of five programs—SIGNAL
MAKER, VIDEOLOGGER, READER, COUNTER, and
RUNTIME>—which together make an integrated system.
These programs, respectively, set stopping and starting
signals on the audio track of a videotape, record the on-
set and offset time of buttonpresses, read and print the
collected response data from disk, and control the com-
puter’s internal clock. The last program, RUNTIME, pre-
pares the microcomputer so that VIDEOLOGGER can
be run properly.

System Requirements

The software was designed to run on an Apple II se-
ries microcomputer with one disk drive. It utilizes a 6522
Parallel Interface card® in slot 3, serving as a counting
timer (Rhodes, 1982). The 6522 card is directly interfaced
with the videocassette recorder (VCR) through one of the
recorder’s audio-output jacks (which we will arbitrarily
refer to as channel 1). If vocal content is of no interest,
a recorder with a single audio channel having audio-dub
capability (i.e., the ability to record a sound track without
simultaneously erasing a previously recorded video sig-
nal) works satisfactorily. If the vocal content is to be
preserved, a recorder with two audio tracks is necessary.
If a recorder with automatic gain controt (AGC) is used,
it is desirable that the AGC be manually overridden. Two
monitors are needed, one for viewing the videotaped
material that is to be coded and the other for receiving
instructions from the programs. Two shielded audio cables
are required. One connects pin 3 and pin 11 (ground) on
jumper #3 of the 6522 card to the audio output jack of
channel 1. The other runs from annunciator 0 at pins 15
and 8 (ground) of the microcomputer’s I/O port to the
VCR’s audio input for channel 1. Finally, two normally
closed spring-loaded momentary-contact switches are
needed to signal the observed presence of coded events.
Their type is not particularly important, as long as they
are comfortable to use and provide positive indication of
when they are disengaged. Button 1 should introduce
56 kQ of resistance into the circuit between pins 6 and
I of the 1/O port; button 2 should introduce 91 kQ. These
switches are read by the computer at the memory loca-
tion reserved for paddle 0. The wiring configuration is
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Figure 1. Wiring diagram for buttons and cables.

shown in Figure 1. The two switches permit two events
to be coded simultaneously. If only one event is being
coded, either switch may be used for input.

Procedure

The initial step in using the system is to mark on the
audio track the beginning and end of the segment that is
to be coded. The segment may be of whatever length the
investigator desires, as long as the number of events to
be recorded (onsets plus offsets) does not exceed 255 per
button. If it seems likely that the number of events will
exceed this value, the segment can be divided into two
or more subsegments that can be combined when the data
are analyzed. Before the start and stop signals can be
recorded, all of the components and cables pictured in
Figure 1 must be installed so that the microcomputer and
VCR are fully interfaced.* Then the SIGNAL MAKER
program is loaded. When running, this program prompts
the operator to start the video recorder in the audio-dub
mode. The press of any key on the Apple keyboard
produces a start signal and a second keypress produces
a stop signal, both of which are recorded on the selected
audio track. The program allows the operator the option
of having the stopping signal generated after a specified
period of time.

After the tape has been rewound and the machine lan-
guage programs COUNTER and RUNTIME have been
B-loaded, coding may begin. This is done by running the
program VIDEOLOGGER. The coder(s) should be seated
in front of a video monitor connected to the video recorder
with the switch(es) located in a comfortable position.
When the VIDEOLOGGER program is running, it
prompts the operator to start the video recorder. When
the starting signal on the videotape is encountered, the
program generates a cue that can be heard from the micro-
computer’s internal speaker and seen on its monitor, but
not on the video monitor. The start signal resets and acti-
vates the timing circuits of the 6522 card, and, from that
point on, the times of all buttonpresses and releases are
recorded in the Apple’s memory. Two events may be

coded on each pass through the videotape by one or two
operators.” This is accomplished by designating which
event is to be coded by which switch and then pressing
(and holding closed) that switch whenever the event oc-
curs. When the stop signal is received from the video
recorder, the system no longer records switch openings,
and the data that has been recorded may be saved to disk
for later analysis. The videotape can then be rewound,
and two additional behaviors can be coded.® Because the
timing signals reset the internal clock each time they are
encountered, there is no limit as to the number of times
a segment of tape can be recoded.

The final step is to recover the coded data from the disk.
This is accomplished by means of the READER program,
which permits a hard copy of the data to be produced by
a printer connected to slot 1 of the Apple.” Data is fur-
nished in the following format: The operation of the two
switches is tabulated separately, and each switch open-
ing is numbered sequentially. For every switch opening,
the onset and offset time (relative to the starting signal)
is provided both in milliseconds and in standard video
frame numbers. This makes it relatively simple to com-
pute distributional statistics and indices of cooccurrence
direetly from these data files. Of course, it is also possi-
ble to have the coding data uploaded to a mainframe com-
puter for further analysis. (See Faraone & Dorfman, 1987,
for an informed discussion of methods for analyzing data
of this sort.)

Applications

VIDEOLOGGER was designed for coding patterns of
cooccurrences of human nonverbal behaviors, but it can
also be employed in a variety of other applications in
which videotaped information must be quantified. It also
should be noted that coders (or operators) need not be
trained observers; the system can equally well be used
to record the responses of naive subjects. For example,
Newtson, Engquist, and Bois (1977) have studied how
naive observers segment (i.e., break up into units) the
complex motor acts of others, and Buck, Baron, and Bar-
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rette (1982) have had subjects indicate when videotaped
facial expressions changed. VIDEOLOGGER permits
2 subjects to be run simultaneously on such tasks.

Investigators may obtain a copy of the five programs
(including RUNTIME) by sending us an uninitialized 5 '%-
in. soft-sector single-sided double-density diskette, along
with a stamped, self-addressed envelope suitable for re-
turning the diskette.® We also are happy to provide upon
request copies of the unoptimized BASIC source code (so
that these programs can be converted to run on other
microcomputers) and copies of the optimized source code.
Readers who are interested in converting the VIDEO-
LOGGER programs to IBM-compatible machines are re-
ferred to Lien (1986) or a similar cross-index reference
that could be used, in conjunction with our programs, to
write new code.
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NOTES

1. This is considerably less expensive than a comparable system using
SEMPTE time code would be. For example, the Four-A Model TGR
3300, a typical time code generator and reader (Four-A Corp., 320
Nevada St., Newton, MA 02160) costs $6,500.

2. RUNTIME is copyright by Microsoft and used by permission.

3. John Bell Engineering, Inc., Box 338, Redwood City, CA 94064.
For this application it is necessary that pins 7 and 8 on jumper #2 be
connected.

4. If the selected audio track contains a previously recorded signal,
it must be erased before the track can be used for timing. On most
machines, recording the timing signal automatically erases whatever else
the track contains, but on some that permit overdubbing it may be neces-
sary to run the tape through the machine in the audio-dub mode with
a dummy plug in the input jack of the selected channel.

5. Of course, the same event may also be coded by two operators,
as may be done in determining coder reliability. The two coders may
work either simultaneously or at different times.

6. The reader may wonder why, if it is true that two independently
running mechanical systems will not remain in sync over time, it is
reasonable to expect the video recorder to remain in synchrony with
itself on successive passes. The reason is that the recorder’s drive mecha-
nism is controlled by the sync signal recorded on the videotape. This
ensures that within quite broad limits there will be no variation from
pass to pass due to friction in the drive system, stretching of the tape,
and so forth.

7. It is not necessary that the other hardware be connected while this
is being done.

8. Requests should be sent to the senior author. The diskette should
be packed carefully to protect it from being damaged in the mail.
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