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Stressed out from your job? Life’s got you
in a tizzy? Is your stomach in knots trying
to find parts for that last Electronics Now
project? With this simple device and an
IBM or compatible PC, you can use
biofeedback techniques to smooth over
some of life’s rougher edges and calm
your jangled nerves. -

BUILD A_
Biofeedback

MONITOR

S tress reduction through biolog-
ical feedback is a time-tested
and relatively simple process. It

consists of measuring a person’s level
of stress while thinking of various
things. The current stress level is fed
back to the person in real time, usually
by some form of audio tone, lights, or
other display. You can then discover
the mental exercises that aid in reduc-
ing stress, and eventually use those
exercises in everyday situations with-
out biofeedback assistance. In a
sense, biofeedback devices can be
thought of as a set of mental training
wheels. Once you get the hang of
controlling your stress levels, you no
longer need to rely on artificial sup-
port.

Note: If you have either a serious or
medically-related stress problem, you
should only attempt biofeedback or
other types of treatment under the
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direction and guidance of a doctor
or other medical professional. But
for those of us who just want to reduce
everyday tension, or simply relax, a
self-administered biofeedback pro-
gram is both safe and beneficial.

To make our monitor work, we ob-
viously need a way to measure a per-
son’s stress level. Galvanic skin
response (GSR), which is the measure-
ment of the electrical resistance of
the skin, changes with various levels of
stress. Therefore, a GSR sensor whose
output can be examined and fed back
in real time would make an effective
basis for a biofeedback system.

Over the years, there have been
many such devices with a sensor
based on a resistance-to-frequency
conversion technique. The stress-level
monitor was in the form of discrete
circuitry, a microprocessor, or a com-
puter of some type. In today’s high-
speed, Windows-based PC world, the
computer-based resistance-to-fre-
quency approach has a few draw-

backs. First, that system depends on
the microprocessor clock speed, and
must be adjusted from computer to
computer. Second, the sensor’s fre-
quency varies directly with the gal-
vanic skin resistance. That causes an
annoying disparity between the feed-
back rate at calm levels [very slow)
and tense levels (very fast). Lastly the
sampling is interrupted periodically
by the PC as it does “overhead” stuff
[like keeping the clock updated). That
is even more pronounced if you use it
in an MS-DOS environment under
Windows. The result is random varia-
tions in the sensor output that can
cause shifts in the displayed stress
level.

The Stress-A-Bafer biofeedback
monitor discussed here is a low-cost,
PC-based home biofeedback system
that eliminates the drawbacks of resis-
tance-to-frequency GSR sensors. It
uses an analog-to-digital (A/D) con-
verter that measures GSR by referenc-
ing it to a fixed, known resistance.
Common parts are used throughout,
and no special construction tech-
niques are required. The Stress-A-













conductors of the probe cable about
6 inches and tie a knot at the junction
to ensure that the cable does not un-
zip any further. Strip 1 inch of insulation
from the free end of one of the probe
conductors. Curl the stranded wires
into a circle and push them into the
adhesive of the hook piece. Cut two
pieces of common household alumi-
num foil to 5/8 by 1 inches. Place the
two pieces together and fold over all
four edges l/s inch so the final dimen-
sions are 2 3/8x ¾  inches. Place the
aluminum foil strip onto the exposed
adhesive of the hook piece, covering
the stranded wires. Build the second
probe the same way.

Operation. Using the Stress-A-Bater is
straight forward. Have your computer
fired up and sitting at a DOS prompt.
Connect the unit to whichever paral-
lel port you will be using, and turn the
unit on. Wrap one probe around the
tip of the index  finger of your left hand
[if you are right handed), and secure it
by overlapping the loop end of the
probe. The wire should be under your
fingerprint and stick out away from
your hand. Apply the other probe to
your middle finger in the same way.

Rest the hand with the probes on a
solid surface so thatthere is no muscle
tension in your hand or forearm.
Keeping your hand still, start the pro-
gram in Listing 1 with QBasic  on your
PC. After a few seconds, the initializa-
tion process will end, and the Stress-A-
Bater will be reading your stress level.
Watch the indicator and listen to the
beeps. Concentrate on trying to
lower the pitch of the beeps and
move the indicator to the right (more
calm]. At first, you may find that the
harder you concentrate on moving
the indicator right, the more it will
move to the left (more tense). That is
perfectly normal at first. You just
haven’t created an effective biofeed-
back loop between the indicator and
your thought processes.

To create that loop, start by becom-
ing aware  of your breathing pattern.
Try taking long, deep breaths. Do that
for a few minutes, and the indicator
should begin moving to the right as
you start to relax. That is the begin-
nings of a biofeedback loop. Con-
tinue doing that until you can no
longer move the indicator any further
to the right. Pressing the escape key or
moving the indicator all the way to the
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Fig. 7. Not only can the enhanced software graph your performance for each session
but it can also store the results of each session and display all of them.

right will end the session.
Once you become proficient at

Figure 6 shows the results of a

using controlled breathing to reduce
tension, try moving on to visualization.
In that process, you mentally picture

monioring session. The latest indica-

scenes or bring forward thoughts that
cause calming. As you discover one
or more pictures or thoughts, use the

tion appears on the left of the graph

Stress-A-Bater to help reinforce your
ability to call them up and have them
produce a calming effect on you.

as the previous results move to the

The Stress-A-Bater will be most
effective if you use it consistently over

right. To end the session, you press the

a long period of time. For instance,
you might like to set aside 10 to 15
minutes each day for biofeedback
sessions. If you choose to do that, you
will probably want to keep a record of
your various sessions, and have a bet-
ter view of trends during each session.
The enhanced software application
available from the source gven in the
Parts List has those capabilities. Figure
5 shows the main working screen.
Here you have the option to get addi-
tional help on using the program, be-
gin a biofeedback session, analyze
your stored data from previous ses-
sions, or exit the program. If you had
just completed a monitoring session,
an additional option to save the result
of the session would also appear.

escape key. You can then save the
results to a named file.

At any time you can analyze the
contents of your file. The display in Fig.

ble reaching a calm state during

7 shows a file containing the results of
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53 sessions. Up to 1000 sessions can

those sessions. The analysis function

be recorded in each individual’s file.
The cursor on the bottom horizontal
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indicator row is pointing to the results
of session 38, which are detailed in

can help pinpoint stress causing

the box at the top of the screen. Be-
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sides indicating the session number,
the box also shows the system date of

events on different days that would

that trial, the session factor, the

not otherwise be obvious.

number of samplesduring the session,
and the value that existed when the
session was ended. The session factor
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is based on a formula that takes into
account the ending value and the
number of samples. The lower the
ending value (more calm), the lower
the factor, However, a shorter session
with an end value of 5 will show a
lower factor than a longer session with
the same end value. This gives a rela-
tive measure of how long it took to
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come to a specific calm state. The
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best result is a session factor of -100. 1
The example in Fig. 7 shows that

there were periodic excursions into
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the plus zone, indicating that whoever
was using the Stress-A-Bater had trou-

5
5


