Boston Digital Arm System
Softwar e Guide
Myoelectric Hand & Wrist, Servo Elbow

The Boston Digital Arm System has avery versatile controller with many set-up and adjustment options. Thistutorial
is designed to demonstrate the types of graphical user interface screens found on this system and to help guide
prosthetic professional s through the set-up process. The screensyou see may differ slightly, depending on the control
strategy chosen.

The prosthetic system will come with the requested control strategy already loaded. This can be changed as necessary
once further evaluation has been completed if it is determined that a different control strategy would be more
appropriate for the patient. Please set the system up and get familiar with the software before your patient is scheduled
for fitting to assure that everything isworking properly.

For the following discussion, we will assume that a preliminary evaluation has been completed and the patient’s
myoel ectric sites have been identified.
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2) Once this has been completed for Channel 1,
repeat the process for Channel 2. This completes
the threshold adjustment. However, since the
patient’ srelaxed signal level may change over time
asthey complete physical therapy training, these
levels could change and the threshold setting may
require re-adjustment in the future.
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Boston Digital Arm System

3) The next step isto set the gain for each channel.
Below each channel’ s bar graph is a slider labeled
Electrode Gain. Asthe patient flexestheir muscle
associated with Channel 1, the red/green signals will
increase. With a strong muscle contraction, but not
over exerting, the patient should be able to achieve
an Adjusted Signal (green) signal level of at least
50%. If they cannot, then slide the Electrode Gain
lever to the right until the Adjusted Signal level
reaches 50%. Typically this Electrode Gain
adjustment should be in the range of 1-5.

4) Repeat this process for Channel 2.

5) Once thisis complete, check to see that a strong
contraction of the two muscles produces similar
Adjusted Signal levels. Click the Reset Peak Values
box at the bottom of the screen. Then havethe
patient produce a strong muscle contraction first on
Channel 1, then on Channel 2. The maximum
Adjusted Signal levelswill be marked by ablue
arrow head. These levels should be similar for a
well balanced system. This completesthe

myoel ectric threshold and gain adjustment process.
If further gain adjustments are necessary, they will
be made elsewhere in the system.

6) The next step isto focus on to the Maximum
Control section at theright of the screen. With the
individual gains and thresholds set for the two
channels, the patient now must produce signals
strong enough to get nearly full-scale deflection
(80% or better) of the Signal to Motor. Thisis
necessary to achieve the full speed range of the
prosthetic devices. If the patient’s muscle signals
areinsufficient to get 80% Signal to Motor in both
directions, then increase the gain by sliding the
Signal Gain adjustment lever up.

7) Asafinal check, click Reset Peak Values at the
bottom of the screen. Now have the patient produce
astrong contraction for Channel 1 and then for
Channel 2. Asthey relax, check the two maximum
Signal to Motor markers (blue & yellow) to see that
they are similar in level and that they exceed 80%.

8) This compl etes the adjustments for the Myo Setup
screen. Click the Elbow Setup tab at the top of the
screen to continue.
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Elbow Setup:

The primary purpose of the Elbow Setup screenisto
display the patient’s adjusted myoelectric signals
and make further adjustments for elbow control.

When the servo transducer pauses for a period of
time and the elbow “parks’, the Motor Statusblock
illuminatesin red and reads Seeping. Assoon as
the servo signal isincreased so that it exceeds the
level at which it parked, the Motor Statusblock
changesto green and it reads Moving.

Mode Shift:

The primary purpose of the Mode Shift screenisto
display the patient’s adjusted myoelectric signals
graphically and make adjustments for co-
contraction mode shifting. The goal if for the
patient to simultaneously activate the two muscles
rapidly with astrong contraction. To achieve this,
the patient’ s signals must cross the Low Threshold
(green) line and then within the time set on the Co-
Contraction Window, cross the High Threshold
(orange) line. When thisis achieved, thered bar in
the middle of the screen will turn green. For a
successful co-contraction, both bars (Channel 1 &
2) must turn green at the same time.

1) Have the patient flex each muscle sequentially to
seeif that there is sufficient signal strength and
good signal separation. Then focus on one muscle
at atime. Havethe patient repeatedly flex the
muscle for Channel 1 to seeif the (blue) signal is
strong enough to exceed the High Threshold level
(upper orangeline). If the signals are significantly
higher than the High Threshold level, increase this
level to avoid inadvertent co-contractions. If the
signals are below thisline (asin the case shown at
the right) reduce thislevel.
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2) These levels are adjusted by rotating the Low
Threshold (green) and High Threshold level
(orange) knobs. The corresponding line on the
graph will change accordingly (see screen to the
right).

3) Once the threshold levels are properly adjusted,
the patient should be able to repeatedly make
strong, rapid contractions and exceed the High
Threshold level (as shown on the screen to the
right).

© Liberating Technologies, Inc. 2003

Wil Boston Digital Arm System (Myo H+W Servo Elbow 2 5J) [x]

File  Advanced Mode Shift Options  Auxilary Devices

MyoSetup | Ebon Setup | Mode Shift | HandMolor | Ebawhlotor | WiistMolor | PawerSave | 3 Channels
(- Channel 1 Rts Settings I HisoHode el Siansls = o [5cocords¥]
Low Threshold —
0.0 7
" 4 . 5 L
oo 1000 oo 1000 r
88 335 L
Mid: Range Delay
0o o1 02 03 04 0s r
MTonoolionoooooolonoolloannl il
r 11 L
020
- Channel 2 Flate Seltings [
Low Threshold High Threshold L
S0 -s00|—
-10000—
IR RN R R AR AL
e il o w0 a0 920 930 a0 350
gy @9 ea e o. as Aetive Device i Co-Contraction Window
Lo b b b bl - 00 01 02 03 04 05
— ' Wrist flonoallnooolgnonlonnnlloonnl
020 —
bode Shit | 020
Devices: Defaul, 2nd
{ Hand it ~ RefisshC TestC | Esit |
Wil Boston Digital Aim System (Myo H+W Servo Elbow 2 5J)

Fie Advanced Mode Shift Dptions _ Ausilary Devices
MyoSetup | Eban Setup | Mode Shift |_HandMolor | Elbow blotor | Wikt Molor | PowerSave | 3 Channels

Input Signsls [z B secands

- Channel 1 Rate Settings ™ History Mode

Low Threshald
50.0

A\ ~ A
I/ \\ // \\ I/\\

ya
=
| Channel 2 Rate Seftings
Low Threshold High Threshold
50.0 500 o
-100.0
RN R RN RN RN
108.0 109.0 1100 1110 1120
Active Device is: Co-Contraction Window ————————————————
. 0o o1 02 03 04 0s
'Wrist T b
P
hode Shift | 020

Devices: Default, 2nd
( Hand, Wit = Refesh

Test C | Exit |

rev. 4/28/03



Boston Digital Arm System

4) If the patient can repeatedly make strong muscle
contractions and exceed the High Threshold level,
but the red bar does not turn green (indicating a
successful rapid contraction), then they are not
providing the signal rapidly enough. To
accommodate them, you must increase the time
allowed to achieve this. Thisisdone by adjusting
the Co-Contraction Window, sliding the lever to the
right. Repeat this process until

5) Repeat this process until the patient illuminates
the green bar (as shown to the right) reliably.
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6) This completes the setup for Channel 1, now
repeat the process for channel 2.

7) Once both channels have been set up
independently, they must be tested together. To do
this, have the patient contract both muscles
simultaneously. Both green bars should illuminate
and the Active Device window should display a
different device (i.e. hand, wrist).

8) The Mid Range Delay must be set next. Thisis
the detection period (timein seconds) for the signal
to cross between the lower and upper threshold
levels. Itisoften referred to asthe “risetime”.
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Hand Motor:

The primary purpose of the Hand Motor screenisto
make adjustments specifically for this prosthetic
device.

1) First, make sure that the hand motor is enabled
with the switch located at the upper-left of the
screen.

2) Set the Grip Forceto about 70% as a starting
point. Thisshould be adjusted downward if a high-
definition silicone glove is used to extend the life of
the glove. It can be adjusted upward if more grip
forceis desired.

3) Set the Hand Speed at 100%. It israre that
patients want |ess than the maximum hand speed.

4) If during assembly, the connections to the hand
were reversed, causing the hand to operate
backwards (wrong muscles), toggle the Motor
Direction switch on the right side of the screed to
reverse.

Elbow Motor:

The primary purpose of the Elbow Motor screenis
to make adjustments specifically for this prosthetic
device.

1) Set the Lifting Power to about 70% as a starting
point. This can be adjusted upward or downward as
the patient gets more familiar with the system.

2) Set the Elbow Speed at about 60-70% initially.
Thiswill make the elbow slightly less responsive,
but generally thisis beneficial during the training
period. When set at 100%, the elbow compl etes an
excursion in just over 1 sec. Asthe patient gets
familiar with the system and masters the control
features, you may want to increase the speed.

3) If audible signals are desired for patient training,
turn the Servo Soundsswitchon.
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4) Switching the Servo Sounds on, will activate
another section of the screen. The frequency (in
Hertz) of the Wake Sound and of the Seep Sound
can be set.

5) The frequency or “tone” of these two sounds
should be significantly different so the patient can
differentiate between the two. One tone will
indicate when the servo system has gone to “ sleep”
and the other tone will indicate that it has woken up.

Wrist Motor:

The primary purpose of the Wrist Motor screen isto
make adjustments specifically for this prosthetic
device.

1) First, make sure that the wrist motor is enabled
with the switch located at the upper-left of the
screen.

2) Set the Turning Power to about 70% as a starting
point. This can be adjusted upward if more wrist
torqueis desired following the training period.

3) Set the Wrist Speed to 70% initially. Following
training, this should be increased to 100% for best
performance.

4) If during assembly, the connections to the wrist
were reversed, causing it to rotate backwards
(wrong muscles), toggle the Motor Direction switch
on theright side of the screed to reverse.
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