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We developed three new methods of extracting two continuous
sonomyographic (SMG) control signals from a single B-mode
ultrasound probe placed anywhere on the body, toward control of high-
degree-of-freedom (DoF) assistive devices by users with tetraplegia.

Spinal cord injury (SCI) survivors exhibit
heterogeneous capabilities ['], and could benefit
from control of high-DoF assistive devices. We have
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= GOAL: Develop robust, multi-DoF, sensor-location-
agnostic SMG signal extraction algorithms to
enable control of high-DoF assistive robots.
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Signal Extraction Methods

f...{ﬁ even when found, the control output had significant signal coupling.

SMG image capture Feature Grouping method

experiences substantial
signal coupling between X,
and, y.,making it difficult
to exert purely
vertical/horizontal control.
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Pointwise PCA

Workspace exploration is
currently unstructured;

future optimization of this | /
procedure could improve 5o R - cursor contro 1
consistency of results. F oy | “p;
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Pointwise PCA method

assumes that the first

principal component for

each point should be

mapped to “up”,

= regardless of points’

(“‘ relationship to each

w. Workspa ce other, causing signal
exploration et conflict/coupling across

points.

live tracking

Aggregate PCA method requires
fewer underlying assumptions
about relative feature motions and
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We are currently designing user studies to evaluate the
efficacy of these algorithms across user capabilities and

control drawing tasks was sensor locations and establish signal characteristics that al. 2026)
promising, especially using determine performance.
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