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I ll b i i h Recent years have seen considerable improvements in state-of-the-art prosthetic devices ResearchIn collaboration with: Recent years have seen considerable improvements in state of the art prosthetic devices. Research
h l hif d d idi i f i f db k f h hDr Daniel Kiper has recently shifted towards providing sensory information feedback to users of such prostheses.Dr. Daniel Kiper y p g y p
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ETHZ/UZH Z i h
body. In this study we look at the possibility to use the “apparent moving sensation” illusion1,2 as a

ETHZ/UZH Zurich, means of transmitting proprioceptive information using transcutaneous electrical stimulation3,4

Switzerland
means of transmitting proprioceptive information, using transcutaneous electrical stimulation .
W li d 5 i t l t (20% 40% 60% 80% 100%) b th id f th i i tSwitzerland We applied 5 incremental steps (20%, 40%, 60%, 80%, 100%) on both sides of the spine, in two

( )directions (up, down).directions (up, down).
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formance of the stimula
tion patterns depending onD t t h l tt d i t th ti l ti ti f th th i t l Th l t tion patterns depending on
ti l ti th d It

Duty rate change plotted against the stimulation time for the three experimental groups. The plot
h h d li d f l f h l d i h d f h stimulation method. It canshown presents the duty rate applied for only one of the two electrode pairs, the duty rate of the

be appreciated the bestother electrode pair changes complementary. (a) Group 1: Duty rate change as well as the
performance due to method

p g p y p y g
stimulation duration change from pattern to pattern, meaning the duty rate change has a stable p

used in Group 3
stimulation duration change from pattern to pattern, meaning the duty rate change has a stable
frequency over all patterns (b) Group 2: All patterns have the same duration but differ in their used in Group 3.frequency over all patterns. (b) Group 2: All patterns have the same duration, but differ in their
d t t h ( ) G 3: Th tt diff l i th i ti l ti ti th d t tduty rate change. (c) Group 3: The patterns differ only in their stimulation time, the duty rate

l h balways changes by 100%.
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