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Changing the Automatic Walking Mode of Above Knee
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Abstract

The pattern recognition or fuzzy inference, which is mainly used for the development of the automatic walking mode
change of the above knee prosthesis, has a disadvantage in that it is difficult to estimate with the immediate change
of the walking environment. In order to solve a disadvantage, this paper developed an algorithm that automatically
converts the walking mode of the next step by estimating the walking environment at a specific gait phase. Since the
proposed algorithm should be implanted and operated in the microcontroller, it is developed using the random forest
base in consideration of calculation amount and estimated time. The developed random forest based gait and
environmental estimation model were implanted in the microcontroller and evaluated for validity.
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Table 1. Specification of each sensor used to build the data

set.
# 1 dole Hg R0l ARRE ZH Aol At
Sensor type Specification

NGIMU (x-i0)
Communication speed: 50 Hz
Communication method: Wifi

Inertial sensor

Encoder sensor SAE360C-X05-W(Absolute)

Pressure sensor FSR402 (10N Sensitivity)
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Table 2. Accuracy of gait pahse estimation in random
forest according to Bootstrap Samples.
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Accuracy
Bootstrap sample | Crogss validation Validation data
accuracy accuracy
5 92.5% 90.3%
10 95.4% 93.9%
20 97.1% 96.3%
30 98.8% 97.4%
40 99.0% 97.9%
50 99.1% 98.1%
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Table 3. Accuracy of walking environment estimation in

random forest according to Bootstrap Samples.
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ADC(analog-to—digital converter) 7| &< 118]3}¢]
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Table 4. Comparison of verification data accuracy and
experiment data estimation accuracy (gait phase).
4. AZ dlole] Hetret MY ol Y HELo

H| (2 & HA)

FH

Gait Phase | R
Heel contact 97.8% 97.2%
Full contact 97.1% 96.3%
Toe off 97.3% 96.7%
Swing 99.6% 99.5%
Average 98.1% 97.4%
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Table 5. Comparison of verification data accuracy and experiment
data estimation accuracy (walking environment).
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