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Improvement of the Detection of LOB through Reconstruction
of an Intermal Model
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Abstract: Many researchers have tried to detect the falling and to reduce the injury associated with falling. Normally the
method of detection of a loss of balance is more efficient than that of a compensatory motion in order to predict the falling.
The detection algorithm of the loss of balance was composed of three main parts: parts of processing of measured data,
construction of an internal model and detection of the loss of balance. The internal model represented a simple dynamic motion
balancing with two rear legs of a four-legged chair and was a simplified model of a central nervous system of a person. The
internal model was defined by the experimental data obtained within a fixed time interval, and was applied to the detecting
algorithm to the end of the experiment without being changed. The balancing motion controlled by the human brain was
improved in process of time because of the experience accruing to the brain from controlling sensory organs. In this study a
reconstruction method of the internal model was used in order to improve the success rate and the detecting time of the
algorithm and was changed with time the same as the brain did. When using the reconstruction method, the success rate and
the detecting time were 95 % and 0.729 sec, respectively and those results were improved by about 7.6 % and 0.25 sec in
comparison to the results of the paper of Ahmed and Ashton-Miller. The results showed that the proposed reconstruction
method of the internal model was efficient to improve the detecting performance of the algorithm.

Keywords: reconstruction method, loss of balance, detection, internal model
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The schematic diagram of the balancing task in the seated
posture.
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Fig. 2. The diagram of the acceleration of the chair versus the

torque of the ground reaction force.
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Fig. 3. Block diagram of the detection algorithm of LOB using the
reconstruction method.
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