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Overview

e A method for footstep-based person identification
on pressure-sensitive floor is presented

e Method takes advantages from the combination of
multiple classifiers and multiple samples

e Over 90% recognition rate of eleven walkers is
achieved

e Overall aim of this research is to build an intelligent environ-
ment: utilizing pressure-sensitive floor to learn and react to be-
haviour of occupants

e Example applications of footstep identification (and tracking):

— Monitoring hazardous situations

— As a part of surveillance system
— Helping child care
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e Footstep pattern

— Consists of two clearly observable local peaks resulting from
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Multi-classifier Multi-sample
Classification Method

e Two-stage identification method:
1. Combining classifiers with different features sets (SP, FR1,
FR?2) for single footstep (i.e. sample)
2. Combining multiple consecutive footsteps (i.e., samples)

e Combination is based on classifiers conditional posterior proba-
bility outputs

1. Combining partially independent features sets / classifiers
(product rule)

R
We = argﬁlax[H P(wk|xz)] :
k=1 i1
2. Combining multiple consecutive samples (sum rule)
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e Multi-layer Perceptron (MLP) Neural Network

— Hach feature set was modeled using network with one hidden
layer and sigmoid activation functions

— MPLs were trained with backpropagation using scaled conju-
gated gradient optimization method

— Softmax criterion was used in output layer to approximate pos-
terior probabilities

Experimental Results

e Dataset

—11 different walkers, wearing their own shoes
—40 segmented footsteps from each walker

e Modeling

—2/3 for training, 1/3 for testing (hold-out method)
— 10 times randomly chosen data sets




