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with Environment Independent Learning

MASAYA TACHIKAWA! TAKUYA MAEKAWAL2:®)  YASUYUKI MATSUSHITA!

Received: December 10, 2016, Accepted: July 4, 2017

Abstract: In this study, we present a method for estimating a user’s indoor location without using training
data collected by the user in his/her environment. Specifically, we attempt to predict the user’s location
semantics, i.e., location classes such as restroom and meeting room. While indoor location information can
be used in many real-world services, e.g., context-aware systems, lifelogging, and monitoring the elderly, esti-
mating the location information requires training data collected in an environment of interest. In this study,
we combine passive sensing and active sound probing to capture and learn inherent sensor data features
for each location class using labeled training data collected in other environments. In addition, this study
modifies the random forest algorithm to effectively extract inherent sensor data features for each location
class. Our evaluation showed that our method achieved about 85% accuracy without using training data
collected in test environments.
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Fig. 1 Overview of proposed method.
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Table 2 Information about environments.
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Table 3 Information about each location class.
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Fig. 12 Confusion matrix of

environment 1. environment 2.
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Fig. 16 Confusion matrix when only
MFCC features of impulse

response are used.
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Table 5 Classification accuracies for each environments [%)].

B | e | HEE | FE

1 80.1 76.8 | 76.9
2 89.3 88.6 | 88.5
3 79.1 78.0 | 77.8
4 80.7 788 | 79.1

MFCC-ES - RIE 77.8
MFCC- & 75.4

MFCC* i R me—— 59 4
MFCC s 52 4
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Fig. 19 Classification accuracies when we use different combi-
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nations of features.
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Fig. 13 Confusion matrix of Fig. 14 Confusion matrix of

C

. B:hL

X 17 5

magnetic variance features

are used.
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Fig. 15 Confusion matrix of
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environment 3. environment 4.
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Fig. 17 Confusion matrix when only
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Fig. 18 Confusion matrix when only

barometric variance features

are used.
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Fig. 20 Transition of classification accuracies when the num-

ber of synchronous averaging is varied.
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Fig. 21 Dendrogram constructed using Wi-Fi data observed in

environment 1.
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Table 6 Classification accuracies for the random forest and

proposed method [%].
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