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Introduction 
 Place awareness (logical location context awareness) is an essential method for

the location-based service (LBS) that is widely provided to smartphone users.

 Localization using GPS-based methods is not available when users are located
inside the building even though they spend most of their time indoors.

 Also, it is nearly impossible to construct and update the relational information
between the physical coordinates and symbolic representations at the level of
the inner composition of all the buildings.

Methodology 

Concluding Remarks
 This study presents a smartphone-based context awareness framework using a

novel method for place awareness from multimodal sensor data based on a
camera sensor as well as a GPS sensor embodied in the smartphone.

 A modified SVM classifies a geotagged scene photograph taken with user’s
smartphone as the current place of the user.

 Experimental results show that it can precisely recognize each place even with
only vision data with awareness accuracy of over 80%, and the accuracy
becomes higher when vision-GPS multimodal data is used.

 As future works, we will add more smartphone-embodied sensors into our
framework for enhancing the accuracy of user context awareness

Experimental Results 

 Smartphone-based Context-Aware Framework

Framework for user context awareness using multimodal sensor data on smartphone

Samsung Galaxy S3
(8M-pixel front camera)

 Data Gathering and Preprocessing

• Photographs are taken from 4 target places using the camera on smartphone.

• Feature vectors are extracted from each photograph using SIFT descriptor.

• Dimensions of the feature vectors are reduced by using the k-means clustering.

• GPS coordinates (dd°mm′ss″) are extracted from EXIF metadata in each image.
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 Learning Model for Place Awareness

• Place awareness based on the visual feature vectors extracted from photographs 
is evaluated using a SVM classifier.

• GPS data are used as the weights for SVM classifiers to enhance the accuracy.

• Radial basis function (RBF) is used for the kernel function.

 Accuracy of the classifications on four place scenes and the elapsed times for
learning when using scene photographs only.

Comparison of accuracy and learning time for place awareness as the number of visual features

 GPS data are not precise and sparsely dotted due to the limitation of their
resolution, and some coordinate values of different places are overlapped each
other.

 Nevertheless, GPS data can provide consistency between feature vectors
extracted from images of the same places because of their discrete property.

 Using GPS data as weight vectors for classifying the places from the image
dataset improved the accuracy of place awareness.

Comparison of accuracy of place awareness for different data types

 The proposed place-aware method can be applied to diverse location-based
services such as the autonomous bell volume control.


