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Inrecent years, stepping with the popularization of smart phone and the development of mobile communication
infrastructure, the conditions for ubiquitous computing society become more and more complete. In the vision
of ubiquitous computing society, LBS (Location Based Service) that provides an added value to an unprecedented
user experience has been paid a great deal of attention by mobile operators all over the world. As the core
technology for LBS, various positioning systems have been studied extensively. For the outdoor environment
GPS is mature and common. However, the performance of GPS in indoor environment is bad. Moreover, currently
there is no technique whose accuracy and cost are appropriate for deployment in huge areas.

This thesis presents a novel camera—based information transmission system for indoor positioning and
navigation. This system, which avoids the use of any expensive equipment, is of particular benefit for
infrastructure consumption and is completely portable using a hand-held terminal like smart phone. The
high-intensity LED tube light, which is becoming the main illumination device due to its lower power cost
and longer lifetime, is employed as optical beacon in this system. LED tubes are modulated to transmit ID
information, which can be received by the camera equipped on smart phone. With the captured images of LED
tubes which include the ID information, the smart phone can query a database to obtain the current position
and orientation via mobile communication. The ID information embedded in LED tube lights has no harm at the
illumination function o. The proposed system, which is with fairly low cost and high accuracy both about
orientation and position, can be expected to be feasible for deployment in large indoor environment.

In Chapter 3, the basic structure of proposed syster.n is studied. The contents include the method of producing
information from modulation LED tubes and the processing of ID recognition and positioning. Experiments are
conducted to investigate the recognition rate, positioning accuracy and the performance of employing Kalman
filter.

In Chapter 4, we try to expend this system to the cameras with different kinds of exposure time. The
recognition method in Chapter 3 has a limit that the exposure time should be set very short (“2ms). We present
a method to ovefcome this limit by using motion blur. Specifically, the user shakes the camera at a proper
direction while the exposure time, so that the position of LED tubes changes on the captured image to express

a streaked pattern which looks like the bar—code. The streaked pattern can be exploited for ID recognition.
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Results of experiment showed that this method is easy to operate for untrained users and can yield a good
recognition rate

In Chapter 5, the method how to ensure correct ID correspondences between physical spaces and virtual
maps is studied. The correct correspondences are the precondition of providing correct position information
We proposed a pedestrian model which uses the constraint of walking speed to evaluate the possibility that
the ID correspondence is correct or not. By using the proposed model, the incorrect ID correspondences could
be fined out from the usage records of users and modified. Simulation experiments show that the incorrect
correspondences can be modified when there are enough records.

Besides, Chapter 1 gives a belief introduction of the background and motivation; Chapter 2 is the overview

of current positioning techniques for indoor environment; Chapter 6 is the conclusion of this thesis.
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