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ABSTRACT

As a result of the rapid advancement of recent technology
development, the importance of mobile positioning service
cannot be casually overlooked. Although the study in the field
of Global Positioning System is more mature than ever, one
problem, signal attenuation, often occurs when it is employed
in interior areas. This problem is ill-posed and puts a lot of
limitations when applying to practical applications. Since we stay
in the interior area most of the time, the need for a robust in-door
positioning service is undisputed. In recent developments, Wi-Fi
Positioning rises to prominence for its market ubiquity and the
ease to setup, granting itself enormous advantages in practical
applications. But due to the environment’s nature of instability,
the signal strength at a fixed position tends to vary as time
passes. The signal variation often produces undesirable result as
it is unable to faithfully represent the true position. As a matter
of fact, Wi-Fi Positioning is often challenged for its precision and
recent development has not been able to effectively improve its

performance.

In our system, we have proposed a novel method. We have
identified that the problem is caused by a common situation we
will be elaborating shortly after; of almost all Wi-Fi positioning
systems, the wireless access points are arbitrarily placed. This can
produce a problem where the transmitted signals are not evenly
distributed in the interior area; when the source being referred
to is unreliable, the estimated position is therefore imprecise. But
if we pre-calculate the optimum setup positions for each access
point, we can compensate each access point’s weaker coverage
area, improving the signal robustness as a whole and thus

minimizing the estimation error.
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However, before calculating the optimum positions for each
access point, we will need information about the interior such
as indoor floor plan and signal strength map. If the needed
information can be acquired automatically, we can deploy our
system on virtually anywhere interior without limitations, vastly
improving the robustness and certain degree of automation.
Therefore, we seek to solve the problem by extending our system
with an additional three-wheeled robot car. The three-wheeled
robot car will be roving across the environment and tracking
its own trail, while the handheld smartphone mounted on the
robot car scans for signal power which is needed for constructing
signal strength map. This automated process saves manpower
and conserves time. The self-built, three-wheeled robot car used
in our proposed system features three omnidirectional wheels,
which has some major advantages. By manipulating the rotating
direction and angular velocity of the motors, it is possible to
maneuver the car with all three wheels the same direction and
speed, avoiding the need to pullback the car while turning

directions, so to improve its working efficiency.

Our proposed system will be utilizing the above-mentioned
measured signal strength map and ideal signal strength map to
calculate the optimum position for the wireless APs. After the
preliminary procedures are all set, we can now use our novel
positioning system to calculate the user’s current position by the

user-owned handheld device.



