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Introduction

If we can locate people and things outdoors and indoors we can build intelligent applications that can make our lives easier, safer and more fun. These applications require different levels of location
Information accuracy and different context (e.g. coordinate, containment and/or proximity). For example, building an application that transfer landline calls to your mobile requires coordinates or
proximity location information, i.e. which base station is the nearest to you. While building an application that switch the air conditioner when you are home requires containment location
Information, i.e. house level accuracy. This concept is defined by Hopper in [1] in which is known as the Sentient Computing paradigm. Location information is a key element to the actualization of
the Sentient Computing paradigm. Up to now there is no technology that can provide location information both indoors and outdoors with a reasonable accuracy and/or reasonable amount of
hardware infrastructure and with seamless transition between the outdoor environment and the indoor environment. GPS satellites are at an altitude of 20,200 km , the GPS signal has to traverse the
lonosphere where it experiences scintillation effects ; a very difficult time varying phenomenon that is hard to be modelled accurately. Due to this and so many other facts GPS does not work
Indoors. Can we use pseudo satellites -High Altitude Platforms (HAPS) at an altitude of 20 km to provide positioning information both outdoors and indoors? This altitude is below the ionosphere
that the signal will not experience the scintillation. Moreover, the platform will not be subject to weather conditions because it is above the atmosphere where weather exists. These HAPs are more
flexible than GPS in terms of deployment and maintenance. But, there is some degree of randomness associated with their position. Our aim is to model how the uncertainty of reference nodes
HAPS) in the positioning system will affect the accuracy of the positioning system and how we can eliminate this positioning error that is associated with randomness of the HAP position.
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Fig.5 Error curves after providing the positioning algorithm with
covariance matrix that controls the HAPs positions
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