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Sensor integration and registration are prerequisites for exploiting the inherent advantages of multi-sensory 
systems over single sensor systems. By using multiple sensors to observe an object, we can obtain multiple 
viewpoints, extend coverage both spatially and temporally, reduce the ambiguity and obtain more precise 
estimates of object kinematics than is possible with the best individual sensor. Engineers can replace a 
single expensive sensor with a network of several sensors in a tracking scenario or employ a variety of 
sensors to construct a complete view of a robot’s environment. From a military point of view, multiple 
sensors provide diverse information, which can be used by decision-makers to derive an appropriate 
response to perceived threats. As the number of threats or objects being monitored increases, the difficulty 
in maintaining an accurate picture of the environment grows exponentially. As such, the need to develop 
state-of–the–art techniques capable of functioning in a cluttered, dynamic environment containing the 
objects of interest is of fundamental importance to enhancing the survivability and usefulness of a multi-
sensory system. The development and the design of a Distributed Multi-Sensory environment must be 
based on a solid understanding of the theoretical foundations and should yield the required performance in 
a control simulation environment. To this end, the presentation will provide an overview of the integration 
and registration issues in a distributed sensory environment and point out some of the outstanding problems 
that need to be addressed and the challenges that still remain. Besides discussing conventional techniques 
to resolve sensor integration and registration issues, non-conventional approaches such as Neural Networks 
and Fuzzy Logic based methods will also be explored. The formulation of the problem in light of these 
techniques will be discussed in detail.  In addition, the design of a versatile simulation environment to 
evaluate sensor integration techniques will be presented and the benefits of fusing kinematics and non-
kinematics information will be demonstrated through simulation results. 
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