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Extended Abstract
Data has always been an integral component of engineering applications where sensors are used to provide some aspect of the external environment so that an engineering system can function in some automatic capability that it is operating in that environment. Sensor data has been used as direct feedback to an engineering system to provide automatic control to maintain that system at a certain desired level. As engineering systems evolve to be smarter, they normally require a more complex interpretation of the external workspace that they are operating in and the sensor data of the past measuring some aspects of this workspace might not be sufficient for spontaneous tasks that require more interaction with a workspace that is fast changing in some unpredictable manner.
This tutorial session presents an intelligent approach to analyze sensor data for an engineering system to use deliberately. The analysis is framed in the context of data mining with the objective of automatically discovering knowledge from a given set of (numerical) data. In this aspect, it is assumed that the data set is large that it cannot be manually analyzed and its content is complex that it cannot be used in a simple feedback control loop. In general, data are obtained in the form of a large set of numerical data; and this data set is analyzed so that conceptual information can be discovered. This analysis process consists of four sequential stages: segmentation (to identify subsets of data with similarity), extraction (to identify characteristics of each data subset), representation (to model the characteristics of a data subset into specific format), and compaction (to minimize the form of the representation).
The first stage of segmentation is normally done computationally and automatically with a computer. Various algorithms are presented with simple examples done by commercially available software (specifically in this tutorial session, SPSS). The objective of understanding these algorithms is for the users to better select one that works for a specific application. Other stages of extraction, representation, and compaction are also presented, with emphasis on using computer software to aid human who still has to be in the loop to make the final decision on the output of each of the stages. Simple arbitrary numerical examples are given to demonstrate the complete process and to instill interested parties to confirm their understanding.
Various engineering applications of this analysis process are given in the task of automating the operation of a fleet of (inexpensive) drones in a search and rescue mission. In this endeavor, the environment is observed with sensors scanning distance from each drone to the target of the search. These sensor data will be used together to coordinate these drones to search for specific coordinates of the target, and as the drones are closing in to the target, digital cameras are used to visually and automatically confirm that the target is identified. This confirmation consists of three parts: confirming the identification of the target, confirming the coordinates of the target, and confirming the continuous tracking of the target so that a rescue mission can be mounted to pick up the target and transfer it to safety.
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