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Abstract 
 

Most control and estimation theories assume that the sensors and actuators have already been 
selected and placed. Let the choice of sensor/actuator types, sensor/actuator locations, and 
sensor/actuator precisions (signal to noise ratios) be called the choice of the "Information 
Architecture".  Furthermore, let the precision of a sensor/actuator be linearly related to the cost 
of the instrument.  Now suppose the design objective is to require that: a) the total cost of all 
instruments be kept below a specified number, b) the covariance of the control signals be less 
than a specified matrix value,  and the covariance of a selected output vector be below a 
specified matrix value. This talk shows that all but one of the decisions in the Information 
Architecture problem (sensor/actuator location) is indeed convex and is globally solved. An ad 
hoc algorithm is proposed to find solutions to the complete problem, including the selection of 
locations for the sensors/actuators. The solution of the Information Architecture problem also 
provides the solution to other seemingly unrelated problems, such as the optimal distribution of 
computational resources in a network and the problem of minimizing the computational error in 
digital simulations of a set of differential equations. 
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