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1.0 INTRODUCTION
Many control theory concepts are based on sensors measuring quantities that describe the state of the system. This common control scheme where the system state vector is available to the controller is known as feedback control. In some instances physical sensors can suffer from numerous problems. Sensors and associated cabling can be expensive, impractical to measure (as in the case of glucose regulation), relative motion between sensor and controller, sensors inherent noise and cyclical error. In such instances only an incomplete state vector is available for feedback.
2.0 BACKGROUND
A useful approach is to use state estimates in place of actual state variables. These estimates come from observers. The particular observer that’s presented is the functional observer. It is of much lower order then a full or reduced order observer. A lower order reduces computational burden and hence provides an economical option to the designer.
3.0 OBJECTIVE

The primary objective of this project is to provide a real life application to demonstrate the order reducing ability of the functional observer. The particular application is glucose regulation in a diabetic patient. The human glucose-insulin model used as it is of suitably high order.
4.0 METHODOLOGY
Coding in MATLAB 
1. Taken a non-linear 19th order insulin-glucose physiological model, and linearised the system
2. Applied a model reduction technique.
3. Designed a state feedback controller which utilizes Functional Observer to supply the linear function of states for feedback.
5.0 CONCLUSION
In implementing the observer we found that a modification of the feedback matrix was necessary to satisfy conditions for the existence of the observer. This resulted in an observer that is of lower order than a reduced order observer. The observer was stable and the error asymptotically approached zero making this a plausible design.
