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ABSTRACT
A new technique is proposed in this paper for real-time monitoring of brain neural activity based on the 

balloon model. A continuous-discrete extended Kalman filter is used to estimate the nonlinear model states. 

The stability, controlla- bility and observability of the proposed model are described based on the simulation 

and measured clinical data analysis. By introducing the controllable and observable states of the 

hemodynamic signal we have developed a numerical tech- nique to validate and compare the impact of 

brain signal parameters affecting on BOLD signal variation. This model increases significantly the signal-to-

noise-ratio (SNR) and the speed of brain signal processing. A linear-quadratic regulator (LQR) also has been 

introduced for optimal control of the model. 
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