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Abstract 

The brain is a control system with a strong impact on all human functions. Inspired by the recent advances in wearable 

technologies, we design wearable-machine interface (WMI) architectures for controlling brain responses. The WMI 

architecture encompasses collecting physiological data using wearable devices, inferring neural stimuli underlying 

pulsatile signals, estimating an unobserved state based on the underlying stimuli, designing the control, and closing 

the loop. In this thesis, we design WMI architectures for regulating human’s cognitive stress state and controlling 

energy levels in patients with hypercortisolism. With ongoing recent advances in wearable technologies, the proposed 

research could open avenues of opportunities addressing mental and hormone-related disorders within the remote 

monitoring properties. Moreover, the proposed architectures are well-aligned on the basis of the physiology and could 

provide an excellent infrastructure to incorporate medical expertise. Humankind would derive a benefit from the 

proposed real-time monitoring and regulation toolsets by receiving the personalized effective suggestions and 

medications with minimized side-effects to enhance their overall quality of life. 
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