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Abstract    :  State estimation has been a subject of intense research and has wide 

applications in many fields ranging from weather prediction to brain 

imaging. We use the gradient descent method in order to accurately 

estimate a nonlinear system’s state from a set of noisy observations. 

The noisy observations are true states corrupted by additive Gaussian 

noise. Associated with noisy observations, there exists a set of true 

states of the system which are indistinguishable from each other. These 

states are known as indistinguishable states. The indistinguishablity of 

the true states depends on the noise in the observations. We show that, 

for a small noise level (with respect to the true states), the gradient 

descent method converges to the true states. When the noise level is 

large the gradient descent method generally converges to the set of 

indistinguishable states. 

 

 

 

 

Note: This will be an ongoing biweekly seminar series (Fridays, 11:15 am) by the ICTS postdocs 
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