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# ! Using first-order (or higher) derivative (variational) 
¥! First-order�such as conjugate descent, !! .  
¥! Second-order�such as Gaussian-Newtown, !!  
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3. KF (Part I: Standard KF and EKF) 
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KF (Part II: EnKF) 
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Disadvantages: the tangent (linearized) models of the original 
models have to be calculated.  
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The core of KF is to compute the Kalman gain, K. 
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    The main problem with EnKF is to use a sample to 
represent the entire distribution (the observation and 
the state).  Thus, many variants of EnKF have been 
developed to alleviate this problem.  

    1.  Localization is taken to reduce the effect of the  

         sampling error on the assimilation results 

     2. No perturbations are given to the observations. 
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