Derivation of Matrix Solution to Nonlinear Least
Squares by Indirect Observations

n: observations, n,: minimum to define model, r: redundancy, u=n_: parameters
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Linearize by Taylor Series

6 0 0 o) 0G oG oG
O:Gl(ll’Xl’XZ’”"Xu)zGl(Il’Xl’XZ"”’XU)+a—lllAI1+8711AX1+”'+57uleu
0 w0 Lo o) 0G oG oG
O:GZ(IZ’XPXZ"“’Xu)zGZ(IZ’Xl’Xz"”’xu)"l' a|22 A|2+8712AX1_|_...+ aXUZ AXU
G
0= G, (I, 5, Koo+, %, )% Gy (18,0, X0+ X )+ o AL + S0 A -+ 00 A,
; OX OX,
Rearranging into compact vector / matrix notation,
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substituting these into prior expression
FP—1°=1+v-1°+J.A

rearrange and simplify
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Then follow the “short cut” on the first page of this presentation



