Indirect Observation Method for Nonlinear Problems

Select u=n, parameters, write one
condition equation per observation of form

F (., =l +G(x)=0

(it's nonlinear in x)

write al n equations, one per obs.
F(,x) =1+G(x) =0

make a taylor seriesapproximation

F(l,x) » F(1°,x )+WDI +1111—li 0

E:I : IE_3G B

(nﬂ,ln) n (rﬂé) i on
substitute and rearrange,
DI+BDx=-F(°x%) =-1°- G(X°)
but,| +v =1°+Dl,

DI=1-1%+v

plugging thisin above
v+BDx=-1+1°-1°- G(X°)
v+BD=-1-G(Xx*)=-F(,x°) =f
note the | “terms di sappear

v+ B D=f

(n1) (nu)(ul) (n2

get approximations x°
get W from observation sigmas

evaluate B :E = IF <

™o  TX]0
evaluate f =- F(l,x°)
D=(B'WB) '‘B"Wf
x°=x"+D
check for smal D, repeatif not

Convergence

v=f-BD loop
I=l+v

L eft panel isthe “derivation”, right
panel are the “cookbook” equationsto
use for solving a problem.



Observation Only Method for Nonlinear Problems

Writer condition equations which are
nonlinear in the observations,

F()=0

Now linearize by taylor series

o, TF o
(1) » (%) +- 0Dl =0

let, A:E , rearrange,
|0

A Dl =-F(1°

relateDl and v,

|+v=I1°+Dl, DI=I-1°+v

substitute,

A(-1°+v)=-F(°)
Av =-F(1%- A(I-1°)
Av =f

A v =f
(r,n)(n,1 (r,D

wealready have | so wehave first |°
get W from observation sigmas

evauate A :E <

IO
evaluate f =- F(1°)- A(l- 1°)
& W ATuéva_ &

lve a 08 4= & (
g A 008<u &
1°=]+v

Dl = Ionew - |Oprevious
check for small DI, repeatif not

Convergence
| =1+v loop

L eft panel is“derivation”, right panel are
*cookbook” equationsto use for solving a
problem. Textbook ignores |19 and does not iterate.



