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Degrees of Freedom for the Signal
(DFS)




Preparation: SVD of Observability Matrix
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DFS

. aya d a 0 b 0] b
DFS = trace(S) S= 3y° ~ y0 (Hx%) = a_yO(Hx + HK(y° — Hx )) = HK

DFS = trace(HBH'[HBH' + R]™1)
= trace(HBHTR~Y/2[R-1/2HBHTR-Y/2 4 | )R~1/2
= trace(R"V/2HBHTR™V2[R-/2ZHBHTR™Y/2 +1]7)  trace AB = trace B

= trace(GG'[GG! +1I]™1)
where G =RY2HB/2  observability matrix
= Er'Y/?(Er/>)T= E, TI,ET
— trace(E, TET[E,T.ET +1]-1)



DFS (cont'd)

Using Sherman-Morrison-Woodbury formula

(A+BDC)"! = A1 — A-1B[D~! + CA~1B]~1CA!
DFS = trace(E,I,EL[1 + E, I.EL]™H)

= trace(E, I EL{ — E,. [l + ELE,]71El})

= trace(E,{I,Ef — [ELXE, [I;! + I]71ET})
= trace(E {I, — I.[[71 + I]"1}ED)

= trace(T, — [t + 1Y)
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Presented by Shunji Kotsuki
(shunji.kotsuki@chiba-u.jp)

Further information is available at
https://kotsuki-lab.com/
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