
Êîìïüþòåðíîå çðåíèå '2014

Who? Àëåêñàíäð Âàõèòîâ

When? January 8, 2015



Ïëàí ëåêöèè

Ëèíåéíàÿ

ìîäåëü

äèíàìè÷åñêîé

ñèñòåìû



Ìîäåëü ëèíåéíîé ñèñòåìû

xn = Anxn−1 + wn

n - ìîìåíò âðåìåíè,

xn - âåêòîð ñîñòîÿíèÿ ñèñòåìû, xn ∈ Rq

x0 ∈ N(0,Σ0),

wn ∈ N(0,Σw ) - ãàóññîâñêèé âåêòîð ïîìåõè

ñòîñòîÿíèÿ

Ïðèìåð Äâèæåíèå òî÷êè ñ êîîðäèíàòàìè (i , j) ñ ïîñòîÿííîé

ñêîðîñòüþ (vi , vj):

q = 4, xn = (i , j , vi , vj)
T , An =


1 0 1 0

0 1 0 1

0 0 1 0

0 0 0 1





Ìîäåëü íàáëþäåíèÿ

xn = Anxn−1 + wn

zn = Hnxn + vn,

zn - âåêòîð íàáëþäåíèé (èçìåðåíèé), zn ∈ Rp

vn ∈ N(0,Σv ) - ãàóññîâñêèé âåêòîð ïîìåõè

íàáëþäåíèÿ

Ïðèìåð
(ïðîäîëæåíèå)

p = 2, Hn =

(
1 0 0 0

0 1 0 0

)



Îñíîâíûå ïîíÿòèÿ

Íàáëþäàåìàÿ ñèñòåìà - òàêàÿ, ó êîòîðîé ïî

íàáëþäåíèÿì ìîæíî îäíîçíà÷íî âîññòàíîâèòü

ñîñòîÿíèÿ â îòñóòñòâèå ïîìåõ â ñîñòîÿíèè è

íàáëþäåíèè

Êðèòåðèé
íàáëþäàåìîñòè

Íàáëþäàåìîñòü ýêâèâàëåíòíà

rank (H,HA,HA2, . . . ,HAq−1)T = q, ãäå q -

ðàçìåðíîñòü ñîñòîÿíèÿ.



Ôèëüòð Êàëìàíà

Äâå ôàçû

Predict - ïðåäñêàçûâàåò ïî ïðîøåäøèì k
íàáëþäåíèÿì ñîñòîÿíèå è íàáëþäåíèå ñèñòåìû íà

øàãå n. Îáîçíà÷èì ðåçóëüòàò êàê xn|k

Correct - êîððåêòèðóåò ïðåäñêàçàíèå ñîñòîÿíèÿ íà

øàãå n ïðè ïîñòóïëåíèè íàáëþäåíèÿ íà ýòîì æå øàãå

Îáîçíà÷èì Pn|k = cov(xn|k , xn|k) - êîâàðèàöèÿ

ïðåäñêàçàíèÿ ñîñòîÿíèÿ

Predict:

xn|n−1 = Anxn−1|n−1,

Pn|n−1 = AnPn−1|n−1A
T
n + Σw



Î íà÷àëüíûõ äàííûõ

Íà÷àëüíûå äàííûå:

x0|0 - íà÷àëüíîå ïðèáëèæåíèå, òðàêòóåìîå êàê

ñëó÷àéíàÿ âåëè÷èíà,

P0|0 - êîâàðèàöèÿ îøèáêè íà÷àëüíîãî ïðèáëèæåíèÿ



Ôàçà Correct

Êîâàðèàöèÿ íàáëþäåíèÿ:

Sn = HnPn|n−1H
T
n + Σv ,

Îøèáêà ïðåäñêàçàíèÿ:

yn = zn − Hnxn|n−1,

Êîýôôèöèåíò Êàëìàíà:

Kn = Pn|n−1H
T
n S−1n

Êîððåêöèÿ:

xn|n = xn|n−1 + Knyn

Pn|n = (I − KnHn)Pn|n−1


	   

