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Ei (t)

Di, j

E(t) =
Ei (t)

i=1

m

m

Si (t) =

Di, j
j=1

n

n

S (t) =
Si (t)

i=1

m

m

















 

x '
= x (1) x , … , x (nt ) x( ) nt 1( )

1/2

x '
= x (1) x , … , x (nt ) x( ) nt 1( )

1/2

= longitude, = latitude, nt = # tracked

X =
x '

x '

F = XXT
= S S 1

= S ST
= S 1/2( ) S 1/2( )

T

E i S1 should be consistent with Xii i S1

E i S2 should be consistent with Xii i S2

i = average over cases;  i = average over cases, members
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xi
a
= x i

b
+K yi Hx i

b( )

K = PbH T HPbH T
+ R( )

1

Pb = XXT

X = x1
b xb ,… , xn

b xb( )

y
i
= y + y

i

'

y
i

' ~ N (0,R)



Pa (t) = xi
a t( ) xi

a t( ) xi
a t( ) xi

a t( )
T

xi
b t +1( ) = Mxi

a t( )

xi
b t +1( ) = Mxi

a t( ) + i

i i
T

= Q
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