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e Prediction: we have seen y,,...,y; ; — what state does this set of mea-
surements predict for the ¢’th frame? to solve this problem, we need to obtain
a representation of P(X;|Yo =vg,.. ., Yic1 =y, 1)

e Data association: Some of the measurements obtained from the i-th frame
may tell us about the object’s state. Typically, we use P(X;|Yo =yy,..., Y1 =
y,;_,) to identify these measurements.

e Correction: now that we have y; — the relevant measurements — we need
to compute a representation of P(X;|Yo =vyg,...,Y: = y;).
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¢ Only the immediate past matters: formally, we require
PX;|Xy,....X,_1)=P(X;|X;_1)

This assumption hugely simplifies the design of algorithms, as we shall see;
furthermore, it isn’t terribly restrictive if we're clever about interpreting X;
as we shall show in the next section.

¢ Measurements depend only on the current state: we assume that Y;
is conditionally independent of all other measurements given X ;. This means
that

P(Y:.,Y ;... Yi|X:)= P(Y;| X)P(Y,,...,Yi|X:)

Again, this isn’t a particularly restrictive or controversial assumption, but it
yields important simplifications.




Firstly, we assume that we have P(X )

P(yy| Xo)P(Xo)
P(yo)
Py Xo)P(Xo)
J P(yol Xo)P(X0)d X,
o P(yy|Xo)P(Xo)

P(XolYo =1yo) =

Prediction

Prediction involves representing
P(Xilyo: - - ¥i1)
Our independence assumptions make it possible to write
P(Xilyo,-- - ¥iz1) = /P(X-h Xio1lyo, - ¥i1)d X
= /P(X.,—_|X,-__1, Yo oo Ui )Pt [or st )X i

= /P(X'E|Xf-—l)P(X1—l|yl]?'"3y-i.—1)dXi—l
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Correction

Correction involves obtaining a representation of

Our independence assumptions make it possible to write

IJ(Xi:y()', . "ayi)
Plyg, .. y;)
Py X, o, - ¥ ) P(Xilyos - Y1) P(Wos - Y1)

P(Xi\ym . ayl) =

P(yo, - u;)
P(yg: - Yi—1)
Ply,| X)) P( Xilyg oY y) ————————
( | ) ( ‘ 0 1) Jj(yoa---:yi)
_ Py, X:) P(Xilyos - Y1)
f]’(yi\X,;)I’(Xi\yo, con YA X
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x; ~ f\-‘v(df.&’?i—lsgg,)

yi ~ N{m;z;, G‘fn. )

mean of P(X;|yo,...,y;—1) as Yf_ -

—t
— meanof P(X;|yo,...,y;) as X,

the standard deviation of P(X;|yo, ..., yi—1) aso;

of P(Xi|yo,---,¥i) as 0',+
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Dynamic Model:
T ~ N(dizi1,04;)
yi ~ Nimizs, om, )

Start Assumptions: T; and ey are known
Update Equations: Prediction
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Dynamiec Model:

&; ~ N(Dimia, Ya;)
Y; ~ N{M;z;, -‘:m: |

Start Assumptions: T; and ¥ are known
Update Equations: Prediction

37 =Yg + Dol D

Update Equations: Correction

- - a— - —1
Ki =37 MT [M:Z; MT + B
T -7 K |y, - MT;
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This is what you want. Knowing ‘
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most likely state X.
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