Probability:

PIAMB]

F’[A | B] — for P[B] ~ () : Conditional probability

Plx|w;]-Plo,] B Plx | »,]-Ple;]

S Px| @, ] Pl ] Px]

: Bayes theorem

Plo, | x]=

Ple,] : Prior probability ; Ple, | X]:Posterior Probability ; P[x | ®,]: Likelihood :

P[x] : A normalization constant that does not affect the decision

Random variable:

F.(x)=P[X < x] for —o < X <+ ; cdf

fo0)= 2

E[X] =u =_fxfx (x)dx
VAR[X] =E[(X~E[X])’] = [ (x~ 1) & (x)dx

STD[X] = VAR[X]"

E[X"]= jx“fx (x)dx

Random vectors:

Fy(X) = P [{X, < X FN{X, <3N N{X, < x,}] ; joint edf

M
f(X)=— 3{5_} : joint pdf

= EXLEX .. EXy

fyi(x1) = J.fx,xz (X4X5)dX, : marginal pdf

KE=—=3

E[X] = [EDX,JEDX ] EDX ] = [y My ooy ]= 1 Mean vector
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COV[X]=2Z =E[(X=p)(X=pn)"] : Covariance matrix
E[{X1 —p.]{x1—p1}] E[(X1—H1}(XN—HN)] Cr-|2 Cain |

Bl —Ha )% —H3)] - BEL(Xy — Hy ) (% — )] Cin == Ur».i

f () axpl-— %[x )T T (%—p) || : Normal distribution

| —

Linear algebra:

xyi=x'y=v x= ) x : Dot product
¥ y=Y Yk

k=1

— [ e
|:(|=~.J"HT:!E =[;Ihxhl ; Vector magnitude
(yTu,\:}uI ; Orthogonal projection

cosB= ﬁi—iﬁl ; Angle between x and ¥

d ]
|J"51| - ZEIH|AH|{_1 j 5 Determinant of A,
k=1

4
tr{‘&‘}=zﬁm ; Trace of A,
k=1

Bayesian decision theory:

_ F’(x|w1};‘ P(w,)

= z : Likelihood ratio
P(x l ml ) s P(m'l }

A(x)

Plerror] = i Plerror |w,]P[w,]

Plerror | w,] =Plchoose w, |w ] = [P(x|w,)dx
R
%= [[C,, -Plw,]-P(x| 0,)+ Cxy -Plu,]-P(x | w; )dx + [[Car-Plw:]-P(x | w,)+ Cyy -Plus;]-P(x | w; )}dx ; Bayes risk

2
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P(x|w,) > (Cyp =Coa) Plw,]

A= B X wy) < (Cpr =C.y) Pl ]

Bayes criterion

o0 t=1 Ax)= Pxlw,) >Pw,) _ P(w,|x)>, Maximum A Posteriori

N LA £ 8  P(x|w,) < P(w,) P(w, | x) < (MAP) Criterion
0 i=] w,
Cy -';1 =34 = A(x) = P(x|w,) >, Maximum Likelihood
P(w }zé vi P(x |’~‘-'2}:-; (ML) Criterion

Plcorrect] = > P(w ) [P(x kw, Jdx = > [P0x )P (w, )dx = s [Plw, | xP(x)dx

i=1 g, i=1 R,

a4

Optical sensors:

C :A.f ; Clight speed =3 x 10° m/s ; A :wavelength ; £ frequency

D, — D;
2l

. . e -8 o2
P.. = Aoec (T* _:ﬂﬂ . Stefan Boltzmann law :0=5.67X10" wm K

© = 2arctan (

) ; Divergence of a beam
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