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“Mathematical preliminaries ==Z>5%%

B>
AMathematical Analysis //

AFunctions

ADifferentiation

AFourier transform
AVector calculus
A3D geometric transformations
AProjective geometry
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1D, 2D, 3D analog > e
' signals/functions S S

A1D signals of the form "Ed)da © o ///

ASpeech, music

A2D signals of the form "@ahw)da © =
AGreyscale images

A3D signals of the form "ahvid)da © o
AVideo signals "@ahviv)da © s
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3D data types: video signal MultiDrone
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1D, 2D, 3D discrete signals —==>%x
B>

A1D signals of the form "@&)g4 © = ///

ADigital speech, music

A2D signals of the form "FAQg © o
ADigital greyscale images

A3D signals of the
AVolumetric images"TAAQQd © =
ADigital video signals "@T'EEQdq © =
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1D Differentiation oc»o%

AThe deW func
“ specific tisther //

the output with respect to the input

AFor 1D continuous functions, it is the
slope of the tangent line to the
function graph at that point:

tangent line
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Numerical Differentiation _ —==->%x

A There are algorithms for approximate@alm/nym{

various function values.

A For instance, the slope of a nearby secant line through the
points @ "MQew Q and & QL Q can be
employed (for small Q:

Bw Q Qw 1Q
¢Q
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Partial Differentiation P -

A For functions of two variables "Qaito , the DW

' )l " can be computed with™ respect to each
variable.

A The grad of a function is given by the vector:

Qe s e es
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Partial Differentiation P - s

/ =

A For functions of many variables Qe , ® > ho M8 i 4,

the partial derivatives —HQ pH Fe can be computed with

respect to each variable.

A The grad of a function is given by the vector:

Qe g8l ] 8
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Partial Differentiation O S

A The partial derivatives give the slope of the furiction gr at
a specific point, along the directions parallel” to the
coordinate axes.

A At maxima/minima, saddle points,
J "GO0.
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Steepest Gradient Descent _—s=2>5%=

S
. A If function "@0) is defined and diﬁeren@%{neig
borhood of a point 0 , then "Qodecreases fastest, g@b’g/
from 0 to O following the direction of the negative
gradient of 'Qo0 at 0 :

0 0 QO
i the step used to update the vector 6  at each iteration
0.
A Qo Q0 and sequence 0 converges to a local

minimum of "Qo
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. Steepest Gradient Descent RO
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Fourier transform X s

(@ I
A1D Fourier transform: /

A2D Fourier transform:

F.;._A(!f!;,.::,!'7.133‘,)i f /fﬂ(:c,y}e:{p(—iﬂlm—z’ﬂyy)dxdy
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