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Signal Analysis /

e Mathematical expression of discrete time
signal
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Signal Analysis
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Inner Product
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Orthogonality /

We have vector set, {e}, I=0..N-1

<g,6>=0,1,)=0..N-1, when | #j

vector set, {e}, is orthogonal
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Orthogonality /
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Change of Basis /
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Transform Coefficients /
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Example
o [1] o
() " —

C,= < X, h,> = 30%1 + 40*1 = 70
C,= < X, h;> = 30*1 + 40%(-1) = -10

[co] Inverse
Transform
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C,*hy+C,*h, = 70*[ 1 ]+(_10)*[ 1 ] — [60] = 2*X
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Discrete Fourier Transform /

Vector set, {f,}, k=0..N-1
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Discrete Fourier Transform /

Vector set, {f,}, k=0..N-1

Note: Complex Number
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Discrete Cosine Transform /

Vector set, {f,}, k=0..N-1
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Why we use transforms
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Summary /

e Signals are represented by basis vectors

e [ransforms is change of basis
— Hadamard Transform
— Discrete Fourier Transform (Fast Fourier Transform)
— Discrete Cosine Transform

e We understand signals better using the DFT
e Energy compaction using the DCT
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