Estimation of harmonic parameters of linearly frequency
modulated signals using analysis by synthesis approach
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®* Harmonic transform at fs = 8 kHz
©  Analysis-by-synthesis algorithm

~ Analysed signals at 44.1 kHz
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The algorithm

For selected ranges of fo and Afo/fc:
1. HT aligned at fo - O(kN)

N-1 ;
ik f

Sk)=>_ s(n)a'(n)e ™ F

i=l]

Covm)

2. Harmonic parameters from S(k) N = RS0 T S5

wr(0) = —arctan G::H:) :
3. Estimation of harmonic signal
1Y
hin) = Y Ay cos(ke(n) + wi(0)),
k=1

4. Estimation of noise signal
#(n) = s(n) — hn)

v v v Er
5. Harmonic to noise ratio HNR =10log 2
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Viola — fO, AfO/fc
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Viola — HNR
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Soprano — fO, AfO/fc
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Soprano - HNR
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Soprano — AM

otiginal signal
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Vibrato — fO, AfO/fc
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Conclusion

Increase in HNR for FM modulated audio signals
The increase of HNR increases with FM.

Low energy of harmonics in high frequencies for 44.1
kHz

Therefore the increase in HNR with HT is low
Sensitivity to AM
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