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Furthermore, this paper prop cses a mtho d for segregating concurren t vowels based
on the o dulation-carrier frequency detection map and the auditory scere analysis [4].
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REgre 1: m dlationcarrier frequency map(left), examle of detection(righ t)

2 Detection of modulation-carrierfrequency nap

Hgue 2show am del of m duationcarrier frequency map  The mo dul ation-carrier
frequency map isdetected as fdlow:

o 1. Input signal passes Hlter bankl to separate into each carrier frequency
e 2. imstantancoss amplitude envelope isobtained from odtpt of Hlter bankl

¢ 3. Dowm sampling
o 4

— 41 [ conp oren t isobtained wing LPF

— 4-2. Passed to Hlter bank2 AM comp onen t isobtained passing through Hlter
bank2

Hlter bankl isa bank of BHS to filter carrier frequency . Hlter bank2 isa bank of HIS
to flter mo dulation frequency .

[ comp orent includes Tow frequency conp onen t and [ becawse TH is wsed .
Bth Hlterbankl and Hlterbank2 are comstructed by wavelet fiterbank  The hasis of
wavelet filterbank isa Gabor function

Experimn tal signals are shown in figwe 3. The left panel signals are the mxed AM
somd and mask er (AM somd and Bud noise) . The right panel signals are the mixed
vowel (a mle vowel /a/ and a femle vowel /i/).

The detected rtesults are shown in figmwe 4. The result of segregating the mxed AM
somnd and mask er sigmls show that if the difference of m dulation frequencies can be
detected , the MM soumd and the mask er can be segregated (figwe 4:1eft panel).

Te resut of the mxed vowel signl shows that the fundaren tal frequency of each
vowel can be obtained on the high o duation frequency region inthe mv dul ation-carrier

frequency mp  (figwe 4:right panel).
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Figure 2: modulati on-frequencymp no del

|AM signal - mal e voice /a/
1f c=1000Hz or

Band noi se femal e voice /i/
f m=30Hz

AM signal + | ni xed voi ce
Band noise

Fi gure3: experinenalsi gnal s

0 05 1 15

3 Double vowel ssegregation

The proposedmet hod usestworegural i t bés heaudi t oryceneanal ysiand t heno dul ati on-
carriemp tosegregatw xedsounds.The tworeguralitnee“Unrel at esloundssel dom
starbrstopat exactl yhesane time”and “Whena body witharepatieperid,itsvi-
brationgierisdoanacoustipatternnwhichthefrequencyonponentsaremul tiples
of a conmmon fundanent al 7. The segregaterdesul tareshowm asfol vs :

e Beforsegregation

— nal e vowel /a/: 37. 3[dB
— fennl evowel /i /:30. 9] dB

o Aftesegregation

— nal e vowel /a/: 18. 9] dB|
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Figure 4: resuts of moduation-carrier frequency mnap

— femle vowel /i/: 18.3[dB|

The SD valwe iscalcuated as fdlow

D =101cg = ["(15()] -~ 5()])de

S(w)d original signal spectrum

A

S(w)O resdved signal spectrum

4 Conclusion

This pap er amo del of the prop csed no dulation-carrier frequency detection map based on
knowedge of anpitude mo duation masking  The results indicate that AM sound and
msk er detection are one of the conptational o del to be aHe to expgain

Alditionary , the result of segregating the mxed AM sound and mask er sigmls show
that if the difference of m dulation frequencies can be detected , the AM sound and
the msk er can be segregated  The segregated results showed that doude vowels can
be segregated by wing the mo dulation-carrier map and regularities of auditory scene
anal ysis.
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