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System Configuration

4+ Fentres:
# 19 MFCC (HTK Tool) | 20 ms window. 10 ms skip rate
# 300 - 3,400 Hz band imitad
4 Frame selaction’
# i) Hormalksed energy () Adaptive TEQ energy
& CMS

4 Modals.
4 GMM-UBM with MAP adoptation
4 Gender-dependent LIBAs — trained from NIST 2004, all the
train files
+ Mixture components: 256 ( 1comdw), 64 (10secdw)
+ Means-only MAP-adaptation
# Score Narmalization — Z-nerm

System Description
(10secdw-10secdw)

% Three systems submitted
#Energy-basad frame selection + Znom
#TEO-based frame selection + Znorm
+ Feature-compensated system

& Znorm:
#200 files from NIST 2004 test files

# Threshold:
% Piisise swm = 0.2 basad on NIST 2004 test sets

System Description
(1convdw-1convdw)

% One system submitted
# Energy-based frame selection + Znorm

& Znorm;
# 100 files from MNIST 2004 test files

& Threshold;
& Pituse sam = 0.2 based on NIST 2004 test sets

TEO BACKGROUND

& Teaper Energy Operator (TEQ)
Welslt)] = [#(0)]F = =()i(1) @ delw)] = #(n) - #(m + Vai= - 1)
+ When applied to single frequency signal
st} = Acoufut +6),  ¥r(e)] =
rin) = Acos{fin + &), ¥[rin)]
# Used for speech resonance in practice
# Gabot fiter:  hjt) = oxp(-ot*) cos(ud)

=

% Output of Gabor filter considered as AM-FM signal

Frame Selection using TEQ

@ TEQ (Teager Energy Operator)
@ I LB <9 cument windowis a speech candidale;
# I F <K, = cuventwindow is a noise canddate
# [ .. spasch enargy threshold: £__ - the noise ensrgy threshold

& Thresholds updating

et e CLPTOE ARMIyES windiw 15 & spesch canddale
TR

] pe

# when the curment analysis windaw is a noise candidate

Iz = gl I8

Averaged TED Energy versus comesponding thresholds
{ah Sample Nolsy speech wavelom firom CLHMove)
i) TEQ profle and resuting speech and nase thresholds
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GMM-based Feature Compensation

+ Estimate statistical transformation of chean speech destribution undsr
dition

+ Compensate Input speech wsing the diference

GMM-based Feature Compensation

+ Estimate pdf of clean speech
r
pi s TN py D)

+ Estimate pdf of notsa-comupted speach

+ Reconstruct based on MMSE

Ry = Ei Y]
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—* ouTeuT

Results - 1convdw-1convdw
* Each file conversation length: 5 Min. Train & 5 Min. Test

EER (%) Overall:- Female: 18.94, Male: 16.34, Combined: 19.48
English (test & train): 19.26, Non-English (test and train): 20.02

Results - 10sec4w-10secdw
with Feature Compensation

ez

Trials {Engish, by gender)

Results — 10sec4w-10secdw
10 Sec. Tain & 10/Sec. Test

EER (%) Overall:- Female: 32.89, Male: 26.70, Combined: 30.72
Engiish (test & train): 31.26, Non-English (test and train): 29.76

Conclusions

# Conclusion:

#Achieved our aim of reaching within the top
five as compared to the previous year's
performance

#a learning experience

#helped us to understand our strengths and
weakness

# Future work:
#implement a fusion system

Trials {Engiish. by gender) system A Trials (Enghsh. by pender| system B
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