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1 Motivation

e Nonuniform sampling and interpolation of spectral en-
velopes for speech signals by temporal decomposition.

e Non-negative matrix factorization (NMF) applies nat-
urally to ditference event vectors and functions in TD.

e ID constraints: line spectral frequency (LSF) ordering

5 Model fitting stages

1.Event locations N; and the number of events K are
determined. Triangular interpolation spectral measure

(TRISM) is used.

2.Half event functions p;._1(n) and ¢1.(n) and right event

vector a;. are determined minimizing cost function.

in event vectors and monotonic event functions.

6 Cost functions and aug-

2 Goals mented Lagrangian

e Third constraint: Event function complementarity.
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7 Non-negative difference LSF

4 Temporal decomposition in event vector

adjacent superframes
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10 Update rules for difference event functions and event vector
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11 Experimental setup

9210 speech signals from TIMIT test partition h
o Spectrogram: TANDEM-STRAIGHT at 200 frame/s

e LSF vector generation: Wiener-Khinchin theorem and
Linear Predictive analysis of order p = 16

13 Conclusion

Baselinee Difference LSF event vectors provide stable
synthesis filters.

e Non-negative difference event functions make event
functions monotonic.

|® Event rate: 12.32 ev /s Y

e Regularization of event function complementarity in-
cludes a quadratic penalty term as previous NMF TD.

Proposede Smoother TANDEM-STRAIGHT spectral en-

12 Performance of non-negative

ID (NTD) Wlth Several velopes improve NMF for TD of speech.
regularizations. e Adaptive regularization of event function comple-
mentarity by means of a linear term,;
. 'Method SD | 4, e | Comx | €m | € N e linear term adjustable by Laplace multipliers (LMs);
(dB) (x1073) (x1073) (x1073) (%) (%) e multiplicative rule updates LMs.

(p,Y,a) 1.15 0.225 -170.8 185.1 0.27 0.012 Resulte This approach has eliminated ordering and

(p,y,d) 128 0.219 -173.3 184.1 0.26 O monotonicity errors and greatly reduced the ampli-

(8§,v,a) 122 0222 -1188 1075 0 0.012 tude of complementarity errors.

(d,~,d) 135 0.231 -120.7 1078 0 O

Y, a, M) 1.34 277 -6.69 0 0 0.012
EZ, z d. )\i 149 -2.76  -6.69 0 0 0 14 Thanks
(0,~,d,\) 149 -0502 -642 422 0 O

e SD: mean log spectral distortion

e complementarity deviation: c¢(n) =

® C.hin - Minimum complementarity deviation

|® cmax : maximum complementarity deviation

e ordering error at k if, for any i, a; j, — a;_1 . < 0

o ¢, : percentage of event vectors with ordering errors
e monotonicity error at k if p;._; or ¢;. nonmonotonic
e ¢y : percentage of frames with monotonicity error

p(n) +(n) —

® /i : mean value of complementarity deviation




