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Post-evaluation analysis: Voice Similarity Matrices

Speech Pseudonymisation Assessment Using Voice Similarity Matrices [Noe 2020]

Voice Similarity Matrices for the evaluation of:
v" Differences in performance across speakers,
v" Global De-Identification,
v" Global Voice Distinctiveness Preservation.
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Voice Similarity Matrix:
M = (S(i’j))1<i5N,1sj5N

llr x(i)’x(f)
S(i,j) = sigmoid Z ()
nin]-
1<k=n;
1=<i=n;

) .
where x," is the g-th segment of the p-th speaker, n,

is the number of segments from the p-th speaker and
lir(-,-) is the log likelihood-ratio score from the
comparison of the two speech segments.
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Post-evaluation analysis: Voice Similarity Matrices

We build three voice similarity matrices:
v" My within the original set,

v M,p between the original and
pseudonymized sets,

V" Mpp within the pseudonymised set.




Post-evaluation analysis: Voice Similarity Matrices
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Three artificial similarity matrices. The upper-leftis Mo, the upper-right and lower-left are Myp and the lower-right
is Mpp.

Diagonals comparison — Insight on the global performance
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Post-evaluation analysis: Voice Similarity Matrices
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Three artificial similarity matrices. The upper-leftis Mo, the upper-right and lower-left are Myp and the lower-right

is Mpp.

Diagonals comparison — Insight on the global performance
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Post-evaluation analysis: Voice Similarity Matrices

We propose two metrics based on diagonals comparison:

De-ldentification: Voice Distinctiveness Preservation:

Ddiag (MOP)

DelD =1 —
Dgiag(Moo)

Ddiag (MPP)>

Gyp = 10log;, (Dd' (Mo
iag

Where the diagonal dominance of a matrix M is defined as:

3 S(@i,i0) S3, k)
Dgigg(M) = (12; N > B (KisN N(N — 1))

1<k<N
j£k
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Similarity matrices: LibriSpeech-test-male

B1: libri_test_trials_m A2: libri_test_trials_m O1: libri_test_trials_m M1: libri_test_trials_m S2: libri_test_trials_m




Similarity matrices: VCTK-test-female (different)

B1l: vctk_test_trials_f A2: vctk_test _trials_f O1: vctk_test trials_f M1: vctk_test trials_f S2: vctk_test_trials_f

K2: vctk_test_trials_f
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De-Identification & Gain of voice distinctiveness: LibriSpeech

De-ldentification vs Gain of voice distinctiveness
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De-Identification & Gain of voice distinctiveness: VCTK

De-ldentification vs Gain of voice distinctiveness
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Conclusions /

Voice Similarity matrices

v" Assess visually the De-Identification and Voice Distinctiveness,
v" Differences of performance across speakers.

Two Metrics from the diagonals comparison

v" Global De-Identification (DelD),

v" Global Voice Distinctiveness Preservation (VDP),

v Most systems perform well either on DelID or on VDP but hardly on both.
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