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Voice Similarity Matrices for the evaluation of:
ü Differences in performance across speakers,
ü Global De-Identification,
ü Global Voice Distinctiveness Preservation.

Post-evaluation analysis: Voice Similarity Matrices

Speech Pseudonymisation Assessment Using Voice Similarity Matrices [Noe 2020]
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Post-evaluation analysis: Voice Similarity Matrices

Voice Similarity Matrix:
𝑀 = 𝑆 𝑖, 𝑗 !"#"$,!"&"$

We build three voice similarity matrices:
ü 𝑀'' within the original set,
ü 𝑀'( between the original and 

pseudonymized sets,
ü 𝑀(( within the pseudonymised set.

𝑆 𝑖, 𝑗 = 𝑠𝑖𝑔𝑚𝑜𝑖𝑑 ,
!")"*!
!"+"*"

𝑙𝑙𝑟(𝑥)
(#), 𝑥+

(&))
𝑛#𝑛&

where 𝑥!
(#) is the 𝑞-th segment of the 𝑝-th speaker, 𝑛#

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

Three artificial similarity matrices. The upper-left is 𝑀!!, the upper-right and lower-left are 𝑀!" and the lower-right 
is 𝑀"".

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

We propose two metrics based on diagonals comparison:

De-Identification:

DeID = 1 −
𝐷.#/0 𝑀'(

𝐷.#/0 𝑀''

Voice Distinctiveness Preservation:

𝐺12 = 10log!3
𝐷.#/0 𝑀((

𝐷.#/0 𝑀''

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

𝐷%&'( 𝑀 = ,
)*&*+

𝑆 𝑖, 𝑖
𝑁

− ,
)*,*+
)*-*+
,.-

𝑆 𝑗, 𝑘
𝑁 𝑁 − 1
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Similarity matrices: LibriSpeech-test-male
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Similarity matrices: VCTK-test-female (different)
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De-Identification & Gain of voice distinctiveness: LibriSpeech
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De-Identification & Gain of voice distinctiveness: VCTK
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Conclusions

Voice Similarity matrices
ü Assess visually the De-Identification and Voice Distinctiveness,
ü Differences of performance across speakers.

Two Metrics from the diagonals comparison
ü Global De-Identification (DeID),
ü Global Voice Distinctiveness Preservation (VDP),
ü Most systems perform well either on DeID or on VDP but hardly on both.


