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Introduction Proposed: Use posteriorgrams for frame pairing Subjective evaluation
* Objective: Create speech with a nonnative speaker’s voice * Posteriorgram: Compute a feature vector of phonetic . B Posteriorgram
. . . osteriorgram vs. s m— I

but the content and pronunciation of a native speaker [1] posteriors for each speech frame x; Basoline 1 S = Baselines
* Idea: Use voice conversion to capture the nonnative L, = [P(l]x;), P(Lz]x;), ..., P(Ly [x;) ]

speaker’s identity;’ use careful .frame pairing to preserve V ={l,1,, ..., L,} is the predefined senone set POStBe;;Zﬁ?? vs. -

the native speaker’s pronunciation patterns * Similarity metric: Symmetric Kullback-Leibler (KL) divergence
* Problem: The frame alighment method needs to be able - i)

. . 15 . . D (Lx.,Lx.) = (Lx. — Lx.) - (long. — long.) Posteriorgram vs.
to avoid pairing native speech frames with nonnative AR l j i j 12 g
frames that contain mispronunciations/hesitations/pauses * Pair frames: Find the closest pairing for each native (x;) and —
g~ nonnative (yl) frame 0% 10% 20% 30% Pre(}g)renig/socogo(&) 70% 80% 0 0

|D carrier

y; = argmin D( L., Ly) Accentedness (preference test)
vy * The Posteriorgram conversions were more native-like than
x; = argmin D (L, £, ) the original L2 utterances (mean: 98%, STD: 3%)
ASR v ASR * The Posteriorgram method outperformed both Baseline 1
L1 Triphones L2 (mean: 69%, STD: 11%) and 2 (mean: 72%, STD: 10%)
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 Baseline 1: Acoustic similarity [2] St sl T ;
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Lgarn a VTLN transform to reduce physiological D-2+t f—1+] ‘.L o = = -
differences in vocal tract between the two speakers Aﬁ 0.0 °f _ - :
* : . 2 Baseline 1 Baseline2  Posteriorgram AC-;lsein':C-L AC_:e inQC-L A;LclariorA::n
T arg;anx TyH h—l\+t h—l\+t<_> | | Baseline 1 B | 2 .P teriorg
. o ) «—> Acoustic quality (MOS) Speaker identity
" For each native vector x;, we find its closest L2 vector y; | - . -
| _ * No statistical differences * Three systems have similar
as y: = argmin||x; — T*y||?; repeat the same for each : T
t %y l ‘ E . tal set between the two baselines voice similarity scores (VSS)
L2 vectors y;, x; = argmin||x — T*y;||2 Xperimental setup | | | (2.5 vs. 2.6; p=0.43) * No statistically-significant
VX ° ACOl.JSt.lC model: A P-Norm DNN with 18 hidden |ayer5, trained e The posteriorgram System differences in VSS between
* Baseline 2: Time-alignment (DTW) on Librispeech (960h), 5816 senones (3.0) was statistically higher  the posteriorgram and the
L1 LZnorm . VIIN 5 ‘1 P  Dataset: Native speakers from CMU ARCTIC: BDL (m), CLB (f). than the baselines baselines
e Ve T Z L2 English speakers from L2-ARCTIC: TNI (Hindi, f), RRBI (Hindi, o .
e Y e > m), HKK and YKWK (Korean, m), ABA (Arabic, m). Each speaker Discussion
< n « . . . o« o
| Adnn, —Ad —— has 100 and 50 utts for training and testing, respectively * We proposed a new frame-pairing method based on the
— ( ——— » Systems: use posteriorgram/Baseline 1/Baseline 2 for frame phonetic similarity between acoustic frames
Baseline 1 Baseline 2 pairing; fix the Spectra| and prosody conversion components * I\/Ierely changing the frame pairing method can lead to
: significant improvement in acoustic quality and
fet ? * AC pairs: BDL to RRBI, BDL to HKK, BDL to YKWK, BDL to ABA, , , , , ,
Why dp_ we need a ne"_v frame pairing method: andeLB to TN “nativeness” while keeping the voice quality of the
e VTLis Jgst one of potentially O — ' ' — nonnative speaker
mamll(dlfferences between two 'EE— ‘ [STRAIGHTK ’F\g [ |  Future work: Apply this technique to pronunciation
>peaKers | 5 k| S training in classroom settings
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