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Introduction Experiments and Results
* Multi-channel dereverberation with Correlation Shaping (CS) e
* Bidirectional Long Short-Term Memory (LSTM) RNNs for phoneme prediction  Results on test set LSTM training software: http://currennt.sf.net %’%
*  GMM-LSTM double-stream decoding » 8 different recording conditions

 1-and 8-channel audio processing
* (S effectively reduces long-term reverberation energy for higher reverberation

times
Proposed System m—— +HSTM | +CS, +LSTM
* Modifies the correlation structure of the input - - 0g 49.95 88.50 32.88 70.98 36.80 79.81 23.92 62.06
* Reduces long-term correlation in the LP residual - o 0g 27.53 53.78 22.06 40.37 20.79 48.97 17.63 37.89
* Multi-input single- / y o, o o 0g 22.36 46.14 17.75 34.06 1/7.77 43.83 14.82 34.39
OUtPUtw}'Qearf"ter g N ( o <>£<>- b« . . tg 17.26 39.76 13.20 28.15 13.75 36.78 11.19 28.13
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* Minimization of N J . J “’f;:fg g - X _ SIM DATA REAL DATA
weighted MSE # her” | e QJ?* Tx@i . Room 1 Room 2 Room 3 Avg. Room 1 Avg.
e(r) = W(r) (Ruy(7) - Rddm)g _ \_ @ ot SN\, System Near far  near far  near far near far
Dereverberation T .
. . /] Baseline 16.23 18.71 20.50 32.47 24.76 38.88 25.25 50.14 47.57 48.85
* Filter update equation (CS) hry % b
. ) )= gl | CS + Baseline 16.03 17.66 17.37 24.10 19.38 29.26 20.62 38.87 38.79 38.83
m(t,MN+1)=gm(l,N) — m
e ' ' Kaldi 10.23 12.26 12.96 23.34 1525 29.53 17.26 40.56 38.96 39.76
© Oradient CS + Kaldi 10.86 11.50 10.74 15.62 11.40 19.09 13.20 28.04 28.26 28.15
Vm(l):\/ZleV%n(l) 4 1¢ch N Y Kaldi + LSTM 8.32 998 10.63 18.66 12.21 22.67 13.75 36.38 37.17 36.78
GMM <« MCT 3y |STM CS + Kaldi + LSTM 850 9.66 9.40 13.70 9.64 16.26 11.19 28.27 27.99 28.13
S training data >
}double-stream o« Conclusions
: . . AMM N Multi-channel: CS reduction > 25% WER, LSTM reduction ~15% WER
 Kaldi GMM (Slmllarto basellnesystem) + e LSTM thneme recognition . . o o .
» Basis feature space MLLR for adaptation . 26 Mel filterbank features * Single-channel: LSTM reduction ~7% WER (Real Data), ~20% WER (Sim Data)

e Trigram language model recognition result » 3 layer, 200 units




