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INTRODUCTION SPEECH INTELLIGBILITY RESULTS PREFERENCE TEST RESULTS

* Improve speech intelligibility in binaural hearing aids using binaural  N=14 self-reported normal hearing subjects Same S-10U30 and S-10U-60 scenarios as for SRT measurements (no
beamforming algorithms * Adaptively adjust target-to-masker-ratio (TMR) to measure SRT50 time-compressed speech) and TMR of -10 and 0 dB, 4 algorithms
* Subjectively compare several binaural algorithms with different design SRT S-10U30 SRT S-10U-60 compared per experiment in a rank test
criteria in terms of interference and noise reduction and binaural cue - N e N=9 self-reported normal hearing subjects
preservation for a cocktail party scenario 109 * Lack of overlap with zero line indicates significant result [4]
Speech intelligibility: e 59 1 6
* 50% SRT measured using Oldenburg Sentence Test (OLSA) with time- > —_ T °r
compressed speech (compressed to 40%) [1] 0 - - T 0 o ) g An ¢ = Y
Subjective Preference Test: T T E T I I _ 5 L i g4 } }
* Rank test with spatial scenario (desired + interfering speaker) s ¢ B M H | : I | | % T S % §
projected on a screen to provide visual information : ¢ H o 5 oMM x 3 3 22
» Task: Rate overall preference when listening to the OLSA speaker 10 - N _ 104 - 5 | % b T T § §
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Reference algorithm: - e 2 Al B NN IRl VPRR
* Bilateral MVDR beamformer (SNR optimal) steered towards 0° (BIL) N = Y — o T o T T T S'; & * All algorithms preferred over IN and
Binaural algorithms [2]: BIL * kokok o o kkk  kkk g Kok ok kotok E I - I { BIL
+ Binaural MVDR (SNR optimal) and binaural MPDR (SINR optimal) e T —— g, § * For3-10U30 LCMV preferred over
only preserving binaural cues of target source MPDR ik ok Rk ek bk sk o o % § MVDR but vice versa for 5-10U-60
Constrained binaural algorithms [2]: LCMV G i A o B 2 B R L B R G o 2 ° although LCMV shows .better SRT
+ Binaural LCMV (SNR optimal) and binaural LCMP (SINR optimal) LCMP B R xR R R %X o o o Sof ?+ For SINR optimal algorithms (collapsed
also preserving binaural cues of residual interfering source Significance of SRT differences for S-10U30 and S-10U-60 . T | | ovefr S-1OU?O and 5-10U-60) clzar
Algorithms require several quantities to be estimated from the signals: » All considered algorithms significantly improve speech intelligibility Eﬁ% M\I/VER LCIVI\EIV M\gf[*)LR chﬁv ,LVIC(I}AD\; Ip_)éleweprence or MPLR compared to
* Binaural MVDR does not improve SRT compared to bilateral BIL
despite better SNR improvement but distortions of interference cues
SIL . Required e LCMV outperforms BIL and MVDR due to additional binaural cue S U M MARY
MVDR Required Required : : : :
MPDR R eauirec Required p.res.e.rvatlon and better suppression of interfering source [2] (only | | - | | —_— |
L CMV R equirec Required Required significant for S-10U-60) |  Binaural algquthms significantly |mprovg speech Int6!|lglbl|lty in cocktail
L CMP Reauirec Required Required * MPDR clearly outperforms other algorithms for S-10U30 and LCMP party sc.enarlos an.d are preferrgd over bilateral algorithms
shows no improvement over MPDR * SNR optimal algorithms: LCMV improves SRT compared to MVDR
* DOAs estimated using SVM-based method [3], steering vectors and (significant for S-10U-60) and is subjectively preferred for S-10U30
diffuse coherence matrix calculated from anechoic prototype ATFs. REFERENCES * SINR optimal algorithms: LCMP does not improve intelligibility or
* Weighted-overlap-add, fs=16kHz, | 0ms block length, 50% overlap oreference over MPDR for both spatial scenarios
Acoustic Scenario: [1] A. Schlueter, T. Brand, U. Lemke, S. Nitzschner, B. Kollmeier, and I. Holube, “Speech perception at positive signal-to-noise ratios using adaptive
* Desired source (German speaker) at -10°,interfering source (English T2LE Hadad D, Maroriomdt. 5. Doclo, and 5. Gannot. “Theoretical Anhcis of Brmral Tranfor Function MVDR Besmformers with Interference Cue This work was supported by the Cluster of Excellence 1077 Hearing4all, funded by
speaker) at 30° (S-10U30) or -60° (S-10U-60), diffuse babble noise 31 1. Kaysor and J. Amenaile, A discpinative learning aoproah o probabilti scoustic source locaiztGon n Proc. Intermational Workshag on the German Research Foundation (DFG), and a research gift from Starkey Hearing
(SNR: -2dB) 141K Woouke, K. Fit, €. Recker, . Reynold, ane T Zvang, “Sudechvtn harmeni enhancement of noise corrupted speetc fo hearing impaired Technologies.
listeners,” in Proc. IEEE Workshop on Applications of Signal Processing to Audio and Acoustics (WASPAA), Oct 2015, pp. 1-5.




