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Background:
Most clinical cochlear implants (Cls) extract and transmit coarse speech envelopes
to stimulate the auditory neurons that help recipients restore partial hearing ability.
The Incomplete representation of the rich fine structures In speech has
significantly degraded the Cl recipients’ ability in high-level perception, including
their speech understanding in noise.

What we do:
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loss = wips * lips + Weny * leny YWyoc * lyvoc (4)

Where the weights w;ps, Weny Wyoc are setto be 0.7, 0.3, and 1
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Pre-process: 128 points STST (16kHz sampling, frames size 8ms, shift 1ms)
This paper proposed a neural network-based Cl strategy, namely NNACE, which Neural network setting: neural units as shown in Fig. 2 , Adam optimizer, learning Fig.4 NCM scores and significance between systems, at SSN (left) and

has the following features: rate 9'00_01’ | o | Babble (right) noises
. compatible with Nucleus ACE-based CI system and can serve as the modulator | ooseline: ACE, wiener filtering as front-end to ACE (Wiener-ACE), DNN as front- .. NNACE significantly outperforms ACE and Wiener-ACE in most noisy conditions

to generate the electric stimuli end to ACE (DNN-ACE). » The two NN-based systems have comparable performances at low SNRs
e« more noise-robust - THCHS-30 for NN training and objective test * NNACE significantly outperforms DNN-ACE at high SNRs
* might bear a certain degree of the temporal fine structures of speech  speech Subjective evaluation (with vocoder speech) results

Results: database - . MHINT-M for subjective test

Tablel. Listeners’ preference on ACE- and NNACE-outputs in noise-free conditions

. hoise: speech shape noise (SSN), Babble, from NoiseX-92
SNR ACE Comparable NNACE

 Train data: 0dB, 5dB, 10dB, and oo

Subjective and objective evaluations with vocoder simulated speech show that
NNACE outperforms the other methods and further actual Cl experiments are

warranted. . 0 259 0
. Objective test data: -5dB, 0dB, 5dB, 10dB, and oo 28.15% 41.25% S0%
M Eth OdS * Subjective test data: -5dB to 15dB, In steps of 2dB » The subjects have the similar preference on ACE and NNACE in quiet.
Note: for training, each clean speech mix with noise at a randomly select SNR; 1 ACE = NMACE O DMMN-ACE OO0 Wiener-ACE
s_peecth ( ert]veltc_)p) ( Lo (.D Mlaxlmi E odulation _»eltgctrllc_: for objective and subjective test, each clean speech mix with noise at all SNRs, . .
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C Results & Discussion
Training stage Network complexity (model parameters) o —|
DNN-ACE: 0.57Mb; NNACE: 0.49Mb 0 EEETY BT
) '-I'he.complexny- of NNACE and DNN-ACE are comparable Fig.5 Mean SRTs (averaged over all participants) and significance between systems
Objective evaluation (with vocoder speech) results » All SE systems significantly improve speech intelligibility in noisy envelopment
Test stage * NNACE outperforms Wiener-ACE
160 4 1 ACE =1 NNACE = DNN256-ACE 0 Wiener- ACE 160 4 = ACE 20 NNACE =7 DNN256-ACE 0 Wiener- ACE ° TW NN_ m in h imil r rf rm n in h n I
W”’" We”_trained o i o o o NN-based systems obtained the similar performance in each noise type
Specch rebeived by Drocessing core network] ( selection mapping stimuli o | x; e | i ssiis | x? :%' . ) C O n C I u S I O n S & AC kn OWI e d ' e m e nt
Fig.2 Systematic block diagram of the proposed NNACE g 80 - - ™. g 2 - = '_'__, = * A noise-robust neural network-based strategy NNACE is proposed for Cl signal
_ _ C ey I Jrfjli oy T @ Ty + N L n s processing.
Note: the loss function are calculated as follow equations w . + : W} | 141 % » Both objective and subjective evaluations with vocoded speech imply that
[0SS] cp = Z Z ” Xt )= Xt )+ log(Jw(t, )| + 10—8)H1 (1) 2‘;' AL NI A (‘mﬂ 2‘; N | LAD mj p‘{ NNACE has potential to improve Cl speech understanding in noisy conditions.
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