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recognition in quiet and at +8 dB SNR (recent study in our lab’)

* Much of the research!* to date on speech understanding in children Co-located | SeparlatEd |
using bilateral cochlear implants (BiCls) and children with typical 100 B o 100 . 0 e
hearing (TH) has used standardized tests with contextually meaningful ~100 5 5 ~ m Cg ® 0% 7 B @, o¢ Mo &I !
o~ == | | 2 50 90 | o]e) : | —~~ 90 ' ' O ' A
Content. ~ 90 N ~~ O O o I I O I
o L . . . N . - = o X © . oo % ! © I S o .+ © ! I !
* Significant variability was found in both groups of children, and it was 2 80 == S N | | A ~ gol © : I I
: . . . 3 + 40 n 980 O | | n . 00 9. O .
greater for children with BiCls compared to TH due to factors including »n 70 - + S O . : o 'Am ©°7. O Lo 8 : o :
auditory experience, neurocognitive abilities, integrity of the auditory 5 60 e 30 S 70 oo | 'MW O . o g 70 o 1 l
- 50 e @ o : @) : (@) : m o I . |A 1
system and etc. = s = | n = ' - ' 60 | I I
. . . . Q 40 % 20 (- 60 4 : o : : - ® I I
* Processing of semantically meaningful sentences (Coherent) is S 30 ® 1 T IS 5O : . Y \ O | : ' A
different than processing of sentences that violate the semantic Dé 20 o 0 = 50 o T : : c o0 m L I :
context (Anomalous) due to the involvement of top down vs. bottom § 10 [ S o 1 A g 40 0 : A |
up processing (Figure 1). a0 : : a g , S 40 o | A I | ) H
Quiet Co-located Separated Coherent Anomalous i 30 o | ! ! e 30 I I :
Top-down guidance of lexical selection , _ . _ . c [ | | | % o " AA | !
i - I Figure 4: Effect of Semantic Context on Figure 5: Effect of Semantic Context on Spatial g ! ! ! ® 5 I I :
i | PRI __ cmmmmea. Speech Recognition in children with TH’ Release from Masking in children with TH’ D 20 | | | L E E E
Her new skirt Her good slope ( P~ > %) 10 i E i N 10 : : :
was made of ... was done in ? = Study Objectives : : : ; E E E
l . . To examine the performance at varying SNRs of target and interferers, in children with 0 ' 5 ! : 5
S L i : : -5 0 5 10 -9 S
wool ot o BiCls and TH, for semantically Coherent and Anomalous sentences. _ _ _ . o Nl .
cotton P ¥ . To examine the effect of Coherent vs Anomalous speech on speech recognition and Sianal-to-Noise Ratio (dB) . Slgn.al to-Noise Ratio (dB) N _
silk carol 4 - Ty SRM in children with BiCls and TH. Figure 8: Effect of Semantic Context on Speech Recognition with Figure 9: Effect of Semantic Context on Speech Recognition with
: arrot 0 L= ! interferers Co-located with the target Speech in children with interferers Separated to ”ght in children with BiCls and children
venom M ETH 0 DS BiCls and children with TH with TH
£ A~ N o | o Spatial Release from Masking (SRM) BiCI1 ® Coherent
U I p I, B, * Participant Characteristics: Children with BiCls ages 9-17 years, and TH ages 9-15 | | A BiCI2 ® Anomalous
pilie - piiis- @ousth/PhonetE years. To date we tested two children with BiCls and five TH children; all are native 50 I : SRM O Children with TH
—— e . . . . . ' ! A
English speakers. Children with TH were screened for bilateral normal hearing || _ 0 ! !
, o , _ sensitivity from 250-8000Hz. < 40 : :
Bottom-up lexical activation and integration ) , , ~ ! ! . h - : | d and g
a— Sa— * Test Environment: Testing was conducted in a standard, carpeted sound-treated booth o o : Speech recognition scores in co-located and separate
| /’ Santant “’\. (~200 ms RT,,); stimuli were presented through loudspeakers with the target at 0° and || - | | conditions for BiCl1 improved from -5 to +5 dB SNR for
Her new skirt Her good slope emEtue . : . . . . n 30 T . :
) . interferers at either 0° or +90° azimuth. Loudspeakers were positioned at ear level, at || @ o : : both types of sentences and scores were always high
MARTRSE Ofim Wasidenei] lisz/r@t a distance of 1.2m from the center of the head. = o . | with coherent sentences indicating the effect of
* Target Stimuli: Pre-recorded sentences> were spoken by a male talker with standard g 20 © semantic context (Figure 8 & 9).

American English accent, presented at 60 dB SPL. ‘E oo | * However, speech recognition scores in separated
denim carot Lemal -Phonologically, lexically, and syntactically balanced sentences with 6 to 13 words o 10/ m o° | N condition for BiClI1 with both types of sentences not
cotton carol -Ten sentences per condition, half the sentences were coherent, and half were D 1 | improved in comparison to co-located condition
venom parrot anomalous. &’ 0 _ : e (except for -5 dB SNR with anomalous sentences),

" = * Interferers: Sentences (2-talker interferer created by overlaying two recordings from e . | indicating limited benefit from spatial cues (Figure 9).
U | the same female talker); presentation level of interferers was adjusted to create four © 210 :A! ! * Speech recognition scores in co-located and separated
- * > Signal-to-Noise Ratios (SNRs). (% - I : conditions for BiCl2 improved from O to +10 dB SNR for

“ A Ph e e s : . ! ! :
\COUSt'C/ e * Familiarization: Four coherent and four anomalous sentences presented in Quiet and ° : : both types of sentences and scores were always high
. L. Effoct of S e Context on Sneech P ons Co-located conditions. -20 | . Anti-SRM with coherent sentences (except at O dB SNR),
Igure 1: eCt o1 semantic Lontext on eec erception . . . . .

8 | .F? S P | * SNRs tested: SNRs were selected based on pilot data indicating which SNRs should be -0 0 0 10 indicating the effect of semantic context (Figure 8 & 9).
* Effect of semant.lc c.ontext on speech r(?cognltlon N NoISe (Flgure 2) and targeted for use with children who use BiCls. Both groups of children were tested at -5, Signal-to-Noise Ratio (dB) * However, speech recognition scores in separated
S().UI"CE segregation I.ntquUCEd byspatlal Reéease fr.Om I\/IaS.klng (SRM) O, +5 and +10 dB SNRs in co-located and SeparatEd conditions (Figure 6) Figure 10: Effect of Semantic Context on Spatial Release from .COndition fOr BiCl2 Wlth both types of SentenCES. nOt
(Figure 3) was examined in a previous study® for children with TH * Both groups of children were also tested in quiet. Masking in children with BiCls and children with TH improved in comparison to co-located condition
(n=23; 9 to 15 yrs) using semantically Coherent and Anomalous (except for +10 dB SNR with coherent sentences),

 BiCll showed SRM only at -5 dB SNR with anomalous
sentences. BiCl2 showed SRM only at +10 dB SNR with

sentences. indicating limited benefit from spatial cues (Figure 9).

* Speech recognition scores of children with TH showed

* )) Target Speech . . .
100 <) et coher.ent sen-tences (Flgyre 10). Chlld(rjen with TH showeg the benefit of semantic context and spatial cues as
90 (2-talker) SRM in varying semantic context and SNRs as expecte expected in varying SNRs (Figure 8 & 9).
80 (Figure 10).

o N
o O

® Coherent
® Anomalous

s L —— Summary and Future Directions

\ || J
Masking SRM * Children with TH: Speech recognition scores were higher (better) with coherent vs. anomalous sentences, across SNRs, and
Figure 6: Configurations for Target and Interferers interferer locations, suggesting advantage of semantic context to extract meaningful speech information.
* Children with BiCls: Preliminary data from 2 children indicated that performance was overall within the range observed in
children with TH, and that they also took advantage of semantic context in both co-located and separated conditions except for
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Figure 2: Effect of Semantic Context on Speech Recognition in children with TH in Quiet bet\/\{een SNR and semantlF cc?nte;(t. For the 2 BiCl participants, ?RM was |.n.the negat.lve values for some SNBs (anti .SRI\(I).
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Figure 3: Effect of Semantic Context on Spatial Release from Masking in children Figure 7: Effect of Semantic Context on Speech was  observed in  varying

with TH in varying SNRs® Recognition in Quiet in children with BiCls and TH semantic context (Figure 7).




