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Overview

2012 (yesterday) 2016 (today)

PDA-based Smart Phone/Tablet-based
SDIO interface USB/Wi-Fi interface
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Real-time Cochlear Implant Sound Processor
Advanced Combination Encoder Algorithm
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Hardware — Interface Board

Bilateral Audio I/O ports
RF output (3.5mm)

Wi-Fi
Transceiver

Custom Audio
connectors (L/R)

Audio CODEC

Power Management
Circuitry (PMC)

Serial USB-UART USB port

FPGA
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Features

@ Supports unilateral, time-synchronized bilateral stimulation
® Electric alone and electric + acoustic stimulation (EAS).

® Supports two operational modes:

@® Real-time: Similar to a clinical body-worn processor to conduct experiments
in free field. Smartphone/tablet acts as a processor. Suitable for take-home
field trials.

@ Bench-top: allows platform to be used in bench-top (offline) mode to
conduct experiments in laboratory (e.g., using MATLAB) for acute studies.

@ Flexibility in implementing sound coding algorithms as Apps
@® Programming flexibility — MATLAB, C, C++, JAVA, C#, LabView
ﬂl @ Wireless (Wi-Fi) link + USB interface.

a0 ) @ ldea can be extended to iphones, windows-based phones/tablets

TORONTO



Bl CFoa

i File Edit View Felp Bat

(ﬂﬁiﬁr@_—:_
CQARE fCscny

|

Strstegy—_

O ACE

Duration (ms|

Paraneters for tectanguer puése train

100

MR

e

ra
=
=]

218/

215
215,
214

Cl2016
TORONTO

MATLAB - based processing in real-time

Available Software Suite (UTDallas, CRSS-ClLab)
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Evaluation
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Free field evaluation
Free filed evaluation

@ Six post-lingually deafened adult Cl users

@ Assessment of speech recognition accomplished with adult minimum speech test battery (MSTB) for
adult Cl recipients.

@ Clinical Processor(s) —
RT Processor (PC) —
Benchtop Processor (PC) —

CI512 + N5

L: CI512 + N5
R: Freedom CI24RE CA + N5

Freedom CI24RE + N5
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Direct Connect mode
@ All devices were programmed with ACE sound coding strategy
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} 60 dB SPL in a double-walled sound-booth

Age (yrs) | Implant + Processor Configuration | # of electrodes Implant
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Results

Speech Material

100
00 ® Clinical
%0 B Benchtop
20 M Realtime
60
50
40
30
20
: ! lil 1
0
o &
\00\5 . x@ %\ox% éﬁ“ & \QOQQ,@ é&o“’\ <<‘,</x\9 é&xc;b &
¥ & ¥ S o s ¢ s

2 way repeated measures ANOVA revealed no
significant difference between processor types



Conclusions and Future Directions

@ Flexible research interface developed to carry out a wide variety of acute
and chronic experiments.

@ Supports easy development and quick evaluation of new research ideas
without learning advanced programming skills.

@ Results from preliminary study indicate equivalent performance to the
clinical processor; ensures reduced/limited platform impact.

® CRSS-ClLab will distribute the platform to research laboratories.

@ CRSS-ClLab will extend idea to iphones, & mobile widows-based systems.
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