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Agenda

Getting to know the hardware
 Multiple configurations to use the platform

Software
 MATLAB
 Android

How to use the platform in your research
 Equipment needed

How to conduct human testing with the platform
Resources
Demos + Hands-on session
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Platform – at a glance

Compatible with:
Cochlear implant Cochlear Corp. (CI24)
Hearing aid transducers

Supports:
Unilateral and time synchronized Bilateral electric 
stimulation
Synchronized acoustic stimulation –
bimodal/electric+acoustic stim.

Modes:
PC-based for Laboratory studies
Android for field trials

Plug-and-play
Portable, wearable
On-the-go adjustment of sound processing parameters
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Interface Board

HS8 clinical BTE 
microphones

Clinical active RF coils
3.5mm custom microphone INAudio OUT

FPGA

Audio CODEC

Micro-USB port

Wi-Fi transceiver

Wi-Fi/USB switch

Power management 
circuitry

Serial USB/UART

Dimensions: 2”x3”
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PC-based Setup

Acoustic Signal
Microphone

(BTE)

RF coils

Digitized acoustic signal

Processed stimuli data

Electric output for 
Cochlear Implants

Insert phones

Acoustic output for 
Hearing Aids

PC/Tablet



CRSS - Cochlear Implant Laboratory

Android-based Setup

Acoustic Signal
Microphone

(BTE)

RF coils

Electric output for 
Cochlear Implants

Insert phones

Acoustic output for 
Hearing Aids

Android phone/tablet

Digitized acoustic signal

Processed stimuli data
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High-level Overview
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Software

MATLAB-based

Applications for:
• Real-time Processing
• Audio File Processing
• Audio Recording
• Signal visualization
• Psychophysics 

JAVA

Applications for:
• Real-time Processing
• Audio Recording
• On-the-go map changes
• DEMOs

PC Android
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PC – MATLAB-based software

Real-time MATLAB capability

• Integrate your existing MATLAB 
algorithms

• Access to microphone signals
• Complete control on stimuli
• Modular software design
• Simple, intuitive, easy-to-

understand, and straight-forward
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MATLAB applications – DEMO

• Visualize acquired acoustic signal 
waveform in realtime

• Bilateral ACE processing
• Visualize pulse sequence 

generated by processing
• Change parameters on the go

NOT recommended for human use
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MATLAB applications – Realtime ACE

• For real-time bilateral ACE 
processing

• Audio signal from microphone
• Complete control on processing, 

parameters, and stimulation.
• Variable rate supported on frame-

by-frame basis
• Bimodal version also available

• Perfect for HUMAN use

in Free field
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MATLAB applications – Offline ACE

• For processing audio wave files 
from your PC

• streaming  processed files directly 
to implant

• Complete control on processing, 
parameters, and stimulation.

• Variable rate supported on frame-
by-frame basis

• Bimodal version also available

• Perfect for HUMAN testing
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MATLAB applications – Audio Recorder/Visualizer
Audio Scope Audio Recorder

Recommended for Debugging
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MATLAB bimodal (EAS) applications

• 4 channels of time-synchronized stimulation
– 2 channels of electric stimulation (left and right)
– 2 channels of acoustic stimulation (left and right)

• Hearing-aid routines can be implemented as per your needs.
• Similar suite of applications available in bimodal mode.
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Electric + Acoustic Stimulation Gain Profile
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MAP

.m file for MATLAB
Easy to read structure
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Nucleus MATLAB toolbox + CCiMOBILE

• Option to use Nuclues MATLAB toolbox (NMT) to directly stream 
stimuli via CCiMOBILE platform

• Example codes are available (see DEMO)
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How easy is it to modify the codes
Directory Structure
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How easy is it to modify the codes –
General Structure
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Android applications – Realtime ACE

• For real-time bilateral ACE processing
• Audio signal acquired from microphone
• Complete control on sound processing, parameters and 

stimulation.
• Variable rate supported on frame-by-frame basis
• Change parameters on-the-go
• Bimodal version is currently in works

• Perfect for HUMAN testing in free field
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Android applications – Realtime ACE
Change parameters on-the-go
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Android applications – Audio Recorder

• For recording the audio signals acquired from 
BTE microphones

• Could potentially be used for capturing real-
world acoustic environments

• Perfect for HUMAN testing in free field
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Android applications – DEMO variable rate

• Change stimulation rate and pulse width in real-time
• Pulse sequence updates in realtime - visualize on an 

oscilloscope
• For DEMO only
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Android applications – RT ACE

• Audio signal acquired from phone’s microphone
• Signal processing (ACE) in realtime 
• Output pulse visualization
• For DEMO only but can be configured for experimental 

use
• Available on Google Play Store

CCiMOBILE
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Android code - JAVA
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Android code – JAVA – Sound Processing
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Android specifications

• Plug and play hardware
• Board derives power from the 

smartphone
• Connect with any commercial off-the-

shelf USB OTG cable
• Any commercial Android smartphone can 

be used, but it has to be rooted, Google-
version of Android is recommended.

• For reliable real-time operation, run one 
application at a time

• Delay: 16ms
• Power Requirements:
• Battery Life: 4 – 5 hours
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Portability/Wearability – 3D Sleeve
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Safety

• Charge-balanced symmetric pulses only 
• Embedded routines for error checking and correcting stimulation 

parameters
• Pulse-width limited to 400us
• Current levels are checked against the implant type for safe 

operation.
• Standard stimulation mode
• For sound processing, each pulse’s amplitude is checked against 

subject’s MAP and limited in case of erroneous stimulation.
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Recommendations for Human testing

• Set a stand-alone PC/phone specifically for conducting human 
testing.

• Avoid running parallel applications.
• Avoid running extra applications/software on phone.
• Test stimuli on scope before conducting human testing.
• Strongly recommended to have access to implant-in-box emulator
• Test applications are provided to test the integrity of signal and 

real-time performance.
• Always double check the MAP parameters to ensure you have 

typed in correct values.
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Required Equipment

• CCi-MOBILE interface Board
• PC running MATLAB (for benchtop studies)
• Android smartphone (newer recommended with plain Android)
• BTE microphones + RF coils + cables
• USB cables
• Optional: Implant-in-a-box (recommended)

Please fill the Request form and return to us. Reach out to our team on how to get the platform
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Resources

• User Manuals and Technical documentation
• Software updates on the website

– Utdallas.edu/~hussnain.ali/CCIMOBILE.html
– GitHUB – cilabutdallas

https://github.com/cilabutdallas/CCiMOBILE.git

• How-to videos
– Youtube Channel – CILab UTDallas

• Social media
• Annual Workshops (ASA/CIAP)
• Boot-camp at UT-Dallas
• Always feel free to email our team

– John Hansen: john.Hansen@utdallas.edu
– Hussnain Ali: hussnain.ali@utdallas.edu

mailto:john.Hansen@utdallas.edu
mailto:hussnain.ali@utdallas.edu
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DEMOS

MATLAB (Electric) MATLAB (EAS)

Android + Tech. Resources

Juliana (Juli) Saba Angell Sandeep Ammula

Hussnain Ali John Hansen

Two DEMO systems available for you to experiment with
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