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www.utdallas.edu/~thib 
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 Rationale for Assistive Technology 

› Remote Microphone Systems 

 Types of Remote Microphone Systems 

 Speech Recognition Benefits with Remote 

Microphone Systems 

 Verification of Remote Microphone Systems 

 New Ideas re: Assistive Technology 

 Summary 







Linda M. Thibodeau, Ph.D.                            University of Texas at Dallas                             May, 2011                                  

We can always improve hearing in noise 

by placing the microphone closer to the 

source and transmitting the signal wirelessly 

to the listener! 

 FM System 

 Bluetooth Microphones 

 Digital Streamers 
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FM TRANSMITTER 

FM RECEIVER 

Basic FM Arrangement 
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Some implants can use universal  FM receivers 

 

Some have dedicated 

FM receivers  

 

11 
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Remote microphone systems allow for: 

 1) an increased signal-to-noise ratio for 

    speech perception 

 2) consistency of signal level 
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 Traditional FM System 

› Level of FM signal is fixed above level of HA 

signal 

› +10 signal-to-noise ratio (SNR) 

 New Adaptive FM System 

› SNR varies depending on ambient noise level 

› If noise exceeds 57 dB SPL…a signal is sent to 

FM receiver to increase the SNR 
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 At each of 6 stations, listened to tour guide  

Traditional and with Adaptive FM and then 

completed  a rating card. 
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 The participants selected a preferred 

setting at the conclusion of each 

activity.  

 For half of the activities, 100% of the 

participants chose Adaptive FM as the 

preferred setting.  

 For the remaining activities Adaptive FM 

was also preferred by 80 to 90% of the 

participants.  

24 
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 New Adaptive Feature is in all Phonak products 

with “i” or “+”  
                           (i.e. MLxi with inspiro, or Smartlink+ with ML12i) 

› SNR varies depending on ambient noise level 

› When noise exceeds 57 dB SPL…the benefit is 

increased-BUT BOTH TRANSMITTER AND RECEIVER 

MUST HAVE ADAPTIVE TECHNOLOGY! 

Inspiro transmitter MLxi receiver 
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 Purpose: To evaluate Communication 
Interactions with infants and caregivers with 
and without FM while riding in the Car 

 Video Recordings made in: 
› While parent speaks naturally during actual car ride 

 First Recording done in 2009 
› Toddler  (18 mos old)  

› Bilateral  Cochlear Implants 

› Smartlink with MLxs Receivers 
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Same Family – about 1.5 years later 

 

To illustrate advantage of the Adaptive FM, 
background noise increased by adding music 
from the radio 

 

Comparison –   NO FM 

   Smartlink (Traditional FM) 

   inspiro (Adaptive FM) 
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     Companion Mic by Etymotic Research 

 

 

 

 

 

One Receiver and Three Transmitters 

Not FM……Digital Streaming Technology 
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 Three people can wear transmitters 

 One person with loss wears the receiver 

› Voice of 3 talkers delivered to user via 

 Earphone inserted in ear 

 Direct Audio Input to Personal Aid  

 Neckloop and T-coil in Personal Aid (set to M+T) 

 



Linda M. Thibodeau, Ph.D.                            University of Texas at Dallas                             May, 2011                                  

 Advantages 

› Relatively inexpensive (entire system < 1 HA) 

› Separate volume controls for each transmitter 

› Master volume control on the receiver 

 Disadvantages 

› Specific startup sequence 

› Cannot use alkaline batteries 

› Only three talkers can wear transmitters 
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If you didn’t program the HA and want to 

find out t-coil option, a quick way is to use 

a WATCH with a battery!! 

 
If you put the HA on “T” 

setting and hold it on battery-

powered, non-digital, watch, 

you can hear it TICK!  

Then you know there is a  

T-coil program and need to 

proceed to verification of  

the T-coil. 
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ANSI S3.22 2003 specifies measurements of T-coil in hearing aids as part 

of routine electroacoustic analysis. The T-coil response will be compared  

to the microphone response….ideally they should match and RSETS=0. 

Use Telewand to  

deliver electromagnetic 

signal 
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Step 1: HA alone in test box 

Curve 1 

Step 2: Transmitter in test  box while HA near loop 

Curve 2 
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Curve 1: EHA65 

Curve 2: EFMHA65 

 

Curves should match +5 dB  

 

 

With t-coil  expect to lose low frequencies 
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 There can be signal variation with 

orientation and distance of the T-coil in 

the aid from the electromagnetic field of 

the neckloop 

 Made electroacoustic measurements 

with neckloop of Companion Mic System 

taped in infant seat while moving HA into 

4 positions 
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TYPICAL USE                             SIDE 

ABOVE                                    INFRONT 

 

Output in the coupler 

measured when  

transmitter in the test 

box and HA set to  

“T” position is moved 

around the loop 

 

 

Might expect signal 

variation as the HA  

moves further from  

the loop. 
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Curve 1: TYPICAL USE 

Curve 2: SIDE 

Curve 3: ABOVE 

Curve 4: IN FRONT 

 

Curves were surprisingly similar! 

Slight increase in high 

frequencies and expected low-

frequency variation;  

Suggests a strong neckloop! 
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Purpose: Compare speech recognition with companion mic system and 3  

 talkers to  listening with personal hearing aid 

 

Subjects: 3 teenage, bilateral hearing users, with SNHL 

 

Procedure: Speech recognition in 65 dBA classroom noise while talkers wore 

 Companion Mics for two conditions and third condition was HA only 
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Condition # 1 

180°Signal Speaker 

Participant w/ Receiver, 

  no hearing aids 

Talker w/  

Transmitter 

Pre-recorded background 

 noise 65 dB A 
Laptop 

Talker w/  

Transmitter 

Talker w/  

Transmitter 
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Condition # 2 

180°Signal Speaker 

Participant w/ Receiver, 

  no hearing aids 

Pre-recorded background 

 noise 65 dB A 
Laptop 

Talkers w/  

shared Transmitter 
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Condition # 3 

180°Signal Speaker 

Participant w/  

hearing aids only 

Talker 

Pre-recorded background 

 noise 65 dB A 
Laptop 

Talker Talker 
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Phonak-MyLink                           Oticon-Arc 

Use with ANY manufacturers’  

Hearing Aids set M+T 
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Phonak-iCom                            Oticon-Streamer 

Compatible with SPECIFIC manufacturer’s hearing aids 

Can use with cell phone via Bluetooth Connection 
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Oticon Streamer can interface with small clip on  

 mics that can be worn by family members 

 

 

 

 

Can use 8 clip on mics but only one person can 

 talk at a time 
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Every child with hearing aid or implant is a candidate  

 for a remote mic system 

 

Remote mic systems for infants have psychosocial  

 benefits for parents 

 

Every system must be verified electroacoustically 

 

There are many options to consider for price range and  

 communication activity 
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