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1) Introduction
• Wireless remote microphone technology (WRMT) can 

• not only improve speech intelligibility 
• but also reduces listening effort [1, 2, 3]

• Although the advantages of WRMT are well known an individual and objective 
evaluation is required

• To demonstrate the benefits to the patient and health insurance
• To check and compare different systems

2) State-of-the-art & objectives
• In practice and literature, several settings are used to evaluate the 

performance of wireless remote microphone systems (WRMS), e.g. 
• Measurements in a real-life situation [4]
• Using a realistic and complex test environment [4]
• Using a simple and unrealistic test environment [5]
• …

• The setups used provide either no realistic results or they are too complex to 
be used in everyday practice

Objectives:
• A measurement setup that is easy applicable and provides realistic results
• As reference environment, the listening situation in a classroom or during a 

lecture shall be emulated

3) Measurement setup
• Requirements: 2-channel speech audiometer with 3 speakers

4) Defining the speech and noise signal
Speech signal
• As speech signal the German Freiburger monosyllabic speech test is used [6] 
• The distance to the speaker is emulated by adapting the speech level

• The distance can be arbitrary without changing the size of the setup
• Here a distance of 4m is chosen

• For the reference situation, the following specifications are assumed: 
• A lecture room with a volume of 300m³ and a reverberation time of 0.6s
• A human speaker generates 65dB SPL at 1m distance

In this reference situation, the speech level is 58dB SPL according to the 
Hopkins-Stryker equation [7, 8]

Noise signal
• An arbitrary noise signal can be chosen

• Here white noise with 60dB SPL is applied

5) Measurement procedure 6) Study
• The practicability has been demonstrated with 14 elderly test persons with a 

symmetric hearing loss of type N3 according to table 2 in DIN EN 60118-15
• The effect of presenting the same noise signal with 2 speakers is analyzed [9]

7) Conclusion
• A measurement setup is presented that allows one to evaluate the individual 

benefit of a WRMS for a patient in a classroom situation
• The setup is designed so that it is easy applicable in everyday practice and that 

important features of a classroom situation are still preserved
• The noise level is equal at the position of the remote microphone and at 

the position of the patient
• The direction and level of the speech and noise signal are equal at both 

sides of the patients head
• The speech and noise signal are not presented from the same direction

• The practicability has been demonstrated with 14 elderly test persons
• As result, the speech intelligibility with and without or with different WRMSs 

can be compared
• This result is so intuitive that also the patient can interpret it
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(I) Speech test without WRMS

Result I: Speech intelligibility (in %) for 
the everyday hearing condition, e.g. 
with hearing aids and/or cochlear 
implants, etc.

(II) Speech test with WRMS

Result II: Speech intelligibility (in %) 
with WRMS.
Note: This step can be repeated to 
compare different systems.
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