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“Age Sensitive ICT Systems 
for Intelligible City For All”
I’CityForAll



CALL 4 ICT-based solutions 
for advancement of older persons’ mobility
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Mobility in public confined spaces Mobility in the urban space

Two main situations

I’CityForAll projet 2012-2015

ICT solutions: “Bring back normal hearing 
experience to presbyacusic elderly” 
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End users field trials Solutions Age Sensitive
Users – Products

Lipade 

ICity - Loudspeaker

ICity – Car

I’CityForAll consortium  

I’CityForAll projet 2012-2015



Surveys for Mobility in public confined spaces and in the urban space 
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Q1: when you are in a train station during peak hours you can hear and understand vocal
announcements.

Q2: jingles prior to vocal announcements help you to pay attention to the announcements.

Q3: you are worried, upset or angry at the thought of not being able to understand the vocal
announcements.

Q4: when you are on a platform, noises and loud sounds hurt you.

Q5: when you have the feeling not to hear well,you think that it is due to your hearing problems.
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Percentage

No answer Never(1%) Occasionally(25%) Half the time(50%) In general(75%) Always(99%)

Railway Station

Intelligibility decreases for all Presb. at 
peak hours

Jingles help  paying attention to the vocal 
announces for all

Feeling of stress and discomfort is  more
noticeable for Normal hearing 

Preb. are the most hurt by loud sounds 
and noise 

Presb. with HA are more aware about 
their problems than without HA

HA: hearing aids 

Presb: Presbyacusic persons

survey

Surveys for Mobility in public confined spaces

I’City solutions
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All persons have difficulties to estimate
alarm distance estimation, with higher
frequency for Presb. with HA.

Front/back and left/right confusion is a
common difficulty for Presb.
For left/right localization, Presb-HA have
more difficulty to localize the alarm source
than Presb. without HA.

During high traffic, All persons have few
difficulties to distinguish the different in-car
alarms.

Presb. have difficulties to hear in-car
alarms or on-board navigator in noisy
environment. This occurs occasionally for
Normal hearing and more often for Presb.
in particular with HA.

: case of high traffic with closed windows

HA: hearing aids 

Presb: Presbyacusic persons

Surveys for Mobility in the urban space

I’CityForAll projet 2012-2015

I’City solutions



Lack of intelligibility of vocal announces   & Confusion in localizing alarm sources

affect differently Normal and Presbycusic

The survey confirms that
“For All” solutions
are necessary for

better intelligibility
in public confined spaces 

and
better localization  in the urban space
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I’City – Loudspeaker in public confined spaces 

for better intelligibility

of vocal messages and jingles
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I’City – Loudspeaker for better intelligibility

1 2
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I’City – Loudspeaker for better intelligibility
PRODUCTS
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I’City – Car for enhancing alarm localization
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I’City – Car for enhancing alarm localization
PRODUCTS
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in lab & in vivo validation of I’City products 
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in lab & in vivo validation of I’City products 
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Without increasing the overall loudness of the vocal announcement,
Levels 1 and 2 of Perceivall pre-compensation enhance the intelligibility

for both normal and impaired hearing persons

I’CityForAll projet 2012-2015

Mobility in public confined spaces
Pre-compensation module of PerceivALL

In lab tests at EPFL LEMA, 10 Normal Hearing, 10 Persbyacusic without hearing aid 
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Normal Hearing Presby. With HA Presby. Without
HA

PresbyON

PresbyOFF
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Normal Hearing Presby. With HA Presby. Without HA

PresbyON

PresbyOFF

Mobility in public confined spaces
Pre-compensation module of perceivALL

Foggia railway station Italy, 13 Normal Hearing, 15 Presbyacusic without hearing aid and 10 with hearing aid

Better hearing for both normal and presbyacusic persons

Raise intelligibility for Presbycusis to -at least- a normal hearing level 



Mobility in public confined spaces
SIMforAll Objective intelligibility measurement tool
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 Presbycusic behavior is correctly modeled by the SIMforAll algorithm
 Good correlation between subjective and objective scores for NH, HI and “For All”
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in lab & in vivo validation of I’City products 
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Mobility in the urban space Driver assessments

Audio and visual HMI
improve the “siren direction detection” ability and reduce reaction time
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Mobility in the urban space Driver assessments
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CRF in lab tests
40 people (1/3 females, 2/3 males), with ages ranging from 20 to 65, with normal hearing(*)
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Reaction 
time (s)

Up to 42 % increase of sound localization  with 1s reduction in reaction time

Percentage of sound localization of the DOA(**) of siren Reaction time average for right localization of the DOA of siren

*The effects of Presbycusis are simulated by appropriate processing of the sound signals 
into 4 groups of “virtual” hearing impairment: normal hearing and 3 levels of hearing loss

* * Direction of arrival
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Mobility in the urban space Driver assessments

AlarmSniffer and Perceivall: Auditory display module

I’CityForAll solutions improve the sound localization for drivers including presbycusis drivers 



Thank you for your attention
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Age Sensitive ICT Systems 
for Intelligible City For All
I’CityForAll

www.icityforall.eu


