“Age Sensitive ICT Systems A
for Intelligible City For All” &
For

AAL 2011-4-056

EITEI

|-"

2012-2015

ii#ll' Coordinated by CEA
q

www.icityforall.e




CALL 4 ICT-based solutions
for advancement of older persons’ mobility /

Europe- National Agencies’ program to help older persons é

to sustain their optimal level of mobility for as long as
possible, as well as enhance their individual sense of
confidence, autonomy, competence, security and safety.

&=

-

. Aims at ICT-based solutions to identified user needs:
- Time-to-market perspective of 2 to 3 years after end of the projet

- Realistic trial set-up at the end of the projet

- Proactive end-user involvement throughout the life of the projet
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Starting pOint : Presbycusis is the 3" impairment er
of the elderly after arthritis & hypertension before presbyopia

‘“Presbycusis: Hearing impairment of older persons
impacting the intelligibility perception

and the ability to localize sound source

and therefore physical and social well being”

«
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* 14% only wear hearing aids

Active persons
* 2/3 do not think or refuse hearing-aids

W % presbycusic in EU
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Two main situations %

eI B

Mobility in public confined spaces Mobility in the urban space

For better attractiveness/intelligibility/mobility
in confined public spaces: Supermarket, railway
stations, museum, theater, cinema...

To reduce urban-related accidents of elderly in
urban settings: Elderly are involved in 40% of fatal
injuries (105,000 deaths/year), by walking/car
1500/day accidents requiring medical assistance

ICT solutions: “Bring back normal hearing
experience to presbyacusic elderly”
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End users field trials

- Psycho-sociology ORL

actt CENTICH

 In Architectural and Urban
Ambiances

« With ENEA subcontractor
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Solutions

« ICT-solutions
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Age Sensitive
Users - Products

ICity — Car
Individual cars, professional

vehicles, individual public
transport

—_

QQ |® CRF

ICity - Loudspeaker

In railway station, airport,
museum, supermarket

L'acoustique active




Surveys for Mobility in public confined spaces and in the urban space q 4%

Age related

hearing loss:
(Example Male losses)
1ISO 7029

Cohort of the I'City survey
older than 50 years
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dB

125 250 500 750 1000 1500 2000 3000 4000 6000 8000

Average cohort audiograms

Survey population: 38 persons*
50% Male, 50% Female.

‘ 20% Normal hearing.

30% Presby with hearing aid.
50% Persby without hearing aid.

*Centich-France & Escoop-ltaly 2013



Surveys for Mobility in public confined spaces -
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Railway Station ’
QL: when you are in a train station during peak hours you can hear and understand vocal
announcements.
Nor.without. HA 0% [ I 100%
presb.with. HA 45% [ | 55%
presh.without. HA 44% ] 56%

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

Nor.without. HA 0% SUNei S 100%
presh.with. HA % 91%

presb.without. HA 22% 8% - Intelligibility decreases for all Presb. at
Q3: you are worried, upset or angry at the thought of not being able to understand the vocal peak hours
announcements.
N;?r%%ﬂﬁ o | I R 1o - Jingles help paying attention to the vocal
. . 0 ., 0
presh.without. HA 61% 30% announces for all
— - Q4: when you are on a platform, |n0|ses and loud sounds hurt you. - _} Feeling of stress and discomfort is more
. . (] 0 . .
presh.with. HA 18% | ] 82% noticeable for Normal hearing
presb.without. HA 22% | 78%
Q5: when you have the feeling not to hear well,you think that it is due to your hearing problems. —} Preb. are the most hurt by loud sounds
Nor.without HA | 1009 I 0% and noise
presh.with.HA 9% | 91%
presb.without. HA 4% _ 56% - Presb. with HA are more aware about
100 50 0 50 100 their problems than without HA
Percentage

HA: hearing aids
Presh: Presbyacusic persons

.No answer  Newer(1%)  Occasionally(25%)  Half the ime(50%) | In general(?S%).AIways(QQ%)

Smart Loudspeaker in public confined spaces
For better intelligibility of vocal messages and jingles for all
Products : PERCEIVALL, SpeechConformer, SIMforALL
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Surveys for Mobility in the urban space 4

In the car (alarms coming from outside) : case of high traffic with closed windows

Q1: estimating the distance of the coming alarm source in the situation above, is mare diffic uit
,during high fraffic with windows c losed

et
EIL| B

. (’3\,
e

orwmatra | 4% I ] son
PresbwilHA | 27% - 7%
PresbuiioutHA | 37% [ . 6%
Q2 recognizing if an alarm is coming from the front or the bac k,is more diffic ult ,during high
traffic with windows closed
HorwiinoutHA 82% I ] 8% ) All persons have difficulties to estimate
Presbwin.fiA 3% a . I B alarm distance estimation, with higher
Presb.without HA 4% s 58% .
frequency for Presb. with HA.
Q3 recognizing if an alarm is coming from from your left or your right,is more difficult , during
high traffic with windows closed K left/rich fusi '
ot [ o [ o Front/back and left/right confusion is 2
Presb.with. HA 2% [ ] 3% common ?Ilfflculty f(_)r P.resb.
Preshuithout HA 539 ] aT% For left/right localization, Presb-HA have
In th i : ) - more difficulty to localize the alarm source
n e car (in-car alarms .
(24: you can distinguish different in-car alarm bips (parking aid bip,safety belt undo bip.fuel —} than Presb. without HA.
gauge bip,dashboard alarm bip),during high traffic with windows closed.
Nor-without HA 18% 82% During high traffic, All persons have few
Bresh wit HA o7 . difficulties to distinguish the different in-car
_} alarms.
Presb without HA 16% I 84%
Q5: passenger conversation and the use of radio, CD or music player prevent you from hearing Presb. have difficulties to hear in-car
navgator information and in-car alarms dunng high traffic with windows closed. alarms or on-board navigator in noisy
Nor.without HA 100% ‘ 0% environment. This occurs occasionally for
’ Normal hearing and more often for Presb.
presb.witn. HA 55% - 4% in particular with HA.
Presb.without. HA T9% I . 21%
1
100 50 0 50 100

HA: hearing aids
Presh: Presbyacusic persons

Percentage

. No answer  Never(1%)  Occasionaly(25%)  Half the lime(so%). In genera[‘!5%). AWays(99%)

Smart loudspeaker for vehicles for better localization of alarm sounds*
and an appropriate enhancement of in-car alarms**
Products : PERCEIVALL, AlarmSniffer

*e.g. ambulances, police cars
**e.g. safety belt warning, lane change warning

8
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Lack of intelligibility of vocal announces & Confusion in localizing alarm source’
affect differently and

The survey confirms that

are necessary for

in public confined spaces
and
in the urban space
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VTN

“Intelligibility”
Objective

in public confined spaces
1{e]g
of vocal messages and jingles

I’CityForAll projet 2012-2015



I’City - Loudspeaker for better intelligibility %

In railway station, airport, museum, supermarket...

Speech Conformer PerceivALL

I’CityForAll projet 2012-2015



I’City — Loudspeaker for better intelligibility
PRODUCTS

SI MForAH ;

NO ONE LEFT BEHIND
AUDIO FOR EVERYONE, ANYWHERE

Know your customer audio experience
with the new generation of intelligibility L -

assessment algorithm For better |nte|l|g|b|||ty and localization

X, Easily homogenizes the timbre of voices
The SIMforall algorithm provides a Speech Intelligibilicy Measure for of audio S|gna S
a variety of hearing abilities. It provides a for all score of perceived P VAN el oisin h " £ d
intelligibility for & specified population or for a specific sensorial e e g D Diiarag er o) diverse. Spaces
hearing loss teking into account the acoustic environment and t‘he variability of sound
ambiances. Its parameter setting allows an application in confined spaces
such as railway station and airport or vehicles.

gilis? \* W |

The Speech conformer homogenizes the timbre of different voices
The algorithm analyses the spectrum of the input signal and applies
the necessary gains so that the spectrum of the output signal meets
the target spectrum chosen by the user.

Heari ing Ald : SIMFerdl

Two steps to homogenize voice spectra
Assessement Mobile solutions

1 . 2
" ” » " Specify the target spectrum Visualize and tweak the Gain in bands
ForAll” user Acoustic environment “Standard: [ECE0262-16 femala warmth, Presence and Brightness
oriented processing oriented processing e e
~Free user: speciication with cursors
SONOMETER and similar devices
integration

o

PerceNAlI system |n(|ude5' System overview Principle Speech Conformer Diagram
i ensati €
Specifications speech intelligbility : " el

. - The Speech Conformer algorithm :
0% to 100% comprehension score: i ’ © i
- Real time : - 4band an (warmzh - 70-2000= : referanca 200-
‘Speech Intelligihility Measuee *for 81° (bssed on 150 60268-16) -Time average t ient 1500Hz : Presence : 1.5-6kHz : Brightniess - 6kHz)
- In multiple rooms noise estimation rcbu:‘ to sound events SRR r— 3 = i
- Iputs! reference speech, distarted spesch and Budiogram o age spectrum (Female voice as per
= Canuse live broadcasted vocal announce o measure intelligibility Puhhc address systems ty)
- Prowide an inteligibility score that is sudicgram dependent atic adj ent a‘ the public acdv
- Can be used & an assessment criteria for public address system EXTRA MEASURES
of heating sics - Noise level
- Decrease the testing cost of speech processing sigorithens =W RO
- Reverberation

- Level is computed in the 4 bands

; - Gain in bands warmih, Prezence and Brightnezs sre
Car Audltory display computed using a dual rate scheme.
Adaptation of auditory displéy according t i
profile and urban ambiant noise mas|

AAL 20112056 o Contact: regis. cazin@activeaudio !
it
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“Localization”
Objective

in vehicles
for sounds
(e.g. ambulances, police cars)
and appropriate

(e.g. safety belt warning, lane change warning)

I’CityForAll projet 2012-2015



I’City — Car for enhancing alarm localization

Alarm
Sniffer p

Audio-Visual HMI

In individual cars Professional
vehicles:

taxi bus, truck,...

for companies of individual

ST &' public transport: autolib...
n-car

alarm

I’CityForAll projet 2012-2015



I’City — Car for enhancing alarm localization
PRODUCTS

AUDIO FOR V NE

pg g, yV 1

: o PSTE - Enhance driver's safety through automating
For better intelligibility and localization Slavm datoctien
of audio signals

al to the target use
it and the

L 2 Detection Identification Localization
ForAll” user Acoustic environm Abiity t> detect merzancy slarme. idartity the sierm type ncicats the right direction and
oriented processing oriented processing amorg a wide range il i
feaction time
CEA-Linklab | U2 | ENEA | UPC CEA-LinkLab | U25] ENEA. I,Uﬁn TUM | ENEA

PerceiVAll system includes: System overview
= :

Public addr:
to adjus

Car Auditory display

I’CityForAll projet 2012-2015




VTN

End User Assessments

In car & in public space solutions

in lab & in vivo validation of I'City products

I’CityForAll projet 2012-2015



VTN

End User Assessments

Public space solutions

in lab & in vivo validation of I'City products

I’CityForAll projet 2012-2015



Mobility in public confined spaces "
Pre-compensation module of PerceivALL ﬁ

In lab tests at EPFL LEMA, 10 Normal Hearing, 10 Persbyacusic without hearing aid

1.00- ‘ HI NH
1.00-
o 075- g
S g 0.75-
= 2
5 0.50- R
= < 0.50-
IS z.
l-_l_
0.25 0.25-
0.00- | . , , 000- ‘ ‘
ref level 1 level 2 level 3 ref  level1 level2 level 3 ref  level1 level2 level 3
Hearing loss pre-compensation level Hearing loss pre-compensation level

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
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Mobility in public confined spaces 2,

2
28
%
ER

, Pre-compensation module of perceivALL Q
Foggia railway station Italy, 13 Normal Hearing, 15 Presbyacusic without hearing aid and 10 with hearing aid

c i Sound quality perception 1 £ . Listening effort for comprehension
= &
(] ()
) ¥—PresbyON : o —o—PresbyON
L P
=il PresbyOFF = PresbyOFF
4 | A
|
Gain - - Gain
3 - up to I Surpass Normal
E:;T‘:é — | 3 - hearing level
1 Vi ——
} _ | Normal hearing level
Normal hearing level
2 | -
2
s
g
— 1 T T 1 I £
g Normal Hearing Presby. With HA Presby. Without %’_ 1 : : ,
HA | = Normal Hearing Presby. With HA  Presby. Without HA
©)]
1 = S

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

2 Better hearing for both normal and presbyacusic persons
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Mobility in public confined spaces

SIMforAll Objective intelligibility measurement tool

EPFL tests ActiveAudio tests
Mapping for all NH (15 NH)
1 : T : ‘ _ 1 r T % -
—— : " : : » "ty
Average intelligibility scores o * : P —— -
0.9 for 20 persons (10 NH & 10 HI) |, " s S 1 0.9F ___ roiee :
: : : : : * : :
08k T S PR S 0.8
c : . ¥ o
2 i : o
:E 07 ......................... ...... ¥ :‘& ........................... ﬁ n.?_
) et * z
E 0.BF i ..... e E 0.6+
o * + +* =
E 05 e e e ......... * ..................................................... E |]5
E 0 *1* .................................................... E D4+
3 * 4
Mo (LA = 0.3+
W | o @
1] S — R *; ....................................................... 0.2
: + * e
04 b AR SRR ST NSO SO RO SR 0.1
: L3 : : =
0 i |¥ * | “; i | | i I i 0 i A i f L * i i ] i i
0 005 01 015 02 025 03 035 04 045 05 0 0.05 04 015 02 02% 03 035 04 045 05
SIMforall scores SiMforall Score

4

Y

= Presbycusic behavior is correctly modeled by the SIMforAll algorithm

= Good correlation between subjective and objective scores for NH, HI and “For All”’

I’CityForAll projet 2012-2015
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VTN

End User Assessments

In car solutions

in lab & in vivo validation of I'City products
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Mobility in the urban space Driver assessments Q

CRF in lab tests: HMI simulation using Perceivall as Auditory Display
and AlarmSniffer visual module as Visual Display

eI B

Percentage of right aswers on direction Percentage of right aswers on direction
signal image P
gﬁ;g :::*‘ Ic1 84.6%
+1 20/0 (or more) BTHI T6.8% Top. a5 79 +1 50/0 (or more)
improvement of ELLH? 79% o3 . improvement of
. . . 7% . . .
right localization EMLO e right localization
of DOA* NOSG 62.9% NOIC ba.2% of DOA*
] 20 40 60 B0 100 ] 20 40 60 B0 100
Percent Percent
Reaction time (s) Reaction time (s)
signal
[0) BP13

+15% (or more) i +18% (or more)
improvementof ™ improvement of
reaction time FIH reaction time

FIILO

MNOSG

0 1 2 3 4 5 0 1 2 3 4 5
mean value mean value

Audio and visual HMI
improve the “siren direction detection” ability and reduce reaction time

*DOA: Direction of arrival
I’CityForAll projet 2012-2015
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(L gg\B : Mobility in the urban space Driver assessments ﬁ
- CRF in lab tests |

40 people (1/3 females, 2/3 males), with ages ranging from 20 to 65, with normal hearing®”

Percentage of sound localization of the DOA™ of siren Reaction time average for right localization of the DOA of siren

NO signal NO signal

signal 6 signal 6 ——
% signal 5 Localization %‘ signal 5 Reaction
= percentage = time (s)
Q. )
8 7]
o 80 © 35
g signal 4 —— E\ signal 4 :
= 70 g
<?: signal 3 60 = signal 3——

<
signal 2—— signal 2
signal 1 signal 1 ——
icon 1 icon 2 icon 3 NO icon icon 1 icon 2 icon 3 NO icon
Visual display Visual display

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

*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

I’CityForAll projet 2012-2015



\}%\J\ﬂ Mobility in the urban space Driver assessments

CENTICH in vivo tests
2 normal hearing drivers , 4 presbycusic drivers without hearing aid, 5 presbycusic driver with hearing aids

AlarmSniffer and Perceivall: Auditory display module

Percentage of localization of the direction of arrival of the external alarm:

(]

D —_

Al = Hearing impaired with hearing aid

Hearing impaired without hearing aid
= Normal hearing

o
L @ 75 %
S
[4h)
(@)
"g o
5 8-
(&)
—_
@
O 4483 %
c |
o 9 |
=
4]
N e
©
8 2222 %

o
o l

o

FF ON

I’CityForAll solutions improve the sound localization for drivers including presbycusis drivers
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Thank you for your attention

A
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For

AAL 2011-4-056

=3[
-Il';_.;ﬁ_!l.:-'rq Contact project coordinator:
w Nl _H#‘: Sylvie.ghalila@cea.fr
[=] 5T

www.icityforall.eu




