
Speech and Hearing Science Lab
Head: Ap.Prof. DI Dr.techn. Philipp Aichinger 

3D 
visualization

Discrimination

Inverse problem
in digital twinnig

Vocal fold surface

Graz University of Technology UK/FAU Erlangen-Nuremberg
Austrian Academy of Sciences University Udine
Université Libre de Bruxelles Palacky Univ. Olomouc
University California Los Angeles Univ. Music and Perf. Arts Graz
University Oldenburg

Pathological 
speaker

Healthy
donor

Ec

ES

D
Content

Style

Evaluation

Generation
Representation learning, 
Transfer learning,
Domain translation, …

Simulation in digital twinning

Endoscope

Microphone

Data

• Endoscopic high-speed videos
• Microphone recordings
• Electroglottography (cf. elec.                                                      

impedance tomography)
• Electronic patient records (EPRs)
• Questionaires, patient reported

outcomes (PROs) 
• Action potentials / EEG
• Brain imaging, …

General field of interest
• Speech production

• Auditory perception

• Computer model:

• Pathologies affecting speaking and/or hearing

⊂ communication disorders

Periphery, nerves, brain
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Medical applications:

Prevention, diagnosis, decision support, therapy and rehabilitation

eHealth, biosensors, wearables, implants, ass. devices, biomarkers, …

P.
A

ic
h

in
ge

r,
R

.
V

el
tr

u
p

,
M

.
Se

m
m

le
r,

M
.

D
ö

lli
n

ge
r,

S.
Le

h
o

u
x,

an
d

Ja
n

G
.

Šv
e

c,
“S

in
u

so
id

al
M

o
d

el
lin

g
o

f
V

o
ca

lF
o

ld
M

ed
ia

lS
u

rf
ac

e
V

ib
ra

ti
o

n
Tr

aj
e

ct
o

ri
es

”,
A

d
v.

Q
u

an
t.

La
ry

n
go

lo
gy

,2
0

2
3

.
P.

A
ic

h
in

ge
r,

“A
m

o
d

e
lli

n
g

st
u

d
y

o
n

th
e

co
m

p
ar

is
o

n
o

f
p

re
d

ic
te

d
au

d
it

o
ry

n
e

rv
e

fi
ri

n
g

ra
te

s
fo

r
th

e
p

e
rs

o
n

al
iz

ed
in

d
ic

at
io

n
o

f
co

ch
le

ar
im

p
la

n
ta

ti
o

n
”,

A
p

p
lie

d
Sc

ie
n

ce
s,

2
0

2
2

.
P.

A
ic

h
in

ge
r

an
d

F.
Pe

rn
ko

p
f,

“S
yn

th
es

is
an

d
A

n
al

ys
is

-b
y-

Sy
n

th
es

is
o

f
M

o
d

u
la

te
d

D
ip

lo
p

h
o

n
ic

G
lo

tt
al

A
re

a
W

av
ef

o
rm

s,
”
IE
EE
/A
C
M

Tr
a
n
s.
A
u
d
io
Sp
ee
ch

La
n
g
.P
ro
ce
ss
.,

2
0

2
1

.
P.

A
ic

h
in

ge
r,

“D
ip

lo
p

h
o

n
ic

V
o

ic
e

-
D

ef
in

it
io

n
s,

m
o

d
el

s,
an

d
d

e
te

ct
io

n
”,

P
h

D
d

is
se

rt
at

io
n

,
G

ra
z

U
n

iv
er

si
ty

o
f

Te
ch

n
o

lo
gy

,A
u

st
ri

a,
2

0
1

5
.

B
.

M
ay

rh
o

fe
r,

M
.

M
et

el
ka

,
M

.
H

ag
m

ü
lle

r,
P.

A
ic

h
in

ge
r,

“F
ro

m
Si

le
n

ce
to

So
u

n
d

:
D

ev
el

o
p

in
g

a
V

o
ic

e
C

o
n

ve
rs

io
n

Sy
st

em
fo

r
Pa

ti
en

ts
w

it
h

Sp
e

e
ch

D
is

ab
ili

ti
es

”,
M

SC
th

es
es

,G
ra

z
U

n
iv

er
si

ty
o

f
Te

ch
n

o
lo

gy
&

M
ed

ic
al

U
n

iv
er

si
ty

o
f

V
ie

n
n

a,
in

p
re

p
ar

at
io

n
.

Glottis

Vocal folds


