
Silent·Cities : monitoring large scale changes 
in urban ecoacoustics during the covid 
lockdown using deep learning and passive 
acoustic monitoring 
Equal contributions (alphabetical order)  :

Samuel CHALLÉAT, CNRS UMR GÉODE, France
Nicolas FARRUGIA, IMT Atlantique, France
Jérémy FROIDEVAUX, University of Stirling, United Kingdom
Amandine GASC, IRD UMR IMBE, France
Nicolas PAJUSCO, Institut d’Acoustique-Graduate School, France

+ Consortium Silent Cities (261 personnes)

Paper accepted for publication in Nature Scientific Data (in press)



2
0
2
0 
C
o
vi
d
1
9 
L
o
c
k
d
o
w
n 
a
n
d 
t
h
e 
“
a
n
t
h
r
o
p
a
u
s
e
”



O
bj
e
ct
iv
e

R
e
c
or
d 
th
e 
ef
fe
ct 
of 
lo
c
k
d
o
w
n 
o
n 
w
or
ld
w
id
e 
(u
rb
a
n 
/ 
p
er
iu
rb
a
n) 
s
o
u
n
d
s
c
a
p
e
s

W
h
at 
c
o
ul
d 
w
e 
d
o 
w
it
h 
th
e
s
e 
re
c
or
di
n
g
s 
? 

1. L
i
n
k
s
 
b
e
t
w
e
e
n
 
a
n
t
h
r
o
p
o
p
h
o
n
y
 
a
n
d
 
s
o
c
i
o
-
e
c
o
n
o
m
i
c
 
a
c
t
i
v
i
t
y

2. S
t
u
d
y
 
o
f
 
e
c
o
a
c
o
u
s
t
i
c
 
d
i
v
e
r
s
i
t
y
 
i
n
 
“
o
r
d
i
n
a
r
y
 
s
p
a
c
e
s
”
 
w
i
t
h
 
h
i
g
h
 
l
e
v
e
l
s
 
o
f
 
a
n
t
h
r
o
p
i
c
 
n
o
i
s
e
s

3. S
t
u
d
y
 
o
f
 
g
l
o
b
a
l
 
d
i
f
f
e
r
e
n
c
e
s
 
i
n
 
e
c
o
a
c
o
u
s
t
i
c
 
a
c
t
i
v
i
t
y
 
(
c
l
i
m
a
t
e
,
 
s
o
c
i
o
e
c
o
s
y
s
t
e
m
s
,
 
.
.
)

4. …
…

H
o
w 
? 

O
b
je
c
ti
v
e 
a
n
d 
p
o
ss
i
b
le 
u
s
e
c
a
s
e
s



A 
c
o
ll
a
b
o
r
at
iv
e 
p
r
o
je
c
t 
w
it
h 
a
c
a
d
e
m
ic
s 
a
n
d 
n
o
n
-
e
x
p
e
rt
s

e
x
p
er
t 
pr
ot
o
c
ol 
: 
1 
m
in 
e
v
er
y 
1
0 
m
in
, 
4
8 
k
H
z, 
at 
le
a
st 
d
ur
in
g 
tw
o 
m
o
nt
h
s



S
p
at
ia
l 
d
is
tr
i
b
u
ti
o
n



C
li
m
at
e, 
c
o
u
n
tr
ie
s 
a
n
d 
c
o
n
fi
n
e
m
e
n
t 
le
v
el
s 

Oxf
ord 
CO
VI
D1
9 
Go
ver
ne
me
nt 
Re
sp
on
se 
Tra
cke
r 
(H
ale 
et 
al. 
20
21)
, 
Nat
ure 
Hu
ma
n 
Be
ha
vio
r



S
a
m
p
li
n
g 
ef
f
o
rt 
a
n
d 
d
at
a 
p
r
o
c
e
ss
i
n
g

● 2
6
0
 
p
a
r
t
i
c
i
p
a
n
t
s
,
 
3
1
7
 
r
e
c
o
r
d
e
r
s
 
(
A
M
 
a
n
d
 
S
M
4
)

● 2
.
5
+
 
m
i
l
l
i
o
n
 
m
i
n
u
t
e
s
 
-
>
 
2
0
 
t
e
r
a
b
y
t
e
s
 
(
r
a
w
)

● V
o
i
c
e
 
a
c
t
i
v
i
t
y
 
d
e
t
e
c
t
i
o
n
 
a
n
d
 
r
e
m
o
v
a
l
 
(
p
r
i
v
a
c
y
)

● E
c
o
-
a
c
o
u
s
t
i
c
 
i
n
d
i
c
e
s

● S
o
u
n
d
 
E
v
e
n
t
 
R
e
c
o
g
n
i
t
i
o
n
 
u
s
i
n
g
 
P
A
N
N
s

● E
m
b
e
d
d
i
n
g
s

● 1
0
0
0
+
 
m
a
n
u
a
l
l
y
 
a
n
n
o
t
a
t
e
d
 
r
e
c
o
r
d
i
n
g
s



A
n
n
o
ta
ti
o
n
s 
a
n
d 
a
u
t
o
m
at
ic 
s
o
u
n
d 
e
v
e
n
t 
r
e
c
o
g
n
it
i
o
n

M
an
ua
l 
an
no
tat
io
ns 
of 
tw
o 
co
ns
ec
uti
ve 
da
ys 
fr
o
m 
th
e 
pa
rti
ci
pa
nt
s 
(1
00
0
+ 
tot
al 
sa
m
pl
es
)

R
es
N
et
22 
pr
et
rai
ne
d 
on 
A
ud
io
S
et 
(P
A
N
N
s)

● 1
0
 
s
e
c
o
n
d
 
s
e
g
m
e
n
t
s

● S
e
l
e
c
t
i
o
n
 
a
n
d
 
a
g
g
r
e
g
a
t
i
o
n
 
o
f
 
A
u
d
i
o
s
e
t
 
l
a
b
e
l
s
 
t
o
 
f
i
t
 
m
a
n
u
a
l
 
a
n
n
o
t
a
t
i
o
n
s



T
e
c
h
n
ic
al 
V
al
i
d
at
i
o
n 
(
1
)

H
o
w 
m
uc
h 
ca
n 
m
an
ua
l 
an
no
tat
io
ns 
be 
ex
pl
ai
ne
d 
by 
:

1. E
c
o
a
c
o
u
s
t
i
c
 
i
n
d
i
c
e
s
 
?

2. A
u
t
o
m
a
t
i
c
 
s
o
u
n
d
 
e
v
e
n
t
 
r
e
c
o
g
n
i
t
i
o
n
 
(
g
r
e
y
)
 
?
 



T
e
c
h
n
ic
al 
V
al
i
d
at
i
o
n 
(
2
)



T
e
c
h
n
ic
al 
V
al
i
d
at
i
o
n 
(
3
)



C
o
n
cl
u
si
o
n
s 
e
t 
p
e
rs
p
e
c
ti
v
e
s

C
o
n
cl
u
si
o
n
s

● A
 
d
a
t
a
s
e
t
 
o
f
 
s
o
u
n
d
s
c
a
p
e
s
 
c
o
l
l
e
c
t
e
d
 
w
o
r
l
d
w
i
d
e
 
d
u
r
i
n
g
 
t
h
e
 
c
o
v
i
d
1
9
 
l
o
c
k
d
o
w
n

● O
p
e
n
 
D
a
t
a
s
e
t
 
i
n
c
l
u
d
i
n
g
 
a
u
d
i
o
,
 
m
e
t
a
d
a
t
a
 
a
n
d
 
a
l
l
 
p
r
o
c
e
s
s
i
n
g

● L
a
r
g
e
 
s
c
a
l
e
 
u
s
a
b
i
l
i
t
y
 
o
f
 
e
c
o
a
c
o
u
s
t
i
c
 
i
n
d
i
c
e
s
 
a
n
d
 
a
u
t
o
m
a
t
i
c
 
s
o
u
n
d
 
e
v
e
n
t
 
r
e
c
o
g
n
i
t
i
o
n

● G
l
o
b
a
l
 
c
h
a
n
g
e
s
 
i
n
 
A
n
t
h
r
o
p
o
p
h
o
n
y
 
a
n
d
 
B
i
o
p
h
o
n
y

● P
a
p
e
r
 
a
c
c
e
p
t
e
d
 
i
n
 
N
a
t
u
r
e
 
S
c
i
e
n
t
i
f
i
c
 
D
a
t
a
 
-
 
i
n
 
p
r
e
s
s

P
er
s
p
e
ct
iv
e
s

● F
i
n
e
 
c
a
r
a
c
t
e
r
i
z
a
t
i
o
n
 
o
f
 
l
o
c
k
d
o
w
n
 
i
m
p
a
c
t
s
 
a
s
 
a
 
f
u
n
c
t
i
o
n
 
o
f
 
h
a
b
i
t
a
t
 
t
y
p
e
s

● L
i
n
k
s
 
b
e
t
w
e
e
n
 
s
o
c
i
o
e
c
o
s
y
s
t
e
m
i
c
 
v
a
r
i
a
b
l
e
s
 
a
n
d
 
e
c
o
a
c
o
u
s
t
i
c
s

● L
a
r
g
e
 
s
c
a
l
e
 
g
e
n
e
r
a
l
i
z
a
t
i
o
n
 
i
n
 
m
a
c
h
i
n
e
 
l
i
s
t
e
n
i
n
g
 
;
 
s
e
l
f
 
s
u
p
e
r
v
i
s
e
d
 
l
e
a
r
n
i
n
g
,
 
f
e
w
 
s
h
o
t
 
l
e
a
r
n
i
n
g
,
 
m
e
t
a
d
a
t
a
,
 
M
L
 
s
p
l
i
t
s
 
f
o
r
 
t
h
e
 
d
a
t
a
s
e
t
 
…
 

https://osf.io/h285u

https://osf.io/h285u


online access https://osf.io/h285u



Thanks



P
ro
to
c
ol
s

1. “
E
x
p
e
r
t
”
 
:
 
1
 
m
i
n
 
e
v
e
r
y
 
1
0
 
m
i
n
 
f
o
r
 
m
o
r
e
 
t
h
a
n
 
t
w
o
 
m
o
n
t
h
s
,
 
4
8
 
k
H
z

2. “
L
i
g
h
t
”
 
:
 
s
a
m
e
 
a
s
 
“
E
x
p
e
r
t
”
 
b
u
t
 
l
e
s
s
 
t
h
a
n
 
t
w
o
 
m
o
n
t
h
s
,
 
v
a
r
i
e
d
 
s
a
m
p
l
e
 
r
a
t
e
s
.

3. “
O
p
p
o
r
t
u
n
i
s
t
i
c
”
 
:
 
N
o
 
c
o
n
s
t
r
a
i
n
t
s

A 
c
o
ll
a
b
o
r
at
iv
e 
p
r
o
je
c
t 
w
it
h 
a
c
a
d
e
m
ic
s 
a
n
d 
n
o
n
-
e
x
p
e
rt
s



A
u
d
i
o
-
t
a
g
g
i
n
g 
(l
a
r
g
e-
sc
al
e 
P
r
e
tr
ai
n
e
d 
A
u
di
o 
N
e
u
r
al 
N
e
t
w
o
rk
s 
f
o
r 
a
u
di
o 
p
a
tt
e
r
n 
r
e
c
o
g
ni
ti
o
n
)



A
u
d
i
o
-
t
a
g
g
i
n
g 
(l
a
r
g
e-
sc
al
e 
P
r
e
tr
ai
n
e
d 
A
u
di
o 
N
e
u
r
al 
N
e
t
w
o
rk
s 
f
o
r 
a
u
di
o 
p
a
tt
e
r
n 
r
e
c
o
g
ni
ti
o
n
)



D
at
a 
e
x
p
l
o
r
at
i
o
n 
a
p
p


	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	online access https://osf.io/h285u
	Thanks
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18

