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Abstract

One time-consuming aspect of bioacoustic research is identifying vocalizations from long 
audio recordings. SongScope (version 4.1.5. Wildlife Acoustics, Inc.) is a computer program 
capable of developing acoustic recognizers that can identify wildlife vocalizations. The goal of 
the current study was to compare the effectiveness of manual identification of black-capped 
chickadee vocalizations to identification by SongScope recognizers. A recognizer was 
developed for each main chickadee vocalization by providing previously annotated audio of 
chickadees. Six chickadees (three male, three female) were recorded in one-hour intervals 
with and without anthropogenic (i.e., man-made) noise to provide a variety of samples to test 
the recognizer. These recordings were analyzed via the recognizer and two human coders, 
with an additional third coder reviewing a random subset of recordings for reliability. Strong 
agreement was found between the human coders, κ = 0.76, p < 0.00. Agreement between 
human coders and the recognizer was moderate for fee songs, κ = 0.46, p < 0.00, and strong 
for fee-bee songs, κ = 0.77, p < 0.00, as well as for chick-a-dee calls, κ = 0.82, p < 0.00. 
Results showed that male chickadees produced more tseet calls in silence and females 
produced more gargle calls during noise. No differences were found in vocalizations based on 
time of day. Our observations also suggest that the chick-a-dee recognizer was capable of 
identifying gargle and tseet calls along with the intended chick-a-dee calls. Overall, 
SongScope was effective at identifying fee-bee songs and chick-a-dee calls, but not as 
effective for identifying fee songs. These recognizers can allow for faster acoustic analyses (by 
approximately four times) and be continuously improved for greater accuracy. 
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Academic Review, Vol 2 (2) 41-42, WISEST Special Issue (not peer-reviewed), DOI 10.29173/
aar48.

ISSN 2561-5327 (print)
ISSN 2561-5335 (online)



Pa
ge

 4
2 

/ W
IS

ES
T 

Sp
ec

ia
l I

ss
ue

  /
 V

ol
um

e 
2 

/ D
O

I: 
10

.2
91

73
/a

ar
48

albertaacademicreview.com

Ingolfsson et al.,  2019

M
an

ua
l v

er
su

s 
au

to
m

at
ic

 id
en

tif
ic

at
io

n 
of

 b
la

ck
-c

ap
pe

d
ch

ic
ka

de
e 

(P
oe

ci
le

 a
tri

ca
pi

llu
s)

 v
oc

al
iz

at
io

ns
Va

la
 In

go
lfs

so
n,

 W
ill

ia
m

 D
. S

er
vi

ce
, C

ar
ol

in
a 

M
on

te
ne

gr
o,

 &
 C

hr
is

to
ph

er
 B

. S
tu

rd
y

D
ep

ar
tm

en
t o

f P
sy

ch
ol

og
y,

 N
eu

ro
sc

ie
nc

e 
an

d 
M

en
ta

l H
ea

lth
 In

st
itu

te
, U

ni
ve

rs
ity

 o
f A

lb
er

ta

D
is

cu
ss

io
n

●
A 

re
co

gn
iz

er
 w

as
 g

en
er

at
ed

 in
 S

on
gS

co
pe

 fo
r e

ac
h

ch
ic

ka
de

e 
vo

ca
liz

at
io

n 
(i.

e.
,c

hi
ck

-a
-d

ee
ca

ll,
ch

ic
k-

a
ca

ll,
ts

ee
tc

al
l,

ts
ee

tc
lu

st
er

,g
ar

gl
e

ca
ll,

fe
e

so
ng

,
fe

e-
be

e
so

ng
), 

us
in

g 
pr

e-
ex

is
tin

g 
sa

m
pl

es
.

Fi
gu

re
 2

. A
nn

ot
at

io
ns

 in
 S

on
gS

co
pe

. (
a)

ch
ic

k-
a-

de
e

ca
ll;

 (b
)f

ee
-b

ee
so

ng
.

●
B

la
ck

-c
ap

pe
d 

ch
ic

ka
de

es
 (B

C
C

H
) a

re
id

ea
l s

ub
je

ct
s 

fo
r s

tu
dy

in
g

co
m

m
un

ic
at

io
n 

an
d 

vo
ca

l l
ea

rn
in

g.
●

S
tu

di
es

 o
fte

n 
in

vo
lv

e 
“c

al
l c

ut
tin

g”
(i.

e.
, i

so
la

tin
g 

an
d 

id
en

tif
yi

ng
vo

ca
liz

at
io

ns
 fr

om
 h

ou
rs

 o
f r

ec
or

di
ng

s)
.

●
S

on
gS

co
pe

is
 a

 c
om

pu
te

r p
ro

gr
am

us
ed

 to
 c

re
at

e 
re

co
gn

iz
er

s 
th

at
 id

en
tif

y
sp

ec
ifi

c 
an

im
al

 v
oc

al
iz

at
io

ns
.

●
Th

e 
cu

rr
en

t s
tu

dy
 te

st
s 

ho
w

re
co

gn
iz

er
s 

bu
ilt

 in
 S

on
gS

co
pe

co
m

pa
re

 to
 m

an
ua

l c
al

l c
ut

tin
g.

●
In

 a
dd

iti
on

 w
e 

as
se

ss
ed

 h
ow

 th
e 

tim
e

of
 d

ay
 a

nd
 n

oi
se

 im
pa

ct
s 

vo
ca

liz
at

io
ns

pr
od

uc
ed

.

●
A 

to
ta

l o
f s

ix
 c

hi
ck

ad
ee

s 
(3

 fe
m

al
e,

 3
 m

al
e)

 w
er

e 
re

co
rd

ed
 in

1 
hr

 in
te

rv
al

s,
 in

 th
e 

m
or

ni
ng

 (0
8:

30
) a

nd
 a

fte
rn

oo
n 

(1
4:

30
).

●
H

ou
rs

 w
ith

 s
ile

nc
e 

an
d 

an
th

ro
po

ge
ni

c 
(i.

e.
, m

an
m

ad
e)

 n
oi

se
w

er
e 

co
un

te
rb

al
an

ce
d 

to
 p

ro
vi

de
 a

 v
ar

ie
ty

 o
f s

am
pl

es
 to

 te
st

th
e 

re
co

gn
iz

er
s 

on
.

●
Tw

o 
co

de
rs

 in
 a

dd
iti

on
 to

 th
e 

re
co

gn
iz

er
 re

vi
ew

ed
 th

e
re

co
rd

in
gs

 in
 o

rd
er

 to
 te

st
 in

te
rr

at
er

 re
lia

bi
lit

y 
be

tw
ee

n 
co

de
r

an
d 

S
on

gS
co

pe
.

●
In

 a
dd

iti
on

, a
 th

ird
 c

od
er

 re
vi

ew
ed

 a
 ra

nd
om

 s
am

pl
e 

of
re

co
rd

in
gs

 to
 te

st
 c

od
er

 to
 c

od
er

 re
lia

bi
lit

y.

S
po

ns
or

ed
 b

y:

Fi
gu

re
 1

. B
la

ck
-c

ap
pe

d
ch

ic
ka

de
e.

Fi
gu

re
 3

.C
hi

ck
-a

-d
ee

ca
ll 

an
d

fe
e-

be
e

so
ng

 id
en

tif
ie

d 
by

 a
S

on
gS

co
pe

 re
co

gn
iz

er
 (w

e
la

be
lle

d 
th

e 
sy

lla
bl

es
).

S
pe

ci
al

 th
an

ks
 to

 a
ll 

th
e 

N
eu

ro
et

ho
lo

gy
 L

ab
or

at
or

y 
m

em
be

rs
.

fe
e

be
e

In
tro

du
ct

io
n

R
es

ul
ts

D
is

cu
ss

io
n

A
ck

no
w

le
dg

em
en

ts

M
et

ho
ds

M
et

ho
ds

R
es

ul
ts

●
C

od
er

 to
 c

od
er

in
te

rr
at

er
 re

lia
bi

lit
y 

(IR
R

)
○

A 
di

ffe
re

nc
e 

of
 tw

o 
vo

ca
liz

at
io

ns
 w

as
 a

llo
w

ed
 fo

r a
gr

ee
m

en
t

○
Th

er
e 

w
as

 s
tro

ng
 a

gr
ee

m
en

t b
et

w
ee

n 
C

od
er

 1
 a

nd
 C

od
er

 3
,

κ
= 

0.
76

,p
< 

0.
00

, a
nd

 m
od

er
at

e 
ag

re
em

en
t b

et
w

ee
n 

C
od

er
2 

an
d 

C
od

er
 3

,κ
= 

0.
67

,p
< 

0.
00

, b
as

ed
 o

n 
a 

ra
nd

om
sa

m
pl

in
g 

of
 re

co
rd

in
gs

.

●
C

od
er

 to
 S

on
gS

co
pe

 IR
R

○
C

hi
ck

-a
-d

ee
ca

ll.
 T

he
re

 w
as

 s
tro

ng
 a

gr
ee

m
en

t b
y 

re
co

rd
in

g,
κ

= 
0.

82
,p

< 
0.

00
.

○
Fe

e-
be

e
so

ng
. T

he
re

 w
as

 s
tro

ng
 a

gr
ee

m
en

t b
y 

re
co

rd
in

g,
κ

= 
0.

77
,p

< 
0.

00
.

○
Fe

e
so

ng
. T

he
re

 w
as

 m
od

er
at

e 
ag

re
em

en
t b

y 
re

co
rd

in
g,

κ
= 

0.
46

,p
< 

0.
00

.

C
od

er
 1

C
od

er
 3

C
od

er
 2

C
od

er
 3

C
hi

ck
-a

-d
ee

12
2

11
6

C
hi

ck
-a

-d
ee

22
20

Fe
e

42
39

Fe
e

5
3

Fe
e-

be
e

64
64

Fe
e-

be
e

3
5

●
C

od
er

-c
od

er
 IR

R
 w

as
 fo

un
d 

to
 b

e 
sa

tis
fa

ct
or

y,
 a

nd
co

de
r-

S
on

gS
co

pe
 IR

R
 w

as
 s

tro
ng

 fo
rc

hi
ck

-a
-d

ee
ca

lls
 a

nd
fe

e-
be

e
so

ng
s,

 b
ut

 w
ea

k 
fo

rf
ee

so
ng

s.
●

Th
e 

ch
ic

k-
a-

de
e

re
co

gn
iz

er
 w

as
 a

bl
e 

to
 id

en
tif

y
ga

rg
le

an
d

ts
ee

tc
al

ls
 a

s 
w

el
l a

s
ch

ic
k-

a-
de

e
ca

lls
, p

os
si

bl
y 

du
e 

to
st

ru
ct

ur
al

 s
im

ila
rit

y.
○

R
ec

og
ni

ze
rs

 c
an

 b
e 

co
nt

in
uo

us
ly

 im
pr

ov
ed

 fo
r g

re
at

er
ac

cu
ra

cy
.

●
C

al
l c

ut
tin

g 
by

 S
on

gS
co

pe
 w

as
 fo

un
d 

to
 b

e 
m

uc
h 

fa
st

er
 (4

8
ho

ur
s 

ve
rs

us
 a

pp
ro

xi
m

at
el

y 
12

 h
ou

rs
) t

ha
n 

hu
m

an
 c

al
l c

ut
tin

g.

●
B

y 
an

no
ta

tin
g 

sa
m

pl
es

 fr
om

 in
di

vi
du

al
s 

th
e 

pr
og

ra
m

de
ve

lo
ps

 a
 m

od
el

 o
f w

ha
t e

ac
h 

vo
ca

liz
at

io
n 

sh
ou

ld
 lo

ok
 li

ke
.

●
B

y 
ad

ju
st

in
g 

va
ria

bl
es

 s
uc

h 
as

 fr
eq

ue
nc

y 
ra

ng
e,

 m
ax

im
um

so
ng

 le
ng

th
, a

nd
 th

e 
le

ng
th

 o
f s

yl
la

bl
es

 a
nd

 th
e 

ga
ps

be
tw

ee
n 

th
em

, t
he

 re
co

gn
iz

er
 c

an
 b

e 
m

ad
e 

m
or

e 
ac

cu
ra

te
an

d 
sp

ec
ifi

c.

de
e

de
e

de
e

de
e

de
e

ch
ic

k-
a

(a
)

(b
)

Ta
bl

e 
1.

S
am

pl
e 

of
 ra

w
 v

oc
al

iz
at

io
n 

sc
or

es
 b

et
w

ee
n 

C
od

er
 1

 a
nd

 2
 fo

ro
ne

 b
ird

 a
nd

 b
et

w
ee

n 
C

od
er

 2
 a

nd
 3

 fo
r a

se
pe

ra
te

 b
ird

.

Fe
e

Fe
e-

be
e

C
hi

ck
-a

-d
ee

C
od

er
S

on
gS

co
pe

C
od

er
S

on
gS

co
pe

C
od

er
S

on
gS

co
pe

B
ird

 1
23

2
11

6
0

2

B
ird

 2
5

0
3

2
40

42

B
ird

 3
67

33
88

81
25

0
24

9

S
ile

nc
e

N
oi

se
S

ile
nc

e
N

oi
se

Fe
e-

be
e

C
od

er
Fe

e-
be

e
S

on
gS

co
pe

Fe
e-

be
e

C
od

er
Fe

e-
be

e
S

on
gS

co
pe

C
hi

ck
-a

-d
ee

C
od

er
C

hi
ck

-a
-d

ee
S

on
gS

co
pe

C
hi

ck
-a

-d
ee

C
od

er
C

hi
ck

-a
-d

ee
S

on
gS

co
pe

B
ird

 1
2

2
9

4
0

0
0

2

B
ird

 2
3

2
0

0
22

22
18

22

B
ird

 3
64

64
24

17
12

2
12

0
12

8
12

9

de
e

de
e

de
e

de
e

de
e

ch
ic

k-
a

Fi
gu

re
 4

.D
iff

er
en

ce
s 

of
 a

ve
ra

ge
 v

oc
al

iz
at

io
ns

 b
y 

se
x.

 * 
in

di
ca

te
ps

< 
0.

05
, N

S
sh

ow
 n

o 
si

gn
ifi

ca
nc

e.
 E

rr
or

 b
ar

s 
re

pr
es

en
t 1

0%
 e

rr
or

 a
m

ou
nt

 fo
r e

ac
h 

da
ta

 p
oi

nt
.

fe
e

be
e

●
M

al
es

 p
ro

du
ce

d 
m

or
e

ts
ee

ts
 d

ur
in

g 
S

ile
nc

e,
p

< 
0.

01
, a

nd
fe

m
al

es
 p

ro
du

ce
d 

m
or

e
ga

rg
le

s 
du

rin
g 

N
oi

se
,p

< 
0.

00
.

●
Th

er
e 

w
er

e 
no

 s
ig

ni
fic

an
t d

iff
er

en
ce

s 
in

 v
oc

al
iz

at
io

ns
 b

y
tim

e 
of

 d
ay

.

Ta
bl

e 
2.

S
am

pl
e 

of
 to

ta
l v

oc
al

iz
at

io
ns

 c
om

pa
rin

g 
C

od
er

 a
nd

 S
on

gS
co

pe
 c

od
in

g.

Ta
bl

e 
3.

S
am

pl
e 

of
 to

ta
l v

oc
al

iz
at

io
ns

 b
y 

no
is

e 
co

nd
iti

on
, t

yp
e 

by
 C

od
er

 a
nd

 S
on

gS
co

pe
 c

od
in

g.

*
*

N
S

*

*

*
N
S

●
Vo

ca
liz

at
io

n 
by

 s
ex

(V
er
sio

n	
4.
1.
5.
	W

ild
lif
e	
Ac
ou

st
ic
s,
	In
c.
)


