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Table 1. Comparisons of the annotation time cost under two
modes. FM indicates the new developed frame mode, and VM
represents the conventional video mode.

Task samples FM VM
Assemble Bed 6 6:55 23:30
Boil Noodles 5 3:50 18:15

Lubricate A Lock 2 1:23 5:29
Make French Fries 6 5:57 20:24

Change Mobile Phone Battery 2 2:23 7:35
Replace A Bulb 2 1:30 6:40

Plant A Tree 2 1:45 6:37
Total 25 23:43 88:30

1. Annotation Time Cost Analysis
In section 3, we have introduced a toolbox for annotat-

ing COIN dataset. The toolbox has two modes: frame mode
and video mode. The frame mode is new developed for effi-
cient annotation, while the video mode is frequently used in
previous works [1]. We have evaluated the annotation time
on a small set of COIN, which contains 25 videos of 7 tasks.
Table 1 shows the comparison of annotation time under two
different modes. We observe that the annotation time under
the frame mode is only 26.8% of that under the video mode,
which shows the advantages of our developed toolbox.

2. Browse Times Analysis
In order to justify that the selected tasks meet the need

of website viewers, we display the number of browse times
across 180 tasks in Figure 1. We searched “How to” + name
of 180 tasks, e.g., “How to Assemble Sofa”, on YouTube
respectively. Then we summed up the browse times of the
videos appearing in the first pages (about 20 videos) to get
the final results. “Make French Fries” is the most-viewed
task, which has been browsed 1.7 × 108 times. And the
browse times per task are 2.3 × 107 on average. These re-
sults demonstrate the selected tasks of our COIN dataset
satisfy the need of website viewers, and also reveal the prac-
tical value of instructional video analysis.

3. Visualization Results
In section 5.1, we have visualized the step localization

results of different methods and ground-truth annotation-

Figure 3. Comparisons of the step localization accuracy (%) of d-
ifferent tasks. We report the results obtained by SSN+TC−Fusion

with α = 0.1.

s. Figure 2 shows more examples of task “install bicycle
rack” and “make paper windmill”. When applying our task-
consistency method, we can discard the steps which do not
belong to the correct task, e.g., “jack up the car” in the
task “install the bicycle rack” and “crop the paper” in the
task “make paper windmill”. For more visualization result-
s, please see the uploaded video.

4. Step Localization Results of Different Tasks
In section 5.3, we have compared the performance across

different domains. Figure 3 shows some examples from 4
different tasks as “blow sugar”, “play curling”, “make soap”
and “resize watch band”. They belong to the domain “sport-
s”, “leisure & performance”, “gadgets” and “science and
craft”, which are the two of the easiest domains and the two
of the hardest domains. For “blow sugar” and “play curl-
ing”, different steps vary a lot in appearance, thus it is easi-
er to localize them in videos. For “make soap” and “resize
watch band”, various steps tend to occur in similar scenes,
hence the mAP accuracy of these tasks are inferior.

References
[1] R. Krishna, K. Hata, F. Ren, L. Fei-Fei, and J. C. Niebles.

Dense-captioning events in videos. In ICCV, pages 706–715,
2017. 1



M
ak
eF
re
nc
hF

rie
s

Ra
is
eF
la
g

M
ak
eS
lim

eW
ith

Gl
ue

Co
ok

O
m
el
et

M
ak
eB

ur
ge

r
M
ak
eC

ho
co
la
te

Ca
rv
eP

um
pk

in
Re

m
ov
eB

la
ck
he

ad
sW

ith
Gl
ue

M
ak
eP

izz
a

M
ak
eC

oo
ki
e

Pr
ac
tis
eW

ei
gh

tL
ift

M
ak
eH

om
em

ad
eI
ce
Cr
ea
m

O
pe

nA
Lo

ck
W
ith

Pa
pe

rc
lip

s
Th

ro
w
H
am

m
er

M
ak
eS
an

dw
ic
h

Re
w
ra
pB

at
te
ry

M
ak
eB

ed
Cl
ea
nT

oi
le
t

M
ak
eW

ire
le
ss
Ea
rb
ud

s
W
ea
rC
on

ta
ct
Le
ns
es

Bo
ilN

oo
dl
es

Re
pl
ac
eM

em
or
yC

hi
p

Re
m
ov
eS
cr
at
ch
es
Fr
om

W
in
ds
hi
el
d

Re
pl
ac
eS
IM

Ca
rd

At
te
nd

N
BA

Sk
ill
sC
ha

lle
ng

e
Cu

tG
ra
pe

Fr
ui
t

Cl
ea
nH

am
st
er
Ca

ge
M
ak
eS
al
m
on

Cu
tM

an
go

Cl
ea
nF

is
h

W
ra
pG

ift
Bo

x
M
ak
eS
oa

p
Pe

rf
or
m
Pa

pe
rT
oM

on
ey
Tr
ic
k

W
as
hH

ai
r

Pr
ac
tis
eK

ar
at
e

Pa
rk
Pa

ra
lle
l

M
ak
eC

of
fe
e

In
st
al
lC
er
am

ic
Ti
le

Re
m
ov
eC

ra
yo
nF

ro
m
W
al
ls

M
ak
eS
al
ad

As
se
m
bl
eD

es
kt
op

PC
Ch

an
ge

Ca
rT
ire

Fu
el
Ca

r
U
se
N
et
iP
ot

Sh
av
eB

ea
rd

Re
fil
lA
Li
gh

te
r

M
ak
eO

ra
ng

eJ
ui
ce

Lu
br
ic
at
eA

Lo
ck

M
ak
eS
tr
aw

be
rr
yS
m
oo

th
ie

Gr
af
t

M
ak
eC

oc
kt
ai
l

Cu
tC
an

ta
lo
up

e
Po

lis
hC

ar
M
ak
eP

ap
er
D
ic
e

Re
pl
ac
eD

oo
rK
no

b
M
ak
eC

an
dl
e

Re
pl
ac
eC

ar
W
in
do

w
Cl
ea
nB

at
ht
ub

Pl
an

tT
re
e

U
se
Se
w
in
gM

ac
hi
ne

M
ak
eL
am

bK
eb

ab
Pu

tO
nQ

ui
ltC

ov
er

Re
si
ze
W
at
ch
Ba

nd
M
ak
eH

um
m
us

D
ril
lH
ol
e

U
se
Ve

nd
in
gM

ac
hi
ne

Cl
ea
nL

ea
th
er
Se
at

Pe
rf
or
m
Va

ni
sh
in
gG

la
ss
Tr
ic
k

Ar
cW

el
d

M
ak
eT
ea

In
st
al
lA
irC

on
di
tio

ne
r

W
as
hD

is
h

Ch
an

ge
Gu

ita
rS
tr
in
gs

M
ak
eC

hi
ne

se
La
nt
er
n

Re
pl
ac
eG

ra
ph

ic
sC
ar
d

Re
pl
ac
eA

W
ip
er
H
ea
d

Ch
an

ge
Bi
ke
Ti
re
s

M
ak
eS
ug

ar
Co

at
ed

H
aw

s
O
pe

nC
ha

m
pa

gn
eB

ot
tle

Cl
ea
nR

us
ty
Po

t
Re

pl
ac
eM

ob
ile
Sc
re
en

Pr
ot
ec
to
r

Ir
on

Cl
ot
he

s
M
ak
eP

ic
kl
es

G
iv
eA

nI
nt
ra
m
us
cu
la
rI
nj
ec
tio

n
Re

pl
ac
eH

ar
dD

is
k

Re
pl
ac
eL
ap

to
pS

cr
ee
n

Pu
tO

nH
ai
rE
xt
en

si
on

s
Bl
ow

Su
ga

r
M
ak
eY

ou
tia

o
In
st
al
lW

oo
dF

lo
or
in
g

100
101
102
103
104
105
106
107
108
109

#V
ie
ws

Ch
an

ge
M
ob

ile
Ph

on
eB

at
te
ry

So
w

U
nc
lo
gS

in
kW

ith
Ba

ki
ng

So
da

Pa
st
eC

ar
St
ic
ke
r

Pu
m
pU

pB
ic
yc
le
Ti
re

Pl
ay
Cu

rli
ng

D
ra
w
Bl
oo

d
M
ak
eR

J4
5C

ab
le

Sm
as
hG

ar
lic

Cl
ea
nW

oo
de

nF
lo
or

In
st
al
lC
ei
lin

gF
an

Re
fil
lC
ar
tr
id
ge

Cl
ea
nL

ap
to
pK

ey
bo

ar
d

Ch
an

ge
Ba

tte
ry
O
fW

at
ch

Ti
eB

oa
tT
oD

oc
k

U
se
Ja
ck

In
st
al
lC
lo
se
St
oo

l
Re

pl
ac
eF
au

ce
t

M
ak
eP

ap
er
Ea
st
er
Ba

sk
et
s

U
se
Ri
ce
Co

ok
er
To

Co
ok

Ri
ce

Se
tU
pA

H
am

st
er
Ca

ge
Re

pl
ac
eB

at
te
ry
O
nK

ey
To

Ca
r

Re
fil
lM

ec
ha

ni
ca
lP
en

ci
ls

Cu
tA
nd

Re
st
or
eR

op
eT
ric

k
M
ak
eP

ap
er
W
in
dM

ill
Cl
ea
nS

hr
im

p
Re

pl
ac
eA

Bu
lb

Pe
rf
or
m
CP

R
Re

fil
lF
ou

nt
ai
nP

en
Ch

an
ge

Bi
ke
Ch

ai
n

W
as
hD

og
Pr
ep

ar
eC

an
va
s

W
ea
rS
hi
nG

ua
rd
s

H
an

gW
al
lp
ap

er
Fi
xL
ap

to
pS

cr
ee
nS

cr
at
ch
es

In
st
al
lC
ur
ta
in

Pl
ay
Fr
is
be

eW
ith

AD
og

U
se
To

as
te
r

In
st
al
lS
ho

w
er
H
ea
d

Pa
tc
hB

ik
eI
nn

er
Tu

be
In
st
al
lIp

ad
Sc
re
en

Pr
ot
ec
to
r

M
ak
eM

at
ch
aT
ea

Pr
ac
tis
eT
rip

le
Ju
m
p

Re
pl
ac
eS
ew

in
gM

ac
hi
ne

N
ee
dl
e

Re
pl
ac
eE
le
ct
ric

al
O
ut
le
t

U
se
Ta
pp

in
gG

un
M
ak
eF
lo
w
er
Cr
ow

n
As
se
m
bl
eC

ab
in
et

Re
pl
ac
eL
ig
ht
So

ck
et

Re
pl
ac
eR

ea
rv
ie
w
M
irr
or
Gl
as
s

O
pe

ra
te
Fi
re
Ex
tin

gu
is
he

r
Re

pl
ac
eB

la
de

O
fA
Sa
w

Re
pl
ac
eC

ar
Fu

se
Re

pl
ac
eT
oi
le
tS
ea
t

In
st
al
lB
ic
yc
le
Ra

ck
To

Ca
r

Ba
nd

ag
eH

ea
d

Ch
an

ge
To

ne
rC
ar
tr
id
ge

As
se
m
bl
eS
of
a

Re
pl
ac
eC

D
D
riv

eW
ith

SS
D

Re
pl
ac
eR

ef
rig

er
at
or
W
at
er
Fi
lte

r
Gl
ue

Pi
ng

Po
ng

Ru
bb

er
Pi
tc
hA

Te
nt

Re
pl
ac
eT
yr
eV

al
ve
St
em

Tr
an

sp
la
nt

Pa
ck
Sl
ee
pi
ng

Ba
g

Cl
ea
nC

em
en

tF
lo
or

In
st
al
lL
ic
en

se
Pl
at
eF
ra
m
e

As
se
m
bl
eB

ed
Lo

ad
Gr

ea
se
Gu

n
Ro

as
tC
he

st
nu

t
U
se
Ea
rp
lu
gs

Re
pl
ac
eD

ru
m
he

ad
D
oL

in
oP

rin
tin

g
U
se
Ep

in
ep

hr
in
eA

ut
o-
in
je
ct
or

Pr
ep

ar
eS
um

iIn
k

U
se
So

yM
ilk
M
ak
er

Re
fil
lA
St
ap

le
r

M
ak
eF
lo
w
er
Pr
es
s

As
se
m
bl
eO

ffi
ce
Ch

ai
r

W
ra
pZ

on
gz
i

Ba
nd

ag
eD

og
Pa

w
Pr
ep

ar
eS
ta
nd

ar
dS

ol
ut
io
n

Re
pl
ac
eB

at
te
ry
O
nT

VC
on

tr
ol

Pr
ac
tis
eS
ki
in
gA

er
ia
ls

U
se
Vo

lu
m
et
ric

Fl
as
k

U
se
Vo

lu
m
et
ric

Pi
pe

tte
U
se
Tr
ip
le
Be

am
Ba

la
nc
e

Pr
ac
tis
eP

ol
eV

au
lt

U
se
An

al
yt
ic
al
Ba

la
nc
e

Re
pl
ac
eF
ilt
er
Fo
rA
irP

ur
ifi
er

100
101
102
103
104
105
106
107

#V
ie
ws

Figure 1. The browse time distributions of the selected 180 tasks on YouTube.

SSN
Fusion-

SSN+TC
Fusion- Groundtruth

Figure 2. Visualization of step localization results. The videos are associated with the task “install the bicycle rack” and “make paper
windmill”.


