
UR-AI 2020 // 103



UR-AI 2020 // 104



AIS Database

Time 
Difference

Speed

Course

Harbor 
Map

Coast 
Map

River 
Map

By Length

By River

By Stationary

By Type

Temporal Gap

Spatial Gap

Distance to 
Coast

Distance to 
Closest Harbor

Global 
Trajectory

List of MMSIs

GNSS Points

MMSI

List  of Segmented 
Trajectories

Trajectory

List of 
Extracted 
Sequences

Trajectory 
Transformation

Local 
Trajectory

Additional 
Normalization

Extracted Dataset

Length

UR-AI 2020 // 105



UR-AI 2020 // 106



UR-AI 2020 // 107



UR-AI 2020 // 108



UR-AI 2020 // 109



In
pu

t

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

M
ax

 P
oo

lin
g 

– 
St

rid
e 

1

Co
nv

 1
 –

 St
rid

e 
1

Re
LU

Co
nv

 1
 –

 S
tr

id
e 

1

Ad
d

Re
LU

Gl
ob

al
 A

vg
. P

oo
lin

g

De
ns

e
De

ns
e

In
pu

t

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

M
ax

 P
oo

lin
g 

– 
St

rid
e 

1

Co
nv

 1
 –

 S
tr

id
e 

1

Re
LU

Co
nv

 1
 –

 S
tr

id
e 

1

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

1

Co
nv

 1
 –

 S
tr

id
e 

2

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

1

Co
nv

 1
 –

 S
tr

id
e 

2

Ad
d

Re
LU

Gl
ob

al
 A

vg
. P

oo
lin

g

De
ns

e
De

ns
e

In
pu

t

Co
nv

 3
 –

 S
tri

de
 2

Re
LU

M
ax

 Po
ol

in
g 

– 
St

rid
e 

1

Co
nv

 1
 –

 S
tr

id
e 

1

Re
LU

Co
nv

 1
 –

 S
tr

id
e 

1

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 S
tri

de
 1

Co
nv

 1
 –

 S
tri

de
 2

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

1

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

1

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 S
tri

de
 1

Co
nv

 1
 –

 S
tri

de
 2

Ad
d

Re
LU

Gl
ob

al
 A

vg
. P

oo
lin

g

De
ns

e
De

ns
e

In
pu

t

Co
nv

 3
 –

 S
tri

de
 2

Re
LU

M
ax

 Po
ol

in
g 

– 
St

rid
e 

1

Co
nv

 1
 –

 S
tr

id
e 

1

Re
LU

Co
nv

 1
 –

 S
tr

id
e 

1

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 S
tri

de
 1

Co
nv

 1
 –

 S
tri

de
 2

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

1

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

1

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 S
tri

de
 1

Co
nv

 1
 –

 S
tri

de
 2

Ad
d

Re
LU

Gl
ob

al
 A

vg
. P

oo
lin

g

De
ns

e

9x

In
pu

t

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

M
ax

 P
oo

lin
g 

– 
St

rid
e 

1

Co
nv

 1
 –

 St
rid

e 
1

Re
LU

Co
nv

 1
 –

 St
rid

e 
1

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
2

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Ad
d

Co
nv

 1
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 St
rid

e 
2

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Co
nv

 1
 –

 S
tr

id
e 

2

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
2

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Co
nv

 1
 –

 S
tr

id
e 

2

Ad
d

Re
LU

Gl
ob

al 
Av

g. 
Po

ol
in

g

De
ns

e
De

ns
e

In
pu

t

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

M
ax

 P
oo

lin
g 

– 
St

rid
e 

1

Co
nv

 1
 –

 St
rid

e 
1

Re
LU

Co
nv

 1
 –

 St
rid

e 
1

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
2

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Ad
d

Co
nv

 1
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 St
rid

e 
2

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Co
nv

 1
 –

 S
tr

id
e 

2

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
2

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Co
nv

 1
 –

 S
tr

id
e 

2

Ad
d

Re
LU

Gl
ob

al 
Av

g. 
Po

ol
in

g

De
ns

e

2x 3x

3x

Global Trajectory – X

In
pu

t

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

M
ax

 P
oo

lin
g 

– 
St

rid
e 

1

Co
nv

 1
 –

 S
tr

id
e 

1

Re
LU

Co
nv

 1
 –

 S
tr

id
e 

1

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

1

Co
nv

 1
 –

 St
rid

e 
2

Ad
d

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

Co
nv

 3
 –

 S
tr

id
e 

1

Co
nv

 1
 –

 St
rid

e 
2

Ad
d

Co
nv

 1
 –

 St
rid

e 
1

Global Trajectory – Y
Local Trajectory – X
Local Trajectory – Y

Time Difference
Speed
Course

Re
LU

Gl
o

ba
l A

vg
. P

oo
lin

g

Co
nc

at
en

at
e

De
ns

e

Dr
op

ou
t

De
ns

e

Dr
op

ou
t

De
ns

e
De

ns
e

Distance to Coast
Distance to Closest Harbor

Global Trajectory

In
pu

t

Co
nv

 3
 –

 S
tr

id
e 

2

Re
LU

M
ax

 P
oo

lin
g 

– 
St

rid
e 

1

Co
nv

 1
 –

 St
rid

e 
1

Re
LU

Co
nv

 1
 –

 St
rid

e 
1

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
2

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Co
nv

 1
 –

 S
tr

id
e 

2

Ad
d

Re
LU

Co
nv

 3
 –

 St
rid

e 
2

Re
LU

Co
nv

 3
 –

 St
rid

e 
1

Co
nv

 1
 –

 S
tr

id
e 

2

Ad
d

Co
nv

 1
 –

 S
tr

id
e 

1

Local Trajectory
Time Difference

Speed
Course

Distance to Coast
Distance to Closest Harbor

Re
LU

Gl
o

ba
l A

vg
. P

oo
lin

g

Co
nc

at
en

at
e

De
ns

e

Dr
op

ou
t

De
ns

e

Dr
op

ou
t

De
ns

e
De

ns
e

UR-AI 2020 // 110



UR-AI 2020 // 111



UR-AI 2020 // 112



UR-AI 2020 // 113



UR-AI 2020 // 114


