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11pm
-8am

8:30am
-6pm

Heart
rate

Average
sleep
stage

Heart
rate

Air polution
Tem

perature
Noise

Em
otional 

status

Price range
Reviews
Open-close hours

6:30pm
-9pm
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p
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●
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 b
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●
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t d
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ra
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p
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A

T
 M

o
d

e
lin

g
 fo

r A
n

a
ly

tic
s
 

(M
A

T
 A

n
a

ly
tic

s
)

●
M

o
tiv

a
tio

n

–
s
e

v
e

ra
l v

a
lu

a
b

le
 a

n
a

ly
s
is

 m
a
y
 in

v
o

lv
e

 tra
je

c
to

ry
 d

a
ta

 
+

 a
s
p

e
c
t d

a
ta

–
a

n
 a

p
p
lic

a
tio

n
 s

c
e

n
a

rio

“S
u
p
p
o
se 

th
a
t 

tra
jecto

ries 
o
f 

p
eo

p
le 

th
a
t 

g
o
 

to
 

C
o
p
a
ca

b
a
n
a
 

resta
u
ra

n
ts (a

 P
O

I a
sp

ect) b
y ca

r (a
 m

ea
n
 o

f tra
n
sp

o
rta

tio
n
 a

sp
ect) 

u
su

a
lly p

o
st b

a
d
 review

s (a
 sen

tim
en

t  a
sp

ect). F
ro

m
 th

is a
n
a
lysis, 

resta
u
ra

n
t o

w
n
ers co

u
ld

 ta
ke severa

l a
ctio

n
s to

 m
in

im
ize su

ch
 a

 kin
d
 

o
f review

s, like a
n
 u

p
g
ra

d
e o

f th
eir m

en
u
 item

s o
r a

n
 im

p
ro

vem
en

t o
f 

th
eir p

a
rkin

g
 a

n
d
 secu

rity fa
cilities.”
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p
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c
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s
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e
c
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c
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u
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f d
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t d
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 m
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 D
a
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o
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Q
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e

w
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Q
L
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o

u
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 b
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n
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n
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u

p
 o
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c
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e
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n

a
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z
e
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–
D
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s
●

A
s
p
e
c
ts

: distance, average speed, day of the w
eek (w

eekend/w
eek 

day), 
duration, 

period 
of 

the 
m

ovem
ent 

(start 
hour-end 

hour) 
and 

trajectory purpose (goal) 

–
M

P●
A

s
p
e
c
ts

: 
trajectory 

purpose 
(goal), 

m
ean 

of 
transportation 

and 
duration

●
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b
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x
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c
u
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u
p
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q
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b
y
 

v
a

ry
in

g
 

th
e
 

c
o
m

b
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n
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n
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u
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t o
f c

o
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d
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e
c
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a
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S
o

m
e

 A
n

a
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s
is

 R
e

s
u

lts
●

M
P
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ataset

 
 

 
a) 

goal 
=

 
‘Leisure 

(sport, 
excursion, 

...)’ 
O

R
 

goal 
=

 
‘C

arburator 
F

ixing’ 
⇒

 
m

ean 
of 

transportation =
 ‘M

otorcycle’ O
R

 m
ean of transportation =

 ‘A
utom

obile’ (100%
 of confidence)

    b) goal =
 ‘S

hopping (superm
arket, ...) ⇒

 m
ean of transportation =

 ‘A
utom

obile’ (80%
 of 

confidence)

    c) goal =
 ‘P

ick up or drop out som
eone’ ⇒

 m
ean of transportation =

 ‘A
utom

obile’ (100%
 of 

confidence)

●
D

iaries D
ataset

 a) goal =
 "W

ork" O
R

 goal =
 "R

estaurant" O
R

 goal =
 "S

ervice" O
R

 goal =
 "S

tudy" O
R

 goal =
 

"R
eturn H

om
e" ⇒

 N
O

T
(day_of_the_w

eek =
 "S

unday") (87%
 of confidence)

  b) goal =
 "S

hopping" ⇒
 day_period =

 "12-18" (70%
 of confidence)

  c) goal =
 "R

estaurant" ⇒
 day_period =

 "6-12" O
R

 day_period =
 "12-18" (~

 80%
 of confidence) 

  d) goal =
 "S

uperm
arket" ⇒

 day_period =
 "6-12" O

R
 day_period =

 "12-18" (99%
 of confidence) 

      (people do not go to superm
arkets at night!)
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p
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d
e
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h
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n
a
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 d
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c
o
v
e
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d
 p

a
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s
 re

v
e

a
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a

t

–
d
e
p
e
n
d
e
n
c
ie

s
 m

a
y
 b

e
 c

o
m

p
le

x
, i.e

., d
e
te

rm
in

a
n
t a

n
d
 d

e
te

rm
in

e
d
 

p
a
rts

 m
a
y
 h

o
ld

 a
 s

e
t o

f p
re

d
ic

a
te

s
 c

o
n
n
e
c
te

d
 b

y
 lo

g
ic

a
l o

p
e
ra

to
rs

–
d
e
s
p
ite

 
th

e
 

d
a
ta

s
e
ts

 
h
a
v
e
 

o
n
ly

 
a
s
p
e
c
ts

 
re

la
te

d
 

to
 

w
h
o
le

 
tra

je
c
to

rie
s
, it is

 p
o
s
s
ib

le
 th

a
t s

o
m

e
 d

e
p
e
n
d
e
n
c
ie

s
 ru

le
 o

n
ly

 p
a
rt 

o
f a

 tra
je

c
to

ry
 o

r e
v
e
n
 th

e
 b

e
h
a
v
io

u
r o

f th
e
 m

o
v
in

g
 o

b
je

c
t

●
W

e
 

c
a

ll 
A

n
a

ly
tic

a
l 

D
e
p

e
n

d
e
n

c
y
 

(A
D

) 
th

is
 

k
in

d
 

o
f 

d
e

p
e

n
d

e
n
c
y
    

●
A

D
 d

e
fin

itio
n

“a set of constraints over som
e aspects (determ

inant aspects) that usually determ
ines 

a set of constraints over other aspects (determ
ined aspects) in the context of a 

m
oving 

object, 
a 

trajectory 
as 

a 
w

hole, 
a 

trajectory 
point 

or 
a 

m
oving 

object 

relationship”

2
0



 
 

A
D

 P
re

lim
in

a
ry

 F
o
rm

a
l D

e
fin

itio
n

 M
O
 
|
 
M
A
T
 
|
 
P
O
I
N
T
 
|
 
M
O
R
 

{
d
e
t
e
r
m
i
n
a
n
t
 
a
s
p
e
c
t
 
c
o
n
s
t
r
a
i
n
t
}
 

⇒
 

{
d
e
t
e
r
m
i
n
e
d
 
a
s
p
e
c
t
 
c
o
n
s
t
r
a
i
n
t
}

●
M

O
, M

A
T, P

O
IN

T
 or M

O
R

: dom
ain entities of the M

A
T

 data m
odel

●
determ

inant/determ
ined 

aspect 
constraint: 

com
plex 

conditions 
connected by A

N
D

 or O
R

, or enclosed by N
O

T
 

2
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E
x
a

m
p

le
s
 o
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