x| 8l, A204E A4E
Korean Journal of Cognitive Science
2009, Vol. 20, No. 4, 535~554

weke) Auled FREE gu fele] Jele nxab] 98 sHon B89 4 9

A, 71 o] VR ol At EaboR BAs ol olelgol qlrk. dolEE Al

of3h fARE olsAT BH0E AYer] e T8 olMES WrkE HAshs

of Fasfth, ¥ wRAME A AR AUAE AT AN chEE Ael
AnErE Ao ASrhag Fohis 440 Wolel A o

AHEE Fol7] Sl 8QH, TR HolHE Lhra T

z SEOEER R L e L

A3}, ol VEAZE AT Walo] SYMS AH§R Pt

oF M=l vla) Ak e

RS

X

d

lo
N
r

pady

fm
it
M

S KeR
=

N
T
o
o
=
I
EL
u
2
\d

1—11

,

> o

Y
rm
HU
2,
33
gl
2
),
10 —'1
i
M
il
_O‘L
Q
9\;
bulp?
o
f
ol
E
>
2

1o
fr
8]
o
o
vl
fru
X
ool

FHO| @ HEAE 27, MEnpT, HME Ho|X|ek L EF, #olx|et

xSkS
_|l:l

*
o
i
Sl
rlo
Do
S
S
©

i
1
o

A AR (Sas)e) e Ador dxAdTAG-AEgdd A%
FeALgle] AL wrol ¥l A791(2009-0093676)
TRAAA: AAsk AFEAE, AT AY Rok AEA%E

E-mail: byulyi@sclab.yonsei.ac.kr, lss@sclab.yonsei.ac.kr, shcho@cs.yonsei.ac.kr

- 535 -



ClX|zbeh, M20W M4E

i)
o2
o
1

Az A2 A1 WS u}e 7)7]9h A4 AH|Ee] 1

2
HEaL Qlek ol webA AbREe] Hal £al, 7= A Ui dHoEHE 1

Hkd 71719k AlM NS SElM R 5 QA 90T GPSE A AiR1e] S
A ARE G830, 4F B AXE o8l 2k, F 50 84 RS
G538 & glon, m3 g A8 AXNE ol &ste] AHgAle dA BES F
¢ o Atk A+ Nokia®| LifeBlog Z2AE 5 &npel AnE FaiA AHEA]
QAR 2o FA3} 7, welehs Ay AR ATH1-7]. B2akd vl
MRIde] At Awlelmm AjQle] Vmu gl weh ASHo] 53k 4 gl
aean, Bekd Al ARSAE 4 frietr] wiitel AReARe] JdRE At
Ao jetal %‘43}04 *}QXH 719E 57“\17]% o =S E 5 AL

AE grohdit}(8]. of7]oA WE=mta %‘f /‘F&XV} i E%S O]”ﬂge % ‘—E.%?}
011345\-5"” & 7]91011 Lgs 7o A 719 =E 9nlsh E. Horvitzo] 1+[9
A= AR st v‘f‘ ko] % F(Retrieval Cue; Episodic
Memory& Hﬁii Uﬂ S g A% o AW Mo RTE AEAN o,
o7IFE A3 dIAEE 79T W Fa8 AS = HEE ov|gith 7Y
2E ARE oiiE B9E AR ARERR] A ARANE AT
BA oz meolr), wal drnlg o|WEy
g, 8]al oHlEZ}E dojdk Al AF & -
gk gEe o8 TAE L ARRAL o9 AEE Vel Ees Uk
2 EdAE AEraE dgAs geR AT E HYAE GRol g4
¢ AAS 9% A 2adelHE AYstal, FE|NE 8 Rl Hlo] Xt v
EQIE AR fiunta oS RAS Ajkeit) ojuf, dEnka 9] HIEE
|

s
Fol7] 9istel £4H HolHE Qo FEE $Us, o8 oA AF A2

- 536 -



Am

A% Fxo 85
A || AR}
ofutd 7
AR ZHE
AR ATE A
of AR A
H7ysFATH9L. 28709 =

O

e

nj

0|4

I e $of
A w7)oke] wixuta & -1dolElo) tiste] AHE

1
W

ZAH) | 202 AYAS 218 ASH 44

1ol wWEe7)7t 2

_9,_6]— ] SRR

TAY W=

DEL ol
HE wo|X¢t YEYAR 5ste] dunfa o
2 A el

wolx ek MEAJE Rdg %3}

I. v 2 AdAT

7} devite] Adl= 7k 791 7
Z7} Tom AuEol sl ARIF Soluba ALgATE A
o|2 Qlste] AgAe] oHIE 7Y
7o ATE AL
Eﬂoﬂ/\i_‘: _9_124_(‘1)1

51X A gl
5 denas %%Mc
=3 AE A4

Holxlot =T 7] A0 0% ©

FEE vald mo

1. ol
29 AR
Fol et A

AU AW = Beckerman® Meek?]

Hlo| 2|9t 2= T ZZAAE Fa|A] FE AT 10]. Life Browser= AREA] &
BARE 2o W) ARTE B 5 LES AT A WeF AEAE 8
E 1. A ¥ bW

| ARATE AFA Life Browser MIT #ltjo]d-+4
[ A=nka oS A goF EA S A] o419
o 2d A7 AR 837k A 3} oS
' AFEAE R 2&59] Henta g 845 7
=%
e we 7} A AR 07 delg A7
ol 22kl Ay Alo]x], oMY, A AUlE E9)
glo]E
AREA AR AR AR AgrE 27
- o] x| ot Hidden Markov Model
°r YELA Gaussian Mixture Model

- 537 -



QIX|ntst, HM20E M4z

A% Ak 48 A4S o)

A A=shask ALY golas 4 2 &
7ele] AANTHE T z

O*'Eow

A 298 % 2= 2

o AH§AS] AT S BAs] 5T AR AgA Y ATE

Baiet12]. o] Al Aol iE Wl E 13} 2k,
Tl ARATE A4S A9 AgA] W] A T b e B
7 olUel ARSAH AR AGATE A7 Gesiof 7] uhze] gelo] A% 7

i
o
on, ¥
o
=,

o
o ¢
N
)
o

¢ Ags 23 Ast wagEE #A7F ek Life Browsers A%
CIEIE S PIRE aokfd gAson A Ao
= @A7h Ik sAERe R MIT wide] AAel 49 SASIA,
A AL A Sle] @ Aol 2 ) G
s Elo] Elel e Algslx] o 5] Stew A AL
o ¥ =g 2oz Solot dHolHE Erlz mH A 84
J5tat e AR e oAt VESAE AHgel

g 37 Slsto]
ok,

X
o3

, 19

D!
)
(o
il
f

=
g0
H

4
o
N
S
&

I

H‘

L
.

fo

2

H

(TS
L
>,

2,
e

N
" or
[t
Jb

o rot

2L

5]
H

oL

2. H|o|x|et HIEQIA

olo] At 9 AHAE Yehll= AdA(are, edge) o2 o]Fo1A] U= Wk
3 e Z(directed acyclic graph, DAG)°|tH 13, 14]. Wo]x|¢t HE

AAMe] JF pet W] JF VE olFolAH e 05 7t
E Alole] AdZAMe gEAQ gETAE YERh sy 0= 9
AT WFE Alole] AN g5 ghes vEhit WY AT ndl

- 538 -



B 4% HojTIot =T Tle) HEOLT of2 2Y S

A v={V Vv o2 Ase A e mdd A
E={E,By...E,) & ARt V-1,9 A8 35 W v,k 8s v,0
BE7b fc 7} W] BREL (V) ={VIV—V,, eV} 2 Qo] uek
Pa(V,)7} @old V, & APSETRS ZRI 234 god v, e 248 3F

PA) P(S)

Visit to Asia (A)

Akind of
disease

P(T|A) P(LIS)

P(D|T,L.B)
Dyspnoea (D)

Chest X-ray (C)

Difficult
respiration

T8 1. Hjolx|et HIERIAS o

272885 Jeh)= go]ES 71X 1 #lo]= 3 (Bayes' Rule)S o]&-3)
7} mEo AR AXbgT), wheF = T Abo]o] Aol glokd

g omE A3t =9 Rrel sEghe] AsA W
AALS A ==dl, BE7E 5-E Al2Eo H]E
| 7Fssith. 28 104 2 5 3ol

i)
S
X
rlo
o2
lo,
re
r>4
(o
frtl
ot K
i
-
rlu
o

P(A,8,T.L,B,C.D)

= P(4)P(S)P(T1A) P(LS) P(BS) P(AT,L) P(DT,L,B) W

Hlo| At YE ] FE2 wlo]=9] & Faf Altel vt o] Ao

- 539 -



(2)

P(BA)P(A)
P(B)

P(AIB) =

=X

IX|tst ®20H M4

o
[

Nlo

4
o)

pj]
ad

Nr

A|AolH P(BA)= 204 HEolth

!

%

P(A)$t P(B)= AL

tH oju] ARde| A(BlA), P(A4), P(B)7} 59
= 2 AE7PE M5E Alole] oETH

0|

he Aekal
uj P(AlB) <] %k

1.

=

kel

ATFIL

A

]

i

of

o

3

1
s

o P27} AREE A8t

EIERE D

0

Aol Ba

3l |

] lel] o

b
ﬂo

_
o

mm

H

3]

]

&

=2 >~
I

=

rQle 2 RE Holy

1

Hlo| x|t Y ES A AAAE AR

e hptl

1

[e]
=

3
o))
Ndfo
AJm
ol
fxpl

0
K
)l

e

of

Bayesian network

SECIESS

learner
E

Bayesian network

- 540 -

T8 2. Hjolx|et 4

-1.6
5.2

1
5
3

Prior/Expert information

Data set
TRUE
FALZE
FALSE




3

ol
of>

OHALATN | 28 HEAE 208 ABH S48 HolXot HEAT Tlel A0 of 0

)

|

M. &4 o]x|¢t YEYIE 0]L3 Asna o= 2

a3 38 B wmRld AShs Aseia oS Be welEth S mujd
AU Agste] FEAE 27 RS SYG AR FRY 27 YRS )
oAek WEAA Hgaka Riab] A 2t wmme] o]t uiel wA W7
8 T ke gk A AYsE gue wWolXek V=AY *gh—g— %
HA17) istel 2k 8ol B BFdk Fol 7 SPAAARR, 37
SR SR, MIT 97 AT el ARES adz o

= R

AEHRE AL Q7] vl eUdARE dolEe] £ V|EoE ARSSIER
Hlo] x|k YEH A Bele] oA AlE )i A B SdolM =
& O A4 sl 2dE A58 fste] Aeiltt. add SR ERd
FﬂolEiE ARgtel 2zl disl 2ot setEE SEdth A7 SR g
Hlolx ot WEAE ad¥e 7325 SR oFA F3d Ho]xet =
HEL* dole f=e] Eojow Uk addl| P8 HoAt vEYIE A

e

A
- - -
E g ot
L, =
HHE a
- 3 o
% al =
@

ol Qofibs AIEL TS thFstel 2 Jhel Hlol et YEAAZ mE
ekl A S Aa 2asel ol duew el

== o
—r—‘

Y E"l 81452 NP-hard TA1ZA] 483 oz A & ¢l7] witel 4¥
2 W E(heuristic methods)® =017 A& s Asof gt} NP-hard &A= Ag]



QIX|ntst, HM20E M4z

54 she dlolEle] 47b Z7hal metd nelsiol sk AS-e] S0} slakas
o

Hom Z7PIER, HeolE e 5 Eol/ W AARe] AdEs Solv, Aot
= g gk mRelAs wolARE HIES A S5E aEHoR P8
i ASATE wol7] flste] HolHE adEE wran, wlolx|¢t YEAA =
2 SAERE Wrol Sachs WS Al Aldkehs S dEEE ARE
ZF 89dol A E5rstal Foll olE HAERIAAE, AR, AAF R 2
TR MIT d[12]0] vHEH o) Aldas 2= vsd 4 Jd
& 77wl HlolEE Eidhs 7o R ARSete] dlSel et e 20l
7] f13iA S9HE BNS ARSIt 3 e dgRnE wo]X|qt UES = 3t
M rEeEE A g, FRRCRRS g A7 sobAaL S v &
< Ago] ZaEn uiebA E m=EelMe a4 E Bkl BNS sk, &
& ol H9ER BNS sk, 77t SR shaE Holxek HESA
E o] 2d¥E F2E B

2 mwelAT SR SheioR 98 B s AR daes
Q1 K2 &are]5s ARESIITH 6] 7124]] darel5L 19 4oflM mite] e
=

2}
I8k FEl~E daegls BlI01E AMESte WIESFS FxE AL
Al )2 28 2,9 FEE QA% B0 HFoA] o) HFE W olghs e
U= el Alijlgtel 7P 2 i8S ZobA oo, o AE SV FU
th olu W AfelZe] AVIE RS Y] A 2,0 2 2,7t 2,0 AE g,
o] Ao R AAE ¢ YIRS Alad] $E - 2L T3 ofa9 AA
2 Q) v fla, Palz,) ] #E wkdEh7] S8 A4 7S ola zoaol
3 Al k] B AEA 7AAE A WEZ 2= a7 59 2 K2 WEHS
AESte], dloje e} Efjzte] APEE ARkt K2 datels

o) 7 . o by e 7
28 BAT 5 Ut FA A5 DA ALt B J2E 2
AR delee] oJa Sol A% AP MY HE AETE AP

S HAg o r A gol ARH AL gl W F sholrk
o} 7+ WS ARgSle] AHYAE 21 HolElE i 4 wo|x|¢t

HESI: A A F2 wlo]xIet WEA, AA F8 wo]At HIESA, o

o

- 542 -



Oz AY -z / 2ol HHAE 2O AZet S4E Hlo[x|e Y EHT T|utel 0T ofF 2Y ot

1. Initialization’
(@ for i=1 to n do: Pulz;,) =@
(b) for i=1 and j=1 to n do:
if (i j) then Alijl=f(z;{z;}) —f(z,2)

2. Loop-
(a) repeat
i. Select two indexes (i,j), such that,
(i,j) = argmaxy ;Ali',j']
ii. if (A4f,5]>0) then Pa(z;) = Pa(z;) U {x]}
iii. Ali,j]= — o0
iv. for all z,€ Ancestors(mj) U{x]}
and x,E Descendants (xz) U {zz} do:
Ala,b]= — 0
v. for k=1 to n do:
if (Ali,k]> —o0)
then Ali, k] = f(x;, Pa(x;) U{x,}) — f(z;, Pal;))
until V4,5 (Ali, j]1< 0 or Ali, j]= — )

* [ scoring metric
* Ali,j]: adjacency matrix

T8 4. Hlo|X|et HERT Xt LI2F

« 7;: number of possible values of the variable z;
« ¢;+ number of possible configurations for the variables in Pa(z;)

* N;j,- number of case in D in which variable z; has its Ath value

TL
£ IV, = Zjvijk
k=1

J8 5. K2 gkt
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X 2. 7o} Hlo|e &FH

Node Type Value
TIME
Day Name STRING Monday, Tuesday, Wednesday, Thursday, Friday
Day Date INT 1-31
Month INT 1-12
Day Period STRING Night, Morning, Afternoon, Evening
Hour INT 1-24
Half Hour INT 1 (hour:45-hour:15), 2 (hour:15-hour:45)
GPS
Cell ID INT 0-124
Location Area Code INT 0-5
SENSOR
Temperature INT 1-10
Relative Humidity INT 1-10
Dew Point INT 1-10
Pressure INT 1-10
User Activity STRING Standing, Walking, Running, Sitting, Sleeping
Average Audio Level INT 1-5
SYSTEM
Device Orientation INT 1-6
Interaction STRING Application, Web page, Communication
Landmark
Landmark Boolean True, False
Landmark1 Boolean True, False
Landmark2 Boolean True, False
Landmark3 Boolean True, False
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Learning Predictive Models of Memory Landmarks based on
Attributed Bayesian Networks Using Mobile Context Log

Byung-Gil Lee Sungsoo Lim Sung-Bae Cho

Department of Computer Science, Yonsei University

Information collected on mohile devices might be utilized to support user's memory, but
it is difficult to effectively retrieve them because of the enormous amount of information.
In order to organize information as an episodic approach that mimics human memory for
the effective search, it is required to detect important event like landmarks. For providing
new services with users, in this paper, we propose the prediction model to find landmarks
automatically from various context log information based on attributed Bayesian networks.
The data are divided into daily and weekly ones, and are categorized into attributes
according to the source, to learn the Bayesian networks for the improvement of landmark
prediction. The experiments on the Nokia log data showed that the Bayesian method
outperforms SVMs, and the proposed attributed Bayesian networks are superior to the

Bayesian networks modelled daily and weekly.

Keywords - Context log, Landmarks, Attributed Bayesian network, Bayesian struchire leaming
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