Nhin lai 25 nam
phat trién nganh
tri tué nhan tao

Ho T Bao

Phong Nhan dang va Cong nghé Tri thirc
Vién Cong nghé Thong tin

&

Phong thi nghiém Phwong phap luan Sang tao Tri thirc
Vién Khoa hoc va Céng nghé Tién tién Nhat ban




NOi dung

Tri tué nhan Véj_XU hu’c’an MOt sO két
tao 25 nam mai trong trl qua nghién
qua tue nhan tao cUu




Tim kiém

= Query: 25 years, Al
development

Cac search engines
tim ra qua nhiéu
trang Web, phan
I6n khong lién quan
dén cau hoi.

Cd hoi dugc bang
ngon ngl tu’ nhién?

Query: Al during
last 25 years of
development

thong tin trén Web
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TechMetCast Archives

... made over thity years ago. What happened ... the failures of Al research and lays ... directions
for future development in the field ... 2000-06-25 (25:00) Spiritual Robots ..

technetcast.dd). comfnc_catalog. html?itern_id=700 - 15k - Cached - Similar pages

TechMetCast Archives

... developmentd@ (13), scientific computing (1), software development methodologiesé
(18). ... since the advent of C 25 years ago: compilers and interpreters, Java ...
technetcast. ddj. comdinc_catalog. html?itern_id=78 - 9k - Cached - Similar pages

[ More results from technetcast.ddi.com |

ChM.corm - Endineers ook to robot ideal: \Al'- July 28 ...
... the current Hollywood hit "Al" Yet, in Japan, this ... the park for two years. Honda Motor
Co. Ltd ... dancing partner. But the development of real artificial ...
iy, cnin. com/2001 TECH ptech/I7 /25/rabot. engineering.idgs - 24k - Cached - Similar pages

Enviz About Us Management Team

... President of Software Development at TYECIN Systems ... a consultant with the Al Applications
Institute in ... brings more than 25 years of management experience ...

erviz.comfaboutteam.html - 14k - Cached - Similar pages

Al Events

... Gender specialist for 25 years. Al Practitioner for 10 years. "lmprovisation and ... Anne
Radford. The Al approach to ... ADP Accelerated Development Programme” at the ...
weaewy aradford. co.uk/FPagefiles/events. bt - 13k - Cached - Similar pages

Applied Innovation Inc. - The Al Team

... Electric Division in its development of the 1210 woice ... officer with more than 25 years
experience leading complex ... Prior to joining Al, Smialek served as ..

whany, alinet. comfaboutfteam. asp - 21k - Cached - Similar pages
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Tri tué nhan tao?

Tri tué nhan tao la mot nhanh cua
khoa hoc lién quan dén viéc lam cho
may tinh c6 nhirng kha nang cua tri
tué con ngudi, tiéu biéu nhu cac kha
nang “suy nghi”, “hiéu ngdn ngl”, va
biét “hoc tap”.




Sv ra d&i nganh tri tué nhan tao

“birth day”: Hoi nghi & Dartmouth College mua he 1956, do
Minsky va McCarthy té chirc, va & ddy McCarthy dé xuat tén
goi “artificial intelligence”. Cé Simon va Newell trong nhirng
nguwoi tham du.

M. Minsky J. McCarthy H. Simon R. Michie
- Al Lab. at M.I.T. (Minsky & McCarthy)

- Al Lab. at Carnegie Melon Univ. (Simon & Newell)
- Al Lab. at Stanford Univ. (McCarthy)

- Al Lab. at Edinburgh Univ. (Michie)
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ARTIFICIAL INTELLIGENCE Knowledge Inference
(dai s6, thong k€, (logic toan hoc, ...)

toan hoc rdi rac, ...)

= Biéu dién tri thirc (knowledge representation)

= |Lap luan ty d¢éng (automatic reasoning)

= Hoc tw ddng (machine learning)

= Hiéu ngbn ng¥ tw nhién (natural language understanding)
= Thi giac may (computer vision)

= Hé co sé tri thirc (knowledge-based systems)

= etc.




Tri tué nhan tao va lap trinh truyén thdong

Al

Conventional
Programming

Xt ly Chua yéu la phi sb
Ban chat Lap luan

Input Cé thé khong day du
Tim kiém Heuristic (mostly)
Giai thich Can thiét

Quan tam chinh| Knowledge

Structure Tach diéu khién
khai tri thirc

cha yéu la sb

Tinh toan

Phai day da
Algorithms

Khong nhat thiét
Data, Information

Diéu khién gan
v&i thong tin va div liéu




Lich str nganh tri tué nhan tao

Suw song nhan tag,
giai thuat di truyen

The birth of Al mang noron
Q’,S},’ E?Ijiau Dartmouth Al Phanr’fan
ti conference cong nghé tac to,
en hat hién tri thre va
‘ hé chuyén gia dau tién hai thac d liéu, .

thl co vua

tao ra SHRDLU hé Al ha ky ‘

dAu tidn ngon ngdr LISP RoboCup

ngon ngl* PROLOG

1982-1992: FGCS Project (d¢é an may tinh thé hé th& nam)



¢ @ Thang tram nganh tri tué nhan tao

= 10 nam dau: Ky vong va nham tim nhiing
W\ gidi phap tdng quat.

| = 10 nam tiép theo: That vong.
f_,,, = 15 nam tiép: Bung no trd lai cda TTNT. Thi
= duaquoc té.
1 = 10 ndm gan day: Cang hiéu rd hon kho
@ khan dé Iam dugc TTNT, nhu’ng gi TTNT co

thé lam, nhu’ng con du’dng mai tao ra cac hé
thong mmh cac hé co TTNT.




Deep Blue va c& vua

Ngay 1 thang nam 1997, IBM Deep Blue
thang Kasparov & van th sau, danh dau
mot bwdc ngoat trong lich s&r ¢& vua, mot
bwédc ngoat ctia cong nghé trwdc nguwdng
ctra thé ky maoi.

VO dich
CO' vua
thua siéu
may tinh



Robot World Cup

mot doi cac robots chuyén d¢éng nhanh trong mét méi trwdng
thay doi.

= M6t né lwe phdi hop nghién ciru vé TTNT
va robots thong minh.

= Phéi hop nhiéu cdng nghé
- nguyén ly thiét ké cac tac to tw tri
- hop tac gitra cac tac t&r da nhiém
- thu nhan chién lwoc
- lap luan thoi gian thyc
- robotics
- sensor-fusion

- software

11



Robot World Cup

- simulator league
- small-size league
- middle-size league

T T T

D3aks — g Srd-place
Ozaka
MAIST : 2
Freiburg 2 g
Yale — 0] Champion
: Freiburg
LUttari PK[1-1],Phy 0__ 4th-place
LItari
- el : PK [0-1] p_| Runner-up
'-h- . ..--‘-'. ' Tubingen
—— BRI
m.ara...n. : ’

s LT AN T | R

A T [\

Y Y "- D R e e e =

http://www.robocup.org/02.html
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Dé an may tinh thé hé 5 (1982-1992)

JAPAN: FGCS Project (Fifth Generation of
Computer Systems) nham tao ra may suy
dién song song (Parallel Inference Machine)

» Thi dua quéc té (DARPA, ESPRIT, etc.)




Nhan xét vé nghién ctfu TTNT

A - Biéu dién tri thirc: can phéi hop nhidu luoc
Y do khac nhau trong cung mot hé thong.

| = Lap luan ty dong: vai didu kién khdng chic
= chan, voi cac loai logic khong chuan.

Nimet 5 . A

- = Hoc tw dong: nhiéu (rng dung thanh cong. Uu
il thé cua giai phap thong ke trén tap dir lieu Ion.
= Hi€u ngdn ngir tu’ nhién: tién bo rat nhiéu

- nhung chua that san sang cho thi trudng va
U'ng dung.
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Tri tué nhan
tao 25 nam
qua

NOi dung

Vai xu hudng
md&i trong tri

tué nhan tao

Mot so két
qua nghién
cuu
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Yéu to tac d¢dong lén TTNT

Rl -

ARTIFICIAL INTELLIGENCE knowledge inference

Rl

ARTIFICIAL INTELLIGENCE knowledge inference environment

= Micro computers
= The Internet

16




Su’ song nhan tao
(Artificial Life)

‘MR = Artificial Life nghién ciu sy song “tw nhién”
'\ nho tai tao cac hién twong sinh hoc tir cac
diém khi dau boi may tinh va cac phuo’ng
tién “nhan tao” (self-organization, chaos
theory, cellular automata, complex adaptive
systems, evolutionary computing, etc.).

. = May tinh va sinh hoc: Viec Xay dwng cac mo
hinh ve tlen _hoa co the giup lam sang td mot
SO van dé van dang ton tai trong nghién ctru
sy tién hoa.

17



Khoa hoc vé tri nao
(brain science)

s -
"l"?
i nam 1998'va sé kéo dai 20
m: tham giaicua chu’ng 300 nha

rs andlng the Brain
éng the Brain |/ {
ting the Brain

[
il L




Khoa hoc tri thuc

(knowledge science)

JAIST: National graduate = school of information science (1992)
institution for = school of materials science (1993)

advancement i
. . = school of knowledge science (1998
of the frontiers of science > 9 ( )

and technology

- Khoa hoc vé sang tao,
- quan ly, khai thac,
- str dung tri thirc

%\ Dua trén su két hgp cua

~ Khoa hoc thong tin (TTNT) +
- Khoa hoc hé thong +
- Khoa hoc xa hoi (kinh té)




Cong nghé tac tu

(agent technology)

Tac tir (agent): mot ngwoi hay vat hoat dong, hoac
cd kha nang hoat dédng, hoac dwoc trang bi dé hoat
dong, thay cho nguwoi hay vat khac.

Thi du: tac tU ban vé may bay, tac tu trén Web,
robots clu hoa, ...

Tinh chat: tu hoat dong, truyén tin, hgp tac, etc.

Anh huéng téi TTNT: Cac hé TTNT khong chi can
thong minh, ma can phai co tinh chat cua cac tac tu
(thong minh chua du ma can dé dung hon, “doi
thudng” han).

20



Web va TTNT

= Web la mdi truédng dé tao cac san pham mdi
cua TTNT (tac t + tom ludc + dich tu dong
trén Web, hé cd sa tri thic trén Web, ...)

= Web la doi tugng nghién clu cua TTNT: lam
cho Web thong minh han, hiéu qua han (Web
intelligence).

= Thi du: Xay dung cac cong dong Web (Web
communities) gom cac trang Web chia se
nhirng noi dung chung hoac lién quan dén
nhau.

21



Phat hién tri thd’c va khai thac dir lieu

(knowledge discovery and data mining — KDD)

22
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Thach thirc ciia KDD

Tép dﬂ’,liéu rat Ion (106-1012 ban ghi) voi s6
chiéu rat I&n (102-103 attributes)
Van dé: hiéu suat (efficiency), kha c& (scalability)

»

™ HON hop nhiéu kiéu dir liéu dwei dang khac nhau
2 (SO, dinh danh, van ban, hinh anh, am thanh, ...)

Van de: chat lwong (quality), hiéu qua (effectiveness)

2
&7 D liéu va tri thirc khong ngirng thay doi

¥ 'Q | s . ’ \ « R .
@ h—;i Twong tac ngudi-may va hién thi
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dau vai do phutc tap tinh toan
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23 bai toan cua thé ky 20

L = Tai Bai hdi Toan hoc Thé gidi

= lan th hai (Paris, thang Nam
1900), Hilbert néu ra 23 bai
toan, thach thic cac nha toan
hoc toan theé gidi giai trong thé
ky 20.

b - 12 bai toan d3 dudc giai toan
bo, 8 bai toan dugc giai tung
phan, 3 bai van chua co I0i giai.

25



7 bai toan cua the ky 21

Vao luc 4 gic chiéu Th tu ngay 24 thang 5 nam
2000, Vién Toan hoc Clay cong bo va thach thirc 7
bai toan cua thé ky 21 (1 trieu $ cho moéi IGi giai).

Bai toan soO 1: P versus NP

Sau bai toan khac:

1.

o vk W

The Hodge Conjecture,

The Poincaré Conjecture,

The Riemann Hypothesis,

Yang-Mills Existence and Mass Gap,
Navier-Stokes Existence and Smoothness,
The Birch and Swinnerton-Dyer Conjecture

26



Bai toan “P versus NP”

Néu ai do hdi rang liéu 13.717.421 cd la tich cta hai s6 nhd
han khong, ban sé cam thay rat khé tra IGi la dung hay sai.

NEéu ngudi dé bao ban rang s6 nay cd thé Ia tich cua 3607 va
3803, ban cd thé kiém tra diéu nay that dé dang.

Xac dinh xem v@i mot bai toan cho trudc, liéu co ton tai
mot I8i giai cé thé kiém chirng nhanh (bang may tinh
chang han), nhung lai can rat nhiéu thaoi gian dé giai tur
dau (néu khong biét lai giai)?

C6 rat nhiéu bai todn nhu vay. Chua ai ¢ thé chiing minh
dugc rang, vdi bat ky bai toan nao nhu' vay, thuc su can rat
nhiéu thdi gian dé giai. C thé chi don gian la chidng ta van
chua tim ra dudc cach giai chiung nhanh chdong. Stephen Cook
phat biu bai todn P versus NP vao nam 1971.

27



Bai toan “P versus NP”

Bai toan SAT: cho
trudc mot mach dién tur
Boolean, li€u co cac
cach chon inputs sao

Toi khong tim
ndi cho chef mot

Hay tim ngay

A thuat toan hiéu cho t6i mot
Chc,\) output la True hay qua. Dau oc tai thuat toan
khong? dao nay co vé hiéu qua dé

am u qua. giai SAT.

Inputs ctia cac mach
dién t Boolean (vé&i
cébng AND, OR va NOT)

hoac la T (true) hoac la
F (false). M6i cong

nhan mét sb cac inputs,
va outputs gia tri logic
tong hop duoc.

28



TOi khong thé tim
du'dc mot thuat toan
hiéu qua bdi vi tat ca
nhirng ngu'Si noi
tiéng nay ciing khong

TOi khong thé tim
du'dc mot thuat toan
hiéu qua bdai vi khaong
thé cé6 mot thuat
toan nao nhu vay.

néu ban chirng minh dugdc SAT la intractable néu ban biét SAT la NP-complete

~ (chting minh intractability c6 th& khé nhu
viéc tim IGi giai hiéu qua) 29



Do phirc tap tinh toan—Su’ ton tai cac bai
toan giai dugc nhung vo cung kho giai

Do phurc tap tinh toan: P (thoi gian da thirc) va non-P (thoi
gian ham ma). Bai toan kiéu P cé thé giai dé dang (sap xép
day sb theo th tw), bai toan kiéu non-P rat khé giai (tim cac
thra s6 nguyén td cia mot sd nguyén cho trudo).

Nguwi ta tin rang co rat nhiéu bai toan thuéc kiéu non-P,
nhung chwa bao gio chirng minh dwoc chinh ching la nhw
vay (hét strc kho).

NP (Nondeterministic Polynomial) la mét ho dac biét cac bai
toan kiéu non-P: néu bat ky trong chung c6 nghiém thoi gian
da thirc thi tat ca sé co nghiém théi gian da thivc.

P = NP? Cac bai toan kiéu P va NP la nhw nhau?

30



Thai gian da thdc va ham mi

Time
complexity | n=10 | n=20 | n=30 | n=40 n=>50 n =60
function
n 0.0001 | 0.0002 0.0003 0.0004 0.0005 0.0006
second | second second second second second
N2 0.001 0.002 0.003 0.004 0.005 0.006
second | second second second second second
n3 0.01 0.02 0.03 0.04 0.05 0.06
second | second second second second second
E 1 3.2 24.3 1.7 5.2 13.0
second | second second minutes minutes minutes
2N 0.01 1.0 17.9 12.7 days 35.7 336
second | second | second years centuries
3n 0.059 58 6.5 3855 2x108 1.3x1013
second | minutes years centuries | centuries | centuries




Thai gian da thuc va ham mi

Time With With computer | With computer
complexity present 100 times 1000 times
function computer faster faster
n N, 100 N, 1000 N,
n2 N, 10 N, 31.6 N,
n3 N, 4.64 N, 10 N;
n° N, 2.5N, 3.98 N,
2n N. N: + 6.64 N: + 9.97
3n Ng Ng + 4.19 Ng + 6.29

32



Thai gian da thdc va ham mi

(Thi du vé tinh d6 do su tuong tu’ cho dif liéu hdn hop )

US Census database 33 sym + 8 num attributes, Alpha 21264, 500 MHz,
RAM 2 GB, Solaris OS

# cases 500 1.000 | 1.500 2.000 5.000 10.000 199.523
(0.2M) | (0.5M) | (0.9M) (1.1M) (2.6M) | (5.2M) (102M)

# values 497 992 1.486 1.973 4858 | 9.651 97.799

time of OLD 67.35s | 26mb6.2 |1h46m31s | 6h59m45s| >60h | not app | not app

O(n?logn?)

Time of OURS 0.1s 0.2s 0.3s 0.5s 2.8s 9.2s Jom2bs

0(n)

Memory of OLD | 5.3M 20.0M | 44.0M 77.0M 455.0M | not app | not app

Memory of OURS | 0.5 M 0.7M 0.9M 1.1iM 2.1M 3.4M 64.0M

Preprocessing 0.1s 0.1s 0.2s 0.5s 0.9s 0.2s 127.2s

33



Tam thach thirc ctia TTNT
(Rodney Brooks, MIT)

Challenge 1. Ching ta co thé tao ra dudc khdng mét chucng
trinh biét tu cai dat va chay trong mot ki€n tric may hoan toan
mai?

Challenge 2. Lam sao dé tao ra cac chuang trinh &n dinh
(robust) han?

Challenge 3. Lam sao dung cac thanh cong trong qua khr dé ap
dung vao cac bai toan mdi?

Challenge 4. VGi 50 nam phat trién neuroscience, chiing ta hiéu
rang can rat nhiéu nghién cru nira dé lam dugc nhu neurons
that. Liéu cac models mdi cd thé cho chling ta cac cong cu tinh
todn mdi, va dan dén cac nhin nhan mdi dé thach thdc ching ta
tao ra nhitng kha ndng hoc tép co & cac vat thé sdng?

34



Tam thach thirc ctia TTNT
(Rodney Brooks, MIT)

Challenge 5. Liéu ta co thé tao ra dugc mot chuaong trinh chai
cC vua theo cach con nguGi van chai?

Challenge 6. Moi hé hiéu tiéng ndi chat Iugng cao hién nay
déu dung mo hinh Markov an. Liéu ching ta c6 thé tao ra mot
hé hiéu tiéng nodi hoan toan dua trén nhiing nguyén ly rat khac
md hinh Markov an?

Challenge 7. Van c6 rét it hi€u biét vé& hi€u nhiéu. Liéu cd thé
tao ra cac hé hiéu nhiéu hiéu qua?

Challenge 8. C6 thé chang tao ra mot hé co tién hoa
(evolution) hoat dong toét han moi thr lam bang tay trong
nhirng nhiém vu khéng tam thudng?

35



NOi dung

Tri tué nhan  Vaixu hudng  FVGIESEG
tao 25 nam mai trong trl qua nghién
qua tue nhan tao cl’u

36



I\l DEVELOPMENT —r o

Nghién ciru co ban va (rng dung

Dung tri thirc phétlhién dwoc va
cong cu trg giup quyét dinh trong cac
hoat édng giai bai toan

A

Cong cu cho hé tro giup Cong cu cho phat hién tri
quyét dinh dwa trén tri thec thire va khai thac da liéu

Phét hian tri thurc
CUrdong By Khai thac div lisu

Hé co s& tri thirc

BASIC RESEARCH

37
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NOi dung nghién clru

Phan tich 18p theo khai niém (conceptual clustering)
Hoc cay quyét dinh (decision tree learning)
Hoc I6p hiém (learning rare classes)

Chon md hinh va hién thi (model selection and
visualization)

Ung dung 1-4 trong nghién clfu ung thu

Tinh toan mém trong khai thac dir li€u van ban (soft
computing in text mining)

Khai thac di liéu khong gian (spatial data mining)
Nghién cUu ngdn ngl tu’ nhién ti€éng Viét

38



Phan tich IGp theo khai niém

(conceptual clustering)

Pé xuét va phat trién phwong

P1. Non-incrementally construct a concept hierarchy (OSHAM)

phép OSHAM vé phén tich I()’p o—LH (Ho, 1995 -1997)
theo khéi n iém tl‘f d lj’ I Iéu Ch wa P2. Incrementally update a concept lattice

A , ) Lu{o} — L (Godin 1994, Carpineto 1996)
dU’Q’C pha n IO’ p (P 1) P3. Incrementally update a concept hierarchy (I-OSHAM)

-2 - . - e en Hu{o}iﬂi (Ho, 1997)
Bleu d ien Ial Cua kha| n |em, P4. Rough concept analysis (Formal Concepts + Rough Sets)
IEICE Information Systems (1995) L—> " andL, (Kent, 1994)

P5. Approximate Conceptual Clustering (A - OSHAM)
Giai thich cac khai niém dU’Q’C H& H* andH, (Ho, 1997)

phat hién, IJCAI-97, Decision
Support Systems (1997)

OSHAM véi div liéu €6 dan (P3)
va OSHAM xap xi (P5),
Chapters in books of Academic
Press (2000), Kluwer Academic
Publishers (1999), 1I0S Press
(2000).

~ " jadhesion 13 . BRI TIIEIIIDLG
Jl_1J + —:—#+Puls: #shells  (Shellirun) 10 =% !
39




Hoc cay quyét dinh

(decision trees)

2P pidogp; > p;logp;

= Phat trién phwong phap hoc

A P ) . Gain-ratio Z p 10gp. Quinlan, C4.5,1993
cay quyeét dinh CABRO tw PITE
dir I|éu dé dU’Q’C phén |é’p Gini-index > p;> pj;-> P; Breiman, CART, 1984
. D‘é XUét dé do R-measure X2 Z_z_(eij_“ij)zl e, - MM Statistics
=gy ' oon,

dé chon thuéc tinh dwa trén
h’/ thuyét tép th6 (rough Set) R-measure ) p max,{p%;} Ho & Nguyen, CABRO,1997

= Hb tro cho hién thi
(visualization), chon mo
hinh (model selection) va
hoc twong tac (interactive)

= Journal of Japanese Society
for Artificial Intelligence
(1999), book chapters cua
Springer, LNAL




Hoc I6p hiém
(rule induction)

= Pé xuat phucng phap hiéu

qua dé hoc cac I6p hiém using information
(LUPC: Learning Unbalanced eliminate them ’
Positive Classes), Springer 1-4

| NAI cover (R) > 7cover+ (R) ?

Generating

= Ap dung vao nghién ciru good aiiute. (@
phét hién tri thic tu dir |iéU rules R on C+ C+
y hoc: tim cac quy luat vé

ung thu da day, viem

mang hao
120 —e—See5

IF d_cancer = x IF d_cancer = x 100 e

sex = female liver_metastasis = 3 E :Z

type = 2C bleeding = no < w0

anemia = no lesser_curvature = no 22 . /"\

middle_third = no greater_curvature = yes L :}S @ Pt Qb:«&*@v
THEN alive circular = no * £ batasets <

THEN death within 90 days

41



Chon mo hinh va hién thi
(Model selection and V|suaI|zat|on)

Pé xuat phu’dng phap chon mo
hinh hwéng dén ngudi sir
dung (human-centered model
selection), Journal Applied
Intelligence (2002)

Dé xuat phuong phap cay
2 chiéu ruGi (T2.5D) dé hién

'
[ susser
¥

thi cau truc phan cap, T ———— -
International Journal of Artificial :zzztzssweem=c
Intelligence Tools (2001) | il "H“ = |
Xay dung hé khai thac dir 0l EARre &
lieu D2MS (Data Mining with = ol
Model Selection), Intelligent AIRE & |
Systems: Techniques and il \;___.,,, et

Applications, CRC Press (2002), = =="*
Springer LNAI I




MO hinh tap tho dung tha cho van ban
(text processing and mining)

Xay dung mo hinh tap tho

Lower approximation X.
the union of classes included in X

dung tha (tolerance rough set

model, TRSM) dua trén tinh
d6i xirng va phan xa, Journal

upper approximation X"
the union of classes having non
empty intersaction with X

of Japanese Society for
Artificial Intelligence (1998)

When apply to text processing, the
transitive property in ERSM does not
hold for overlapping classes of terms

TR ’ . - A A Equivalénce ::Iaisses (disjoint)
Giai bai toan tim kiem thong
tl,n VdI TRSMI bOOk Chapters 0 Preprocess of document collection ol
cua Physica-Verlag : -y

=2 \ = ’ N V4 V4 i -
Giai bai toan phan tichlep
vGi TRSM, International

collection

Journal of Fuzzy Logic and cusiitore
Intelligent Systems (2001)

International Journal of ‘
Inte”igent Systems (|n preSS) Applications in IR, IE, clustering, categorization, summarization,etc.
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Khai thac di liéu khong gian

manipulations of a GIS
systern with layers

(object classes) such as
blocks, rivers, mountains.,

@8 = Nhdm tao ra cac R
\ phuacng phap va cong .
cu hiéu qua cho khai
thac dir lieu khong gian

ecision trees

= Nghién cltu cac cau ]
~ trdc dir liéu, cac thuat st G
toan, cac toan tu thich
hdp cho khai thac dir ROPMAP ab (10T

Methods and tools to

licu khong gian piomen
= D€ tai hgp tac giira —
2 labs ¢ IoIT va 2 labs %“;.liﬁs‘iﬁﬂrgggﬁta
d JAIST c-_.-:::tia'. databases

To create high quality methods and tools for spatial data mining
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Vé ngon ngl tu nhién tiéng Viét

= R4t thiéu cac nghién ciu
ly luan co ban va cong cu
vé xt ly ngoén nglr tw nhién discourse layer
tiéng Viét. Nghién ctru
khong c6 tinh ké thura.

world knowledge layer

pragmatic layer
= Xay dung va chia sé mét i fayer
chuang trinh lam viéc cua grammatical layer
mot chang duong dai vé
XU ly ngon ngir’ tu’ nhién
tié’ng Viét (dé téi KC01'03)- phonetic and phonological layer

morphological layer




Xin cam dn

46



