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(NATURAL LANGUAGE PROCESSING, NLP)
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¥ TEKSTI POIKKEAA ESIM. DIGITAALISESTA
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¥ VAIKKA “1D” (ETENEE YHTEEN SUUNTAAN), RAKENNE
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¥ ESIM. SALULITUT MATEMAATTISET KAAVAT:
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%* YHTEYDETON KIEULI (CONTEXT FREE LANGUAGE) = KIEBLL,
JOKA VOIPAAN TUOTTAA YHTEYDETTOMALLA KIELIOPILLA:

JOUKKO SAANTOJA yhteydeton = ei riipu ymparoivasta
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ESIMERKKI YHTEYDETTOMASTA KIELIOPISTA:
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¥ KIELEN TUNNISTUS: JASENNYS

* JASENNYSPUU
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she eats a fish witha fork

¥ SAANTOIHIN VOIDAAN LITTAA TOPENNAKOISYYDET

¥ LEKSIKAALISTETTU JASENNYS: SEMANTIKKA MUKAAN




CYK-ALGORITMI

COCKE-YOUNGER-KASAMI (1965-1970)
PERUSVERSIO TUNNISTAA YHTEYDPETTOMAN KIELEN

PERUSTUU PYNAAMISEEN OHELMOINTIIN (HA)OTA JA
HALLITSE)

VOIDAAN HELPOSTI! LAAJENTAA TUOTTAMAAN
TOPENNAKOISIN JASENNYSPUU




B VP VP
e I'P PP

VP — V NP
VP — TV
PP — P NP

NP — Det N
NP — NP PP
N LN

N — she

N — fish

N — fork
e cals
K= ifish

P — with
el — a

CYK-ALGORITMI

(1,7)

(1,€(alku, loppu)

(1,5)
(1,4)
(1,3)
(1,2)
(1.1)

she

(2,6)
(2.5)
(2,4)
(:.3)
( 2)

eats

(3.7)
(3.6)
(3.5)
(3.4)
(3.3)

d

(4.7)
(4,6)
(4,3)
(4,4)
fish

1. ALOITA TYHASTA TAULUKOSTA
2. KASITTELE RIVIT ALHAALTA YLOS:
3. KUNNES El VOI SOVELTAA SAANTOA:
4. SOVELLA SAANTOJA ALEMPIEN
RIVIEN SYMBOLEIHIN
T@@j) — TG J)
i N e W p A R (51l

(3,7)
(5,6)
(3:2)
with

(6,7)
(6,6) (7.7)

a fork l |



CYK-ALGORITMI

S— NP VP
VP — VP PP

VP — V NP
Vp— vV
PP — P NP

NP — Det N
NP — NP PP
NP — N

N — she

N — fish

N — fork

V — eats

V — fish

P — with
Det — a

1. ALOITA TYHASTA TAULUKOSTA
2. KASITTELE RIVIT ALHAALTA YLOS:
3. KUNNES El VOI SOVELTAA SAANTOA:
4. SOVELLA SAANTOJA ALEMPIEN
RIVIEN SYMBOLEIHIN
T@7) — TG )
N N rel g R el

N,NPV,VP
fish




S— NP VP
VP — VP PP

VP — V NP
VP — TV
PP — P NP

NP — Det N
NP — NP PP
N LN

N — she

N — fish

N — fork
e cals
K= ifish

P — with
iel—a

CYK-ALGORITMI

1. ALOITA TYHASTA TAULUKOSTA
2. KASITTELE RIVIT ALHAALTA YLOS:

2. KUNNES El VOI SOVELTAA SAANTOA:

4. SOVELLA SAANTOJA ALEMPIEN
RIVIEN SYMBOLEIHIN

1)) — TG )
T(i,j) — TG, k) T(k+1, j)

T(1,2) — T(1,1) T(2,2)

S (1,2)
‘DI ) fDZ,Z)
N,N \YAY Det N,NPV\VP P Det N,NP
she eats a fish with

.L-"_'____

a fork ae



Sl 1. ALOITA TYHASTA TAULUKOSTA
st P PP 2. KASITTELE RIVIT ALHAALTA YLOS:
VP — V NP 2. KUNNES El VOI SOVELTAA SAANTOA:
77 1 4. SOVELLA SAANTOJA ALEMPIEN
PP — P NP RIVIEN SYMBOLEH"HN
NP — Det N 167 — TG j) |
NP — NP PP T@G,j) — T, k) T(k+1, j)
NP — N
3,7 T(3,7) — T(3,4) T(5,7
N — she NF‘ ) (3,7) (3:4) T(5.7)
N — fish S NPVP it
N — fork VP PP( 7)
V' — eals S Nl NP
V= fish NNNP | VVP | Det |[NNPVVP| P Det | N,NP
P — with . m
she eats g fish with g fork
Det — a




CYK-ALGORITMI

S— NP VP
VP — VP PP

VP — V NP
Vp— vV
PP — P NP

NP — Det N
NP — NP PP
N LN

N — she

N — fish

N — fork

V — eats

V — fish

P — with
Det — a

JASENNYSPUUT RAKENNETTAVISSA
TAULUKOSTA




CYK-ALGORITMI
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SOVELLUKSIA

* JASENNYKSEN AVULLA VOIDAAN:

O TUNNISTAA RELAATIOITA, ESIM.
“JEAN SIBELIUS SAVELSI VALSE TRISTEN.”

= Saveltaja(Jean Sibelius, Valse Triste)

“GOOGLE ACRUIRES ARTIFICIAL INTELLIGENCE STARTUP
PEEPMIND FOR MORE THAN $500M”
= Omistaa(Google, Deep Mind)

O AVITTAA KONEKAANNOSTA

O VOITTAA JEOPARDY!
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* JASENNYKSEN AVULLA VOIDAAN:

O LoUuHHA NUMEERISTA DATAA SUURESTA MAARASTA

UUTISLA: PULS

-LLUKSIA

SA treats 68 cholera patients on
Zimbabwe border

South Africa has treated 68
cholera patients since the
weekend in a town by the border
with Zimbabwe, where the
disease has killed dozens of
people , @ health
official said today. "

, we have received and
treated a total of 68 cholera
patients from Zimbabwe," said
Phuti Selobi, spokesman for the
health department in the town of
Musina said. "Sixty-six of them are
Zimbabweans while two others are
South Africans engaged in cross-
border business," Selobi told AFP.
"Only 14 of them are still in the
hospital," he added, noting that no
one has died of cholera in South
Africa.

Understanding

Each detected case is transformed
into structured information:
. what disease
. where — country, location,
. when — date

. who — victims, number, ...

and added to a database of events

Disease Cholera
Country Zimbabwe
Location Musina
Time

Victim

Number 68

Learning

PULS gives authorized
users the option to provide
feedback to the system,
e.g., by correcting errors in
the automatic analysis.
The system adapts to
improve the analysis on
subsequent reports.
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