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Linh vuc k§y thuit dwoc dé cip

Sang ché dé cap dén phurong phap theo ddi hoat dong ciia muc tiéu trén bién dya
trén phan tich dit liéu dang vin ban. Cu thé, phuong phap dugc d& cap trong sang ché
dugc irng dung vao cac hé thong tw dong thu thap, phén tich, gidm sat, canh bao sém vé
tinh hudng trén bién tir dit liéu dugc thu thap trén khong gian mang.

Tinh trang ky thuit caa sing ché

Hién nay, v6i sy phat trién manh mé& cta cac hé thong théng tin nhu mang x4 hoi,
trang tin dién tir truc tuyén, luong thong tin ma mdi ngudi c6 thé tiép can 1a rat 16n. Trong
do, dit liéu vin ban dugc xem 1a c6 s6 lwgng nhiéu nhat va phd bién nhat hién nay, do
d6, d6i véi mot linh vuc cu thé, cac nha chite trach c6 thé can phai c6 cong cu theo doi
tu dong cac dbi tegng duoc de cap trén mang xa hoi, bao chi dién tir dé tir 46 nim bat
sém thong tin va dua ra cac phuong an gidi quyét kip thoi.

Dbi véi dir liéu dang van ban, cac phuong phap xir 1y ngdn ngit tw nhién dugc st
dung nhim muc dich bién ddi dit liéu tir dang phi cAu triic 14 cac vin ban thd sang dang
dit lidu c6 cu triic, tir d6 phan tich, phat hién cac thong tin tiém an c6 gia tri trong vin
ban. V6i s6 luong 16n vé ngudn dit liéu ciing nhu toc do gia ting dit lidu, viéc theo di
va trich xuat thi cong bdi con ngudi sé dan dén mat rat nhiéu thoi gian, cong stc va chi
phi bé ra, tir 6 can c6 mdt phurong phap hodc hé thong tw dong c6 thé thu thap, trich
xuét, phan tich cac thong tin tir vin ban trén khong gian mang. Hién nay, cac phuong
phép trich xuat thong tin tir dit liéu vin ban nhu thong tin su kién, thong tin vé quan hé
va thong tin vé cac thuc thé c6 tén trong vin ban da dugc nghién ctru va dat dugc cac két
qué nhat dinh. Tuy nhién, da phan cac phuong phap dimng lai & mitc nghién ciru riéng 1
va chua thyc sy duoc tich hop vao mot hé thong cu thé, ddng thdi pham trii va linh vye
clia cac phuong phap nay mang tinh tong quat, bao ham cac thong tin mang tinh phd bién
trong doi séng xa hoi ma khong di sdu vio trong mét linh vuc cu thé, nén khong thé co

nhiéu tmg dung trong thuc té.
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Véi su phat trién vé hiéu nang, tdc d6 tinh toan cia cac cong nghé vé mit ph?m
cimg nhu cac bd phan xir ly db hoa (goi tat 13 GPU), cac hudng ti€p can dya trén tri tué
nhan tao vdi cac k¥ thuat, md hinh hoc siu dang dan chiém wu thé va dat duogc cac két
qua dang ké so véi cac phuong phap truyén théng. Sang ché niy mo ta phuong phap
phén tich va trich xudt cac thong tin lién quan dén cic d6i twong trén bién, tir 36 ty dong
hop nhat, theo d&i cac d6i tugng, muc tiéu hoat dong trén bién dugc dé cap trén khong
gian mang. Dit liéu van ban tho dugc thu thap tir cac hé thong mang xa hoi, trang tin tirc
truc tuyén s& dugc chuyén ddi thanh cac thong tin ¢4 y nghia nhu loai hoat dong (duoc
dinh nghia trudc), d6i tugng, thoi gian, dia diém dién ra va mot s thanh phan khéc img
voi timg loai hoat dong cu thé.

Ban chit k§ thuit clia sdng ché

Muc tiéu ciia sang ché 13 dua ra phuong phép theo di céc d6i tugng, muc tiéu hoat
dong trén khu vuc bién thong qua viéc phén tich va trich xuit cac thong tin lién quan dén
d6i tugng tir dit liéu vin ban thd. Phuong phap bao gdm bdn budc chinh dwoc thuc hién
nhu sau:

Budc 1: gom nhém cac ban tin can phan tich theo cic nhom cha dé dinh nghia
trede. Tir cac ban tin dit liéu dang vin ban duoc thu thap, thong qua danh sach cac chu de,
tir khéa dugc dinh nghia trude, cac van ban khong phit hop véi chi dé can phan tich, theo
d5i s& duge loai bo nhim gidm thiéu s6 luong tinh toan, t6i wu toc do thuc thi ciia phuong
phap.

Budc 2: thuc hién tién xir ly viin bén tly theo loai dit liéu. Vi déc thu dit li¢u van
ban dén tir nhidu ngudn, cac budc tién xit 1y nhim chuan héa, loc bd cac yéu to nhiéu,
théng nhét vé chung dinh dang cia d4u vao trude khi dua vao cic budc hudn luyén, kiém
dinh c4c mo hinh & cac budce tiép theo.

Budc 3: phat hién va phéan loai cac hoat dong dugc dé cap trong vin ban. Dit liéu
vin ban sau khi d3 dugc tién xt 1y s& dugc huin luyén nhim muc dich phat hién va phan
loai cac loai hoat dong cita dbi twong cling véi dau hiéu nhan biét clia timg loai hoat dong

duoc thé hién bing cac tir kich hoat. Tir céc loai hoat dong ciia dbi twong s& duoc st
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dung dé két hop véi cac thong tin khac & cac bude tiép theo phuc vu cho muc dich cubi
cung 14 theo ddi d6i tuong dugc dé cap trén khong giang mang.

Budc 4: phén loai va trich xuét cac thong tin chi tiét v& dbi twong lién quan dén
hoat dong da dugc phan loai. Pau vao 1a cac vin ban kém theo cic loai hoat dong va tir
kich hoat dwoc trich xuit & budc trude, dau ra 1a cac thong tin, thanh phén lién quan dén
loai hoat dong duoc trich Xuat.

Budc 5: hop nhét, theo ddi cac muc tidu dugc trich xudt theo thoi gian, dia diem.
Pau vao ciia budc ndy 1 cac vin ban kém theo céc loai hoat dong cung thong tin twong
{mg d4 trich xuat dugc. T d6 xdy dung phuong phap hop nhét & dua ra cac ban tin can
theo doi.

M ti vén tit cdc hinh vé

Hinh 1: 1a hinh v& minh hoa so d6 tong quat quy trinh cta phuong phap theo doi
va phan tich thong tin tir dit liéu van ban;

Hinh 2: 1 hinh v& minh hoa quy trinh gom nhém céc ban tin theo chu de;

Hinh 3: 1 hinh v& minh hoa quy trinh thuc hién phat hién va phén loai hoat dong;

Hinh 4: 12 hinh v& minh hoa quy trinh thyc hién phan tich thong tin trong vén béan.
M35 ta chi tiét sing ché

Sang ché dé xuat phuong phap theo ddi hoat dong cuia cac muc tiéu trén bién dya
trén phan tich dit liéu dang véan ban dugc mo ta qua quy trinh tong quat & Hinh 1. Mot
cach téng quan, hoat d(f)ng. ctia mdt muc tiéu trén bién dugc dinh nghia ciing nhu phy
thudc vao rat nhiéu yéu t6 khac nhau nhu khu vuc, cac loai hinh hoat dong, céc su kién
tac dong vao muc tiéu. Do d6, pham vi sang ché nay sé& tap trung vao viéc theo doi cac
hoat dong cta muc ti€u trén bién nhu: hoat dong ctia cac tau, gian khoan, cac su kién lién
quan dén cac dao, da ngam, cac loai vii khi dugc 14p dat, trién khai trén bién. Qua d6, chi
tiét cac budc thuc hién cua phuong phap duoc trinh bay cu thé nhu sau:

Budc 1: gom nhom cac ban tin can phan tich theo cac nhém chi dé dinh nghia

trudc;
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Dix liéu trong thuc té duoc thu thap tir nhiéu nguén khac nhau, bao ham nhiéu cha
d8 khac nhau dugc dé cap. Diu nay dan dén viéc gia ting lugng ban tin phai xit 1y, bao
gdm céc ban tin c6 chi dé ngoai ving quan tdm. Chinh vi vy, viéc thuc hién gom nhom
trude khi xi 1y va phén tich dir liéu 1a can thiét dé tap trung hoa cac chii & can duogc
quan tam va chi trong, ddng thoi mot phan giam sai sd cna cac budc phan loai ciing nhur
phéan tich & cac budc tiép theo. Phuong phap md hinh héa chu dé dugc sir dung nham
muc dich tim ra cac tir khéa chinh dai dién cho mot chu dé nhit dinh. Cac chu @ dugc
dinh nghia trudc, bao gdm cac chu dé can quan tAm va chu dé khac. Thong qua céc tir
khéa tuong mg véi cac chi dé, cac ban tin duoc phan nhom theo cac chu dé duogc dinh
nghia. Hinh 2 md t& quy trinh khoi tao va gom nhoém chu aé.

V& phuong phép, dAu vao 1a mt tap dit liéu van ban va mdt tdp céc chir dé
dugc dinh nghia trudce, dau ra 1a cac tir khoa tim dugc tmg véi timg loai chu dé,
va dua trén d6 thuc hién phéan loai chi dé. V&i mot tap dit liéu van ban D va tap
cac cha @ C = {c,, ..., ¢,}, md hinh thuc hién trich xuat mot tap tir khoa S; =
{Wy, ..., Wp,} tir tap dit liéu vin ban D twong tmg v&i tung loai ch dé c;.

Ban du, c4c tir khoa dai dién cho céc chu @& dugc mic dinh 1a bang chinh cac
chit d&. Trong qué trinh huén luyén, tap S; dan dan tich hop thém céac tir dai dién khac
sao cho bd tir khoa dai dién cho chu dé duoc dinh nghia trd nén chinh xac va mang nhiéu
¥ nghia hon. Qué trinh ma héa thong tin chi dé riéng biét dugc t6i wu théng qua ham 16i
(1), va tin hiéu giam sat yéu dugc truyén qua céc tir khac thong qua cong thirc (2) va (3).
Ham 15i (1) 13 ham 13i phan ky Kullback-Leibler dugc sit dung dé tinh toan d hdn loan
tuong dbi giira hai phan bd xé4c suit. Theo géc nhin vé qua trinh hoc bo nhing, ham 16i
(1) thiic dy céc b nhing ciia timg chi dé trd thanh cac diém riéng biét trong khong
gian nhiing sao cho ching ndm xa nhau, déng thdi dugc vdy quanh bai cac tir tuong
trung cho chii d& d6. Cong thirc (2) va (3) mé ta su két hop ciia mot hé s6 hoc k,, cho
mdi tir w nhim t6i wu qué trinh huén luyén dong thoi ciia by tir nhing va xac dinh tinh

cu thé cua phéan phoi xac suat cac tir mot cach khong giam sat.

Loopic = ». ) KLUulIPW) (1)

ci€EC WES;



42170

trong &6 L, 12 mot véc-to voi mot gia tri la 1, con lai 1a 0, p,, 1a phén bd xac suét cia
mot tir w trén tat ca cac 16p chu dé. p,, c6 dang [p(ci|w) ...p(ca|W)]™ véi p(c;lw) 1a

x4c suat tir w thudce vao 16p c;.

p(w;|d) - » 2)
_ exp (kwiua,id)

- Yld'ep exp(kwiufvid')

p(Wi+jlWi) 3)

T
exp (kwiuwivwi H.)

ZW’EV exp(kwiulq;vivw’)

trong d6 u,, 13 véc-to biéu dién dau vao cta mot tir khoa w (thong thuong 1a bd nhing
tir), vy, 13 véc-to biéu dién du ra cua tir khoa w c6 xét yéu t6 ngit canh, d 1a bd nhing
t3i liéu (mot tai liéu bao gdm nhiéu tir khoa), ¢; 12 bg nhing ctia cha de.

Budc 2: thuc hién tién x0r ly vin ban tuy theo loai dir li€u;

& bude tién xit Iy chung, c4c k§ thudt tién xit ly dugc 4p dung bao gdm chuyén tir
viét hoa thanh viét thudng va tach tir. Qua trinh tach tir thuc hién phéan tach van ban thanh
cac don vi nhé hon 14 mirc tir hodc tir con. Thuc nghi€ém cho thiy viéc chuyén cac tir viét
hoa thanh viét thuong dem lai két qua tdt hon so véi viée chi tach tir. Doi véi dit liéu
mang xa hoi, can thuc hién thém céc ki thuat chuin héa nhu x6a bd cac ki tu dic biét
khac trong vin béan, x6a bo cac duong li€n két trang mang (website).

Péi véi dit liu bao chi, d& giam bét khdi lugng tinh toan cho céc budc sau, can
sir dung thém mo hinh nhan dang thuc thé ¢6 tén, md hinh gan nhén phin hdi thoai dé
xéc dinh cac loai tir quan trong. St dung md hinh nhén dang thuc thé dé loai bo di cac tir
thuoc vao dang thuc thé c6 tén. St dung mo hinh gan nhan phan hoi thoai dé xac dinh
 céc loai tir nhu danh tir, dong tir trong van ban. Hinh 3 md ta quy trinh tién xtr 1y dit lidu
cho tirng loai van ban.

Xét mot vi du cu thé nhu sau: “#China’s hypersonic weapon test in July over the

#SouthChinaSea the firing of a missile as it approached its target travelling at least 5x

-6-
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the speed of sound — a capability no country has previously demonstrated, Pentagon

caught off guard by advance. https://t.co/hADIIZGthu”.
Két qua sau khi di qua timg budc xtt ly dit licu:
- Xo6a boé lién két: “#China’s hypersonic weapon test in July over the
#SouthChinaSea the firing of a missile as it approached its target travelling at

least 5x the speed of sound — a capability no country has previously

demonstrated; Pentagon caught off guard by advance.”

99 €¢

- Tach tir: “#”, “China”, “’”, “s”, “hypersonic”, “weapon”, test”, ...

9% €€ ¢ 99  €C 99 <C

- Viét thuong tir: “#”, “china”, <, “s”, “hypersonic”, “weapon”, “test”, ...

Budc 3: phat hién va phan loai cac hoat dong dugc dé cap trong vin bén;

Sau khi qua budc tién xtt 1y dit liéu, vin ban duoc xit ly tiép tuc duoc dua qua mod
hinh phat hién va phan loai hoat dong. Mo hinh nay hoat dng theo kién tric nhiéu-mot,
nghia 13 dau vao 13 s6 nhiu va dau ra chi c6 mot. Pay la dang mo hinh phd bién thuong
duge st dung cho bai toan phan loai vin ban trong cac phuong phap xir ly ngdn ngir tur
nhién st dung mang hoc sdu. Ngoai ra, mo hinh con st dung co ché tap trung thong qua
kién tric may bién hinh nhdm ting d6 chinh x4c cho qua trinh phén loai khi két hop yéu
t6 ngit nghia va yéu to ngit canh. Gidng nhu véi chi d8, cac hoat dong can phan loai
ciing duge dinh nghia trude, va phéi phit hop véi cac cha dé quan tam.

Mo hinh duogc huén luyén truéc trén tip dit liéu van ban vo cung 1on, va trong 5O
ciia mo hinh nay tiép tuc duoc st dung dé khoi tao cho qua trinh huin luyén tiép theo
trén lugng di liéu it hon va 13 dit liéu myc tiéu. Dt li€u muc ti€u 1a cac ban tin nam trong
cac chu dé dugc quan tam, dong thoi md ta dén cac hoat dong lién quan dén khu vuc
bidn. M6 hinh duoc hun luyén va tdi uu sit dung phuong phap Adam. Sau khi huén
luyén, mo hinh dugc sit dung dé phat hién va phan loai cac hoat dong clia muc ti€u dugc
dé cap trong van ban.

Mouc tiéu cia md hinh nay 13 x4c dinh tir trong tam trong ciau ma mo ta duoc mot
cach 16 nhat hoat dong dugc dinh nghia trude. Trong truong hop nay, tuy dau vao 1a mot
cau vin ban, nhung mong mudn 13 thuc hién phén loai trén muc tir thay vi mirc cau.

Chinh vi vdy, trong qué trinh du doan ciing nhu huén luyén, thuc hién chén thém mot 50

_7-
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ki tur ddc biét d& danh dAu vi tri ciia tir cAn xét. Viéc 1am ndy gitp xac dinh dwoc dau la
tir can x4c dinh @& phan loai, ddng thdi két hop dwoc thong tin ngit canh ciia ca cu van
ban. Cu thé, cho mdt cdu S bao gdm 1 chudi cac tk wyw, ... w; .. W, V6i i € {1, ..., n}
tmg v&i cac thanh phﬁn cua cau di duoc tach, thuc hién thém hai ki ty déc bi€t bao quanh
tir muc tiéu
S = w; < special > w, < special > wzw,ws ... 4)

Mo hinh sir dung kién tric may bién hinh, cu thé 12 kién tréic biéu dién bd ma hoa
(sau ddy goi 12 Encoder) hai chiu tir may bién hinh, ¢ ma héa va anh xa thong tin dau
vao 1a cac tir da tach qua ving khong gian méi mang nhiéu y nghia hon. Cong thirc (5)
bidu dién qu4 trinh ma hoéa, véi h; 1a gia tri ma hoa (mg véi tir thit i, encoder 14 b ma

hoa:
{hy, ..., b} = encoder(wy, ..., t, ..., Wp) (5)

Sau khi c6 duge bé mi hoa, thuc hién co ché da tong hop dong trén cac b ma
hoa, tir d6 cé duge véc-to tdng hop x véi [ 1; 1 thanh phan thir j cta mot vée-to va i 1a

vi tri ctia tir kich hoat.
[%]; = max{[hy]}, ..., [0;];}
[#]; = max{[hi111}, ., [Bn];} (6)
x = [%; %]

Piu ra ciia md hinh 13 phan b6 xac suét ciia cac loai hoat dong, chon loai hoat
dong c6 xac sut cao nhét. Qua trinh du doan bt ta phai thuc hién chay qua timg tir thanh
phan ctia cau, tuy nhién s6 lugng da dugc giam thiéu qua budc tién xit Iy & bude trude.
Vi véc-to x tong hop dugc, thuc hién tinh toan xac sut cho timg loai hoat dong st dung

cong thac SOFTMAX véi 0(Z2); 1a xéac suét hoat dong thir i xay ra:

z=W.x
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e’ @)
0(5)1 = Tﬂg

Ham 161 can toi vu dé€ cip nhat trong so cho mo hinh 12 ham 16i hon loan chéo, c6

dang nhu cong thitc (8) dudi day:

« (®)
f = - Z Yo,c log(po,c)

Budc 4: phan tich va trich xuét cic thong tin chi tiét vé& ddi tuong lién quan dén
hoat dong d4 dugc phén loai;

Sau khi thyc hién phan loai hoat dong dua trén mdt tir trong tim (hay con goi la
tir kich hoat), st dung chinh tir d6 ciing nhu loai hoat dong 1am dAu vao tiép theo d¢ trich
xuét cac thong tin chi tiét lién quan dén loai hoat dong d6. Hinh 4 mo td quy trinh phan
tich va trich xuét thong tin tir vin bén.

MBb hinh & phin nay ciing sit dung co ché tap trung qua kién tric may bién hinh,
qua trinh huén luyén ciing dugc thyc hién twong tu nhu budce trude. Tuy nhién, mo hinh
duoc st dung 1 dang kién trac nhiéu-nhiéu, bai toan thudng sir dung 12 gan nhin chudi,
nghia 14 mbi mot tir thanh phan s& c6 nhén riéng ciia no.

Muc tiéu ctiia md hinh 13 xac dinh duoc vi tri ciia cac thong tin lién quan dén hoat
dong da phan loai, cu thé 1a xéc dinh vi tri bt dAu va két thac ciia mot thanh phan thong
tin. Céc thong tin nay duoc dinh nghia dya trén mot luoc dd tir trude, tmg véi timg loai
hoat dong s& c6 c4c loai thong tin, thanh phan cu thé. Mot s6 thong tin chung giita cac
hoat dong 1a thoi gian, dia diém va d6i tuong tham gia hoat dong do.

Piu vao cia md hinh trich xuét thong tin s& bao gdm hai thanh phan: mot 1a cac
tir thanh phéan da duogc tach thong qua budc tach tir kém theo loai hoat dong, hai 13 mdot
chudi phan khiic ¢6 @0 dai bing véi s6 lugng céc tir thanh phan nham x4c dinh vi tri cia
tr kich hoat da phat hién ¢ budc trude. Cu thé, thuc hién chén thém loai hoat ddng vao
trudc vi tri cua tir kich hoat. Dbi voi chudi phan khic, vi tri cta tir kich hoat va loai hoat

dong dugc gan 1a 1, con lai la O:



42170

S =w; < action > Wy WaWyWs ... 9)
segment = 011000 (10)

Mo hinh ciing st dung kién tric biéu dién bd ma héa hai chiéu tir my bién hinh
nhu & bude trude, tuy nhién kién tric dau ra lai c6 phan khac biét. Sau khi di qua b ma
héa c6 ngit canh va c6 dugc cic véc-to ma hoéa cho tirng thanh phén nhu (11). M6 hinh
sau d6 di qua mot 16p mang no-ron tuyén tinh va trd ra két qua dAu ra 13 xac suit ctia

timg loai thanh ph?m lién quan dén hoat dong tai timg vi tri.
{hy, ..., hg, he, by} = encoder(wy, ..., S, t, ..., Wy) (11)

Ham 13i duge st dung cho qua trinh t6i wu 12 ham 151 hon loan chéo ¢6 dang

nhu (8) nhung ap dung cho d4u ra cla timg tir.

Ve loai thanh ph?m lién quan dén hoat dong, mdi loai hoat dong s& c6 tap céc loai
thanh phin riéng biét, va mbi loai thanh phan d6 lai dwgc chia 1am hai loai: B — val —.
Loai B — twong trung cho vi tri cua tir bat dau cia mot thanh phﬁn, loai I — tuwong trung
cho nhiing tir ndm trong thanh phan. Ngoai ra con c6 loai 0, nghia 12 khong nam trong
thanh phan nao.

Vi du: “A Romanian and a U.K citizen died on the 600-foot carrier Mercer Street
when the vessel came under attack on Thursday while sailing from Tanzania’s Dar es
Salam to Fujairah in the United Arab Emirates”. Hoat dong ¢ day la hoat dong tan cong,

trong do:
- the:B—Target
- 600-foot: I — Target
- carrier: 1 — Target
- Mercer: I — Target

- Street. I — Target
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- Thursday: B — Time
- Céc tir con lai co nhan 13 O.

Budc 5: hop nhét, theo ddi cac muc tiéu duge trich xut theo thoi gian, dia diém;

Buéc cubi cimg 13 tong hop thong tin va thuc hién theo ddi d6i tugng. Viéc theo
d6i sé duge xem xét trén ti€u chi vé muc do wu tién cna hoat dong da dinh nghia, cac ban
tin dé cép céc hoat dong c6 murc do wu ti€n cao can duogc Xép trén, tir d6 thuc hién theo
d5i cac dbi tuong lién quan dén cac hoat dong d6. Ngoai ra, viéc theo ddi con dugc can
cir trén thdi gian dién ra hoat dong va dia diém dién ra hoat dong. Cac ban tin md ta hoat
dong vdi thoi gian méi trong mot ngudng nhét dinh, c6 thé 1a mot dén hai ngay, hay cac
hoat dong dién ra ¢ ving trong diém s& cin mirc wu tién cao hon. Ngoai ra, chi cac ban
tin chira ddy du cac thong tin lién quan dén hoat dong cu thé méi dugc xem xét.

Cu thé, cac budc thuc hién bao g?)m:

- Sép xép va loc cac ban tin dya trén mirc d6 wu tién cia cac loai hoat dong

- Xét trén cac ban tin d3 duoc loc, thuc hién gom nhom cac bén tin mi€u ta cung

dbi tuong.
- Thuc hién sip xép cac ban tin ¢ cung cac d6i tugng theo trinh ty thoi gian.
- Pua ra cac thong tin khac lién quan dén ddi tugng trong cic ban tin va loai
hoat dong khac nhau.

Vi du ta xem xét hai ban tin de cap dén cung mot d6i twgng nhu sau:

Ban tin 1: “The drone attack which targeted at the 600-foot carrier Mercer Street

happened surprisingly without being noticed on Thursday”

Ban tin 2: “The carrier Mercer Street successfully avoided the Chinese drone

attack at South China Sea and sailed to its homeland on Friday morning”

O day ca hai ban tin mo t4 hai loai hoat dong khac nhau (Attack va Travel) nhung

c6 mb ta dén cing mot d6i tuong Mercer Street, tir d6 sap xép theo trinh tu thoi

gian.
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Yéu cau bdo hd
1. Phuong phap theo ddi hoat dong clia myc ti€u trén bién dua trén phan tich dit liéu
van ban bao gom:
bude 1: gom nhém cac ban tin cAn phén tich theo cac nhém chia @ dinh nghia
trude; cac chu @& dugc dinh nghia trudc, bao gdm céc chii @ can quan tAm va chi de
khac (khong can quan tam), thong qua cac tir khéa tuong g vdi cac cha dé, cac ban tin
duoc phan nhém theo cac chit @& duoc dinh nghia; theo d6, dau vao 1a mot tap di liéu
vin ban va mot tap cac chi dé dugc dinh nghia trude, dau ra 1a cac tir khoa tim dugc tmg
v6i timg loai chii @&, va dya trén d6 thuc hién phan nhom chi d¢; cu the:
v6i mt tap dit liéu van ban D va tip céc chi & C = {cy, ..., c,}, mo
hinh thue hién trich xuAt mot tap tir khoa S; = (W, ..., Wy, } tir tap dit liéu van
ban D twong Gng vai timg loai chi dé c;;
qua trinh m3 hoa thong tin chu d8 riéng biét duoc t6i wu thong qua ham
16i (1), va tin hiéu giam sat yéu dugc truyén qua cac tir khac thong qua cong
thitc (2) va (3); ham 13i (1) 12 ham 161 phan ky Kullback-Leibler dugc sir dung
@ tinh toan d hdn loan tuong déi giita hai phan bd x4c sut; theo gbc nhin vé
qué trinh hoc b nhiing, ham 18i (1) thiic ddy cac bd nhing ciia timg chi d€ tro
thanh cac diém riéng biét trong khong gian nhung sao cho ching nam xa nhau,
ddng thoi duge vay quanh boi cac tir tugng trung cho chi dé do; cong thirc (2)
va (3) md ta su két hop cita mot hé s6 hoc k,, cho méi tir w nham i wu qua
trinh hudn luyén ddng thoi ciia bo tir nhing va xc dinh tinh cy thé cia phan
phdi x4c suét cac tir mot cach khong giam sat;

Loopic = p. ) KLUullPW) ()

ci€EC WES;

trong d6 I, 1a mot véc-to v&i mot gia tri 14 1, con lai la 0, p,, 1a phan
bd x4c suit cia mdt tr w trén tat ca cac 16p chu dé, pw c6 dang

[p(cy W) .. p(calw)]T v6i p(c;lw) 1 xéc suat tir w thude vao 16p c;;
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p(wild) 2)
_exp (kwiu?,:,id)
Zd’ED exp (kWiuz\'/id,)
p(Wirjlw;) 3)

T
exp (kwiuwivwiﬂ.)

ZW’EV exp(kwiuzdwlivw’)

trong d6 u,, 13 véc-to biéu dién dau vao cua mot tr khoa w (thong
thudng 12 b nhing tir), v,, 12 véc-to bicu dién d4u ra ctia tir khoa w c6 xét
yéu tb ngit canh, d 13 bd nhing tai liéu (mdt tai li€u bao gom nhicu tr
khéa), c; 13 bd nhing cta cha dé;
budc 2: thuc hién tién xtr ly viin ban tuy theo loai dit li€u; & budc nay, cac ky thuat
tién xtr ly dugc ap dung bao gom:
chuyén tir viét hoa thanh viét thudng;
tach tir thuc hién phéan tach vin ban thanh cac don vi nhé hon la muc
tu hodc tir con;
dbi v6i dit liéu mang x4 hoi, can thyc hién thém cac k¥ thut chuan héa
nhu x6a bo cac ki tu dic biét khac trong van ban, x6a bd cac duong lién két
trang mang (website);
d6i véi dit liéu bao chi, dé giam bot khoi lugng tinh toan cho cac bude
sau, can st dung thém mo hinh nhén dang thuc thé co tén, mo6 hinh gan nhin
phﬁn hdi thoai dé xac dinh cac loai tlr quan trong; str dung mo hinh nhén dang
thuc thé dé loai bo di cac tir thudc vao dang thuc thé c6 tén; st dung mo hinh
gan nhan ph?m hdi thoai dé xac dinh cac loai tir nhu danh tir, dong tir trong vin
ban;
budc 3: phat hién va phén loai cac hoat dong dugc @ cap trong van ban; sau khi
qua budc tién xtt ly dit liéu, van ban dugc xir Iy tiép tuc dugc dua qua mo hinh phat hién
va phan loai hoat dong; md hinh nay hoat dong theo kién triic nhiéu-mot, nghia 1a dau

vao 12 sé nhidu va du ra chi c6 mot; ngodi ra, mod hinh con sir dung co ché tap trung
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thong qua kién trac may bién hinh nhim ting d chinh x4c cho qua trinh phan loai khi
két hop yéu t ngit nghia va yéu td ngit canh; giéng nhu v&i cha dé, cac hoat dong can
phén loai ciing dugc dinh nghia trudc, va phai phu hop véi cac chi dé quan tAm; trong
qua trinh du doan ciing nhu huin luyén ctia mo hinh, thuc hién chén thém mot s6 ki tu
dic biét dé danh dAu vi tri ctia tr cin xét; viéc 1am nay gitp xac dinh dugc dau 1a tir cin
x4c dinh d& phan loai, dong thoi két hop duogc thong tin ngit canh ctia ca cdu vin ban; cu
thé:

cho mot cau S bao g?)m 1 chudi cac tt wywy ... w; .. W, VOi [ € {1, ..., n} tng véi
cac thanh ph?m ctia cau da dugc tach, thuc hién thém hai ki tu déc biét bao quanh tr muc
tiéu

S=wy < special > w, < special > wzw,ws ... 4)

mb hinh sit dung kién trac may bién hinh, cu thé 1a kién tric biéu dién bd ma hoa
hai chidu tir my bién hinh, dé ma hoa va 4nh xa thong tin dau vao 1a cc tir d4 tach qua
vung khong gian mé1 mang nhiéu ¥ nghia hon; cong thic (5) biéu dién qua trinh ma héa,

véi h; 13 gia tri ma hoa tmg véi tir thit i, encoder 1a bd ma hoa:
{hy, ..., h,} = encoder(Wy, ..., t, ..., Wp) (5)

sau khi c6 dugc bd ma hoa, thuc hién co ché da tong hop dong trén cac bd ma
héa, tir d6 c6 dugc véc-to tdng hop x véi [.]; 1 thanh phan thir j cia mot véc-to va i la

vi tri cua tur kich hoat;
[x]; = max{[hy];, ..., [h;}
[%]; = max{[R; 1], -, [hnl;} (6)
x =[x

dau ra ctia mo hinh 13 phan bd x4c suat cua cac loai hoat dong, chon loai hoat
dong c6 xac suat cao nhit; qua trinh du don bét ta phai thuc hién chay qua timg tir thanh

phan ctia cau, tuy nhién s6 lugng d3 dugc gidam thiéu qua budc tién xit ly ¢ budc trudc;
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v&i véc-to x té)ng hop dugc, thuc hién tinh toan xac suét cho ting loai hoat dong st dung

cong thirc SOFTMAX véi a(Z); 14 xac suat hoat dong thi i xay ra:

z=W.x
e @)
O\Z); — 55— .
(_))l §(=1er

ham 15i can t8i wu dé c4p nhat trong s cho mo hinh 14 ham 15i hdn loan chéo, c6

dang nhu cong thirc (8) dudi day:

ud ()
f=- Z Yo,c log(po,c)

c=1

budc 4: phan tich va trich xuit cic thong tin chi tiét vé d6i tuong lién quan dén

hoat dong da dugc phén loat;

sau khi thyc hién phan loai hoat dong dua trén mot tir trong tdm (hay con goi 1a
tr kich hoat), sir dung chinh tir 6 cling nhu loai hoat dong lam d4u vao tiép theo dé trich
xuét cac thong tin chi tiét lién quan dén loai hoat dong d6; mo hinh & phan nay ciing sir
dung co ché tap trung qua kién trac may bién hinh, qua trinh huén luyén ciing duogc thuc
hién twong tu nhur bude trude; tuy nhién, md hinh dugc st dung la dang kién tricc nhiéu-
nhiéu, bai toan thudng sir dung 13 gan nhin chudi, nghia 1a mdi mot tir thanh phan s& co
nhén riéng ctia no;

du vao clia md hinh trich xuét thong tin s& bao gdm hai thanh phan: mdt 13 cac
tir thanh phan da dugc tach thong qua budc tach tir kém theo loai hoat dong, hai la mot
chudi phan khuc c6 d6 dai bang véi sd lwong céc tir thanh phan nham x4c dinh vi tri clia
tir kich hoat da phat hién ¢ budc trudce; cu thé, thuc hién chén thém loai hoat dong vao
trudc vi tri ctia tir kich hoat; ddi véi chudi phan khuc, vi tri cta tir kich hoat va loai hoat

dong dugc gan 1a 1, con lai 1a 0:

S =w; < action > Wy W3WyWs ... 9)

segment = 011000 (10)
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mb hinh ciing sir dung kién tric biéu dién bo ma hoa hai chiéu tir may bién hinh
nhu & bude trude, tuy nhién kién tric diu ra lai c6 phan khéc biét; sau khi di qua bo ma
héa cé ngit canh va c¢6 dugc cic véc-to ma hoa cho timg thanh phan nhu (11); mo hinh
sau d6 di qua mot 16p mang no-ron tuyén tinh va tra ra két qua d4u ra 12 xac sudt cia

timg loai thanh phﬁn lién quan dén hoat dong tai timg i tri:
{hy, ..., hg, he, by} = encoder(wy, ..., S, t, ..., Wy) (11)

ham 13i dugc st dung cho qua trinh t6i wru 14 ham 16i hon loan chéo c6 dang nhu

(8) nhung ap dung cho dau ra cila timg tir;

vé loai thanh phin lién quan dén hoat dong, mdi loai hoat dong s& c6 tap cac loai
thanh ph?m riéng biét, va mdi loai thanh phﬁn d6 lai dugc chia lam hai loai: B —va [l —;
loai B — tugng trung cho vi tri cta tir bat dau ctia mot thanh phﬁn, loai I — tuong fru:ng
cho nhing tir nim trong thanh phan; ngoai ra con c6 loai 0, nghia 14 khong nam trong
thanh phﬁn nao;
budce 5: hop nhét, theo ddi cac muc tiéu dugc trich xuat theo thoi gian, dia diém;
cu thé, cac budc thuc hién bao gSm:
sép xép va loc cac ban tin dua trén mitc dd uu tién cua cac loai hoat dong;
xét trén céac ban tin dd duoc loc, thuc hién gom nhém cac ban tin miéu ta
cung doi tuong;
thuc hién sip xép cac ban tin c¢6 cing cac d6i tuong theo trinh ty thoi gian;

dua ra cac thong tin khac lién quan dén dbi tuong trong cac ban tin va loai

hoat dong khac nhau.
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Van ban thd
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Phén nhbm chi g&
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Wan ban thd
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B4 ki ty Jac pigt
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Tach

Hinh 2
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