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Linh vue ki thuit dwoc dé cip

Sang che de cdp den phuong phap tim kiem ndi dung dyua trén truy van khoi va
dac trung van ban. Cuy thé, phuong phao tim kiém noi dung dua trén truy van khoi va
dac trung véan ban dugc (ng dung trong linh vyc tri tué nhan tao va thi gidc mdy tinh,

giup x{r ly va tim kiém céc néi dung lién quan dén yéu cau cta ngudi ding,.
Tinh trang k¥ thudt cia sang ché

Hién nay, s6 hoa van ban dang 1a mét nhu cau I6n, véi cac bai toan duge dat ra
nhur lwu triy phién ban sé cac van ban ma trude van si dung ban gidy dé luu trit, tong
hop, gom nhom quan tri viin ban, tom tit ndi dung, tim kiém van ban, ciing nhu noi
dung trong van ban. V&i mot lugng rét I6n van ban s6 duge sinh ra trong mot ngay, dé
6 thé phan tich va truy van ndi dung trong dd, dic biét 1a cac van ban dugc quét dudi
dang ky tir quang hoc (OCR) phai dap (g duge viée cau triic héa va truy van ndi dung

& toc do cao.

V6i nhimng cong nghé doc hiéu va phan tich OCR, cong nghé hoc sau dugc sir
dung réng 1ii d€ xac dinh vi tri cia timg dong van ban, ciing nhu nhén dién cic dong
van ban d6. Tuy nhién, dbi véi nhing van ban c6 cau tric khac nhau, vé su lién quan
gifta cic thanh ph?xn, cac doan van ciing nhu vi tri, d§ dai cia cac thanh phé‘m (tiéu dé,
doan van...) thi théng thudng can st dung dif liéu mau dé hudn luyén cho cac mé hinh
nay, qua trinh xdy dung cling nhu gan nhan di lidu tidu t6n rt nhiéu ngudn luc va thoi
gian. Ngoai ra, kha niing ty tuong thich véi nhiing bién d6i nho trén van ban, hodc ddi

véi nhitng loai van ban khac kha han ché.

Con déi véi nhimg cong nghé truy vén ndi dung, co nhiéu phuong an dé so khop
nodi dung vin ban véi doan van ban can tim, vi du nhu d6i chiéu theo mau, dbi chiéu
theo tir khoa, hodc tim kiém theo diic trung triru tugng duoc trich xuit tir cac mé hinh
hoc sdu ciia viin ban. Do1 v6i tim kiém theo tir khoa, phit hop cho tim kiém nhimg doan
van ngén, hodc 14 cac tidu dé khong dai. con dbi véi tim kiém theo dic trung hoc sdu
thi chi hiéu qua khi tim kiém mot doan dai, cé ngir nghia, ngit canh. Nhimg phuong an
nay thuong ¢ han ché vé viéc linh hoat tim kiém theo dic trung hodc tim kiém theo nir

khoa, dan dén hiéu qua tim kiém khong duoc cao.
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Ban chit k§ thuit ciia sing ché

Muc dich ctia sang ché 14 khic phuc nhiing vin d& k§ thuat con tbn tai, ning cao
hiéu qua trong qué trinh so khép tim kiém va linh hoat d6i véi nhiéu loai viin ban ¢6
céu tric khéc nhau, n6i dung, ching loai khac nhau, bang viéc d& xuat phirong phap tim
kiém ndi dung dya trén truy van khéi va dic trumg vin ban. Phuong phép trong sang
ché ciing gitp cho viée xir 1y linh hoat trén céc thiét bi cé c4u hinh khac nhau.

Trong sang ché nay, phuong phép tim kiém néi dung dua trén truy vén khoi va
dic trung van ban dugc thuc hién dua trén cac budc nhu sau:

Budc 1: qua trinh dinh vi, ghép doan cho vin ban va nhén dién chit viét: s dung
dé x4c dinh vi tri cia tirng cdu van ban, dua trén tién dé mang vin ban da duge tién xir
1y, hiéu chinh huéng. Pong thoi nhan dién vin ban trén timg vi tri viin ban d4 dinh vi
duoc béi md hinh hoc sdu. Dya trén théng tin vi tri cdu van ban, nhiing cdu vin ban
ciing tinh chét va gn nhau dugc ghép lai thanh cac doan vin khac nhau.

Budc 2: qua trinh trich xuit ddc trung, bo sung thong tin cho khoi déc trung cla
~ ) ’ A -~ 9 - 2 e - \ \ A 7 r \
van ban: trich xuit dac trung clia van ban, moi dic trung nay 1a mot véc-to c6 cing
chiéu dai, va dugc cép nhit dong bd voi vi tri ciia cdc doan vin, ciu van.

Budc 3: qué trinh truy van ndi dung vin ban: tw déng phéan tich két cdu ciia noi
dung van béan dua vio truy vén, sit dung dong thoi phuong 4n tim kiém theo tir khéa va
tim kiém theo d3ic trung bang cich tinh toan twong quan cd-sin gitta dic trung vin ban
cin so khép va ma trén dic trung cia van ban d& dugc tinh toan tir trude.

MG ta vin tit cic hinh vé

Hinh 1 13 hinh v& mé ta tng thé qua trinh xir Iy trong phwong phap tim kiém ni
dung dya trén truy van khéi va dic trung vin ban;

Hinh 2 13 hinh v& mé ta qua trinh dinh vi, ghép doan cho vin ban va nhén dién
chit viét;

Hinh 3 14 hinh v& mb t qua trinh trich xuét dic trung, bd sung thong tin cho khéi
dic trung cla van bén;

Hinh 4 13 hinh v& m6 ta qua trinh truy vin ndi dung van bén,

Hinh 5 13 hinh v& m6 ta vi du vé hiéu qué ciia ting cudng do twong phéan cia dnh

véan ban;

[\
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Hinh 6 14 hinh v& m6 ta cach thiic hoat dong cia giai thuit xac dinh hudng cia
vin ban;

Hinh 7 13 hinh v& mb ta vi du v& hiéu qué hiéu chinh huéng vin ban tiéng Viét;

Hinh 8 13 hinh v& m6 ta vi du v& hiéu qua nhan dién chit viét tiéng Viét két hop
v6i hiéu qua gom doan st dung gidi phap d& xuét trong sang ché;

Hinh 9 13 hinh v& md ta vi du v& hiéu qua nhan dién vin ban tiéng Viét véi do

tin cdy cao.
M ta chi tiét sdng ché

Pé giai quyét nhitng van dé ton tai trong qué trinh tim kiém ndi-dung vin ban,
gidi phap dugc d€ xudt c6 mot s diém dic biét so véi nhing giai phap hién co, bao

A
gom:

+ Luong héa dic diém vé vj tri v ndi dung clia timg thanh phén vin ban vio trong
bang déc trung;

+ Su twong quan vé vi tri, ciing nhw v& ndi dung, dic trung hoc siu cia vin ban
hoan toan dwoc xit Iy thong qua tinh toan trén ma trin, bdo dam hiu ning tim
kiém 13 cao nhit;

+ Nhiéu két qua tim kiém duwoc dua ra, dugc sip xép theo do tin cdy tir cao xudng
thép;

Nhim thue hién viée dic trung héa'vin ban va t8i vu tim kiém, phuong phép tim
kiém n6i dung dwa trén truy vén khéi va dac trung vin ban chi yéu bao gdm qué trinh
dinh vi, ghép doan cho vin ban va nhén dién chit viét, qua trinh trich xuét dic trung, bd
sung théng tin cho khéi dic trung ctia vin ban, qué trinh truy van ndi dung vin ban.
Tham chiéu Hinh 1, phuong phap duoc thyc hién véi ba mé-dun chinh bao gdm:

+ MBb-dun trich xuAt thong tin vin ban: chi yéu sir dung nhitng phuong phap ting
cudng anh va hiéu chinh huéng dbi véi vin ban, nhim ting d6 twong phan va
ting hiu qua nhan dién chit viét. Trong d6, vigc dmh vi va nhan dién chit viét
st dung m6 hinh hoc sdu dé thuc hién. Ngoai ra, phuong phép 6 thi dugc ap
dung dé dic trung hoa thong tin va gom nhém, tach cac thanh phan trong vin
ban thanh cac doan c6 tinh phan biét vé mit khong gian.

+ Mo6-dun trich xudt dic trung: trude hét thch nhiing tir don thong thudng va cac
ky tu dic biét. Tiép theo thuc hién béc tich nhimg tir (c6 ngit nghia) trong timg
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cau. Cac déc trung TF-IDF dugc tinh toan tir xac suét xuat hién ca tix trong céu,
két hop vé6i xac suit khong xuét hién trong ciu khac ciia tir d6. Bén canh d6, dic
trung hoc sdu dugc trich xuét tir cdc mo hinh ngdn ngit 16n cling dwoc sit dung
dé so khép va truy van d6i v6i ndi dung vin ban cin truy vén c6 d6 dai nhét dinh.

+ Mo-dun so khép tim kiém noi dung: ndi dung vin ban cin truy van duoc dic
trung héa (TF-IDF va déc trung hoc sdu), sau d6 tinh toan twong quan cd-sin v6i
ma trin hru trit diic trung cia ting cau, tir két qua nay s& dua ra goi ¥ vé két qua

A 7 A e A \ A A
truy van, véi @6 tin cdy tir cao xudng thap.

Cu thé, phuong phép tim kiém ndi dung dya trén truy vén khéi va dic trung vin
ban bao gbm cac budc nhu sau:

Buéc 1: qua trinh dinh vi, ghép doan cho vin ban va nhén dién chir viét;

Tham chifu Hinh 2, vin ban cin xit Iy 13 4nh duoc quét tir nhitng tép cing (s6
héa vin ban). Nhimng anh vin ban ndy cé chit lrong tot-xAu khong dong déu, vi du nhur
db6i véi nhitng t€p bi l€ch, cong hodc 1a do thoi gian luu trit 1au bi vang 6, din dén do
tuwong phan thép, chit viét trén vin ban tré nén khé doc hon.

Tai budc 110, &nh vin ban dugc thwe hién tién xir ly, bao gém:

+ Ting cudng 4nh: do dic diém cua 4nh vin ban, d6 13 chit thong thudng chi-cé
mau den, mau xanh, mau d6 hoac cac mau c6 phan phéi mau g?m v61 mau co ban
(mau xanh, mau d6, mau xanh nudc bién), va nén vin ban thudng c6 mau tring,
hoidc cac mau c6 phén phdi gin v6i mau tring (c6 d6 x4m cao), nén 4p dung
phuong phép loc va ting cudng béi phan bd mau xam (histogram) dé nang cao
chit luong anh vin ban.

Trong d6, sit dung phwong php nhi phén héa cuc bd dua trén ngudng tu thich
{mg (ngudng theo phan bé Gaussian) d& chuyén 4nh vin ban ban d4u thanh anh
nhi phén, anh nhj phinM, ndy dugc ding d tinh todn 4nh d4 dugc ting
cudnglenpanceatit 4nh vin ban ban dau Iorigin- Cu thé:

Lori (X;Y) lbe(X,Y) =1
I : — { origin
enhanced (X Y) w95t others
Céng thirc niy 1 cong thirc chung thudmg dwoc dimg dé boc tach nhimg phin
cAn gift lai trong 4nh, trong khi nhiing ving anh khic duoc gén gid tri t6i da
(255).
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+ Loai bd nhiéu: anh sau khi ting cudng duoc tich chép véi mét toan tir Gaussian
@& 1am muot va loai bo nhiu. Trong d6, gi4 tri phuong sai va trung binh cia
nhédn Gaussian duoc tity chinh & pham vi gia tri nhé, véi kich thudc nhéin 13 3x3.
Trong d6, kich thudc nhéan 3x3 dugc chon do ti 1€ ndy pht hop voi viée xi ly
chit cai trong van ban (kich thude nhd).

+ Hiéu chinh huéng vin ban: dbi véi nhiéu loai vin ban, sai sb khi dua ban gidy
vao may quét hodic 14 do ban thin b cuc c6 sin ciia vin ban din dén ting dong
trong vin ban 1éch v6i phwong thing dimg mot goc khac 90 d. Piéu nay s& din
dén sai 1éch trong viéc dinh vi va nhén dién ky tu trén vin ban, cling nhu din

| dén kho khin khi tién hanh gom doan cho vin ban.

Trong qua trinh ndy, du tién tinh toan dudng bién trong 4nh vin ban (sau khi da
dugc ting cuomg va loai bé nhidu) st dung gidi thust Canny. Phwong phap bién dbi
duomg thing Hough dugc sit dung dé xic dinh nhing dudng thing c6 thé xudt hién

trong van ban.

Do dic diém ctia anh vin ban, d6 12 phan 16n c4c dong chit s& cing mot hudng,
dan dén cac dudng thing Hough s& c6 chi s6 goc (so v6i phrrong thing dimg) nhu nhau.
Goi tap hop goc cac duong Hough trén anh 13 H(k), thi géc ciia vin ban duoc tinh toan
nhu sau:

angle = argmax(H(k))

Trong cong thirc trén, géc cia vin ban duge coi 13 goc cb tAn suit xuét hién nhicu
nhét trong vin ban, tinh theo goc cila cac dudmg thing Hough duge trich xuét tir anh
véan ban.

Sau khi c6 duogc goc van ban, chi cin xoay vin ban theo chiéu nguoc lai (-angle)
thi s& duwgc mot anh vin ban méi, trong d6 phin 16n céc hang chit trong vin ban déu

‘vudng gbc véi phwong thing dimg.

Sau giai doan tién xir Iy tai budc 110, anh vin ban d4 dugc cai thién chét lugng,
cling nhir hi€u chinh lai phuong huéng, tir 46 bao dam d4u vao cho m6 hinh dinh vi chit
viét ciing nhu trich xuét dic trung.

Tai bude 120: trich xut thong tin khong gian; tai budc ndy cac dong chit trong
viin ban s& dugc dinh vi, khi sit dung m6 hinh hoc sdu. M6 hinh hoc sdu nay c6 thé sir
dung cac cong cu mi ngudn mé hoic tu huén luyén véi dit lidu (néu dic thi), béi vi
tinh thong dung ciia bai todn ndy rt cao, c6 thé sit dung md hinh dinh vi cho nhiing
ngdn ngft twong ddng (v4i tiéng Viét chiing ta 1a chit La-tin).

5
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V6i nhitng mé hinh hoc siu dinh vi dong chit viét trén vin ban thi d4u vao 13 anh
viin ban (43 qua tién xir 1y), va két qua nhan dugc 13 mét chudi nhing vi tri dugc dinh
vi béi toa do ‘bén géc ddnh ddu vit ri va dé tin cdy
[[Cr, ¥1), (22 ¥2), (%3, ¥3), (%4, Ya)c], ... ] cho mbi dong chit duoc phat hién trén vin
ban.

V6i két qua trén, van chi 14 nhitng dong chif rdi rac, chua c6 mbi quan hé khéng

gian, d& x4c dinh dugc nhitng dong vin ban nao 13 cing trén mdt doan vin. Qua trinh |

x4c dinh doan vin rat quan trong, lién quan truc tiép dén d6 chinh x4c ciia dic trung khi
tim kiém noi dung trong vin ban.

Trong phwong phap dugc dé xuét trong sang ché nay, thuc hién ghép doan vin
theo mdi quan hé vé d cao dong chit, khoang cach gin nhit giita cdc dong chit. Hay
1n6i cach khéc, nhiing dong chit cing huwdng, gin nhau c6 chiéu cao twong ddng, s& dugc
ghép lai thanh mét doan vin, dugc thie hién béi phwong phip gom nhém db thi. Véi
khoang cach dong 16n hon mot ngudng (ngudng tu thich ing) thi s&€ dwoc coi 1a vi tri
chuyén tiép gifra hai doan viin khac nhau. Qué trinh thyc hién cu thé nhu sau:

+ Tach cac dong cing hudng: tir toa d6 bdn diém goc ciia dong chit, goc (so véi
phuong thing dimg) c6 thé dwoc tinh toan d& dang theo cong thirc dudng thing. Céc
nhém vin ban dugce tach theo goc thong qua phuong phap gom nhém phén cum tich lity
dua trén lan truyén quan hé (Affinity Propagation). P8i véi nhitng nhém dong vin ban
c6 gbc khic so véi goc phd bién nhét 13 phwrong ngang thi viéc ghép cac doan ciing nhur
b1 véi nhém goc phuong ngang, chi khac 1a thém mét thao tac xoay cdc nhém d6 vé
theo phuong ngang, & trong ndi dung mo ta ndy chi mo ta phan ghép doan dbi vdi cac
dong phuong ngang.

+ Ghép doan cac dong cing hu(mg; 'chu(:)i céc diém trung tdm cta cac dong chit
trén vin ban L(i)=(toa d0 tim theo truc x, toa d0 tdm theo truc y), hay L(i) =
{1‘1%‘1"1' y-l%}-'lz} dugc gom thanh timg nhém véi mirc d6 khoang cach gén xa thong qua
phwong phép gom nhom dya trén mét d§ (Density Based Clustering, DBSCAN). Trong
a6, gi4 tri mat 46 nhém ép-si-lon c6 thé didu chinh phi hop sao cho phit hop véi muc

tiéu vin ban can xir ly.

Lic nay mdi mdt dong vin ban du dugc gan thém mot nhan x4c dinh doan, vi
du nhu dong van ban s6 0, 1, 3 thudc doan s6 1, dong vin ban s6 4, 6, 8 thude doan s6
0...
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Tiép theo, nhur mé t4 tai bude 130: trich xuét théng tin ndi dung, nhimg dong
chit ndy dwoc nhén dién chit viét béi mot mé hinh hoc sau (duoc huén luyén bdi b dix
lidu véi hon 900,000 mAu gia 14p va 100,000 mau thirc t€). Mi mot dong vin ban s&
nhén dién ra m§t dong chit twong g, va dugc huu trit vao ma trin md ta thong tin ndi
dung v6i cu tritc dit liu dugc trich xuit bao gdm céc trudng thong tin [vi tri dong chik,
nhdm doan vdn bdn, ndi dung chir viét dwoc nhdn dién]. Ma trén thong tin nay dugc
ding d trich xuat dic trung viin ban, phyc vu cho qua trinh truy vén, tim kiém néi dung.

Budc 2: qué trinh trich xuit dic trung;

Tham chiéu Hinh 3, qu4 trinh trich xuét déc trung bao gdm: phén loai ky tir dic
biét, tach tir; va tinh toan dic trung, & diy c6 hai ching loai dic trung d6 13 TF-IDF va
dac trung hoc sau tir m6 hinh mang bd nhé ngan dai (LSTM).

Tai budc 210, tién hanh phan loai ky tu ddc biét, va tach tir ngi. Dbi véi céc loai

ngdn ngit néi chung, v tiéng Viét ndi riéng, trudc khi xir 1y cAn phan loai nhiing ky tir
ddc biét vi du nhu “!”, “~”, hodc nhiing ky hiéu nhu “TW-QD”..., chu yéu str dung
phuong phap dbi chiéu theo tir dién c6 dinh.

D6i véi linh vue xir Iy ngdn ngit ti nhién, voi cic ngdn ngit trén thé gidi noi
chung va tiéng Viét néi riéng, viéc xac dinh tir ngit dwoc t& hop tir cc tir don 13 budc
dAu tién d& phén tich ngit nghia ctia cdu vin, hay doan vin. Vi du nhu cau “Ong Lé Vin
A hién dang giang day tai Pai hoc qubc gia Viét Nam”, thi c4c tit don riéng 1é nhu
“giang”, “day”... khong mé ta dugc ngif nghia ma ngudi viét mudn md t4, thay vi d6,
ghép lai v6i nhau s& xac dinh dugc thong tin cu th& ma cdu vin mudn truyén dat, d6 13
“Ong” / “Lé Van A” / “hién” / “dang” / “giang day” / “tai” / “Dai hoc” / “quéc gia” /
“Viét Nam”. Nhiing tir ngit duoc tich ra trong vin ban s& 13 cin cir dé trich xuit dic
trung, ma c6 sy mo ta chinh xac nhit dén ndi dung dwoc md ta.

M5 hinh 4n méc-cbp (Hidden Markov Model, HMM) dugc sit dung dé tach tir
ngit trong vin ban, md hinh ndy dwoc huin luyén véi 100,000 cau d4 duoc gan nhén,
d4nh d4u cac loai tir loai (dong tir, danh tur, trang tir...). Sau khi huén luyén, céc ciu van
ban s& dugc dua vio HMM, va két quad nhén dugc 1a cac tir ngir trong cﬁu,' duoc cau
triic tir nhitng tir don lién tiép. P8i v6i vin ban cdn xit 1y, mé hinh HMM nay sé& trich
xuét ra toan bd sé tir c6 trong d6, va d6 13 cin cir dé tinh toan xé4c sudt xuét hién trong
cac phan doan, duoc tach ra tir cac doan vin trong vin ban nay tai bude 220.

Tai budc 220, tit ca nhiing doan vin (sb dong tbi thifu ciia doan vin 13 mot)
dugc phan tich thanh nhitng phin doan nhd, nhiing phin doan nay c6 thé 12 mét céu
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hoan chinh hogic khéng, ciing c6 thé 13 nhitng phan doan chita ndi dung cita c hai cu
lién tiép (giao gifra hai cau lién tiép).

Khi tién hanh phén doan, mdi doan van dugc cét theo chidu tir trai sang phai, vdi
d¢ dai 1a N tir (khong phai don tir) duge tinh theo nhiing tir ngit dugce phan doan & bude
210 (khdng bao gdm déu cach), va véi do tn‘mg 1ap gitra hai phan doan 1a N/3, giai thuat
phan doan duoc thuc hién cu thé nhu sau:

Giai thuat phin doan noi dung vin ban

Pau vao:
Cac doan van dugc tach ra tir vin ban

b dai phan doan N

Pau ra:

Chudi phan doan vin bin

Thuc hién:
Goi chudi Iru trit phan doan 14 S
Trén toan b6 cac doan van:
Dbi v6i mdi doan vin:
L4y 14n luot N tir tinh tir trai sang phai
Phéin doan sau duoc tinh tir diém cubi phéan doan trude - N/3
Céap nhét phan doan vao S

Két thiic: S chira tdt ca cdc phdn doan

T4t ca cdc ph?m tir trong S duogc tnfch xuit dic trung TF-IDF va ddc trung hoc
siu, trong do:

+ Pic trung TF-IDF dugc tinh toan tai budc 230, TF-IDF (term frequency -
inverse document frequency) 1a mot phuong thirc théng ké dugc biét dén rong rai nhét
a8 x4c dinh @9 quan trong ciia mot tir trong doan vin ban trong mat tap nhiéu doan van
ban khac nhau. '
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TF (Term Frequency): 13 tAn sudt xult hién cia mét tir trong mot doan vin ban.

_ 58 Ian tir xudt hién trong phan doan
" T6ngs6 tir trong phan doan

Vi du, véi cdu “Anh éy/ c6/ mot/ con chd/ vd/ cling/ cd/ mot/ con meo/ mau
trang”, thi TF(“c6”)=2/10.

IDF (Inverse Document Frequency): tinh toan d quan trong ctia mdt tir, vdi
nhitng tir xult hién trong nhiéu phan doan thi chi s6 IDF cang thép, va nguoc lai.

Tong s phin doan
S6 phin doan c6 xuit hién tir "w"

IDF(w) = ln(

bic trung TF-IDF 1a mdt véc-to co chiéu dai b%mg téng sb tir xuét hién trong van
ban (dugc coi 14 co s dif lidu tir ngf), trong mdi phan doan, mdi tir s& duge tinh chi sb
TF va IDF, ddc trung TF-IDF dugc xac dinh nhu sau:

TF — IDF(w) = TF(w) * IDF(w)
Nhitng tir khéng xuét hién trong phan doan thi déu co gia tri bang 0.

Tai 232 dic trung TF-IDF cia tht ¢4 cic phén doan dugc luu trit trén'bd nhé d¢é
1am co s& so khdp, tim kiém noi dung vin ban.

+ Pic trimg hoc sdu tai budc 231: st dung mo6 hinh LSTM (dugc hudn luyén
trén tap dir liéu c6 quy mo 100,000 m?lﬁ), khi dua mdt cdu vin vao md hinh, s€ duogc
mot véc-to ddc trung cod chiéu dai 1a 512. Tai 233, dic trung hoc sdu cua tAt c4 cac phan
doan dugc hwu trit trén bd nhé @& 1am co s& so khép, tim kiém ndi dung vin ban.

Buéc 3: qué trinh truy van ndi dung vin ban;

Sau khi phén tich, xir Iy va trich xuit dic trung cla vin ban, ndi dung cin truy
van, tim kiém ciing s& duoc dua qua md-dun trich xuit dic trung tai budc 230, 231.

Khi tinh d3c trung TF-IDF, can ddng thdi cAp nhit dic trung clia ¢4 vin ban muyc
tiéu 14n d4c trung ciia ndi dung cin truy van. Coi ndi dung cin truy van nhu mdt phan
doan trong vin ban, va bai toan tim kiém nodi dung s& chuyén thanh bai toén tim 49
trong ddng cia cac phan doan. Céch tinh toan dic trung nhu tai bude 230. Lic nay, 40

dai ciia véc-to diic trung ndy s& = (tdng s6 phdn dogn trong van ban muc tiéu + I).

Khi tinh d4c trung hoc sdu, ndi dung cin truy van duoc dua qua mé hinh LSTM

d& trich xuét ddc trung c6 s6 chiéu 14 512,
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Thuc hién truy van (bao gbm trich xuit dic trung), dwoc thé hién nhu trong Hinh
4. Qua trinh truy vén nay dugc chia thanh hai truong hop:

+ Thir nhét 12 khi s tir trong n6i dung truy vin nhé hon N (14 s6 tir 16n nhét trong
mdi phan doan). Liic ndy s& sit dung dic trung TF-IDF dé tim kiém.

+ Thir hai 13 khi sb tix 16n hon hodc bang N, thi s& sir dung dic trung hoc sau dé
tim kiém.

Khi so khép tim kiém, d6 tuong quan co-sin duge st dung dé xac dinh phan doan
nao c6 ndi dung trong ddng véi ndi dung cin truy van. Nham ddy nhanh qua trinh so
khép, phuong phap tinh toan theo khéi dugc 4p dung khi tinh toan twong quan co-sin
(bude 310). Phurong phap nay c6 thé thyrc hién trén nhiéu nén tang phin cang khac nhau,
nhu CPU va GPU. Két qua so khép 1a mét chudi céc gia tri tuong quan c6-sin gitta véc-
to dic trung ciia n6i dung cin truy vin va vée-to dic trung cta timg phéan doan, cc gia
tri ndy ¢6 pham vi tir 0 &én 1, vé6i gia tri bing 1 néi 1én d6 twong quan ia cao nhét va
bing 0 12 thap nhét. Két qua tim kiém 14 K phan doan c6 chi s twong quan véi ndi dung
c4n truy vén 13 cao nhét, véi K 1a hing s6 dugc xac dinh tir trude. Tai 320, dua ra goi y
K doan c6 noi dung khép nhét so véi ndi dung vin ban can truy vén.

Két thic bude 3, nhitng doan vin ban (K doan) c6 ndi dung tuong ddng nhit véi
1n6i dung viin ban cin truy vén, tir 6 thuc hién dugc tinh ning d& xuit trong sang ché.

Vi du thuc hién séng ché

Phuong phéap dugc d xuét c6 kha ning trich xuit thong tin cling nhu c6 kha
ning thwc hién tim kiém theo n6i dung truy van nhét dinh, hiéu qua trong viéc tim kiém
ndi dung di duoc s6 hoéa, luu trit.

Trong qua trinh xir ly, tién xir 1y 4nh vin ban ¢é dnh hudng rét 16n dén hiéu qua
dinh vi cling nhu nhén dién vin ban, trong d6 quan trong c6 ting cudng dd tuong phén
(vidu nhu trong Hinh 5), va hiéu chinh huéng vin ban (vi du nhu trong Hinh 6 va Hinh
7.

Trong Hinh 5, anh ban diu dua vio (A) ¢6 d6 twong phan thip, kha ning phan
biét cita md hinh dinh vi chit viét s& khong tdt, con sau khi ting cudng (B) thi phan chit
viét va nén anh d c6 su phén tach rat rd rang, 13 tién d& vimg chéc cho qué trinh dinh
vi dong van ban.

Trong Hinh 6, nhing dong chit dugc x4c dinh huéng (ban diu) boi duong thang
Hough, sau khi x4c dinh duoc huéng chinh'(c6 nhiéu duong thang cling hudng 46 nhét)

10
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thi s€ xoay anh theo hudng ngugc lai véi goc 1€ch, s€ hi€u chinh duge dnh ma cac dong
chit c6 phrrong vudng géc v6i phuong thing dimg. Pay s& 13 diém tham chiéu tin cay
cho qué trinh ghép doan trong budc xir 1y sau. Vi du vé hiéu chinh huéng trén vin ban
tiéng Viét nhu mo ta trong Hinh 7.

Vi du vé hiéu qua ghép doan vin dugc mé ta nhur trong Hinh 8, trong d6, cac
doan d3 dugc tach biét v& mit khong gian, mang lai ¥ nghia v& mit béc tach cac truong
thong tin.

Vi du v& hiéu qua nhén dién chit viét tiéng Viét két hop véi hiéu qua ghép doan
dugc mo td nhu trong Hinh 9. Trong do, céc trirong thong tin d duge gom nhém mét
cach chinh xac, va d9 tin cdy nhan dién chit viét ciing rét cao.

TEe A »? 7 A » 7 A
Hiéu qua co6 the dat dugc cua sang ché

: I4 A A r A ~ 7 r ®9° r
Phuong phap dugc d€ cip trong sang che di dugce st dung trong cac gidi phap

-

trf tué nhén tao va thi giac méy tinh, phuc vu cho céc san phim s6 héa va tim kiém ndi
dung vin ban ctia Téng cong ty Cong nghiép Cong nghé cao Viettel.

11
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Yéu cau bao ho

L. Phurong phap tim kiém n6i dung dua trén truy vin khdi va dic trung vin ban bao
gbm:

bude 1: qua trinh dinh vi, ghép doan cho vin ban va nhédn dién chit viét; viéc
dinh vi d& x4c dinh vi tri cia ting céu van ban, dua trén tién d& mang vin ban di dugc
tién xtr ly, hi€u chinh hudng, déng thoi nhan dién van ban trén ting vi tri van ban da
dinh vi dugc bdi mo hinh hoc sdu; dua trén thong tin vi tri cdu van ban, nhitng cdu van
bén cling tinh chét va g?m nhau dugc ghép lai thanh céc doan vin khac nhau;

buéc 2: qua trinh trich xuat dic trung, bd sung thong tin cho khéi dic trung cia
- hd 14 A ~t 7 ~ 2 ,K ° 4 bl \ ~ 14 14 Al
van ban: trich xuat dic trung ctia van ban, moi dic trung nay 1a mot véc-to c6 cung
» A 1 b A A }‘\ A 884 ° 4 ki 14 ~ A e
chiéu dai, va duogc cdp nhat dong b vdi vi tri cia cac doan vin, cau vin;

buéde 3: qué trinh truy van nbi dung vin ban: ty dong phéan tich két cdu cia ndi
dung van béan dira vio truy van, sit dung dong thoi phwong an tim kiém theo tir khéa va
tim kiém theo déc trung bing cich tinh toin twong quan cb-sin giita dic trung viin ban
can so khop va ma trdn dac trung cia van ban d3 dugce tinh toan tir trudce.

2. Phwong phép theo diém 1, trong d6 qué trinh dinh vi, ghép doan cho vin ban va
nhén dién chit viét bao gém: |

qué trinh tién xir 1y anh;

qué trinh dinh vi va ghép doan céc dong trong van ban ;

qué trinh nhéan dién chit trong dong vén ban.
3. Phuong phap theo didm 2, trong d6 qué trinh tién xit y bao gom:

tang cudng anh: 4p dung phuong phap loc va ting cudng boi phan b6 mau x4m
(histogram) @& nang cao chét luong anh vin bén; trong d6, st dung phwong phap nhi
phan héa cuc bd dua trén ngudng tu thich tmg (ngudng theo phan bb gaussian) dé
chuyén anh vin ban ban diu thanh anh nhi phan, 4nh nhi phin M, nay duoc ding dé
tinh toan nh d4 dugc ting cudng lennancetit anh vin ban ban dau Iyyign; cu thé:

Iorigin(x' y)ifMp(x,y) =1

lenhanced % Y) = { 255 others

loai bo nhiéu: anh sau khi ting cudng duoc tich chip voi mot toan tir gaussian
d& 1am muot va loai bo nhifu; trong d6, gia tri phuong sai va trung binh cta nhin
gaussian dugec tity chinh & pham vi gi trj nhé, véi kich thudce nhén la 3x3;
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hiéu chinh hiréng vin ban: diu tién tinh toin dudng bién trong anh viin ban (san
khi ting cudng va loai bo nhiéu) st dung giai thuat canny; phuong phap bién ddi duong
thang hough dwoc sir dung dé xac dinh nhimg duong théng c6 thé xuét hién trong vin
ban; goi tp hop goc cac dudng hough trén 4nh 12 H(k), thi goc clia vén ban duoc tinh
toan nhu sau:

angle = argmax(H(k))

trong cong thirc trén, goc ciia vin ban dwoc coi 13 goéc ¢ tan sudt xuat hién
nhiéu nhat trong vin ban, tinh theo goc ciia cic duong thing hough dugc trich xuét
tir &nh van bén;

sau khi c6 dugc goc vin ban, chi cin xoay vin ban theo chiéu nguogc lai (-
angle) thi s& dirgc mdt anh vin ban méi, trong d6 phin 16m cac hang chit trong vin
ban d&u vudng goc véi phuong thing dimg.

4. Phuong phép theo diém 2, trong d6; tai qua trinh dinh vi va ghép doan dong van
bén:

st dung m6 hinh hoc siu dinh vi dong chit viét trén vin béan, dau vao 13 anh vin
béan (dd qua tién xir 1y), va két qud nhin dugce 12 mot chudi nhitng vi tri dugce dinh vi béi
toa do  bon géc ' danh ddu vit va dp tin cdy
[0, Y1), (X2, V2D, (X3, ¥3), (%4, Ya)€], ... ] cho mbi dong chit dugc phat hién trén vin
bén;

thyc hién ghép doan vin theo mébi quan hé vé d6 cao dong chit, khoang cach gin
nhét gifra céc dong chit; hay ndi cach khéc, nhiing dong chit ciing huéng, gin nhau c6
chiéu cao tuong d?)ng, s€& dugc ghép lai thanh mjt doan vén, dugce thuc hién b1 phuong
phap gom nhém &b thi; véi khodng cach dong 16n hon mot ngudng (ngudng tu thich
tng) thi s& duoc coi 13 vi tri chuyén tiép giita hai doan vin khéc nhau; qua trinh thuc

A 1 A
hién cu thé nhu sau:

tach cac dong cung hudng: tir toa d6 bon diém gboc cia dong chit, goc (so
v6i phuong thing dimg) c6 thé duge tinh toan dé dang theo cong thirc dudng
thing; cac nhom vin ban dugc tach theo goc thong qua phuong phap gom nhém
phan cum tich lily dya trén lan truyén quan hé (affinity propagation); d6i véi
nhiing nhém dong vin ban c6 géc khac so véi goc phd bién nhét 1a phuong ngang
thi viéc ghép céc doan ciing nhu d6i voi nhém goc phuong ngang, chi khéc la
thém mot thao tac xoay cac nhém d6 vé theo phuong ngang, & trong ndi dung

. mb ta ndy chi mé ta phin ghép doan déi véi cac dong phuong ngang;

13
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ghép doan céc dong ciing huémg: chudi cic diém trung tdm ciia cac dong
chit trén vin ban L(i) = {X1+X2 z 1+yz} duoc gom thanh timg nhém véi mic d6
khoang cach gén xa thong qua phuong phap gom nhom dua trén mét do; trong
. d6, gia tri mat do nhém ép-si-lon c6 thé diéu chinh phi hop sao cho phit hop véi
muc tiéu vin ban can xit ly.
5. Phuong phép theo diém 2, trong d6 qua trinh nhan dién dong chit bao gbdm:
nhiing dc‘)hg chit nay duoc nhan dién chit viét boi mot mo hinh hoc siu (duogc
hudn luyén béi b dit lidu v6i hon 900,000 mau gia 1ap va 100,000 mau thye té); mdi
mdt dong van ban s€ nhin dién ra mot dong chit twong tng, va dugc luu trit vao ma trin
m t thong tin ndi dung véi cdu tric dit liéu bao gdm céc trudng thong tin [vi tri dong
chit, nhém doan vin ban, néi dung chit viét dugc nhan dién).

Phwrong phéap theo diém 1, trong d6 qua trinh trich xut dic trung bao gdm:

=)

phéin loai nhom tir;
tach tir ngit;
tinh toan dic trung TF-IDF;
tinh toan dac trung hoc sau.
7. Phuong phap theo diém 6, trong d6 qﬁé trinh phén loai nhém tir bao gdm:

tién hanh phéan loai ky tu dic biét, va tach tir ngit; d6i véi cac loai ngdn ngit néi
chung, va tiéng Viét ndi riéng, trude khi xir 1y, cin phén loai nhitng ky tu dic biét vi du
nhu “1”, “-”, hodc nhitng ky hiéu nhu “TW-QP”..., chii yéu stru dung phuong phap 6i
chiéu theo tir dién c6 dinh.

8. Phuong phap theo diém 6, trong d6 qua trinh tach tir ngit bao gdm:

- mb hmhén mic-cbp (hidden markov model, HMM) duoc sit dung dé tach tir
ngir frong vin ban, md hinh nay duoc huén luyén véi 100,000 ciu d3 dugc gan nhin,
danh d4u céc loai tix loai (d6ng tit, danh tir, trang tir. ..); sau khi huén luyén, cic cdu vin
ban sé& dugc dua vao HMM, va Két qué nhén duge 1a cac tir ngit trong cau, dugc ciu
triic tir nhitng tir don lién tiép; d6i v6i vin ban cn xir 1y, m6 hinh HMM nay s& trich
xuAt ra toan b s it c6 trong d6.

14
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Khi tién hanh phan doan, mi doan van duoc cét theo chiéu tir tréi sang phai, véi

dd dai 1a N tir (khong phai don tir) dugc tinh theo nhiing tir nglt 38 duoc phan doan
(khéng bao gém diu cach), va véi d6 tring Lip gifta hai phan doan 13 N/3.

9.

Phuong phap theo diém 6, trong d6 trich xudt dic trung TF-IDF bao gdm:

TF-IDF (term frequency - inverse document frequency) 1a mot phuong thiic

théng ké duoc biét dén rong rai nhét 38 x4c dinh d6 quan trong ctia mot tir trong doan

vén ban trong mat tap nhiéu doan vin ban khac nhau:

TF (term frequency): 14 tAn suat xuét hién ciia mot tir trong mdt doan vin ban:

s6 lan tir xuit hién trong phin doan
~ tOng s6 tir trong phan doan

IDF (inverse document frequency): tinh toan d0 quan trong ctia mét fir, véi

nhiing tir xuét hién frong nhiéu phén doan thi chi s6 IDF cang thép, va ngugc lai:

t6ng sO phan doan
s6 phan doan c6 xuit hién tir "w"

IDF(w) = In (

dic trung TF-IDF 12 mot véc-to c6 chidu dai bang tong s6 tir xuét hién trong vin

ban (dugc coi 14 co s dit liéu tir ngfr), trong mdi phan doan, mbi tir s& duge tinh chi s6
TF va IDF, déc trung TF-IDF duogc xac dinh nhu sau:

10.

TF — IDF(w) = TF(w) * IDF(w)
nhitng tir khong xuét hién trong phan doan thi d&u c6 gi4 tri bang 0.
Phuong phap theo didm 6, trong d6 trich xuit dic trung hoc sau bao gom:

stt dung md hinh LSTM (duoc hudn luyén trén tip dit liéu c6 quy md 100,000

mau), khi dua mdt cdu vin vao md hinh, s& dugc mdt véc-to dic trung cé chidu dai 1a
512; ddc trung hoc sdu clia tat ca cac phan doan dugc luu trit trén bo nhé dé 1am co s&
so khép, tim kiém ndi dung vin ban. |

11.

Phuong phap theo diém 1, trong d6 qué trinh truy van ndi dung viin ban bao gbm:
x4c dinh ching loai dic trung truy véan;
tinh toan dic trung ndi dung cin truy vén;

so khép xac dinh nhitng phén doan c6 ndi dung twong dong.

15
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12.  Phuong phap theo diém 11, chiing loai dic trung truy vin duoc xac dinh bsi d6
dai (sb tir khong tinh déu céch) ciia ndi dung cén triy van, néu d6 dai d6 16n hon N (1a
s tir 16n nhét trong mdi phan doan trong vin ban myc tiéu) thi st dung dic trung hoc
sdu, nguoc lai thi st dung dic trung TF-IDF.

13.  Phwong phéap theo diém 11, dic trung dugc tinh toan nhw khi dic trung héa vin
ban muc tiéu. '
14.  Phuong phap theo diém 11, trong d6 tai qua trinh so khép xac dinh phan doan

¢6 n6i dung twong ddng:

khi so khdp tim kiém, d6 trong quan co-sin duogc sir dung dé xac dinh phan doan
nao c¢6 ndi dung twong ddng véi ndi dung cén truy vén; nhim diy nhanh qué trinh so
khép, phuong phéap tinh toan theo khdi dwgc 4p dung khi tinh todn tuong quan cd-sin;

phuong phép ndy c6 thé thyc hién trén nhidu nén ting phan ctng khac nhau, nhu CPU'

va GPU; két qua so khép 12 mot chudi cac gia tri twong quan cb-sin gifia véc-to dic
trung ciia ndi dung cin truy van va véc-to dic trung cia ting phan doan, cac gid trj ndy
c6 pham vi tir 0 ¢én 1, v6i gi4 trj bing 1 n6i 1én d6 twong quan 13 cao nhét va bing 0 13

RN

van 1a cao nhat, vdi K 13 hang s6 duoc xac dinh tir trude.

16
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Noi dung trén cung phia bén trai
BG NONG NGHIREP [0,9036]

VA PHAT TRIEN NONG THON [0,8912]

$6: 02/2011/TT-BNNPTNT [0,8627]
N®i dung trén cuing phia bén phai

CONG HOA XA HOI CHU NGHIA VIET NAM [0,9030]

Do 1p - Tir do - Hanh phfm [0,8699]

Ha N6i, ngay 21 thang 01 niim 2011 [0,8550]
Noi dung tiéu dé

THONG TU [0,8977] )

Hiréng din nhidm vy quan Iy nha nuécv@ chin nudi, [0,8935]

Noi dung chinh van ban

Cain cfr Phip lénh Gidng vit nudi ngly 24 thing 3 nim 2004; (0,8927)

Cin ety Nghi dinh 36 08/2010/NB-CP ngdy 05 théng 02 niim 2010 cia [0,8959]
Chinh phil v quén If thic #n chiin nubi; [0,8961]

Can o Nghi dinh s§ 01/2008/NP-CP ngly 03 thang 01 nim 2008 cia [0,8955]
Chinh phii quy ﬁmh chire ndng, nhidm vy, quyén han va co cdu t8 chiic clia B [0,9003]

Nong nghifp va Phét trién nfng thon; Nghi dinh 55 75/2009/ND-CP ngay 10 [0,8843]
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