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LOI CAM ON

Trudc tién, em xin giri 101 cdm on chén thanh dén qui Thay C6 cua Hoc vién
Cong Nghé Buu Chinh Vién thong co s¢ tai TP.HCM di truyén dat nhitng kién thuc
quy bao cho em trong subt thoi gian hoc tap vira qua. Pic biét, em xin giri 10i camon
sau sac dén Thay TS. Tan Hanh d3 tan tinh huéng dan, giang day em trong qua trinh

hoc tap ciing nhu hoan thanh luan van t6t nghiép.

Sau cung, em xin cdm on gia dinh, ban be va dong nghi¢p da dong vién, chia sé

va tao dieéu kién cho em hoan thanh luan van nay.

Tuy c6 nhiéu c¢b ging trong qua trinh hoc tap, ciing nhu qua trinh hoan thanh
luan vin t6t nghiép khong thé tranh khoi nhiing thiéu sot, em rat mong duogc su gop y
quy bau cta tit ca cua qui Thay C6 ciing nhu tat ca cc anh chi dé két qua caa em duoc

hoan thién hon.

Xin kinh chuc qui Thay C6 nhiéu sirc khoe, thanh cong va hanh phic phuc. Em

xin chan thanh cam on.

TP.HCM, ngay 15 thang 07 nam 2022

Hoc vién thuc hién luan van

Tran Thi Tuyét Hoa
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LOI CAM DOAN

T6i xin cam doan ludn vin thac si chuyén nganh hé thong thong tin “X4y dwng
hé thong truy hdi hoc li¢u cho sinh vién nganh dién — dién tir” 12 do t6i nghién ciru,

tong hop va thuc hién duéi su hudéng dan caa Thay TS. Tan Hanh.

Toan bg luan van, nhiitng ndi dung trinh bay la cua chinh ca nhéan t61 hoac la
duoc tham khao, tong hop tir nhiéu ngudn tai liéu khac nhau. Tat ca cac tai liéu tham
khao, tong hop déu duogc trich xuat nguon gbc rd rang. Cac so liéu, két qua duoc néu
trong lun vin 1 trung thuc va chua ting duoc ai cong bd trong bat ky cong trinh nao

khac.

TP.HCM, ngay 15 thang 07 nam 2022

Hoc vién thuc hién luan van

Tran Thi Tuyét Hoa
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MO DAU

1. Ly do chon dé tai

Hién nay, vi su phat trién khong ngimg cta nganh cong nghé théng tin nén nhu
cau tim kiém dir liéu, tai liéu mén hoc cua sinh vién cling duogc phat trién theo. Mot sinh
vién khong can phai mét nhiéu thoi gian va cong strc di dén thu vién cua truong hoc dé
tim kiém tai liéu cac moén hoc nhu trude day nira, ma cach tim kiém da duoc thay doi
hoan toan nhanh chong hon chi trong vai céi click chudt trén ban phim may vi tinh thong
qua Google hay cac dia chi Web thong dung.

Bén canh d6 trong bbi canh Thé gidi hién tai, thi tinh hinh dich Covid dang 1a van
dé dang quan tAm va lo ngai nén mai truong hoc tip cua sinh vién — hoc sinh dan chuyén
sang hinh thirc hoc truc tuyén da dugc pho bién rong khap cac truong hoc ¢ Viét Nam.
V6i hinh thte hoc truc tuyén — online thi nhu cau tim kiém théng tin, tai liéu chinh xéc
vé mén hoc cling dugc nang cao theo. Khi mdt hoc sinh tim lai li¢u trén Web mang thi
s& ¢6 hang loat cac ndi dung lién quan c6 khi dung, gan ding, khi khéng chinh xac hoic
c6 nhiéu dia chi truy cdp x4u hién ra. Ly do 1a vi phai d6i mat v&i nhidu ngudn tai liéu,
hé thong truy hodi thong tin dua vao tir khoa s& khong mang dén két qua chinh xac chuan
nhu mong muén.

Trudc van dé d6, ban than 13 mot gido vién trong nganh dién — dién tr tai truong
Trung cip Kinh té - k¥ thuat Tdy Ninh mong mudn xay dung mot hé thong truy hdi cho
sinh vién trong nganh truy nhap tim kiém hoc liéu mot cach hiéu qua chinh xac nhét
thong qua nguén thu vién tai li€u tin cdy tai truong.

Tir mong mudn va y tudng trén toi ciing su ung hd va dong y huéng din cua TS.
Tan Hanh t6i chon dé tai luan van: “X4y dung hé thong truy hdi hoc liéu cho sinh
vién nganh dién — dién ti&”, luan van hoan thanh s& gop phan vao viéc giai quyét cac

véan dé can thiét cap bach trong thuc té.



2.Tong quan vé van dé nghién ciru

Pé tai huong dén xay dung va ap dung c6 hiéu qua hé thong tim kiém
hoc li€ucho sinh vién nganh dién — dién tir nham hd trg kip thoi cho sinh vién lam
tai liéu tham khao hoc truc tuyén trong tinh hinh chung can cu theo chi dao cua
tht twéng chinh phil vé viéc gidn cach xa hoi va ké hoach dao tao can phai hoan
thanh cua truong.

Pé thuc hién duoc muc tidu ¥ tuong dé ra, dé tai can phai nghién ctru va
tién hanhcac noi dung sau:

o Tim hiéu va phan tich nhu ciu cac ndi dung mén hoc lién quan dén
nganh di¢én — dién tur.

o Nghién ctru tir co s& 1y thuyét vé hé théng tim kiém, truy hoi thong
tin, phan loai thé loai vin ban tim kiém. T d6 4p dung lam nén ting dé xay
dung va trién khai tng dung hé thdng tim kiém thong tin.

3. Muc tiéu nghién ciru
- Muc tiéu chinh: xay dung hé théng truy hoi hoc liéu cho sinh vién nganh
dién — di¢n tur.
- Muc tiéu cu thé ctia hé thong gdbm c6 cac chiic nang:

o Truy hdi thong tin theo tir khoa

o Truy hoi thong tin theo tir khoa va loai van ban

o Churc nang hoc va phan loai van ban theo thé loai hoc liéu

o Churc nang hoc va phan loai theo chu dé thudc linh vuc dién - dién tir.
4.Poi twong va pham vi nghién ciru
4.1. Poi twong:

o Céc ly thuyét vé truy hdi thong tin (Information Retrieval - IR)

o Heé théng tim kiém thong tin (Information Retrieval Systems- IRS)

o Nghién clru vé cac qua trinh truy hdi thong tin, cic hudng tiép can

giai quyét bai toan vé truy hdi thong tin.



o Nghién ciru vé phan loai ngit nghia van ban tu dong dua trén k¥ thuat may hoc
(machine learning techniques)
o Phan tich, khao sat va xay dung h¢ théng truy hoi hoc liéu cho sinh vién
nganh dién — dién tir tai trudng trung cap kinh té k¥ thuat Tay Ninh.
4.2 Pham vi:
- Hoc li¢u thudc nganh dién — di¢n tu
- Ngbn ngit tiéng Anh, Viét
- Thé loai hoc liéu: gido trinh, sach tham khao
5. Phwong phap nghién ciru
- Phuong phép phan tich va tong hop 1y thuyét vé truy hoi thong tin, phan loai vin
ban dya trén hoc may.
- Phuong phép thuc nghiém khoa hoc: X4y dung mé hinh ing dung nham danh gia

hiéu qua cta giai phap va danh gia két qua thuc nghiém.



Chwong 1: TONG QUAN VE TRUY HOI THONG TIN

Hién nay, truy hoi thong tin 12 van dé kha pho bién trén toan Thé gidi. N6
da, dang va s& duoc tng dung rong rii trong tat ca cac linh vyc khi ¢6 nhu ciu tim
kiém va truy hoi thong tin. Qua qua trinh tim hiéu tir nhiing co so 1y thuyét dén
thuc tién vé truy hoi thong tin, t6i da xdy dung mot giai phap co ban nham giai

quyét yéu cau bai toan dit ra véi trinh ty cac phuong phap sau.

Téng quan vé qua trinh truy hoi thong tin, chia 1am 2 giai doan:

1. Giai doan tién xt Iy.
+ XU Iy ngdn ngilr tu nhién.
+ Chi muc va danh trong s thuat ngir lién quan.

2. Giai doan thu thap.
+ Xir 1y truy van ing dung mé hinh Boolean
+ Tim kiém thong qua thuét ngt lién quan c6 trong chi muc.
+ Xép hang thir tir lién quan cua tai liéu tra vé.

+ Phan héi d6 lién quan: dung cong thic tinh do6 chinh xéc

(Precision) va do bao phu (Recall) danh gia mirc d6 lién quan cua tai liéu tra vé.

Bén canh cac giai phap trén, t61 da 4p dung phan mém ma nguén mo

Lucene dé thyc hién giai quyét bai toan dua ra mot cach hiéu qua nhat.



Noi dung chuong 1 13 gidi thiéu so luoc vé truy hoi thong tin. Cac nodi dung

dugc dé cap dén nhu sau:

Khai niém vé truy hdi thong tin
Céc giai doan trong qua trinh truy hoi thong tin
Gi6i thiéu phan mém ma nguén mé Lucene

Céc phuong phap giai quyét truy hoi thong tin.

YV V V VYV V

Pénh gia hiéu qua cta viéc truy hoi thong tin

1.1. Cac khai niém truy hoi thong tin

Thuat ngit truy hoi thong tin (Information Retrieval - IR), 1a viéc tim kiém tai
lidu & trang thai phi cdu tric (thudng 1a van ban) dap tng nhu cu thong tin nhit dinh

tur cac tap tin 16n trén may tinh, may chu cuc bd hoac trén Internet [1].

IR 12 linh vuc khoa hoc may tinh chuyén vé 1y thuyét va thuc hanh tim kiém
thong tin. Vi vin ban 1a phuong tién pho bién nhat dugc sir dung dé bién dién va
phan phdi thong tin mot cach hidu qua, nén hau hét cac nghién ciru vé IR déu tap

trung vao viéc tim kiém thong qua cic bo suu tap van ban cua tai lidu [25].

Viéc truy hoi thong tin c6 thé c6 nhiéu hinh thirc khac nhau. Ngudi ding c6
thé bay t6 nhu cau thong tin cta ho dudi dang mét truy van vin ban — bang cach gd
trén ban phim, bang cach chon dé xuat truy van hodc bang giong noi nhan dang —
hoac truy van co thé & dang hinh anh, hodc mot s6 cac truong hop nhu cAu ¢
thé duwoc ngam hiéu. Viéc truy hoi c6 thé lién quan dén viéc xép hang hién co cac
phan noi dung, chang han nhu tai liéu hoic ciu tra 15i ngdn, hodc sang tac phan hodi
m&i két hop thong tin da truy hoi. Ca hai thong tin nhu cau va cac két qua dugc truy
hdi c6 thé sir dung cting mot phwong thirc (vi du: truy hoi tai liéu vin ban dé dap tmg
Vol truy van tir khoa), hodc 1a khac nhau (vi du, tim kiém hinh anh bé“mg cach su dung

truy van van ban).
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Néu truy van khong 16 rang, hé thong truy hoi c6 thé xem xét lich st ngudi dung,
vi tri thuc té, cac thay d6i theo thoi gian trong thong tin, hodc ngit canh khac khi xép
hang két qua. Hé thong IR co thé ciing gitp nguoi dung hinh thanh ¥ dinh cia ho (vi
dy: thong qua tu dong hoan thanh truy van hodc goi ¥ truy van) va c6 thé trich xuét tom

tat ngan gon cac két qua xem xét truy van cia nguoi dung.

Mot truy van tim kiém thuong co thé chira mot vai thuat ngfr, trong khi tai li¢u -
dé cap dén do dai, tuy thudc vao tinh huéng, c6 thé dao dong tor mot vai thuat ngr dén
hang tram cau hodc hon. M6 hinh Neural dai dién cho véc-to st dung IR guri lai van ban

va thuong chira mot s6 luong 16n cac tham s6 can dugce diéu chinh.

Trong cac linh vuc khéc, viéc thiét ké cac mo hinh mang no-ron da dugc hinh
thanh bdi cac dic diém cia Gng dung va dit liéu. Vi du, cac bo dir lidu va céac kién trac
thanh cong kha khac nhau vé hinh 4nh nhén dang doi tuong, nhan dang giong noi va tac
nhan chinh. Trong khi IR chia sé mdt sé thudc tinh chung vé&i linh vuc ngdn ngir tu
nhién trong qua trinh x{r 1y, n6 ciing di kém véi nhitng thach thirc riéng. Hé thong IR-
tems phai xir Iy cc truy van ngin c6 thé chira tir vung, dé so khép véi cac tai liéu co do
dai khac nhau, dé tim cac tai liéu lién quan ciing c6 thé chira cac phan 16n khong lién
quan chit. Hé thdng IR nén hoc cic miu trong vin ban truy van va tai liéu cho biét
mirc do lién quan, ngay ca khi truy van va tai liéu st dung cac tir vung khac nhau, va

ngay ca khi cac mau l1a nhi€ém vu cu thé hodc ngir canh cu thé.

Trong luan vin ndy chung ta s& tap trung vao viéc truy hdi vin ban trong IR, noi
ngudi ding nhap mot truy van vian ban va hé thong tra vé danh sach két qua tim kiém
duoc xép hang. Két qua tim kiém c6 thé 1a cac doan vin ban hodc tai liéu toan van. Muc
tiéu cta hé thong 1a xép hang két qua tim kiém ua thich ciia ngudi ding & trén cung.
Van dé nay 1a mot van dé trong tAm trong cac tai liéu vé IR, véi nhimg thach thic va

giai phap dugc hiéu r5.



1.2. Qua trinh truy hdi thong tin

Truy hoi thong tin 1 hoat dong thu thap, hién thi thong tin lién quan dua

trén cacdit liéu co san hodc tir thao tac cap nhat dir liéu trén may chu [2].

Qua trinh truy hoi thong tin 1a qua trinh truy van dit lidu tr nhu cau cia

nguoidung dén sy phan hoi ciia ngudn dit licu c6 san dugce tao ra tir trude.

7 ol Bt « IJ
= 5\ I
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: [ Collection
1o
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| | )
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Hinh 1.1: So @b hién thi qua trinh truy hoi thong tin co bin [2]

Qua trinh truy hdi & so dd trén chia lam 2 pha.

Pha 1 (Chi muc indexing): Tt bd suu tap tai li¢u tao ra cac chi muc cua
tai liéu: La qua trinh thu thap tit ca cac tai liéu lién quan “Document
Collection” dén giaidoan lap chi muc “Indexer” két thic pha 1 Ia tao

danh muc cac van ban“Document Index”.

T e o o o o e o o o o o o o o e e



Pha 2 (Truy hoi): TU truy vin cua ngudi st dung dén xur 1y truy van va
tim tailiéu phu hop véi truy van: Két qua duoc xép theo thr ty mirc do lién
quan.

Hé truy hdi thong tin hoat dong theo phwong thirc sau

Giai doan dau tién 1a giai doan tién xu 1y, trong d6 tai liéu tho cua dir
liéu dugcexur 1y thanh cac tai liéu dugc tach tir, phan doan (tokenized documents)

va sau d6 1ap chi muc thanh danh sach céc vi tri cua dir li¢u tir (postings per term).

O giai doan tht hai, nguoi dung thuc hién mét truy van (khoéng cé cau tric
bang ngdn ngit t nhién) dé moé ta nhu cau tim kiém thong tin ctia minh. Hé thong
truy hoi bat dau truy van va so sanh dé tim céc tai liéu va thong tin c6 lién quan
dén truy van. Cacthu tuc dugc str dung dé quyét dinh cac phan tir thong tin c6
lién dén truy van dua trén viéc biéu dién ciia truy van va cac phan tir thong tin co

chtra phan tir ngon ngir chi muc [25].

Trong giai doan cudi cung, cac tai liéu va thong tin tim thay dugc hién thi
trong mot danh sach cac tai lidu va duoc sap xép theo thir tu phu hop (ranked
documents). Thong thudng cac tai liéu va yéu t6 thong tin lién quan nhat duoc
xép trén cac yéu t6 it lién quan hon. Tuy thudc vao hé thong truy hoi thong
tin khac nhau, chung hién thithong tin theo nhiing cach khac nhau. Vi du: co
nhiig hé thong chi hién thi tén tiéu déva duong dan dén tai lidu do, hodc c6
nhimg hé thong hién thi ca tén va dudng din cing mot chit ndi dung lién quan
dén truy van, hodc c6 nhirng hé théng dung dé 1ay thong tin trén mang lién két

dén cac trang web khac nhau [2].

Nhiéu hé thong thong tin ciling bao gom cac co ché cho phép nguoi dung
cung cip phan hoi vé chét luong cua két qua tra vé. Bang cach str dung phan héi,
hé thong s& cb gang thich tng va cb ging tim ra nhiing két qua tot nhat cho truy

van.



1.2.1. Giai doan tién xir ly
- Tién xur 1y tai liéu 1a quy trinh chuyén ddi van ban. Quy trinh nay 1a mot
trong nhitng budc quan trong anh huéng dén hiéu qua cia hé thong IR,
néu tién xtr 1y khong phu hop c6 thé anh huong dén do chinh xéc cia
phan loai van ban. Ta tién hanh cac budc sau:

O Phan tich tir vung 13 qua trinh thay d6i cac ky tu trong tai liéu
thanh tdp mot tap cac tr dugce chon lam tir chi muyc béng cach loai
b6 cac chir s6, ddu gach ndi, ky hiéu dic biét, ddu cau va chir viét
in hoa viét thuong, chuan hoa céc tir viét tat [26].

O Loai bo tir dimg (stopword) 1am giam kich ¢& cdu tric chi muc.
Tién hanh loai bo cac tir khong ¥ nghia ma thuong xuyén xuét
hién trong tai li¢u.

O LAy gbc tir 1a thu gon mot tir vé dang ngit phap gdc cta nd. Vi du
c6 nhiéu tir s& mang ¥ nghia twong dong ta chi can xac dinh
chon mot tur lam trong tam thé hién noi dung chinh.

- Béanh chi muc: cho phép tich hop nglr nghia thu dugc tir kho dir liéu riéng.

CAu trac chi muc gém tap hop cac thuat ngir di xu 1y, cing voi danh sach
tai lituchtra chung va trong s cua chiing. Trong s cta cac thuat ngit ¢ thé 1a sb
lan xuét hién cua ching trong mdt tai ligu. Tan suét xuét hién cang 16n thi tam

quan trong cua chiing cang 16n.
1.2.2. Giai doan thu thap

- X Iy truy vdn: Trong IR, mot “yéu cau” co6 thé dugc viét bang
ngdn nglr ty nhién, dudi dang tir khoa hodc dudi dang toan tir Boolean. Budc dau
tién trong giai doan truy hoi 1a xur 1y truy van cta ngudi ding ciing nhu xir 1y
trudc cac tai liéu van ban gbe. Xir Iy vin ban 1a thao tac chinh dé thé hién nhu cau

cua nguoi dung. Két qua s€ 1a mot danh sach cac tur.
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- Tim kiém: Trong giai doan tim kiém, thuat ngit thu duoc tir qua
trinh xtly van ban s& duoc str dung dé xac dinh, thong qua chi muc va danh sach
tai li¢u thuat ngtr do xuét hién. Tuy thudc vao tung loai truy vAn va tan sut xuit
hién cua cac tir do trong tim kiém, mot tap tai liéu s€ duogc thu thap gém tat ca cac
tr hodc mét sb tr. Vi vay, tim kiém 1a qua trinh so khop cac thuat ngir trong
truy van. Két qua so khop phu hop sé& xép hang tai liéu theo thir ty giam dan vé
murc do phu hop dé truyén tai nodi dung dén nguoi dung.

- Xép hang: Cac tai lidu thu thap dugc s& duoc xép hang tuy theo
murc d6 phu hop véi ndi dung truy van. Viéc danh gia phu thudc chinh xac vao
thuat toan xép hang, thuat toan s€ tinh toan két qua thuc té cho tung tai liéu lién
quan. Tai liéu co trong s xuat hién cang 16n thi dugc xem 14 lién quan nhiéu hon.
Va thir tr két qua tra vé s& dugc sap xép theo trinh tu giam dan cua giai thuat. Tur
d6, ngudi dung co thé Iya chon dé xem xét tai lidu ¢6 ndi dung lién quan nhat tir
trén xudng. Vi vay, giai thuat xép hang dugc xem 1a phan quan trong trong IR.

- Phadn hoi vé dp lién quan: Qua trinh truy hoi c6 thé lap di lap lai,
khi hé théng nhan duoc phan hoi tir ngudi dung chang han nhu danh gid mirc
do phu hop cuatai li¢u duoc xép hang cao. Tur d6, n6 s€ cai thién tinh dai dién

ctia nhu cau thong tin va dua ra két qua tot hon cho viéc xép hang tai lidu.
1.3. Gi6i thiéu phan mém Lucene

Hién nay trén thé gidi c6 mot so thu vién ma nguén md chuyén hd tro xay
dung h¢ thong tim kiém thong tin nhu: Lucene, Egothor, Xapian, MG4]J,... va
Lucene chinh lathu vién ma nguon mé duoc nhi€u cé nhan, té chirc lya chon va

st dung nhiéu nhat [24].

Vi du: CNET dung Lucene dé tim kiém danh sach nhiéu thé loai san pham,

Wikipedia thi ding Lucene dé tim kiém noi dung toan vin ban.

Bén canh d6, Elasticsearch va Solr 1a hai cong cy tim kiém khéa phd bién
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da dugc xay dyung va phat trién dya trén nén tang cua Lucene. Do d6, toi ciing d
sit dung Lucenetrong dé tai xay dyng hé thong truy hoi thong tin thir nghiém dé
tim kiém thong tin truy hoi dir liéu. Luan vin nay ké thira thu vién ma ngudn mo
Lucene dé xdy dung truy hdi véi hai thanh phan chinh 14 13p chi muc va tim kiém
van ban. Tim hiéu tinh ning, hoat dong ciia mi ngudn mé Lucene va st dung

Lucene.Net dé xay dung thir nghiém hé thong tim kiém truy hoi thong tin.

1.3.1 Tong quidt

Lucene 1a thu vién hoat dong kha hiéu qua trong hé thdng truy hoi thong
tin. Lucene 12 mot du 4n ma ngudén mé hoan chinh, ¢ thé tai xuéng mién phi
duoc cai dat béng Java; Lucene la thanh vién thudc cac du an ctia Apache Jakata,

duoc ding ky ban quyén tir Apache Software License [25].

Lucene cho phép xtr 1y dit liéu ddu vao duéi dang van ban nhim tao ra
tap chi muyc va cung cip phuong thirc tim kiém trén tap chi muc d6. Pong thoi,

n6 ciing cho phép nguoi dung ké thira, phat trién va thao tac voi nhiéu ngdén ngi

'.nd{‘“\; dntunlent “

khac nhau.

Analyze document
Search Ul
Build document Index /\
Buld Render
Acquire content query results
Raw content \/
Run query

Hinh 1.2: So' @0 Lucene trong h¢ théng tim kiém truy hoi thong tin [25]
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1.3.2 Quy trinh lap chi muc

Pau tién, chiing ta chuyén doi tat ca ndi dung trong cac file dir liéu nhu:
PDF, MSWord, HTML, ... sang ndi dung chtra dir li¢u dang van ban (text). Sau
d6 Lucene tién hanh phan tich va xtr 1y dir li€u, loai bd tir vo nghia, tach cac tu,
cum tu,... sau khi ditr liéu dugc phan tich xong s¢€ chuyén sang danh chi muyc

(Index) [19].

PDF MS Word HTML

A 4 Y

‘ Plain-text ‘ Plain-text | Plain-text ]

Hinh 1.3: Quy trinh danh chi muc [18]
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1.3.3 Cac toan tir danh chi muc co ban
Lucene ho trg cac toan tir danh chi muc co ban nhu sau:

o Thém tai liéu méi: moé1 Document chira nhiéu Fields cung ton tai

va moi Fields c6 nhiéu gié tri khac nhau.

o Xoa tai lieu (Remove Document): st dung IndexReader vd&i
phuong thirc delete () s& dé dang xo6a bd tai liéu duge chon ra khoi

chi muc.

o Cap nhat tai li€u: duoc thuc hién bang vi¢c xo6a bo tai li€u sau do

la thém méi tai liéu.

1.3.4 Téi wu héa dinh chi muc

Ti wu hoa 1a quy trinh trén nhiéu file chi myc v6i nhau nham giam thiéu
thoi gian doc chi muc trong sudt qua trinh tim kiém. Str dung API ciia Lucene cu
thé 1a Optimize cua ddi tugng st dung Index Writerbta c6 thé dé t6i wu no.
Tuy nhién, diéu nay chi co thé lam ting téc do tim kiém trén chi muc di c6 ma

khong tac dung téi tbc d6 danh chi muc.

1.3.5 Bo phén tich Analyzer

Analyzer phén tich vin ban thanh tokenizer, n6 1a qua trinh trich xuat cac
tir, loai bo cac diu cham cau, chuyén doi tat ca tir trong van ban thanh chir thuong,
chuan hoa chit viét hoa (lower casing or normalizing), loai bo cac tir dimg thong
thuong (stop wordor common word), giam sd lugng tir vin ban dua vao (root
form or stremming). Toan bd qua trinh nay dugc goi 1a tokenization, chuyén doi
van ban thanh cac doan van ban goi la cac token. Tokens dugc két hop véi cac tén

file goi la terms.
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Sau qua trinh tao ra terms, terms sé& 14 nhitng khéi dit liéu dugc dung dé
tim kiém tryc tiép. Chinh vi vay chon bo phan tich Analyzer dung 14 van dé quan
trong ctia qua trinh duy tri phdn mém tim kiém. Ngon ngit ciing 1a yéu té chinh
duoc dé cap dén dé chon bd phan tich vi chung déu co dic tinh riéng va duy nhét

trong tung ngon ngtr.

1.4. Cac phwong phap giai quyét vin dé truy hdi thong tin

- Céac phuong phép tiép can dya trén thong ké, cic tai liéu thu thap

duoc Xép hang cao vi nhiing tai li¢u dugc xac dinh la phu hop nhét cho truy van.

- Céc loai hudng tiép can 1a Mo hinh truy hdi Boolean (Boolean Retrieval

Model) va mo6 hinh khong gian Vec-to (Vector Space Model).
+ Truy hoi Boolean dua trén ménh dé logic.

+ Mo hinh Vec-to khong gian, 1a cac tai li€u cac truy van duoc biéu
dién dudi dang Vec-to. Céac tir khéa dugc 1ap chi muc va mdi twong quan gitra tai

lidu voi truy van duoc tinh bang khoang cach hinh hoc giita chiing.

1.5. Panh gia hiéu qua ciia viéc truy hoi thong tin

Viéc danh gia mic do chinh xac cua két quéa goi 1a danh gia truy hoi thong
tin. Cung véi thude do hi¢u suét phén mém, hiéu suét truy hoi 1a van dé then chdt

ctia hé thong IR.

Panh gia IR duoc thuc hién bang cach truy van tap tham chiéu chuin
hoa. Cactap tham chiéu nay bao gdm tap dir liéu, tdp yéu cau thong tin tham
chiéu va tap dir liéu lién quan tuong ung. Dir liéu lién quan dén yéu cau mau
s& duoc xac dinh bai cac chuyén gia. Su tuong dong giita tap dit liéu thu thap

dugc va tap dir liéu lién quan, dugc so sanh va dinh lugng theo céc tiéu chi danh
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gia cua tap kiém tra va do 1a chat lugng cta chién luge IR can duge xem xét.

Ther vién tai liéu

Hinh 1.4: Cac tai liéu thu nhin dwge so véi tai li€u lién quan

Nhan xét: Phan giao nhau giita hai hinh tron nho bén trong chinh 14 phan ma

dir li€u to1 wu hoa dugc chon.
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Chuong 2: CHI MUC VAN BAN TU PONG

Trong chuong nay nham muc dich phén loai tw ddng cc van ban thanh cac
danh muc xac dinh trudc va sip xép ching dé cho viéc truy hoi linh hoat va hiéu

qua hon.

2.1 Hoc may

Trong thoi dai phat trién k¥ thuét sd, dé xir 1y khéi lwong dit liéu 16n nham
dap tng nhu cau truy hoi thong tin, chiing ta can phai nho dén tmg dung cia may
hoc dung dé phan tich dir liéu dudi dang vin ban.

Hoc may 1a mot g dung cua Tri tu€ nhan tao, 12 mot linh vuc giap hé
théng tuy dong hiéu duoc dir liéu tir dir liéu duoc dao tao ma ching ta khong can
lap trinh cu thé. Hoc may chia 1am 3 phan: hoc ¢ giam sat, hoc ban giam sat va
hoc khong giam sat.

Hoc may c6 gidm sat 1a thuat toan dugc dung dé dy doan tap dur liéu dau ra
dwra vao tap dit liéu d3 dugc hudn luyén. Phuong phap phan loai va hoi quy 14 hai
loai cua may hoc c6 giam sat. Phan loai 1a chia dit liéu theo tirng nhom roi dua ra
két qua du doan, hoi quy thi cho ra két qua du doan 1a mot s6 thuc cu thé.

Hoc may khong giam sat 1a thuat toan du doan dir li¢u dau ra dua vao duy
nhat tap dit lidu dau vao, dit liéu dau vao s& khong dugc dan nhan hoic két qua
dau ra. May hoc khong giam sat bao gom phan nhom va tich hop. Thuat toan
phan nhom 1a phan tap dir liéu thanh cdc nhom nho dya vao cac lién quan cua dir
lidu trong nhom. Thudt toan tich hop s& tim ra mot s6 quy luat trén tap dir lidu dé
tién hanh khai phé dit liéu.

Hoc may ban giam sat 1a thuat toan két hop ciia ca hai thuat toan c6 giam
sat va khong giam sat. Dir liéu chia mot phan dugc gan nhan, phan con lai thi

khong dugc gan nhan.
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Trong nghién ctru nay, t6i chon phuong phap hoc may co giam sat dé ap
dung phén tich ndi dung vin ban va tra vé két qua c6 noi dung lién quan dén truy

van.
2.2 Phan loai van ban

Phéan loai van ban duoc ap dung trong mdt s6 mién nhu: 1ap chi muc tai
liéu dua trén von tir vung dugc kiém soat, loc tai liéu, phan loai cam giac tai ligu...
Cach tiép can chu dao dé phan loai van ban dua vao Ky thuat hoc may:
13 mot quy trinh quy nap chung tu tao b phan loai bang cach hoc tir mét tip hop

cac tai liéu da duoc phan loai trudc duya vao cac dac diém cua danh muc.

(a) Training
TAG — '
vachine
learning
slgorithm
= ciract — —>
xXLira £
features
(b) Prediction
reature lassiher
I I l T T I

4

0]

Hinh 2.1: M6 hinh phén loai tiéng Viét tw dong véi Machine learning [22]

o Giai doan (a): Huan luyén (training) 14 giai doan hoc tip ctia mé
hinh phéan loai vin ban. O budc nay, md hinh s& hoc tir dit liéu c6 nhéan (trong
hinh trén nhan la Positive, Negative, Neutral). D li¢u van ban sé& duoc s6 hoa
thong qua bo trich xuat dic trung (feature extractor) dé mdi mau dir liéu trong tap

huan luyén tro thanh 1 Vec-to nhiéu chiéu (dic trung). Thuat todn may hoc s& hoc
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va toi vu cac tham sb dé dat duoc két qua tdt trén tap dir liéu nay. Nhan cua dir
liéu dugc dung dé danh gid viéc mo6 hinh hoc tdt khong va dua vao dé dé tbi wu.

o Giai doan (b): Dy doan (prediction), 1a giai doan st dung md hinh
hoc may sau khi né da hoc xong. O giai doan nay, dir licu can dy doan cling van
thuc hién cac budc trich xuat dic trung. Mo hinh da hoc sau d6 nhan dau vao 1a
dic trung d6 va dua ra két qua du doan.

2.2.1 Xur Iy ngon ngit tw nhién — thudt todn tdach tur (tokenizer)

Xt Iy ngon ngir ty nhién (NLP) 12 mot phan cua Tri tué nhan tao (Al) cung
cap cho may tinh kha ning hiéu ngon ngit viét va néi cua con ngudi. Vi du nhu
cac Gmg dung ctia NLP trong kiém tra chinh ta, tw dong dién tir, phat hién thu
rac, ... Tuy nhién, d6 1a nhitng hoat dong cia may vi tinh v&i cac con so chu
khong phai cac chit cai cac tir hay cac cau. Vi vay, dé 1am viéc véi mot luong
16n dir liéu van ban c6 sin, tién xu 1y van ban (text pre-processing) 1a qua trinh
can thiét gitip 1am sach vin ban. Ban than tién xtr 1y vin ban bao gom nhiéu giai

doan, va mot trong s6 d6 1a tach tir (hay con goi 1a Tokenization).

Tokenization (tach tir) 1a mot budc quan trong trong qué trinh tién xtr 1y
van ban. Cho du ban dang lam viéc v6i cac ky thuat NLP truyén thong hay sux
dung céac k¥ thuat hoc sdu nang cao thi van khong thé bé qua budc nay. Hiéu don
gian, tokenization la qué trinh tdch mot cum tur, cau, doan van, mot hodc nhiéu tai
liéu vin ban thanh cac don vi nhé hon. Mdi don vi nhé hon ndy duoc goi 1a

Tokens.

C6 thé xem tokens 1a cac khoi xdy dung ctia NLP va tat ca cac mo hinh
NLP déu xu 1y van ban tho & cép do cac Tokens. Chung dugc st dung dé tao tir
vung trong mot kho ngtr liéu (mot tap dir liéu trong NLP). Tt vung nay sau do
dugc chuyén thanh s6 (ID) va gitp ching ta lap mo hinh. Tokens cé thé 1a bat

ct thtr gi la mot tor (word), mdt tir phu (sub-word) hoac tham chi 1a moét ky tu
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(character). Cac thuat todan khéac nhau tuin theo céc quy trinh khac nhau trong
viéc thyc hién ma hoa va sy khac biét gitra ba loai tokens nay s€ dugc chi ra dudi
day.

Vi du: Cau gdc 1a “Téi 1a nguoi Viét Nam.”

Phan loai cac k¥ thuat tach tir dua trén vi du cu thé

Thuat toan ma hoéa dwa trén tir (word-based tokenization algorithm) chia
cau thanh céc tur: [“T61”, “1a”, “nguoi”, “Viét Nam.”]

Thuit toAn ma héa duwa trén tir phu (subword-based tokenization algorithm)
chia cau thanh céc tir khoa phu: [“T617, “1a”, “nguoi”, “Viét”, “ Nam.”]

Thuit toan ma héa dwa trén ky tw (character-based tokenization algorithm)
chia cau thanh cac ky tu, & day la tung chir cai mot.

CErTYY CCAIY €69 “17’ €690 €690 €6 090 €6 90 66 0% CeIdY CE\ 790 61 CERIY Cerdd ¢ 99 €¢ 9 ¢ 3’]
[ T b b b b b 9 b b t b N b 9 m.

n)g)u’o)l b

Ba ky thuit ma hoa nay hoat dong khac nhau va cé nhing uvu diém va nhuogc

diém riéng s& duoc phan tich cy thé nhu sau:
Word-based tokenization

La ki thuat tokenization duoc sitr dung phd bién trong phan tich vin ban.
N6 chia mot doan van ban thanh cac tir (vi du tiéng Anh) hodc 4m tiét (vi du tiéng
Viét) dua trén ddu phan cach. Dau phan cach hay duoc dung chinh 13 dau cach
trang. Tuy nhién, ciing c6 thé tach van ban khong theo dau phan cach. Gia sir tach
tur trong tiéng Viét vi mot tur trong tiéng Viét c6 thé chira hai hodc ba am tiét duoc
ghép nhau boi du cach.

Viéc tach tir c6 thé thuc hién d& dang bang cach str dung phuong thuc split
() cua RegEx hodc Python. Ngoai ra, c6 rat nhiéu thu vién Python — NLTK,

spaCy, Keras, Gensim, co thé giup ban thuc hién viéc ndy mdt cach thuan tién.
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Thuc té, cac mo6 hinh NLP sir dung cac phuong phap tach tir pht hop theo
ting ngon ngir. Tuy thudc vao timg bai toan, ma ciing mdt vin ban c6 thé dugc
xtr 1y dudi céc loai tokens khac nhau. Mdi token thuong cé tinh duy nhat va dugc
biéu dién bé“mg mot ID, cac ID nay 1a mot cach ma hoa hay cach dinh danh token

trén khong gian so.

Han ché cua k¥ thuét ndy 13 n6 dan dén mot kho ngit liéu khong 16 va mot
lugng tir vung 16n, khién mé hinh cong kénh hon va doi hoi nhiéu tai nguyén tinh
toan hon. Bén canh d6, mot han ché nita 1a lién quan dén céac tir sai chinh ta.
Néu kho ngit liéu c6 tir “knowledge” viét sai chinh ta thanh “knowldge”, mo
hinh s& gan token OOV cho tir sau d6. Do d6, dé giai quyét tat ca nhitng van dé

nay, cac nha nghién ctru da dua ra k¥ thuat ma hoa dya trén ky tu.
Character-based tokenization

Ma hoa dua trén ky tu chia van ban tho thanh cac ky tu riéng 1é. Logic
dang sau ma hoa nay 1a mot ngdn ngit c6 nhiéu tir khac nhau nhung c6 mot sb ky
tu ¢6 dinh. DPiéu nay dan dén mot luong tir vung rat nho. Vi du tiéng Anh c6 256
ky tu khac nhau (chit cai, sd, ky tu dic biét) trong khi chira gan 170.000 tir trong
von tir vung. Do d6, ma hda dua trén ky tu s€ sir dung it token hon so véi ma hoa

dua trén tu.

Mot trong nhitng loi thé chinh cia ma héa dya trén ky tu 1a s& khong co
hodc rat it tur khong xac dinh hoac OOV. Do do, n6 co thé biéu dién céac tir chua
biét (nhitng tir khong duoc nhin thay trong qua trinh huan luyén) bang cach biéu
dién cho mdi ky tu. Mot uu diém khac 1a cac tir sai chinh ta co thé duoc viét ding
chinh ta lai, thay vi c6 thé danh dau ching la mi thong bao OOV va lam mat

thong tin.

Loai ma hoa nay kha don gian va co thé lam giam do phurc tap cta bd nhd

va thoi gian. Vi vay, liéu nd c6 phai thuat toan t6t nhat hay hoan hao dé tach tir?
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Cau tra 10i 12 khong (it nhat 1a doi voi Ngon ngir tiéng Anh)! Mot ky tu thuong
khong mang bat ky y nghia hodc thong tin ndo nhu mot tir. Ngoai ra, tuy ky thuat
ndy gitup giam kich thuéc tr vung nhung lai 1am ting d6 dai chudi trong ma
hoéa dua trén ky tu. M&di tir duoc chia thanh tung ky tu va do do, chudi ma hoa
dai hon nhiéu so voi vin ban tho ban dau. Vi vdy, c6 thé thdy, du da giai quyét
duoc rat nhiéu thach thirc ma ma hoa dua trén tir gap phai, ma hoa dya trén ky tu

van c6 mot sé van dé nhat dinh.
Subword-based tokenization

M3 hoa dya trén tir khoa phy, 1a mot giai phap nam giita ma hoa dya trén
tir va kytu. Y tuong chinh 1a giai quyét dong thoi cac van dé cua ma hoa dya trén
tu (kich thudc tir vung rat 16n, ¢ nhiéu tokens OOV, su khac biét trong y nghia
clia cac tir rat gidng nhau) va ma héa dua trén ky tu (chudi rat dai va token riéng

1¢ it y nghia hon).

Céc thuat toan ma hoa dya trén tir khoa phu st dung cac nguyén tic sau:
o Khong chia céc tir thuong dung thanh céc tir phu nho hon.
« Chia céac tir hiém thanh cac tir phu c6 ¥ nghia.

Hau hét cac mo hinh tiéng Anh déu str dung cic dang thudt toan ciia ma
hoa tir phy, trong d6, phd bién 13 WordPeces duoc sit dung boi BERT va
DistilBERT, Unigramcua XLNet va ALBERT, va Bye-Pair Encoding cia GPT-2
va RoBERTa.

Ma hoa duya trén tir khéa phu cho phép md hinh c¢6 kich thude tir vung phu
hop vaciing c¢6 thé hoc cac biéu dién doc 1ap theo ngit canh c6 y nghia. Mo hinh
tham chi c6 thé xtr Iy mot tir ma nd chua ting thiy trude ddy vi sy phan tach co

thé dan dén cac tir phu da biét.

Nhu vy, trén day la cach cac phuong phap ma hoa phat trién theo thoi
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gian dé dap Ung nhu cau ngay cang ting ciia NLP va dua ra cac giai phap tot

hon cho cac van dé.

Trong luan vin nay, chung ta s& dé cap dén van dé tach tir bang ngdn ngir
tiéng Viét va tiéng Anh vi dir liéu chung ta tim kiém truy hoi sé& 1a tai liéu bang
ngodn ngir tiéng Viét va tiéng Anh.

Bai toan tach tir 1a mot trong cac bai toan co ban dau tién dung trong viéc
xur ly ngon ngir sau:

- Phan tich hinh thai hoc (morphological analysis)

o Phén tich cac dau

o Nhan dang tén

o Xac dinh ranh gidi ngdn ngir

- Phan tich ngit phap (PARSER)
o Gan nhan loai tur

0 Gén nhan ranh gidi ngdn nglr
o Gan nhan céac quan hé ct phap
- Xk Iy van ban

o Kiém tra chinh ta

o Kiém tra 156i ngit phap

o Phan loai van ban

o Tém tat vin ban

o Hiéu vin ban

o Khai thac van ban

- Nguén lyc ho tro:

- Ttr dién tiéng Viét, tiéng Anh
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- Kho ngit liéu tiéng Viét, tiéng Anh dugce tach tir ¢é hd tro qua trinh dao tao.
2.2.2 Loai bo tir durng

Tir ding 13 nhimg tir ¢6 tan suat rat cao dugc xem 1a khong hitu ich cho
viéc tim kiém. Chung c6 rat it trong s ngir nghia. Tat ca dugc lap trong mot danh
sach duoc goi la danh sach tir dung. Vi du céc tir dung nhu: 13, cua, trong, trén, tai,
0,... Theo dinh luat Zipf, mot danh sach c6 vai chuc tir dung s€ lam gidm kich
thudc cua chi muc ddo nguoc gén mot ntra. Tuy nhién, viéc loai bo tir dirng co thé
giy anh huong dén ¥ nghia cua viéc tim kiém cac cum tir. Vi du, néu ta loai bo

chit “B” khoi cum “Vitamin B” thi tir con lai khong con y nghia nira.
2.3 Chi muc van ban

2.3.1 Téng quan

Nham cai thién hiéu qua thoi gian truy hoi thong tin va giam khong gian luu
trit trong hé théng ta can phai lap chi muc cho thu vién tai liéu, hay noi cach khac 1a
rat trich van ban. Tuy nhién, khi ta thyc hién thay doi noi dung hodc thém tai li¢u
moi ta cling can cap nhat lai tai liéu chi muc. Dé thuc hién voi nguff)n dir liéu 16n
ching ta sé dung phuong phap 1ap chi muc van ban ty dong.

Nhu vay, 1ap chi muc 1a qua trinh phan tich, rat trich tir, cum tur va thuat ngtr
thich hop c6 kha ndng dai dién cho ndi dung cua tai liéu. Sau khi thyc hién rit trich
thi nd1 dung d6 dugc luu tritr vao danh sach chi muc, khi thyc hién tim kiém ta chi
can so khép ndi dung truy van voi danh sach chi myc s& cho ra két qua nhanh
chong va chinh xac hon viéc ta so sanh véi tat ca cac tir khong c6 nghia trong van
ban [3].

Cac budc co ban trong xay dung chi muc:
— Thu théap tai li¢u can chi muc

— Ma hoa van ban
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— Thuc hién tién xt Iy ngdn ngit ciia ma théng bao
— Lap chi muc cdc tai li¢u thuat ngir xuét hién.
Bén canh d6 ta can xéc dinh céc cong viéc cu thé khi thuc hién chi muc nhu sau:
+ Xac dinh tir, cum tur, thuat ngir ¢6 kha nang dai di€én cho ndi dung tai licu.
+ Panh trong s cho tir hodc cum tir ndy, trong s6 s& phan anh tim quan
trong cua tu trong mot tai licu.
Cic vi du vé loai chi muc vin bén
Vi du 1: Xay dung chi muc cho hai doan vin ban Docl va Doc2 bing cach
sap xép va nhom. Céc chudi tir, thuat ngit dugc sap xép theo thir ty chir cai (bén cot
trai) va gin thé ID cho ting tir. Cac trudng hop cia cing mot thuat ngir sau do
dugc nhom theo tr va ma ID. Cac thuat nglr va ma ID dugc tach ra (bén phai).
Danh sach tir dién cac thuét ngit va mii tén chi dén danh sach bai ding cho timg
thuat ngtr.
Docl Doc2

Information Retrieval system is an information  Search Engine is an Information Retrieval
system that store and organize information for  systemin practice.

users.
Term List doclD  Freguencies Term Document Term Frequenme? in .
inform 1,2 3,1 List Frequency Documents (Posting lists)
retrieve 1,2 1,1 inform |2 3 (1
system 12 2.4 i::\ retrieve | 2 11
store 1 ;i system | 2 2 |1
organize 1 1 store 1 —HE
users 4 7 :
search 2 1 organize | 1 __'E
engines 2 1 weera 1 ]
practice 2 1
search 1 _
engines | 1 N
practice | 1 i

Hinh 2.2: Xay dung chi muc bing cach sip xép va nhém [5]
Nhu vay, chi muc van ban 1a danh sach luu trit thong tin tom tat. Tai day sé

néu rd tang suat tai liéu xuat hién cia moi ky han. Luan van st dung chi muc van
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ban nham cai thién hiéu qua thoi gian truy van sau ndy, va dé trong s trong cac mo
hinh truy hoi dugc xép hang. Mdi danh sach ding tin luu trir danh sach cac tai lidu
trong d6 c6 mot thuat ngir xuat hién va co thé luu trir thong tin khac, chang han nhu
tang suat thut ngit (tAng sudt xuat hién coa mdi thuat ngir trong mdi tai liéu) hodc
vi tri ctia thuat ngir trong mdi tai lidu.

Vi du 2: Lap chi muc dua trén sép Xép bi chan. La viéc thuc hién chi muc
v61 hai luot tiép can, ta gop tu vung trong lugt dau tién va xay dung chi muc dao
nguoc trong lugt thr hai. Cac thuat toan chi muc thuc hién trong mat lan truyén dir
li¢u.

postings lists
to be merged

brutus d1,d3,d6,d7

brutus di1,d3 brutus d6,d7 caesar d1,d2,d4,d8,d9

caesar dl1,d2,d4 caesar d8,d9 Y julius  d10 merged
noble d5 julius  d10 killed d8 postings lists
with d1,d2,d3,d5 killed d8 noble d5

with d1,d2,d3,d5

/

disk

Hinh 2.3: M6 hinh hop nhit trong chi muc dwa trén sip xép va bi chin [3]
Hop nhat trong 1ap chi muc dya trén sip xép bi chin. Hai khéi danh sach bai
dang s€ duoc hop nhat” dugc tai tir dia vao bo nhd, duogc hop nhét trong bo nhd va
dugc ghi tré lai dia. Viéc su dung hién thi cac diéu khoan s& dé doc hon thay vi

dung ma ID nhu & chi myc theo cach sap xép va nhom trong vi dy 1.

2.3.2 Xdc dinh tiv, cum tir quan trong dé lap chi muc
Tur, cum tur quan trong la tir ¢6 kha nang dai dién cho ndi dung cua tai liéu

hay con goi muc tir. Muc tir 1a don vi co s& cho qua trinh 1ap chi muc.
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Viéc lap chi muc tu bat dau véi viéc khao sat tan sd suat hién cua tur trong
van ban. Néu tan s6 xuét hién cua tir déu bang nhau thi ta khong thé xac dinh céc
muc tir theo dinh luong. Tuy nhién trong vin ban cac thi cic muc tir thuong xuat
hién bat thuong nén ta dé dang xac dinh duogc tan s c6 mit cua ching trong tai li¢u.
Theo dinh luat Zipf:

Dinh luat Zipf 14 mé hinh thuong duogc sir dung dé phan phdi cac thuat ngi
trong mot tap hop. Khi hiéu cach cac tir duoc phan phdi trén cac tai lidu, giup
chung ta mo ta dic tinh cia cac thuat toan nén danh sach dang tin [3].

Ta c6: Néu t; 1a thuat ngit pho bién nhat trong tap hop thi t> 13 thuat ngir phd
bién tiép theo,... thi tan sb thu nhap cf ctia s6 hang pho bién thu i ty 18 voi 1/i:

ofi ol

Vi vy, néu s6 hang thuong xuyén nhat xuét hién cfl lan, thi s6 hang thudng
xuyén thir hai ¢6 s6 1an xuat hién bang mot nita, s hang thudng xuyén nhat thir ba
c6 sb 1an xuat hién nhiéu nhat,.. Truc giac 1a ting s6 giam rat nhanh theo cép béc.
Cong thirc 13 mot trong nhitg cach don gian nhat dé hinh thirc hoa sy giam nhanh
nhu vay va n6 1a mét mo hinh hop ly.

Tuong tu, ching ta c6 thé viét dinh luat Zipf nhu sau:
Sy xuat hién cua tir vung ¢ thé duoc dinh boi hiang sé “Thir hang_tan s§”
(Rank Frequency).
Tan s6 xuat hién * thir hang = Hang s
Biéu thuc dinh luat chi ra nhiing hé s6 ¢ y nghia cua tr dya vao dac trung cua tan
s6 xuAt hién ctia myc tir riéng ré trong van ban tai li¢u.
Mot s6 dé xuat dinh kém luit Zipf
1. Cho tap hop n tai liéu, trong mdi tai liéu tinh toan s6 1an xuit hién cac muc
tu trong tai licu do.

Ki hiéu Fix (Frequency): tan s6 xuat hién cia muc tir k trong tai liéu i.
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2. Xac dinh tong s6 tan s6 xuat hién TF« (Total Frequency) cho mdi tir bang

cach cong nhiing tan s6 cia moi muc tur duy nhat trén tat ca n tai licu.
n
TF, = ZEk
i

3. Sap xép thu tu giam dan theo tip tin s6 xuat hién. Quyét dinh gia tri
ngudng cao va loai bo tit ca nhitng tir c6 tap tan sd xut hién cao trén ngudng nay.
Nhiing tir bi loai bo 13 nhitng tir xuat hién pho bién ¢ hau hét cac tai liéu. Chinh 1a
cac tu dung (Stop-Word).

4. Tuong ty, loai trir nhitng tir dwoc xem 14 ¢o tan s xuét hién thap. Nghia 13,
xac dinh ngudng thip va loai bo tit ca cac tir ¢6 tan s6 nho hon gia tri ndy. Diéu
nay s€ loai bd céc tur it xuét hién trong tap tai liéu, nén sy c6 mat cia cac tr nay
cling khong anh hudng dén viéc thyuc hién truy van.

5. Nhitng tir xudt hién trung binh con lai dugc dung an dinh t&i nhiing tai li¢u

nhu nhitng muc ttr chi muc.

2.3.3 Ldp chi muc voi Lucene

Lucene s€& quan ly chi muyc trén thu vién tai liéu dong, n6d s€ cap nhéat rat
nhanh khi thém hodc x6a bo tai li€u ra khoi thu vién. Lucene 1ap chi muc theo tir
hodc cum tir, khi thuc hién tim kiém thi Lucene cling s€ tim kiém theo tir hodc theo
cum tir tiy vao ndi dung truy van.

Mot tir, cum tir hay con goi la thuat ngit s& két hop tén truong véi mot ma
thong bao. Cac thut ngit bao gdm tén trudng chtr khong 12 ndi dung van ban trong

thu vién tai liéu, n6 c6 ma thong bdo riéng.

Chi muyc Lucene cung cap anh xa tr di€u khoan dén thu vién tai liéu. Chi
muc ddo nguoc la né s€ ddo nguoc anh xa thong thudng cua tai li€u co6 chura thuat

nglr. Co ché chi muc ddo ngugc xac dinh diém két qua tim kiém, néu tat ca cac
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thuat nglr tim ki€ém déu anh xa dén cung mot tai li¢u thi tai liéu do c6 kha nang s¢€

lién quan.
Trwong chi muc

Vé 1y thuyét thi Lucene cung cép tinh ning tim kiém va 1ap chi muc noi
dung tai liéu nhung thyc té thi 1ap chi myc va tim kiém thyc hién thong qua cac
truong. Noi dung tai lidu 14 tp hop ciia cac truong. Mot truong s& co ba phan chinh

1a: tén truong, kiéu va gia tri.
Vi du: tai liéu vé Mach dién s& duoc thé hién dudi dang cac truong sau:
+ Mot truong 1a tén cuia tai liéu
+ MGt truong 1a van ban toém tai licu

+ Mot truong 1a danh sach céac tir khoa rut ra tr chuyén nganh dién -

dién tur.
Tai mot thoi diém tim kiém thi mdi trudng déu c6 tén goi khac nhau.
Lap chi muc

Budc dau tién 1a xay dung ndi dung cac truong da dugc 1ap chi muc, sau do
thém tai liéu vao danh sach chi muc. Cac 16p lién quan dén chi muc sé& chiju trach
nhiém thém tai liéu vao chi muc va luu trir chi muc d6. Thu muc cung cép co giao
dién giéng nhu mot hé théng tép trong hé didu hanh. Mot thu vién chi muc chira bat
ky chi muc con nao s€ duogc goi la phan doan. Va viéc duy tri chi muc dudi dang
mot tdp hop cac phan doan cho phép Lucene thuc hién cap nhat va xoa tai liéu mot

cach dé dang, nhanh chéng.
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2.4 Panh trong sb

Tiéu chi tAm quan trong cua thut ngit dugc sir dung dé xép hang mirc do
lién quan cua tai li¢u voi truy van c¢6 chira thuat nglr d6. Mot tai li¢u cé chua
nhiéu thuét ngir cia mot truy van co thé lién quan dén truy van do.

Truy van vin ban tu do (free text query) 14 truy vdn ma trong d6 céac thuat
nglt dugc nhap tu do vao giao dién tim kiém ma khong can bat ky toan tr tim
kiém nao. Loaitruy van nay don gian va pho bién trén web. Khi do, s& c6 co ché
tinh toan murc @6 phu hop tuong tu. Murc do tuong ty dugc tinh toan dua trén téng
tat ca cac thuat ngir cia truyvan va muc do lién quan cia ting thudt ngit véi tai

liéu. Sy phut hop d6 dugc thé hién thong qua trong s tf va idf.

TF-IDF: Term Frequency — Inverse Document Frequency (Tan suat xut
hién cuatu - Nghich dao tan suét cia van ban) 1a mot k¥ thuat dugc st dung trong
khai thac dir liéu van ban. Trong s6 nay sir dung dé danh gia mirc d6 quan trong
cua mot tur trong mgtvan ban. Gia tri cao thé hién muc do quan trong cao va no
phu thudc vao s6 lan tir xuét hién trong van ban nhung bu lai boi tan sudt xuat

hién cua tur o6 trong tap dit li¢u [2].

TF: Term Frequency (Tan suat xuat hién cua thuat ngit) 1a sd lan tir xuat
hién trong van ban. Vi cac van ban co thé co do dai khac nhau nén mot sb tir co
thé xuét hién nhiéu lan hon trong mot van ban dai hon la van ban ngén. Do 4o,
term frequency thuongdugc chia cho do dai van ban (tong sb tir trong mot vin

ban) [2].

f(t.d)

max{f(w,d):w € d}

tf(t,d) =

Trong do:

tf(t, d): tAn sudt xuat hién cta tir t trong van ban d
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f(t,d): s lan xuat hién cua tur t trong van ban d
max{f(w,d):w € d} : s0 1an xuat hién cta tr ¢6 nhi€u lan xuét hién nhat

trong van ban d

IDF: Inverse Document Frequency (Tan suit nghich ddo vin ban) giup
danh gia tam quan trong cua mot tur. Khi tinh toan TF, tat ca cac tir duge coi la co
tdim quan trong nhu nhau. Nhung c6 mét sé tir nhu “is”, “of” va “that” thudng
xuat hién nhiéu lan nhungmuc d6 quan trong khong cao. Vi vay ching ta can
giam bét tam quan trong cua nhing tir nay.

D]

idf (t,D) = log [{d € D:t € d}]

Trong do:
1df(t, D): gia tri idf cda tur t trong tdp van ban D
ID|: Tong s van ban trong tap hop D

|{d € D :t € d}|: thé hién s6 vin ban trong tdp D c6 chira tir t.

Cu thé, ta ¢6 cong thire tinh TE-IDF day dil nhu sau:

TF-IDE(t, d, D) = tfi(t, d) x idf(t, D)

Thi nhiing tir c6 gia tri TF- IDF cao 1a nhitng tr xuat hién nhiéu trong vin
ban va xuét hién it trong vin ban khac. Piéu ndy gitp loc ra cac tir pho bién va

gilr cac tr o gid tri cao (tir khoa cia van ban do).
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2.5 Cac md hinh xép hang truyén thong

Mo hinh xép hang 12 mot hé théng giai quyét hodc xay dung cic van dé IR

khac nhau.

F,

(@)

Thong thudng, mo hinh xép hang dugc viét van tit bang bon chir cai D, Q,
R. Trong d6 céac chir cai dugc dinh nghia nhu sau:

D (Document collection) 1a mdt tp hop cac tai liéu. Mdi tai liéu dugec mo hinh
héa nhu mot nhém cac didu khoan chi muc trong do cac diéu khoan chi muc
duoc dinh 1a doc 1ap voi nhau.
Q (Query collection) 1a mét tap hop cac truy van. Cac truy van do ngudi sir
dung kich hoat thudc vé tap hop nay. N6 ciing dugc mo hinh héa nhu mot tp
cac thuat ngtr chi myc trong cac trudong hop.
F (Framework) trong mo hinh moé ta tai liéu, giita cac cdu truy van va moi
quan hé cua ching.
R (Ranking function) 12 mét ham xép hang lién két diém (s6 thuc) v6i mét cip
(qi, d;) trong d6 qi € Q va d; € D. Cho truy véan (q;) cac tai liéu s& dugc xép

hang theo diém.

2.5.1. M6 hinh Boolean

La mé hinh truy hoi théng tin don gian. M6 hinh dung 1y thuyét tap hop va
cac toan tir Boolean nhu NOT, OR va AND. Cic tai li¢u dugc truy hoi 1a cac tai
liéu hoan toan phu hop véi truy van di cho, tuy nhién cac tai liéu lién quan s&

khong duoc dé cap dén [3].

Hé théng c6 4 ban ghi nhu sau:

Vi du v& Mb hinh Boolean. Ta c6 4 doc sau:

o Docl : Nha ¢ Tay Ninh
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o Doc2 : 40m?
o Doc3 : 4 phong ngu

o Doc4 : Nha ¢ Tay Ninh, 70m? Dé tra 10i cho cau query Nha ¢ Tay Ninh,
khong phai 40m?. Hé thong sé& phan tich thanh Nha AND Tay Ninh AND
NOT 40m?,

Dudi ddy 1a phan trinh bay co6 thé xuét hién hodc khong xuat hién trong cac

tai liéu doc cua cac index.

Docl | Doc2 |Doc3 |Docd
Nha 1 0 0 1
Tay Ninh 1 0 0 )
40m? 0 1 0 0
Phong ngui 0 0 1 0
70m? 0 0 0 1

Hinh 2.4: Biéu dién vi du trong Mé hinh Boolean
Str dung phép toan AND ta c6:
1001(Nha)AND1001(Tay Ninh)AND1011(khéng 40m?) = 1001
Két qua hé thong sé dwa ra cho ban Doc4, Docl.

Uu diém cua Boolean:

e Don gian, dé thao tac, dé lam.

e Két qua tim kiém nhanh, chinh x4c theo yéu cau. Khdi luong dir liéu twong
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d6i khong qua 16n.
Nhwoe diém:

e Khong thao tac dugc nhiing cdu truy van phtc tap.

o Téc d6 tim kiém cham véi khéi dit liéu 16n.

e Tai liéu lién quan, tir d6ng nghia khong duoc hién thi.

e Gip kho khan trong xép hang cac ban ghi dugc truy vén.

= Nhu vay Thuat toan Boolean duoc sir dung ph bién trong cic quy mo

tim kiém nho nhu 6 cing hay mail.

2.5.2 M6 hinh khong gian Vec-to
Pé khic phuc nhuge diém mo hinh Boolean gip khé khin trong viéc
xép hang cac ban ghi duoc truy van. M6 hinh khong gian Vec-to duoc 1ap ra dé

giai quyét van dé kho khan nay [1].

Mo hinh khéng gian Vec-to 1a mot mo hinh hién thi thong tin dang van ban
dudi dang Vec-to. Cac phﬁn tr Vec-to thé hién tam quan trong cua mot tu va su

xudt hién cta né trong tai lidu do [1].

Mo hinh khong gian Vec-to hay con goi 12 mo hinh thuat ngir Vec-to
(Vec-to space model) 1a mot mo hinh dai s6 duoc sir dung dé biéu dién cac tai
liéu van ban dudi dang khong gian Vec-to (dinh danh), chang han nhu cac thuat
ngit chi myc. M6 hinh niay dung trong hé thdng loc thong tin (information
filtering system), truy hoi thong tin, 14p chi muc va xép hang mirc d6 phu hop.
Mo hinh khong gian Vec-to lan dau tién dugc sir dung trong hé thong truy hoi
thong tin SMART.

Van d¢ v6i mo hinh Boolean 1a khong c6 thé tim nap cic thanh phan

bi thiéu trong qué trinh tinh diém véi cac ban ghi duoc truy van. Piéu nay lam


https://vi.wikipedia.org/w/index.php?title=H%E1%BB%87_th%E1%BB%91ng_l%E1%BB%8Dc_th%C3%B4ng_tin&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Truy_h%E1%BB%93i_th%C3%B4ng_tin
https://vi.wikipedia.org/w/index.php?title=L%E1%BA%ADp_ch%E1%BB%89_m%E1%BB%A5c_c%C6%A1_ch%E1%BA%BF_t%C3%ACm_ki%E1%BA%BFm&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=L%E1%BA%ADp_ch%E1%BB%89_m%E1%BB%A5c_c%C6%A1_ch%E1%BA%BF_t%C3%ACm_ki%E1%BA%BFm&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=H%E1%BB%87_th%E1%BB%91ng_truy_h%E1%BB%93i_th%C3%B4ng_tin_SMART&action=edit&redlink=1
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cho viéc xép hang(ranking) tré' nén kho khin hon, van dé nay s& duoc giai quyét
trong mo hinh khong gian Vec-to. Mo hinh khong gian Vec-to 1a mé hinh biéu
dién thong tin vin ban dudi dang Vec-to, cac phan tir cia Vec-to nay thé hién
tim quan trong ctia mot tir va sy xudt hién hay khong xuat hién cta nd trong
mot van ban.

Vi du, cach biéu dién khong gian Vec-to véi truy van va tai liu

Truy van va tai liéu duoc biéu dién bang khéng gian Vec-to 2 chiéu. Cac
diéu khoan 13 dién - dién tir va diode. C6 mot truy van va ba tai liéu trong
khong gian Vec-to.

Dién - dién tr

\

=  Diode
0 1

Hinh 2.5: So' @6 vi du mé phéng mé hinh khéng gian Vec-to
o Tai liéu dugc xép hang cao nhat d6i v6i cac diéu khoan dién -
dién tir va diode s& 1 tai lidu d> vi goc gilta ¢ va d> 12 nho nhét.
Ly do con lai 1a cd dién - dién tir va diode déu ndi bat & d- vi vy

no co trong so cao.
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o Mit khéc, d; va d; cling nhic dén thut ngir nhung trong s6 khong

cao nén no khong la thuat nglr quan trong trong tai ligu.

Mo hinh khéng gian Vec-to ciing biéu dién van ban dudi dang cac diém
trong khong gian Euclide n-chiéu, mdi chiéu s& twong tmg voi mot tir trong tap
hop cac tir. Phan tir tht 7, 13 d; cia Vec-to van ban cho biét sb 1an ma tir thi i s&
xuat hién trong van ban. Su gidng nhau cia hai van ban dwoc dinh nghia la
khoang cach giita cac diém, hodcla goc giita nhitng Vec-to trong khong gian véi

nhau [26].
Cac dai lwgng c6 trong mo hinh Vec-to

Tan so f: 1a tan so xuat hién cua tir hoac cum tur i trong tai liéu dj duoc thé hién &

cong thirc sau:

freqi,j
max(freqi,j)

b=

trong d6: firegi,j 1a s 1an thuat ngir i xuat hién trong tai lidu dj.

Tan suit nghich dio tai liéu: Néu tan sd xuat hién cua tir trong tai lidu cho biét
muc do phé bién cua tir d6 trong h¢ théng, thi viéc tim tan s6 nghich ddo cho ta
biét vé nhiing tir rat it xuat hién trong cac tai liéu dé c6 dugc thong tin tot hon.

Tan suat nghich ddo dugc bicu dién:

o N
idfi, ] =!oga

Trong do, n; 1a s6 tai liu chira tr hodc cum #r i, N 1a tong s6 tai ligu.

Mirc d§ twong ddng giira 2 Vec-to: Dé xép hang cac tai liéu chung ta dang c6

(va tra ve cac tai li€u c6 thr hang cao), chiing ta s€ so sanh cau truy van véi tap
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hop céc tai li¢u. Tai li¢u cang gan voi truy van thi c6 diém cang cao hon.

sim(d; q) = cos@
Trong d6 B 1a goc tao bdi 2 Vec-to dj, g.

Ranking: M6 hinh xép hang tai liéu bang cach danh gia goc do giira tai lidu va

cau truy van do.

Uu diém:
. Ranking bang cac két qua twong dong.
. Céc két qua tra vé trong pham vi tir 0 dén 1 phai phu hop véi truy van.

Nhuwroe diém mé hinh khéng gian Vec-to:

. Céc chi muc doc 1ap v6i nhau nén cau truy van cé thé 1am mat y nghia cua ciu
tur.
. MO0 hinh khong trinh bay logic nhu thuét toan Boolean.

2.6 Panh gia hé thong thong qua cac dj do

Su phu hop, mtc d6 hiéu qua cua bat ky hé théng dir liéu nio ciing thudng
dugc xac dinh thong qua cac d§ do do chinh xac dugc mo ta sau day.

Xeét mot 16p dir liéu ¢i € C = {ci1, c2, ..., Cm} trong mQt bai toan phan 16p.
Tap hop cac miu dit liéu thude 16p ci duoc goi 1a cac phan tir duong (positive). Tap
hop cac mau dit liéu khong thudce 16p ¢i duge goi 1a cac phan tir Am (negative). Két

qua phan 16p sau khi thyc hién phan 16p dit liéu c6 thé xay ra cac trudng hop sau:

. True Positive (Truong hop dung dwong): Phan tir dwong duoc phan loai
dang 1a duong.
. False Positive (Truong hop sai duong): Phan tir am duoc phan loai sai

thanh duong.
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. True Negative (Trudong hop ding am): Phan tor 4m dugc phén loai dung
la am.

. False Negative (Truong hop sai 4m): Phan tir duong duoc phan loai sai
thanh am.

Ta goi TP; la ) luong cac mau dir liéu thudc vao 16p ci duge phan loai
dung (chinh xac) vao 16p ci; goi FP; 1a s6 lugng cac mau dir liéu khong thudce 16p ci
nhung bi phan loai sai vao 16p ci; goi TN; la ) luong cac mau dit liéu khong thudc
16p ci va dugc phan loai chinh x4c va goi FN;j la $6 luong cac mau dit liéu thudc 16p
c¢i nhung bi phan loai sai vao céc 16p khéac voi 16p ci.

Cén ctr vao cac dai luong trén, cac khai niém dg do sau dé danh gia muc
d6 hiéu qua cta hé théng truy hoi dir lidu:

Do do Precision (Mtrc chinh x4c)

Dinh nghia: Precision = TP /(TP + FP).

Y nghia: Gi4 tri Precision cang cao thé hién kha ning két qua dir liéu truy
hdi dugc dua ra boi hé thong co do chinh xac cang cao.

Do do Recall (Do bao phu, do nhay hodc do tricu héi)

Dinh nghia: Recall = TP / (TP + FN).

Y nghia: Gia trj Recall cang cao thé hién kha ning dir liéu ding trong sb
cac két qua dua ra ctia hé thong cang cao.

Do do Accuracy (D6 chinh x4c)

Dinh nghia: Accuracy = (TP + TN) /(TP + TN + FP + FN) * 100%.

Y nghia: Accuracy phan anh do chinh x4c chung ciia hé thong dit lidu.

Do do Specificity (DJ dic hi¢u)

Dinh nghia: Specificity = TN/(TN+FP).

Y nghia: Do do Specitivity danh gia kha niang mot dir liéu 1a phan tir am

duoc hé thong truy hoi cho ra két qua chinh x4c.
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Chwong 3: XAY DUNG THUC NGHIEM HE THONG
TRUY HOI THONG TIN
No6i dung chuong: Mo ta co ché lam viéc cia hé thong truy hoi thong
tin thong qua thu vién ma ngudn mé Lucene va phan chay demo thuc nghiém hé

thong.

3.1 M ta hé thong

Xiy dung truy vin
Xurly truy van
Két qua tra vé
File File File
Index 1 Index 2 Index 3

€O 8O DU LIEU

.doc Lap chi muc
L ==

pdf (]
S
=il Xir 1y truy van ;

npt | > ;
| J Phén tich Xép hang

Hinh 3.1: M6 ta hé thong truy hdi thong tin
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Qua tim hiéu cac hé thdng tim kiém théng tin tir Google va Internet toi

nhan thy rang hé thong truy hoi théng tin dugc mo ta qua cac thanh phan sau:

- Xay dung co s¢ dir liéu: trudce tién ta thu thap tai lidu lién quan dén
chuyén nganh dién - dién tr thong qua cac file van ban .doc, .pdf, .ppt sau do tao

thu muc chira toan bo dit liéu do.

- Bude xur ly dir li¢u: dir li¢u sau khi dugc téng hop, ta bat dau phan tich,

x€p hang lién quan va danh chi muc.

- Thanh phén 1ap chi muc: tuy theo yéu cau truy van cua nguoi dung s&
thuc hién danh chi muc dir liéu va dua vao cac File Index sau d6 xuat két qua tra

vé theo muc do thir hang lién quan.

3.2 Dir liéu
3.2.1 Loai tai liéu
Nguén dir liéu dugc xdy dung dung trong viéc thir nghiém 1a cac file tai

liéu chuyén nganh dién - dién ti, dugc thé hién trong tap tin word, ppt, pdf.

3.2.2 Khéi lwong tai ligu
Thu vién luu trir 511 file dit liéu, bao gém 220 file tai lidu tiéng viét,
291 filetiéng anh, (trong d6 c6 44 file tai liéu khong thudc chuyén nganh dién -
dién tr ma 12 nganh cén lién quan nhu dién tir vién thong, cong nghé thong tin).
Thu vién tai liéu dugc xay dung tur thuc té giang day cua ca nhan va céc

gido vién tai truong, con lai 1a ngudn tai li€u suu tam tir Internet.
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Tat ca cac file dugc chitra trong thuy muc ThuVien.

ThuVien

@ New

€ > 1

e Quick access
@l Desktop
& Downloads
= Documents
P9 pictures
Giang
QUI DINH LV
sua

TAILIEU TK
> @ OneDrive - Personal

~ Il This PC
> [l Desktop
> & Documents
> & Downloads
> @ Music
> A Pictures
> [d Videos

=05 (C)

> w= New Volume (D:)

> wm Local Disk (E)

> S Network

511 items

N Sort ~

> ThisPC > New Volume (D) > Demo > ThuVien

Applying Visual Basic for Human Machine Interface Applicationspdf

Article7.pdf

ingwithKahoot-ICL2017 pdf

»
L]

Assessment-of-CFTR-functinn-in-rectal-hinpsies-for-the_2004_loumal-of-Cystipdf

Assessment-of-CFTR-localisation-in-native-airway-epithe_2004_Journal-of-Cystpdf

L)

ATBxC51 MNash MCU.pdf

AT89C51CC03 Datasheetpdf

Al Pase-assay-ot-puritied--reconstituted-Cr | K-protein11---Ad_2004_ournal-ot- pdt

Author-Index_2004_Journal-of-Cystic-Fibrosis.pdf

Bai 1 Intro.pdf

Baigidng  khi cu dién ha dp.pdf

Bai giang - Ky thuat dién dai cudng - Mach tir.pdf

Bai giang - Ky thuat dién wrpdf

Bai giang - Ky thuat vi xu ly - 2013.pdf

Bai giang - Ly thuy8t truting dién tif va siéu cao tng.pdf

Baigidng Thi€t ke vi mach I13p trinh duge.pdf

Bai giang thuc hanh Trang bi dién.pdf

=

bai giang TRANG Bl DIEN.doc

Bai giang Trang bi dién.pdf

=

=

]

Bai giang TRUYEN DONG DIEN _DH Nha Trang_V1.pdf
Bai giang_Khi cu dign.pdf

Bai giang_Quang dién t{.pdf

Rai giang_VAt liéu dién.dac

Bai tap - Cung cép dién.pdf

Bai tap - Mach dién 2.pdf

Bai tap - May dién khéng dbng bo.pdf

Bai tap - Phu thuoc ham.pat

Bai tap - PLC c6 mé phong.doc

Bai tap SQLpdf

4 Bai tap Timer Counter.doc

Bai tap_Déng cd khéng d8ng b 3 pha.doc
Bai_00-Gioi thiew mon hoc.pdf

Bai_01-CSDL va HOTCSDLpdf

Bai_02-Mo hinh ER.pdf

Bai_02 Mo hinh du licu quan he va Dai 50 quan he.pdf
Bai_04-5QL va RBTV.pdf

Bai_05-Phu thuoc ham.pdf

Bai 06-Phu cua tap PTH.pdf

Hinh 3.2: Thw vién tai li€éu chuyén nganh dién - dién ti

a

a

a

a

a

1}

@

v C Fel

Search ThuVien

Bai_07-Chuan hoa C5DLpdf

Bai_08-Toi uu hoa cau hai truy van.pdf

Bai_09-An toan du lieu.pdf

bai_giang_ve_ky_thuat pdf
bai_tap_thiet_ke_mach_quang_baa.pdf

DBéo cdo - dd an mach dién.docx
BarbasPsillos-1997-RISEPre-publication.pdf

Basic klectronics.par

Basic Structure Of PLCpdf
Basic-protocol-for-transepithelial-nasal-potential-¢
Bchavier characteristics of a cap resistor, memcapa
Berger H. - Automating with SIMATIC 57-1200 with
Bertl_Science_199Z.pdf
BG_Chat_luong_Mang_C1.pdf
BG_Chat_luong_Mang_C2 pdf
BG_Chat_luong_Mang_C3.pdf
BG-Dieu-khien-lap-trinh2.pdf
BG-Ly-thuyet-dieu-knien-tu-dong.pdf

Biochemical-methods-to-assess-CFTR-expression-a
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- Giai doan xu 1y dir li€u 1a qua trinh xtr 1y cac dir li€éu géc nham nang cao chat

luong dir li€éu va nang cao hi¢u qua cua viéc tim kiém dir li¢u.

- Bé Lucene dé& dang phan tich va danh chi muc, trudc hét ta phai chuyén tai liéu

vé dang vin ban thuan tay (.txt) tir nhitng tai liéu dau vao ¢ nhiéu dinh dang khac nhau

nhu word, pdf, ppt...

ThuVienSauXL

@ New ~

¢ ¥ oy

v 7 Quick access
i Desktop
 Downloads
=] Documents
PR Pictures
DANG VIEN 2022
GIAO TRINH - BAI GIANG
sua
TranThiTuyetHoa_luanvanthacsi
> @ OneDrive - Personal
~ I This PC
> @l Desktop
> & Documents
> & Downloads
> @ Music
> I Pictures
> [ videos
&=os@

5w New Volume (D)

wm Local Disk (E)

> % Network

531 items

> This PC

MS word

PDF

PPT

text text
o |
==
\\\\‘ /, -
o i
= G

“
s\ -l

Phan tich

Hinh 3.3: Mé hinh chuyén file viin ban

N Sort v EE View

> New Volume (D)) > Demo > ThuVienSauXL

5] Applying Visual Basic for Human Machine Interface Applications.pdf.ixt

[ Article7.pdfxt

B 1CL2017.pf.ixt

# [ Assessment-of-CFTR-function-in-rectal-biopsies-for-the_2004_Journal-of-Cysti.pdf.txt

B FTR-loc

pithe_2004_Journal-of-Cystpdfixt
[5] ATBXCS1 Flash MCU.pdf.xt

[5] ATBICS1CCO3 Datasheet.pdftxt

[5] ATPase-assay-of-purified--reconstituted-CFTR-protein11---Ad_2004_Journal-of-pdf.bxt
[5] Author-Index_2004_Journal-of-Cystic-Fibrosis pdf bt

[5] Bai 1 Intro.pdf.oxt

5] Bai giang - knf cu dien ha ap.pdf.ot

5] Bai giang - Ky thuat dién dai cuong - Mach tit.pdf.oct

5] Bai giang - Ky thuat dién tirpdf.oat

[5] Bai giang - Ky thuat vi xu ly - 2013pdf.txt

5] Bai giang - Ly thuyét truong dién ti va siéu cao tang pdf.uxt

5] Bai giang - Thiét ké vi mach 13p trinh dugc.pdf.ot

[5] Bai giang thuc hanh Trang bi dién.pdftxt

[5] bai giang TRANG BI DIEN doct

5] Bai giang Trang bi dienpdftxt

2] Bai giang TRUYEN DONG DIEN _DH Nha Trang_V1.pdf.ixt
[5] Bai gidng_Khi cu dién.pdf.oxt

=] Bai giang_Quang dién titpdfixt

=] Bai giang_Vat liu diéndoc.bxt

[EBai tap - Cung cap dién.pdfixt

[2Bai tap - Mach dién 2.pdfxt
[E] Bai tap - May dién khéng dbng bo.pdftxt
5] Bai tap - Phu thuoc ham.pdf - Copy.txt
=] Bai tap - Phu thuoc ham.pdf.txt
[2]Bai tap - PLC c6 m6 phong.doc.bt
=] Bai tap SQLpdf - Copy.bet

[5) ai tap SQLpdftxt

[2] Bai tap Timer-Counterdoc.txt

[5] Bai tap_Déng co khéng dbng bé 3 phadocixt
=] Bai_00-Gioi thieu mon hoc.pdf - Copy.txt

5] Bai_00-Gioi thieu mon hocpdf.txt

2] Bai_01-CSDL va HQTCSDLpdf - Copy.txt

=] Bai_01-CSDL va HQTCSDLpdfixt

| Bai_02-Mo hinh ER pdf - Copy.txt

v C §el

Search ThuVienSauXL

5] Bai_02-Mo hinh ER pdf.axt

[5] Bai_03-Mo hinh du lieu quan he va Dai so quan he.pdf - Copy.txt
=] BaiL03-Mo hinh du lieu quan he va Dai so quan he.pdf.xt
[£] Bai_04-SQL va RBTV.pdf - Copy.txt

[E] Bai_04-5QL va RBTV.pdf.xt

|5 Bai_05-Phu thuoc ham.pdf - Copy-txt

[E] Bai_05-Phu thuoc ham.pdf txt

=] Bai_06-Phu cua tap PTH.pdf - Copytxt

[5] Bai_06-Phu cua tap PTH.pdf.txt

2] Bai_07-Chuan hoa CSDLpdf.xt

] Bai_08-Toi uu hoa cau hoi truy van.pdf.od

[5] Bai_09-An toan du lieupdf.txt

[5] bai_giang_ve_ky_thuat.pdf.tct

|| bai_tap_thiet_ke_mach_quang_bao.pdf.txt

|=| B&o céo - d6 an mach dién.docx.bet

5] BarbasPsillos-1997-RISEPre-publication.pdf.txt

[5] Basic Electronics.pdf.xt

[E] Basic Structure Of PLC.pdf txt

=] Basic-protocol-for-transepithelial-nasal-potential-d_2004_Journal-of-Cystic-.pdf.

1l
[m]

Hinh 3.4: Thr vién tai liéu sau khi tién xir ly




42

E T e—] - o =
Fie Bt WView i
[HEtpGet |
pablle steing convertF | leToTest (aTeing §Elonawa)
If {filenamn|= null &R Filemase §= *%)
{
if l:I'!*r:-l.l:ﬂ.Il:l.T-llhEn.i:-l_:[f'ill:nm]]
retdrn TTép khdng tan talllT:
b
string fileEx = Path.GetExtension] Filename}, ToLower{);
L (Fi R == = pdf")
[
bool kg = converPOFtaText| filoname )}
return kg P “Thaoh chng il 9 = Ygocd 181 xay sally
}
elsn
1
return "Ehdng thé ad 1§ tép dink domg "r Fileksx;
I
}
elte
[
plractorynfe di = oew DirectoryInfolServer HapPath( - Tyl easaull "))
foreach {Filetmfo File in di.getriles())
FLlemaliotal };
}
string dir = Seryver MapPath( "=/ Thuvien");
imt 1 = @2
foreach {streing § In pirectory nueecatetlles(die, ™7, SearchOpiion alloicectarles))
|
N P W4
Hinh 3.5: Code xur ly file sang .txt (1)
P R — - —
B open fisein - Hosepast - o x
. Hloo Egx  View =5
i
Lis]
i
) ]
retisrn b3 o0 P "Thanh chng i 15 T o+ 1o+ T THET 1oT0A £a 160 24y rallT:
1
1

private bool converPiFtoTemt{string #llonase)

—r

string dirThivionSaut = Servor,Mapbath( =/ Thuvlensaoe =y
wsing {war pif = pew Pofocoment(Filenane] )
|

var optioms « new PdfTextExtractionDptions

i
ShiplrmvisibleToxt = trus,
withFarsatiting = trup

1

sbring formattedText « pdf. Gt Text{opt icne) ;

Stroamaritor outFils = mull]

try

ootFile « new Stresmdriter{dirThuVierSaudl + F°L" » Path.GetFilefone{filermed ¢+ " txt™, false, Svoicm, Teet.Encoding.ii
ourf Eloweltef fornat taddoxt 3
return troe;

1

catch
i
roturn faluo|
1
Finally

IF {outflie: |= null) outflle.Closaihp

Hinh 3.6: Code xir ly file sang .txt (2)
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3.4 Chi muc Lucene

Sau khi tién xu ly dir li¢u ta tién hanh l1ap chi muc. Pé chuan bi cho viée lap chi
muc, Lucene s€ phan tich dir li¢u, phan chia dir li¢u thanh cac chudi hoidc cac ky tu
thong qua lya chon céac toan tir da thuc thi hoac loai bé céac tir khong c6 nghia, tiép theo
1a danh trong s6 va loai bo nhiing tir ¢6 trong sb thap. Bén canh do, thyc hién danh chi

muc, cap nhat file index sép xép theo thir tu dé dé dang dap ung nhu cau tim kiém khi

%{ Loai bo tir dimg ]
[ Tach dit liéu thanh cac J

can c6 hi€u qua cao hon.

tir, cum fir

tir ¢o trong so thép.

{ Panh trong s, loai bo

Panh chi muc

N
gy

Hinh 3.7: Quy trinh 13p chi muc Lucene
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Sau khi phan tich dit liéu, Lucene s& luu dit liéu nay theo céu trac chi muc. Ciu

tric nay cho phép thuc hién tim kiém nhanh hon céc tir khoa trong qué trinh tim kiém.

Lacensindes = o x
(5 Mew T Sont = View ser
T Mew Volums (L) Demo » Lucenslndex ) Search Lucnnelrde
L Duilck acreas e livii fifeed i Sizn
i Desitop . " _hhr AAADEI 1T AM X Fide A7 20 K
4 Downioads # Afnm ! |
o Documents 2
' g 11 f i
M Fictures *
CONG BOAN T jarm 272002 1117 M R T
ws | ocal Dk (B9 £ e A 11T AW PR Eile 477 k1
TAE LEEL) - THENG WIE] x
A I i
TARLIEL TE
it 117 b TE: | f
& Onelivive - Personal
fegmentgen 27022 11,37 A GEM Eile
w Il Thas PC
il Deskiop L sngmenks | fRa2022 11T AM Fil

4 Dacuments
4 Downioads

ﬂ Mlusmic
[ - [ e —

9 items

I
L

Hinh 3.8: Cac tép chi muc
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B wisi Hosa

Filn &0 (Vs

Fus inden

[t tpht |
public s8riag Indeniucassy|
[

wiring dirTrdeniicane = Server MapPathy =L meneledes " );
Aarone et Stare.Dlrectory glr = Lucsse et SoraLFSOLrectory . pe i radmaucine |

FrEreats an asalyier (o process Ele bl
Ucens, Aok pnadyn s Aralyrer saadyrer o new CoceseHek Rnalys s, Stasded S adardten Dyracf Lucsas, et G811 ersdon. LCSRE -3

Jirrewte: the evex wridar with the directory and aralyzer defaned;
Larpre Mt | 1inder. (ednadL L (adasdiettor « ol Lacono et Il lndede Lo (dir, analyner,
S tree by create 8 aes indentl troe, Lscens,led, Dofes, Tcedic s ber, Raaf e bilLengt b, UNLISTTED ) 1

-wtring dirThden = Serper. Maath| i Tl ensmmL ™)
Farpah ($irlag  Dn Diractory, Deimerater LES{dLr tanlan, =", saarchoption. ALIDIrectirlen))
|
Luzane. L Do maits. Secumail g0y = reee Licass, ot orclmants et ety ]
string conkemt = Syxtem, 10, Fale AseddliTeact | F, mru.rm.mmmmrn;.mh:d"\n'. “=y.teplared™irT, “thg
Lucaes Wt DocsenTa, P ield Fldcostent =
n=e Lucese, Wt Doomerts, Fieldi " contest™,
Langet, '
Larene.Set DoCamenty. Fle L StoredYES,
arii et Dopument b FLo L Indan R TR D,
cacens Rek pormenty Fla b, Tecswecar ¥ESY )

Locene Wt iuiments, Field Filonmse -
ot Libias b L Bt P " D™,
Path, b7 Lo £
utefe el Daremil 8. Fie LMo B,
e st Do rumets. Fie L. dndas  MOT_RBACYZED |

e | L dimama) |
o Rakl[ faContent };

fiwrifie 1o dojemen bo fhe drees
Ancduwire| ar fddoocument{doc )

AN L] ek 0

Hinh 3.9: Code tao chi muc

e
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3.5. Thir nghiém

Phan trinh duyét tim kiém dugc xdy dung ¢ dang giao dién Web. Cho phép nguoi
dung nhap cac tr khoa tim kiém theo bang 3.1, h¢ théng s& thuc hién tim kiém tir khoa
trong file chi muc, sap xép két qua va tra vé danh sach cac két qua theo mirc do phu hop

gifra truy van va tai li¢u trong co s¢ dir liéu chi muyc.

Bang 3.1: Bang tir khéa dién - dién tir sir dung truy vén

STT Tur khoa STT Tur khoa
1 89C51 14 An toan dién
2 Basic electronic 15 | Bién tan
3 Circuit theory 16 | Cung cip dién
4 Diode 17 bién tu
5 Digital electronic 18 | Pién tir cong suét
6 Electric machines 19 Khi cu dién
7 Electrical measurement 20 K¥ thuét dién
8 PLC 21 Mach dién
9 Processor 22 Trang bi dién
10 | Scada 23 Truyén dong dién
11 Sensors 24 Vat liéu dién
12 | Bai giang 25 | V& dién
13 | Giao trinh
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Demo Lucene

Danh sach &p : Chure nang

T Iy

Hinh 3.10: Giao di¢n trang chii h¢ théng tim kiém

0 localhost/H

]
»
=
*

HE THONG TRUY HOI

Nhiip vio truy van:

26052022 - Tuyd) Hoa

Hinh 3.11: Giao di¢n h¢ thong truy hoi
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T EiEm - Demo Lucsne ® -+

L & B localhostHome TimkKisay? B = s o » 0 ﬂ

HE THONG TRUY HOI

Mhap vao truy vin: {ple Tim

Mhan 55 ket qud trong 0. 729s

C pubt ple-primer-industrialtext, pal

Wil !
B lién quan: 061047270

Basic Structure Of PLT pdf
Bg fién quan: 0.57T27E870

BE-Oiew-khiendap-trinh. pat

B lign quan; 0552864740

PLE interfacing Using Visua! Basicpdf

B lién quarn: 0.53509850

Hinh 3.12: Giao di¢n h¢ thong sau khi truy hdi thong tin

STUDY ON BASIC PLC PROGRAMING

An lasomship Fopon bt o e Depsnsen af Bl sl Decmisia Engreeriag is
Pairtial Fullieesi o the Ripguiitans® Tor tbe Dagoes of Bacbidor of Soes T Blooiil sl
Ekrtrovics Eagimboring

Proparesd

&t Anmor Redraan
0113200

frpary o By

Wiy 8 Shmnenil i

Departraemt if Efectrical & £
Vaculiy ol Ergirsering
DT} b vaati s ] L i

Hinh 3.13: Giao dién xem ndi dung file tai liéu
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Hinh 3.14: Code xAy dung hé thong tim kiém

3.6. D4nh gi4

Trong truy hoi thong tin, do chinh xac (Precision) va d6 bao phu (Recall)
dugcxac dinh theo nghia cia mdt tap hop cac tai liéu duogc truy hoi. Vi du: danh

sach cac tai li¢u trén internet co6 1ién quan dén mot chu dé nhét dinh [15].
3.6.1 Dy chinh xdc (P)

La ty 18 cla cac tai lidu lién quan trong tap két qua tra vé, dung dé do
luong tinh chinh xac ciia hé thong. No6i cach khac 13 wdc tinh xem ¢6 bao nhiéu

tai li€u that su lién quan dugc tim théy.

o . | Tap tan héu hén quan} 11 {Tép ket qua}|
b6 chinh xac

[{1ap ket qua tra vell

Vi du: Trong truy hdi van ban trén mot tap hop tai liéu thi do chinh x4c la $6
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két qua dtng chia cho sb tat ca cac két qua dugc tra vé. P9 chinh xéc tinh dén
tat ca cac tai liéu di truy hoi tuy nhién né ciing duwoc danh gia & mot thr han

nhét dinh, chi xem xét cac két qua cao nhét dugc hé théng tra vé.
3.6.2 D bao phu (R)

La ty 1€ cua cdc tai li€u lién quan trong co s& dir li¢u tai liéu, do luong tinh

toan dién cua h¢ thong.

{ Tap tai licu lién quan} N {Tap két qua}|

Do bao phu :
[1 Lap ta licu hén quan}|

DJ bao phu con duogc goi la xac sudt ma mot tai liéu co lién quan dugc
truy hoi béi truy van. Kha niang tra vé 100% két qua truy van 1a rat nho, do d6
viéc tinh d6 bao phu khong thi khong du ma ta can phai xac dinh thém d6 chinh
xéc cua két qua tra ve.

3.6.3 Ddnh gid két qua thwe nghiém

Pé minh hoa thuc nghiém st dung 10 cau truy van gém tiéng anh va tiéng

viét nham trai nghiém do6 tin cdy cua hé théng truy hoi.

Bang 3.2: Thong ké @9 chinh xac va d9 bao phii ciia hé thong (1)

STT Truy vén :;‘;:f;‘c 1i1@: 2‘(;:1":11 P (%) | R (%)
1 | Diode 47 35 41 74
2 | Dién tir 64 45 57 70
3 | Scada 19 15 82 79
4 |PLC 59 51 62 86
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5 | Mach dién 57 35 48.5 61

6 | Electrical circuits 43 24 50 56

7 | Védién 13 10 65 77

8 | Circuit theory 27 19 60 70

9 189Cs51 8 5 38.8 63

10 | Sensors 59 45 35.8 76
Gia tri trung binh 54% 71.2%

Trong truy hdi vin ban trén mot tap hop tai liéu thi d6 chinh xéc la s6 két

qua dang chia cho so tat ca cac két qua dugc trd vé. BJ chinh xdc tinh dén tat ca

cac tai ligu da truy hdi tuy nhién no cling dugc danh gia & mot thir han nhét dinh,

vi vy chi nén xem xét cac két qua cao nhat dugc hé thong tra ve.

St dung cau truy van ngoai chuyén nganh dién - dién tir va bang tir khoa

tim kiém noi dung tai lidu lién quan trong hé théng.

Bang 3.3: Thong ké d9 chinh xac va d§ bao phii ciia hé thong (2)

STT Truy vén ﬁT ;‘d'l‘:;‘c 1i1@: 2‘(;:1":11 P (%) | R (%)
1 | Phép luat 2 0 1 0
2 | Kétoan 1 0 0.8 0
3 | English 8 0 10 0
4 | Triét hoc 0 0 0 0
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5 | Gigo duc qudc phong 0 0 0
6 | Sociology 0 0 0
Gia tri trung binh 2% 0%

Duya va bang thong ké trén ta nhan thdy cac truy van chi nhim muc dich

gy nhiéu hé théng vi ty 1é phan trim cia do chinh xac va bao phu la khong co

hoac khong dang ké. Céc tai liéu tim duoc chi dua vao su trung 1ap khi so khop

v6i cac thuat ngit truy van ma khong c6 muc 6 phi hop lién quan.
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KET LUAN
1. Két qua dat dwoc

Bai toan giai quyét duoc van dé tim kiém va truy hoi thong tin mang lai
hiéu qua trong viéc tap trung vao dit liéu timg linh virc nham tranh xir Iy ngudn
dr li€u 16n khong lién quan.

Luan vin tiép can dén nghién ctru cic van dé vé truy hdi thong tin, cac
danh giavé hé truy hoi thong tin giup xac dinh kha ning tu tim kiém cua truy hoi
thong tin; nghién ctru va cac ky thuét 1ap chi muc moé hinh truy hoi thong tin; va
phan loai van ban dya vao ky thudt may hoc (Machine learning techniques). Tt
d6 thyc hién bai toan “Xaydung hé thdng truy hdi hoc liéu cho sinh vién nganh
dién — dién tu”.

Luan van cling tim hiéu mot cach hé théng cac tinh nang va hoat dong cua
mi ngudn mé Lucene nhu: Lucene cung cip kha ning phan tich dir liéu, tién xur
1y, tao chi myc cho céc tai lidu dé xay dung nén hé théng chi muc, cung cap kha
nang tiép nhan cdccau truy van cla nguoi dung, thuc hién tim kiém dua trén hé
thong chi muc da c6 va truy hoi két qua tim kiém.

2. Han ché

Bén canh nhiing két qua dat duoc thi luan van cling c6 nhitng mac han ché
nhu sau:

- Phan trinh bay céc ndi dung cta luan vin twong d6i han ché din dén tinh
thuyét phuc ctia bai toan chua cao.

- Kha ning ap dung phuong phap IF va IDF dé danh trong sd va xép hang
lién quan cua tai liéu v6i truy van chua phan tich hét mtc d6 lién quan cua ting
thuat ngtr trong tai liéu ma chi dua trén s6 1an cua tr xuét hién trén van ban, dan dén

két qua do chinh xac va do bao phu chua cao.
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3. Hu6ng phat trién

- Tim hiéu céc co so 1y thuyét lién quan va cac k¥ thuat hoc may ung dung

trong giai phap giai quyét bai toan mang tinh thuyét phuc cao.

- Ap dung két hop k¥ thuat phan tich ngit nghia tiém an (LSA) trong tu
nhién va 1ap chi muc ngit nghia tiém an (LSI) véi phwong phap TF va IDF trong
viéc danh trong sé va 1ap chi muc dé mang lai két qua tim kiém truy hoi dit liéu

¢06 d6 chinh xac hon.

Thong qua co s& 1y thuyét va bai toan thuc nghiém, toi s& dé xuét ap dung
dé tai vao thuc té tai truong trung cap kinh té k¥ thuat Tay Ninh noi t6i dang
cong tac, va cothé phat trién, thay doi hé théng dé dua ra kha niang tim kiém
thong tin t6t nhat. Khi d6 dé tai khong nhimng chi 4p dung cho sinh vién nganh
dién — dién tir ma c6 thé ap dung cho tat ca cic nganh nghé dao tao tai truong hay

0 nhitng truong hoc khac nham dap ung nhu cau hoc tap cia sinh vién hoc sinh.
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