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TOm tat

Tim kiém dua trén tir khda la mot cong cu tim kiém phd bién, ¢6 dién va con nhiéu han
ché. Trong khi dé, tim kiém bang ngit nghia c6 thé hiéu duoc chii dé hay y ¥y nghia cu thé
cua timg doan va cau van. Hai ki thuat chinh trong tim kiém ngir nghia gdm: tim kiém
vecto (vector search) va xu li ngén ngtr tu nhién (Natural Language Processing) cho tai
liéu bang sang ché tiéng Anh. Ngudn dit liéu duoc lay tir trang web USPTO thudc vé
chinh phu Mi. Biém méi cua nghién ciu 1a tim dwoc nhiing tai liéu gan nghia voi tai
liéu cho trudc, tbe do tim kiém nhanh va chinh x4c hon. Két qua dat dugc ban dau cua
nghién ciru to ra hiéu qua so véi cac phuong phap tim kiém dong nghia khac thé hién &
tbc do tim kiém chi ton 0,3775 gidy dé tim ra 10 bang sang ché c6 d6 tuong dong cao
nhat trong kho dit li¢u gom 694 bang sang ché. Nghién ciru ndy da dua ra phuong phap
tim kiém méi dé giai quyét van dé tim klem bang sang Che tuong dong vi tranh dang ki

Nhan 10/02/2023
Puoc dgyét 10/08/2023
Cong bo 01/11/2023
Tu khoa

Tim k[ém vector, ’
tim kiém bang sang ché,
tim kiém ngi nghia,

tring ¥ tudng cua tac gia va bao ho quyén s hitu va quyén thuong mai.

hoc sau, chuyén déi cau

® 2023 Journal of Science and Technology - NTTU

1 Gigi thiéu

Tim kiém ngir nghia tir 1au da tro thanh mot thanh phan
quan trong trong hé théng cong nghé cua nhiing tap
doan cong nghé toan cau nhu Google, Microsoft. ..
cling nhu cac dich vy patent search nhu Amazon va
Netflix [1]. Su hd tro tir phan cang va thuat toan méi
gan day cua nhitng cong nghé nay di dem dén nhiing y
tuong mai trong linh vuc tim kiém. Nhitng cong nghé
da tung it phd bién nay dang duoc céc t6 chic trong
moi nganh c¢6 thé nhanh chéng trién khai va ap dung
vao thyc té dé dem lai hiéu qua.

Trong bén nam gin day, c6 su bung nd quan tdm dén
tim kiém ngit nghia [2]. Nhitng phuong phap méi lam
cho viéc xay dung ung dung san pham tré nén dé dang
hon. Chua ké, pham vi tng dung trong thuc té van con
rat rong, chang han dé xuat cac bo phim trong ciing cha
dé, twong tu noi dung, cho dén goi y nhitng tai liéu cé
su twong ddng cao vé chu dé nghién cau, cac cong cu
tim kiém, tu dong sira, dich, cong cu dé xuat, ghi 13i,
va phan mém phat hién dao vin. Nhiéu cdng cu cd thé
dugc huong loi tir chire nang phan cum hozc tim kiém
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tuong déng cang thuc day nhu cau cua tim kiém ngir
nghia.

Bén canh d6, nhirng md hinh hoc sau (Deep Learning)
trong viéc xir Ii ngdn ngit tu nhién ngay cang thé hién
rd hiéu qua vuot troi so vai nhitng phuong phap xu li
ngdn ngir tw nhién truyén thong. Trudc 2017, mang no-
ron tai dién (Recurrent Neural Network-RNN) — voi
kha nang hiéu ngbn ngir van con bi han ché va nhiéu
diém can khic phuc.

Ké tir khi giGi thiéu mé hinh transformer (bién doi) dau
tién trong bai bao nam 2017 [2], xu li ngbn ngir tw nhién
dd chuyén tr RNN sang cic md hinh nhu BERT
(Bidirectional ~ Encoder  Representations ~ from
Transformers) va GPT (Generative Pre-trained
Transformer). Cac md hinh méi nay c6 thé tra loi cau
hoi, viét bai nghién cau (hién nay, GPT-3 di c6 thé tao
duoc tai liéu hoc thuat chuyén sau tir nhitng tir khoa goi
y), cho phép tim kiém ngit nghia tré' nén hiéu qua hon.
Trudc khi tim hiéu sdu vao md hinh chuyén déi cau
(Sentence Transformer) [3, 4], ¢6 thé tim hiéu Ii do tai
sao viéc két hop md hinh Transformer lai hiéu qua hon

https://doi.org/10.55401/e70v2b16
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nhiéu - va su khac biét nam & dau. M6 hinh Transformer
1a ban nang cap caa md hinh RNN trude do.

Trong linh vyc dich may (machine translation), dung
cac mang ma hoda va giai ma, Encoder-Decoder. Mo
hinh dau tién dé ma hoa ngdn ngir goc thanh vecto ngi
nghia va mo hinh thir hai dé giai ma diéu nay vao ngon
ngir dich. Tuy nhién, ség tao ra mot lugng 16n thdong tin
qua nhiéu budc theo thoi gian va ¢ gang thu thap tat
ca thdng qua mot két ndi duy nhat. Tir d6 phat sinh van
dé tac ngh&n théng tin gitra hai mé hinh [5].

Dé khic phuc nhimg nhugc diém trén, da c6 nghién ctu
dé xuét 3 cai tién ndi bat: Ma hoa vi tri, Ty tap trung, Tap
trung da dau vao [2]. Tiép theo d6, md hinh BERT [3] dén
tir Google Al nham nang cp hon nira hiéu suit caa md
hinh transformer bang cach biéu dién ma héa hai chiéu
duoc md ta & Hinh 1. Tir d6 s& tim duoc do twong dong
gitra hai cau hiéu qua hon.
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Nhuoc diém cua phuong phap nay 1a tén nhiéu thoi
gian tinh toan [3]. Nam 2019, tac gia Iryna va Nils da
dé xuat mdé hinh Sentence BERT [4] va thu vién
sentence transformer. M hinh nay cho phép cau c6 thé
biéu dién dudi dang vector, nho do, viéc so sanh do
tuong dong bang phép tinh cosine similarity vi toc do
tinh toan nhanh hon dugc biéu dién & Hinh 2.

Bén canh d6, phuong phap Get-In Patent Search [6, 7],
tac gia dé xuat y tuong tach roi cac cau, sau do tach cac
cum danh tir trong céu, va so sanh nhirng cum tir d6 véi
nhau. Chi tiét hon, khi kiém tra sy twong dong giira 2
cum danh tir véi nhau. Viéc dau tién 1a tach cum tir Ién
thanh céc tir don 18, rdi tai tao thanh cac cum tur con.
Sau 6, s& dung thu vién WordNet [8] dé so sanh tat ca
b6 d6i cum tir nho bat ngudn tir hai cum ban dau va lay
két qua t6i uu nhat. Do phai phan r4, t6 hop va ghép
cip ciing nhu tinh diém rét nhidu cum tir nho véi nhau
nén du két qua kha sat nhung toc d6 xt 1i con kha cham.
Ngoai ra, con c6 mot sé phuong phéap tim kiém twong
tu dua vao su tap trung va phi tap trung trong nghién
cau [9, 10].

2 Phuong phap nghién cuu

Véi nhitng nghién ctu ¢ trén da chi ra nhugc diém cua
phuong phép cii trong tim kiém va ma hda ngir nghia.
T day, phuong phap trong nghién ctru nay s€ cai thién
& nhing diém sau:

- Tim kiém ngit nghia dya trén nhiing phan chinh cua
tai liéu thay vi chi r(t trich thong tin & phan tém tit,
nhu vy s& dam bao tinh ddy du cua thong tin lwu trong
bang sang ché.

- M4 hoa tat ca cau trong bang sang ché bang vector dé
truy van dong nghia duoc nhanh chéng. Giai thich cho
viéc nay, khi so sénh hai cau dang vin ban thi toc do
xt |i rit cham, trong khi d6, viéc so sanh khoang cach
gitta hai vecto s6 s& nhanh chong va chinh xac hon
nhiéu.

- M6 hinh hoc su tan tién nhat duoc ding dé ma hoa
cau, cum tir thanh vecto ngitr nghia. M6 hinh hoc siu da
dugc huan luyén (pretrain model) trén tap dix liéu bang
séng ché tuong tu nén dam bao viéc ma hoa ngir nghia
Clia cdu st nghia nhit.

- Bo dir liéu dung trong nghién ctu nay la tap dir liéu
cong khai, gdm céc vin ban bao ho bang sang ché trong
mot nhom bang phat minh do chinh phu Mi cong bé tai
trang web USPTO [11-13].

Cong trinh nghién ciru gdm hai phan chinh:
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- Chuén bi va tién xu Ii co s& dit liéu dé chuan bi cho
viéc truy van. Tai budc ndy, tit ca bang sang ché s&
theo quy trinh nhu sau:

e Budc 1: tién xu Ii van ban, dé trich xuat phan Title,
Abstract, Claim vi ba phan nay chiém tron ngir nghia
chinh trong bang séang ché. Nhitng phan nhu owner,
description, related patents chi néu chi tiét quy trinh,
thong tin cu thé cua vat liéu hay nhitng bang sang ché
lien quan chir khdng nam gitr y nghia chinh.

e Budc 2: sau khi da tach duoc nhitng doan trén, ta sé
tién hanh tach doan thanh ting cdu don (sentence
tokenize). Pay l1a phan chuan bi quan trong cho budc
xu Ii tiép theo vi nhitng ngit nghia chinh dwoc phan tach
ra, gilp nam bt duoc nhimg ¥ nghia chinh trong ting
doan.

e Budc 3: ma hoa cau don thanh vecto sb twong &ng.
Viéc 1am nay gilp cho viéc truy van ngir nghia trd nén
nhanh va hiéu qua hon nhiéu so véi viéc danh gia do
tuong ddng giira hai cau dang vin ban.

Bang sang ché

it | trich
r

Nhifng cdu quan trong

Mo hinh
Sentence Transformer

md |hoa

Nhifng vector
guan trong

Hinh 3 Xu Ii bang sang ché va tao bo dit liéu

2.1 Tién xu Ii viin ban
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e Budc 4: @dng gbi nhiing vecto trén vao danh sach
vecto cua tai liéu va luu vao co s dir liéu. Sau nay, khi
truy van tuong ddng, chi can so sanh bo vecto truy van
va danh sach vecto cua tirng bang séang ché.

- X li truy van va tim kiém trén co so dir ligu.

e Buac 1: tach doan truy van thanh céc cau don. Muc
dich cua viéc nay dé rit trich ra tat ca ngir nghia cua
doan van ciling nhu phuc vu cho budc ma hoa vecto $6.
e Budc 2: mi hoa cau thanh vecto s6. Tat ca cau trong
truy van déu duoc mi hoa va luu dudi dang danh séch
vecto truy van.

e Budc 3: truy Van trong co s& dir liéu. T4t ca vector
truy van s& duoc so sanh véi tirng bo vecto cua ting
bang sang ché. Tir ddy tinh ra &6 twong dong giira doan
truy van va ting bang sang ché cu thé.

e Pong goi két qua truy van vao danh sach, bao gdm
diém tuong dong va ID bang sang ché. Cudi cung, lay
ra 10 bang sang ché ¢ diém tuong ddng cao nhit.
Tom lai, toan bo quy trinh xir li va ma hoa van ban dugc
md ta trong Hinh 3 va Hinh 4.

M0 hinh
Sentence Transformer

Cau truy van >

mé |hda

A

2% 1 \lector truy vin

Nhiing vector cua
tling tai liéu

4
Do tudng dong
cla tung tai liéu

cbmlr.oc

Nhifng tai liéu
tudng dong

Hinh 4 Qua trinh truy van bang sang ché

Xay dung co so dit liéu gdm céc bang sang ché trong mot nhém cé sén tir trang web Espace.net [14] caa Chau Au
chuyén luu trir cc nhoém bang sang ché dudi dang céu tric cay minh hoa ¢ Hinh 5.

@ Dai hoc Nguyén T4t Thanh
N,

NGUYEN TAT THANE



Tap chi Khoa hoc & Céng nghé Vol 6, No 3

& worldwide espacenst.com

Espacenet
Patent search
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Hinh 5 Kho dit liéu bang sang ché cua chau Au EspaceNet.

Tuy nhién, dé tai noi dung cua tat ca bang phéat minh trong
16p nay, phai truy cip trang web USPTO cua Mi. Trong
qua trinh tai tirmg bang sang ché, tac gia chi gitr lai phan
tiéu dé va tom tit, dang ki y twong. Tiép theo, nhiing cau
trong cac phan nay duoc tach ra ding ham sent_tokenize()

Get doc = 692/695
Get doc = 693/695
Get doc = 694/695
Get doc = 695/695

1 print(’'cClass dictionary =")
2 print(cls_dict)

3 k = cls_dict['Patents’]

4 for i in k:

5 print(i)

Class dictionary =

{'ClassMame’: 'G@6Q1e/1097', 'Title':

{'DocID’: 'UnitedstatesPatent_11278528°
{'DocID’': "UnitedStatesPatent 11257045°
{'DocID’: "UnitedstatesPatent_11258531°
{'DocID’: 'UnitedstatesPatent_11258355°
{'DocID’: 'UnitedstatesPatent_11258206°

1 # Save to json file to later parts
2 json_object =

‘Task assignment’,

El

El
El
3
El

trong thu vién nltk.tokenize(). Tiép theo, nhiing cau trén
duoc ma hoa thanh vecto sb twong (ng. Sau cing, tat ca
dir liéu duoc déng goi vao mét file json dé tién truy van
va Iuu trit. T4t ca nhitng budc ndy va két qua dau ra 1a file
json, duoc thé hién trong Hinh 6.

‘Description’: *Subject mat

'DocLink’: 'https://patft.uspto.gov/netacgi
'DoclLink’: 'https://patft.uspto.gov/netacgi
'DocLink’: 'https://patft.uspto.gov/netacgi
‘DocLink’: 'https://patft.uspto.gov/netacgi
'DocLink’: 'https://patft.uspto.gov/netacgi

json.dumps( cls_dict, indent = 4)

3
4 with open(“class.json™, "w") as outfile:
5 outfile.write(json_object)

Hinh 6 thé hién két qua cua viéc tai bing sang ché, xu 1i vin ban
va dong goi co so dir lieu thanh file json

2.2 M6 hinh SentenceTransformer

Nhu da dé cap ¢ phan trude, mo hinh nay dam nhan
codng viéc mé hoa ciu dudi dang vecto rit chuin xac va
nhanh chéng. D& dam bao tinh chinh xé4c va pht hop

giita cau va vecto sd, viéc lra chon mé hinh dugc huan
luyén san (pretrain model) ciing rat quan trong. Vi tap
dit liéu dang 1am viéc c6 ban chét 1a cac nghién ctu khoa
hoc, duoc dang ki duéi dang bang sang ché. Do do, tac
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____ 28]

gia chon md hinh di duoc huin luyén sin coé tén
SPECTER cua tac gia Arman Cohan [15] do mé hinh
duoc huan luyén dwa trén tap dir liéu gom ba triéu bang
séng ché da duoc cong bd. Nhu vay, tap dir liéu ding
trong nghién ctu nay va tap dir liéu dung dé huan luyén
md hinh c6 d6 twong dong rét cao vi déu la tap di liéu

Transformer
Model

E.g. DeBERTa,
with a fix length of
768 dimensions

—>

Text

Variable length

Contextualized

embeddings for
all input tokens
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bang sang ché. Qua do, co thé tin tuong vecto cau duoc
sinh ra s& sat voi y nghia cu thé trong bbi canh duoc néu
trong bang sang ché. Mo hinh nay duoc ding cho viéc
ma hda cau & budc tién xu 1i co so dit liéu va ca phan ma
héa truy van (Hinh 7).

N

Pooling
E.g. mean
pooling: average
the word
embeddings
generated by the

model to get a fix Fix length
length vector embedding of
— “ 768 dimensions

—>

Ouput

Hinh 7 Qua trinh huan luyén mé hinh SentenceTransformer [3]

2.3 CAu trdc cua co s& dit lidu

Trong nghién ctru hay, nhdm nghién ciu dung toan bo
bang sang ché trong nhom G06Q10/1097 dé tién hanh
thi nghiém vi nhitng tinh chat sau:

- S6 lugng bang sang ché khdng qué nhiéu.

- Tap trung néi vé chu dé Giao nhan va quan Ii cong viéc.
- Khéng qua chuyén sau vé mat ki thuat.

File json chua co sé dir liéu gdm tén nhdm va cac bang
sang ché trong nhém nay. Cu thé hon, nhom chtra céc
thuoc tinh: ClassName, Title, Description, Patents;
trong d6, ClassName 14 ma s6 caa nhom, Title 12 tén

ctia nhom, Description la doan van md ta nhom, Patents
1a truong chua tat ca cac bang sang ché trong nhom.
Di sdu vao cac thong tin can luu cia mot mot bang sang
ché, c6 cac truong dir lieu sau: DoclD, DocLink,
DocTitle, DocAbstract, DocVector. Chi tiét nhu sau:
DoclD chira mé s6 vian bang sang ché, DocLink chira
duong dan dén bang sang ché trén trang web USPTO,
DocTitle chta tiéu dé cua bang séang ché, DocAbstract
Iru ndi dung md ta van bang phat minh, DocVector tap
hop cac vector cau dugc tinh tr DocTitle va
DocAbstract dung md hinh Sentence Transformer nhu
thé hién ¢ Hinh 8.

2 : "G0eQlo/1097",

"Task assignment",

- : "Subject matter drawn to a computeriz:

¢ & O

"UnitedStatesPatent 112705287,
"https://patft.uspto.gov/netacgi/i

"Apparatus and method for vehicl:«

"A vehicle maintenance schedu.

13 0.22236116230487823,
14 0.5558313131332397,
15 -0.431037038564682,

Hinh 8 CAu truc file json trong thuc té.

2.4 Phuong phap truy van va danh gia do twong ddng

Theo bai bao cua nhém nghién ctru trude [6], cach tinh
cosine giira hai vecto duoc biéu dién trong cong thuc 1.
Trong qué trinh thuc nghiém, tac gia chon con s6 40%
diém twong ddng cao nhét giita hai tai liéu dé tinh diém
tuong ddng trung binh. V& mit y tuong, phuong phap
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[6] sé& so sanh tirng cum danh tir dang text véi nhau nén
qua trinh tinh toan s& phirc tap va tén rat nhiéu thoi gian
trong qua trinh tinh ra gia tri I6n nhit gitra céc cap tur
Vv6i nhau. Trong khi phuong phap dé& xuét so sanh bo
vecto cua hai tai liéu vai nhau va tim gid tri trung binh
cua 40 % diém tdt nhat s& khach quan hon du gia tri t6i
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da s€ giam chut it nhung dam bao viéc danh gia do
tuong ddng & muc téng quan cac nhom ¥ nghia gitta
hai tai ligu.

cos(0) =

Ae B

_ =141iDi
Al| 1Bl
MBI s a2 [se, 52

Cong thic 1. Cosine vecto [6]
Trong d6 A va B 1a hai vecto dau vao voi n = 768 sd
thyc. 6 la goc gitra hai vector trong khong gian da
chiéu. Phép toan e la tich v6 hudng cua hai vector,
chang han A(al, a2) va B(b1, b2), khi d6 A e B=al.bl

Nén tang cdt I8i cua phép do do tuong dong dya trén
phep toan do goc cosine giita hai vector. Trudc hét, can
nam duoc tong quan, can so sanh hai tai liéu vai nhau,
tir 6 tinh dwoc gia tri sb tir 0,0 dén 1,0 dai dién cho do
tuong ddng, gi4 tri cang gan 1,0 thi hai tai liéu cang
gidng nhau. Nhu vay, viéc tim nhiing tai liéu tuong
ddng cd thé hiéu la viéc so sanh bo vecto cua tai liéu
cho trudc vai tit ca van ban khac trong co s& dit liéu.
Trong nghién ctru nay, tirng cap vecto sé dugc so sanh
v6i nhau theo cdng thirc 1. Sau do, tinh diém tuong
ddng caa hai bo vecto dua trén 40 % diém cao nhit giira
cac cap vecto mang y nghia.

3 Két qua nghién cau

Phuong phéap dé xuat da giai quyét duoc nhiing van dé
sau: truy van tai liéu twong dong trong co s dit lidu voi
diém twong dong cao nhat va toc do truy van nhanh nho
sir dung ki thuat tim kiém vector va mé hinh hoc sau
mai nhat. Tuy nhién, két qua vé d¢ tuong ddng van

Find_Suitable Patent(fle, prefer)

Your chosen patent:
- Patent ID = UnitedStatesPatent 11270528

chua c6 su cai thién dang ké so voi hai phuong phap
Get-In va GeT. Téng quan, diém twong déng khdng c6
nhiéu khac biét giita ba phuong phap.

Cu thé, tc do truy van mot van ban 1a 0,3775 gidy dé
tim ra 10 bang sang ché tuong ddng nhat trong co s&
dix liéu c6 694 bang sang ché (Hinh 9). Trong vi du nay,
nhom s& tim tat ca bang phat minh twong dong voi tai
liéu c6 ID “UnitedStatesPatent_11270528”, tén tai liéu
“Apparatus and method for vehicle maintenance
scheduling and fault monitoring”. Piém twong dong
cua 10 van ban gan nhat duoc trinh bay ¢ Bang 1.

Biang 1 Do twong dong cua 10 bang phat minh c¢6 diém
tuong dong cao nhat.

ID cua bing sang ché biém

(UnitedStatesPatent ) twong dong
10497185 0,95806
10423934 0,87347
11182984 0,83806
10733577 0,82903
11107306 0,81667
10665040 0,81156
11080950 0,81081
10825097 0,80698
6580982 0,80006
11080841 0,79855

Dic biét, tai liéu gibng nhét voi bang phat minh can tim
lai c6 cung tiéu d&, va noi dung rat sat véi nhau, déu vé
cung chu dé “Hé théng quan 1i hong hdc caa xe ¢o va
nhitng cach xir 1i” trong sé nhiing két qua co diém
tuong ddng cao nhét.

Cu thé hon, két qua anh chup cua budc tim kiém bing
séng ché nhu Hinh 9 va Hinh 10.

ArNVoBREE

- Title = Apparatus and method for vehicle maintenance scheduling and fault monitoring
- Abstract = A vehicle maintenance scheduling and fault monitoring apparatus includes a vehicle system maintenance rules generation module
- Link = https://patft.uspto.gov/netacg]/nph-Parser?Sect1=PT02&Sect2=HITOFF&u=k2Fnetahtml%2FPTO%2Fsearch-ady . htm&r=1&n=1&f=G&1=50&d=PTXTRS1

Searching in database, 694 patens....

- Search time = 0.3775 seconds

Most suitable patents:

+ Candiate = @

- Patent ID = UnitedStatesPatent 10497185
- Similar Score = 9.9580646657882064

- Title = Apparatus and method for vehicle maintenance scheduling and fault monitoring
- Abstract = A vehicle health monitoring system including 2 rules generation module that receives historical time-stamped vehicle fault dat

Hinh 9 Két qua tim kiém 10 bang séng ché twong dong nhat
50 véi bang sang ché UnitedStatesPatent_11270528
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+ Candiate = 1

- Patent ID = UnitedStatesPatent 10423934

- Similar Score = 8.8734718937123893

- Title = Automated vehicle diagnostics and maintenance
- Abstract
+ Candiate = 2

- Patent ID = UnitedStatesPatent 11182984
- Similar Score = 8.8380612826117181

- Title = Distributed maintenance system and methods for connected fleet

Tap chi Khoa hoc & Céng nghé Vol 6, No 3

Systems, methods, and apparatuses described herein are directed to automated vehicle diagnostics and maintenance. For example, v

- Abstract = A system and related methods for management, planning and control of a connected fleet of vehicles. A unique, single integrated

+ Candiate = 3
- Patent ID = UnitedStatesPatent 10733577
- Similar Score = 0.8299313885095447

- Title = Preventive maintenance management system and method for generating maintenance schedule of machine, and cell controller
- Abstract = A preventive maintenance management system and method, and a cell controller, for monitoring preventive maintenance data, calcul

Hinh 10 Ba két qua tiép theo trong két qua truy van

Bang 2 So s&nh véi phuong phap Get-In Patent Search [6],
GeT-based Ontology search [7] vé thoi gian tim kiém.

Phwong phap Thai gian (s)
Get-In patent Search 865,9728
GeT patent Search 934,7618
Phuong phap dé xuat 0,3775

So sanh véi phuong phap Get-In Patent Search, GeT-
based Ontology search vé thi gian tim kiém ¢ Bang 2
thi c6 thé thay rd phuong phap Get-In va GeT ¢6 toc do
tim kiém cham, 17 do la:

- Cach lam viéc phuc tap: tach tirng tir trong cum Ién
va tao thanh nhitng cum tir nhé hon, sau d6 so sanh tirng
cum tir nho gitra hai nhom vai nhau.

- S6 lwong cum tir con can so sanh qué nhiéu gitta hai
nhom.

- So s&nh bang chir va thong qua thu vién cua WordNet
hay NLTK nén cham hon hin so véi tim bang vecto sd.
Ngoai ra, phuong phap Get-In con cé nhirng nhuoc
diém sau:

- Chua so sanh duoc hai cau hoan chinh.

- Chua mi hoa, tan dung wu diém cua vecto sb hoc khi
tinh do tuong dong.

Tai liéu tham khao

1. Google Patent, 2021. https://patents.google.com/

4 Két luan

Phuong phap dé xuat trong nghién ctru nay da tan dung
dugc nhitng wu diém cua cac nghién ciru trude va cai
tién cho phu hop véi bai toan tim kiém bang phat minh
tuong dong. Cai tién thuat toan, cho phép so sanh ngit
nghia ca ciu thay vi cum tir nhu hién tai. Anh xa ciu
thanh vector véi md hinh hoc sau hién dai, da duoc
huan luyén véi bo dir liéu turong ty. Tao va quan | cau
trdc dir liéu pha hop, nang cao téc do tim kiém. Tién
xt |i vin ban theo phwong phap rut trich tat ca cum tir
dam bao viéc lay du thong tin téng quat, do d6 phuong
phép tim kiém tuong dong ngir nghia s& hiéu qua hon.
Cudi cing 1a lya chon tham sé phu hop d tinh trung
binh diém tt nhét, tranh viéc chi chon diém sé cao
nhat, s& giam tinh khach quan khi so sanh.

Twong lai phat trién ddi v6i nghién ciru nay, ¢6 thé ung
dung ciu trac cay dé quan I, luu trir dit lidu hiéu qua.
Thay vi phai tim tat ca bang sang ché trong di liéu, qua
trinh tim kiém s& bat du tir siéu nhém réi di dan dén
céc nhanh chira nhém pha hop nhét, cudi ciing méi tim
kiém tat ca tai liéu trong nhom d6. Thong qua giai phap
nay, sé nang cao do chinh xac khi tim nhém phu hgp
cling nhu giam khéi luong tinh todn xuéng muc téi
thiéu, thay vi phai tim toan bo co s& dir liéu.
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Patent retrieval based on semantic search

Duong Hon Minh
Faculty of Pharmacy - Nguyen Tat Thanh University
dhminh@ntt.edu.vn

Abstract Keyword-based search is a popular, classical, and limited search method. In contrast, semantic search
have the ability to understand the specific topic or meaning of each paragraph and sentence.

For the above reasons, a new search method was proposed to solve the problem of finding similar patents because
it may prevent the registration of the same ideas and protect the ownership and commercial rights. Two main
techniques in semantic search include: vector search and Natural Language Processing for English patent
documents. The data source was taken from the USPTO website belonging to the USA government. The new
outcome of this research is: to find documents that are close to the meaning of a given document more accurately
and rapidly.

The initial results of the present study showed that 10 most similar patents were found in a database of 694 patents
within only 0.55692 seconds. This result is much faster than other similar search methods.

Keywords Vector Search, Patent Search, Semantic Search, Deep Learning, Sentence Transformer
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