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TOM TAT

Tén dé tai: Xy dung &ng dung tém tit vin ban y té

Sinh vién thuc hién: S6 thé SV: Lop:
Kiéu Duong Tay 102210231 21TCLC _DT3
Nguyén Xuan Thinh 102210234 21TCLC DT3

X4y dung ung dung di dong tom tit vin ban y té 13 mot dé tai hudng dén viée
hd trg ngudi dung tiép can nhanh chong va hiéu qua véi cac tai liéu chuyén nganh trong
linh vuc y hoc. Trong bdi canh nganh y té tao ra mot khéi luong 16n vin ban mdi ngay
nhu bai bao nghién ctru, hd so bénh 4n, tai liéu chuyén mén va bao cdo 1am sang, viéc
doc va xir 1y thi cong toan bd ndi dung nay doi hoi nhiéu thoi gian va cong sirc.

Ung dung dugc dé xuat cho phép ngudi ding nhap vian ban hoic tai 1én tai lidu y
té, sau do hé théng s€ tu dong phan tich va tao ra ban tom tat ngén gon, dién dat lai khai
quat ndi dung. Qua d6, ing dung gitip nguoi dung nhanh chéng nam bat y chinh cia tai
liéu, hd trg hidu qua cho viéc hoc tap, nghién ctru va tham khao thong tin y khoa.

Dé tai ap dung cac k¥ thuat Tri tué nhan tao va Xu Iy ngdn ngir tu nhién (NLP),
dac biét 1a cac mo6 hinh ngdén ngir 16n dya trén kién trac Transformer nhu TS5, BART,
dugc tinh chinh (fine-tuning) cho dit liéu y té tiéng Anh.

Dé xuét ky thuat dugc ap dung cho du 4n bao gom:

- Ngbn ngir 13p trinh: Kotlin (Android), SwiftUI (i10S)

- Khong gian/Céng cu phat trién chinh: Android Studio, Xcode, Cursor IDE

- Cong cu: FastAPI

- Al: Tém tit van ban, xtr Iy ngdn ngit tir nhién cho chatbot

- Framework/Thu vién: Android UI, SwiftUI

V6i muc tiéu dat ra 1a thiét ké va trién khai mot ung dung di dong c6 kha ning
tom tat hiéu qua van ban y té chuyén biét, dé tai tip trung giai quyét bai toan xir Iy ngén
ngit chuyén nganh, t6i wu hoa mé hinh Al cho méi trudng di dong va danh gia tinh kha
thi cta viéc chay cdc mo hinh Transformer sau khi nén trén phan cimg han ché.

Téng két lai, tng dung tom tit vin ban y té mang lai nhiéu loi ich thiét thyc nhu
tiét kiém thoi gian doc tai li€u, nang cao hi€u qua hoc tap va nghién cuu, hd trg nguoi
dung tiép can nhanh thong tin y khoa quan trong, dong thdi mo ra tiém ning phat trién

cac ung dung Al chuyén sau trong linh vuc cham soc strc khée va gido duc y hoc
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Néi dung cdc phan thuyét minh va tinh todn:
- Mé dau: Gidi thiéu vé nhu cau thyc té va 1y do thuc hién dé tai, dong thoi gidi

thi¢éu muc dich, muc tiéu hudéng dén, tinh nang va ddi tuong.

- Chuong 1: Co s6 1y thuyét: Gidi thiéu tong quan vé cic cong nghé va mé hinh
duoc su dung trong du an.

- Chuong 2: Phan tich va thiét ké hé thong: Trinh bay thiét hé théng, hudng tiép
can van dé.

- Chuong 3: Trién khai va danh gia: Trinh bay cach cai dit, van hanh. Trinh bay
nhing két qua va dénh gia thu duoc

- Két luan va hudng phat trién: Trinh bay cac két qua dat dugc, chi ra nhitng han
ché con ton tai va dé xuat huéng phat trién.

5. Cdc ban vé, do thi: Khong c6

6. Ho tén nguwoi hudng dan: TS. Huynh Hiru Hung
7. Ngay giao nhiém vu dé an: ... VAN /2025
8. Ngay hoan thanh d6 an: ... /.../2026

Pa Nang, ngay — thang  ndm 2026
Truéng Bo mon Ngudi huéng dan
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LOINOI PAU

Trong 16i dau tién ctia bao cdo dd an tt nghiép “Xay dyng tng dung tom tit vin
ban y t&”, chiing em xin dugc bay to long biét on chan thanh dén tit ca nhitng ngudi da
luon déng hanh, hd tro va tao diéu kién thuan loi cho ching em trong subt qua trinh hoc
tap va thuc hién d6 an.

Trude hét, ching em xin giri 101 cam on sau sic dén thay TS. Huynh Hiru Hung,
giang vién da tan tim hudng dan chiing em trong sudt qua trinh thyc hién dé tai. Nho su
huéng dan, hd trg va nhitng gop v quy bau, chi tiét tir Thay trong timg budi bao céo tién
do, chung em da co thé hoan thién dé tai d6 an nay. Trong subt qué trinh thyc hién dé
tai, chung em da co co hoi tiép can thyc t& voi quy trinh phat trién phan mém, rén luyén
k¥ nang tu duy hé théng, to chtc dir liéu va thiét ké giao dién nguoi dung, dong thoi
nang cao kha niang van dung kién thirc vé tri tué nhan tao trong linh vyc tng dung di
dong.

Ching em ciing xin chan thanh cam on Ban Giam hi€éu nha trwong, cung toan
thé quy thay c6 trong Khoa Cong nghé Thong tin — Truong Pai hoc Bach khoa — Dai
hoc Pa Ning, nhitng nguoi da truyén dat kién thic va kinh nghiém quy bau trong sudt
qua trinh hoc tap nganh cong nghé thong tin. Chinh nhd nhiing nén tang kién thirc viing
chic d6, chiing em dd c6 du hanh trang dé nghién ctru, hoc tip va thuc hién dé tai mot
cach hiéu qua.

Do thoi gian thuc hién c¢6 han va ban than con nhiéu thiéu sot vé kinh nghiém
thuc tién, d 4n chic chin khong thé tranh khoi nhitng han ché nhat dinh. Chung em rat
mong nhan duoc phan héi tich cuc va gop ¥ chan thanh tir phia thay ¢ ciing nhu hoi
dong cham thi.

Ching em xin chan thanh cam on!
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CAM DOAN

T61 xin cam doan:

Bao cdo dd an tot nghiép véi tén dé tai “Xdy dung tmg dung tom tit vin ban y
té” 1a cong trinh nghién cru cta chinh sinh vién Kiéu Duong Ty va Nguyén Xuan
Thinh duéi sy hudng din truc tiép cta giang vién TS. Huynh Hitu Hung

1. T61 da tu doc nghién ctru, dich tai licu va téng hop cac kién thic da 1am nén
bao c4o nay va dam bao khong sao chép & bat ctr dau.

2. Nhiing 1y thuyét trong luan vin déu duoc sir dung tai liéu nhu t6i da tham
khao & phan tai liéu tham khao di cé trong béo cao.

Néu ¢6 vi pham, t61 xin chiu hoan toan trach nhiém.

Pa Nang, ngay — thing  ndm 2026

Sinh vién thyuc hién

Kiéu Duong Tay Nguyén Xuan Thinh
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Xay dung ting dung di déng tém tdt vin ban y té

‘ MO PAU
1. Giéi thiéu dé tai

Xuat phat tir nhu cau thuc té hién nay, luong thong tin va tai liéu vin ban ngay
cang gia ting manh mé& trong nhiéu linh vuc nhu gido duc, y té, thé thao, béo chi va
nghién ctru khoa hoc. Nguoi dung thudng xuyén phai tiép can céc tai liéu c¢6 do dai 16n
nhu bai bdo, gido trinh, tai liéu nghién ctru, bao cdo chuyén nganh hodc hd so PDF,
DOC. Viéc doc va ndm bit toan b ndi dung trong thdi gian ngan 13 mot thach thic 16m,
dic biét ddi v6i sinh vién va nguoi di 1am c6 quy thoi gian han ché.

Trong bdi canh d6, sy phat trién cua tri tué nhan tao (AI), dic biét 1a xir Iy ngdn
ngir tu nhién (Natural Language Processing — NLP), d3 mo ra nhiéu huéng tiép can hiéu
qua trong viéc ty dong phan tich va tom tat noi dung van ban. Cac mo hinh Al hi¢n dai
c6 kha nang trich xuat ¥ chinh, 1am ndi bat thong tin quan trong, dién dat lai noi dung
va tham chi tao cau hoi dua trén vian ban gbc, gitip ngudi dung hiéu nhanh va ghi nhé
t6t hon.

Tir nhu cau thyc tién trong linh vuc y té, dé tai “X4y dung ing dung tém tit
vin ban y t&” dugc thuc hién nham phat trién mot hé thong thong minh cho phép nguoi
dung nhap céc tai liéu y khoa nhu bai bao khoa hoc, huéng dan diéu tri hodc van ban
chuyén nganh dudi dang PDF, DOC. Hé théng tu dong phan tich ndi dung va tao ra ban
tom tat ngan gon, tip trung vao cac thong tin y hoc ¢t 161, giup nguoi ding nhanh chong
nam bat ndi dung chinh cua tai li¢u. Ung dung hudng dén muc tiéu hd tro sinh vién Y,
nhan vién y té va nha nghién ciru tiép can hiéu qua khéi lugng 16n tai liéu chuyén mén,
tir 6 giam thoi gian doc hiéu va xur 1y thong tin, nang cao hiéu qua hoc tap, nghién ciru
va cong viéc chuyén mon.

2. Muc dich thwe hién dé tai

- Thiét ké va xay dung mot Gmg dung di dong hd tro phan tich va tom tat tai liéu
van ban dua trén tri tué nhan tao.

- Ung dung cac kién thirc da hoc vé xir Iy ngdn ngit tw nhién, lap trinh tng dung
di dong va thiét ké hé thong backend dé giai quyét mot bai toan thuc té.

- Cung cip cho nguoi ding mot cong cu gitp hiéu nhanh ndi dung tai lidu dai ma
khong can doc toan bd vin ban géc.

3. Muc tiéu hwéng dén

- Phat trién hé théng c6 kha ning tiép nhan dau vao 1a van ban thuan hodc file tai
liéu (PDF, DOC/DOCX).

- Ty dong tom tit ndi dung chinh cia tai liéu bang mé hinh AL

- Tich hop chatbot tur van va dé xuit trang phuc sir dung xt Iy ngén ngit ty nhién

SVTH: Kiéu Duong T4y - Nguyén Xuén Thinh_Lép: 21TCLC_DT3 1



Xay dung ting dung di déng tém tdt vin ban y té

4. Poi twong nguoi ding

- Sinh vién va hoc vién trong linh vuc y — sinh hoc, c6 nhu cau doc, 6n tap gido
trinh, tai liéu chuyén nganh va bai bdo khoa hoc.

- Nhan vién y té va nha nghién ciru, thudng xuyén tiép can cac tai lidu y khoa dai
nhu huéng dan diéu tri, bao cao nghién ctru, tai liéu chuyén mon.

- Ngudi quan tdm dén viée tng dung tri tué nhan tao trong hd tro tiép can va xur
1y tai liéu y t&, nhim nang cao hiéu qua hoc tap, nghién ctru va cong viéc chuyén mon.
5. Pham vi va di twong

- Pham vi: Ung dung dugc trién khai thir nghiém trén nén tang Android va i0S
v6i cac chirc ning co ban gdbm nhdp van ban/tai lidu, phan tich ndi dung va tra vé két
qua tom tit, tu van bang chatbot

- Péi tuong st dung: Nguoi dung ca nhan sir dung dién thoai thong minh, ¢6 nhu
cau doc va xir Iy tai liéu van ban thuong xuyén.

6. Cong nghé phat trién

- Frontend Android: Kotlin

- Frontend 10S: SwiftUI

- Backend: FastAPI (Python)

- Co s¢ dir licu: Room, CoreData

- Al: Gemini Al

- Quén 1y va luu trlt du an: Github
7. Céu tric do an tot nghiép

- M& dau

- Chuong 1: Co so 1y thuyét

- Chuong 2: Phan tich va thiét ké hé thong

- Chuong 3: Trién khai va danh gia

- Két luan va hudng phat trién

8. Phan chia ndi dung cong viéc

Cong viéc Nguwoi thue hién

Viét dé cuong, mo ta myc tiéu va tinh N )

A x L Kicu Duong Tay
cap thiét cua dé tai
Thiét ké giao dién trén figma Kiéu Duong Tay
Phan tich nghiép vy, vé& so do Use S

XX Ca nhom

Case, so do tuan tu
Trién khai giao dién iOS Nguyén Xuan Thinh
Trién khai giao dién Android Kiéu Duong Tay
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Cong viéc Nguwoi thue hién
Viét API cho toan bd hé théng Ca nhom
Tich hop Gemini Chatbot Nguyén Xuan Thinh
Xay dung chtrc nang xir Iy van ban Ca nhém
Thiét ké va trién khai hé thong Ca nhom
backend v&i Fast API
Kiém thir chirc nang tng dung trén ca Nguyén Xuan Thinh
Android va 10S
Viét tai liéu bao céo va chuan bj thuyét trinh Kiéu Duong Tay
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CHUONG 1: COSO LY THUYET

1.1. Téng quan v& tri tué nhén tao trong xir Iy ngén ngir tw nhién

1.1.1. Tién xi Iy vin ban

- Trong xtr Iy ngdn ngit tw nhién (NLP) 4p dung cho linh vuc y té, budc tién xir Iy van
ban 1a yéu t6 then chét dé chuan hoa dir liéu dau vao, giam nhiéu tir cdu trac tai lidu
1am sang phtrc tap va ning cao hiéu sut ctia cac mé hinh hoc siu sau d6 [1].

- Trong dd 4n "Xay dung tng dung tom tit vin ban y t&", hé thong nhan dau vao chu
yéu 1a van ban tiéng Anh (tir tai liéu PDF/DOC/DOCX nhu bao c4o bénh an, tom tit
xuat vién, bai bao khoa hoc PubMed, hodc huéng dan diéu tri). Do input la tiéng Anh,
quy trinh tién xir Iy duoc tdi vu héa dé xur Iy ddc thi cia van ban y té tiéng Anh: thuat
ngir chuyén mén day dic, viét tit (e.g., HTN for hypertension, MI for myocardial
infarction), entity y khoa (tén thudc, ma ICD-10), va ciu trac khong dong nhat [2].

Quy trinh tién xir Iy bao gom céac bude chinh:

- Trich xuat ndi dung vin ban: Tai liéu PDF va DOC/DOCX dugc chuyén dbi
sang van ban thuan bang thu vién chuyén dung (vi du: PyMuPDF cho PDF,
python-docx cho DOCX). Budc nay loai bé header/footer, bang biéu, hinh anh
khong can thiét — rat quan trong voi bao cao y té c¢6 dinh dang da dang va thuong
chtra bang két qua xét nghiém [1].

- Chu4n héa vin ban: Chuyén toan bd vé mi Unicode UTF-8, loai bo ky tu dac
biét thira, khoang trang du thira, va chuin hoa mot phan viét tit pho bién (néu co tir
dién tuy chinh). Tuy nhién, cac entity y khoa quan trong (tén thuc nhu "aspirin",
viét tit "HbA 1c", ma bénh "ICD-10: E11") duoc giit nguyén dé tranh mat thong tin

ngit nghia, giam nguy co 1i khi tom tat [3].

Nhirng budc nay dic biét hidu qua khi input 13 tiéng Anh, gitip mé hinh Transformer
nim bit tét hon ngit canh y té dai va phirc tap, dong thoi giam hallucination trong tom
tat [1].
1.1.2. Phan tich va tém tit ndi dung bang mé hinh Al

Sau budec tién xir 1y, hé thdng sir dung cac mé hinh tri tué nhan tao dua trén kién
truc Transformer dé phan tich ndi dung va thuc hién tom tit van ban [4].

Trong d6 4n ndy, mo hinh dugc chon 12 LongT5-tglobal-base (bién thé long-t5-
tglobal-base-16384-booksum) — mot phién ban mé rong cua T5 hd tro xtr 1y chudi dau
vao dai 1én dén 16.384 tokens nhd co ché attention toan cuc-cuc bod (global-local

attention), gitip khic phuc han ché vé& d6 dai ngit canh ctia T5 gbc [7], [8]. M6 hinh nay
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duogc pre-train va fine-tune ban dau trén dataset BookSum — tap dir liéu tom tat sach dai

— nén rat phi hop cho nhiém vu tém tit abstractive cac tai liéu dai, phirc tap nhu bao

c4o 1am sang hodc bai bao y khoa tiéng Anh [7].

Chtrc ning Tém tit vin ban (Text Summarization): M6 hinh thyc hién tom tét
abstractive, ty dong rat gon tai li€u y té tiéng Anh dai (b4o cdo bénh an, hd so xuit vién,
huéng dan diéu tri, tai liéu PubMed) bang cach giit lai cac y chinh bao gom triéu ching,
chin doan, phuong phap diéu tri, két qua 1am sang va khuyén nghi. Viéc st dung
LongT5 gitip duy tri ngit canh toan b tai liéu ma khong can cit doan, giam nguy co mat
thong tin quan trong trong van ban y té [1], [9].

Dé thich nghi vai linh vyc y té, mo hinh da dugc fine-tune trén tap dir liéu y té
chuyén biét. Qua trinh fine-tune tip trung vao viéc cai thién do chinh xac entity y khoa
(tén thudc, ma bénh, viét tét), giam hallucination (tao thong tin sai l¢ch) va tang tinh
faithful (trung thuyc véi ngudn) — cac thach thirc phd bién trong biomedical text
summarization [1], [2], [10].

So v61 cac mo hinh summarization khac (nhuw BART hodc PEGASUS), LongT5
ndi bat ¢ kha nang xtr Iy input dai ma khong cin hierarchical segmentation phtc tap,
pht hop voi dic thu tai liéu y té tiéng Anh thudng c6 d6 dai 1on va cdu tric khong dong
nhat [7], [11]. Huéng tiép cin nay trong d6 4n khong chi tan dung pre-trained knowledge
tir BookSum ma con domain adaptation qua fine-tune, gop phan nang cao hiéu suit tom
tat trong bdi canh y t& Viét Nam (noi tai liéu chuyén sau thuong tham chiéu ngudn tiéng
Anh).

1.2. Tong quan vé chatbot va xir Iy ngén ngir tw nhién (NLP):

1.2.1. Khai niém va lich sir phat trién cia chatbot

Chatbot 12 hé thong phan mém mo phong cudc hdi thoai v6i con ngudi qua vin ban
hodc giong noi, nham cung cép thong tin, hd tro thc vu hodc tu van co ban. Cac chatbot
hién dai dua trén tri tué nhan tao (AI) va xtr Iy ngon ngit ty nhién (NLP) dé hiéu y dinh
ngudi dung, phan tich ngir nghia va tao phan hdi tu nhién, chinh xac hon so véi cac hé

théng dya trén quy tac [1].

Lich sir phat trién chatbot c6 thé chia thanh cac giai doan chinh:

- 1966: ELIZA — chatbot dau tién do Joseph Weizenbaum phét trién tai MIT, str dung
k¥ thuat khép tir khoa (pattern matching) dé mé phong vai tro nha tri liéu tam 1y,
ching minh kha ning tao 4o giac hoi thoai thong minh du khong hiéu sau [2].

- 1995: ALICE (Artificial Linguistic Internet Computer Entity) — st dung ngén ngt
AIML (Artificial Intelligence Markup Language), cho phép xay dung quy tic hoi
thoai linh hoat hon va tré thanh nén tang cho nhiéu chatbot ma ngudn mé sau nay

2].
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- 2011: Siri ctia Apple — tro Iy 40 dau tién tich hop sau NLP va nhan dién giong noi

trén thiét bi di dong thuong mai, mé dudng cho céc tro 1y 40 c4 nhan hoa [1].
- Tir 2020: Su bung nd cua cac mé hinh ngén ngit 16n (LLM) nhw GPT-3/GPT-4, cho

phép chatbot xir Iy ngit canh dai, sang tao ndi dung va hoi thoai linh hoat, dan dén

su phat trién manh mé cua chatbot dya trén generative Al trong cac linh vuc nhu y

té [3].

Trong bdi canh y té, lich sir nay cho thy sy chuyén dich tir chatbot quy tic don gian

sang LLM-based, gitup chatbot tur vin sitc khoe tré' nén thong minh hon, nhung van can

gi61 han dé tranh thong tin sai 1éch [4]
1.2.2. Tich hop chatbot tu van strc khoé sir dung Gemini API

Chatbot dong vai tro 13 trg 1y tu van stc khoe ao, hd trg ngudi ding tra ctru va

ti€p can thong tin y t€ co ban dya trén cic cau hoi lién quan dén triéu chung, théi quen

sinh hoat, chim soc strc khoe va kién thire y hoc phd thong. Chatbot duoc xay dung trén

nén tang Gemini API, sir dung mo hinh ngén ngit 16n dé xir Iy ngdn ngit tu nhién va

sinh cau tra 161 phtt hop voi ngit canh y té, gitip nguoi dung tiép can thong tin mot cach

thuan tién va dé hiéu.

- Quy trinh hoat dong cua chatbot

Nguoi dung dat cdu hoi: Vi du: “T6i thuong xuyén mét ngu, diéu ndy c6 anh
hudng gi dén stc khoe khong?”

Gui cau hoi 1én server: Ung dung di dong giri cdu hoi dén backend, noi tiép
nhan va xir 1y yéu cau thong qua dich vu ChatbotService

Goi Gemini API: Cau hoi dugc két hop véi prompt dinh hudng linh vuc st
khoe, nhim dam bao ndi dung phan hdi mang tinh tham khao, khong thay thé
tu van y khoa chuyén mén

Xu ly va sinh cau tra 161: M6 hinh Gemini phan tich ndi dung cau héi, ngtr
canh strc khoe lién quan va tao phan hoi phu hop, dé hiéu cho nguoi dung.
Tra vé client: Cau tra 1o dwoc guri lai tng dung va hién thi dudi dang hoi thoai

tu nhién.

- Uu diém khi sir dung Gemini API trong tu vén strc khoe:

Kha ning hiéu ngir canh tot: Gemini c6 kha niang phan tich cau hoi sirc khoe
& nhiéu mirc d6 khac nhau, gitip dua ra phan hdi phu hop vé6i ngit canh.

HO trg ca nhan hoa thong tin: Chatbot c6 thé diéu chinh noi dung tu van dua
trén thong tin ngudi dung cung cp (¢ muc tham khao).

Tuong tac ty nhién: Giao dién hoi thoai than thién, giup nguoi dung dé dang

tiép céan cac kién thirc cham soc strc khde co ban.
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« Kha ning mo rong: C6 thé tich hop thém céc chirc ning nhu goi y 161 séng
lanh manh, nhic nhé chim soc ste khoe hoidc két hop v6i hé théng phan tich
vin ban y té.

1.2.3. Chatbot tw vén sitc khoé sir dung NLP

Xt 1y ngdn ngit tu nhién (NLP) 1a thanh phan cét 161 giup chatbot hiéu va phan
hdi chinh x4c cac cau hoi lién quan dén tai liéu y té. NLP hd tro phan tich ¥ dinh (intent
detection), trich xuét thuc thé (entity extraction nhu tén bénh, triéu chirng) va nim bat
ngit canh dé sinh phan hoi phu hop [8].

Trong d0 4n ndy, chatbot dwa hoan toan vao mé hinh ngén ngit 16n (LLM) cia
Gemini, thay thé cac pipeline NLP truyén thong (nhu rule-based hoic BERT fine-tune),
dé xir 1y toan bd chudi: phan tich ct phap, hiéu ngit nghia, lién két voi tai liéu y té dau
vao va sinh cau tra 16i. Chatbot chi hd trg gidi thich, tom tat hodc lam 1o thong tin tu

nguén tai liéu dang tin cdy, khong thuc hién chan doan y khoa [4], [9]

Vi dy phan tich cdu hoi: “Nhitng triéu ching thudng gip cia bénh tiéu dudng type 2 1a
gi?”
« Intent: Tra ctru / giai thich théng tin y té
« Entity: Bénh Iy: Tiéu duong type 2, Yéu cau thong tin: Triéu ching
« Ngit canh: Dya trén ndi dung tai liéu y té d3 dugc hé thdng phén tich trudce
do
«  Output mong mudn: Danh sach céc triéu chimg phd bién (vi du: khat nuéc
nhiéu, mét moi, tiéu nhiéu lan...), duoc trinh bay ngin gon, d& hiéu va bam

sat nd1 dung tai liéu ngudn

Viéc sir dung LLM nhu Gemini gitip don gian hoa quy trinh NLP, tang tbc do va do
chinh x4c trong tu van stc khoe, nhung doi hoi danh gid lién tuc dé dam bao tinh
faithful va an toan [3], [4].

1.3. Tong quan vé tom tit vin ban y té (Biomedical Text Summarization - BTS)
Tém tit van ban y té (Biomedical Text Summarization - BTS) 1a m&t nhi€ém vu
cdt 13i trong linh vuc xir Iy ngdn ngir ty nhién (NLP) ap dung cho y sinh hoc, nham rut
gon céc tai lidu y t& dai va phuc tap thanh phién ban ngin gon hon, giir nguyén céac
thong tin quan trong nhat ma van dam bao tinh chinh xac va trung thuc vé ngir nghia.
Véi su bung nd dit liéu y té khong cau tric — PubMed hién c6 hon 35 triéu bai bao
khoa hoc, bdo cao l1am sang, hd so bénh an dién tir (EHR), hudng dan diéu tri va tai
liéu nghién ctru — BTS trd thanh cong cu thiét yéu giup bac si, nha nghién ctru, dugc si

va ca bénh nhan tiép can thong tin nhanh chéng, hd trg ra quyét dinh dya trén bang
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chirng (evidence-based medicine) va gidm tai cong viéc doc tai liu dai dong [1], [12].

Khac véi tom tit van ban thong thudng (general text summarization) BTS phai
d6i mit véi ddc thu cua ngdn ngit y té: thut ngit chuyén mén day dic, cu trac ciu
phtec tap, entity y khoa (tén thudc, md bénh ICD-10, tén xét nghiém, triéu chimg), viét
tat pho bién (vi du: HTN cho hypertension, MI cho myocardial infarction, HbA 1¢ cho
hemoglobin Alc), va tinh nhay cam cao vé d6 chinh xac (mot 18i nhoé c6 thé din dén
hiéu 14m nghiém trong vé chan doan hoic diéu tri). Do d6, BTS khong chi tip trung
vao d ngan gon ma con phai vu tién tinh faithful (trung thyc v6i ngudn), giam
hallucination (tao thong tin sai I¢ch), va bdo toan ngir nghia chuyén nganh [13], [14].

Céc nghién ctru gan day cho thay BTS da chuyén dich manh mé tir cac phuong
phap truyén thong (dua trén quy tic hodc hoc may cb dién) sang ciac mé hinh hoc sau
dwa trén Transformer va mo hinh ngén ngir 16n (LLM), gitip ci thién ddng ké chat
luong tom tat abstractive. Tuy nhién, linh vuc nay van dang phat trién nhanh chéng
nho su tich hop cua cac k¥ thuat nhu parameter-efficient fine-tuning (PEFT) va long-
document handling, dic biét phu hop véi tai liéu y té dai nhu bai bao PubMed [1],
[15].

1.3.1. Phén loai tom tiit viin ban y té

Céac phuong phap BTS dugc phan loai dua trén cach tiép can sinh tom tit, bao gdm ba

loai chinh: extractive, abstractive va hybrid.

e Tom tat trich xuat (Extractive Summarization): Phuong phap nay chon va ghép
cac cau hodc doan quan trong truc tiép tir vian ban nguén ma khong thay do6i noi dung
gbc. Uu diém 16n nhat 1a d6 trung thuc cao (khong hallucination), dé kiém soat va
dé giai thich (traceable back to source). Tuy nhién, tom tat c¢6 thé thiéu mach lac, lap
y hodc khong dién dat muot ma.

Vi du cu thé trong y té: Tir mot bai bao PubMed vé nghién ctru thudc diéu tri
COVID-19 dai 5000 ttr, hé théng extractive co thé chon cac ciu nhu: “The trial
enrolled 1200 patients with moderate-to-severe COVID-19. Remdesivir reduced
recovery time by 4 days compared to placebo (p<0.001).” va ghép thanh tom tat
ngan. Phuong phap nay phd bién trong cac hé thdng early warning hodc tom tit bao

c4o 1am sang nhanh, noi do chinh xac tuyét d6i 1a wu tién [13], [16].

e Tom tit triru tugng (Abstractive Summarization): Phuong phap nay st dung mo
hinh hoc sau (thuong dua trén Transformer) dé hiéu y nghia toan bg van ban va sinh
ra cAu m&i, dién dat lai bang tir ngir khac nhung giit nguyén y chinh. Két qua tu nhién

hon, ngin gon hon va c6 thé tong hop thong tin tir nhiéu phan. Tuy nhién, dé gap
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hallucination (tao thong tin khong cé trong ngudn) va 16i entity (vi du: thay di lidu
luong thudc hodc nhAm ma bénh).

Vi du cu thé trong y té: Tir ciing bai bao vé Remdesivir, m6 hinh abstractive c6 thé
sinh ra: “Nghién ctru 14m sang cho thdy Remdesivir rat ngin thoi gian hdi phuc &
bénh nhan COVID-19 trung binh dén ning khoang 4 ngay so véi nhém placebo, véi
y nghia thong ké cao.” — ciu nay ngin hon, mach lac hon nhung c6 nguy co thém

chi tiét khong chinh xac néu mé hinh khéng dugc fine-tune tdt [1], [14].

Tom tat lai (Hybrid Summarization): Két hop vu diém cia hai loai trén: dau tién
extractive dé chon céac ciu chinh xac, sau d6 abstractive dé dién dat lai va lam muot
ma. Phuong phap nay ngiy cang phd bién trong y té nho can bang gitra faithfulness
va readability.

Vi du cu thé: Trong hé thong tom tit ho so bénh an (EHR), hybrid co thé extractive
lay cac cau chan doan chinh (“Patient diagnosed with type 2 diabetes mellitus,
HbAlc 8.5%”), 10i abstractive tong hop thanh: “Bénh nhan duoc chan doan tiéu
duong type 2 voi mitc HbAlc 8.5%, cho thdy kiém soat duong huyét kém.” — giup

béc si doc nhanh ma van giit nguyén entity quan trong [12], [17].

1.3.2. Thach thirc chinh trong BTS

BTS gip nhiéu thach thirc dic thi so v6i tom tat vin ban thong thuong, doi hoi cac

giai phap k¥ thuat tién tién:

e Do dai tai liéu dai (Long-document Challenge): Tai liéu y t& nhu bai bao PubMed

hodc bdo cdo 1am sang thuong vuot 4.000—15.000 tokens, vuot gidi han ngir canh
ctia nhiéu mo hinh Transformer gdc (512—1024 tokens). Piéu nay din dén mat ngir
canh toan cuc, lam gidm chét lugng tom tat.

Vi du: M6t bai bao vé thir nghiém 1am sang giai doan I1I ¢6 thé c6 phan phuong
phap, két qua va thao luan cach xa nhau; néu mé hinh chi xir Iy 1024 tokens, né co
thé b6 15 két luan quan trong vé tac dung phu [1].

Thuat nglt chuyén mon va entity y khoa (Domain-specific Entities): Van ban chira
entity phtrc tap (tén thudc, ma ICD-10, tén xét nghiém, viét tat) can dugc giir
nguyén chinh xac. Ldi entity c6 thé ddn dén hau qua nghiém trong (vi du: nham
“aspirin 81mg” thanh “aspirin 325mg” trong tom tat huéng dan diéu tri).

Vi du: Trong tom tat vé bénh tiéu duong, mo hinh c6 thé hallucinate “insulin
glargine” thanh “insulin aspart” néu khong duoc huan luyén domain adaptation
[14], [16].

Hallucination va faithfulness (Faithfulness Issues): M6 hinh abstractive thuong tao

SVTH: Kiéu Duong T4y - Nguyén Xuén Thinh_Lép: 21TCLC_DT3 9



Xay dung ting dung di déng tém tdt vin ban y té

thong tin khong cé trong ngudn (intrinsic: mau thuin noi tai; extrinsic: thém thong
tin ngoai ngudn). Trong y té, hallucination c6 thé gy hai (vi dy: tom tit sai liéu
luong thudc hodc hiéu qua diéu tri).

Vi du: M6 hinh c¢6 thé tom tat “Thude X giam nguy co tir vong 20%” thanh
“Thudc X giam nguy co tir vong 50%” dii ngudn chi 20% — 16i nay phd bién &
LLM zero-shot [17].

e Dangdn ngir va domain shift: Tai liéu y t& chu yéu tiéng Anh, nhung g dung
thuc té (nhu tai Viét Nam) can xu 1y hon hop hoic dich sang tiéng Viét, dan dén
domain shift va mét thong tin.

Vi du: Mot bai bao PubMed tiéng Anh vé “hypertension management” khi tom tat
sang tiéng Viét c6 thé nham “blood pressure control” voi cac thuat ngir dia phuong
[12].

e Danh gia chat lwong: Metrics ty dong nhw ROUGE (do overlap n-gram) khong
phat hién tdt hallucination hodc entity error; can két hop BERTScore, METEOR,
human evaluation (faithfulness, entity precision) va metrics y té chuyén biét (vi du:
MedFACT) [13], [15].

Céc thach thirc nay dang duoc giai quyét dan nhd mé hinh long-document (nhu
LongT5), PEFT (LoRA/QLoRA) va ky thuat mitigation hallucination (prompt

engineering, retrieval-augmented generation) [1], [18].

1.4. Cac md hinh Transformer va bai toan tom tit vin ban dé dailén

1.4.1. Tir T5 dén LongT5: Budrc tién trong xir 1y ngir cainh quy mé 16m

Kién triic Transformer nguyén ban dua trén co ché Full Self-Attention, noi mdi token
dau vao phai tuong tac voi tit ca cic token con lai. Piéu ndy din dén su bung nd vé
chi phi tinh to4an va bd nhd theo ham bac hai O(n?) [19]. Theo khdo sat ciia Liu va cac
cong su (2024), day chinh 13 "diém ngh&n" khién cic mé hinh nhu T5 tiéu chuan
thudng bi gidi han & ngudng 512 hoic 1024 tokens, khong thé bao quat hét noi dung
clia cac tai liéu dai nhu bao céo tai chinh hay nghién ctru khoa hoc [21].Dé giai quyét
thach thic nay, LongT5 dugc gioi thi¢u nhu mot sy nang cép chién luoc, tich hop co
ché Transient Global (TGlobal) Attention [22]. Thay vi tinh toan ma tran chii ¥ toan
bd, LongT5 phén tach qua trinh ndy thanh hai thanh phan:Local Attention: Tap trung
vao cac token trong pham vi lan can dé duy tri tinh lién két cuc bo va ngit phap.Global
Attention: Str dung cac "global tokens" dugc tong hop thong qua phép iy trung binh
céc khdi (block-based summation). Cac token nay dong vai tro 1a "tram trung chuyén"

thong tin, gitp cac vi tri cach xa nhau trong vin ban van c6 thé twong tac véi chi phi
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thip [23].Nho cai tién ndy, LongT5 c6 thé mé rong cira s6 ngit canh 1én t6i 16.384
tokens ma van duy tri hiéu suét tinh toan tuyén tinh, cho phép mé hinh "doc" toan bd
mot bai bao khoa hoc trong mét 1an xir Iy duy nhét thay vi phai cit nhé vin ban — mot
k¥ thuat von thuong 1am mét di tinh nhat quan cta ndi dung [24].

1.4.2. Hiéu niing ciia LongT5 trong mién tri thirc Y sinh

Linh vuc y sinh dit ra nhitng thach thire dic thu cho bai toan tom tit: tir ving chuyén
nganh day dic, cAu trac bai viét chit ch& (IMRaD) va yéu cau khit khe vé tinh chinh
xéc cua thong tin y hoc. Cac nghién ctru tir ndm 2023 dén dau 2025 di ching minh
LongT5 13 tmg ctr vién hang dau cho domain nay thong qua cac két qua thuc nghiém
quan trong:

« Sw vuot trdi trén tip dir litu PubMed: Cac thuc nghiém trén bién thé longt5-
tglobal-large-16384-pubmed cho thay khi xt 1y cac tai liéu y khoa dai, mé hinh
khong chi dat diém ROUGE cao hon cac mé hinh truyén théng ma con thé hién
kha nang "suy luan" giira cac phan khéc nhau cta bai bao (vi du: két néi gia
thuyét & phan Introduction véi két qua & phan Results) [26].

« Kha ning thay thé mé hinh déng (LLMs): Mot nghién ciru tiéu biéu vao nam
2023 di tinh chinh LongT5 trén tap dir liéu MedReview (gém cac bai tong
quan hé théng). Két qua cho thiy véi kich thude tham sb nho hon nhiéu lan,
LongTS5 sau khi dugc fine-tune dat hi¢u suét tom tat tuong duong vo1 GPT-3.5
trong khi van dam béo tinh bao mat dit liéu va chi phi van hanh thip — mot yéu
t6 then chét trong tng dung y té thuc té [25], [27].

« Tinh 6n dinh véi dir liéu nhiéu: Cac khao sat mdi nhat nam 2025 chi ra rang
co ché cht y toan cuc ctia LongT5 gitip mé hinh it bj anh huéng bsi cac doan
van ban "nhiéu" hoic thong tin phu tro thudng thay trong cic bai bao PubMed,
tlr d6 trich xuat duoc cac thuc thé y hoc (thuéc, tri¢u chung, chi sé) mot cach
chinh x4c hon trong ban tom tat [28].

1.4.3. Ap dung thyc té trong dd an

Trong pham vi d6 4n ndy, mé hinh long-t5-tglobal-base-booksum duoc chon 1am nén
tang khoi dau. Mic du duge huan luyén trén dir liéu van hoc (BookSum), nhung kha
nang nam bat dong thoi gian va mbi quan hé nhan qua trong cac cau chuyén dai cia
mo hinh nay lai tuong ddng mot cach ky la véi cach trién khai 1ap luan trong céac bai
bao khoa hoc dai [29].

Viéc ap dung phuong phép PEFT (Parameter-Efficient Fine-Tuning) 1én mo hinh nay
cho phép ching ta:

e K& thira kha ning tom tat triru tuong (abstractive) thuong thira tir tién huan

luyén.
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e Chuyén biét hoa mé hinh vao mién y té ctia PubMed ma khong can cap nhat
toan bo hang ty tham s, giup tiét kiém tai nguyén GPU trong khi van dat duoc
d6 chinh xac mong mudn.

1.5. Parameter-Efficient Fine-Tuning (PEFT) trong domain y té
1.5.1. Khai niém PEFT

Trong ky nguyén cia cdc mo hinh ngon ngit 16n (LLMs), viéc tinh chinh toan by tham
s6 (Full Fine-tuning) tr&é nén cuc ky tén kém vé tai nguyén tinh toan va luu trit.
Parameter-Efficient Fine-Tuning (PEFT) nbi 1én nhu mot giai phap chién lugce, cho
phép thich nghi cdc mé hinh tién huin luyén khong 10 véi cac tac vu chuyén biét chi

bang cach cip nhat mot luong rat nho tham sb bo sung [30].

K¥ thuat tiéu biéu nhat 13 LoRA (Low-Rank Adaptation), hoat dong bang cach chén
céc ma tran phan rd hang thap (low-rank matrices) vao cac 16p chil y ctia Transformer.
Mot budc tién xa hon 1a QLoRA, két hop dinh luong 4-bit (4-bit quantization) dé giam
thiéu toi da yéu cau vé bd nhé VRAM ma van duy tri d6 chinh x4c gan nhu tuong
duong véi full fine-tuning [31]. Uu diém cdt 16i cuia PEFT khong chi nam ¢ viéc tiét
kiém GPU, ma con gitip ngan chin hién twong Catastrophic Forgetting (quén kién thirc
cii), gitip mo hinh giir lai cac k§ ning ngdn ngit tong quat tir qua trinh pre-train trong

khi van hoc dugc cac tri thirc chuyén sau ctia domain méi [30].

1.5.2. Hiéu qua cia PEFT trong tom tit vin ban y khoa

Viéc ap dung PEFT vao mién y té (Medical Domain) d& ghi nhan nhiéu két qua dot
pha trong giai doan 2023-2025, dic biét 1a voi céac tap dir liéu c6 quy mo gidi han hodc
doi hoi tinh chuyén mon cao:

« Vuot trdi so véi chuyén gia: Cac nghién ctru ndm 2024 chi ra ring cac mo
hinh ngdn ngit dugc "thich nghi" bang LoRA trong tac vu tom tat bénh an 1am
sang (Clinical Summarization) khéng chi vurot qua cic mé hinh truyén thong
ma con dat diém s6 danh gia tir chuyén gia y té cao hon so vdi cac ban tom tit
thi cong, nhd kha ning loc nhidu va trich xuat thuc thé chinh xac [32].

« Pa tac vu y té: Su xuit hién ciia cac kién traic nhu MOELoRA (két hop
Mixture-of-Experts voi LoRA) da cho thay kha ning xir Iy dong thoi nhiéu
nhi¢m vy y té khac nhau (nhu tom tat, tra 101 cau hoi va phan loai ma bénh) trén
cing mot md hinh nén tang, gitip t6i wu héa ludng cong viéc trong bénh vién
[33].

« Thich nghi véi dir lidu it: Cac khao sat méi nhat nim 2025 nhan manh rang

PEFT cuc ky hiéu qua trén cac tap dir liéu y té nho hodc dic thu, noi ma viée
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full fine-tune thuong dan dén hién tuong qua khép (overfitting) va lam hong

cAu triic ngit nghia cia mo hinh [34].

1.5.3. Co ché ky thuit ciia LoRA va giai phap toi wu héa tai nguyén cho LongT5
Trong pham vi dd an, k¥ thuat LoRA (Low-Rank Adaptation) dugc lya chon lam
phuong phap c6t 161 dé thich nghi mé hinh LongT5. Thay vi thay di toan bo trong s6
ctia md hinh tién huan luyén, LoRA gia dinh rang qu4 trinh hoc thich nghi mién

(domain adaptation) c6 "hang ndi tai" (intrinsic dimension) thap [30].

Co ché hoat dong: Di voi mot 16p ma tran trong sd dong bing WO € R dxk, LoRA
thyc hién cap nhat thong qua viéc chen thém hai ma tran hang thép W0 + AW = W0 +
BA, trong d6 B € R¥", A € R " (véi r << min(d, k)). Qu4 trinh lan truyén tién
(forward pass) duogc stra d6i thanh:

h=WO0x + AW x = W0Ox + BAx
Trong do, ma tran A duogc khéi tao theo phan phéi Gaussian va B khéi tao bﬁng 0 dé
dam bao tai thoi diém bat dau huan luyén AW= 0 va mo hinh van giit nguyén hiéu suat

cua ban pre-trained [30].

T6i wu hoa chi phi tinh toan trong dd an:
Viéc ap dung LoRA thay vi tinh chinh toan phan (Full Fine-tuning) mang lai nhitng loi
ich cu thé vé tai nguyén:

« Giam thiéu tham s6 huén luyén: Véi mo hinh long-t5-tglobal-base, thay vi
phai cap nhat khoang 247 triéu tham s, viéc ap dung LoRA (thudng véi hang
=8 hoic 16) chi yéu cau huan luyén khoang 0.5% - 1% tong s6 tham sd. Piéu
nay giup giam dang ké dau chan bd nhé (memory footprint) cta trinh t6i wu hoa
(optimizer states) nhu AdamW [31].

o Tiét kiém bd nhé VRAM: Khi xir 1y vin ban PubMed véi chiéu dai 1én t6i
16.384 tokens, bd nhd danh cho céc 16p kich hoat (activations) ctia LongT5 1a
cuc 16n. LoRA giup cit giam luong bo nhé can thiét dé luu trir gradient cho cac
16p trong s ¢ dinh, cho phép huan luyén mé hinh trén cic GPU pho théng nhu
RTX 3090 (24GB VRAM) thay vi can dén cac hé thong may chu A100/H100
dat do [34].

« Loai bé dd tré khi suy luin: Diém dic biét cia LoRA 1 cic ma trdn A va B
c6 thé duoc "gdp" (merge) truc tiép vao WO sau khi huan luyén xong. Diéu nay
6 nghia 1a khi trién khai mo hinh tém tit bai bao y khoa, chiing ta khong phai
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chiu thém bét ky chi phi tinh toan hay dd tr& nao so v6i mé hinh gc, diéu ma
cac phuong phép nhu Adapter thuong gap phai [30].

Tinh linh hoat va lwu trit: Thay vi luu nhiéu ban sao mé hinh ning hang GB
cho méi tac vu, chiing ta chi can luu trir cac "LoRA weights" cuc nhe (thudng
chi vai chuc MB). Diéu nay dic biét ph hop voi méi trudng nghién ciru tai
Viét Nam, noi viéc t6i uu hoa ha tﬁng luu trir va tinh toan 1a wu tién hang dau
[35].

1.6. Dataset va benchmark trong BTS

Dataset dong vai tro quan trong trong viéc huan luyén, danh gia va so sdnh cac mo

hinh tom tit van ban y té (Biomedical Text Summarization - BTS). Cac dataset trong

linh vuc nay thuong bao gdm cac bai bao khoa hoc, bdo cédo 1am sang hoac ho so

bénh 4n, v&i cdp input (vin ban day du) va output (tom tat tham chiéu, thuong 1a

abstract hodc phan két luan). Chung gitip mé hinh hoc cach xtr Iy didc thu y té nhu

entity chuyén mon, thuét ngir day dic va ngit canh dai. Dudi day 13 tong quan vé cac

dataset pho bién nhat, tip trung vao nhitng phil hop vdi abstractive summarization va

long-document.

1.6.1. PubMed Article Summarization dataset (ccdv/pubmed-summarization)

Day 14 dataset pho bién nhat va duoc st dung rong rdi cho nhiém vu abstractive

summarization trén bai bao y khoa tir PubMed. Dataset dugc xay dung tir kho PubMed

Open Access, bao gdm cac bai bao khoa hoc y sinh ddy du (article) 1am input va

abstract (tom tat) lam ground truth summary [36].

Chi tiét: Dataset co kich thudc khoang 100K - 1M mau (train/validation/test),
v6i input dai (thudng hang nghin tokens) va abstract ngan gon, tip trung vao y
chinh nhu myc tiéu nghién ctru, phuong phép, két qua va két luan. Dir liéu dugc
tién xir 1y (pre-tokenized), dé tich hop v&i thu vién Hugging Face Transformers
(qua run_summarization.py script).

U'u diém: Phu hop cho long-document summarization, phan anh thuc té tai liéu
y té (bai bao PubMed thuong dai va phirc tap). Dataset ndy duoc sir dung trong
nhiéu nghién ciru vé mé hinh Transformer-based, gitip danh gia kha nang tong
hop thong tin tir van ban dai ma khong mat ngit canh.

Vi du: Mot input c6 thé 1a toan bo phan Introduction + Methods + Results +
Discussion ctia bai bao vé thir nghiém 1am sang, va summary 13 abstract khoang
200-300 tur.

Ung dung: Dataset Iy tuong cho fine-tuning cidc md hinh nhu LongT5, vi hd
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trg input dai va domain y té chuyén siu [36].

1.6.2. Benchmark va metrics danh gia

Dénh gia BTS thuong két hop metrics ty dong (automatic) va danh gia con ngudi

(human evaluation), vi metrics lexical c6 thé khong phat hién hallucination hoic

entity error.

« Metrics ty dong phd bién:

o ROUGE (Recall-Oriented Understudy for Gisting Evaluation): Do
overlap n-gram (ROUGE-1/2/L), ph6 bién nhit cho summarization.
ROUGE-L tap trung vao longest common subsequence, pht hop tom tit
dai [1], [13].

o BERTScore: Po semantic similarity bing cosine similarity vector tir
BERT/RoBERTa, t6t hon ROUGE & viéc xir Iy paraphrase va synonym
(vi du: "hypertension" va "high blood pressure"). Thuong dung F1-score
[37].

o METEOR: Két hop precision/recall voi stemming, synonym matching va
penalty cho order, tét cho tom tit y té noi tir ddng nghia phd bién [37].

o Céc metrics khiac: BLEU (cho machine translation-like), chrF (character
n-gram), hodc entity-level metrics (entity precision/recall dé do
faithfulness entity y khoa).

« Human evaluation: Panh gia faithfulness (trung thuc ngudn), entity accuracy
(dung entity nhu tén thudc, ma bénh), completeness (du y), coherence (mach lac),
va hallucination (khong tao thong tin sai). Thuong dung Likert scale hoac
pairwise comparison. Trong y té, human eval rat quan trong vi metrics ty dong
nhu ROUGE/BERTScore ¢6 correlation thap voi faithfulness [17].

1.6.3. Ap dung vao dd an

Trong d6 an "Xay dyng Gng dung tom tat vin ban y t&", dataset chinh dugc st dung
1a PubMed Article Summarization (ccdv/pubmed-summarization) dé fine-tune base
model long-t5-tglobal-base-booksum bang PEFT. Dataset nay phu hop vi input dai

(PubMed articles), domain y té tiéng Anh, va abstract 1am ground truth abstractive.

Qua trinh danh gia sé sit dung ROUGE (1/2/L). Human evaluation v6i biomedical
ner (Named Entity Recognition) s& tap trung faithfulness va entity accuracy dé dam

bao tom tit an toan cho tng dung y té. Viéc fine-tune trén PubMed gitip md hinh
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thich nghi t6t hon véi entity y khoa, giam hallucination, va hd tro ngudi ding Viét
Nam (bac si/nha nghién ctru) tém tit nhanh tai liéu PubMed tiéng Anh [36].

1.7. Téng quan vé ngdn ngir 1ap trinh Kotlin va SwiftUI:

Trong bdi canh phat trién ung dung di dong hién dai, dic biét la cac rng dung y té xur
1y dit liéu nhay cam nhu van ban y khoa (bdo cao bénh an, bai bao PubMed, tom tat
abstractive), viéc lya chon ngon ngit va framework giao dién can dam béo tinh an
toan, hiéu suét, d& bao tri va trai nghiém nguoil dung mugt ma. Do 4n nay st dung
Kotlin cho Android (két hop XML) va SwiftUI cho iOS dé xay dung phién ban da
nén tang, tan dung uu diém cua tung h¢ sinh thai trong viéc hién thi van ban dai,
highlight entity y khoa (tén thudc, triéu chimg, ma ICD-10), va quan 1y trang thai
dong (dang tai tom tat tir backend, 18i xtr 1y, két qua hién thi) [38], [42].

1.7.1. Ngon ngir Kotlin trong phat trién Android
- Trong dy 4n Xay dung Ung dung tom tit vin ban y té, nén tang Android dugc
phat trién bang ngon ngi 14p trinh Kotlin két hop véi XML dé xay dung giao dién nguoi
dung. Pay 1a cach tiép can truyén thong nhung 6n dinh va hiéu qua, dic biét phu hop
v6i cac tmg dung xir Iy ndi dung chuyén sdu, yéu cau giao dién rd rang, dé doc va dé
kiém soat ludng hién thi thong tin y khoa.
- Kotlin mang lai nhiéu loi ich quan trong nhu ct phap ngin gon, an toan null
(null safety) va kha ning tuong thich cao vé&i Java, giup tdn dung toi da hé sinh thai
Android hién 6. Piéu nay dac biét hiru ich trong viéc trién khai céac chire nang xu ly dir
liéu van ban, goi API tom tét, quan ly trang thai tai dit liu va xu 1y 16i. Trong khi do,
viéc xay dung giao dién bang XML gitip mo phong chinh xac thiét ké tir Figma sang
ung dung thuc té, ho tro tot cho cac man hinh ¢6 bd cuc phtrc tap nhu hién thj van ban
y t& dai, két qua tom tit, so sanh ndi dung gbc va ndi dung rat gon (hudng phat trién),
hozc danh diu céac thong tin y khoa quan trong (hudng phat trién).
- Uu diém nbi bat khi ding Kotlin + XML trong g dung tom tat vin ban y té:
* An toan va giam 16i runtime: Null safety loai bé NullPointerException — rii
ro cao khi xtr 1y dir liéu y té tir ngudi dung (vi du: van ban nhap tay hoac tir
PDF), dam bao entity quan trong (tén thudc, triéu chimg) khong bi null dan
dén crash hodc hién thi sai [38]. Vi du: Khi hién thi tém tat, Kotlin gitp kiém
tra null an toan trudc khi bind dir liéu vao TextView.
« Tai sir dung layout va kiém sodt giao di¢n: XML cho phép dinh nghia cac
component tai sit dung nhu CardView cho khung vian ban gdc/tom tat,

RecyclerView cho lich sir tom tit, va ConstraintLayout cho bd cuc phirc tap
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(so sanh nodi dung gbc, tom tit, highlight entity bang mau sic — Hudng phat
trién). Diéu ndy dam bao ndi dung y té duogc trinh bay rd rang, dé doc (font
16n, khoang cach dong rong, dark mode hd trg - Hudng phat trién), giam nguy
co hiéu sai théng tin 1am sang [39].

* Tach biét logic va UI theo MVVM: Kotlin xur ly ViewModel (quan 1y trang
thai: loading, success, error khi tom tét), LiveData/Flow cho cép nhat realtime,
trong khi XML dinh nghia UI — phu hop véi tmg dung y t& can dé& test (unit
test logic tom tit) va bao tri (thém tinh ning highlight entity mdi) [40].

* HOb tro coroutines va Flow: X 1y bat dong bo murot ma khi goi mo hinh Al
(LongTS5 inference), tai van ban dai hoac déng bo lich st tém tit véi Room
database, tranh blocking UI thread — rat quan trong cho trai nghiém nguoi
dung khi xur 1y tai liéu y té [41]

1.7.2. SwiftUI va giao di€én ngwoi dung cho hé sinh thai iOS

- SwiftUI 1a framework do Apple phat trién nham xay dung giao dién nguoi ding
theo hudng hién dai, truc quan va c6 tinh khai bao (declarative). Trong du an xay dung
mg dung tom tit vin ban y t&, SwiftUI duoc str dung dé phat trién phién ban iOS cia
ung dung, voi muc tiéu mang lai tradi nghiém muot ma, nhét quan va tdi wu cho viée doc,
phan tich va tuong tac voi ndi dung y khoa.

- So véi UIKit truyén thong, SwiftUI cho phép mé ta giao dién bang cu phap

Swift ngin gon, d& hiéu va gan chit véi dir liéu dong thong qua cac co ché nhu @State,
@Binding va ObservableObject. Cach tiép can nay dic biét phu hop voi ung dung xtr
Iy vin ban y té, noi giao dién can phan anh lién tuc cac trang thai nhu: dang xir Iy tom
tat, hién thi két qua, cap nhat ndi1 dung dau vao hodc lam noi bat céac thong tin quan
trong. Ngoai ra, SwiftUI hd tro tot viée chuyén doi thiét ké tir Figma sang giao dién thuc

te, dam bao tinh nhat quan vé bd cuc va trai nghiém nguoi dung gifta cac nén tang.

- Uu diém khi sir dung SwiftUI trong du 4n:

» Cap nhat giao dién thoi gian thuc va declarative: Mo ta Ul theo trang thai
(state-driven), tu dong redraw khi dir liéu thay d6i (vi du: @State var
summaryText cdp nhat Text view ngay khi backend tra tom tit), giam
boilerplate code so v6i UIKit — phut hop cho hién thi két qua abstractive dong
[42]. Vi du: Khi nguoi dung nhdp van ban bénh an, SwiftUI tu cdp nhat
preview tom tit ma khong can reload view.

« Preview trwc quan va thiét ké nhanh: Xcode Preview cho phép xem thay
d6i realtime (tir Figma sang code), hd trg dark mode, dynamic type va

accessibility (VoiceOver doc entity y khoa rd rang) — dam béao giao dién y té
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d& tiép can cho bac si va bénh nhan [43].

« Tich hop siu véi SwiftUI ecosystem: Ho tro Combine/AsyncSequence cho
bat dong bd (goi APL hién thi progress bar), va @Environment cho inject dit
liéu toan cuc (nhu user preferences vé ngdn ngir tom tét) [44]. SwiftUI con hd
trg da nén tang (iPhone/iPad/macOS), mé rong tmg dung sang Mac cho nha
nghién ctru xem tom tit PubMed trén man hinh 16n.

 Hiéu suit va accessibility built-in: SwiftUI t6i vu cho modern devices

(iPhone 12+), v6i built-in support cho large text, high contrast — quan trong
trong y t& dé tranh hiéu sai thong tin (vi du: triéu chimg duoc highlight rd)
[45].
1.8. FastAPI va kién tric RESTful API
1.8.1. Tong quan vé FastAPI
FastAPI 1a framework web Python hién dai (ra mét 2018), dua trén Starlette (ASGI
async) va Pydantic (type validation), ndi bat v&i hiéu ning cao (twong duong
Node.js/Go), tw dong OpenAPI docs (Swagger/ReDoc) va ho trg async/await [46], [47].
Trong d6 an, FastAPI lam backend dé xtr Iy request tom tit vin ban y té (nhan input tir
app di dong, chay LongT5 inference, tra tom tat JSON), tin dung async cho concurrency

cao khi nhiéu ngudi dung gui tai liéu dai [48].

Uu diém ndi bat trong tng dung AI/ML y té:
« Hiéu ning va async: Xir Iy nhiéu request dong thoi (inference LongT5 trén
GPU/CPU), phu hop cho real-time summarization [46].
« Type safety va auto-validation: Pydantic validate input (vin ban y té khong
rong, d dai hop 1y), giam 15i runtime — quan trong dé tranh hallucination do
input xau [47].
« Tich hgp Hugging Face: D& load model LongT5/PEFT, deploy inference
endpoint (/summarize) [48].
« Auto docs va dé test: Swagger Ul gilip test endpoint nhanh, hd trg tich hop
frontend (Android/iOS) [46].
Nhuge diém: Async code phirc tap hon cho ngudi méi, CPU-heavy tasks (inference 16m)
can worker (Celery) — khic phuc bang Uvicorn + GPU [47].
1.8.2. Kién tric RESTful API véi FastAPI

RESTful API dya trén resources va HTTP methods (GET/POST/PUT/DELETE
trong ung CRUD), stateless, st dung status code chuan (200 OK, 201 Created, 400
Bad Request, 401 Unauthorized) [49]. FastAPI trién khai RESTful ty nhién: router
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dinh nghia endpoint, dependency injection cho auth (JWT), Pydantic models cho
request/response [46].

Ap dung:

Endpoint POST /summarize nhan
{"text": "No6i dung bénh 4n hodc tai lidu y té...",
"mode": "short"}

Két qua tra vé {"summary": "N§i dung tom tat..."}voi status code va error

handling cho input y té khong hop 1 [50].

1.8.3. M6 hinh MVC
- MVC la viét tit ciia cum tir “Model-View-Controller” [51]. La mé hinh thiét ké

sir dung trong k¥ thuat phan mém. MVC 1a mot mau kién tric phan mém dé tao 1ap giao

dién nguoi dung trén may tinh.

Mo hinh MVC thuong duoc chia lam 3 phan. Mdi phan dam bao mot vai tro
va nhi¢ém vu riéng biét khac nhau.

Model: La by phan c6 chirc nang luu trir toan bd dir li€u ctia ing dung va la
cau ndi gitra 2 thanh phan bén dudi 1a View va Controller.

View: Day 13 phan giao dién danh cho ngudi dung. MVC 1a phuong tién hién
thi cac ddi tuong trong mot tng dung.

Controller: La by phan c¢6 nhiém vy xu 1y cac yéu ciu nguoi dung dua dén

thong qua View.

Ludng xir 1y trong MVC

Khi mét yéu cu ciia khach hang tir may khach (Client) gui dén Server. Thi
bi Controller trong MVC chan lai dé xem d6 1a URL request hay su kién.
Sau d6, Controller xtr Iy input cta user roi giao tiép véi Model trong MVC.
Model chuén bi data va gtri lai cho Controller.

Cubi cung, khi xtr 1y xong yéu cau thi Controller giit dir liéu trd lai View va

hién thi cho ngudi dung trén trinh duyét.

1.9. Téng quan vé co sé dir liéu cuc b Room, CoreData
1.5.1. Room Database (Android)
Room 1a thu vién luu trir dit 1i€u cuc bo do Google phat trién, thudc bd Android

Jetpack, hoat dong nhu mot 16p triru tuong (abstraction layer) trén SQLite. Room giup

don gian hoa vi¢c thao tac véi co s¢ dir liéu bang cach cung cap cac thanh phan rd rang

va an toan kiéu dit lidu (type-safe) [52].
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Céc thanh phan chinh ctia Room gom:
« Entity: Biéu dién bang dit liéu trong co s& dit lidu.
« DAO (Data Access Obiject): Dinh nghia cac phwong thirc truy van dir liéu
(insert, update, delete, query).

« Database: L6p quan 1y co sé dit lidu va két ndi cac entity véi DAO.

Uu diém cua Room:

- Hb tro kiém tra cau 1énh SQL tai thoi diém bién dich.

- Tich hop tét véi kién trac MVVM va LiveData / Flow.

- Giam thiéu 15i khi thao tac truc tiép v6i SQLite.

- Phu hop cho cac trng dung Android can luu trit lich st xur 1y dir ligu, chéng han
nhu két qua tom tit van ban y té.

1.5.2. Core Data (iOS)

Core Data 1 framework quan 1y dir liéu cuc bd do Apple cung cap, duoc sir dung
pho bién trong cac tmg dung i0S. Core Data khong chi don thuan 13 mét co so dir lidu,
ma 1a mot hé thong quan 1y vong doi dbi tugng (object graph management), cho phép
anh xa dit liéu tir d6i twong Swift sang dang luu trir bén viing, thudng 1a SQLite [53].
Céc thanh phan chinh ctia Core Data bao gdm:

- Managed Object Model: Binh nghia cAu trac dir liéu va cac thuc thé.

- Managed Object Context: Quan 1y trang thai va vong doi caa cac ddi tuong.

- Persistent Store: Lop luu trir dit li€u vat Iy (thuong la SQLite).

Uu diém cta Core Data:

- Téi wu cho hé sinh théi i0S va SwiftUL

- Hb trg quan 1y dir liéu phire tap va quan hé giira cac thuc thé.

- Co ché cache va lazy loading giup cai thién hiéu ning.

- Phu hop cho céac ting dung can luu trir va truy xuét dir liéu cuc bo mot cach hiéu
qua.

1.10. Két chwong 1

Chuong 1 da trinh bay cac co so 1y thuyét nén tang phuc vu cho viéc xay dung
g dung tom tat vin ban y té duwa trén tri tué nhan tao. Noi dung chuong tap trung gidi
thiéu mo hinh ngodn ngit 16n (LLM), kién trac Transformer va vai trd ctia chung trong
bai ton tom tat vin ban. Pong thoi, chuong ciing phan tich mé hinh nén dugc lya chon
la pszemraj/long-t5-tglobal-base-16384-book-summary, phu hop véi viée xtr 1y céc tai
lidu y té co do dai 1on. K§ thuat tinh chinh mé hinh hiéu qua tham s6 (PEFT) véi LoRA
dugc trinh biy nham giam chi phi huan luyén trong khi van ¢am bao hiéu nang mé hinh.

Bén canh d6, cic van dé lién quan dén tbi wu hoa, 6 phirc tap tinh todn va phuong phap
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danh gid mé hinh bang chi sé ROUGE ciing duoc dé cip. Nhitng ndi dung 1y thuyét nay
tao nén tang quan trong cho viéc thiét ké, trién khai va danh gia hé thong trong céc

chuong tiép theo cua dd an.
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CHUONG 2: PHAN TICH VA THIET KE HE THONG

2.1. Phan tich nghiép vu chinh ctia nguwdéi dung
2.1.1. Nhap va quan Iy tai liéu y té

- Nhap vin ban y té truc tiép dudi dang doan text dai.

- Tai 1én tai li¢u dinh dang PDF hoac DOC/DOCX.

- Trich xut noi dung van ban tur tai liu tai Ién dé phuc vu cho cac budc xu ly
NLP tiép theo.

- Hién thi ndi dung van ban gbc dé nguoi dung d6i chiu véi két qua phan tich.
2.1.2. Tém tit vin ban y té

- Sinh ban tém tat ngan gon tir van ban dau vao bang md hinh NLP.

- HO tro tom tat cac loai tai liéu y té nhu bai bao nghién ctru, bdo cdo lam sang,
tai liu hoc tap.

- Cho phép nguoi dung diéu chinh mirc d6 tom tit (ngan/trung binh).

- Hién thi két qua tom tat song song v&i vin ban goc.
2.1.3. Twong tac chatbot

- Gui cdu hoi tu nhién lién quan dén tai liéu (vi du: “Céc triéu chirng chinh duoc
dé cap trong tai liéu nay 1a gi?”).

- Nhan phan hoi duogc ngir canh hoa dya trén ndi dung van ban da nhap.

- HO trg hoi thoai nhiéu luot, gilt dugc nglr canh trong phién lam vigc.

- Sinh cau hoi on tap (quiz) dwa trén noi dung tai liu y té.
2.2. Thiét ké h¢ thong
2.2.1. So d0 nguyén Iy hoat dong

Truy cap rng dung

Man hinh tém tét y t&
Trang chinh
4
Nhap liéu/ Xcr ly file/ A 4
Anh )
Al Model: Xir ly & Tom tat
1. OCR/Text Extraction Hién thi k&t qua tom tat trén
A 2. Natural Language Processing man hinh
3. Key Word/ Algorithm
Van ban dugc xur ly 4. Key Word/ Context Analysis

T~

Thém item vao danh
danh sach

Quan ly danh sach
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Hinh 2.1. So' do nguyén Iy hoat déngSo do ca sir dung (Usecase)
2.2.2. So d6 ca sir dung
- So db ca sir dung 1a mot ki thuat duoc dung trong k¥ thuat phidn mém va hé
théng dé nam bét yéu cau chirc ning cia hé thng.

- Usecase tong quat:

Nhép liéu & Tom tét y t&

Trich xuét doan
Include Include, *

Model Al
., Include
Xem danh sach tom tat .
include, 3
Tém tét ngén (TL/DR)
Include
Xem chi tiét tom tat

User

Hinh 2.2. So' do Usecase tong qudt
Bdng 2.1. Pdc ta Usecase tong qudt

Ma Use Case UC-01

Tén Use Case Tong quat hé thong

Tac nhan Nguoi dung

Mo ta Cho phép nguoi dung str dung toan bd cac chirc nang chinh cua

ung dung tobm tat van ban y té, bao gém nhap liéu van ban, tdbm
tat ndi dung y khoa, trich xuat thong tin quan trong va twong tac
vGi chatbot AT hd trg gidi thich va tw van ndi dung y té

Dicu kién tién quyét Nguoi dung da cai dat timg dung trén thiét bi Android hoic iOS

va coO két noi Internet..
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Ludng chinh

1. Nguoi dung truy cap ung dung.

2. Ngudi dung nhap hodc dan vin ban y té (bénh an, bai bao y
khoa, hudng din diéu tri, két qua xét nghiém...).

3. Su dung cac chic nang chinh (UC02 — UCO05)

Keét qua mong mudn

Nguoi dung nhanh chong ndm duge ¥ chinh cua vin ban y té dai

va phurc tap.

- User Tro chuyén Chatbot:

User

Xem lich sir chat

Include

Tao cdu tré 1o vé y té

Include

Xem/ Xoa doan chat
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Bang 2.2. Pac ta Usecase Tuwong tac voi Chatbot

Ma Use Case  [UC-05

Tén Use Case  [Tuong tac véi Chatbot

Tac nhan Nguoi dung

MO ta Nguoi dung dit cau hoi ty nhién vé strc khoe va y té. Hé théng giri

truy van dén API Gemini véi prompt sirc khoe.. Dit liéu sire khoe val
y té duoc dinh kém dé ca nhan hoa phan héi. Chatbot c6 thé nhd hoi

thoai va phan hdi lién tuc nhiéu luot.

Diéu kién tién

quyét

Nguoi dung di ding nhap va co két ndi internet.

Luodng chinh

1. Gui cau hoi nhu “Pau 1a triéu chirng ctia cdm cim”

2. Backend xur ly, goi Gemini API
3. Gemini tra 10i phdi d6

Hién thi tra 10i cho ngudi ding

Két qua mong

muon

Nguoi dung nhan duoc 16i khuyén dé cai thién sirc khoe va cho biét

tinh trang 1 cach hop li
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- So 6 hoat dong chtrc ning trd chuyén véi chatbot

Ngu&'i ding Hé théing

? Kiém tra token

Nhap néi dung
Luru lai lich str héi thoai

!

Luru lai lich str héi thoai

Tao prompt

Hién thj phan hoi

A

A

Gri GeminiAi va nhén
két qua

Nhan phan hoi

Tra va 18i

Hién thj |G

A

@

Hinh 2.4. So' d6 chitc ning Twong tac véi Chatbot
2.3. Két chwong 2

Chuong 2 d3 trinh bay qué trinh phan tich nghiép vu va thiét ké hé théng cho ting
dung tom tat van ban y té. Thong qua cac so do ca sir dung, cac chiic ning chinh ciia hé
théng duoc xac dinh 10 rang, dac biét 1a cac chuc nang lién quan dén viéc nhép van ban,
tom tat ndi dung va twong tac voi chatbot tu van sirc khoe. Chuong ciing mé ta ludng
hoat dong tong thé ciia hé thdng, thé hién cach ngudi ding twong tac véi tng dung va
cach chatbot xir Iy yéu cau thong qua mé hinh tri tué¢ nhan tao. Nhitng ndi dung phan
tich va thiét ké trong churong nay 1 co sé quan trong cho viéc trién khai, tich hop chatbot
va hoan thién trng dung ¢ cac chuong tiép theo, dam bao hé théng hoat dong 6n dinh va

dap tmg dung muc tiéu dé ra.
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CHUONG 3: TRIEN KHAI VA PANH GIA

3.1. Moi truong va cong cu 1ap trinh

- Backend: FastAPI.

- Frontend Android: Str dung Kotlin két hop XML dé xay dung giao dién hién
dai, dé ty bién.

- Frontend i0S: Str dung SwiftUI gitp khai thac tdi da kha niang native UI trén
10S.

- Co so dir liéu: Room, CoreData.

- Cong cy hd tro: Android Studio, Xcode, Cursor, Github.

- AI & Chatbot: M6 hinh tom tat vin ban y té va chatbot tu van strc khoé
3.2. M ta chire ning két qua da dat dwoc
3.2.1. Chuan bi dir li¢u

Dt liéu st dung: PubMed Article Summarization Dataset
a. Giéi thiéu vé PubMed Article Summarization Dataset

- PubMed Article Summarization Dataset 1a tap dir liéu pho bién trong linh vuc
xtr Iy ngdn nglr ty nhién, dugc xay dung tir cac bai bao khoa hoc y sinh hoc trén co s¢
dir licu PubMed. Mdi mu dit liéu bao gom hai thanh phan chinh: ndi dung bai bio y
té (article) va ban tém tit twong ing (abstract) do cac chuyén gia hodc tac gia bai
béo bién soan. Cac bai viét trong tap dir liéu thuong c6 do dai 16n, chira nhiéu thuat ngir
chuyén nganh, phil hop cho bai toan tom tit vin ban dai trong linh vyc y té.

b. Ly do lwa chon PubMed Dataset

- Phu hop véi linh v y té: Noi dung dir liéu dén tir cac bai bao khoa hoc y sinh,
sat voi muc tiéu xay dung Gmg dung tom tit vin ban y té.

- Chét luong cao: Phan tom tit (abstract) dugc viét boi cac nha nghién ciru, dam
bao tinh chinh xéc, khoa hoc va nhét quan.

- Van ban dai: B¢ dai cua bai bado phu hop vd1 moé hinh Long-TS5, cho phép khai
thac hi¢u qua kha nang xtr Iy ngit canh dai.

- Puoc str dung rong rdi: PubMed 1 tip dit liéu chun trong nhiéu nghién ctru vé
tom tit vin ban, giup két qua cia d6 an c6 tinh tham chiéu va so sanh véi cac cong trinh
trude do.

c. Tién xir Iy dit liéu

- Trich xuit ndi dung bai bao (article) va ban tom tit (abstract) tir tap dit liéu

PubMed.

- Loai bo cac mau dit liéu bi thiéu thong tin hodc co gia tri rdng (NaN).
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- Tinh to4n sé luong tir cia mdi bai bao va ban tom tit dé phan tich phin bd do

dai van ban.

- Str dung biéu dd hop (boxplot) dé xac dinh cac gia tri ngoai lai vé d6 dai.

- Loai bo cac mau c6 do dai vuot qua ngudng cho phép nham phu hop véi kha

nang xu 1y cia mo hinh.

- Giam kich thuéc tap dir liéu bang cach lay mau ngau nhién va xao tron dir li¢u.
- Chia dir li¢u thanh tap huan luyén va tap ki€ém tra.
- Token hoa van ban dau vao va dau ra, giéi han do dai to1 da va chuan hoa dix

liéu trudce khi dua vao mo hinh.
3.2.2. Chuén bi mé hinh

- Tai mo6 hinh nén va luong tr hoa

bnb_config = BitsAndBytesConfig(
load_in_4bit=True,
bnb_4bit_use_double_quant=True,
bnb_4bit_compute_dtype=torch.floatls

model AutoModelForSeq2SeqlM. from_pretrained(
model_ckpt,
quantization_config=bnb_config,
device_map

Hinh 3.1. So' d6 load base model + quantization 4-bit

- Ap dung k¥ thuat PEFT v&i LoRA

peft_config = LoraConfig(
r=16,
lora_alpha=32,
target_modules
lora_dropout=8.1,
bias .
task_type

model = get_peft_model(model, peft_config)

Hinh 3.2. So' @6 LoRA chén vao Transformer attention

- C4u hinh tham s huan luyén
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training_args Seq2SeqTrainingArguments(
output_dir '

per_device_train_batch_size=1,
per_device_eval_batch_size=1,
gradient_accumulation_steps=4,

learning_rate=5
num_train_epo

logging_steps=188,
logging_dir

fp16=True,
predict_with_generate=Trua,

report_to

Hinh 3.3. Tham s6 hudn luyén mé hinh

- Két qua huan luyén

Lr Epochs | ROUGE-1 | ROUGE-2 | ROUGE-L | ROUGE-Lsum
5e-5 3 0.2678 0.2678 0.1522 0.2120
2e-4 3 0.2714 0.0567 0.1521 0.2146
le-4 2 0.2690 0.0572 0.1522 0.2136

- Panh gia:

Két qua thuc nghiém cho thay viéc diéu chinh téc d6 hoc trong khoang tir 5e-5
dén 2e-4 khong tao ra su khac biét dang ké vé diém s6 ROUGE. Mic du téc do hoc 2e-
4 cho két qua ROUGE nhinh hon mét chit, su chénh 1éch nay 1a rat nho (<0,5%) va
khong mang lai lgi ich 1 rét khi tiép tuc giam téc d6 hoc trong céc giai doan huan luyén
sau. Diéu nay cho théy PEFT adapter c6 xu hudng hoi tu som, va tbc do hoc chu yéu
anh hudng dén do on dinh huan luyén hon 1a chat lugng tom tat cudi cing. Do dé, toc
dd hoc 5e-5 duoc lya chon nham dam bao qué trinh huin luyén 6n dinh va bao toan tot

hon kién thirc cua mo hinh co s6.

- Kiém tra voi NER vy sinh (Biomedical Named Entity Recognition) v§i model

"d4data/biomedical-ner-all":
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L rticoid r

pup', 'pups', 'rat’, 're d', 's e', 'ventilation’]

pre', 'preterm', 'pup', 'rat litter’, "single', 'timing"]

en n Articla):

HALLUCINATED EN Article):
['#&term’, , , erm', 'rat litter', , 'timing']

Hinh 3.3. Man hinh hién thi cdc entities

- Tinh diém hallucination:

_ents, gen_ents):

return 8.9
return len(gen_ents - article_ents) / len(gen_ents)

score = hallucination re_article(

1,
]

print(t" \nill

Hinh 3.4. Ham tinh diém hallucination

- Két qua hallucination score cho mau index 4096:
« HALLUCINATION SCORE (article-based): 0.78
Két ludn: Mic di mé hinh thé hién kha ning tom tat va dién dat lai ndi dung kha tdt,
dam bao dugc y nghia tong quat cua vin ban gdc, tuy nhién viéc thay doi van phong,
mo hinh ¢6 xu hudng viét lai hodc bién do6i tén cac thuc thé y sinh, kém theo 18i chinh
ta hodc khéc biét vé cach biéu dién so v6i ban tém tit tham chiéu
- > Lam giam muc d¢ trung khép bé mit gilta vian ban sinh va vin ban tham chiéu, tir

d6 1am ting chi s hallucination, mic du ndi dung cbt 15i trong nhiéu truong hop van
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gilt duoc tinh hop 1y va dang ngit canh.

3.2.3. Giao dién chirc nang cua ing dung
- Man hinh chinh

@ Extract
() short <:= 4

() TL:DR

Enter text or web address

Hinh 3.5. Man hinh hinh chinh

Giao dién chinh cua tng dung dugc thiét ké don gian, hd tro ngudi dung nhap dir liu
y t€ va tao ban tém tat nhanh chéng.

Ch thich:
- (1-3) Chon nguén dit liéu dau vao
Nguoi dung lya chon cach cung cap dit lidu:
1. Biéu tuong may anh (1) — Chup anh tai liéu y dé hé théng trich xuét vin ban
bang OCR.
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2. Biéu tuong tai liéu (2) — Upload tai liéu vin ban truc tiép.
3. Biéu tuong hinh anh (3) — Tai anh c6 san tir thi€t bi va hé thong trich xuat
van ban bang OCR.

- (4) Chon ché d¢ tom tat
Nguodi dung Iya chon muc do tom tat:
. Extract — Tom tit trich xuat, gitt nguyén cAu quan trong tir vin ban goc
(Hudng phat trién).
. Short — Tom tit ngan gon, c6 dong ndi dung chinh.
. TL;DR — Tém tit cuc ngin, cung cip y chinh tong quat.

- (5) Nhap ndi dung

Vin ban sau khi OCR hodc ndi dung ngudi ding nhap thil cong s& hién thi tai 6 nay.

Nguoi dung c6 thé chinh stra trude khi xir 1y.

- (6) Thuyc hién tom tit

Nhan nat APPLY dé hé théng Al xtr 1y va tao ban tom tat dua trén ché d6 da chon.

- (7) Piéu huéng chirc ning
Thanh menu phia dudi cho phép truy cap cac muc chinh:
« Home — Man hinh tom tét chinh
 Files — Quan ly tai liéu da luu
« Chat — Trao d6i voi Al vé ndi dung y té
« Settings — Cai dat hé thong
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- Man hinh danh sach di tom tét

Extract Summary 20/01/2026 00:36

This is a patient with a history of hypertension
and type 2 diabetes. The patient presents to
the em

Short Summary 20/01/2026 00:20

This is a patient with a history of hypertension
and type 2 diabetes. The patient presents to
the em

TL;DR Summary 20/01/2026 00:19
A 62- year old female with past medical

history of hypertension, Type 2 diabetes
melanitus and hyper

Extract Summary 20/01/2026 00:19

This is a patient with a history of hypertension
and type 2 diabetes. The patient presents to

the em
Extract Summary 20/01/2026 00:17
This is a patient with a history of hypertension

and type 2 diabetes. The patient presents to
the em

@ O - &

Summaries

Hinh 3.6. Man hinh danh sach ban tom tat
Man hinh Summaries cho phép ngudi ding xem lai, quan 1y va truy xut cac ban tom
tat y té da duoc hé théng tao trudc do.

Ch thich:
(1) Biéu tuong thung rac — Xo6a dit lidu
Nut ¢ goc trén bén phai cho phép nguoi dung:
« Xoa toan bo danh sach ban tom tat da luu

o Gidi phong bo nhd va lam mai dir lidu luu triv

(2) Danh sach cac ban tom tét
Mobi muc trong danh sach dai dién cho mot két qua tom tat trude do va bao gém:
« Tiéu dé ban tom tat

o Thoi gian tao
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Hién thi ngay va gid hé thdng sinh ban tom tit, giup theo ddi lich sir xtr 1.

o NOoi dung rat gon
Hién thi mot phén ndi dung dé ngudi dung nhan di¢n nhanh tai ligu.

Ngudi ding c¢6 thé nhin vao timg muc dé xem chi tiét day du

- Man hinh chi tiét ban tém tit

Extract

Summary

3

This is a patient with a history of
hypertension and type 2 diabetes. The
patient presents to the emergency room
complaining of short breath, chest pain,
and fatigue. She was initially treated with IV
morphine and blood-glucose replacement.
After two days, the patient improved and
showed improvement in both symptoms
and function.

@ O = &

Summaries

Hinh 3.7. Man hinh chi tiét ban tém tdt

Man hinh nay xuat hién sau khi ngudi ding chon mét ban tém tit trong danh sach lich

str. Chirc ning chinh 13 xem nédi dung day du va thuc hién céac thao tac lién quan.

Ch thich:
(1) Biéu tuong luu
Nut ¢ goc trén bén phai cho phép:

« Luu ban tom tit vao bo nhé thiét bi
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(2) Nut Edit
Cho phép nguoi dung:

o Chinh stra lai tiéu dé ban tom tat

(3) Noi dung ban tom tit

Hién thi toan bo két qua do h¢ théng Al tao ra dya trén van ban y té dau vao.

Nguoi dung c6 thé doc, sao chép hodc chinh sira .

(4) Nt QUIZ (Hudng phat trién)
Kich hoat chirc ning tao cau hoi 6n tap tir ndi dung tom tat.
Tinh ning nay hd tro:

« Hoc tap kién thirc y khoa

o Kiém tra muc d0 hi€u ndi dung van ban

- Man hinh chat with ai:
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Chat with Al
’ e
Hello! | am a specialized medical

and health assistant. Please ask me
any questions you have about health,

medical conditions, symptoms, or
wellness.

This is informational only, not medical
advice. Consult a healthcare provider,

What are the symptoms of the flu and
cough?

Flu symptoms often include fever, body
s, fatigue, headache, sore throat,
= Icough. A cough itself can be dry
~oduce mucus, and is a common
symptom of the flu, colds, or other
respiratory issues.

This is informational only, not medical
advice. Consult a healthcare provider.

Nhap tin nhan... q

® ) - @

Chat

Hinh 3.8. Man hinh chat with AI
Churc nang Chat with Al cho phép nguoi dung tuong tac tryc tiép v6i hé thong tri tué
nhan tao dé hoi — dép, giai thich hodc khai thac thém thong tin tir ndi dung y té da tom
tat.

Ch thich:
(1) O nhap ndi dung
« Ngudi ding nhap cau hoi hodc yéu ciu tai dy
e Co thé hoi vé:
o Giai thich bénh ly
o Y nghia chi s6 xét nghiém
o Toém tit lai ndi dung theo cach dé hiéu hon
(2) Nut gtri (Send)
« Gui cau hoi dén hé thong Al
« Hé thong xir 1y va tra 10i tu dong
(3) Khu vuc hién thi hoi thoai
o Hién thi lich sir trao ddi gitta nguoi dung va Al
« Tin nhin ngudi dung va phan hoi tir AT dugc phan biét bing bd cuc giao dién
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- Man hinh cai dat:

General

About App
Privacy Policy

Send Feedback

App version 1.0

@ (. - €3

Home Summaries Chat Settings

Hinh 3.9. Man hinh cai dat

Cac chuc nang nay hién tai méi & mure giao dién (UI level) va chua dugc tich hop xtr
1y logic phia sau (backend/functional processing).

Man hinh Settings cung cép thong tin vé tng dung va hd trg nguoi dung trong qua
trinh sir dung.
Céac muc chinh bao gom :
1. About App
Muc nay hién thi thong tin téng quan vé tmg dung, bao gém:
o Tén ung dung (Medical Summary)
e Phién ban hién tai

« Muyc tiéu phat trién: hd tro tom tit va khai thac thong tin y té bang Al
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Thong tin nhém phat trién (néu cb)

2. Privacy Policy

Cung cip chinh sach bao mat dit liéu, bao gdm:

Céch hé thdng xir Iy dit liéu van ban va hinh anh y té
Cam két khong chia sé thong tin c4 nhan trai phép

Quy dinh luu trit va bao vé dir liéu nguoi dung

3. Send Feedback
Cho phép ngudi dung giri gop y hodc bao 16i:

Guri phan hoi vé chét luong tom tit
Béo 16i hé thong

Dé xuat tinh nang méi

Thong tin phan hoi ¢ thé dugc giri qua email hodc biéu mau tich hop.

3.3. Kiém thir

SVTH:

Home Workspaces API Network

http:/[localhost:8000)

Hinh 3.10. Hinh anh request tir server khi ma cé két qua tra vé status 200
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API Network

Hinh 3.11. Request tir server khi ma dau vao nhdp vao khéng ding dinh dang

Home Workspaces API Network

PoST http:ffiocal

© http://localhost:8000/chat

POST http

binary GraphQL

Hinh 3.12. Request tir chatbot vé cdu héi triéu chimg
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Home Workspaces API Network

®  POST hi

http://localhost:8000/chat

POST hitp://lo

Body

none form-data x-www-form-urlencoded @ raw binary GraphQL

Body

{} JsoN ~

Hinh 3.13. Request tir chatbot tir chéi cung cdp théng tin khi dwoc héi vé chudn
doan bénh

s ®  POST http://localhos ® tp:/flocalhos ST htt calho! v 5] No environment

(i http://localhost:8000/chat ] Save W Share <’

http://localhost:8000/chat

Params Autho or ead (£] Scripts Settings
form-data x-www-form-urlencoded binary GraphQL

1d I take?"}

Body Cookie: eaders (4) Test Results = 4% 200 OK

{} JSON v

3| m O

vé nén

Hinh 3.14. Request tir chatbot tir chéi cung cap théng tin khi dwoc hoi
uong thuoc gi va khuyén di gap bac st
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o000 for i in {1..10); do; curl -X POST "http://localhost:8000/summarize?mode=tidr

~ using &

-+ for 1 in {1..10}

do
-X POST "http://localhost:80080/summarize?mode=tldr" \
-H "Content-Type: application/json" \
-d @payload.json &

-X POST "http://localhost:8000/summarize?mode=short" \
-H "Content-Type: application/json" \
-d @payload.json &

-X POST "http://localhost:8000/summarize?mode=extract"” \
-H "Content-Type: application/json" \
-d @payload.json &

done

[2]
[3]
[4]
[5]
[6]
[7]
(8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
(18]

Hinh 3.15. Lénh request api dong thoi 30 lan

TERMINAL

HTTP/1.1

Hinh 3.16. Két qud server log ra server cé thé chay 30 api dong thoi

3.4. Panh gia két qua

- Ung dung di dugc hoan thién & mirc co ban, dap tmg cac chirc nang chinh theo
muc tiéu dé tai.

- Hé thdng cho phép ngudi ding nhap van ban y té va thuc hién tom tit noi dung
bang mé hinh tri tué nhan tao.

- Chatbot tur van sirc khoe hoat dong 6n dinh

- Giao dién nguoi dung duoc xdy dung bam sat thiét ké trén Figma, dam bao tinh
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truc quan va dé sir dung.

- Qua trinh tich hop giira giao dién tmg dung va backend dién ra thong sudt, phan
hdi twong ddi nhanh.

- Két qua tom tat dat chat lugng pht hop cho muc dich hd trg tiép can thong tin
va tiét kiém thoi gian doc tai lidu.
3.5. Két chwong 3

Trong chwong 3, qua trinh x4y dyng va hién thuc hoa hé théng da duoc trinh bay
chi tiét, bao gdm moi truong phat trién, cong cu lap trinh va cach trién khai cac chirc
nang chinh ctua tng dung. Chuong nay da mo ta viéc tich hop mo hinh tri tu¢ nhéan tao
vao hé thong, ciing nhu viée xay dung giao dién ngudi ding trén nén tang di dong. Két
qua dat duogc cho théy hé théng hoat dong dung theo thiét ké dé ra, tao nén tang cho viéc

danh gia, cai tién va mo rong tng dung trong cac huéng phat trién tiép theo.
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KET LUAN VA HUONG PHAT TRIEN

1. Két qua dat dwoc
Trong qua trinh nghién ctru tim hiéu kién thuc, 1y thuyét va trién khai tmg dung
d6 an da dat dugc nhirng két qua sau:
- V& mit 1y thuyét:
« Trong qué trinh tim hiéu va thuc thi du 4n dé gitp ching em nam viing va ap
dung dugc nhimng kién thirc co ban dé xay dung nén mot ting dung
« Rén luyén ky ning phén tich nghiép vu, thiét ké hé théng va xay dung quy
trinh xur Iy dir li€éu cho mot ing dung thuc té.

Vé mit Gmg dung:
« Xay dyng va trién khai thanh cong ung dung di dong hd tro tom tat van ban
y té.

« Tich hop mé hinh tri tué nhén tao vao hé théng backend dé xir Iy yéu cau tom

tat tir nguoi dung.

« Thiét ké giao dién Gmg dung truc quan, bam sat ban thiét ké Figma va dam

bao kha nang sir dung co ban.

«  Ung dung hoat dong 6n dinh, dap tng duoc muc tiéu hd trg nguoi ding tiép

can tai liéu y té nhanh hon.
2. Han ché

Ngoai nhirng két qua di dat duoc trong qua trinh thyc hién dé tai. Hé thdng con
mét sb han ché nhu:

- Chét luong tom tat phu thudc vao moé hinh va dir ligu huin luyén, chua dugc
danh gia sau bang cac phuong phap danh gia thii cong.

- Ung dung méi dimg lai & mirc h trg tom tat, chua tich hop cac chirc ning nang
cao nhu ca nhan hoa hoic truy van thong tin chuyén sau.

- Hi¢u nang h¢ théng 6 thé bi anh huong khi xtr Iy van ban c6 do dai 1on.

- Vi thoi gian c6 han, kinh nghi¢m thuc té chua nhiéu nén viée phan tich bai toan
vé co ban d3 thyc hién twong dbi ddy du, tuy nhién chua mé ta ddy da moi khia canh
cta van dé.

3. Huéng phit trién

- Mo rong tap dir liéu huin luyén dé cai thién chét lugng va do chinh xac cta két
qua tom tit.

- Nghién ctru tich hop thém cac k¥ thuat danh gid va kiém ching chat lugng dau
ra cua mo hinh.

- Phat trién thém cac chirc nang nhu dit cau hoi theo ndi dung tai lidu, highlight
thong tin quan trong hodc hd trg da ngdn ngir.
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