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TOM TAT: Viét Nam la mot trong 56 cdc mude 6 ty ¢ tinh trang suc
khoe hoc dwong, ty 1é hoc sinh mdc cac tdt can thi va cong veo cot
song dang & mikc cao va dang lo ngai. Nguyén nhdn chinh dan dén
cde tinh trang nay la do tw thé ngoi hoc khéng ding cdch va mat tdp
trung khi hoc. Hién nay van chuwa cé thiét bi nao giup hé tro viée
gidm sdt tie thé ngoi hoc va nhdc nhé khi hoc sinh mt tdp trung, givp
hoc sinh hoc tdp hiéu qua hon va giam nguy co mdc cdc bénh vé mit
va cgt song. Bai bdo “Gidi phdp iing dung Al hé tro' canh bdo bdo
vé suc khoe trong khi lam viéc va hoc tap” nham giup nguoi hoc tdp
trung va giam thiéu cdc van dé sirc khoe lién quan dén hoc dirong.

ABSTRACT: Vietnam is among the countries with a high and
concerning rate of school health issues, particularly the prevalence
of myopia and scoliosis among students. The primary cause of these
conditions is improper sitting posture and lack of concentration while
studying. Currently, there is no device available that assists in
monitoring students' sitting posture and reminds them when they lose
focus, which could help them study more effectively and reduce the
risk of eye and spinal problems. The paper " AI Application Solutions
for Health Protection Alerts During Work and Study” aims to help
learners stay focused and minimize health issues related to school
activities.

1. Gioi thiéu van de nghién ciru

Theo céc thong ké vé tinh trang strc khoe

hon & nit giGi va dic biét tic dong manh dén do
tudi tir 10 dén 18 [3].

hoc duong, ty 1€ hoc sinh méc céc tat can thi
va cong veo cot sdng dang & mirc cao va dang
lo ngai. B4o c4o m&i nhat vé cong tac phong
chdng mu 16a cho thay, ty 1& hoc sinh méc can
thi tai Viét Nam dao dong tr 10% - 12% &
khu vuc néng thén va tir 17% - 25% & khu
vuc thanh thi [1]. Mot nghién ctru khac g::in
day ciing chi ra ring, ty 1& nay da ting 1én dén
40% - 50% & hoc sinh tai cac thanh phé 16n
[2]. B@)ng thoi, bénh cong veo cot séng anh
huong t6i khoang 1% - 4% dan sb, pho bién
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Nguyén nhan chinh din dén cac tinh trang
nay la do tu thé ngdi hoc khong dung cach va
mét tap trung khi hoc. Tuy nhién, hi¢n tai van
chua c6 thiét bi nao giup hd tro viée giam sat
tur thé ngéi hoc va nhéc nhd khi hoc sinh mét
tap trung, gitp hoc sinh hoc tap hiéu qua hon
va giam nguy co méc cac bénh vé mit va cot
song. Nhan thiy nhu cau cép thiét nay, tac gia
da tién hanh nghién ctru va phat trién “Phan
mém Al hd trg hoc tap va lam viéc” nhim
gitip ngudi hoc tap trung va giam thiéu cac
vén dé strc khoe lién quan dén hoc duong.



2. Co'sé ly thuyét va phuong phéap nghién ciru
2.1. Co'sé Iy thuyét

Nghién cau, tim hiéu cac tng dung cua tri tué
nhén tao hd tro viéc ning cao kha nang tap trung
trong qua trinh hoc tap va chdng cong veo cot
song, can thi do ngdi hoc sai tur thé.

Nghién ctu v& ngon ngit lap trinh: Python.

Nghién ciu lap trinh giao dién tng dung bang
PYQI5.
2.2. Phuong phdp nghién cuu

Phuong phap phan tich va tong hop ly thuyét:

Ching toi da nghién ctru va danh gia hiéu qua cua
Al trong viéc phét hién, giam thiéu sy sao nhang.

Phuong phap quan sat khoa hoc: Nghién cau,
tim hiéu tmg dung tri tué nhan tao vao phan mém
hd trg hoc tap va lam viéc.

Phuong phap thuc nghiém khoa hoc: Nghién
cau lap trinh phan mém hd tro tap trung hoc tap
cho hoc sinh, thir nghiém thuc t dé c6 nhimg diéu
chinh téi wu.

3. Két qua nghién ciiu va ban luan
3. 1. Phuong dn thiét ké
Cau tao chung (hinh 1)

MainProgram.py
(Quan ly chinh)

J

!

in. Form data.
ThreadCam.py ( (;(;grr(;l}/léilr; pgeyi CountDown.py ThrreadChatGPT.py (Quan Iy ngpa);/
(Xt Iy hinh anh) ding) & (Quén ly pomodoro) (Hoi dap) thang)
Hinh 1. So d khéi cua hé thng
So db nguyén Iy hoat dong chinh ciia hé thdng (hinh 2).
PyQt5
Giao dién neyoi duna chinh
| | | |

Xir ly hinh anh, video An dia ALl s . Xir ly giong néi
phét hign Khuon mat Han ﬂ'}ff;r'fr:;ft”m";ftt:; tt::frfgd"‘ B phgt hien tu thé thanh van ban Xit Iy thoi gian

Media Pipe

Phét canh bao am thanh

Canh bao
am thanh thanh

Giri tin nhin email

Smtplib

v

Speech

Recoanition

Xt 1¥ va dugf ra cau tra loi

Open Al
(GPT 35)

Hinh 2. So db nguyén ly hoat dong chinh cia hé thng
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Dir liéu thu tr
webcam

v

Dlib dé nhan dién
khudn mat

\
EAR = (|P2 - P6| + [P3 - P5|) /
(2 *|P1 - P4l

Canh bdo méit tap
trung(am thanh, tin nhan)
+ tin nhan

EAR<0.2

Hinh 3. Luu d6 thut toan nhan dang cong
veo cot séng

*Thugt toan nhdn dang cong veo cét séng
duwoc sur dung trong MediaPip:

Thuat toan nhan dang cong veo cot song
dugc sir dung dé phat hién xem ngudi ding
c6 dang gitr tu thé dang hay khong dua trén
phan tich géc gitra cac diém méc trén co thé.
Thu vién Mediapipe cung cip cac diém mdc
nay bao gém mili, vai va hong. Sau do, hé
thdng sé tinh toan goc tao bai 3 diém méc nay
dé dua ra quyét dinh.Quy trinh chi tiét cua
thuat toan nhu sau:

Buoc 1: Sir dung Mediapipe dé ldy céc
diém méc trén co thé, cu thé 1a diém miii
(Nose), vai (Shoulder) va héng (Hip).

Bueéc 2: Xac dinh toa d6 cua ba diém nay
trén khung hinh.

Buéc 3: Tinh toan géc gitra ba diém miii,
vai va hong:

Dix liéu
thu tur
wehra

v

Mediapipe dé liy cac diém méc
trén co thé miii (Nose), vai
(Shoulder) va héng (Hip).

v

Xac dinh toa d6 mii (Nose), vai

(Shoulder) va hong (Hip).

\’

Tinh toan géc gitra ba diém mii,
vai va hong
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Goc khong
nim trong
khoang

120°-240°

Canh bao am
thanh

>

Hinh 4. Luu d thuat toan nhan dang khudn

mat mat tap trung

Tinh gdc gitra duong thang ndi tir vai dén
miii va tir héng dén vai.

G6c nay thé hién sy nghiéng cua cot séng,
néu géc nam trong khoang tir 120 d6 dén 240
d6 thi nguoi ding dang giit tu thé thing lung.

Buéc 4: Néu goc khong nam trong khoang
120-240 d9, hé théng nhan dién ring tu thé
lung dang bi cong va phat canh bao &m thanh.

Buéc 5: Sau khi phét hién va xir 1y tu thé
lung, hé théng sé tiép tuc giam sat va kiém
tra lai sau mdi vai gidy dé dua ra canh bao
tiép theo néu can.

*Thugt toan nhédn dgng khudn mdt mat tap
trung duotc s dung trong OpenCV, Dlib
Thuat toan nhan dang khudn mat mat tap
trung nham phat hién khi nguoi ding nhim
mét quéa lau hoic khéng nhin vé phia man
hinh, tir d6 dua ra canh bao dé ngudi dung tap
trung tro lai. Thuat todn st dung thu vién dlib



dé nhan dién khuon mat va du doan cac diém
dac trung trén khuén mat (landmarks). Bac
biét, hé théng tap trung vao cac diém mdc
quanh mat dé tinh toan ty Ié khia canh mat
(EAR - Eye Aspect Ratio), tir do phat hién
trang thai mat tap trung.

Buéc 1: Str dung dlib dé phat hién khubn
mat va cac diém méc trén khudn mit.

Phan mém khi hoan thanh (hinh 5)
B ' MainWindow

Main Form Schedule

Buéc 2: Tinh toan ty 1& khia canh mat
(EAR) dua trén cic diém mdc xung quanh
mat. Cong thirc EAR duoc tinh nhu sau:

EAR = (P2 - P6| + [P3 - P5|) / (2 * |P1 -
P4))

Trong d6 P1 dén P6 14 cée diém mdc quanh mit.

Buéc 3: Néu EAR thip hon mét ngudng
dinh trude (thuong 1a 0.2), diéu nay c6 nghia
la mat nguoi dung dang nham.

8/10/2024 = (=D
12:00 AM =
Nhan dién hanh vi

Count Down: -1 day, 21:18:49

Back straight

Count down pomodoro: 1p34s
Giai dap Chat GPT

Hinh 5. Giao dién chinh hé théng

3.2. Chirc nang xw ly div liéu

OpenCV (Open Source Computer Vision
Library):

Chtic nang: OpenCV bao gdm hon 2500 thuat
toan xir ly hinh anh va thi giac may tinh. N6 da
duoc str dung trong nhiéu tng dung, tir nhan dién
khudn mat cho cAc & t6 tu 14i dén tng dung y hoc
va nhiéu linh vuc khac. Trong bai béo nay:

Str dung OpenCV dé chuyén doi mau va xir ly
hinh anh tir webcam.

Str dung OpenCV dé V& cac diém danh dau va
duong néi trén hinh anh webcam dua trén dit liéu
tir MediaPipe Pose.
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Xac dinh goc giita cac diém danh dau trén co
thé (vi du: dau, ¢, vai) dé kiém tra tu thé va phat
hién néu nguoi dung dang mét tap trung.

Phét ra &m thanh canh b&o va hién thi
thong bao trén hinh anh néu tu thé khong
ding.

Dlib: Chtrc ning cung cap cac cdng cu cho
nhan dién khuén mit, phat hién diém dic
trung trén khudén mat va nhiéu thuat toan
khac. N6 ciing hd tro nhiéu ngén ngir 1ap
trinh va duoc st dung rong rai trong cac ang
dung nhan dién khudn mat [4].

MediaPipe: Chirc ning cung cip kha ning
phét hién vi tri ciia cc thanh phan trén khudn mat,
nhan dién ctr chi va phan tich dir liéu video thoi



gian thuc. N6 da duoc sir dung rong réi cho viéc
xay dung cac g dung lién quan dén thi giac may
tinh va tri tué nhan tao. Trong du an nay:

Pygame: Pygame sir dung dé phat am thanh
thong béo khi xay ra cac sur kién nhu tu thé khéng
t6t hozic khi tay duoc phat hién trén mit.

SpeechRecognition: Chirc ning trong phan
mém, thu vién SpeechRecognition duoc sur dung
dé chuyén ddi giong ndi ciia ngudi ding thanh van
ban. Nguoi dung c6 thé giri cac lénh bang giong
ndi dé twong tac vai hé théng, chang han nhu yéu
cau tao cau hoi hoac kiém tra cau tra loi caa ho.
Thu vién ndy gidp cung cip kha ning tuong tac
théng qua giong ndi trong duy &n.

GPT-3 (Generative Pre-trained Transformer
3): Chirc ning trong phan mém nay, GPT-3 dugc
str dung dé tao cAu hoi dua trén ndi dung hoc tap,
d4anh gia cau tra 10i cia ngudi ding va cung cip
phan hdi thdng minh. N6 gitip hé thong tao cu
hoi, dé xuat muc tiéu hoc tap va lich trinh, x4c dinh
do hiéu biét ciia nguoi ding va huéng dan céch cai
thién. GPT-3 d6ng vai tro quan trong trong viéc hd
tro qué trinh hoc tap va twong tac gitra ngudi ding
va hé théng.

3.3. Nguyén ly hogt dong

Phét hién mét tap trung thong qua trf tué nhan
tao Al: Webcam s& nhan va gui tin hiéu vé cpu,
sau d6 Al s& phan tich thdng qua hanh dong hay
biéu cam khudn mit dé dwa ra canh béo néu ngudi
dung bi mét tap trung nhur:

Phét hién tu thé lung cong qua thuit toan
nhan dang cong veo cot sdng duoc st dung
trong MediaPip dé nhan dién tu thé va xac dinh
Vi tri ciia cac diém quan trong trén co thé (nose,
shoulder, hip, bing cach si dung ham
calculate_angle, lay ba diém lam tham sé; Goc
gitta ba diém nay (point_a, point b, point_c trong
ung véi miii, vai va hong) (hinh 6).

Trong giai doan lam viéc Pomodoro (25 pht),
néu géc cho thdy tr thé lung cong (goc 16n hon
ngudng cho phép) va thoi gian vuot qua
cooldown_time (30 gidy), hé thng st dung
pygame dé phat am thanh canh béo tur
sound posture alert; dong thoi hé thdng vi xu ly s&
thong ké 15i va thoi gian méc 16i cong lung.

Trong giai doan nghi ngoi (5 phut), hé thdng s&
khong phét hién tur thé lung cong dé nguoi ding cd
thé nghi ngoi.

Phét hién lung cong

Phat hién ngoi lung veo

Hinh 6. Phét hién lung cong, lung veo

Phét hién ngu gat, méit lim dim

Y c

=~

Phat hi¢n mdt liéc trai phdi,nhin xa xdam

Hinh 7. Phat hién nga gat, mat lim dim, mat liéc trai phai,nhin xa xam



Phét hién mat mat tap trung qua thuat toan
nhan dang khuén mat mat tap trung duoc st
dung trong OpenCV, Dlib:

Str dung Dlib dé nhan dién khudn mat va
diém landmark, dic biét quanh ving mat. Po
khoang céch giita cac cip diém landmark doc
theo chiéu doc ctia mat va chia cho khoang
cach giira diém landmark & goc ngoai cua
mt.(hinh 7)

Trong giai doan lam viéc Pomodoro, néu
EAR thép hon ngudng va duy tri qua 30 gidy,
sir dung pygame dé phat 4m thanh canh béo;
dong thai hé thong vi xir Iy s& thng ké 16i va thoi
gian méc I3i mat mét tap trung

Tam thoi ngling kiém tra tinh trang mat
trong giai doan nghi ngoi ctia Pomodoro.

Phét hién nguoi ding dit tay 1én mat (mét tap
trung) bang media pipe trong thoi gian pomodoro
va dura ra canh bao giong néi:

Sir dung MediaPipe Hands dé nhan dién tay, str
dung Dlib hozc tuong ty dé nhan dién khudn mat
va diém landmark. So sanh vi tri cua tay véi vi tri
caa khudn mit, xac dinh tay dat 1én mat néu tay
nam trong pham vi cua khuén mit.

Khi tay dat 1én mat, dém thoi gian, néu thoi
gian qua mic quy dinh ma tay van trén mét trong
thoi gian 1am viéc Pomodoro, hé théng phat am
thanh canh bao véi pygame va thong ké 13i.

Téng hop 16i theo ngay va tuan roi gui tin
nhin email d&én phy huynh:

Dung dictionary Python dé luu trit thong
tin thong ké theo ngay, theo tudn va thoi
lwong vi pham 131 bao gdm s 1an va tong thoi
gian méc cua timg 15i.

Trong vong lip chinh, cip nhat s 1an va
téng thoi gian mic 16i vao dictionary Start,
tong hop dir liéu hang ngiy va hang tuan tir
Start, tao béo cdo chi tiét.

Str dung smtplib va email.mime dé soan
va giri email tong hop dir liéu. Dung thu vién
schedule dé tu dong hoa viéc téng hop dit li¢u
va gtri email theo lich trinh.
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Tich hop quan ly thoi gian va cong viéc: Phin
mém di tich hop mat tinh nang toan dién bang
ngbn ngit python gilp ban quan ly thoi gian va
cong viéc mot cach hiéu qua nhat:

DPém nguoc ngay thi: Mat tinh ning vo cling
hitu ich gitip ban theo ddi thoi gian con lai cho ky
thi quan trong sap téi. Pay nhu mét 16i nhac nho
gitip nguoi hoc chit dong, chuan bi tot nhat cho céc
ky thi quan trong.

Phuong phép Pomodoro: Téi wu héa sur tap
trung thdng qua ky thuat quan ly thoi gian
Pomodoro, thoi gian hoc va nghi ngoi tuy thude
vao cai dat. (Vi du vai chu ky 25 phit lam viéc
cham chi va 5 phit nghi ngoi).

Danh séch cdng viéc (To-do list): Sap xép va
hién thi mot cach khoa hoc cong viéc, quan 1y va
dam bao khéng bo s6t nhiém vu.

Tu hoc theo phuong phap Active Recall:
Phuong phap Active Recall 1a mét k§ thuat hoc tap
ndi tiéng tap trung vao viéc nh thong tin thong
qua viéc tur diit ra va tra 1oi cau hoi. Bidu nay kich
thich ndo bo va gitip ciing ¢b kién thirc mot cach
hiéu qua hon so vai viéc chi doc hodc nghe.

Hé thdng str dung thur vién chuyén doi giong
ndi thanh vin ban SpeechRecognition dé hiéu va
xir ly 1énh tir nguoi dimg, sau d6 truyén van ban
d6 dén mo hinh GPT-3 dé xur Iy va dua ra cau tra
i hozic huéng dan.

Tu dong tao cau hoi: St dung mé hinh
GPT-3 dé tu dong tao ra cau hoi tir noi dung
hoc tap. Nguoi dung c6 thé kich hoat chuc
nang bang cach néi "Bai hoc cua toi la gi?"

Theo ddi tién trién va tao cau hoi tuy chinh: Hé
théng theo dbi tién trién cia ngudi diing va tao cau
hoi tuy chinh dya trén nhiing khia canh ho gap khd
khan. Nguoi ding c6 thé néi "Toi cam thiy kho
khan & phan nao™?

Tich hop hé thdng phan hdi théng minh: GPT-
3 danh gia cAu tra 16i ciia ngudi duing va cung cap
phan hdi chi tiét vé ding/sai, dong thoi hudng dan
cach cai thién. Ngudi ding c6 thé néi "Kiém tra
céu tra loi cia toi'.



Xac dinh cAu tra |oi va phan tram hiéu biét: He
théng phén tich cau tra 10i dé xac dinh do chinh
xac va hién thi phan trim kién thic ndm duoc.
Nguoi ding ¢6 thé n6i "Toi hiéu bao nhiéu vé

phan nay"?

suat va tién trién ciia nguoi hoc. Ty dong tao lich
trinh hoc tap linh hoat va hiéu qua. Nguoi dung co
thé néi "Dé xuat mdt muc tiéu hoc tap cho toi".
3.4. Thez nghiém gidi phap

3.4.1. Lp rép céc thiét bj, thir nghiém

Dé xuat muyc tiéu hoc tap va lich trinh: Str dung
GPT-3 dé d& xuat muc tiéu hoc tap dua trén hiéu

Thi

Noi d D6i tuwgn Két qua
nghiém 0i dung 0i twong ét qua
Phat hién tu thé lung cong Nguoi dung Chinh xac 95% thir nghiém. Do tré
1 qua thoi gian dinh lugng trudc trung binh 2 gidy. Can dit camera
trong théi gian  hoc wedcam ngang ngudi dé phat hién chinh xac.
pomodoro
Phat hién mat mat tap trung Ngudi ding Chinh xac 90% thir nghiém. Do tré
) qua thoi gian dinh lugng trudc trung binh 3 gidy. Kho6 nhan dién khi
trong thoi gian hoc wedcam nguoi dung deo kinh hodc trong diéu
pomodoro kién anh sang yéu.
Phat hién ngudi dung dit tay Ngudi dung Chinh x4c 95% thir nghiém. Do tré
3 lén mat qua thoi gian dinh trudc trung binh 2.3 gidy.
luong trong thoi gian hoc wedcam
pomodoro
Téng hop 16i, thoi lwongmiac  Hé  thdng Chinh xac 95% thir nghiém. Thoi
4 16i giri bao bao email dén ghi nhan va gian xtr 1y trung binh 47 gidy. Sai sot
phu huynh theo ngay/tuan email tr do 16i két ndi mang hodc cdu hinh
dong email.
3.4. 2. Thir nghiém tong the
5 . . Thei gian
Lan thw Hiéu Do chinh . g’ Ao ol .
o ; T phan ung Keét qua thir nghiém
nghiém  suat Xac .
trung binh
Phan mém hoat dong khé tdt trong moi trudng
T kiém soét, tuy nhién c6 mot sd van dé vé do
run o ;
1 bi hg 85% 2.5 gidy  nhay, thoi gian phan tng trong céac tinh huong
in . \
thyc t€ va cac tinh ning giam sat con roi rac, can
nhiéu thao tic dé ching hoat dong.
Phan mém hoat dong dong bo, do chinh xéc cao
a giam thoi gian phan ung nhung hoat don
2 Kha  92%  2.0gay o8 glan p & mhine 0at Cong

chua muot, chua dinh Iuvgng duoc thoi gian khi

pham 15i

16



3 Tot 97% 1.5 giay

T4t ca cac chire nang va tinh nang hoat dong mot

cach mugt ma va hi€u qua. Phan mém hoan thién

v6i do tin cay va chinh xéc.

3.4.3. Hoan thién vé mgt cong nghé

Sau nhiéu lan thir nghiém va diéu chinh, giai
phép g dung Al hd tro canh béo bao vé sic khoe
trong khi hoc tap va lam viéc da hoan thién duoc
céc tinh ning tiéu chi dé ra: tich hop cac thu vién
Al dé phét hién tu thé ngdi sai léch, su mét tap
trung tir khudn mit; cung cap céc tinh ning quan
ly thoi gian va cong viéc, bao gdbm dém nguoc
ngay thi va phuong phap Active recall,
Pomodoro...

4. Két luan

Bai béo giai phap ting dung Al hd tro canh bao
béo vé strc khoe trong khi lam viéc va hoc tap da
d4p tmg yéu cau giam sat viéc tap trung hoc tap va
tu thé ngdi hoc cia hoc gitp hoc sinh rén luyén y
thuc tw gide, nghiém tic trong hoc tap va gitip hd
tro phu huynh giam sat duoc viéc hoc tap ctia con
em qua hé thdng tin nhin tong hop 16i mét tap
trung va ngoi sai tur thé ctia con em qua do kip thoi
nhéc nha hd tro con.

Str dung app Active Recall vai trg Iy GPT gilp
nguoi diing nang cao kha ning ghi nhé va hiéu biét
thong qua viéc dit cau hoi, tra 1oi chiing va thiét
1ap 16 trinh hoc tap gitip tang hiéu qua trong hoc
tap. Tich hop quan ly thoi gian va cong viéc trén
giao dién chinh app mang lai kha nang chi dong
va tién ich cho nguoi dung.

Y nghia khoa hoc va thuc tién

Y nghia khoa hoc. Phan mém danh dau mot
budc tién trong viéc &p dung tri tué nhan tao va
cong ngh¢ cam bién trong doi séng hang ngay. N6
khong chi mé ra canh cira cho cac nghién ciu vé
cach thire ti wu hoa méi trudng 1am viéc, hoc tap
ma con gop phan phét trién linh virc cong nghé va
tu dong hda trong sinh hoat ca nhan.

Y nghia thc tién: Phan mém hd tro hoc tap va
lam viée gitip nguoi ding duy tri tu thé 1am viéc
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t6t va diéu chinh méi truong 1am viéc phi hop,
giam thiéu mét moi va nguy co cac van dé sic
khoe lién quan dén tur thé ngdi.

Ha tro sirc khoe va tie thé tot: Phét hién ngudi
duing ngdi hoc khong dung tur thé, thiéu tap trung,
kiém soét thoi gian hoc tap, dua ra loa céc canh
béo sau thoi gian dinh trude dong thoi théng ké 16i
va thoi gian 13i giri qua email hang ngay, hang tuan
cho phu huynh va ban than hoc sinh.

Két hop str dung thur vién Al GPT-3 dé dit cau
hoi kich thich sur ghi nhé, danh gia mirc do hiéu biét
V& bai hoc va dura ra muc tiéu hoc tap.

Giai phéap vé cong nghé nay la hé thong hd tro
toan dién, gitip nguoi hoc khdng chi tap trung hon
ma con quan ly thoi gian va sic khoe mét cach
hiéu qua, dem lai gid tri trong moi truong gido duc
hién dai.
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