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Tém tit: Gia hoa dan sé dang trd thanh mot trong nhimg thach thire toan cau, khong
chi & cac qubc gia phat trién ma ca tai Viét Nam. Day 1a mot bai toan kho ddi véi chinh
pht trong viée dam bao chét lugng chim séc sirc khoe cho ngudi cao tudi. Trong khi
do, su phat trién manh mé cia céc cong nghé mo1 nhu Internet van vat (IoT), D ligu
16n (Big Data), Dién toan ddam may (Cloud Computing) va Tri tué¢ nhan tao (Al) dang
tao ra mot cude cach mang trong linh vyuc y té. Bai bao nay trinh bay thiét ké va xay
dung mt robot tich hop tri tué nhan tao nham hd tro chim soc ngudi cao tudi. Robot
¢6 kha ning giao tiép don gian véi nguoi ding vé céc van dé nhu thoi tiét, ngay thang,
ké chuyén cudi va dua ra mét s6 101 khuyén sire khoe co ban khi nguoi ding cam thiy
khong khoe. Ngoai ra, robot c6 thé do cac thong sb sirc khoe nhu nhiét d6 co thé, nhip
tim va nong do oxy trong méu, sau d6 giri dir liéu tGi mot img dung theo ddi sirc khoe
trire tuyén va phét canh béo qua email khi théng sé vugt ngudng. Két qua thir nghiém
thye té cho thy robot di chuyén mugt ma, cic chirc ning nhu giao tiép, do nhiét do va

giri canh bao hoat dong 6n dinh va cho két qua twong déi chinh xac.

Tir khéa: Robot cham séc y té, tri tué nhén tao tich hop cam bién y té, cham séc stre

khoe, tro 1y do.

THE STUDY AND DESIGN OF A ROBOT FOR ELDERLY CARE

Abstract: Population aging is becoming one of the major global challenges, not only in
developed countries but also in Vietnam, posing significant difficulties for the
government in ensuring adequate healthcare for the elderly. Meanwhile, the rapid
development of emerging technologies such as the Internet of Things (IoT), Big Data,
Cloud Computing, and Artificial Intelligence (Al) is driving a revolution in the healthcare

sector. This paper presents the design and implementation of an Al-integrated robot to
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support elderly care. The robot is capable of basic interactions with users on topics such
as weather, calendar dates, telling jokes, and providing simple health advice when the
user is feeling unwell. Additionally, it can measure key health indicators including body
temperature, heart rate, and blood oxygen saturation. The collected data is sent to an
online health monitoring application and email alerts are triggered when any parameter
exceeds a predefined threshold. Experimental results demonstrate that the robot can
move smoothly, and features such as communication, temperature measurement, and

alerting function reliably and with reasonably accurate results.

Keywords: Medical care robot, artificial intelligence integrated with medical sensors,

healthcare, virtual assistant.

1. Pit van dé

Thé gi6i dang phai déi mat tinh
trang gia héa dan sé nhu mot théch thirc
cho su phat trién. Theo Lién hop qudc,
trong nhirng thap nién sap t6i, thé gidi s&
chimg kién sy gia ting manh mé s6 ngudi
cao tudi. Cy thé, theo du bao cua Quy Dan
s6 Lién hop quéc (UNFPA), dén s6 tir 60
tudi trd 1én trén toan thé gidi s& dat mirc
2,1 ty nguoi vao nam 2050, tuc la cor 8
ngudi trén thé gidi thi s& co 1 ngudi ¢ do
tudi 60 tro 1én. Theo Béo cdo tinh hinh xa
hoi thé gidi nam 2023 cua Lién hop qudc,
hién twong gia hoa dan s6 dién ra sém
nhit & cac nude ¢6 trinh do phat trién cao,
nhung c6 tdc do gia ting nhanh hon & cac
nudc it phat trién hon. Hién tai, chau Au
va Bic My 1a hai khu vye ¢6 ty 18 nguoi
cao tudi cao nhat; trong khi d6 Tay A, Bic
Phi, va cac nudc chau Phi & vung céan
Sahara du kién c6 toc do gia ting nhanh
nhét vé s6 lugng ngudi cao tudi trong ba
thap ky t6i. Tai chau Au, ty 1& nguoi cao
tudi & Italy dang tang khi do tudi trung
binh durge nang tir 43 1én 46 tudi. Co quan

Théng ké qudc gia Italia cho biét, dan sb
nude nay ¢6 thé giam gan 20% trong vong
ndm thap nién to1 do ty 1¢ sinh giam. Tai
chau A, Nhat Ban 13 mot trong s nhimng
nudce 6 ty 18 dan sé gia cao cua thé gidi.
Theo sb liéu do Bo No1 vu va Truyén
théng Nhat Ban céng bd, nhimg ngudi
trén 65 tudi hién chiém toi 29% tong dan
s6 nurée nay [1].

Hién nay tai Viét Nam co 14,2 tri¢u
ngudi tir 60 tudi trd 18n, ting 2,8 triéu
nguoi so voi nam 2019 va duge du bao
xap xi 18 triéu ngudi vao nim 2030 [1].
Chi s6 gia hoa c6 xu hudng ting 1én nhanh
trong 10 nim tré lai day, c6 xu hudng tiép
tuc ting nhimng nim tiép theo.

Trong tinh canh d6 mot van dé vé
mit dao dirc dugc dé cép la tinh trang
nhiéu ngudi gia phai séng neo don va tiép
tuc lam viéc dé duy trinh cugc séng du di
16n tudi. Nhiéu giai phap di duoc trién
khai dé khic phuc tinh trang trén nhu ting
phac loi chinh sach xa hoi dé khuyén
khich sinh san, xay dung trung tdm cham
soc nguoi 10m tudi,.. nhitng van chua xir
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1y hoan toan dugc vin dé. Pé gbp phan
vao viée xtr Iy vin dé gia hoa dan s6 ciing
nhu chdm soéc nguoi gia neo don, nhom
nghién ctru thiét ké mot robot két hop tri
tué nhén tao va IoT dé phuc vu cham soc

nguoi cao tudi.
2. Co s Iy thuyét

Nghién citu vé robot chiam soc stc
khoe tich hgp Al va IoT dang ching kién
su phat trién ngay cang manh mé trén toan
cau. Su két hop nay mang lai kha ning tu
dong hoa nhidu tac vy, nang cao hiéu qua
chim séc, giam tai cho nhan vién y té va
ho tro nguoi bénh, gia dinh bénh nhan tot
hon. Mot du an cua Aldo Novaznursyah
Costrada va cic dong nghiép dd ching
minh tinh kha thi ctiia hé théng thu thap dix
liéu dya trén ToT dé do nhip tim, nong do
ox1 trong mau va nhiét do trong thoi ki
Covid-19, dat duwgc do chinh xac tuwong
db6i cao [2]. Nam 2022, Danielle Ishak da
ché tao mot robot cho ngudi cao tudi véi
kha ning giao tiép co ban nhu xem thoi

tiét, ké chuyén hay dat lich kham véi bac
si. San pham van dang trong qua trinh thir
nghiém nhung da chimg minh dugc ring
ngudi cao tudi hoan toan c6 thé thich nghi
va st dung robot mdt cach hiéu qua [3].
Tai Viét Nam, Doan Thai Hung da thuc
hién du an xay dung tro Iy ao toan dién
Tiéng Viét v6i Python ciing ¢6 nhitng kha
ning tir tro chuyén co ban dén nang cao
hon nhu giri email, doc bao [4]. Cac
nghién ctru ndy da cung cép goc nhin méi
hon vé viéc két hop Al ToT vao robot
trong linh vuc y té.

Trong bai bao nay, nhom tac gia da
nghién ctru thiét ké robot c6 kha ning giao
tiép co ban véi ngudi ding nhu chao hoi,
xem thoi tiét, doc béo,.. Pic biét, robot
con dugce tich hop thém hé théng do sire
khoe tmg dung ToT dé giri dir lidu 1én app
trén dién thoai va giri email canh bao.

3. Phwong phap nghién ciru

3.1. Thiét ké so' dd h¢ thong

Hinh 1. So do khoi chirc nang ciia hé thong
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Hé thong robot str dung 2 khéi chinh:

Khéi xir Iy trung tam: S dung
Raspberry Pi 4 13 vi diéu khién xtr Iy tin
hiéu nhén duge tir 2 cam bién MLX90614
va MAX30100, sau do gui dir li¢u nhan
duge qua wifi dén app trén dién thoai.
Dong thoi, xir Iy va nhan dang giong néi
ctia ngudi ding dé dua ra phan hdi theo
yéu céu.

Khéi di chuyén: St dung ESP32
cO chirc nang nhan tin hiéu diéu khién
trén dién thoai, tir 46 diéu khién co céu
chap hanh.

Hé théng robot hoat dong theo
nguyén ly:

Raspberry Pi 4 sé dong vai tro nhu
mdt khéi diéu khién trung tam, trg 1y ao

duoc xay dung sé nghe va phan hoi nhitng

théng tin ma ngudi ding yéu cau (néu trg
Iy 40 khéng thé nhan ra cau lénh 1énh cia
nguoi st dung né sé& hoi lai, sau 3 lan
khong thé két ndi tro a0 sé tu tEit) va nhéan
théng s6 nhiét do, nhip tim va ndng do oxi
trong mau tir 2 cam bién MLX90614 va
MAX30100 duge truyén qua Pi. Ddong
thor, dit lidu cia 2 cam bién trén ciing duge
truyén qua Wifi t6i app Blynk bang thu
vién BlynkLib. Khi cac thong sb sirc khoe
vugt ngudng thi hé théng s& giri Email vé
dién thoai dé canh bao, nhw Hinh 2a.

Bén canh do robot con c6 kha ning
di chuyén nhu Hinh 2b. Bo mach ESP32
s& doéng vai trd chinh trong khéi di
chuyén, nhan Iénh diéu khién trén app
Blynk rdi truyén qua L298N dé diéu khién
hai dong co DC12V.

T

Ch s

Hinh 2a. So do thiee té ciia khoi xir Iy trung tam

Hinh 2b. So dé thue té ciia khéi di chuyén
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3.2. Thiét ké phin cirng
3.2.1. Lwa chon vi diéu khién
a. Raspberry Pi

Trong hé théng nay nhém lwa chon
st dung Raspberry Pi 4 (Hinh 3) lam vi
diéu khién trung tdm vi nhitng wu diém
cua no nhu kich thude nho, linh hoat véi
nhiéu hé diéu hanh, hd trg nhiéu ngdn ngir
lap trinh va gia thanh hop ly.

Hinh 4. Raspberry Pi 4 sau khi da
trang bi hé th(fng tan nhiét

Khi van hanh hé théng, Raspberry ¢6
hién tugng néng 1én nhanh chong. Piéu nay
khién cho tudi tho ctia hé théng bi giam khi
st dung lau dai nén nhom trang bi thém cho
bo mach hé théng 2 quat tan nhiét va vo
nhoém vai thiét ké gitp thoang khi.

b. ESP32

Trong khéi di chuyén, nhom chon
ESP 32 lam vi diéu khién chinh vi né ré
va c6 thé két ndi wifi véi dién thoai. Pidu
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nay cho phép nhém tao ra mot app diéu
khién robot trén dién thoai.

Hinh 5. ESP32

3.2.2. Lwa chon tich hop cdc cim

bién y té
a. Cam bién MLX90614

V61 do chinh xac 0,02°C va pham vi
do nhiét dd tir -40°C dén 125°C, cam bién
do nhiét do khéng tiép xac MLX90614 1a
mdt lwa chon tdi wu trong tim gid trung
binh - thip. Khi do nén dé khoang cich
giita d6i tugng va cam bién vao khoang 2
- 5 cm dé két qua do duoce chinh x4c nhét.

b. Cam bién MAX30100

Str dung con chip MAX30100, cam
bién nay gitip do nhip tim va ndng do oxi
trong mau cua nguoi dung. Tuong tu nhu
cam bién MLX90614, khi st dung nén dé
khoang cach giira ddi tugng va cam bién

vao khoang 2 - 5 cm.

Hinh 8. Sac du
phong Container
50000mAh 66W

Hinh 7. Cam
bién MAX30100



3.2.3. Thiét ké hé thong nguon

a. Sac
50000mAh 66 W

du phong Container

O khdi xtr Iy trung tam, Raspberry
Pi yéu ciu ngudn 5V-12V dé dam bao
hoat déng 6n dinh nén nhém quyét dinh
chon Sac du phong Container 50000mAh
66W dé cap ngudn vi thoi gian sir dung
lau, dién ap phu hop, nhiéu loai dau ra va
gia ca phai chang.

b. Pin 18650 2600mAh 5C

Khéi di chuyén sir dung 2 dong co
DC 12V nén cin t6i thiéu 3 vién pin
18650 2600mAh 5C dé cép du dién 4p va
dam bao dong co chay khoe. Khong cap
chung ngudn véi khdi xir Iy trung tam vi
dé bi nhiéu tin hiéu va sut ap.

3.2.4. Thiét ké h¢ thong nghe -

nhin cua robot
a. Man hinh

Nhim phue vu muc dich hién thi, giai
tri va ting tinh tién loi khi sir dung, robot
dugc trang bi thém modt man hinh cam mg
Waveshare 7.0 inch. Nguoi ding co thé
thao tic cham tryc tiép trén man hinh, truy

cap internet, xem video giai tri,..

64.7mm

e

Hinh 9. Pin 18650 2600mAh 5C

18.4mm

Hinh 10. Waveshare 7inch
b. Loa

Nhom lya chon loa Bluetooth Mini
Chess BS01 vi loa cho chit lugng am thanh
bass trep cuc chic, kha ning chéng nuéc va
kich thude nhé gon. Loa duoc két ndi truc
tiép véi Raspberry Pi dé phat am thanh.

Hinh 11. Loa Bluetooth Mini Chess BS01

Hinh 12. Mini microphone USB MI-305

¢. Microphone

Robot con duge ldp thém 1 mini
microphone USB MI-305 dé thu tiéng khi
chay chuong trinh trg Iy d0. Gigng noi cia
ngudi ding s& duoc thu qua thiét bi, hé
thdng xr Iy va giri phan hdi theo yéu cau.

3.3. Phit trién phin mém

3.3.1. Cai dit hé diéu hanh cho
hé thong
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Dau tién, nhom cai dit hé diéu hanh
Ubuntu cho laptop, sau d6 lam tuong tu
véi Raspberry Pi Os cho Pi. Vi lya chon
ngon ngit 1ap trinh 1a Python nén nhom cai
dit VSCode dé qua trinh l4p trinh tr¢ nén
dé dang hon. Théng thuong co thé 1ap

Raspberry Pi OS

trinh tryc tiép trén Pi, tuy nhién qué trinh
nay hay xdy ra hién tuong giat, lag nén
nhom da cai diat SSH Remote trén
VSCode dé lién két phan mém nay véi Pi.
Qué trinh nay s& gitp rit ngin thoi gian
thao tac, lap trinh tién lgi hon.

SSH Remote

Hinh 13. Qua trinh cai dat hé diéu hanh

3.3.2. Lip trinh tro ly 7o Abbey

Dé xay dung duoc mét tro 1y 4o

riéng hoan chinh phai trai qua 4 giai doan:

©00000

Y g hen > ™ o o A

e b o fede s ol
ey e e rp—— a0k Wt mal S 2 e Pon 8
DSp—

ey

PI—

Hinh 14. Chu trinh xdy dung tro Iy ao[11]

24 | TRUONG DAI HOC HAI PHONG

Lén ké hoach, thuc hién, kiém tra va san
xuat. Két hop véi yéu cau k¥ thuat, nhom
xay dung duoc cac bude hoan thién tro 1y
ao nhu hinh 14.

e ]

&2
(=
<
<>

-

Hinh 15. Logical flow cua tror Iy dgof12]



Theo d6 nhom bude diu dit muc
tiéu xay dyng mot trg 1y dao co cac tinh
ning sau: Chao hoi, xem ngay - gi0, xem
thoi tiét, ké chuyén cudi, tro truyén don
gian véi nguoi ding, cung cap cho ngudi
ding nhitng hiéu biét vé thé gidi, trang bi
kha ning chuin doan so bd tinh trang
bénh, c6 thé doc dit liéu tir cam bién, lién

két véi app Blynk va Email.

Tr¢ ly 4o hoat dong theo nguyén ly
nhu Hinh 15:

Dau tién, thiét lap mét “key word”
dé danh thire trg 1y 0. Néu tro Iy 4o nghe
hiéu va trich xuit dugc tir khoa né sé dua
ra phan hoi. Trong truong hop khong trich
xuét duge cau 1énh tro 1y s& hoi dé ban lip
lai cau hoi. Néu nhéan biét dugc cau lénh
no s& trich xuat thong tin dé tra 1oi. Néu
tiép tuc khong nhan biét dwoc cau [énh nd
s& tiép tuc hoi cho dén khi ngudi ding ra
Iénh “dirng hoat dong”.

3.3.3. Tich hop thém cdm bién
¥y té

Sau khi dad xdy dung thanh cong tr¢
Iy 40, nhom tiép tuc sir dung hai cam bién
14 MLX9064 va MAX30100 dé do céc
thong so st khoe.

from smbus2 import SMBus
from mlx90614 import MLX90614

- bus = SMBus(1)

sensor = MLX99614(bus, address=©x5A)
6 print "Ambient Temperature :", sensor.get_ambient()
print "Object Temperature :", sensor.get_object_1()

8 bus.close()

Pé c6 thé doc duoc cam bién
MLX90614 ta can phai cai dit 2 thu vién

smbus2 va mlx90614. Luu y trude khi
viét code can kich hoat giao tiép I2C cua
Raspberry Pi bang lénh: sudo raspi-
config.

ort time

rt max30100

- mx30 = max30100.MAX30100()

mx3@.enable_spo2()

7 while 1:
mx38.read_sensor()

mx38.ir, mx3@.red

12 hb = int(mx30.ir / 100)

13 spo2 = int(mx3@.red / 180@)

if mx30.ir

16 print("Pulse:",hb);

!= mx3@.buffer_ir :

if mx38.red != mx3@.buffer_red:

18 print("SP02:",spo2);

20 time.sleep(2)

Tuong ty nhu trén ta ciing can
import thur vién MAX30100 dé tinh toan

s6 liéu thu dugc.
3.3.4. Két néi hé théng IeT

Nhom quyét dinh tich hop thém
mang IoT vao du 4n théng qua viéc day
cac thong sb nhiét do, nhip tim va ndng do
oxi trong méu 1én app dé c6 thé theo doi

tir xa va luu tri¥ trong thoi gian ¢ dinh.

Pé lam dugc chire nang trén, dau tién
phai tién hanh cai dt thu vién BlynkLib
trén Raspberry Pi. Sau do, tién hanh tao tai
khoan va du an trén app Blynk IoT.

Sau khi di do xong théng s sirc
khoe, néu dir liéu thu dwge cham mée
nguy hiém thi trg 1y 40 s& giri email thong
bao khin vé email cta ngudi ding nhu
hinh 17.
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Healthcare

39.85

Hinh 15. Giao dién do thong sé sitc khoe

3.4. Ché tao thuc nghiém thiét bi

Mong mudn tao ra mot thiét bi thong
minh va gin giii v6i ngudi sit dung nén
nhom di thiét ké thiét bi thanh hinh robot

Hinh 17. Thiét ké 3D ctia thiét bi

4. Két qua va thio ludn

Robot chim séc sirc khoe dugc lip

rap va dua vao hoat dong thur nghiém tai
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Nhiét dd co theé wia do dude 18 38.49°C. Dy Ia rmuc
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Hinh 16. Thong bdo Email khén cdp

mini. Nhém sir dyng phin mém NX dé 1én

tuong va thiét ké san pham. Sau khi 1én duoc
ban vé timg phan cua thiét bi, tién hanh xuat
file xang dinh dang STL dé thure hién in 3D.

Hinh 18. Qua trinh in 3D

xuong thuyc hanh Truong Pai hoc Hai
Phong. Két qua thire t& duoc thiét bi nhu
hinh 20. Qua mot thoi gian sir dung nhan

thiy robot hoat dong tot, dam bao yéu cau



thiét ké dé ra. Thong s6 ky thuét ciia may Sau khi robot dugc ché tao hoan

duoc trinh bay trong bang 1. thién, nhom nghién ctu thuc hién van

hanh dé khao sat do chinh xdc cua hé
théng so v&i thiét ké. Cac cam bién
MLX90614 va MAX30100 dugc kiém tra
bang cach so sanh két qua do voi thiét bi
y té tiéu chuin tai cing thoi diém (nhiét
ké hoéng ngoai y té va may do nhip
tim/SpO2 y té). Mdi chi s6 dugc do 10 lan

Bk 0. Boborehtm wbe vk e lién tiép, lay trung binh va so sanh sai so

nguwoi cao tuoi twong doi.

Bdng 1. Théng s6 ky thugt ciia robot Abbey

Modul Abbey

Kich thude 300 x 200 x 600 mm

bién ap 5V-12v

Vi didu khién Raspberry P14

Cam bién MLX96014 - MAX 30100

Cép ngudn Pin 50000mAh

Kha nang di » .. .. ..

5 Tién - Lui - R& trai - R€ phai

chuyén
Tich hgp trg 1y 4o theo do1 va cham soc sirec khoe: Chao hai,
tro chuyén, xem ngay - gid, xem du bao thoi tiét, hiéu biét vé
thé gidi, ké chuyén cuoi, ky ning dwa ra 1oi khuyén cham soc
suc khoe

Tinh nang

Tich hop trg 1y 4o v6i 2 cam bién do nhiét d6, nhip tim va ndng
d6 oxi trong mau dé do théng sé stre khoe cho nguoi ding
Guri dit Liéu do dugc lén app Blynk IoT va théng bao qua Email

cho bac si
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Bdng 2. Bdng so sdanh robot Abbey véi thiét b y té don 1é

N Robot Nhigt ké May do Trg 1y do
Abbey hong ngoai SpO2 don thuan
Do nhiét do Co Co Khong Khong
bo SpO2 Co Khong Co Khong
Giao tiép giong noi Co Khéng Khong Co
Canh bao qua email Co Khong Khong Khong
Giri dir ligu ToT Co Khoéng Khong Khong
Gia thanh Trung binh Thap Thap Trung binh

5. Két luan

Sau qua trinh nghién ctru va trién
khai, nhom da nghiém tic thyc hién theo
mot quy trinh khoa hoc bai ban va ché tao
thanh cong thiét bi robot theo ddi sirc khoe
tir xa. Robot duoc thiét ké dé do luong
mdt s6 chi s6 strc khoe co ban nhu nhip
tim, nhiét d9 co thé va ndng dé oxy trong
méu. Dit liéu thu thip dugc truyén qua
mang IoT dén bac si gia dinh, gitip hd tro
theo ddi sirc khoe tir xa, giam thiéu chi phi
di lai va ting tinh chi djng trong vigc

cham soc sure khoe tai nha.

Ngoai chirc ndng do luong, robot
con duge tich hop céng nghé Al dé dong
vai tro nhu mot trg 1y do ca nhan, co thé
giao tiép co ban véi bénh nhén, hd tro giai
dap cac vin dé thuong gip (dau dau,
chong mit, cam cam...), cung cip théng
tin thoi tiét, ngdy gio hodc ké chuyén giai
tri, gop phan ning cao tinh thdn va cai

thién sire khoe tdm 1y cho nguot sur dung.
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Robot ciing ¢6 kha ning di chuyén don
gian va hé tro mang thudc hodc vt dung
nho dén vi tri ciia bénh nhén théng qua
diéu khién tir xa.

Tuy nhién, hé théng vin con mét s6
han ché nhu: d6 chinh xéc ctia cam bién
phu thudc vao diéu kién moi trueong va vi
tri deo; kha ning giao tiép cua trg 1y 4o
con han ché vé& do ty nhién va pham vi
hiéu biét; chire ning di chuyén chua duoc

t6i wu vé do linh hoat va ty dong hoa.

Trong twong lai, nhém dinh hudng
s& tbi uu hoa thuét toan loc nhidu va hiéu
chudn cam bién dé tang d6 chinh xac khi
do luong. Pong thoi, ning cép kha ning
giao tiép cuia trg 1y 4o bing cach tich hop
cac md hinh ngén ngitr 16n (LLM) va nhan
dién giong néi tiéng Viét nang cao. Cai
tién hé co dong cua robot, tng dung thi
gidc may tinh va ban d6 hoa khong gian
trong nha dé robot ¢ thé di chuyén tu
dong va an toan hon. Mo rdng chirc nang

cham soc stre khoe, nhu nhac uong thuoe,



theo ddi gidc ngu, phén tich dir liéu theo
thoi gian thyc dé hd tro béc si trong chan
dodn sém va can thiép kip thoi.

Két qua nghién ctru 1a bude khoi
d4u tiém nang trong viée tmg dung Al va
IoT vao linh vue cham séc stre khoe thong
minh, dic biét d6i voi ngudi cao tudi hodc
bénh nhin can dugc theo doi thuong

xuyén tai nha.
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