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Abstract: Building a management system for intelligent patient admission
process using Optical Character Recognition (OCR), fingerprint detection and
facial recognition model, the system is able to recognize and classify new or
returned patients. The system also supplies quantity management for doctors
and patients, appointment scheduling functions. Futhermore, we also build a
hardware system with capability of measuring heartbeat, body temperature
and blood oxygen saturation (SpO2) to improve the initial patient procedure.
By building a database to store and manage user information, a hardware
system to collect basic biometric indicators, linking Firebase to upload data
from hardware to the website, a website interface to display information to
users, we create the system with a fairly stable result.

Keywords: fingerint detect, facial recognition, intelligent patient admission,
OCR.
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Hé thong tiép nhan bénh nhan théng minh sv
dung nhan dang ky tw quang hoc va nhan

dang khuén mat, van tay

Pham Tri Thirc'2, Lé Québc Thinh'2, Nguyén Khanh Loi'2”

B6 mén Vién théng, Khoa Dién - Dién tt&, Trwdng Pai hoc Bach khoa TP. HCM,
268 Ly Thuong Kiét, Quan 10, Thanh phd H6 Chi Minh, Viét Nam 700910
2Pai hoc Quéc gia Thanh phé H6 Chi Minh, Phwéng Linh Trung, Thanh phd
Tha Blre, Thanh phé H6 Chi Minh, Viét Nam 720100

Tém tat: Xay dung mot hé thdng tiép nhan bénh nhan théng minh s dung
cobng cu nhan dang ky tw quang hoc (OCR) dé quét hd so bénh nhan, nhan
dién bénh nhan qua van tay hoac khudén mat giup phan biét gitra bénh nhan
m&i va cli. Hé thdng cling bao gédm chirc ndng dé nhip tim, nhiét d co thé va
ndng dd dxy trong mau (Sp02) véi muc dich cai thién qua trinh tiép nhan bénh
nhan. B4t diu tir viéc xay dwng co' s& di¥ liéu lwu trir va quan li théng tin ngudi
dung, xay dwng phan ctrng dung dé thu thap cac chi sé sinh hoc co ban, lién
két v6i firebase cho viéc tai di liéu tr phan cirng I&n website, tao giao dién
trang web hién thj théng tin cho ngwdi dung. Chung t6i tao ra mét hé thdng véi
nhirng két qua thu dwoc kha én dinh.

Ttr khéa: nhan dang khudén mat, OCR, phat hién van tay, tiép nhan bénh nhan
théng minh.

1. Gi®i thidu
1.1. Téng quan

Hién nay, v&i sy phat trién khéng ngirng cla
khoa hoc coéng nghé, cang ngay cang cé nhiéu
nhirng thanh twu khoa hoc dwgc (rng dung vao doi
sbng. Va trong linh vuc y té, nhiéu &ng dung céng
nghé da dwoc (rng dung va mang lai nhirng két qua
kha tich cwe. Tuy nhién, ching téi nhan ra rang &
nhirng bénh vién vira va nhé thuéc nhirng khu vyc
néng thdn hay nhirng bénh vién véi sb lwong bénh
nhan qué I&n, khau tiép nhan bénh nhan van con
kha tha cdng, nhiéu réc rdi dan dén tinh trang qua
tai, hodc lang phi nhiéu thei gian, nguén luc. Do
do, v&i hé théng nay, théng qua mé hinh nhan dang
ki tw quang hoc (OCR), mé hinh nhan dién khubn
mat va hé thdng nhan dién van tay nham sé hoa
hd so, tiép nhan bénh nhan mét cach nhanh chéng

va hiéu qua. Bén canh do, hé thdng ciing cung cap
cac chlrc nang quan li bac si, bénh nhan, dat lich
hen kham va kiém tra bwdc dau cac théng sbé sinh
hoc co ban nhw nhip tim, néng dd oxy trong mau
(Sp02) va nhiét d6 co thé.
1.2. Cong trinh lién quan

Trong nhirng ndm gan day, cac nha nghién
clru va cong déng ma ngudbn mé da dat dwoc
nhirng tién bd dang ké trong linh vwc nhan dang
khudn mat.

Trong mot bai bao cua Serengil Sefik Ilkin va
Ozpinar Alper, hiéu qua cutia cac chudi cong nghé
nhan dang khudn mat dwoc danh gia dwa trén bon
khia canh chinh: mé hinh nhan dang khudén mat,
may do khudn mét, chi sb khodng cach, va anh
hwéng cla viéc bat hodc tat ché dd can chinh cla
cac mO hinh nhw FaceNet, VGG-Face, ArcFace,
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Dlib, Sface, OpenFace, DeepFace va Deepld [1].

Trong nhitng nam dau thé ky 20, théng qua
gia thuyét dwa trén d4u van tay, ngudi ta co thé xac
dinh danh tinh mét ngwdi mot cach chac chan va
loai trtr nhirng nguwdi khac. Trong mét tai liéu thudc
vé Dai hoc Khoa Hoc va Ung dung (University of
Applied Science), mét quan diém da dwoc dwa ra:
khong thé xuét hién hai ddu van tay giéng hét nhau.
Théng qua nhitng thi nghiém va kiém ching,
nguwoi ta nhan xét rang du cé hai hodc nhiéu dau
van tay c6 cAu truc twdng chirng gibng nhau nhung
khi thwc hién so sanh cé thé dé dang chi ra nhirng
diém khac nhau gitra chiing [2].

Bai bao nay sé trinh bay vé hé théng st dung
Tesseract OCR dé nhan dang théng tin, mé hinh
nhan dang khuén mat va phat hién dau van tay dé
chép nhan bénh nhan. Ngoai ra, bai bao ciing gi&i
thiéu mot hé théng quan ly sb lwong cho bac siva
bénh nhan, chirc nang lap lich hen va kha nang do
dod bao hoa oxy trong mau (Sp02), nhiét dd co thé
va nhip tim.

2. Phwong phap
2.1. Nhan dang ky tw véi OCR
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Hinh 1. Két qua dd chinh xac cla Tesseract OCR
va cac cOng cu khac

Trong nghién clru nay, chung téi st dung
Tesseract OCR - mét cbng cu nhan dang ky tw ma
nguén mé& duwoc phat trién béi Google. V&i kha
nang twong thich véi nhiéu nén tang hé diéu hanh
nhw Windows, MAC OS, Linux cling nhw hé tro’ da
ngon ngilr, Tesseract OCR dwoc str dung rong rai
trong viéc nhan dang ky tw ttr hinh anh. Hinh 1 la
biéu d6 so sanh dd chinh xac clia cac céng cu nhan
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dang ki tw quang hoc phd bién véi ba tap di liéu
sau [3]:
e Anh chup tir cac trang web cé chira vén ban
dwoc thu thap chid yéu tir anh chup man hinh
cac trang Wikipedia bat ky hay cac két qua
tim kiém ngau nhién tr Google.
e Hinh &nh chtra cac ky ty viét tay ngau nhién.
e Anh nhirng héa don, bién lai viét tay, cac hop
ddng bao hiém dwoc thu thap t internet.
2.2. Nhan dang khuén mat v&i face-api.js

Trong nghién cu nay, dé& nhan dién dwoc
bénh nhan théng qua khudén mat, chung tbéi st
dung nhitng mé hinh dén tir thw vién face-api.js
bao gébm Tiny Face Detector, 68 Point Face
Landmark Detection Model va Face Recognition
Model [4].

Tiny Face Detector

Tiny Face Detector la mét mé hinh véi kha
nang xac dinh khuén mat th&i gian thye, dat dwoc
hiéu suat cao va tiét kiém tai nguyén khi st dung,
phu hgp cho nhirng (rng dung mang c6 tinh di déng
cao. Bugc huan luyén véi mot tap div liéu khodng
14000 hinh anh véi sy tap trung nhan dang toan
bd nhirng diém dac trwng trén khudn méat dan dén
viéc mé hinh dat dwoc két qua tét hon khi két hop
qua trinh nhan dién khudén mat sau dé.

68 Point Landmark Detection Model

Dé co6 thé tang hiéu qua trong viéc xac dinh
dwgc khuén mat trong khudén anh, chidng toi st
dung md hinh 68 Point Landmark Detection Model.
Puoc hudn luyén voi tap div liéu khoang 35000
hinh anh dwgc gan nhan 68 diém dac trwng trén
khuén mat dwa trén thuat toan tich chap roi rac
theo chiéu sau do d6 dat dwoc hiéu qua cao trong
viéc xac dinh vi tri khuén mat.

Face Recognition Model

M& hinh nay trién khai mot mang tich chap
st dung cho viéc tinh toan mot vecto gébm 128 gia
tri dwoc trich xuét tr cac khudn mat dwoc huan
luyén twong tw nhw mé hinh dlib. Théng qua viéc
so sanh nhitng dac diém nay (tinh khoang céach
Euclid) c6 thé nhan dién dwoc khudn mat.

Bang 1 cho thay dé chinh xac cua dlib so véi
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cac mo hinh khac [5] [6]:
Bang 1. Thang diém danh gia do chinh xac cac
mo hinh nhan dién khuén mét phd bién

Model LFW YTF
FaceNet 512 99.65% -
Sface 99.60% -
ArcFace 99.41% -
Dlib 99.38% -
DeeplD - 97.05%
VGG - Face 98.78% 97.40%
OpenFace 93.80% -
FaceNet 99.20% -

Mac du két qua cua dlib c6 d6 chinh xac thap
hon FaceNet 512, Sface va ArcFace nhuwng lai
mang trong minh sy gon nhe, do dé hoat déng kha
nhanh chéng, d6 tré thap. Néu chi quan tam dén
dd chinh xac, roé rang dlib khéng phai la mét moé
hinh dap trng dwoc nhu ciu tuy nhién néu xét mot
cach téng thé va toan dién, ré rang dlib 1a mot mo
hinh dang can nhac dé str dung. Va dlib cling dwoc
xay dwng nhiéu thw vién, cung cp API dé dang st
dung, do d6 dlib kha phd bién trong cac (rng dung
nhan dién khuén mat hién nay. D6 chinh xac cta
khuén mat dwoc nhan dién béng dlib kha cao
(99.38%).

2.3. Nhan dién sinh trac hoc bang van tay

Dé gia tang téc d6 nhan dién bénh nhan va
kha nang bao mat, chidng té6i str dung nhan dién
bang van tay, méc du da xuat hién tir rat 1au, bdi 18
vé mat ly thuyét, khéng thé xuét hién hai ddu van
tay gibng hét nhau [7]. Hién nay, cé ba ky thuat
dwoc rng dung trong cac cdm bién dung dé& nhan
dang van tay phé bién nhw Hinh 2 bao gém: cadm
bién anh sang, cdm bién dién dung va cam bién
séng am.

DPé c6 thé nhan dién va phan biét dwoc van
tay, mot thuat toan tién hanh tim kiém cac diém dac
trwng con dwoc goi la minutiae - nhirtng diém dac
biét trén van tay, noi la diém giao nhau gitra cac g&
hay két thuic cGia cac ranh. Tt nhirng diém thu thap
dwoc, phan mém tién hanh tao mot ban dd sé hoa
chi gdm hai gia tri nhj phan 0 va 1, théng qua viéc
so sanh ban dé nay sé phan biét dwoc cac van tay
khac nhau.
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Hinh 2. Cac ky thuat dwoc (rng dung trong cdm
bién van tay
M6t hinh &nh thwc té nhw trong Hinh 3, cam
bién AS608 sir dung cdng nghé nhan dang van tay
quang hoc vé&i mét bd x& I co s8n bén trong. Diéu
nay gidp cam bién cé kha nang Iwu trir va nhan
dién dwoc 300 mau van tay khac nhau.

Hinh 3. Cam bién AS608
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2.4. Phan clrng do cac chi s6 sinh hoc

V6i phan ctrng, d& hoan thién dwoc hé
thdng, ching t6i da st dung vi x&¢ ly ESP32
NodeMCU-32S CH340 Ai-Thinker cung nhirng
cam bién sau:

e Cam Bién Nhiét GY-906-DCC MLX90614
Medical Accuracy Non-Contact IR Thermal
Sensor. Nha san xuat Melexis, do chinh xac
cao v&i sai s6 0.3 do C.

e Man hinh LCD TFT IPS 1.8 Inch ST7735S
SPI Interface.

e Cam bién nhip tim va oxy trong mau
MAX30102 MH-ET LIVE. Nha san xuét
Maxim, chuyén dung cho viéc do nhip tim va
nong do oxy.

e Cam bién nhan dién van tay AS608. V&i tbc
dd xt ly hinh anh thp hon 0.4s véi kha néng
lwu trlr dwgec 300 hinh anh van tay khac
nhau.

Hinh 4. So d6 phan cing

So db6 khéi phan cirng dugc thue hién két nbi
theo nhw Hinh 4. Trong dé ESP32 NodeMCU32S
dwoc st dung la mét bd xtr ly trung tam véi chire
nang thu thap va x& ly di liéu. V&i kha nang két
ndi théng qua nhiéu giao thirc khac nhau, mé dun
két ndi t&i cdm bién nhiét GY-906-DCC MLX90614

Pham & nnk

va cadm bién nhip tim va éxy trong mau MAX30102
MH-ET LIVE théng qua két néi I2C. Théng qua viéc
két ndi nay, ESP32 c6 thé thu thap di¥ lieu dwoc
truyén vé tir hai cdm bién déng thoi diéu khién hai
cam bién hoat ddng. Sau khi thu thap dwoc két qua
tra vé tr cdm bién, ESP32 thyc hién x( Iy hién thi
dir liéu 1&n man hinh LCD TFT IPS qua két néi SPI
cling nhw thwc hién viéc diéu khién AS608 nhan
dién van tay bang giao thirc UART. Bén canh do,
mo dun ESP32 thwe hién x& |i va lwu trlr div liéu
vao co s& dir liéu théng qua Firebase.

Firebase

Hé théng

Hé théng website giao
ti€p véi nguoi diing

Hinh 5. M6 ta vé Firebase

Hinh 5 mo ta cach thirc lwu trie div liéu tir hé
théng vao Firebase thong qua dich vu co s& di liéu
thoi gian thwe Dau tién div liéu dwoc ESP32 xtr ly
khi thu thap dworc tlr cac cdm bién nhw nhiét do co
thé&, ndng dd dxy trong mau, nhip tim sé dwoc tién
hanh gt Ién dich vu lwu trir ddm may cla Firebase
dwdi dang JSON véi chu ki cap nhat 0.5s, sau do
di liéu nay co thé dwoc st dung cho cac muc dich
hién thi I&n website ho&c Iwu tri thdng tin vé co s&
dir liéu.
2.5. Xay dwng website

HTML, CSS cung JavaScript v&i thw vién
phat trién VueJS cho viéc xay dwng va phat trién
phan giao dién nguoi dung - frontend. O’ phan xur
ly va quan ly di¥ liéu - backend, JavaScript va
NodeJS cuing véi MongoDB dwoc Iwa chon dé phat
trién hé théng. JavaScript dwoc Iwa chon vi sy
ddng bo v&i phan giao dién, trong khi thw vién
NodeJS dwoc str dung vi mang lai hiéu suét cao
khi x( ly nhiéu yéu cau cuing lic mét cach hiéu qua
cung véi kha nang mé rong dé dang gitp hé théng
x& ly dwoc khi c6 lwgng nguwdi dung Ion trong
twong lai. V&i viéc st dung kha nhiéu di liéu &
dang JSON, MongoDB dwoc ding dé quan ly di
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liéu b&i s linh déng cung téc dd x& ly. Dbng thdi,
hé théng ciing cung cap chirc ndng dang nhap
bdng Google Account théng qua OAuth va
PassportJS [8].
3. Két qua va thao luan
3.1. Két qua giao dién hoan thién

Hé thdng website sau khi hoan thién dwoc
thé hién nhw & Hinh 6, Hinh 7, Hinh 8 va Hinh 9.
Trong do6 Hinh 6 thé hién giao dién chirc nang déng
ky va dang nhéap. O Hinh 7 thé hién giao dién quan
ly bao gébm cac chirc ndng chinh, tir viéc théng ké
sb liéu ctia hé théng bao gdm tdng hop sb lwong
bac si hién ¢, s6 bénh nhan va s lich hen dwoc
dat dén viéc nhan dang théng tin bang OCR dé lwu
trip dr lidu va dang ky kham bénh bang viéc dt
lich hen trwc tuyén. Hinh 8 thé hién két qua cua
phwong phap nhan dang va trich xuét théng tin tiy
hinh anh str dung OCR lan lwot dworc trich xuét voi
tng trrdng théng tin riéng biét. Hinh 9 Ia giao dién
danh sach cac bénh nhan sau khi tién hanh lwu triv
thong tin b&i nhivng thdng tin dwoc quét bang OCR
cla tirng bénh nhan dé thuan loi cho viéc quan ly
sb6 lwong bénh nhan va gidp bac si hodc nguoi

Pham & nnk

didu hanh c6 thé ndm bét dwoc théng tin mot cach
chinh xac va rd rang hon.

Sau khi d&ng nhap hoan tat, sé& xuét hién cac
chirc ndng & thanh bén phai trinh duyét. Bat dau
tién hanh, bénh an dwoc quét va lwu va co sé div
liéu d& nham tao thdng tin cho bénh nhan. Sau khi
lwu xong, sé& cé 2 huéng dé bénh nhan lwu lai
théng tin clia minh cho 1an kham sau: quét van tay
ho&c nhan dién gwong mat. Ca 2 bwédc nay déu
phai dang ki trwédc do theo chirc nang trén trinh
duyét.

Walcoms to our hospitel
Slgn In

Ernail

Fassword

-_7 Sign up with Google

D't have an acoos san L

Hinh 6. Giao dién dang nhap/dang ky théng qua

[E) BK HEALTH
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oo Dashboard Tong s6 bénh nhan
i@ OCR Detect
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2= Doctor

[ Face Detection i

Tong s6 lich hen
H Take Photo

Appointment
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i Finger Detect

Google
Pham TriThire | o
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[00)
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title

Hinh 7. Giao dién trang quan tri bao gdm céac chirc ndng chinh cla hé théng
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Hinh 8. Giao dién nhan dang théng tin bang OCR

& Patient quantity : 2

REASON TO
HOSPITAL

PATIENT NAME STATUS

> n sinh . mét moi,
Nguyén Van A 20 ho, cam sot i e
vién dé ngudi
L That
Kho thé
y . S nguc,
. Tai mét moi "
Nguyén Van C 26 1 nhip thé
xk thuéng i
khéng
Xuyén ;
déu

SYMPTOM

TEMPERATURE,
BLOOD PRESSURE,
PULSE, HEART BEAT

DIAGNOSE

Paracetamol,
ho nhiéu, sot .
sof Hapacaol.
cao =
Efferalgan, Tyleno
Hoa mat, buén Indapamide,
- Temperature e ; .
Cao huyét chlorothiazide,
i Oxygen: Heart 5
moi dac biét % ap furosemide,
- , beat:
khi vén déng eplerenone

Hinh 9. Giao dién danh sach bénh nhan

3.2. b6 chinh xac

Sau khi hoan thanh, hé théng dwoc thir
nghiém v&i nhitng méu cé sdn va mot sd gwong
mat, nhitng két qua thu duwoc sé duoc trinh bay &
hai muc dwadi day.

Nhan dang hé so’ véi OCR va phan cirng

V6&i cac thir nghiém & nhiéu biéu mau khac
nhau, hé théng nhan dién ky tw quang hoc hoat

dong tét & mirc 90% sau khi cho thtr qua nhiéu
mau van ban khac nhau nhw cac mau bénh an,
don thubc & dudi dang file word, pdf hoac khi cac
mau & moi trwdng i twéng nhat khi cé day da anh
séng va goc chup ngay ngan hién rd théng tin. Tuy
nhién van nhan dang sai mét sé ky tw trong mot s
trwdng hop hinh anh bi m& hodc c¢6 nhiéu nhiéu.
Dé giai quyét van dé nay, hé théng cho phép chinh
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stra théng tin sau khi dwgc nhan dang trwéc khi
lwu vao co s& div liéu.

‘Eﬂﬁj EK. HEALTH

TEMPERATURE : 35,
DY GEH :

HEARET EEAT:

Hinh 10. Man hinh LCD thé hién cac chi sé sinh
hoc ctia bénh nhan

Déi v&i phan cirng do céac chi sé sinh hoc co
ban, cac théng sb do vé kha chinh xac khi so sanh
véi thiét bi do khac, tuy nhién phan nhiét do co thé,
nhiét dd do dwoc xuat hién sai sé phu thudc nhiét
dd méi trwdng. O phan nhip tim, can phai dwa tay
bénh nhan vao mét thdi gian ¢b dinh dé cé thé do
duwoc két qua chinh xac. Hinh 10 thé hién két qua
céac théng s ma cadm bién thu thap dwoc khi tién
hanh th&r nghiém & diéu kién phong thi nghiém véi
nhiét d6 binh thworng. Két qua phan tich & Bang 2
cho thdy xac suét nhan dién dung & mdc xap xi
83% trong 30 1an thi ¢é 5 1an cadm bién tra théng tin
khéng c6 van tay mac du tay dang dat trén cam
bién, nhung khéng cé 1an nao nhan dién sai voi
van tay khac, ti 1é nhan dién dung trong trwdng hop
nay van dat mirc 100% va hoan toan dang tin cay.

Bang 2. Két qua nhan dién van tay

Pham & nnk

mat, xay ra mét vai trwong hop nhan dang khudén
mat ngwdi nay thanh ngwdi khac, déng thoi xuét
hién két qué khéng nhan dang dwoc khudn mat va
tra vé nhan “khdng xac dinh”, mat du ngwdi dé da
dwoc dang ki anh. Tuy nhién sau khi trd vé nhan
khéng xac dinh, hé théng van tiép tuc nhan dién va
trd vé két qua du mat nhiéu thoi gian hon binh
thwdng. Bén canh do, hé thdng hoat dong tét hay
khéng phu thudc kha nhiéu vao anh sang moi
trwong. O Bang 3, nhw da dé cap & trén, cé 30
nguwoi lan lwot thir nghiém nhan dién, két qua cho
thay ti I& nhan dién dung & mdc khoang 53%, con
s6 nay & mirc khdng cao va do tin cay thap, tuy
nhién van giai quyét dwoc van dé nhan dién gwong
mat néu do 1a méi trwdng dd sang va ngwdi nhan
dién ngdi ngay ngan trong khung hinh. Tilé & bang
la dwoc kiém thir & nhiéu mai trwdng khac nhau.
Bang 3. Két qua nhan dién khudén mat

Sélnthuc  S61Bn  S6IA Zfo':g
hién nhan nhan dién nhan dié A
dién dung sai nhan dien
) duoc
30 25 0 5

Nhan dang khuén mat

Sau khi dwgc ther nghiém véi da dang cac
yéu t6 cht quan khach quan nhw che ntra mat, doi
non, mang kinh, thao kinh,.. hé théng hoat déng
kha tét trong viéc nhan dang khuén mat. Sau khi
cho 30 ngwoi lan lwot thwe hién nhan dién guong

- . . 6 13
S6 1an S6 Ian S6 Ian fﬁo:n
thwe hién nhan dién nhan dién . .gh
T ) , nhan dién
nhan dién dung sai
duwoc
30 16 14 0
4. Két luan

Trong nghién ctru nay, ching toi da phat trién
dwoc mot hé théng gitp day nhanh tién trinh tiép
nhan bénh nhan v&i khd nang nhan dién duoc hd
s0, bénh nhan cung v&i kha nang thu thap cac chi
sb sinh hoc nhw nhiét d6, néng do oxy trong mau
(Sp02), nhip tim. V&i hé théng nhan dién bang van
tay mang lai dd chinh xac 100%. Tuy nhién vé&i két
qua nhan dién béng khudén mat. B6 chinh xac dat
53.33%, do d6 chirc nang nhan dién bang khuén
mat cGa hé théng can dwoc cai thién trong twong
lai. Trong nghién ctru nay, phwong phap nhan dién
bang khuén mé&t dwgc xem 1& mot gidi phap bd
sung dé tang tinh linh hoat cho hé théng. Trong
trwdng hop xay ra sai sb khi nhan dién, bénh nhan
sé sir dung cdm bién van tay dé nhan dién. Bén
canh dé, mét trang web v&i chirc nang hién thj
thdng tin cling nhw cac chirc nang quan li bénh
nhan, bac si, lich hen kém theo cling dwoc chung
t6i phat trién. Két qua thu duwoc tir hé théng nhan
dién va trich xuét thong tin tir biéu mau hé so bénh
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nhan cho két qua kha quan, tuy nhién van con sai
s6t va dwoc khac phuc bang cach cho phép chinh
stra thong tin trwdc khi lwu nén cé thé ddm bao do
chinh xac cuia théng tin. Béi véi nhivrng chi sb sinh
hoc thu thap nhw nhip tim, néng d6 oxy trong mau,
dd chinh xac thu dwoc gan nhw phu hop khi so
sanh véi cac thiét bj do khac, tuy nhién khi thuc
hién 1am san lai chiu anh hwéng béi nhiéu yéu té
nhw nhiét d moéi trwdng déi véi nhiét do co thé.
Mac du con tdn ddng nhirng han ché, nhung két
qué thu dwoc c6 thé dwoc str dung dé phat trién
toan dién mot hé thédng nhan dién bénh nhan va
trich xuat théng tin tv hé so bénh an mét cach
nhanh choéng, hiéu qua, tiét kiém thoi gian va tién
bac trong twong lai.

L&i cam on

Chung t6i xin cdm on Trwdng DPai hoc Bach
khoa, PHQG-HCM d3 hb trg cho nghién clru nay.
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