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Phan doan mach mau trén bé mat ¢é tif cung st dung hinh anh
phan cuc va ngudng Sauvola
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TOM TAT

Ung thu cd tlr cung la mét trong hai loai ung thu phu khoa phé bién nhét trén thé gidi, bao gom
ung thu vi. D&u hiéu bénh Iy ¢é tir cung, ung thu cd t& cung thudng la su xudt hién clia cac biéu
mo khong dién hinh, hién tugng chady mau bé méat hodc su tang sinh mach mau bat thudng. Hién
nay, dé phat hién cac tén thuong biéu mé cling nhu quan sat hinh dang mach mau, phuong phéap
chan doéan chinh dugc st dung 1a soi 8 tir cung va chdn doan bang mat thudng. Phuong phap
nay c6 do nhay va do dac hiéu khéng cao bdi van con ton tai yéu té chi quan va chua phan biét
rd rang hinh dang clia mach méu tang sinh. Do d6, dé€ nang cao hiéu qua trong chan doan bénh,
gan day nhiéu nghién ctu tng dung ky thuat xi ly anh trong ho trg tu dong chan doan da trd
thanh chi dé dugc quan tam. Tuy nhién, cac nghién clu ho trg tu dong xac dinh hinh dang, mat
d6 mach mau bt thudng van con rat han ché. Trong nghién cliu nay, trudc hét hinh anh soi cd
tlr cung dugc thu thap bang mo hinh thiét bi soi & t& cung dién ti. Cac hinh dnh nay dugc chup
dudi anh sdng phan cuc gidp giam su phan xa (chéa) tir bé mat va hé trg cho cac budc xur ly anh
dat hiéu qua tot hon. Sau d6, nhém st dung phucng phap nguéng Sauvola dé tach mach méau
trén bé mat c& ti cung dya trén cac phuong phdp tién xt ly khac nhau. Cudi cung, d6 nhay va
d6 dac hiéu clia cac phuong phép trén dugc tinh todn va danh gia. Két qua clia nghién cliu tao
tién dé trong cac nghién ctu nhan dang mach mau & t&r cung, ciing nhu danh gié ung thu cd tr
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GIGI THIEU CHUNG

Cd tt cung (CTC) la vi tri tiép ndi gitta am dao va
tt cung, déng vai trd nhu mét 14 chdn d€ ngin chin
bénh lay lan tit 4m dao dén ti cung. C6 nhiéu nguyén
nhéan gay ra mét s6 cdc bénh ly vé€ CTC véi nhiéu mic
d6 nang nhe khac nhau, ddc biét 1a cac bénh ly lién
quan dén CTC nhu viém CTC, viém 16 tuyén CTC
hay Polyp, va nghiém trong nhét la can bénh ung thu
CTC. Theo thong ké & Viét Nam, ung thu CTC ciing
la mot trong nhiing loai ung thu gay ti vong hang dau
cho phu nit, ndm 2018 ghi nhan 4177 ca méic méi va
2420 ca tli vong .

Déu hiéu bénh ly CTC thudngla sy xudt hién ctia biéu
mo khong dién hinh, dic biét c¢6 di kém cdc mo hinh
mach mdu bat thuong hodc t6n thuong ndi mo vay
cép thdp hay cdp cao (LSIL va HSIL) tuy thudc vao
muc d¢ nghiém trong ctia céc t6n thuong. Mach méu
6 CTC dugc phén ra nhiéu loai, dya theo cdp do ung
thu hoic t6n thuong biéu m62~%. Cac té bao 4c tinh
khi phat trién sé kém theo sy xudt hién ctia cdc mach
maéu nudi té bao. Quan sat sy phat trién ctia m6 hinh
mach mau trén bé mit CTC cho thdy mach mau cang
xudt hién day dac véi nhiing hinh dang khong dac thu
thi kha ndng cao 1a khu vuc tip trung ddu hiéu bat

thuong ctia bénh ly CTC. C6 hai dang mach méu co
ban xuét hién & biéu m6 CTC binh thudng hay biéu
mo t6n thuong ban d4u 13 mach mdu mang ludi (Net-
work capillaries) va dang kep téc (Hairpin capillar-
ies)2™%. Bén canh d¢, cac dang khéac clia mach mau
bao gom: Ddu ciu (Punctation) va Kham (Mosaic)
dugc chi ra tai cac khu vyc loan san hoédc ung thu biéu
m6 >0, Sau khi sang loc té bao hoc bt thudng (Papan-
icolaou smear), soi CTC 1a phuong phdp chdn doan
chinh dugc stt dung d€ phat hién cic t6n thuong biéu
mo va cac md hinh mach mau. Céc nghién ctiu cho
thdy quan sat hinh dang mach mau 1a tiéu chi quan
trong hang dau trong viéc ddnh gi4 bénh ly CTC2©,

Binh thudng, trong phuong phap soi CTC, kinh loc
xanh 14 dugc st dung nhdm muc dich ting cudng
tuong phan ving mach mdu va ving xung quanh.
Ngay nay, v6i su phat trién cia may tinh, viéc st dung
cdc ky thuat xt 1y hinh anh d€ ning cao hiéu qua st
dung céc thiét bi chdn doan do ludng bang hinh anh la
mot vdn dé thoi sy ludn duge quan tdm va phat trién
trong linh vuc ky thuat y sinh. Phét hién va chi ra dic
diém hinh thai ctia mach méu trong hinh anh CTC
ky thuat s6 1a rdt quan trong, tiing budc hudng téi
phat trién hé thong chin dodn ho trg mdy tinh (CAD)

Trich dan bai bao nay: Cat P NK, Tién TV, Quynh NN, TG L A, Dung T T, Anh V Q. Phan doan mach mau
trén bé mat cé tif cung st dung hinh anh phan cuc va ngudng Sauvola. Sci. Tech. Dev. J. - Eng. Tech.;

3(4):523-530.
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trong sang loc va chdn doén ung thu CTC’. Nhiéu
tac gia da dé xudt cic phuong phap khac nhau dé€lam
néi bat hinh dang mach mdu tit hinh anh soi CTC
ban ddu. Nidm 2010, nhém Venkataraman st dung
tinh ndng hinh théi hoc d€ phat hién céc dang mach
mau khong dién hinh trén bé mat CTC st dung hinh
anh ky thuat s68. Phuong phap nay hiiu ich trong
viéc chdn dodn ciing nhu phat hién ung thu CTC?.
Gan day hon, nam 2016, nhém Daniel da két hop
hinh anh tit kénh xanh 14 va kénh mau bao hoa ctia
anh tring, sau d6 st dung nguéng Niblack xdc dinh
mach mdu c6 dang tron trén bénh san mang & co
quan sinh duc nit. Nim 2017, nhém Botero-Rosas
da tang d¢ tuong phan ctia hinh anh soi CTC bang
cach diéu chinh phé cudng d¢ sing. Hinh anh dau
tién dugc tach ra kénh mau xanh 1a céy, sau d6 ap
dung bo loc Laplacian, khti anh sang chda, tiép tuc loc
qua céc bo loc thong thép va cudi cling 1a diéu chinh
cudng do sang ctia tiing diém anh lam mo hinh mach
mdu trén hinh anh CTC tré nén néi bat hon'®. Cac
nghién ctiu phat hién hinh dang mach mau khéng chi
dugc nghién ctu trén bé mit CTC. Nhu nidm 2018,
nhém Ozkava tién hanh phan doan mach mau trén
vong mac'!. P4u tién, nhém nay tién hanh tich hinh
anh kénh xanh I tit hinh anh ban dau, sau do, ap
dung bo loc Gaussian d€ lam mugt, tiép theo, bd loc
sit nét dugc st dung dé1am rd cic mach méu va bo
loc Wiener hai chiéu dugc sti dung d€ loai bo nhiéu
thich tng, cudi cling, mach mau dugc phan tach theo
ngudng Otsu!l. Tuy nhién, yéu t6 lién quan dén chat
lugng hinh anh nhu: d§ phan gidi, d6 choi, hiéu ting
chiéu sang khong déng déu va dich nhdy & bé mit
CTC inh huéng rit nhiéu dén cic thuit todn’ 11,

Trong nghién ctiu nay, ching téi st dung thiét bi soi
CTC sti dung nguén sang phan cuc. Ky thuat phan
cuc chéo giup loai bo hién tugng chéa do phan xa ti
nudc, dich nhéy trén bé mat, ngoai ra, 4nh sang phan
cuic con giup ting do tuong phan ctia hinh anh cdc mo
Vva cdu tric clia mach mau sau bén trong 213, Hinh
anh dugc thu lai ¢6 d6 phén giai full hd (1920 x 1080
pixels). Phén xt ly anh, nhém tng dung cac bo loc

89 sau dé

tién xt ly ctia cdc nhom dé xuit bén trén
sti dung ngudng Sauvola d€ phan tdch mach mau trén
bé mit CTC!%. Céc nghién ctiu ban ddu dugc tién
hanh tich mach mau trén CTC c6 Polyp'>. Céc két
qué phan tdch mach mau theo cic phuong phép khac

nhau dugc danh gid thong qua d nhay va do dac hiéu.

PHUGONG PHAP NGHIEN CUU

Thiét bi soi ¢6 tif cung
Trén co s6 cia may soi CTC truyén thong, nguén sang
va hé camera dugc nang cip d€ thu dugc hinh anh t6t
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hon (Hinh 1). Trong d6, ngudn sang st dung 3 Led
tring (Cree Led), két hgp véi thau kinh héi tu chiéu
sang toan ving bé mit CTC. Hé camera (Amscope -
USA) stt dung camera c6 d6 phén giai chudn 1080p,
cho phép quay video 60 hinh trén gidy, ciing nhu chup
anh v6i do phén giai 2 mega pixel két hgp véi 6ng kinh
cd tiéu cu 22 mm (Amscope - USA). Hé phan cuc chéo
dugc thiét 14p véi kinh phén cuc (P) dat trudc nguon
sang, va kinh phan tich (A) ddt trudc camera giup khu
choa sang trén bé mat CTC.
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Hinh 1: Hé mdy soi ¢8 ti cung (hinh trén), so d6
quang hoc hé nguén sang va camera thu nhan (hinh
duéi): thau kinh (L), kinh phan cuc (P), kinh phan tich
(A), nguén sang (Led), va bé mat cé ti cung (CTC).

Tinh nguyén vién

Nghién ctiu cic ddc trung trén bé mat CTC st dung
mady soi CTC v&i: ngudn sang viing kha kién (400 -
700 nm) két hgp ky thuat phan cuc anh sdng va cac
phuong phap xti Iy anh dugc thong qua béi Hoi dong
Y buc thudc Dai hoc Qudc gia Thanh ph6 H6 Chi
Minh (S6 135/DPHQG-KHCN ngay 24 thang 01 nim
2019). Trong nghién ctiu nay, cac bénh ly thusng
gdp trén bé mat CTC la viém, 10 tuyén, nang polyp...
Ngudn dit liéu thu nhén dugc bao gém hinh anh
trdng, va anh sau khi 4p dung phuong phép phét Lu-
gol, cing v6i danh gia so khai tinh trang bénh 1y bénh
nhén cua bac si. Tt ca hinh anh thu dugc c6 do phan
giai Full HD (1920 x 1080 pixels).
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Phuong phap xt ly anh

CTC binh thutng c6 mau hong nhat (biéu mo tuyén),
trong cac truong hop nhu viém, bé mit CTC sé xay
ra hién tugng xung huyét tao thanh cac vét do. Cac
vét do nay chinh la sy tdp trung ctia mau va tly vao
muc do bénh ma ching c6 kich thudc khac nhau, doi
khi tao thanh vét dai hodc phén bé réi rc trén bé mit
CTC. Ngoai ra, biéu hién ctia mach méu trén bé mit
CTC ciing la nhiing dudng do, hoat chdm do trén nén
hong nhat (biéu mo6 tuyén) hodc nén do (biéu mé tru),
lic nay, mach méu c6 cuong d6 gan nhu tuong duong
v6i vung xung quanh; dién tich mach mau nho, rét
khé xac dinh hinh dang va mat d6 trén bé mat CTC.
PE€ phan doan mach mau, d4u tién hinh dénh CTC
dugc chyp duéi énh sdng tring va luu lai theo chuidn
“png” goi la anh trdng. T anh trang, nhoém chon thu
cong viing quan sat (ROI) va tién hanh tach anh dé
dugc anh kénh xanh 14. Viéc tich thanh anh kénh
mau xanh 14 sé cho thong tin mach mau tét hon 8,11,
Tiép theo, nhom tién hanh tién xt Iy nham tang tuong
phan ctia mach mau so véi mo6 xung quanh véi 3
phuong phap khac nhau. Qua trinh phin doan mach
mau trén nén CTC dugc tién hanh theo phuong phap
ngudng Sauvola. Sauvola 1a phuong phép xdc dinh
ngudng cuc bo cai tién it phuong phép cta Niblack,
dugc thi nghiém va cho céc két qua tot voi trudng
chiéu sang phiic tap '4. Céc budc thyc hién giai thuat
thé hién trong Hinh 2. Cudi cung, két qua tich mach
mau tif cidc phuong phdp trén sé dugc danh gia, so
sanh thong qua d6 nhay va d¢ dac hiéu.

| Phuong phap 1 || Phwong phap 2 | | Phwong phap 3 |

Hinh 2: So d6 giai thuat phan tach mach mau trén
bé mat cé ti cung.

Phuong phap tién xt ly ddu tién dugc st dung trong
nghién ctiu nay la phuong phap tang cudng do tuong
phan mo6 hinh mach mau so v6i mé xung quanh dua
trén cac tinh ning hinh thai hoc, dugc dé xuit bai

Venkataraman va cong su8. Cu thé, todn t& hinh
thai 13 b loc mi trén (top-hat) va ma dudi (bottom-
hat) dugc két hgp dé€loai bo chéa sdng va ting cudng
mo hinh mach mau. B loc ma trén xdc dinh cac
vung cudng do cao (sdng) trong anh, trong khi b loc
mil dudi xac dinh cdc vung cudng d6 thip (t6i hon)
ching han nhu c4c cdu triic mach mau. Sau khi ting
cuong do tuong phan, mach mau dugc phan téch theo
ngudng Sauvola. So d6 giai thuét cia phuong phap
dugc thé hién 6 Hinh 3.

Anh ROI

Anh xanh la
v

Anh lam mugt béug mi trén

¥

Anh tang cwdng bang mi trén va mi duéi

Hinh 3: So d6 gidi thuat phuong phép tién xur ly
Venkataraman.

Phuong phap thi 2 dya trén phuong phap ting tuong
phdn mach mau trén bé mit CTC do nhém Hol-
men dé xudt®. V6i phuong phép thd 2, nhém da
tang cuong cac cdu triuc mach méau bing cich tach
hinh anh mau gdc thanh “kénh mau xanh 14 cay” (cua
khong gian mau RGB) va “kénh bao hoa” (ctia khéng
gian mau HSV). Cic mach mdu, xudt hién mau do
tuoi, c6 gid tri rdt thip ¢ mau xanh 14 ciy va do dé
s€ c6 mau t6i trong kénh mau xanh 14 céy. Trong khi
d6, cdc mach méu c6 gid tri bdo hoa cao sé xuit hién
sang trong kénh bao hoa. Nhom tién hanh dao ngugc
kénh mau xanh 14 cay va két hgp véi kénh bao hoa cho
hinh anh cac mach mau c6 gia trj cao hon so véi hinh
anh ban dau. Hinh dnh mach mau dugc tach st dung
ngudng Niblack theo dé xust ciia Holmen®. So db giai
thuét cta phuong phap dugc thé hién & Hinh 4.
Phuong phép thd 3 (phuong phap nhém) dua trén
phuong phép ting do tuong phan ctia mau trén co
s& hép thu ctia hemoglobin 811 Nhém sit dung thuat
toan 16ng ghép 2 kénh, kénh xanh 14 ing véi dinh hdp
thu va kénh do ting v6i ving hép thu nho nhét cta
hemoglobin. Bang cach trit kénh xanh 14 v6i kénh do,
c6 thé loai trit téc dong cta sy hép thu nén trong khi
van duy tri sy anh hudng ctia hdp thu hemoglobin, do
d6 mach mau c6 thé quan sat ro hon. So do6 giai thuét
phuong phép 3 dugc thé hién trong Hinh 5.

Cac chi s6 bao gébm: d¢ nhay, do ddc hiéu va do chinh
xdc dugc sti dung d€ danh gid viing mach méau phan
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Anh ROI

Kénh RGB Kénh HSV
Anhxanh 14 Anh b3o hda

| Anh két hop |

Hinh 4: So d6 giai thuat phuang phép tién xu ly Hol-
men.

Anh ROI

Anhxanh 13

Anh dé
Anh két hop

/

Hinh 5: So d6 giai thuat phuong phap tién xa ly 3.

doan chéng 14p gitia thuit toan va nén'®l7. Gia tri
dugc xdc dinh theo cong thic:

o Do nhay (sensitivity).Sn = Duong tinh that/
(Duong tinh that+ Am tinh gid)

« Do dic hiéu (Specificity).Sp = Am tinh that/
(Am tinh that + Duong tinh gid)

o Do chinh xdc (Accuracy).Acc = (Duong tinh
that+ Am tinh that)/Téng s&

Trudce tién hinh anh ky sinh trung sét rét (Hinh 6a)
dugc thtt nghiém dé€ dénh gid thuit todn ciing nhu
cac chi s6 danh gid. Trong d6 Hinh 6b la hinh anh
kénh xanh, Hinh 6c1a hinh dnh st dung phuong phap
tién sti Iy cila nhém va Hinh 6d la hinh anh ky sinh
trung s6t rét sau khi dugc tach trén nén la Hinh 6¢ st
dung thuét todn Sauvola. Két quéa danh gid thu dugc
d6 nhay 13 99.92 %, d¢ dic hiéu 1a 95.30 %, d6 chinh
xac la 99.79 %. Trong do, do nhay va d6 chinh xac
cao hon cac phuong phép dé xudt va tht nghiém ctia
nhom Mustafa véi lan lugt do nhay 1a 84,54%, va do
chinh x4c 12 98,04% 7, trén cung bai todn tach ky sinh
tring sot rét.

KET QUA VA THAO LUAN

Trong nghién ctiu nay, nhém st dung phuong phap
ngudng Sauvola phan tach mach mau trén bé mat ¢
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Hinh 6: Tach ky sinh tring st rét st dung Sauvola.

tt cung. Hinh anh dugc chup lai st dung dnh sing
trang két hop ky thuat phan cyc dnh sang (Hinh 7a).
C6 thé théy trén Hinh 7a cdc vét trang do choa sang
gan nhu khong con, diéu nay anh hudng rat tich cuc
dén phuong phap xti Iy anh tiép theo vi bé mat CTC
chtia nuéc, dich nhay thudng gay viing chéa rét rong,
lam mat mat di liéu bén duédi vung chéa cling nhu
lam thay d6i nguéng trén hinh anh rét 16n.

Trén Hinh 7a, cdc mach mdu bat d4u phét trién bén
trén bé mét CTC. Muc tiéu chinh cta nghién ctu la
tach mach mau trén mot s6 vung ctia bé mét CTC, do
do6 chung t6i chon vung chiia mau 1a viing quan tam
(ROI) (Hinh 7b), cic viing khic dugc loai bd nham
trdnh anh huong ctia nhiéu. Hinh 7c 13 hinh mach
mau dugc tach bdi chuyén gia tit hinh ROI; hinh nay
dugc dua vao d€ ho trg danh gid truc quan vé két
qua cua viéc tdch mach mau trén bé mit CTC vdi cac
phuong phap khit nhiéu khéac nhau.

Hinh 8 thé hién két qua ting tuong phan mach méu
trén hinh ROI (Hinh 7b) va sau d6 tich mach mau.
Trong d6 Hinh 8a, b 1a két qua ting tuong phan
dua trén phuong phap clia Venkataraman (phuong
phap 1) va tach mach mau st dung ngudng Sauvola;
Hinh 8¢, d 1a két qua sti dung phuong phap tang tuong
phén va nguéng Niblack ctia nhém Holmen (phuong
phép 2); va Hinh 8e, f1a két qua stt dung phuong phép
tang tuong phan nhom dé xuét két hop tach mach
maéu sti dung ngudng Sauvola (phuong phéap 3). Nhin
tric quan, d¢ tuong phén gitta mach méu va nén trén
cac Hinh 8a, ¢, e déu dugc ting cuong so véi anh goc.
Sau khi ting cudng su tuong phan gilia mach mau va
nén béing ba thuét todn trén, thi mach mau dugc phin
tach ra khoi nén béng ngudng Sauvola (phuong phap
1, 3) va ngudng Niblack (phuong phap 2). Hinh dnh
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b)

c)

Hinh 7: a) Anh soi bé mat CTC: (1) Am dao; (2) L6 CTC; (3) mach mau; b) Hinh ROI; ¢) Mach méu dugc tach bai

chuyén gia ti hinh ROI.

phén tdch mach mau dugc thé hién & Hinh 8b,d,f. Cé
thé thdy, mach mdu di dugc tach ra khoi nén thanh
cdng, tuy nhién van con nhiéu nhiéu, dic biét trén két
qué ctia phuong phap Holmen.

Chit lugng cta hinh dnh dugc phin doan dugc xac
dinh dua trén so sanh d6 tuong dong cac pixel hinh
anh mach mau phan doan bai thuét toan va hinh anh
phéan doan bdi chuyén gia. Mot s6 phuong phap danh
gid khach quan di dugc tinh todn d€ danh gia hiéu
sudt tdng thé cua cdc ky thuat phan doan khac nhau
nhu d6 chinh xac, d6 nhay va d¢ dic hiéu. Hiéu suit
két qua phan doan mach mdu tit ¢§ t& cung dugc
trinh bay trong Bang 1. Tu dii liéu trong Bang 1, ¢
thé nhan thdy d6 nhay va do chinh xac tach mach
mau ti phuong phap do nhém dé xuét (d6 dac hiéu
=92,02% va do chinh xdc = 91,53%) 1a cao hon so
v6i nhém Venkataraman cting nhu nhém Holmen.
Phuong phép 2 (Holmen) cho d6 dic hiéu cao nhit
nhung dong thoi ciing cho d6 nhay thdp nhat, hinh

anh tich mach mau xuit hién nhiéu nhiéu. Qua do
ta c6 thé két ludn ring, c6 su dédnh ddi gitta thong tin
hinh anh va d¢ nhiéu khi tién hanh thuat todn phan
doan, cang gitt dugc nhiéu thong tin thi d nhiéu cing
cang l6n. Diéu nay dit ra thach thdc trong viéc cai
thién hiéu qua thuét todn dé c6 thé cin bing dugc do
nhay va d¢ dac hiéu, giup hinh anh phén doan dugc
chinh xéc v6i do nhiéu thip.

KET LUAN

Trong pham vi nghién cGiu nay, nhém st dung
phuong phdp ngudng Sauvola d€ tich mach mdu
trén bé mit CTC sti dung phuong phép tién st ly
khéc nhau bao gébm phuong phap dugc dé xuit boi
nhém Venkataraman, Holmen va phuong phap két
hgp kénh xanh 14 va kénh do trén anh phan cyc anh
sang tring. Két qua cho théy, 4p dung phuong phép
Sauvola két hgp véi cac phuong phap tién xt ly khac
nhau déu c6 thé tich mach mdu, trong d6 phuong
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Venkataraman (Phwong phap 1)

€)

¢)

Hinh 8: Két qua tang tuong phén va tach mach mau st dung phuong phap 1, 2, 3

Bang 1: So sanh két qua tach mach mau dua trén cac phuong phap 1, 2, 3

Phuong phap DPénh gia chit lugng hinh dnh
D6 nhay (%) Do dac hiéu (%)
Venkataraman 89.82 60.74
Holmen 69.49 90.72
Nhém 92.02 73.34

Do chinh xac (%)
89.06
70.04

91.53
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phap do nhom dé xuit dat d6 nhay va do chinh xaclén
nhit. Xac dinh hinh dang mach méu, mét d¢ mach
mau, dédc biét 1a cdc dang bat thudng nhu mach mau
dang kham, kep tdc, phan bé bat thuong... cd vai tro
quan trong trong viéc danh gia bénh Iy CTC cling nhu
tdm soat ung thu CTC. Cong viéc ti€p theo ctia nghién
ctiu nay la can dénh gid thém nhiéu trudng hop va cai
thién thuat todn dé cé thé tdch mach mau v6i do nhay,
do dac hiéu va d6 chinh xac cao hon.

LO1 CAM ON

Nghién ctiu nay dugc tai tr¢g bdi PHQG-HCM trong
dé tai ma s6 C2019-20-08.

Nhom tdc gia chin thanh cam on bac si CK1 Nguyén
Longbénh vién Tt Dii d4 c6 nhiéu tu vin y khoa trong
bai viét nay.

DANH MUC TU VIET TAT

CTC: ¢6 ti cung
DN: d¢ nhay
DDH: d6 dic hiéu

XUNG POT LO1iCH

Nhom téc gia xin cam doan ring khong c6 bat ky xung
dot loi ich nao trong cong bé bai bao.

PONG GOP CUA TAC GIA

Phan Ngoc Khuong Cat, Tran Vin Tién tham gia vao
viéc dua ra y tudng viét bai, di thu thap di liéu va viét
ban thao.

T Tuyét Dung, Vi Qudc Anh tham gia qué trinh xu
1y s6 liéu.

Nguyén Ngoc Quynh, Ly Anh Ta da déng gop giai
thich dii liéu va kiém tra, chinh stia lai bai viét.
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ABSTRACT

Cervical cancer is one of the two most common gynecological cancers in the world, including
breast cancer. Signs of cervical disease are usually the presence of atypical epithelium, superficial
bleeding or abnormal vascular proliferation. Most of these signs are directly related to cervical in-
traepithelial neoplasia (CIN) and cervical cancer. Currently, to detect epithelial lesions as well as to
observe the shape of blood vessels, the main diagnostic methods used are colposcopy and visual
examination. This method has low sensitivity and specificity because subjective factors still exist
and the method does not clearly distinguish the shape of proliferating blood vessels. Therefore,
in order to improve the efficiency of disease diagnosis, many studies applying image processing
techniques to support auto-diagnosis have become topics of interest. However, studies that sup-
port automatic identify abnormal blood vessel shape and density are very limited. In this study,
colposcopy images were recorded by digital colposcopes. These images are taken under polarized
light to help reduce reflections from the surface and support for better image processing steps.
Then, Sauvola threshold method is used to separate blood vessels on the surface of the cervix. It
is combined with three different image preprocessing methods to enhance the contrast between
the blood and the background. Finally, the sensitivity and specificity of these methods were calcu-
lated and evaluated. The results of the study set the stage for cervical blood vessel identification
studies as well as cervical cancer assessment.

Key words: Cevical cancer, polarized light, vascular pattern, thresholding
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