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The determination of the nuchal translucency (NT) thickness on first-
trimester ultrasound images is an important step that should be
performed in all pregnant women to detect early signs of Down
syndrome, Turner syndrome, fetal anomalies, and other genetic disorders.
Currently, NT measurement is manually performed by experienced and
certified ultrasound physicians, so the results heavily depend on the
physician's expertise. Therefore, there is a need for a method to
automatically identify the NT region to assist physicians in quickly and
accurately measuring NT thickness. This paper focuses on using deep
learning models to segment nuchal translucency regions in ultrasound
images. Several popular deep learning segmentation models such as
FPN, UNet, UNet++, DeepLabV3, and DeepLabV3+ were selected for
implementation and testing. The experiments show that the UNet model
with EfficientNetB6 encoder achieved the best results with an accuracy
of 99.51%, loU score of 60.95%, and Dice score of 77.14%. The paper
also discusses the challenges and future directions of this field.
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Hinh anh siéu 4m

Viéc xac dinh vung khoang sang sau gay (460 mo da gay) trén anh siéu
am thai trong quy | cua thai ky 1a mot bugc quan trong va can thuc hién
VGi tit ca cac thai phu nham phat hién sém hoi chitng Down, hoi ching
Turner, di dang thai va mot s6 hoi ching di truyén khac. Hién tai viéc
siéu dm do @6 mo da gay duoc thuc hién tha cong bdi cac bac si siéu
am c6 trinh d6 cao va dugc cdp chung chi, nén két qua phu thudc rat
nhidu vao kinh nghiém cua bac si. Do d6, cAn co phuong phap dé tu
dong xac dinh viing khoang sang sau giy, nham hd trg cac bac si do do
mo da gay mdt cach nhanh chéng va chinh xac. Bai bao nay tap trung
vao viéc sir dung mé hinh mang hoc sau phan ving anh siéu am thai dé
phat hién ving khoang sang sau giy. Mot s& mo hinh hoc sau phan
ving anh phd bién nhu FPN, UNet, UNet++, DeepLabV3 va
DeepLabV3+ duoc lya chon dé cai dat, thir nghiém. Thuc nghiém cho
thdy mo hinh UNet v6i bo mi hoa EfficientNetB6 dat két qua t6t nhat
Véi do chinh xac 1a 99,51%, diém sb IoU la 60,95%, diém sb Dice la
77,14%. Bai bao ciing dé cap dén nhimng thach thirc va huéng phat trién
tiép theo cua linh vyc nay.
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1. Gioi thigu

Siéu am 1a mot phuong phap khong xam 14n va an toan, khong gy nguy hai cho ca me va thai
nhi, gitip xac dinh tudi thai, cac chi $6 co ban cua thai nhi, do d6 mo da gy va cac bat thuong vé
hinh thai déc trung cho hdi chirng Patau. Phuong phap do d6 mo da gay thuong duoc thuc hién ¢
tuan thai thir 11-13 tuin 6 ngay va dua ra két qua chinh x4c nhat. Céc trudng hop co do mo da
gdy dudi 3 mm thuong duge xem xét la nguy co thap, it c6 nguy co mac bat ‘thuong nhiém sic
thé. Trong trudng hop do mo da gay tir 3,5 — 4,4 mm, ty 1é bt thuong nhiém sic thé 1a 21,1%, va
trong truong hop > 6,5 mm, ty & nay ting lén dén 64,5%. Khi d6 mo da gay > 3 mm, thai phu
thuong dugc khuyén nghi thuc hién thém xét nghiém Triple test vao tuan thai thir 16-18.

Do mo da gay (Nuchal translucency - NT) la mét hinh anh trén siéu am mo ta sy tich tu dich
dudi da phia sau cot séng ¢ thai nhi vao cubi tam ca nguyét thir nhit va dau tam ca nguyét thir
hai. Siéu am do d6 mo da gay (nuchal translucency scan - hay con goi la NT scan) 1a mot phuong
phap kiém tra dua trén cong nghé siéu am dé danh gid nguy co mac hoi chung Down (Trisomy
21) cua mot thai nhi, dong thoi con kiém tra mot sé bat thuong khac vé nhiém sic thé, ciing nhu
cac van dé bam sinh vé tim. Siéu 4m do d6 mo da gay thai nhi duoc chi dinh cho tit ca cac thai
phu trong khoang tudi thai 11 tuan dén 13 tuan 6 ngay, n6 dugc coi la mot phan cia cac xét
nghiém sang loc két hop trong ba thang dau thai ky, dac biét 1a d6i véi phu nitr mang thai c6 tudi
trén 35. Ngoai giup sang loc hoi chitng Down (tam nhiém sic thé 21), siéu am do mo da gay
cling s& sang loc cac cac hoi chung di truyen khéac, bao gom Trisomy 18 (hoi ching Edward);
Trisomy 13 (hoi ching Patau); mot s6 bat thuong nhidm sic thé khac; mot sé Van dé vé ciu truc,
chang han nhu tim, thanh bung va khuyét tat xuong.

Hién nay viéc siéu am do d6 m& da gay duoc thuc hién boi cac chuyén gia siéu 4m, bao gdbm
cac bac si siéu am va ky thuat vién siéu am chuyén nghiép. Cac chuyén gia nay c6 chiing chi siéu
am san khoa va da tham gia cac khoa dao tao do do mo da géy cia cac co s& dao tao uy tin, dat
duogc chirng chi do d6 mo da gay. Sau khi dat dugc chirng chi, cac bac si siéu am phai nop dir liéu
va hinh anh do d6 mo da gay dinh ky 12 thang cho co quan kiém tra dé danh gia sy phan bd cua
s6 do do6 mo da gay ctia mdi béc si siéu am co trong pham vi cho phép khong va danh gia hinh
anh do d6 mo da gay cua ho. Nhiing bac si siéu am dat du tiéu chuan thi méi dugc phép tiép tuc
thuc hién siéu am do do mo da gay trén lam sang.

Viéc do d6 mo da gy co y nghia rat quan trong trong sang loc trude sinh nén di co nhiéu
nghién ciru nham hd tro ty dong do do md da gay trén anh siéu 4m. Trong nghién ciru cua Deng
va cac cong su da dé xuat mot mé hinh céu trac phéan cip dé ty dong phat hién ving khoang sang
sau gay va thur nghiém trén 345 anh si€u am [1]. M6 hinh nay dugc x4y dung dua trén mo hinh
hoc may SVM, déc trung HOG va kim ty thap Gaussian. Nhom nghién cru ciia Nirmala da st
dung céac ky thuat xir Iy anh nhu phan ving bang mean shift, bo tach canh canny dé tach ving
khoang sang sau gay va sau d6 do khoang sang sau gy bang phén tich blob [2]. Nghién ctru cua
Anzalone va cac cgng sy xac dinh cac vung khoang sang sau gay bang cach sir dung thuat toan
dbi sanh mau. Trudce tién thuat toan nay xac dinh ving cam sau d6 méi xac dinh ving khoang
sang sau gay. Budc tiép theo 13 x4c dinh duong bién va do d6 mo da gy thong qua khoang cach
gitra hai duong bién [3]. Tai hoi thao MICCAI (International Conference on Medical Image
Computing and Computer Assisted Intervention) nam 2013, nhom nghién ctru cua Park da gidi
thiéu mot _phuong phap dé ty dong do do Mo da gay [4]. Phuong phap nay truge tién xac dinh tu
thé caa dau bang mot bo phat hién phan cip. Tu thé dau dugc dung lam mdc dé xac dinh vi tri
ctia khoang sang sau gay, sau d6 thuat toan tim dudng di ngan nhat Dijkstra dugc ap dung dé tim
cac dudng bién phia trong va phia ngoai cua khoang sang sau gay. Tiép theo phuong phap phan
ving graph cut dugc sir dung dé xac dinh lai chinh x4c hon ving khoang sang sau gay va tir d6
do dugc khoang sang sau gay. Nhom nghién ctu cua Sciortino cling da c6 mot s6 cong bd Ve tu
dong do d6 mo da gay [5]-[8]. Cac nghién ctru nay ap dung phep bién d6i wavelet va mang noron
dé xac dinh mit cat chuin cho do do mo da gdy, sau d6 xac dinh mot 6 chir nhat trén anh twong
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g voi ving khoang sang sau gay roi do do mo da gay trén ving nay. Mic di di c6 nhiéu
nghién ctu V& ty dong do d6 md da gay nhung chwa c6 nghién ctru nao ap dung cac mang hoc
sau nhu mang noron tich chap cho bai toan nay. Phan Ién cic phuong phap do d6 mo da gay
duoc chia thanh hai bai toan con la xac dinh viung khodng sédng sau gy va do d0 mo da gay trén
viung khoang sang sau gay da xac dinh. Trong bai bao nay t6i tip trung vao bai toan xac dinh
vung khoang sang sau gay hay con goi la phén ving khoang sang sau gay. Két qua phéan ving
khoang sang sau gay déng vai tro quan trong d6i véi d6 chinh xac ctia phép do do mo da gay.

Mic du di c6 nhidu nghién ciru trong st dung thi gidc may tinh dé xac dinh do mo da gay trén
anh siéu 4m nhung cac nghién ctru nay déu thyc hién trén cac bo dir liéu cua bénh nhan nudc
ngoai. Cho téi nay chwa c6 nghién ctru nao vé bai toan nay trén dit liéu hinh anh siéu 4m cua
bénh nhan nguoi Viét Nam.

Trong nghién ctru nay, ching téi da thu thap va gan nhan bo dit liéu anh siéu am thai tai Bénh
vién Phu san Trung wong va dé xuit dung md hinh mang hoc sdu FPN, UNet, UNet++,
DeepLabV3 va DeepLabV3+ dé phan viing khoang sang sau gay. Sau do, tién hanh thuc nghiém,
danh gia, so sanh két qua dé tim ra mé hinh phan ving khoang sang sau gay t6t nhat, tir d6 dé
Xuit huéng phat trién tiép theo cho linh virc nay. Cac dong gop cua bai béao bao gom:

(1) Thu thap, gan nhan mot bo dir liéu phan vung khoang sang sau gay trén dir li¢u hinh anh
si€u am cua bénh nhan nguoi Viét Nam.

(2) Khao sat, so sanh, danh gia hiéu qua cia mot sé mang hoc sau phan ving anh phé bién
trén bo dit liéu nay dé tim ra phuong phap c6 két qua tt nhat.

2. Dir li¢u va phuong phap
2.1. Xdy dung b diz ligu

Dir liéu anh siéu am do mo da gay duoc thu thap tai Bénh vién Phu san Trung wong. Tiéu
chuan lya chon anh 1a chon anh siéu am thai cua nhitng thai phu mang thai ¢ tudi thai 11 tuan +
13 tuan 6 ngay (tuong tng thai nhi c6 chiéu dai ddu moéng (CRL) tir 45 mm dén 84 mm) dén
kham siéu 4m, thai con sbng.

Mt cit do d6 mo da gay 1a mat cét chinh gitra. Thai nhi phai ¢ tu thé trung tinh, mat cat doc
giita, song siéu am vudng goc voi da mili, phong 16n chi thiy ddu va mot phan nguc thai nhi. Mang
di ndm tach ra khoi thai. Pinh nghia mat cat chinh giira ciia mat thai nhi: c¢6 sy hién dién caa duong
echo day ctia chop miii, phan khau cai trudc ¢ hinh vudng, ndo giita ¢ trung tim va 16p mang da
gdy ¢ phia sau. Néu khong cit diing mat cat doc gitra chuan, s& khong thay chop dau miii va thiy
phan trudc cia xuong ham trén ¢ binh dién thang bat con tro ¢ vi tri ding (trong - trong) va NT la
khoang md 16n nhét gitta mang da gay va phian mé mém nam phu trén cot séng ¢6 (Hinh 1).

Hinh 1. Anh siéu am do dé mo da gay dat chudn
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Anh siéu 4&m do khoang sang sau gay duoc thu thap béi cac bac si siéu am c6 ching chi dat
chuan siéu am (Hinh 2).

M 1B.0003_6.png M 18.0003_7.png M 18.0003_8.png M 04062021-090318_202106..

! 04062021-101206_202106.. ! 09062021-082627_202106... ! 09062021-083317_202106. ! 09062021-095438_202106..

Hinh 2. Diz liéu anh siéu am do do mo da gay chua dwoc gan nhan

Anh thu thap 1a anh DICOM, sau d6 dugc tién xir Iy chuén hoéa vé dang .png va dugc cic
chuyén gia siéu am gan nhén. Viéc gan nhén 1a thao tac danh dau viing khoang sang sau gay duoc
thuc hién trén phan mém gan nhan chuyén dung Label Studio, do cac bac si siéu am thyc hién.

Hinh 3. Hinh anh vung khodng sang sau gay da dwoc gan nhan

Bo dir liéu thu dugc s& duoc su dung dé huan luyén, danh gia cac mo hinh phéan ving khoang
sang sau gay. Hinh 3 minh hoa Ve hinh anh siéu am déa duoc gan nhan vung khoang sang sau gay.
Két qua thu duoc bo dit liéu bao gdbm 1.139 anh siéu 4m dap tng tiéu chudn do khoang séang sau
gy va duoc danh ddu ving khoang sang sau gay.

2.2. Phwong phdp dé xuit

Trong nghién ctru nay, t6i dé xuat sir dung mo hinh mang hoc sau phén vung anh gé phat hi¢én
vung khoang sang sau gdy (Hinh 4). Mot s6 m6 hinh hoc sau phan vung anh pho bién nhu FPN,
UNet, UNet++, DeepLabV3 va DeepLabV3+ duoc Iya chon dé cai dat, thir nghiém, tir d6 chon ra
md hinh phu hop nhat véi bai toan xac dinh ving khoang sang sau gay.
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Dé xdy dung md hinh phan ving khoang sang sau gay trén anh siéu 4m can thyc hién cac
budc sau.

« Buéc 1: Chuan bi dir liéu

Chia dit liéu thanh tap huan luyén, tap dénh gia va tap kiém tra.

Tién xu 1y anh: Anh siéu 4m dau vao can phai duoc tién xir 1y dé c6 kich thudc pha hop dé
dua vao mo hinh.

Dé cai thien kha ning hoc ciia mo hinh, trong nghién ciru c6 sir dung mot s ki thuat tang
cuong di lidu anh, cu thé 13 ap dung ngau nhién mot sé phép bién ddi anh nhu 14t anh, thay doi
do sang va do tuong phan, lam mo anh, thém nhiéu.

« Budc 2: Xay dung va huan luyén cic mo hinh phan ving anh

Bai bao dé xuat sir dung cdc md hinh mang no-ron sdu dé phan ving khoang sang sau gay, cac
md hinh duoc lya chon 1a FPN, UNet, UNet++, DeepLabV3 va DeepLabV3+.

Tang cuong dir ligu ——> |:I—)D

M& hinh hoc sdu
phan vung anh

Hinh 4. Qud hudn \uyén mé hinh phdn viing khodng sing sau gdy

Mo hinh FPN (Feature Pyramid Network) [9] 1a mot kién trac dugc st dung rong réi trong
linh vic phan viing anh. Muc tiéu ctia FPN 1a tao ra mot Kién tric mang no-ron c6 kha ning phan
ving d6i tugng & cac kich thudc khac nhau trong mét hinh anh. M6 hinh FPN ¢6 kha nang phan
ving cac dbi tuong & cac kich thude khac nhau mot cach hiéu qua, gitp cai thién chit luong va
d6 chinh xac cua viéc phan ving ddi tugng trén hinh anh. Piéu nay lam cho FPN tro thanh mot
trong nhirg mé hinh phé bién trong linh vuc phan vung anh.

UNet 1a mot kién trac mang no-ron dugc phat trién bai Olaf Ronneberger va dong nghiép [10]
v6i muc dich phan ving cac céu trac no-ron than kinh trong ndo ngudi tir anh chup bang kinh
hién vi dién tir. Mang UNet bao gom hai nhanh ddi xtng: nhanh bé mi hoa & phia trai va nhanh
b6 giai md & phia phai. Ngoai ra, UNet con c¢6 cac két ndi truc tiép gitra nhiing 16p trong bo ma
hoa va bd giai mi, tao ra mot mang no-ron hoc sau véi kha ning tai tao chi tiét va chinh xac
trong viéc phan vung hinh anh.

UNet-++ 1a mot bién thé cia mang no-ron tich chap sau UNet, duoc phat trién dé cai thien kha
ndng phan vung hinh dnh trong linh vuc xu ly anh y hoc [11]. Trong kién trac UNet++, cac mang
con cua by ma hoa va bo giai ma dugc két ndi thong qua mot loat cac duong dan day dic, Iong
nhau. Cac két ndi tryc tiép duoc thiét ké lai nham muc dich giam khoang cach giita cac ban db
dic trung cua b mi hoa va bd giai ma. Cai tién nay giup cai thién kha ning phan ving va do
chinh x4c ciia mang trong viéc nhan dién va phan ving cac cu triic phic tap trong hinh anh y
hoc, nhu céc cau triic ndi tang hodc moé té bao.

DeepLabv3 1a mot mo hinh phan ving anh tién tién, dwoc phat trién boi nhom nghién ctu
Google Al [12]. DeepLabv3 sir dung mot mang tich chip sau dé trich xuét cac dic trung tir hinh
anh dau vao. Vi co ché ty 18 da kich thudc, DeepLabv3 ¢ kha ning xir 1y hinh anh & nhiéu ty 1é
khac nhau. Ngoai ra, DeepLabv3 ciing su dung mot ky thuat goi 1a Atrous Spatial Pyramid
Pooling (ASPP) dé tang cuong viéc hiéu biét va phan loai d6i tugng trong cac ving hinh anh véi
kich thudc va ty 1€ khac nhau.

DeepLabv3+ [13] 1a mot phién ban cai tién ciia DeepLabv3 bang cach ket hop Kién truc kim
tu thap khong gian véi kién trac bd md hoa - giai ma. Céc tic gia dé xuit sir dung thém mot
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module giai ma don gian nhung hiéu qua dé 1am min két qua phan ving, nhét 1a ddi véi ving
bién cua dbi twong. Ngoai ra, md hinh Xception va phép tich chap phén tach theo chiéu sau duoc
sir dung dé tao ra mot mang ma hoa - giai ma manh mé va nhanh hon.

* Budc 3: Banh gid mo hinh

Sau qua trinh hudn luyén, ching ta thu dugc cic md hinh phin ving khoang sang sau gay.
Céc mé hinh s& dugce danh gia trén tap dir liéu kiém tra st dung cac do do thong dung cho bai
todn phan vung anh nhu IoU, Dice, d§ chinh xac, Precision, Recall.

2.3. Cac dp do danh gia phwong phdp phén ving

bé danh gia mét phuong phap phén ving d6i twong trén anh cac do do thuong dugc st dung
1a diém sb Dice va chi s6 loU (Intersection-Over-Union). Ngoai ra vi phan ving d6i tugng trén
anh ban chit 1a phan loai cac pixel trén anh nén chiing ta con c6 cac do do khac 1a do chinh xéac
murc pixel (accuracy), do do Precision, Recall. Cac d6 do nay dugc tinh toan dua trén cac dai
lwong nhu sau: S6 diém duong tinh dung (ky hiéu 1a TP- True Possitive), tirc 1a sb pixel thudc ddi
tugng duoc phan loai dung; S6 diém am tinh dung (ky hiéu 1a TN-True Nagative), tirc 1a s6 pixel
khong thudc d6i twong dugc phan loai ding; S6 diém duong tinh sai (ky hiéu FP- False
Possitive), tirc 1a s pixel ding thudc ddi tugng bi phan loai nham thanh khong thude déi tuong;
S6 am tinh sai FN (False Nagative) 13, tirc 1a s6 pixel khong thudc d6i twong bi phan loai nham
thanh thudc ddi tugng.

Diém s6 Dice 1a mét gi tri théng ké dwoc sir dung dé so sanh sy gidng nhau cua anh dir doan va
anh nhan thuc sy do con ngudi gan nhan. Pay 1a chi s6 duoc str dung rat pho bién trong cac nghién
ctru dé danh gia do chinh xac ctia cac mo hinh phan ving déi twong trén anh. Biém sé Dice dugc xéac
dinh nhu sau:

2|TP|
2|TP|+|FP|+|FN| (1)

Tuong tu nhu diém s Dice, chi s6 ToU ciing 1a mot trong nhimg d6 do phé bién nhat cho bai
toan phan ving d6i twong trén anh. IoU dugc tinh bang s6 pixel trong viing giao nhau giira vung
du doan P va ving nhan dang thuc su G chia cho s6 pixel c¢6 thudc ving hop cia P va G, co thé
xéc dinh bang cong thirc sau:

Dice =

|TP|

) |TP|+|FP|+|FN| i ) )

Do chinh xac muc pixel 1a ti 1€ s6 lugng pixel dugc phan 16p ding trén tong so pixel dugc
phéan 16p. Cong thirc tinh d§ chinh xac muc pixel nhu sau:

TP+TN

TP+TN+FP+FN (3)

Chi s6 Precision 1a ti 1& s6 luong pixel thudc déi tugng duge phan 16p dung trén téng s pixel

dugc phan 16p thudc ddi twong. Cong thirc tinh chi $6 Precision nhu sau:
TP

(4)
, , ) . TP+FP . .
Chi s0 Recall 1a ti I s6 luong pixel thugc doi twrong duge phén 16p dung trén tong so pixel
thudc doi tugng. Cong thirc tinh chi s6 Recall nhu sau:

Recall =

IoU =

Accuracy =

Precision =

TP
TP+FN ®)

3. Thir nghiém, danh gia

Trong nghién ciru nay, t6i da tién hanh thir nghiém cai dat va danh gia cac mo hinh phén ving
FPN, UNet, UNet++, DeepLabV3 va DeepLabV3+ diéu chinh véi cac bo ma hoéa khac nhau bao
g(‘Bm: ho cac mang trich chon dac trung EfficientNet tir B5 t6i B7, cac mang trich chon dac trung
ResNet50, ResNet152. Bo dir li¢u 1.139 anh siéu am déap (mg tiéu chuan do khoang sang sau giy
va dugc gan nhan dit lidu (danh ddu ving khoang sang sau gay trén anh) duoc chia thanh 3 tap dix
liéu doc 1ap cu thé nhu sau: tap huin luyén (training set): 831 anh; tap danh gia (validation set):
203 anh va tap kiém tra (test set): 105 anh. Nhin cua dit liéu duoc thé hién bang mot ma tran co
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kich thuéc gidng anh siéu am, xac dinh moi diém trén anh siéu 4m 1a thudc ving khoang sang
sau gay hay khong. Bang 1 trinh bay tong quan cac két qua thu dugc tir cac thur nghiém, bao gom
cac do do danh gia do chinh xac cua cac mo hinh trén tap dir liéu kiém tra.

Bang 1. Két qud phdn viing khodng sing sau gdy

Mo l:;llll:gphan Bo mi héa o C?OI/I;;I xac Pr?g/lj)lon R(%Z&;II loU (%) Dice (%)
EfficientNetB5 99,44 84,24 62,79 54 71,95
EfficientNetB6 99,47 86,08 59,18 51,98 70,14
FPN EfficientNetB7 99,44 86,77 55,6 49,59 67,77
ResNet50 99,44 85,68 57,57 50,78 68,87
ResNet152 99,35 86,99 52,92 47,68 65,81
EfficientNetB5 99,5 84,39 68,9 58,3 75,86
EfficientNetB6 99,51 84,84 70,72 60,95 77,14
UNet EfficientNetB7 99,48 83,91 68,66 60,05 75,52
ResNet50 99,43 81,5 58,16 50,21 67,88
ResNet152 99,4 87,05 54,15 48,72 66,77
EfficientNetB5 99,45 86,41 59,45 51,22 70,44
EfficientNetB6 99,47 88,56 58,55 52,43 70,49
UNet++ EfficientNetB7 99,47 85,32 63,16 55,57 72,59
ResNet50 99,34 90,35 46,62 42,53 61,5
ResNet152 99,29 92,94 38,82 35,47 54,77
EfficientNetB5 99,45 82,8 62,61 52,69 71,3
EfficientNetB6 99,41 84,88 60,62 51,21 70,73
DeeplLabV3 EfficientNetB7 99,49 84,57 65,96 57,28 74,11
ResNet50 99,41 88,93 48,59 43,89 62,84
ResNet152 99,25 77,82 48,17 42,31 59,51
EfficientNetB5 99,39 84,25 56,94 47,86 67,95
EfficientNetB6 99,44 87,12 53,06 46,35 65,95
DeepLabV3+  EfficientNetB7 99,37 91,82 46,16 40,76 61,44
ResNet50 99,4 88,32 49,01 44,1 63,04
ResNet152 99,38 89,83 49,43 45,15 63,77

Bang s6 liéu cho thay mé hinh UNet v6i bd ma hoa EfficientNetB6 cho két qua phan ving
khoang sang sau gay t6t nhat véi do chinh xac 1a 99,51%, diém s6 IoU 14 60,95% diém s Dice 1a
77,14%. Ngoai ra cac s6 liéu ciing cho thay ho cac mang EfficientNet cho két qua phan ving cao
hon déng ké so voi mang ResNet. Cac bd ma hoa EfficientNet nhin chung cho két qua tot hon khi
kich thudc mang ting 1én. Cac mo hinh UNet++ va DeepLabV3 cho két qua Precision cao nhung
chi s6 Recall lai thap hon dang ké so véi UNet, dan toi diém sé IoU va Dice ciia hai mé hinh nay
thip hon so v&i UNet.

4. Két luan

Nghién ciru nay da dé xuat phuong an tur dong phan ving khoang sang sau gay trén anh siéu
am thai str dung ky thuat hoc siu, da thir nghiém cai dat va danh gia cac mang FPN, UNet,
UNet++, DeepLabV3 va DeepLabV3+ diéu chinh véi cac bo ma hoa khac nhau bao gdm: ho cac
mang trich tron dac trung EfficientNet tir B5 téi B7, mang trich chon dic trung ResNet50
ResNet152.

Két qua thir nghiém cho thdy UNet véi bd ma hoa EfficientNetB6 cho két qua tét nhat véi
diém s6 IoU 1a 60,95% va diém sé Dice 1a 77,14%, cho thay tiém ning ciia viéc ap dung cac k¥
thuat hoc sau vao phén tich hinh anh siéu am thai.

Tuy nhién bai bao méi giai quyét bai toan dau tién trong qué trinh do d6 mo da gay 1a xéac
dinh ving khoang sang sau gy trén anh. Tiép theo, can tiép tuc xay dung phwong phap do do mo
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da gay véi dir liéu dau vao 1a ving khoang sang sau gy di xac dinh. Hon nita, cAn tap trung thir
nghiém, danh gia do chinh xac cua viéc sir dung hoc sau va cac ky thuat xir Iy anh dé tu dong do
d6 mo da gay, mé rong nghién ctru sang nhidu co s¢ y té khac nhau, danh gia tinh tin cay cua
phuong phap.

TAI LIEU THAM KHAO/ REFERENCES

[11Y. Deng, Y. Wang, and P. Chen, “Automated detection of fetal nuchal translucency based on
hierarchical structural model,” 2010 IEEE 23rd International Symposium on Computer-Based Medical
Systems (CBMS), IEEE, 2010, pp. 78-84.

[2] S. Nirmala and V. Palanisamy, “Measurement of nuchal translucency thickness for detection of
chromosomal abnormalities using first trimester ultrasound fetal images,” arXiv preprint
arXiv:10011986, 2010.

[3] A. Anzalone, G. Fusco, F. Isgro, et al., “A system for the automatic measurement of the nuchal
translucency thickness from ultrasound video stream of the foetus,” Proceedings of the 26th IEEE
International Symposium on Computer-Based Medical Systems, IEEE, 2013, pp. 239-244.

[4]1J. Park, M. Sofka, S. Lee, et al., “Automatic nuchal translucency measurement from
ultrasonography,” International Conference on Medical Image Computing and Computer-Assisted
Intervention, Springer, 2013, pp. 243-250.

[5] G. Sciortino, E. Orlandi, C. Valenti, et al., “Wavelet analysis and neural network classifiers to detect
mid-sagittal sections for nuchal translucency measurement,” Image Analysis & Stereology, vol. 35, no.
2, pp. 105-115, 2016.

[6] G. Sciortino, D. Tegolo, and C. Valenti, “Automatic detection and measurement of nuchal
translucency,” Computers in Biology and Medicine, vol. 82, pp. 12-20, 2017.

[7] G. Sciortino, D. Tegolo, and C. Valenti, “A non-supervised approach to locate and to measure the
nuchal translucency by means of wavelet analysis and neural networks,” 2017 XXVI International
Conference on Information, Communication and Automation Technologies (ICAT), IEEE, 2017, pp.1-7.

[8] G. Sciortino, D. Tegolo, and C. Valenti, “Morphological analysis combined with a machine learning
approach to detect utrasound median sagittal sections for the nuchal translucency measurement,”
Mexican Conference on Pattern Recognition, Springer, 2017, pp. 257-267.

[9] T. Y. Lin, P. Dollar, R. Girshick, K. He, B. Hariharan, and S. Belongie, “Feature pyramid networks for
object detection,” in Proceedings of the IEEE conference on computer vision and pattern recognition,
2017, pp. 2117-2125.

[10] O. Ronneberger, P. Fischer and T. Brox, “U-net: Convolutional networks for biomedical image
segmentation,” in Proceedings of Medical image computing and computer-assisted intervention-MICCAI
2015: 18th international conference, Springer International Publishing, 2015, part I11, pp. 234-241.

[11] Z. Zhou, M. M. R. Siddiquee, N. Tajbakhsh, and J. Liang, “Unet++: A nested u-net architecture for
medical image segmentation,” In Proceedings of Deep Learning in Medical Image Analysis and
Multimodal Learning for Clinical Decision Support: 4th International Workshop, DLMIA 2018, and
8th International Workshop, ML-CDS 2018, Springer International Publishing, 2018, vol. 4, pp. 3-11.

[12] L. C. Chen, G. Papandreou, F. Schroff, and H. Adam, “Rethinking atrous convolution for semantic
image segmentation,” arXiv preprint arXiv:1706.05587, 2017.

[13] L. C. Chen, Y. Zhu, G. Papandreou, F. Schroff, and H. Adam, “Encoder-decoder with atrous separable
convolution for semantic image segmentation,” in Proceedings of the European conference on
computer vision (ECCV), 2018, pp. 801-818.

http://jst.tnu.edu.vn 148 Email: jst@tnu.edu.vn



