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6Céng ty c6 phén céng nghé VDSense

Tir 11/2019 dén 06/2020, nhém téc gid thu thap 8.190 nh ndi soi dai trang (NSBT) c6 polyp va 4.000 nh
NSBT khéng polyp, chia thanh tap huén luyén va tép kiém chiing nhdm xay dung mé hinh Al. M6 hinh hoc séu

dé xuét duoc xay dung theo kién tric U-Net véi nhanh EfficientNet, huén luyén trong 150 buéc véi thudt toan
SGD va dénh gié béi chi s6 F1, gia tri dw doan dwong tinh (PPV), dé nhay (Se), dé déc hiéu (Sp). Két qua trén
tép kiém chirng cho thdy chi s6 F1 trén 2 tap anh khi hoi tu dat > 95 %. Két qué kiém dinh thuét toén trén tap
thuc nghiém (1.321 énh véi 1.543 polyp) 1a PPV (94,60%), Se (96,39%) va Sp (99,84%). Trong téng s6 1543
polyp, 63,568% co kich thuwdc < 5 mm va 81,14% thuéc nhom Is (Phén loai Paris). 52 ving bij khoanh sai do édnh

¢6 bot, vung léa hodc dich nhdy. Cac vung bj nhdm cha yéu la nép niém mac (44,23%) va dich nhay (13,46%).

Nghién ctru cho thay thuat toén xay dung trong phat hién polyp dai trang c6 PPV, Se, Sp cao va c¢é tinh kha thi.

Twr khéa: Noi soi dai trang, polyp dai trang, phat hién polyp, tri tué nhan tao, hoc sau.

. DAT VAN BE

Polyp dai tryc trang (BTT) la mét mé phat
trién day 16i niém mac BTT. Trong d6, polyp u
tuyén c6 nguy co cao tré thanh ung thw. Khoang
85% ung thw dai tric trang phat trién tr mot
polyp u tuyén (adenoma).” Viéc phat hién polyp
DTT, d&c biét 1a adenoma dé cét qua noi soi
dong vai trd quan trong trong phong ngira ung
thuw DTT. Theo cac nghién clru, ty 1€ bo sot polyp
dai trang (polyp miss rate - PMR) dac biét la cac
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adenoma (adenoma miss rate — AMR) twong
dbi cao, c6 thé dao dong tir 20 — 47%.2* Trong
khi d6, mét nghién cu theo ddi trén 314872
ca ndi soi dai trang toan bd ghi nhan méi 1%
ty 1& phat hién adenoma (adenoma detection
rate — ADR) tang lam gidm dwgc 3% nguy co
tién trién thanh ung thw DTT.® Hién tai, c6 nhiéu
ky thuat méi da duwoc ap dung véi mong mudbn
cai thién ty I1&é ADR: s&r dung cac cdng nghé noi
soi tang cwdng hinh anh, day soi véi goc mé
vi trwong rong hodc céc thiét bi nhw Endocuff
dé quan sat dwoc phia sau cac nép niém mac
v.v... 'ng dung céng nghé théng tin dac biét 1a
xay dwng céac thuat toan tri tué nhan tao trong
hd tro phat hién polyp dai trwc trang dé dua ra
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dy doan cling la mét hwéng di méi dwoc tap
trung phat trién trong nhirng nam gan day trén
thé gioi. Mot s6 nghién ctru hdi ctru da ghi nhan
tiém nang hira hen ctia Al trong viéc hd tro phat
hién polyp dai trwc trang voi ty 1é€ dw doan chinh
xac c6 thé |én dén 94 — 96%.58

Tai Viét Nam, theo GLOBOCAN 2018, ung
thu DTT c6 ty 1&é méc dirng hang thir 5 va ty &
ttr vong dirng hang thr 6 trong s cac bénh ly
ac tinh.® Theo hwéng dan ctia Hoi Ung thw Hoa
ky cling nhw B9 Y té Viét Nam nam 2018, polyp
DTT duwoc coi la yéu td nguy co cha ung thw
DTT va can c6 tm soat bang ndi soi dai trang
toan bod trén nhém dbi twong cé nguy co.'0"
Diéu nay dat ra nhu cau can tim cac giai phap
va xay dwng chwong trinh sang loc dé phat
hién dwgc sdm ung thw dai tric trang, trong
do, phat hién cac ton thwong polyp trén noi
soi chinh la mét khau dong vai trd quan trong
dé tam soat. Tai Viét Nam, da c6 mot sé cong
trinh nghién cru phat trién cac thuat toan tri tué
nhan tao trong phan tich hinh anh X-quang tim
phdi, chup cong hwédng tir gan.'>' Tuy nhién
hién chwa c6 nghién ctru vé tng dung tri tué
nhan tao dac biét xay dwng cac thuat toan hoc
may trong noi soi dwéng tiéu hda dwdi dé danh
gia tiém nang cling nhw tinh kha thi trong hoan
canh thyc té cla nwoc ta.

Vi vay, nhém nghién ctru ching tai tién hanh
nghién cu nay véi 2 muc tiéu chinh: (1) xay
dwng thuat toan hoc may phat hién polyp trén
anh ndi soi dai trang toan bd va (2) buéc dau

danh gia doé chinh xac cua thuat toan.
Il. DOl TUONG VA PHUONG PHAP

1. Déi twong

Hinh anh ndi soi dai trang toan b dwoc thu
thap bang hé théng noi soi dd phan giai cao cla
Fujifilm (600, 7000 va LASEREO) & cac ché do
anh sang trdng (WLI) va ché do6 phd mau da
b&ng tan (FICE).

Tiéu chuén lwra chon: Céc hinh anh thu thap
phai ddm bao da dwoc xda toan bd théng tin
dinh danh nguwoi bénh, chat lwong hinh anh
rd nét, khong bi téi, md va mic dd sach theo
thang diém Boston = 2

Tiéu chuén loai tree. hinh anh ndi soi dai trang
c6 cac tén thwong phéi hop khac nhw ung thw
dai tryec trang, Crohn, viém loét dai trang chay
mau, cé tdn thwong loét hodc cé chira dung cu
ndi soi.

2. Phwong phap

Thoi gian nghién ctru: Tl thang 11/2019 dén
thang 06/2020

Dja diém nghién ctru: Nghién clru duoc tién
hanh tai Vién Nghién clru va Dao tao Tiéu hoa,
Gan mat.

Qua trinh thu thap hinh anh néi soi

Hinh anh néi soi dai trang sé dwoc cac
chuyén gia la cac bac si ndi soi > 5 nam kinh
nghiém chudn hoa, gan nhan cé polyp hay
khéng va gan nhan ché dd anh sang. Cac
chuyén gia ciing sé khoanh vung polyp trén anh
ndi soi.

Hinh 1. Minh hoa hinh anh néi soi polyp dai trang dwoc bac si khoanh viing

102

TCNCYH 130 (6) - 2020



Anh sau khi dwoc gan nhan va danh dau
sé dwoc chuyén vao tap huén luyén; trong do,
20% sb &nh dwoc dwa vao tap kiém ching.
Dwa trén di liéu ban dau nay, mot md hinh
mang hoc sau sé dwoc xay dwng.

Xay dung thuat toan phat hién polyp dai
trang

Chung t6i st dung mang no-ron nhiéu 16p
dwa theo kién tric U-Net'® gédm hai phan: nhanh

TAP CHI NGHIEN ClPU Y HOC

ma hoa (encoder) va nhanh gidi ma (decoder).
Nhanh ma héa duoc thiét ké theo kién truc tich
chap EfficientNet'® c6 nhiém vu trich xuét dic
trung da mic tr anh dau vao. Két qua cua
nhanh ma hoa dwgc dwa vao nhanh gidi ma
dé tiép tuc trich xuét dac trwng & mirc cao hon,
ddng thoi tdng dan dd phan gidi vé kich thuéc
anh gbc ban dau dé sinh ra anh danh dau polyp
(xem Hinh 2).

Hinh 2. Minh hoa két qua dw doan

Déu ra cac I6p clia nhanh ma héa la cac dac
trwng mirc thip dwoc chuyén trwe tiép sang Iop
twong tng clia nhanh gidi ma qua cac két ndi
tat. Nho vay, thong tin gidu nglr cdnh & nhanh
gidi ma sé duoc két hop voi cac thong tin chi
tiét & murc thap dé hiéu chinh chinh xac dwéng
bién khoanh vung polyp. Hdam muc tiéu dwoc
st dung la Tversky tiéu diém."” M6 hinh dwoc
huén luyén trong 150 buéc (epoch) bang thuat
toan SGD vai tbc dd hoc 14 0.001 va hé sd quan
tinh 0.9.

Danh gia doé chinh xac cua thuéat toan

Pau tién, chung t6i danh gia dd chinh xac
cta thuat toan & mic tirng diém anh trén tap
huén luyén va tap kiém ching. Thuat toan sé
phai dy doan tirng diém anh cé thudc ving

polyp va khoanh viing ctia thuat toan

polyp hay khéng. Do sy méat can bang gitra s
diém anh polyp va sé diém anh khong thudc
polyp nén ching t6i st dung chi sé F1 1a binh
quan diéu hoa cta gia tri dw bao dwong tinh
(PPV) va dd nhay (Se) dé danh gia hiéu nang
cla thuat toan. Chi sé F1 c6 gia tri cao nhéat la
1, khi va chi khi PPV va Se la tuyét dbi.

Tiép theo, ching t6i st dung tap anh thuc
nghiém khac dé xac dinh dd chinh xac cla
thuat toan & mdrc phat hién polyp khi so sanh
v6i y kién chuyén gia (Bang 1).

Cac chi sb ghi nhan trong nghién ctru bao
gdm ché dd anh (WLI, FICE), sb lwong polyp
trén anh, kich thuwéc polyp va ddc diém hinh
thai hoc polyp theo phan loai Paris (Bang 2).
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Bang 1. Cac do do danh gia do chinh xac cua thuat toan

Chisé Cong thirc banh gia cau héi

D6 nhay (Se) A/(A+C) th:\ nang cua thuat toan dé xac dinh anh
chtra polyp

D6 dc hiéu (Sp) D/(B+D) Kh? nang’cua thuat toan dé xac dinh anh
khéng chira polyp

Gia tri dw doan dwong A/(A+B) Xac suat moét anh chva polyp khi thuat

tinh (PPV) toan dwong tinh

Gia tri dw doan am tinh (NPV) D/(C+D) Xac suat mot anh khong chtra polyp khi
thuat toan am tinh

Chi 6 E1 2*Se*PPV/ Chi sb két qua chinh xac cua thuat toan &

(Se+PPV) mtrc diém anh

*A: Sé trong hop duong tinh that; B: Sé truong hop duwong tinh gid; C: Sé truong hop &m tinh

gid; D: Sé truong hop am tinh that

Bang 2. Phan loai Paris

Ip (pedunculated): tdn thwong c6 cubng

Type |: Cac tdn thwong 10i

Is (sessile): tn thwong khéng cé cubng

(nhé 1&n > 2,5 mm so v&i bé mat)

Ila (slightly elevated): nhé 1én < 2,5 mm

Type |I: C4c tén thwong dang

b (true flat lesion): tén thwong phang

phéng

llc (mildly depressed lesion): tdn thwong I8m nhe trén bé mat

Type lll: Céc ton thuwong loét

Ill. KET QUA

T thang 11/2019 dén thang 06/2020,
nghién ctu thu thap dwoc 8.190 hinh anh ndi
soi dai trang c6 polyp va 4.000 hinh &nh ndi soi
dai trang khoéng cé polyp. D liéu hinh anh da
gan nhan dwoc chia lam hai bé di liéu theo ti
l& 80% cho huén luyén mang va 20% cho qua
trinh kiém ching. Hinh 2 minh hoa két qua dw
doan polyp va khoanh vung ctia thuat toan.

Hinh 3 mo6 td do chinh xac cua thuét toan

tinh theo chi s6 F1 trén bd di liéu huén luyén
va bd di liéu kiém chirng. Truc ngang ctia Hinh
3 thé hién sb budc huén luyén (epoch). Cé thé
thay chi s6 F1 téng dan theo thdi gian va hoi tu
on dinh khi s6 buéc dat 70. Chi sé F1 dbi voi
tap huan luyén va tap kiém chirng khi hoi tu déu
dat trén 95% va chénh Iéch nhau khéng dang
ké. Piéu nay chirng t6 md hinh dwoc huén
luyén hiéu qua, khong bi hién twgng hoc qua
kh&p (overfitting).
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Tap huan luyén ====Tap kiém chirng

Hinh 3. D6 chinh xac tinh theo chi s6 F1 trén tap huan luyén va tap kiém chirng

tai tirng th&i diém khac nhau (epoch) trong qua trinh huén luyén

Tap anh thuc nghiém bao gdm 1.321 &nh véi 1.543 polyp trong d6 76% sb anh trong tap nay &
ché dd WLI. Céac dac diém chi tiét vé sb lwong, kich thudc polyp va hinh thai theo phan loai Paris

dwoc mod ta chi tiét trong Bang 3.

Bang 3. Dac diém tap anh danh gia thwc nghiém cia mé hinh

Tansé(n)  Tilé (%) Tan s6 (n) -I(-:%:f
Ché do6 anh S6 lwong polyp trong mdi anh
WLI 1004 76 1 polyp 1204 91,14
FICE 317 24 Nhiéu polyp 117 8,86
Téng céng 1.321 100 Téng cong 1.321 100
Kich thwéc polyp Phan loai Paris
<5mm 981 63,58 Ip 127 8,23
5-10 mm 460 29,81 Is 1252 81,14
> 10 mm 102 6,61 lla 164 10,63
Téng cong 1.543 100 llb 0 0

Téng cong 1.543 100
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PPV, Se va Sp clia mé hinh Al trong tap &nh thwc nghiém 1an lwot 1& 94,60%, 96,39% va 99,84%.
Khi so sanh véi y kién chuyén gia, cé 38 anh khoanh thira 52 tén thwong, 67 anh phat hién ding
tdn thwong nhuwng khoanh vién chwa chinh xac va 14 anh khoanh thiéu 37 tén thwong véi cac dac
diém dwoc mo ta chi tiét trong Bang 4. Trong d6 tat ca polyp bi bé sét déu co kich thudc < 0,5cm va

phan loai Paris Is.

Bang 4. M6 ta dic diém cac anh khoanh thira va anh khoanh sét tén thwong

L6i danh dau sévungdanh  Tilé e Sépolyp Tilé
N £ . Loi bé sot

khoanh thtra dau sai (n) (%) (n) (%)
Bot 7 13,46  BO s6t polyp nhd 31 83,8
Cudng polyp 5 9,62 Bd sot polyp & xa 3 8,1
Dich nhay 7 1346 5O sotpolyp trén nép 3 8,1

niém mac
Nép niém mac 23 4423  Tbéng cong 37 100
Niém mac 8 15,38
Vung l6a 2 3,85
Téng cong 52 100
IV. BAN LUAN soi cho thay ty 1& dw doan chinh xac cla thuat

Theo cac nghién ctru, tinh trang bé sét polyp
hay adenoma dai trang lién quan dén nhiéu yéu
t6 bao gdbm chéat lwong hé thdng trang thiét bi,
quy trinh ndi soi (chuén bj dai trang, thdi gian
rat day), moi trwdng lam viéc va kinh nghiém
cla bac si.>* Chinh vi vay viéc ap dung coéng
nghé ma&i nhw cac ki thuat ndi soi tdng cwong
hinh anh hay Al dwoc ki vong cé thé gitp gidm
ty 1& bd sét tén thwong. Khuyén cdo méi day
cla Hoi Noi soi tiéu hoa chau Au trong phat
hién va phan loai tén thwong ac tinh cta dai
trang cling da dé cap dén viéc cé thé két hop
cac phwong thirc hd tro cia may tinh trong
phat hién, xac dinh dac diém ton thwong trong
ndi soi dai trang.'®

Mot s6 nghién ctru héi ciru da ghi nhan tiém
ndng hira hen ctia Al trong viéc hd tro phat hién
polyp dai trwc trang.®® Nghién clru clia Urban
va cong sw huan luyén trén 8641 anh noi soi
dwgc gan nhan bdi chuyén gia thu thap tw
2000 bénh nhan va kiém dinh trén 20 video noi

toan la 96,4%. Ki thuat mang neuron tich chap
(Convolutional Neural Network — CNN) phat
trién trong nghién ctu nay con cé wu diém la
c6 kha nang chay trén hé théng may tinh théng
thwdng véi téc d6 x& Iy nhanh. Tac gid Wang
va cbng sw cling da xay dwng mé hinh phat
hién polyp véi PPV la 94,3% va Sp la 95,9%
trong d6 hé théng c6 tbc dd x& ly hinh anh
video 1a 25 anh/s do vay dé tré khi phan tich
video ndi soi ddng thoi rat khé nhan biét dworc,
ké ca bdi chuyén gia." Diém chung cla thuat
toan do chung tdi va cac nhom tac gia trén thé
gi&i xay dwng la déu dwa trén cac tap anh tinh
da dwoc bac si gan nhan, khoanh vung.

Mot diém han ché la khdng c6 nhiéu tap &nh
dir liéu cong bd trong Iinh vre nay. Tap di liéu
coéng bd 1&6n nhat la tap Kvasir bao gdm 1000
anh c6 polyp, 1000 anh polyp dworc tiém phéng
va 1000 &nh chan vét cat polyp sau can thiép
tha thuat. Nghién ciru nén trén tap anh Kvasir
dwoc thwe hién béi Pogorelov va cong suw ghi
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nhan Sp va PPV Ian lwot 1a 95,8% va 92,7%.%
Ddng thdi, nghién ctwu phan tich gop thuc hién
b&i Lui va cong sw cho théy cac thuat toan Al
trong ndi soi dai trang ghi nhan PPV, Se lan lwot
la 96% va 92,3%.%' Khi so sanh v&i nghién clru
clia cac tac gia trén thé gidi, thuat toan ching
t6i dang xay dwng cé PPV, Se va Sp gan twong
duwong. C6 thé thdy, nhém nghién ctru da buéc
dau thanh cong trong viéc xay dwng di liéu
hinh anh noi soi. Bdng thei, di liéu cling van
dang duwgc thu nhan thém, dac biét la dir liéu
dang video nham kiém dinh dé chinh xac ciing
nhw th&i gian phan tich xt& ly anh.

Tai Viéet Nam, hién chwa c6 nhiéu nghién
clru vé trng dung tri tué nhan tao trong ndi soi
dwong tiéu hoa dé danh gia tiém nang ciing
nhw tinh kha thi trong hoan canh thyc té cua
nwéc ta. Nam 2019, nhéom nghién cu cua
chung t6i da tién hanh mét nghién ctu budc
dau danh gia viéc rng dung Al trong xac dinh 7
vi tri gidi phau cla da day véi PPV trung binh 1a
92,48%. Ngoai ra, két qua nghién clru cling cho
thay kha nang &ng dung trong thuc té dwa trén
phan tich th&i gian bac si ndi soi phan loai anh
theo vi tri gidi phdu theo cach théng thuwdng
va khi c6 sw hd tro ciia phan mém. Trung vi
thoi gian phan loai cla ba chuyén gia ndi soi
khi st dung phdn mém (3,86 phut) ngan hon
mot cach coé y nghia théng ké so v&i cach phan
loai truyén théng (12,82 phat).22 Trén co sé do,
nhém nghién clru ching toi tién hanh xay dwng
thuat toan dbi véi phat hién tén thwong polyp
cua dwdng tiéu hoéa dudi.

Nam 2019, nhém nghién clru clia Pai hoc
quéc gia Thanh phé H6 Chi Minh da tién hanh
danh nhan trén tap div lieu KVASIR dé phat
hién cac tdn thwong cla dwong tiéu hoa ca
trén va dwdi bao gébm viém thwc quan, polyp
dai trang va cac dung cu can thiép. Két qua ghi
nhan chi s6 F1 clia cac thuat toan hoc sau xay
dwng dugc dao dong tlr 83 - 94% trén 2 tap dir

TAP CHI NGHIEN ClPU Y HOC

liéu Medico va BioMedia, tuy nhién nhém tac
gia ciing nhan thay thuat toan chwa dd manh
trong viéc phat hién tén thwong cac polyp dai
trang dac biét & nhom duoc tiém phdng truéc
tha thuat. Nhném tac gid da danh dau ving phat
hién polyp cho 3.088 anh va dung cu cho 1.886
anh dé xay dung bd di liéu chuan cho cac
nghién ctwu tiép theo. Tuy nhién, mé hinh Faster
R-CNN st dung trong nghién ctu nay la kién
trac hai giai doan (two-stage) dwa trén mang
xwong séng ResNet10 c6 kich thuéc rat Ién va
sau nén tbc do xt ly cham va khé (rng dung
cho buéc tiép theo la chay trén video hoac xtr
ly thoi gian thyc.?® Nghién cu cua chung toi
st dung tap anh huén luyén dwoc gan nhan
v@i 8.190 hinh anh ndi soi dai trang cé polyp
va 4.000 hinh &nh ndi soi dai trang khong co
polyp trong dé sb anh duwoc khoanh vung la
6.234 anh. Pay la tap div liéu dau tién dwoc xay
dwng tai Viét Nam, bao gdbm 76% anh ché do
WLI va 23% ché d6 FICE véi kich thwdc, hinh
thai polyp da dang ciing 1a mét diém manh gitp
danh gia wu nhuoc diém cla thuat toan.

Khi kiém dinh trén tap thwc nghiém, PPV
va Se thu nhan dwogc twong ty nhw cla céac
nhém tac gid trén thé gidi 1an luot 1a 94,6%
va 96,39%. Céac trwdng hop bi sét tén thuwong
déu |4 polyp bé dwdi 5 mm va hinh thai Paris la
Is. Nguyén nhan c6 thé 1a do kich thuéc polyp
qué nhd hodc ndm trong vung téi clia &nh nén
phan mém kho xac dinh ranh gidi ré rang cla
polyp v&i niém mac xung quanh dan dén bd
s6t. Nhitng trwdng hop bi nhan nham polyp
thuwdng la do chét lwong anh (bot, cé 16a, dich
nhay) hodc nhan nham véi nép niém mac. Chét
lwgng anh kém co6 khd nang da tao nén cac
dwdng ranh gi¢i m& xung quanh cac vung co
bot, 16a va dich nhay khién cho thuat toan xac
dinh nhdm la ranh gi&i cta polyp. Déi véi cac
trudng hop nhan nham nép niém mac, cac nép
c6 thé da tao nén hinh anh cAu truc 16i trén bé
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mat niém mac gan giéng véi polyp Is theo phan
loai Paris khién phan mém xac dinh nhdm. Cac
trwdng hop bé sét va nhan nham dwoc md ta
& trén ciling la nhitng dac diém duoc bao cao
trong moét sé nghién ctru cla cac tac gia trén
thé gidi va goi y mét sb dinh hwéng gitip nhém
nghién ctru cai thién thém thuat toan. Nghién
clru nay clia ching t6i con mot sé6 han ché nhw
la nghién clru don trung tam, tap dir liéu la
anh tinh va chi mai thu nhan trén 2 ché do anh
sang 1a WLI va FICE cutia hé théng may Fuijifilm.
Trong twong lai, s& can trién khai nghién ctru
da trung tam trén nhidu hé théng may va ché
dd anh sang dé dam bao co s& di liéu dau vao
phong phu.

V. KET LUAN

Nghién ctvu dwoc tién hanh nhdm phat trién
hé thdng ng dung thuat toan Al dé phat hién
polyp dai trang théng qua xay dwng tap div liéu
anh ndi soi cia bénh nhan Viét Nam (v&i 8.190
anh co polyp va 4.000 anh khéng polyp), déng
thoi tién hanh danh gia budc dau do chinh xac
clia thuat toan. Trong qua trinh xay dywng mod
hinh, két qua th& nghiém cho thdy mé hinh co6
chi sé F1 cao, trén 95%. Két qua kiém dinh trén
tap 1.321 anh v&i 1.543 tén thwong ghi nhan
PPV, Se va Sp cia mé hinh lan lwot la 94,6%,
96,39% va 99,84% vo&i 52 vung khoanh thira
va 37 tén thwong bd sét déu cé kich thuéc < 5
mm va hinh thai Is theo phan loai Paris. Két qua
ghi nhan bwédc dau cho thdy hwdng nghién ciu
nay co tinh kha thi & nwéc ta va la mot hwéng
di mai can tiép tuc di sau phat trién.
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Summary
PRELIMINARY RESULTS OF ARTIFICIAL INTELLIGENT
APPLICATION IN COLONOSCOPIC POLYPS DETECTION
IN VIETNAM

This study intention is to build a deep learning model for polyps detection in colonoscopy images,
conducted from November 2019 to June 2020. We collected a dataset of 8190 colonoscopy images
with at least one polyp and 4000 colonoscopy images without polyp. 80% of the dataset was used for
training and 20% was used for testing in which images with polyps were labeled and annotated by
experts. The proposed model was built based on the U-Net architecture with an Efficient Net encoder
and was trained in 150 epochs before testing on the experimental dataset (1321 colonoscopy
images with 1543 polyps). The model’s accuracy was then evaluated using the F1 score, the PPV
index, the Se index, and the Sp index. Preliminary assessment of the proposed model showed
that the F1 scores of both the training set and the testing set are over 95%. The Al model was
then tested on the experimental dataset, which recorded the PPV, Se and Sp indexes of 94.60%,
96.39% and 99.84%, respectively. Furthermore, 37 polyps were missed, 63.58% of which were
less than 5mm in diameter, and 81.14% were categorized as Is according to Paris classification.
52 areas incorrectly marked as polyp were foam, optical flare, or mucus in the images. Most of
the false-positive areas were mucosal folds (44.23%) and mucus (13.46%). This preliminary study
showed that the proposed deep learning model yielded good precision and recall. Application of
Al in colonoscopic polyps’ detection is then feasible and requires further investigation in Vietnam.

Key words: Artificial intelligent, colonoscopy, colonoscopic polyps, deep learning, polyp
detection
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