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TOM TAT

Dit vin dé: Sy can thiét cia viéc phat hién, phan logi sém tén thiong gan va viéc nghién
cueu ng dung mé hinh hoc séu vao xu ly anh y khoa. Muc tiéu nghién cizu: Thu thgp diz liéu, xay
ding, hudn luyén md hinh Faster R-CNN dé phét hién, phan loai cac ton thirong khu trii thiong gap
¢ gan; Kiém thir, danh gia hiéu qua mé hinh theo tiéu chi vé thoi gian, dg chinh xac. Péi twong va
phwong phap nghién ciru: B di ligu anh chup Cat l6p vi tinh tiém thudc can quang ving bung cé
ton thuong gom nang gan, U Mach mdu, ung thu té bao gan nguyén phat; Ap dung md hinh Faster
R-CNN dé phat hién, phan logi ton thuong. Két quda: Bé dir liéu thu thdp tai Bénh vién Truong Pai
hoc Y Dugc Can Tho gom 51 nguoi bénh ¢6 ton thwong khu tri thwong gap & gan, véi 2828 anh,
2836 ving ton thwong dirot Xac dinh béi bdc si chan dodn hinh anh. Trong dé, 11 nguwoi bénh thuge
nhom nang gan (440 vung), 18 nguoi bénh thugc nhdm u mach mau (648 vung), 21 nguoi bénh
thuge nhém ung thu té bao gan nguyén phdt (1748 vimg) va 01 nguwoi bénh c6 ca nang va u mach
mé&u; Md hinh Faster R-CNN cho két qud dé chinh xac mAP 1a 94%, thai gian huan luyén 583 phit
va thoi gian xiz Iy 0,13 gidy. Két lugn: Bg dir liéu da thu thap 1a nén tang cho céac nghién ciu tiép
theo; M6 hinh Faster R-CNN c6 thoi gian hudn luyén ngan, thoi gian Xt Iy nhanh, dg chinh xac cao,
phl hep va c6 thé ap dung dé trién khai cac i#ng dung thuc té.

Tir khda: May hoc, Hoc sau, Faster R-CNN, Chyp cat Iép vi tinh, Bénh gan.
ABSTRACT

STUDYING DEEP LEARNING MODELS TO DETECT AND CLASSIFY
COMMON FOCAL LIVER LESIONS ON CT IMAGES

Nguyen Hoang Thai”, Phu Tri Nghia, Duong Quoc Thanh,

Nguyen Thanh Hung, Mai Quoc Truong, Tran Thi Bich

Phuong, Cao Tan Phat, Huynh Dang Khoa

Can Tho University of Medicine and Pharmacy

Background: The necessary of early detection, classification of liver lesions and the
researching for the application of deep learning models to the field of medical image. Objectives:
Collect dataset, build, train the deep learning model Faster R-CNN to detect and classify common
focal liver lesions on CT images; Test and evaluate the effectiveness of this model according to the
criterias of time and accuracy. Materials and methods: The abdominal contrast-enhanced CT
image dataset with liver lesions including cyst, hemangioma, and hepatocellular carcinoma;
Applying Faster R-CNN model to the detection and classification of lesions. Results: The dataset
had been collected at Can Tho University of Medicine and Pharmacy Hosital included 51 patients
who had common focal liver lesions, with 2828 images, 2836 lesion areas that were identified by
radiologists, of which 11 patients belonged to the liver cyst group (440 lesion areas), 18 patients
belonged to the hemangioma group (648 lesion areas), 21 patients belonged to the hepatocellular
carcinoma group (174 lesion areas) and 01 patient had both cyst and hemangioma; Faster R-CNN
model resulted in mAP accuracy of 94%, training time of 583 minutes and processing time of 0.13
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seconds. Conclusion: The collected data set is the foundation for further studies; The Faster R-CNN
model had short training time, fast processing time and high accuracy, it was suitable and could be
applied to deploy real-life applications.

Keywords: Machine learning, Deep learning, Faster R-CNN, CT Scan, Liver disease.
I. PAT VAN DPE

Viéc phat hién va phan loai som ton thuong gan nhim dua ra giai phap diéu tri dung
dn 1a vo cung can thiét. Dé danh gia chi tiét cac ton thuong gan thi k§y thuat chup cét l6p
vi tinh c6 tiém thudc can quang 1a mét lua chon hoan hao. Tuy nhién, két qua chan doan
phu thudc nhiéu vao tinh ti mi, nhan quan va kinh nghiém cua bac si. Xuét phat tir thuc tién,
nghién cttu tng dung md hinh hoc sau dé phat hién va phan loai cac ton thuong khu tra
thuong gap ¢ gan trén anh chup cét 16p vi tinh can duoc trién khai thuc hién.

Céc dé tai ng dung may hoc, dac biét 1a ky thuat hoc sau dé xtr ly anh chup cit 16p
vi tinh c6 tiém thudc can quang lién quan dén céc ton thuong gan da duoc nhiéu nha khoa
hoc tham gia nghién ctru. Nam 2017, nhom tac gia Changjian Sun dé xuat mé hinh mang
hoc sau két nbi day du da kénh dé vé dudng bién bao quanh ton thuwong [9]. Nam 2018,
nhom tac gia Sang-gil Lee sir dung mo hinh Grouped Single Shot MultiBox Detector dé
phat hién cé4c ton thuong gan [5]. Nam 2018, nhom tac gia Dong Liang dé xuat mé hinh
Residual Convolutional Neural Networks dé trich xuat dic trung va st dung thuat toan may
hoc véc to hd trg dé phan loai cac ton thuong [6]. Pau nam 2021, nhom tac gia Jiarong Zhou
St dung ba md hinh Faster R-CNN vé&i mang it trich dic trung FPN riéng biét dé phan loai
C4C ton thuong gan [10].

Céc dé tai trén déu dat dugc cac két qua kha quan, tuy nhién van chua thé thyc hién
duoc viéc phan loai ton thuong hodc chua tan dung dugc ca bén thi chup 1am di liéu dau
vao. Tur nhitng han ché trén, dé tai d& xuit giai phap xay dung bén mé hinh hoc sau tuong
rng cho bén thi chup, st dung md hinh hoc sau hai budc 1a Faster R-CNN [8] v&i mang rit
trich ddc trung ResNet-101 [4], p dung vao bo dir liéu anh cat 16p vi tinh ¢6 tiém thude can
quang vung bung thu thap tai Bénh vién Trudong Pai hoc Y Duoc Can Tho dé phat hién va
phan 16p ba loai ton thuong khu tra thuong gap ¢ gan bao goém nang (Cyst), u mach mau
(Hemangioma) va ung thu té bao gan nguyén phat (HCC), véi cac muc tiéu: (1) Thu thap
tap dir liéu, xay dung va huan luyén mé hinh hoc sau Faster R-CNN dé phat hién va phan
loai cac ton thuong khu tra thuong gap ¢ gan trén anh chup cat 16p vi tinh. (2) Kiém thir va
danh gia hiéu qua cia mo hinh Faster R-CNN theo c4c tiéu chi vé thoi gian va do chinh xéc.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru
D& tai tap trung vao viéc phét hién va phan loai céc ton thuong khu tra thuong gap ¢
gan. Cac hinh anh chyp cat l6p vi tinh cé tiém thuoc can quang vung bung lién quan dén ba
|oai ton thuong gom nang gan, u mach mau va ung thu t€ bao gan nguyén phat dugc thu thap
tai Bénh vién Truong Dai hoc Y Dugc Can Tho lam dir liéu cho qué trinh huan luyén va kiem
thir trén mé hinh hoc sau la Faster R-CNN va&i mang rut trich dac trung ResNet-101.
2.2. Phuong phap nghién ctru
Bai toan c6 dau vao la anh chup cat 16p vi tinh ¢6 tiém thudc can quang ving bung
tuwong ung vai cac thi chua tiém thuoc can quang, thi ddng mach, thi tinh mach va thi muén.
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Sau qua trinh xir ly, két qua dau ra I c&c anh twong mg trén d6 da thyc hién khoanh ving
va dua ra du doan phan 16p thudc mot trong ba loai tén thwong khu tra thuong gap ¢ gan
goém nang, u mach mau va ung thu té bao gan nguyén phat.

Dy la bai toan thugc vé linh vuc nhan dang déi twgng (Object Detection [1]) trén
anh. Dé giai quyét bai toan thi cac md hinh hoc sau nhu R-CNN, Fast R-CNN, Faster R-
CNN, R-FCN, YOLO, SSD... déu c6 tinh kha thi va c6 thé mang lai hiéu qua cao. Véi dic
thl bai toan chuyén nganh y khoa can d6 chinh xéc cao, dé tai lra chon md hinh hoc sau hai
budc 1a Faster R-CNN véi mang trich xuat dic trung ResNet-101, &p dung ky thuat 1am
giau dir lieu (Transfer learning) véi bo trong sb da dugc huan luyén trén tap dix licu Ion
COCO Dataset [7] gitp giai quyét duoc van dé tap dit liéu nho dong thoi rat ngan thoi gian
trong viéc huan luyén cac mé hinh. Sau d6 sir dung bd trong s6 da dugc hoc tiép tuc huan
luyén va kiém the trén tap dit liéu da thu thap. Tur d6 tién hanh danh gi4, so sanh hiéu qua
vé do chinh xéc va thoi gian caa md hinh.

Quy trinh dé xuét

Quy trinh d& xuat glal quyét bai toan gom ba g1a1 doan chinh, d6 la glal doan xay dung
bo dir liéu, giai doan huan luyén va cudi cing 1a giai doan kiém thir danh gia. Chi tiét dugc
moO ta nhu sau:

- Giai doan xay dung b dir liéu:

+ Tap dix liéu anh DICOM chup cit 16p vi tinh ¢6 tiém thube can quang bung dugc
thu thap tai Bénh vién Trudng Pai hoc Y Dugc Can Tho. Mdi tap tin gom bn tap anh tuong
g V6i thi chua tiém thudc can quang, thi dong mach, thi tinh mach va thi muon.

+ Giai doan tién xir ly dir liéu tién hanh chuyén d6i anh DICOM vé cac anh dinh
dang JPG c6 kich thudc 512x512 nham tao dit liéu dau vao phu hop cho mé hinh. Dix liéu
lién quan dén thong tin nguoi bénh da dugc xda hoan toan trong qué trinh tién xir Iy dé ¢am
bao thong tin ca nhan dwoc bao mat. Cong cu st dung dé doc anh DICOM va chuyén doi
dinh dang anh sang JPG la RadiAnt DICOM Viewer.

+ Giai doan khoanh ving, danh nhén phéan loai tén thwong dwoc hd tro tir chuyén
gia 1a bac si chan doan hinh anh. Qua trinh khoanh ving va danh nhén phan loai trén tap di
liéu anh JPG dugc thuc hién bang céng cu Labellmg. Cac ving tén thuong dugc gan nhan
thanh mot trong ba 16p la nang (nhan 1a NAN), u mach mau (nhin HEM), ung thu té bao
gan nguyén phat (nhdan HCC).

+ Tap dit liéu gdm céc hinh anh thu dugc dudi dinh dang JPG da qua cac budc tién xur
Iy va khoanh ving, danh nhan duoc chia thanh tap dir liéu ding cho huan luyén va tap di liéu
ding cho kiém thi. Cac tap dit liéu nay dugc sir dung lam dau vao cho cac mé hinh hoc sau.

- Giai doan huin luyén mé hinh:

+ Tién hanh xay dung bén mé hinh twong @&ng cho bdn thi chup. Giai doan huin
luyén duogc thuc hién trén tap dit liéu huan luyén. Két qua thu duoc 1a cac mé hinh di dugc
huan luyén. Mot sé tham s huan luyén chinh bao gom:

+ Sir dung phuong phap lam giau dir liéu (Transfer learning) ké thira bo trong sé da
duoc huan luyén trén tap dix liéu I6n COCO.

+ S6 lugng phan 16p (num classes) trong dé tai 1a ba phan Iép, twong ng véi ba loai
t6n thuong khu tra thudng gap ¢ gan gom nang (ky hiéu nhan 13 NAN), u mach mau (nhan
HEM) va ung thu té bao gan nguyén phét (nhan HCC).

+ S6 budc hoc (num steps) 1a 100.000, con s6 nay duoc lua chon sau qua trinh theo
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doi biéu db chi sé Loss giam dan dén khi khdng con giam duoc nira va c6 dau hiéu 6n dinh,
khi ¢6 mé hinh huén luyén d3 dat duoc két qua tét.

+ Tham s6 mAP@IoU duoc dung dé danh gia kha ning phan ving bang cach do do
chdng Iap pht hop giira viing du doan va ving nhan di liéu gbc. Néu d6 chdng 1ap 16n hon
hoic bang 0,5 dugc xem 1a du doan chinh x4ac va nguoc lai néu nho hon 0,5 thi du doan
dugc xem la khéng chinh x&c.

- Giai doan kiém thi:

Sau khi thu dugc cic mé hinh da dugc huin luyén & giai doan huan luyén, giai doan
kiém thir duoc thuc hién cho bdn thi trong wng véi tap dit liéu kiém thi. Dit liéu ciing duoc
chia 1am bdn tap twong &rng véi ting thi. Két qua kiém thtr s& duoc ghi nhan véi céc théng
s6 vé do chinh xac va thoi gian huan luyén va xi 1y.

Moi trudng cai dat

Tensorflow [3] 1a mét nén tang ngudn ma duoc phét trién boi Google danh cho viéc
nghién ctru vé may hoc va hoc sau. Tensorflow c6 mét hé sinh thai toan dién, linh hoat gom
cac cong cu, thu vién va tai nguyén cong dong cho phép cac nha nghién ctru thuc dy cong
nghé tién tién trong may hoc va cac nha phat trién dé dang xay dung va trién khai cac ang
dung may hoc.

Google Colab (Colaboratory) [2] 1a mét dich vu ¢am may mién phi, hd tro cung cap
GPU va TPU la cac thanh phan xir Iy 6 hoa hd trg cho nhu cau tinh toan lén. Pay 1a mot
cong cu ly tuong cho nghién ctu va trién khai tng dung may hoc, hoc sau vi da duoc cai
dat san nhitng thu vién rat phd bién nhu PyTorch, TensorFlow, Keras va OpenCV.

Cac m6 hinh duoc xay dung trén méi trudng truc tuyén Google Colab véi cau hinh
manh phi hop cho nhu cau tinh toan 16n, di kém nén tang TensorFlow, ngdn ngit Python.

I11. KET QUA NGHIEN CUU
3.1. Két qua thu thap tap dir liéu, xay dung va huan luyén mé hinh
Tap dir liéu thu thap tai Bénh vién Truong Pai hoc Y Dugc Can Tho gdom hjnh anh
chup cat 16p vi tinh ving bung c6 tiém thuoc can quang cua 51 nguoi bénh véi chan doén
6 ton thuong khu tra thuong gap ¢ gan. S6 lugng ngudi bénh va cac loai ton thuong dugc
moO ta & bang bén dudi. 7
Béang 1. SO lugng nguoi bénh twong g véi cac loai ton thuong

Nang | Umachmau | HCC
51
S6 lugng nguoi bénh 11 | 18 21
01

Nhan xét: S6 lugng ngudi bénh ¢ ton thuong HCC chiém s6 luong cao nhat 1a 21
va ¢6 01 ngudi bénh vira c6 ton thwong nang gan vira ¢6 u mach mau.

Qua trinh tién xu ly dir liéu chuyén d6i dinh dang tir DICOM sang JPG dugc thuc
hién bang cong cu Radiant Viewer. Sau d6 qua trinh khoanh vung danh nhan dugc thyc hién
bang cong cu Labellmg véi su hd tro ctia chuyén gia 1a bac si chan doan hinh anh. Két qua
s6 lwong ving ton thuong twong tng véi ting phan loai va tap dir liéu huan luyén, kiém thu
duoc Mo ta nhu bang bén dudi.
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Bang 2. S6 lugng ving ton thuong

S luong viing ton thuong Nang U mach mau HCC Tong cong
Tap huan luyén (37 ngudi bénh) 316 504 1188 2008
Tap kiém thir (14 ngudi bénh) 124 144 560 828

Tong cong 440 648 1748 2836

Nhan xét: Téng sé lwong ving ton thuong 1a 2836 ving. Trong d6, 2008 ving ton
thuong nam & tap dit liéu huan luyén va 828 viing con lai ding cho tap kiém thir. S6 lugng
viing ton thuong nang gan 1a thip nhat véi 440 viing va cao nhét 1a HCC véi 1748 ving.

Twong tng bdn thi chup, bén mé hinh Faster R-CNN véi mang rat trich dic trung
ResNet-101 dd duoc xay dung trén méi trudng Google Colab, hé diéu hanh Ubuntu véi cau
hinh véi bo vi xur ly, RAM, bé xir Iy ¢6 hoa GPU manh hd tro rat nhiéu cho nhu cau tinh
toan 16n véi bai toan xir Iy anh dau vao kich thude 512x512, di kém nén tang TensorFlow
GPU 1.15 va ngon ngir Python 3.7. Tap dir liéu huan luyén va kiém thir duoc su dung lam
dau vao twong tmg cho cac md hinh da x4y dyng. Chi tiét thong sé ciu hinh hé thong duoc
mO ta nhu bang bén dudi.

Bang 3. Thong sé cdu hinh va mai truong cai dat.

Moi trueong Google Colab
CPU Intel® Xeon® 2.00 GHz
RAM 32 GB
GPU Nvidia Tesla P100 12GB RAM

Hé diéu hanh

Ubuntu

Framework

Tensorflow GPU 1.15

Ngén ngir 14p trinh

Python 3.7

Nhan >§ét: M6i truong thuc nghiém truc tyyén vé6i cdu hinh manh hd tro hiéu qua cho

qua trinh huan luyén va kiém thur vai dir liéu dau vao anh kich thudc 512x512.
3.2. Két qua kiém thir va danh gia hiéu qua cia md hinh
Qua trinh huan luyén véi 100.000 budc hoc va kiém thir mo hinh Faster R-CNN trén

tap df{ liéu da thu thap, dé t;ii thu dugc mot so két qué’thuc nghiém ve (1(.3 do gia tri mat mét
(chi s6 Loss), thoi gian huan luyén, thoi gian xir ly, két qua phén loai ton thuong véi d6 do
chinh xéac dugc sir dung la AP va mAP.
Bang 4. Tong hop két qua thuc nghiém trén mé hinh Faster R-CNN

Chi s Loss Thc‘yi gian trung binh AP trung binh mAP
trung binh | Huan luyén Xu ly Nang gan | U mach méu HCC trung binh
0,024122 583 phut 0,13 giay 85,1% 98,3% 98,5% 94%

Nhan xét: Chi s6 Loss cua md hinh Faster R-CNN véi mang rat rich dic trung
ResNet-101 14 0,024122, chi sé Loss thip cho thay md hinh rat pha hop va c6 kha ning rit
trich dic trung hiéu qua, tir 46 cho d6 chinh xac mAP trung binh cao 1a 94%. Thoi gian huan
luyén trung binh ngan véi 583 phut, téc d6 xu Iy nhan dang phén loai ton thwong cua mo
hinh nhanh véi 0,13 giay.

IV. BAN LUAN

Do s6 lugng ton thuong gan ngay cang ting va viéc chan doan cac ton thuong nay
bang cach su dung ky thuat chup cat l6p vi tinh c6 tiém thuoc can quang vung bung phu
thudc nhiéu vao tinh ti mi va kinh nghiém cua bac si, viéc ung dung ky thuat hoc sdu vao
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linh vire xir 1y anh y khoa hd trg chan doan ngay cang tré nén quan trong nham ting cudng
su hiéu qua va giam thiéu thai gian cong sirc. Trong nghién ciru nay, chiing t6i da xay dung
bdn md hinh hoc sau twong tng cho ca bén thi chup cit 16p vi tinh ¢é tiém thude can quang
da pha, str dung mé hinh hoc sau hai budc la Faster R-CNN véi mang rat trich dac trung
ResNet-101, ap dung vao bo dit lidu anh cat 16p vi tinh c6 tiém thudc can quang ving bung
thu thap tai Bénh vién Truong Dai hoc Y Duoc Can Tho dé phat hién va phan 16p ba loai
ton thuong khu trii thuong gap ¢ gan bao goém nang (Cyst), u mach mau (Hemangioma) va
ung thu té bao gan nguyén phat (HCC) va dat dugc két qua tt.

. Uu diém cua cac hé théng hoc sau 1a ching c6 thé lién tuc nhan ra, trich xuat va tim
hiéu cac dic diém phan cap khac nhau. Didu ndy hd trg cac bac si trong viéc phat hién va
phan loai cac t6n thuong, dic biét la nhitng t6n thuong vai kich thude nho dé bi bo s6t. Mot
s6 nghién ciru trude day da chi ra rang cac mé hinh mang hoc sau c6 thé dwoc sir dung dé
phét hién va khoanh viing ton thuong gan khu tra trong hinh anh chup cat 16p vi tinh, dién
hinh véi nghién ctu cia tac gia Changjian Sun cung cac cong su vai viéc sa dung mo hinh
mang hoc sau két ndi day du da kénh [9], hay nghién ctru cua nhom tac gia Sang-gil Lee voi
md hinh Grouped Single Shot MultiBox Detector [5]. Tuy nhién, cac dé tai nay chi dung lai
& viéc phat thién ma chua thé thyc hién nhiém vu phan loai ton thuong.

Viéc &p dung cdc md hinh may hoc, hoc sau vao xir ly anh y khoa thuong cé di liéu
dau vao 1a mot hinh anh duy nhat, qua trinh xt 1y va nhan dang sé& cho ra két qua du doan trén
anh nay. Do d0, cac qua trinh xtr ly may hoc, hoc sau thuong duoc thuc hién trén anh X quang,
siéu &m, anh chup céc ton thuong da. .. Tién thém mot bude, cac dé tai cua nhém téc gia Dong
Liang vai mo hinh Residual Convolutional Neural Networks va thuat toan may hoc véc to hd
tro [6], hay dé tai ciia nhom tac gia Jiarong Zhou cling cong su véi ba mo hinh Faster R-CNN
cung mang rat trich dac trung FPN riéng biét [10], da thuc hién thanh céng viéc phan loai céc
t6n thuong khu trii thudng gap & gan trén anh cét 16p vi tinh da pha c6 tiém thudc can quang
vé6i dau vao 1a cac anh ¢ cac thi chup twong ng véi do chinh xac phét hién va phan loai twong
déi cao. Tuy nhién, cac dé tai van con han ché khi chi sir dung ba trén bon thi chup cat lop vi
tinh c6 tiém thudc can quang. Khic phuc diém yéu nay, dé tai dé xuat giai phap xay dung bn
m6 hinh hoc séu tuong tmg dé str dung day du ca béon thi chup cua qua trinh chup cat 16p vi
tinh c6 tiém thudc can quang lam dir liéu dau vao 1a mot diém rat méi so véi cac nghién ciu
trude day. B6n m hinh tién hanh qua trinh hoc céc thudc tinh ciia ton thuong trong giai doan
huan luyén bang cach trich xut cac dic trung tai mdi thi chup théng qua bén anh dau vao.
Diéu nay gop phan mang dén hiéu qua cao hon so véi cac nghién ciru trude day. Vi két qua
kiém thir thuc nghiém, c6 thé thiy mé hinh Faster R-CNN ¢ thoi gian huan luyén ngan (583
phit) va téc do xir Iy rat nhanh (0,13 gidy). Bén canh d6, mé hinh c¢6 kha ning rat trich dic
trung rat hiéu qua khi chi s6 Loss dat gié tri thap, tir d6 d6 chinh xac thu dugc cao (94%), diéu
nay dén tur viéc mang rut trich dac trung Resnet-101 hoat dong rat hiéu qua véi loai dit liéu
anh chup cat 16p vi tinh c6 tiém thudc can quang da pha.

V6i két qua thu duoc vé mit thoi gian va do chinh xac, mé hinh Faster R-CNN cho
thay minh rat phu hop véi bai toan xt Iy anh y khoa, dic biét 1a bai toan phat hién va phan
loai c4c ton thuong khu tra thudng gap ¢ gan trén anh chup cat 16p vi tinh. Tuy nhién, van
con nhiéu md hinh hoc sau khac bao gom cac mé hinh thuéc nhém hoc mét budc (SSD,
YOLO...) véi thoi gian xir Iy nhanh hon nhung d6 chinh xéc thip hon cac mé hinh hoc hai
bude nhu R-FCN... cdc md hinh nay d va dang chang minh rat tét tinh hiéu qua trong linh
vuc xur Iy anh y khoa, do d6 can mé rong nghién ciru danh gia trén cac mé hinh hoc sau
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khéc, lwa chon phuong phép ti wu vai sy can bang gitra hai yéu té 1a thoi ~gian va do chinh
x&c nham tim ra md hinh pha hop cho giai doan xay dyng ting dung thuc té co hiéu qua €ao.

bac tinh hmh anh chup cit 6p vi tinh viing bung cé tiém thudc can quang bao gom
bén thi chup véi s6 lwong anh nhiéu va kich thude 16n 13 mot thach thirc. Qué trinh thu thap
va xay dung tap dix licu tiéu tén nhleu thoi gian, cong sirc va c6 sy déng gop rat 16n tir bac
sT chan doan hinh anh. Tap dir liéu gdm 51 ngudi bénh, trong d6 c6 11 ngudi bénh thuge
nhom nang gan (440 vung), 18 nguoi bénh thuéc nhdm u mach mau (648 vung), 21 nguoi
bénh thugc nhom ung thu t& bao gan nguyén phét (1748 viing) va 01 ngudi bénh 6 ca nang
va u mach mau. Tai thoi diém nghién ciru, chua thé tim duoc bat ky bo dit liéu chup cit 16p
vi tinh ¢6 tiém thudc can quang vang bung ¢6 danh nhén ton thuong gan nao dugc chia sé
cdng cong dé tién hanh cac nghién ctu (ng dung cac md hinh hoc sau vao xi 1y va so séanh
doi chiéu cac két qua trén cuing tap di ligu. Tap dir liéu da thu thap dwoc la nén tang cho
phép mé rong hudng phét trién cac nghién ctu tlep theo. Tuy nhién, can lién tuc bo sung
tang cuong cho b di liéu, khdng chi tang cuong so lugng hinh anh ma con cung cap nhiéu
phan loai ton thuong gan hon ké ca tén thwong khu trt va lan toa, ngoai ra con phét trién bo
sung ton thuong & cac co quan khéc.

Ngoai ra ¢ thé phat trién bai toan nay trén méi trudng tiép can di liéu 16n nhu
Apache Spark khi bo dir liéu ngay cang duogc ting cuong va bo sung. Khi d6 cac giai phap
tinh toan thong thuong sé khong con dat hiéu qua cao vai bo dir liéu cuc 1on.

V. KET LUAN

Dé tai dd hoan thién bo co so dit liu anh chup cét 16p vi tinh c6 tiém thubc can
quang ving bung thu thap tai Bénh vién Trudng Pai hoc Y Dugc Can Tho gom 51 truong
hop ¢6 mot trong cac chan doan ton thuong khu tra thudng gap ¢ gan bao gom nang, u mach
mau va ung thu té bao gan nguyén phét, véi 2828 anh cling 2836 viing ton thuong duoc Xac
dinh boi chuyén gia 1a bac si chuyén nganh chan doan hinh anh. Ap dung mé hinh hoc sau
Faster R-CNN véi mang rut trich dic trung ResNet-101 dé phat hién va phan loai ton thuong
khu trii thuong gap ¢ gan voi két qua do chinh xac mAP 13 94%, thoi gian huan luyén 583
pht va téc do xir ly 0,13 gidy. M6 hinh Faster R-CNN cho thay su phi hop va c6 thé dugc
&p dung d¢ trién khai cac ung dung thyc té trong tuong lai.
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