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TOM TAT:

Nguy co mic bénh phdi 13 vo cung 16n ddi véi nhiéu ngudi, dic biét 1a & cac qudc
gia dang phat trién. Céac bac si gap kho khin trong viéc giai thich tia X & nguc c6 thé
dan dén chan doan sai. Phuong phép hoc siu gitp xac dinh vi tri cac bat thuong cta
phoi. Str dung tap dir liéu gom 112.000 anh duoc gan nhan boi cac bac si ¢ kinh
nghiém. Chung t6i ddo tao mot mang ludi than kinh dua trén khuon kho Faster-RCNN
va Retina theo hudng tiép can dir lidu 16n lam giam thoi gian huan luyén. Hon nita,
ching t6i da st dung Grad-CAM dé 1am ndi bat ving ton thuong trong viéc dua ra du
doan. Két qua chimg minh phuong phap st dung k¥ thuat hoc sau c6 thé dat dugc do
chinh x4c 1én dén 95.5%.

Tir khéa: Ton thuong phoi, Faster-RCNN, Retina, transfer learning, bigdata.

ABSTRACT:

The risk of lung disease is immense for many people, especially those in developing
countries. Doctors have difficulty interpreting chest X-rays, which can lead to
misdiagnosis. Deep learning methods help locate lung abnormalities. A dataset of
112,000 images is labeled by experienced physicians. A neural network is trained
based on Faster-RCNN and Retina framework towards big data approach to reduce the
training time. Furthermore, Grad-CAM is used to highlight the lesion region in making
predictions. The results demonstrate that the method using deep learning techniques
can achieve the accuracy of up to 95.5%.

Keywords: Lung lesion, Faster-RCNN, Retina, transfer learning, bigdata.

1. MO DAU
1.1. Gi6i thigu cic dic diem ton
thwong phoi, ciac nghién ciru lién quan
. 1.1.1. Céc dic diém ton thwong trén
phoi
Hinh anh X—qugng phéi c6 gid tri trong
viéc phat hién, chan dodn bénh, danh gia
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muc d6 ning, danh gia cac bién chimg ho
hap. Tuy nhién, néu chi dua trén hinh anh
X-quang, rat khé dé phan biét giira viém
phoi do virus véi mot sé can nguyén khac,
do vay phai két hop voi dic diém dich t&,
biéu hién 1am sang dé dua ra chan doan
phu hop.
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Hinh 1. Hinh anh X-quang nguc cdc logi
tén thuong phéi.

1.1.2. Cac nghién ciru c6 lién quan

Nhom tac gia Rachna Jain, Preeti
Nagrath trong nghién ctru “Phan loai viém
phdi trong hinh anh X-quang nguc bang
cach st dung mang no-ron tich chap va
transfer learning” [4]. M6 hinh thir nhét va
thir hai bao gdm hai va ba 16p chap. B6n mo
hinh con lai 1a cadc md hinh duogc dao tao
trude d6 1a VGG16, VGG19, ResNet50 va
Inception-v3. M6 hinh th& nhét va thir hai
dat dugc do chinh xéc lan lugt 1a 85,26%
va 92,31%. Do chinh xac cia VGGI16,
VGG19, ResNet50 va Inception-v3 lan
luot 1a 87,28%, 88,46%, 77,56% va
70,99%. Nghién ctu tiép theo 1a cua tac
gid Alex Alemi, nghién cuu “Improving
Inception and Image Classification in
TensorFlow” vao nam 2016 [5] da dao
tao lai bon mo hinh Inception-ResNet-v2,
Inception V3, ResNet 152 va ResNet V2
200 st dung tap dir liéu ImageNet ty 1€
chinh x4c 1an lugt 1a 80.4%, 78%, 76.8%
va 79.9%. Két qua cho thdy mé hinh co
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thé phat hién d6i tugng tot trén Inception-
ResNet-V2. Mot cach tiép can khac su
dung CheXNet cua nhom tac gia Laboni
Sarker, Md. Mohaiminul Islam v&i nghién
ctru “COVID-DenseNet: A deep learning
architecture to detect COVID-19 from
chest radiology images” vao nam 2021
[6]. Trong nghién ciru nay, nhom tac gia dé
xudt str dung CheXNet dé phat hién bénh
nhan COVID-19. Bé kiém tra do chic
chin ciia mo hinh tac gid da thuc hién ca
phan loai hai 16p va ba 16p va dat d¢ chinh
x4c lan lugt 14 96,49% va 93,71%.

1.2. Co s& 1y thuyét

Nhu chung ta di biét, xét nghiém
ton thuong phdi bang cac cach nhu chup
CT, noi soi phé quan, xét nghiém mau va
chup X-Quang nguc. Trong do, cach chup
X-quang nguc cho dugc cai nhin toan thé
hai 14 phdi, nhin thdy cac ton thuong du
16n, khong bi che lap trén hai 1a phdi va
cudi cung 1a giam duoc chi phi khi xét
nghiém. Gan day, mot sé nha nghién ciu
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da dé xuat cac tri thong minh nhan tao (AI)
khac nhau duya trén giai phap cho cac van
dé y té khac nhau. Mang no-ron (CNN) da
cho phép cac nha nghién ctru thu dugc két
qua thanh cong trong cac van dé y té rong
rai nhu phat hién ung thu v, ndo phat hién
va phan doan khéi u, phan loai bénh trén
hinh anh X-quang.

1.2.1 Cic mang no-ron trich xuit
dac trung

ResNet trg thanh kién tric duoc st
dung phd bién nhit ¢ thoi diém hién
tai, voi it tham sb, hudn luyén dé dang
ma khong 1am ting ty 18 15i huan luyén.
ResNet bao gdm bon kién tric khac nhau
lan luot 1a 34, 50, 101 va 152 layer [1].
Trong d6, ResNet-50 dat dugc hié¢u suét
kha tot.

CheXnet bao gém 121 16p CNN [11].
N6 tao ra ban do nhiét bao gom cac khu
vuce cuc bd ¢6 thé xac dinh cac khu vue bi
anh huong boi bénh trong hinh anh cung
v6i x4c suat du doan. Phuong phap nay
dugc phat trién dé du doan bénh viém phoi
khi chup X-quang phoi.

Inception Resnet V2 cai thién thanh
cong do chinh xac va toe do hoi tu [12]
ctia mo hinh ban dau. Khi diéu chinh trong
s bang phuong phap lan truyén nguoc,
gradient tir 16p trén c6 thé bo qua 16p giira
cho dén 16p thap nhat, dam bao rang tat ca
cac trong s6 ¢ thé duge didu chinh mot
cach hiéu qua.

1.2.2 Ciac mang CNNs dung trong
huin luyén

Faster R-CNN: huén luyén mdt mo
hinh hiéu qua hon va thay thé vai tro
cua cac thuat toan nhu Selective Search
von rat cham chap [7]. Faster R-CNN
duoc danh gia nhanh hon han cac dong
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R-CNN trudc d6. Ngoai ra, mang nay
con dugce sir dung phd bién cho viéc phat
hién va phan loai.

Retina: & cic mang YOLO, SSD....
cho thiy rang cac mang d6 c6 mot diém yéu
[8] 14 rat d& bo qua cac vat thé nho trong
anh. Va theo yéu cdu ctia bai toan 13 tim cac
ton thuong nho trén phoi. RetinaNet duoc
danh gia 1a kha 6n trong viéc phat hién cac
ddi tugng nho.

1.2.3 Cac dd do dung dé danh gia
mo hinh

Do do Loss: Ham loss s€ chi ra mo
hinh doan sai bao nhi€u so v&i gia tri thuc
té. Muyc dich ctia qué trinh huin luyén 1a
tim ra bo s6 dé d6 16n ham mat mat 1a nhé
nhat (cuc tiéu).

Do do accuracy: Accuracy (dd chinh
xac) cach danh gia nay don gian tinh ti 1¢
giita s6 diém duoc dy doan dung va tong s6
diém trong tap dit liéu kiém thir. Pugc tinh
bang cong thirc sau:

TP +TN
TP+TN+FP+FN G)

P06 do AUC: duong cong AUC - ROC
12 mot phép do hiéu suit cho phén loai ¢
cac cai dat ngudng khac nhau. ROC 1a mot
duong cong xac suat va AUC dai dién cho
mirc d6. N6 cho biét mo hinh c¢6 kha ning
phan biét giita cac 16p nhu thé nao. AUC
cang cao, mo hinh cang tbt trong viéc du
doéan la 1.

2. KET QUA NGHIEN CUU

2.1. Phuong phap dé xuit

Accuracy =

Dé giai quyét bai toan, chung toi dé
xuét sir dung mo hinh téng quat nhu Hinh
2. M6 hinh tong quat gdm c6 hai pha: Pha
huén luyén va pha kiém thtr duoc mé ta cu
thé nhu hinh sau:
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Hinh 2. Mé hinh gidi phdp dé xudt
A. Pha huén luyén Diéu nay giup cho viéc hoc cac dic trung

O giai doan tién xir Iy dit liéu cac hinh
anh duoc thay d6i kich thugc thanh 256 x
256 va thay dbi ty 16 thanh pham vi 0-1 dé
phtt hop véi dau vao ciia mo hinh. Dé ting
thém dir liéu dau vao ching t6i ap dung
cac phép nhu cat ngdu nhién cic ving trén
anh dé tao su da dang. Lat ngau nhién tao
ra mot anh phan chiéu tir diém gdc. Rt
trich dic trung ching toi dé xuat phuong
phap vé1 ba mo hinh. Sau khi rat trich dac
trung chung to61 st dung lai mang Faster
R-CNN va RetinaNet dé c6 thé st dung
duogc transfer learning [9] tir b trong )
(weights) duoc trich xuat sin cia mo hinh.

méi nhanh hon, rt ngan dugc thoi gian
huan luyén.

B. Pha kiém thir

Anh sau khi da rat trich ddc trung s&
dugc dua qua mo hinh di duoc huin luyén
trude do dé cho ra két qua do tim tu dong
gdm bounding box chira ton thwong va
nhén cua ton thuong. Mot diém méi cua
bai bao ching t6i 1a 4p dung thém ban d6
nhi¢t GradCAM d¢ xic dinh chinh x4c
ving ton thuong ning trén phoi.

2.2. Két qua thwe nghi¢m

2.2.1 Cac kich ban ap dung

Bing 1. Cic kich ban dwoc dé xudt va cdc tham sé hudn luyén

Kich | Mang hudn | Mang rit trich dic | Learning| Num_ | mAP | Num
ban luyén trung rate steps | @IoU | classes
1 ResNet-50 0.001 20 0.5 14
2 | Faster R-CNN | CheXNet 0.001 20 0.5 14
3 Inception ResNet V2 0.001 20 0.5 14
4 | Retina ResNet-50 0.001 20 0.5 14

2.2.2 Moi trudng cai dat

2.2.3 Tap dir liéu thir nghiém

Tap dir liéu ChestX-rayl4 [10] gom
112.000 anh trong d6 89600 anh dugc
dung 1am tap hudn luyén va 22400 anh cho
tap kiém thir, tuong tng véi ti 18 1a 80:20.

Ngon ngir 1ap trinh Python 3.7. Thu
vién, cong cu: OpenCV, Tensorflow,
kaggle. Cdu hinh may tinh sir dung GPU:
GPU Nvidia K80, Ram 13Gb.

TAP CHi KHOA HOC | %%
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2.2.4 Cac két qua thu dwoc

a) Bo do Loss

Khi gia tr,i Loss khong c,(‘)n giam
chung t61 quyét dinh dung huin luyén,
khi d6 gia tri Loss trung binh cua 3 kich

ban lan luot 1a 0.24, 0.096, 0.112. Mang
Retina — Resnet 50 cho két qua rat trich
dic trung ciing kha tdt nhung chi sé Loss
van con khé cao so véi cac kich ban trude
1én dén 0.21
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Hinh 4. Biéu dé vé dé do Loss va Accuracy khi hudn luyén.
b) Po do Accuracy va thoi gian huan luyén

Accuracy
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Hinh 5. Bi€u dé vé Accuracy va thai gian hudn luyén.
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Két qua ¢ Hinh 5 cho thdy d6i v6i mo
hinh Inception ResNet V2 cho ra do chinh
xac thip hon cac mo hinh con lai va khong
6n dinh gita cac l1an huan luyén. Hai mo
hinh con cho két qua kha twong dong va 6n
dinh & murc chinh xac 95% so v&i 88% o
mo hinh Inception ResNet V2.

¢) b6 do AUC-ROC:

Trve ot Rate

ResNet-50 (3)

ResNet-50 (4)

Hinh 6. Biéu d6 vé dé do AUC khi kiém thi.

2.3. Két qua do tim va phan loai ton
thuong

Mot s6 hinh anh thuc nghiém khi do
tim va phan loai ty dong ton thuong trén
phoi cua 4 kich ban dé xuat dugc trinh bay
trong bang sau:

§ Pleral thickenf

Hinh 7. Két qua thuc nghiém trén cdc kich ban
dé xuat.

O nhitng két qua trén co thé khoanh
vung dugc vi tri cua nhiing noi bi ton
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thuong cta ph6i nhung khong thé xac dinh
dugc ving ton thuong ning nhat hay ving
trung tAm ma béc si can phai chira tri. Dé
giai quyét bai toan dé, chiing t6i da ap dung
thém ban d6 nhiét(GradCam). O giai doan
dau sé rat trich cac dic trung cip thap nhu
noise hodc két cau cua 16p background, sau
d6 thu hep khong gian rat trich va dan tap
trung vao muc tiéu chinh. Cudi cing vi tri
ton thuong chinh xac c6 mau do cho ton
thuong nang.

v we ' | - v naﬂp
I‘yv"g;’fa":‘tga ;;‘

Input Stage 1 Stage 2 Stage3 Stage 4

Hinh 8. Anh minh hoa dp dung bén dé nhiét
lén dnh x-quang

3. KET LUAN

Trong bai bao nay, ching t6i nghién
ctru cach xay dung cdc mé hinh hoc sau dé
chan doan cac tén thuong cua phdi bang
cach chon 3 kién trac CNN khéc nhau dé
thir nghiém hiéu suit ctia ching trong bai
todn phan loai da cho va ap dung thém cac
mang Faster R-CNN va Retina. Toi1 cling
thuc hién tang cuong dir liéu nhu lat va
cit ngdu nhién dé ting sy da dang cho tap
dit liéu dau vao. Ngoai viéc dao tao mo
hinh bang cach sir dung ngau nhién trong
s6 khoi tao, chung t6i ap dung phuong
phép transfer learning dé cai thién hon
nita hiéu sudt két qua cho thdy mo hinh
Faster R-CNN backbone ResNet 50 cho ra

TAP CHi KHOA HOC | %%
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két qua tot nhat voi do chinh xac 95.5%. trén cac bo dir lidu khéac, st dung nhiéu
Cong viéc trong tuong lai cia ching t61  mo hinh dé co6 thé danh gia va so sanh cac
s€ 4p dung phuong phap transfer learning mo hinh.
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