Ky yéu Hoi nghi KHCN Quéc gia lan thir XI vé Nghién ciru co ban va img dung Céng nghé thong tin (FAIR); Ha Ngi, ngay 09-10/8/2018
DOI: 10.15625/vap.2018.00011

CHAN DOAN XUAT HUYET NAO DYA TREN CHi SO HOUNSFIELD
VA KY THUAT MANG NORON TiCH CHAP
Phan Anh Cang *, Nguyén Thi My Nga', Phan Thwong Cang?

! Khoa Cong nghé Thong tin, Trudng Dai hoc Su pham K¥ thuét Vinh Long
? Khoa Cong nghé Thong tin va Truyén thong, Trudng Pai hoc Can Tho

cangpa@vlute.edu.vn, ngantm@vlute.edu.vn, ptcang@cit.ctu.edu.vn

TOM TAT: Trong nhig nam gan ddy, xudt huyét ndo dang c6 xu hiéng gia tang nhanh chéng va la mot trong nhiing can
bénh nguy hiém dén tinh mang. Vi vdy, viéc phdt hién va phan logi tw dong cac dang xuat huyét ndo la rét cdn thiét cho cdc béc st
diéu tri. Trong bai bdo nay ching toi trinh bdy mot cach tiep cdn moi s dung ky thudt mang noron tich chdp (CNN) va chi 50
Hounsflelds trong phan tich nhan dang xudt huyét nio tir cac anh MRI. Phuong phap dé xuat gom hai pha: phan loai xudt huyét ndo
dwa trén CNN va xdc dinh viing xudt huyét ciing nhu cdp d, thoi gian xudt huyét dua trén chi s6 Hounsfields. Phuong phdp nay ho
tro  hiéu qud cho cdc bac st I chin dodn nguyén nhan gdy ra xudt huyét, biét dwoc vi tri, thoi gian va mirc dg nghiém trong ciia xudt
huyét dé 6 hirong dén diéu tri bénh nhan kip thoi.

Tir khéa: Xudt huyét ndo, mang noron tich chap, Hounsfields, anh CT/MRI.

I. TONG QUAN

Dot quy 1a mdt cian bénh v6 cing nguy hiém va la nguyén nhan gay tir vong 16n thir ba cho con ngudi. Theo
théng k& cua Hoi tim mach Toan quéc nam 2016, tai Vi¢t Nam, trong nam 2005 c6 16 tri¢u bénh nhan tai bién mach
méu ndo lan dau trong d6 5,7 triéu bénh nhan tir vong, trung binh cr 5 gidy thi c6 mét truong hop bénh. O My mdi 45
gidy c6 mot truong hop dot quy néo cép. Trong d6 bénh dot quy dugc chia thanh hai loai: 6t quy do thiéu mau cuc bd
chiém 20% , dot quy do xuat huyét ndo chiém 80% s trudng hop bénh d quy [1].

Vi tinh chét nguy hiém cta xuét huyét ndo nén viéc chan doan bénh can duoc thue hién nhanh chong va chinh
xéc. Ndo c6 chu tao kha phtrc tap lam cho viéc nhén biét cac ddu hiéu bénh 1y gap khoé khan. Do d6, mét sb béc si thiéu
kinh nghiém dé giip sai s6t trong qua trinh phan tich mét anh CT/MRI ndo. Bén canh do, céc bac si thuong lam viée
trong moi trudng cang thang cting la ly do lam anh huong khong t6t dén viéc chan doan xac dinh bénh 1y. Vi thé, mot
hé thong may tinh ho tro chan doan xuét huyet ndo ty dong tir cac anh y khoa dugc xay dung theo hudng tich hop vao
hé thong chup CT/MRI 1a can thiét, gop phan giam 15i chan doan do cht quan, ciing nhu rit ngén thoi gian chan doan
dé dat duogc hiéu qua diéu tri.

Déi v6i cac hé théng chan doan xuat huyét ndo tu dong dua trén tdp dac trung, cic déc trung duoc rit trich chu
yéu dua trén kinh nghiém quan sat ciia cac chuyén gia vé dic diém riéng cua cac anh y khoa. Tuy nhién, van dé thach
thirc ciia cac phuong phap nay do 1a nghién cuu xac dinh tap dac trung phu hop dé phan lop xuét huyét. Dé giai quyét
véan dé nay, mot sb nghién ctru gan day [2], [3], [4], [5], [6] d& xuét st dung mo hinh kién trac mang noron tich chap
(Convolution Neural Network - CNN). bay la m(_)t trong nhitng mé hinh hoc sau (deep learning) tién tién. CNN 1a mot
mo hinh mang noron nhan tao gidp ching ta cé thé xay dung dwoc nhitng hé thong phan tich hinh anh tryc quan [2],
phan doan, phan loai anh dat dwoc d6 chinh x4c cao. Mt khac, CNN c6 kha ning hoc mét tap dir lidu ddu vao dai dién
ma khong can phan tich, rat trich bat ky tip dic trung nao. Hién nay, mot sé hé thdng 16n nhu: Facebook, Google,
Amazon dang st dung k¥ thuat CNN nay dé xu ly giong nodi, xir 1y hinh anh, nhan di¢n anh, nhan dién khuoén mat,...
bic biét, CNN dugc ung dung hiéu qua trong phan loai anh y khoa. Mot sb cong trinh nghién ctru phat hién va phan
doan anh ndo & tré so sinh va nguoi 16n [3], [4], [5], [6] dwoc dé xuat; cac nghién ctru danh gia va thao luan chi tiét vé
ky thudt CNN ap dung cho viéc phan tich anh CT/MRI ndo [7] [8]; nghién ctru x4c dinh xuat huyét ndi so béng anh
chup ndo cat 16p [11]. Cu thé, nhém tac gia Jose Bernal etal. [7] nghién ctru su dung mang noron tich chép dé phan
tich anh nao trén hinh anh CT/MRI. Phuong phap nay gdm c&c budc chuan bi dir liéu, tién xtr ly anh va 4p dung cac
ting cia CNN. Cac ham quan trong nhu ham Loss, ham ReL.U va céc trong sé cia md hinh dugc trinh bay. Ky thuét
CNN gitp viéc phén tich anh nhanh hon cac hé théng truyén thng, tuy nhién dé hoc hiéu qua thi n6 can c6 mét tap dir
lidu 16n va hé théng dwoc thuc thi trén may tinh xir Iy d hoa manh (Graphics Processing Unit - GPU). Mina Rezaei et
al. [8] d& xuét phuong phap phat hién ndo bat thuong biang mo hinh mang CNN dé phat hién bénh Glioma nang,
Glioma nhe, bénh da xo ciing, bénh Alzheimer. Kién trac mang CNN dé xuét gdm muoi ting voi bay téng tich chap va
ba tang két nbi day du. Bén canh d6, Mohammad et al. [11] trinh bay phuong phap xéac dinh xut huyét noi so bang
kién trac CNN sir dung nam tang tich chép, hai ting két ndi day du va cac ting tong hop bang ham Max Pooling. Nhin
chung, cac phuong phéap nay sit dung k¥ thudt CNN dé phan 16p anh y khoa. Tuy nhién, chat lugng hinh anh c6 anh
huong dén viéc phan 16p nén cac tac gia dé xuét giai doan tién xir Iy anh tham chi phan tich trén anh JPEG. Diéu nay s&
lam mét mét thong tin dugc luu trén anh trong qua trinh xtr Iy va anh hudng két qua phén tich. Ngoal ra, ky thuat CNN
¢6 thé khong cho két qua chinh xac viing xuat huyét ndo ciing nhu khong cung cap thong tin vé thoi gian xuat huyét dé
hd tro cac bac si co phac dd diéu tri kip thoi.
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Tir nhitng han ché trén, ching t6i dé xuét mot phuong phap gdm hai pha chinh: pha thir nhét 1a nhan dang ty
dong cac loai xuét huyét ndo nhd kha ning hoc, ghi nhé va khéi quat hoa cac mau dir liéu huén luyén dua trén CNN;
pha thtr hai, chiing t6i xac dinh ving xudt huyét va thoi gian xudt huyét gitp cac bac si c6 phat d6 diéu tri bénh kip thoi
dua trén chi s6 Hounsfield Unit (HU) ma cac bac si chuyén khoa thuong ding dé doc anh CT/MRI ndo. Pay ciing
chinh 12 mot huéng tiép can méi duge dé xuit trong phuong phap cta chung t6i. Trong bai bao nay chung toi tap trung
nghién ctru bbn loai xudt huyét ndo phd bién: tu mau ngoai mang cimg, tu mau dudi mang cimg, xuit huyét dudi nhén,
xuét huyét trong nio.

Il. CAC CONG VIEC LIEN QUAN

Dé nhan dang tu dong cac loai xudt huyét ndo va xac dinh viing xuét huyét, trong nghién ctru nay chung t6i thuc
hién hai pha. Pha dau tién, chung toi sir dung k¥ thuat mang noron tich chap dé phan 16p gom hai budc: huan luyén va
kiém tra. Pha thir hai, ch(ing t6i tinh toan chi s6 HU dé phan ving va xac dinh thoi gian xuat huyét ndo. Sau day 1a md
ta chi tiét cac cong viéc lién quan st dung trong phuong phéap dé xut ciia chiing toi.

A. Ky thudt Deep learning

Deep Learning 1a mot ky thudt mdy hoc gitip cho tri tué nhan tao dugc sanh véi tri tué con nguoi. Deep
Learning cau tao tir cAc mang noron, trong d6 mang noron gom nhiéu tang (thuong la tir 10 dén 100 tang). D& mang
noron hoat déng hiéu qua khi dit liéu hoc 16n, md hinh mang 16n, kha nang tinh toan ctia may tinh t6t [10].
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Hinh 1. M6 hinh cta k§ thuat Deep Learning [10]

. Hinh 1 m6 ta ky thuat Deep Learning gdm c6 ba tang chinh 1a: ting dau vao, tang 4n va ting dau ra. Trong do,
tang dau vao 13 tang chira cac anh dau vao, tang an 1a tang rut trich cac dac trung cua cac anh dau vao. Dya vao cac dic
trung da rut trich, tang dau ra phan 16p va gan nhan két qua. Tang nay c6 muc dich 1a phan loai cac anh dau vao, gan
nhan cho anh.

B. Mang noron tich chap (CNN)

CNN la mot trong nhimg ky thuét tién tién cua Deep ’Learning. So véi nhitng md hinh mang noron truyénq th6n~g,
CNN str dung it tham s6 hon [2]. MG hinh CNN ciing ¢6 cau triic twong tw md hinh Deep Learning. Hinh 2 bicu dién
cho chung ta thay ro chi tiét vé mé hinh CNN.
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Hinh 2. Kién triic mang CNN

Tu hinh 2, cho thy ,kiér} trac cua mang CNN gdm ba tang chinh: }éng tich chap (Convolution layer), tﬁpg tong
hop (Pooling layer), tang ket noi day du (Fully Connected layer). Bude dau tién 1a dnh dau vao dugc dua qua tang tich
chap. Sau moi tang tich chp la tang tong hop, tang tich chdp v&i nhiém vu trich dic trung anh, con tang tong hop sé& ¢o
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nhiém vu gidm nhitng déc trung khong can thiét nham lam giam kich thuéc ban dd dic trung (feature map). Sau hai
loai ting nay la tang két ndi ddy du, khac v6i hai loai tang trudc, tang két n01 day di 1a mot ban d6 da dugce lam phang
Su lam phang ndy voi myc dich tao su két ndi duy nhét tir mdt noron cua tang trude dén mot noron cua tang tiép theo.
Nhu vy, & tang két ndi day du cudi cung, noron s& duoc két ndi dén duy nhat mot noron ¢6 nhéan hop 1y & tang dau ra.
Chung t6i trinh bay chi tiét vé cac tang cia CNN  trong cac ndi dung tiép theo.

1. Tang tich chap

Muc dich cua tang tich chap 1a trich xut dic trung cua anh bang cach sir dung phép toan tich chap. Cach thirc
thuc hién 1a cho mét bo loc truot trén ma tran anh dau vao dé tao ra ban dd dic trung. Cac bd loc khac nhau sé tao ra
cac ban do dic trung khac nhau. Mdi bd loc 12 mot ma tran truot theo chiéu rong va chiéu cao ciia ma trn anh va dugc
mé rong théng qua chiéu sau. Vi anh mau chiéu sau ciia anh bang 3, con anh mirc xam chiéu sau anh bang 1. Bén
canh do, CNN str dung cAu trac mot hodc nhiéu tang lién két v6i nhau, trong do tang thtr nhét trich xuét cac dic trung
don gian, cac tang sau do cac dac trung duogc trich Xuat phuc tap hon. Sau day la vi du minh hoa tao ra ban dd dic
trung tai tang tich chap:

Input I Filter F1 Output O
471 46 | 44
25 (26|25 |24 |23 1fo0 |1 46 | 40 | 44
2626|2523 |23 0|01 44 | 41 | 48
25 (26|23 22|22 1 |-1 1 50| 49| 52

21 (20|23 |24 |25 Filter F2

20 (20 |23 |24 |25 ol 1|0 27124 |21
2221242425 a1 24 | 23| 24
0] 1]0 22 125]22
filters=96, kernal_size=(3,3), 181 26| 24

strides=(2, 2), activation="relu’,
padding="same"

Hinh 3. Tang tich chap

Trong hinh 3, Filter 1a s6 lwong b loc, kernel_size 12 kich thude bo loc, strides 1a sb budc nhay, activation 1a
ham kich hoat va padding la kiéu dém. Mot anh dau vao c6 thé qua nhidu b loc trong mot tang tich chap. Chéng han
trong hinh 3, anh I qua hai bo loc F1 va F2, véi mdi bo loc s& tao ra mot ban dd 2 chiéu riéng biét, tiép theo cac ban dd
khac s& duoc chdng 1én nhau theo chidu siu va tao ban dd dic trung dau ra cho ting hién tai. Tuy nhién, ban d6 dic
trung duogc tao ra & ting ndy c6 s lugng kha 16n, ¢6 thé chira nhimg dic trung du thira khong can thiét cho qué trinh
gan nhin anh l1am tén thoi gian hoc va phén 16p. Dé giai quyét han ché nay, ching ta sir dung ting tong hop dé giam
nhitng dic trung khong can thiét nhu trinh bay trong phan 2.

2. Téang tong hop

_Muc dich cua tang tong hop 1a giam sb lugng déc trung tur tang tich chap dé 1am rd cac dic trung cia anh. Vi
moi tang tich chép, ching t6i s& s dung mot tang tong hop. C6 ba ham duge gi6i thi€u: Max Pooling, Average
Pooling va Min Pooling. Him Max Pooling thudng duogc sir dung hon do hiéu suat thyc nghiém cta ham nay la cao

hon hai ham con lai [13], [14].

47 || 46 | 44 47 || 46
46 || 40 | 44 | Max Pool = [ZXZJ 46 | 48
44 | 41 | 48 Stride = 1 50 | 49
50| 49 | 52

Kernel_size: kich thudc ctra sb truot, stride: sb budc nhay

Hinh 4. Tang tdng hop

3. Tang két ndi day du

) Sau khi da giam nhitng déc trung khong can thiét, ban d6 déc trung luc nay da chia day du thong tin can thiét
dé phan 16p anh. D6 1a nhiém vu cia tang két noi day di, dau ra cua tang nay la cac nhan du doan [15].
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_— @ [0 00 1] Méu tu ngoai mang ciing

47 | 46 Flatten 3@ [0 0 1 0] Mau tu dudi mang cing
46 | 48 B ; ; :

0 1 0 0] Xuat huyét duéi nhén
50 | 49 () oo Y

\ @ [1 0 0 0] Xuét huyét trong ndo

Hinh 5. Tang két nbi day du

Theo hinh 5, tang két ndi nay gém hai budc: Budce 1 s€ lam phing cac ban dd dic trung cua tang ngay truge do
dé dat dugc dang vecto dic trung mot chidu. Budc 2: mdi nit ctia vecto gan nhan s& dugc két ndi truc tiép t6i mot nut
trong ting ngay trudc do.

Sau khi di xac dinh duoc loai xuat huyét, can 1am ndi bat viing xudt huyét d6 trén anh, gitip cac bac si dé dang
nhén ra vi tri xuat huyét cling nhu thoi gian xuat huyét. D€ lam diéu nay, ching t6i xac dinh cac gia tri Hounsfiled
Unit.

C. Xdc dinh gid tri Hounsfields

Chung t6i phan tich dir lidu truc tiép trén cac anh MRI dﬁu vao theo dinh dang chuan Dicom ma khéng chuyén
sang dinh dang JPG, BMP, PNG,... Cac anh dau vao nay bao gom cac thong tin nhu: ho va tén, ma ID, cac dir liéu cua
hinh anh va cac gié tri HU. Chung t0i st dung gid tri HU nay v6i muyc dich xéc dinh ving xuat huyet va thoi gian xuat
huyét nao.

Gi4 tri ciia HU duoc xac dinh dwa trén phép bién doi tuyén tinh voi cong thire nhu sau [9]:
HU = pixel_value = RescaleSlope + Rescalelntercept
Trong do, pixel_value 1a gié tri timg diém anh, cac gia tri RescaleSlope va Rescalelntercept Ia c4c gia tri luu
trir trong anh CT/MRI chuéan Dicom.
D. Phén doan dnh dwa vao HU dé xdc dinh ving xudt huyét nio

Pé xac dinh ving xuit huyét ndo, chung t6i sir dung k¥ thut phan doan anh dya vao cac gia tri HU nhu trinh
bay trong bang 1.

Bang 1. Muc d6 hip thu tia X trén anh CT/MRI bing don vi Hounsfield [9]

Do hép thu tia X dugc do trén anh CT/MRI bing don vi Hounsfield (HU)

Nudc 0HU

Xuong 1.000 HU

Khoéng khi -1.000 HU

Chit xdm 35-40HU
Chit tring 20 HU

Xuat huyét 40-90HU

Voi héa > 120 HU

N N pd

Hinh 6. Xac dinh viing xut huyét néio véi k§ thuat phan doan anh dwa vao céc gia trji HU

Nhu di thiy & bang 1, cac vung c6 chi sé HU tr 40 - 90 chinh 1a ving xuat huyét ndo. Dua vao chi sé HU,
chung ta sé xac dinh duoc ving xuat huyét nhu biéu dién trong hinh 6.

E. Phdn doan dnh dwa vao phwong phdp Otsu’s

F. Xdc dinh thoi gian xudt huyét no

Ngoai viéc xac dinh ving xuat huyét, cic bac si ciing can biét théng tin quan trong khac d6 1a thoi gian xut
huyét dé kip thoi chita tri. Thoi gian xuat huyét ndo dugc chia thanh cac cap: cap tinh, ban tinh, mén tinh.
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Béng 2. Thoi gian xuat huyét ndo dwa vao chi sé HU

Cép 6 xuét huyét Chi s HU Thoi gian bénh (ngay)
Cép tinh 50 - 60 1-3
Bén tinh <40 3-14
Man tinh 18-30 14-21

Dua vao cac nghién ctru lién quan nhu di trinh bay & trén, ching ti dé xuat phuong phap chin doan xuat huyét
nao dugc mo ta chi tiet & phan 1.

I11. PHUONG PHAP DE XUAT

Hé thong duoc xay gé)rg 2 pha: pha 1 thyc hién phan 16p anh MRI (;Ié gan nhan loai xuét huyét, pha 2 thyc hién
phan vung anh dwa vao HU d¢ xdc dinh vung xuét huy¢t va thoi gian xuat huyct. M6 hinh cua phuong phap dé xuat
duoc bieu dien trong hinh 7.

Gén nhan

—
———

Phén viing

[
(1)
: Phél_l lop dit liéu :

(2)
Xac dinh gia tri
Hounsfields :

Xac dinh
th gian

Output
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Hinh 7. M6 hinh chn do4n xuét huyét nio ctia phuong phap dé xuét

Theo hinh 7, énh dau s& duoc dua vao h¢ thong xir Iy boi hai pha: pha 1 thyc hién phan I6p dir ligu bang k§
thuat CNN, pha 2 thyc hién phén ving anh dya vao HU d¢ xac dinh ving xuat huyét va thoi gian xuat huy¢t. Sau day
chiding t6i trinh bay chi tiét vé hai pha nay.

A. Pha1: Phan 16p anh véi ky thuat CNN

=
] R —» Mau tu ngoai mang cirng
' 2 —» Miu ty dudi mang cing
" » » » @ ¢ﬁﬁ¢l I Ij:> » —» Xuat huyét dudi nhén
— Xuat huyét ndi so
|

I

Input Hoc tap dic trung Phan 16p

I:l Convolution layer I:l Pooling Layer Fully Connected Layer
Hinh 8. Phan 16p dit liéu bing k¥ thuat CNN
MQ hinh cta pha nay gdm céc ting tich chép, tang tong hop, tang két nbi ,dﬁy du nhu biéu dién trong hinh 8. Pha
nay bao gdm 2 budc: budc 1 hoc cac dac trung cua anh, bude 2 phan 16p anh xuat huyét dya trén cac dac trung da hoc.
1. Hoc tap déc trung
a) Xay dung tang tich chap

Trong phwong phap cua ching t6i, m6 hinh cia pha nay sir dung 5 ,teklng tich chap vi ng’) dé dat duoc két qua gan
nhan voi d6 chinh xdc cao thong qua céc ket qua thir nghiém ma khong mat nhicu thoi gian d€ hoc. Trong cac tang tich
chép, ching t6i st dung ham bién doi phi tuyén tinh ReLU bién d6i dit liéu theo cong thirc sau:

_(0if x<0
f(x)_{xifoO @)
b) Xay dung tang téng hop

Sau khi dir liéu dugc xtr 1y boi téng tich chép, ching t6i chon 4p dung mot s6 ting tong hop v6i ham chon cho
tang nay 1a Max Pooling vi né dugc st phd bién trong cac tmg dung xt Iy anh y khoa. Chiing t6i sir dung b loc (2X2)
gitip ting nay giam dang ké kich thudc khong gian cua ddu vao. Cong viée ndy nham muc dich giam sb lwong thong sb
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hoic trong s6 dé giam chi phi tinh toan, ddng thoi 1am ndi bat cac dic trung quan trong can thiét cho viéc phan 16p
hinh anh.

2. Giai doan 2: Phan l6p
Dé phan 16p thi ting két nbi day du gém 2 tang: ting day dic (Dense) va ting bo hoc (Dropout).
a) Tang day dic:

Téng nay thuc hién két ndi mdi ting vai ting khac theo kiéu chuyén tiép. Di voi mdi ting, ban dd dic trung
clia tang trude duge sir dung 1am dau vao cho ting sau. Tang day dic co loi thé 1a ting cuong cic dic trung manh,
giam gradient, khuyén khich sir dung lai cic dic trung va lam giam dang ké sb lugng tham s [12]. Tang nay c6 hai
ham d6 1a ReLU va Softmax, trong d6 ham ReLU sé& chuyén ddi nhiing gi4 tri 4m thanh 0, ham Softmax thuong 13 ham
phi tuyén ding dé phén loai anh.

b) Téang bo hoc:

Trong tang nay, mot sé s6 lugng dir liéu duoc bo qua ngau nhién tir cac 16p an trong qua trinh hoc. Diéu nay
gitp phéa v cac phu thudc hiém hoi cé the xdy ra trong dir liéu hoc. Bé hoc 1a cach ti€p can d€ binh thuong hoa trong
cac mang CNN gitp giam su hoc phu thudc 1an nhau giita cac noron.

Két qua cua tang két nbi day du 1a gan nhin phan loai cho anh thudc mot trong bdn loai xuat huyét ndo: tu mau
ngoai mang cirng, tu mau dudi mang cing, xuat huyét dudi nhén, xuat huyét trong ndo.

B. Pha 2: Phan ving va xac dinh thoi gian xuat huyét dua trén chi sé HU

Nhu da trinh bay ¢ pha 1, anh ndo da dugc gan nhan loai Xudt huyé't‘. Tuy nhién, bac si can biét nhimng thong tin
quan trong khac d6 1a vang xuat huy€t va thoi gian xuat huyet dé c6 phat do dieu tri kip thoi. Vi vay, chung t6i d€ xuat
pha 2 de tinh toan cac gia tri HU dé phén vung va xac dinh thoi gian xuat huyét ndo.

Két thuc giai doan 1, anh da duoc gan nhan xu'élt huyét theo bdn loai méau tu ngoai mang cing, mau tu dudi
mang ctng, xuat huyét dudi nhén, xuat huyét ndi so. D& xac dinh ving va thoi gian xuat huyét ndo, ching ti dé xuat
str dung k¥ thudt phan ving dya vao chi s6 HU nhu da trinh bay ¢ phan D va E.

IV. KET QUA

Chiing t6i thyc nghiém trén tap dir liéu 138 anh MRI v& so ndo theo chuin Dicom ciia c&¢ bénh nhén dugc thu
thap tir bénh vién Truong Pai hoc Y Dugc Can Tho. Véan dé quan trong hang dau ctia cic phuong phap nay 1a tap dix
liéu huin luyén. N6 dugc st dung dé phuc vu qua trinh hoc, tinh toan cic tham s, huén luyén va tinh chinh mé hinh.
Chung t6i xdy dung hé thong twong tac voi cac chuyén gia, bac si chuyén nganh cua bénh vién dé hinh thanh tap dir
liéu huén luyén va dugc gan nhin trude. Vi vy, tap dit liéu huin luyén duoc gan nhan tir ¥ kién cua cac chuyén gia va
béc si chuyén nganh. Tép dit liéu nay gdm 138 anh cu thé nhu sau:

Bang 3. Tap dir liéu anh MRI theo chuén Dicom vé so ndo

Phén loai S6 lwong
Mau tu ngoai man cing 18
Mau tu dudi mang cliing 23
Xuét huyét du6i nhén 12
Xuét huyét ndi s 85

Vi tap dit liéu nay, ching tdi chon ngu nhién 70% anh dé huén luyén va 30% anh cho qua trinh kiém tra. S&
lan mang dugc huan luyén 13 100 1an. Hé thong cua chung t6i dugc cai dat bang ngdn ngir Python va chay trén may
tinh c6 bo xir 1y dd hoa Graphic Proccessing Unit (GPU). Sau day 1a mot sb két qua kiém tra thyc nghiém dat dugc tir
phuong phap dé xuét.

1. Phén 16p anh xuat huyét ndo ap dung phuong phéap dé xuét véi sé luong céc tang khac nhau

Dé dat duoc két qua thyc nghiém trén, chung t6i da kiém thir mé hinh véi s6 cac tang khac nhau. Sau day la so
s&nh két qua dat duogc khi st dung s6 lrgng tang khéc nhau trong mé hinh.
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Két qua thye nghiém
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80
60
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2
L=l =

(=]

4 con, 4 con, 4 con, 5 con, 5 5 con, 6 con, O con, O con, 7 con, ! 7 con, ) 8 con,
4pool, 4pool, 4pool, Spool, Spool, Spool, 6Gpool, 6Gpool, 6pool, Tpool, Tpool, Tpool 8pool 8pool
1dense, 2dense. 3dense. 1dense., 2dense, 3 dense. 1dense, 2dense. 3dense, 1dense 2dense. 3 dense 2dense. 3 dense
0 dropout 1 dropout 2 dropout 0 dropout 1 dropout 2 dropout 0 dropout 1 dropout 2 dropout 0 dropout 1 dropout 2 dropout 1 dropout 2 dropout

W training Otesting

Hinh 9. Két qué thyc nghiém khi thay dbi sé ting ciia mé hinh CNN

Trong hinh 9, ) luong téng biéu dién trén truc hoanh cua do thi, truc tung thé hién do chinh xéac (%) phan lop
tuong tmg véi s6 tang d6. Tir hinh 9 chiing ta ¢ thé thdy mdi lan thuc nghiém thay ddi s ting khac nhau ctia mé hinh
thi két qua phan 16p ciing thay d6i. Chang han, truong hop 7 tang tich chap, 7 ting tong hop, 2 ting Dense va 1 tang
Dropout cho két qua phan 16p v6i do chinh xac 100% dbi vai tap huan luyén va 89.9% dbi véi tap kiém tra. Tir két qua
thuc nghiém, chung t6i dirng thyc nghi€ém ¢ mo hinh véi sb luong 8 t'?mg tich chap vi ) luong ti?lng cang 16n sé ton
nhidu thoi gian huan luyén hon nhung két qua vé do chinh x4c phan 16p khong ting nhu biéu dién trong biéu db
hinh 11.

D6 do thor gian

4 con, 4 con, 4 con, 5 con, 5 con, 5con, 6 con, G con, 6 con, 7 con, 7 con, 7 con, 8 con, 8 con,
4pool, 4pool, 4pool, 5Spool. Spool Spool, 6pool, 6Gpool. 6Gpool, Tpool Tpool, Tpool, Bpool 8 pool
1dense, 2dense. 3dense. 1dense 2dense, 3dense. 1dense, 2dense, 3dense. 1dense, 2dense. 3dense. 2dense. 3 dense

0 dropout 1 dropout 2 dropout 0 dropout 1 dropout 2 dropout 0 dropout 1 dropout 2 dropout 0 dropout 1 dropout 2 dropout 1 dropout 2 dropout

Hinh 10. Thoi gian thuc nghiém khi thay déi s6 16p cia mé hinh CNN

Theo hinh 10, tryc hoanh thé hién sé ting cia mo hinh. Twong mg v6i mdi gia tri trén truc hoanh, thoi gian
huén luyén (tinh bang don vi gidy) duoc thé hién trén truc tung. Ching ta thay tir md hinh véi 7 tang tich chap, 7 tang
tong hop tré vé sau thi thoi gian thyc hién ting nhanh va I6n hon cdc md hinh trude d6 véi sb tang thap hon trong khi
dd chinh xac phan 16p co thé nhu nhau. Vi vay, ching t6i chon mo hinh dé xuit voi 5 tﬁng tich chap, 5 téng téng hop, 2
tang day dic va 1 tang bo hoc.
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— iest
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o
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Hinh 11. Két qua thuc nghiém
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Hinh 11 biéu dién d6 chinh xac phén 16p vdi 100 lan huén luyén mang noron (chia tap dir li¢u véi ti 1€ 70% hoc,
30% kiém tra). Néu s 1an hoc qua thip, thi d6 chinh xac phan 16p anh xuit huyét ndo thap. Do chinh x4c bit dau ting
dan va 6n dinh tir gi4 tri 80 dén 100 1an hoc. Vi vay, chung t6i ngimg hudn luyén tai 1an hoc thir 100. Tir cac két qua
trinh bay trong hinh 9, 10, 11, ching t6i dé xudt mo hinh thuc nghiém véi 5 tang tich chép, 5 tang téng hop, 2 tang
Dense va 1 tang Dropout.

2. Xac dinh ving va thoi gian xuit huyét ndo

Sau khi da xdc dinh dung loai Xudt hu~yét ndo, phuong phap dé xua?it cua chung t6i s& xac dinh r6 ving va thoi
gian xuat huyet ndo trén anh gitp cac bic si dé dang tap trung vao ving xuat huyet dé dieu tri. Ching toi da so sanh cac
phuong phap phén ving va c6 két qua nhu hinh 12, 13 va 14.

a) M4u tu ngoai mang ctng b) Mau tu duéi mang cing ¢) Xuit huyét dwdinhén  d) Xudt huyét noi so

Hinh 12. Két qua phan loai xuét huyét ndo duya trén HU ciia phuong phap dé xut

Hinh 13. Két qua phan viing xuit huyét dung thuat toan FBB (fast bounding box) [16]

Mot sé phuong phap phan ving dua trén k¥ thuat Deep Learning [16] va ngudng mirc xam cua cac pixel anh
(thuat toan Otsu va Otsu cai tién [17], [18]) cho két qua phan viing xudt huyét ndo chua chinh xéc so véi thuét toan dé
xut ctia chung t6i dya trén cac gia tri HU nhu biéu dién hinh 12 va 13. Hinh 13 cho thay ving xuat huyét dugc xac
dinh boi ving khoanh chir nhat trong khi phuong phap cuia chiing t6i xéc dinh chinh xac ving xuét huyét. Pay 14 ving
c6 cac chi s6 HU tir 40 - 90. Hon nira, cac gia tri HU con dugc st dung dé xac dinh thoi gian xuat huyét ndo trong
phuong phap dé xuit ciia chung t6i. Hinh 14 biéu dién ving xut huyét ndo xay ra trong thoi gian tir 1-3 ngay vi HU c6
gia tri tir 50 - 60.

Chi s6 HU = 55 S Q <:AGIaA, trl ,HU <=60
Cép d6: cp tinh Cap do: cap tinh
Thoigian: 1 -3 ngdy | Thoi gian xuat huyét: 1-3 ngay

Hinh 14. Xac dinh thoi gian xudt huyét trong phuong phap dé xuat

V. KET LUAN

Trong nghién ctru nay, chung t6i dé xuat mot hudng tiép can méi dya trén ky thuat mang noron tich chap dé
phan loai xuat huyét ndo va cac gia tri HU dwoc cac bac si chuyén khoa thuong sir dung dé phan ving xuét huyét, dong
thoi x4c dinh thoi gian xuat huyét va cap do bénh. Phuong phap dé xuét ciia chung t6i khong chi phan loai xuét huyét
ndo ma con xéac dinh ving, cap do6 va thoi gian xudt huyét nham hd tro hiéu qua cho cac bac si trong diéu tri bénh nhan.
Két qua thyc nghiém ctia mé hinh cho théy, d6 chinh xac phan loai dat Kkét qua 89.9% va xac dinh chinh xac ving Xuét
huyét ndo. Tuy nhién, nghién ctru ctia chiing t6i con han ché véi sé lugng tap dir liéu nho, chua so sanh danh gia
phuong phap dé xuat véi cac phuong phap nghién ctru khéc. Py s& 1a nhimg hudng nghién ctru phat trién tiép theo ciia
chiing toi.
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DIAGNOSIS OF BRAIN HEMORRHAGE BASED ON HOUNSFIELD VALUES AND
CONVOLUTION NEURAL NETWORK TECHNIQUE

Phan Anh Cang, Nguyen Thi My Nga, Phan Thuong Cang

ABSTRACT: In recent years, brain hemorrhage tends to increase rapidly and is one of the most dangerous for our life. Thus, the
automatic detection and classification of brain hemorrhage are essential for doctors to treat. In this paper we present a new
approach using convolution neural network technique and Hounsfield values for analyzing brain hemorrhage from CT/MRI images.
Our method is effective for doctors in recognizing brain hemorrhage, diagnosing the location, time and severity of brain
hemorrhage for prompt patient treatment.
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