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“Wién Co hoe v Tin hoe (mg dung, Vién Hin lim Khoa hoe va Cong nghe Viét Nam
? Khoa Cing nghé théng tin, Trrémg Bai hige Céng nghé Bgng Nai

diminhi@ . edu.vn, langtv@vast.aean, phuongathu. eduo, phanmanhthuong@gmail.com

TOM TAT: Trong ngdnh kv thidt ¢ sink (Medical engineering). die bids rong vige chan dain hink anh v bhoa, ede hinh anh y khoa
nhie X-queang, chup cif lp (Computed Tomography), chup céng lneing tir (Magreric Resopancy Imaging), vov... o cac hink vidn, co
by khoa I ngdy cang whici. Vige Fidu diege thang tin tir anh y khoa 58 gilp ich Fit lom frong vide chitn dodn Bénk V. Vide phin
tich ti mi phat hign ding bnh 1 58 giip dwa ra gidi phip dicu tri nhank chang cho gt bénk. PE ning cao hidu qua phan tieh, &
thusiit frpe sdu (Deep Learning) thiomg deecre chon bai vi ng ed khd ndng husdn luvgn miay tinh hpe moc fepng fom die Jii diepe cung
cdp dé g gupdt hitng van dd cu the. Trong dé. md hinh mang nevon tich chip (Convolutional Nevan! Netwerk - CNNJ Ja gt
trong nhieng md hink hoe whidu ting co dp chinh xdc cao phis lgp dé hoe vi phan tich o di ligu hink anh y khoa, Nghién el si
dung CNN vii mé linh Inception V3 v mo kink Inception Resnet V2 thue hién chan dedn bénh lao phot v wdp div ligu anh A~
quany cia Shenzhen Hospital Két qua tot trong qud trink thiee nghicm dd cho thay hat md fink ndy den khe thi trong vige chdn
dadn bénlt lag phoi trong thiee fign, Xdc sudt chan dodn cao thi hign swphi kap ciie md hink $o v bai fodn dat v ciing nhir khi
ning o dp chinh xde can hom nita néu tigp tue xem xét e véu 16 tae dgng trong que trinh hudn hygn.

Tir khda: KT thudt hype sdw, ki thde hoe sdu trong die dodn dni,

1. G101 THIEU

Trong thoi dgi ngdy nay ki thudt hoe siu hay k¥ thut hoc nhiéu ting (deep learning) dd duge img dyng rong
rlii, Ky thujt ndy giap hién thye hoa mot b thong machine learning véi higu qua vuot tri. Cac thudt toan hoc tip
nhiéu ting rit trich cac diic trumg tir mt tp dir ligu cye lon vi dd duge gan nhin. Chﬁng han nhir mgt dp dir liéu hinh
inh hodc bd gen vil sir dung chiing dé a0 ra mdt cong cy dy dodn. Sau khi duge hudn luyén, cic thudt toan co the sir
dung dé phin tich cic ngudn dir lidu khic. Cic thudt wéan trong ky thuat hoc sau dira vao cic mang lwdi than kinh,
trong do céc 16p cla cdc nat giong nhir no-ron bit chude cdch ndo b cia con ngirdi phan tich théng tin tim cic mai
quan hé ¢6 ¥ nghia, cde 16p trong mang no-ron lge vi sdp xép thong tin, méi 1op no-ron giso tiép v tinh chinh diu ra
tir lérp trundre.

Ky thudt hge siu ¢hn ¢6 by di ligu miu chudn d& huin luyén, tao thinh sb lugng lon céc gid tri cing cdc tham
s gitip cho thufit todn tim vi phin logi cic dc g tiy theo dir ligu cua bai toan thye té. Dién hinh nhi bai dn tH
miu anh trong Scribbler do hing phin mém Adobe thire hién. Cac nhi khoa hoe dé tao ra mt mang no-ron chira hing
chyc ngdn birc anh duge tuyén chon ky dé day Seribbler cich nhin dign khuon miit va 16 mau cho anh dya vao phong
doin. API Vision ciia Microsoft Cognitive Service cho phép nhin di¢n hinh anh, cde déi twong trong dnh, khuon mat
vit ¢ cam xie hode nhan dang giong n6i va hiéu ngdn ngir tw nhién (Google Dosc, IBM Watson), games (Alphago), o
t6 ty viin hanh (Tesla, Google). Ky thudt hoc nhidu ting phat trién va cai thién mit cich hiéu qua vé xir Iy thong tin
trang Tinh vue méy hoc, nhu thi gide may tinh (computer vision), phin lop anh (image classification), phin logi van bin
(text classification), dy dodn (prediction), xir 1¥ ngon ngir ty nhién (natural language processing) va duge xem nhur la
mét e nhay 16m rong viée khai pha dir liéu.

Déi véi dii lidw anh ddu vao clin phan loai 1a hinh anh, théng tin ta cin xir Iy 1& rdi rac thi mé hinh mang no ron
tich chiip (Convolutional Neural Network - CNN) 14 mit trong nhing gidi phap phan logi 01 ru. Mt 86 ciiu trac CNN
cho ket qua phin loai anh vugt bie dige sir dung nhiéu nhur: LeNet, AlexNet, ZFNet, GoogleNet, VGGNet, ResNet

Input data L flters Kxl L emannsls L fitere 1wk L channiels L fimers 1x1 L channely

Comvvalation L group comvolutions

Step 1 Step 2
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Il KY THUAT HQC SAU TRONG MOT SO BAI TOAN Y KHOA

Anh y khoa (Medical Imaging) vii nghia tong quét I dnh tao ra tr vige két hop mdt phin cua hinh anh sinh hoe
(Biology Images) véi hinh anh ¥ khoa (Medical lmaging) ed sir dung cic cong ngh¢ hinh anh. M6t s dnh v khoa thing
dung nhur hinh X-Quang, hinh cing huong tir (MRI), siéu im, néi soi, chup edt 1ép. 86 lirgng anh duge 3o ra trong
finh vire v khon ngay edng lon giy kho khan cho ngudi xir ly. ciing nhir viée b qua khai thac théng tin vi ngudn thy
win hinh anh hign ¢6 niy ddng nghia vi viée bo qua ngudn tai nEuyen quy gid. Viée sir dyng k¥ thudt hoe siu dé ha
g xur 1y cdc dnh y khoa ho tro con nguwi 1a bude di can thist v quan trong gitip cho viée nhin dién cde vin dé vé
benh duge nhanh chéng v chinh xdc hon,

Mt 6 bai todn ¥ khoa hién nay di quan tdm dén viee img dung kv thujt hoc siy trong viée ho trog phin tich
hinh danh y khoa nhir Jang Hyung Lee va Kwang Gi Kim thyre hién d& wée tinh did tudi cia xuromg [2]. Tir nhu ciu woe
tinh d tudi xuong ray trong 46 (ubi ting triimg, Lee va Kim di dp dung k¥ thusit hoc iy vao phin tich hinh dnh y
khoa 1dm chi s6 tién lugng ting trromg chidy cao cia di nrgng. Trong [2] cac tic gid da st dung mé hinh hoi quy cing
platforms Caffenet (mit trong nhidu nén tang dugre st dung trong k¥ thuit hoc siu hién nay) dé huan luyén b dir liéu
finh anh X-Quang xweong tay cia bénh nhin mye dich so sinh tién luong tudi cia xucong tay.

Hinh 2. Hinh anh din vio vi ede dic tnmg duoe ddnh [2).

Trong [3], nhom tic gia tinh bay vé hé thong hinh anh siéu dm di ddng, ba chiéu, cting nhu ¢du tii tao hinh dnk
chat lugmg cao tir mdt s6 phép do tin s6 vo tuyén (RF) han ché do miy thu (Rx) hofic sy kign truyén (Xmit) Idy mau phy.
Sie e gia rinh by phuomg phip cai thién tée dd xir 1y ma viin dat durge chat hugng cao Ui dir ligu hinh anh siéu &m mau.
Cong trinh ndy ding k¥ thuét hoe siu dé ude tnh dugre dir 1iéu tin s6 vo yén RF {radio-frequency) bi thidu tir VIgE I."iy
mau Rx (receiver), xmit {trinsmit) ma khing lim giam chit lugng hinh anh dya treén moi lién két chit che il mang no
mon siu (deep neural network ) vi phin r3 ma trin Hankel (Hankel matrix decomposition), nhér dé [3] da xiy dimg thudt
todan mii gitp cii thién higu sudt ngi suy, nhés logi bo cde thong tin cin xi ly, gitip ting téc do thue hign,
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Hinh 3. Kién triic mgng ndi suy RF Iy mu Rx v Rx-Xmit [3]
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Lién quan dén viée sir dung k¥ thudt hoe sdu trong viée phin tich dnh, nhom tic gid Jae-Hong Lee va dong s s
dung mj;ng ludi hoe sdu mang no ron tich chip dé chan dodn va dy dodn rng bj ton thuomg dura teén thir vién Keras [4].
Trong cong trinh nay cde tic gia dil su dung dir ligu diu vio nhimng hinh anh X-Cuang chat lugmg cao duge phin load
bén nhimg hac si nha khoa o kinh nghi¢m két hop st d:,m;; CNN trén kién tric mang VGG-19 cai tien (kien trie mang no
ron tich chip cai uén tir kién tric VGG) giap ting higu suat phat hi¢n dbi tugng va phin leai hinh anh.

Lataral lengihimem)
‘m 20 3@ an

. e Ty pe—
- = i = i i . = '
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b e = -
= A : -]
vy § I
MWT N
) W B w @ =
e 1
L . i
i —
(T i o
- oy
s
n
Li]
Linsar Inisrpalation ALOHMHA Propass
Hinh 4. Ké quamiu phy cua nhom tac gia Yeo Hun Yoon, Shujaat Khan, Jaeyoung Hub, vi Jong Chul Ye [3]
|0k nodes 1,004 nodes S50 nosles Inodss
Busaithy tocth
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Hinh 5. Kién mic tong thé cia mé hinh CNN sivdyng bd dir ligu cho hinh dnh PCT sing bi ton threng dinh ki (224 = 224 pixel) [4]

1L THU'C NGHIEM TREN BAI TOAN CHUAN DOAN BENH LAO PHOI

Viée 18p hudn va phin logi anh X-Quang bj bénh lao hay khing duge LTn,n: nghiém bdng hai md hinh I& Inception
V3, Inception Resnet V2, MG hinh lm,cpunn V3 i phuong phap hoe miy st dung mang ledi thin kinh (neural
network) dirge hudn luyén trude, phit trién 1 md hinh mang no ron tich chip, M hinh Inception V3 ¢o kién triae
mang siu 48 lép duge s dyng phin logi nhnn dang hinh dnh lom eds ImageNet (co sdr dit ligu trre quan 16n duge thiét
ké dé sir dung trong nghién ciru nhan dang abi trgng) st ﬂl]ll‘l.g it 16w i nam 2012 va ed the phnn biét gilta 1.000 loai
doi tromg khée nhau, M6 hinh Inception Resnet v2 ed kién tric mang hoe siu hom va it ti 1@ 16i hn'n Inception V3,
Inception Resnet V2 kién triic mang el thé sau 164 lop 1a su két hop gilta ciu trac Inception v két noi Residual gitp
giam thini gian hudn luyén dit lidw, dé 1di wu héa v cho d chinh xée cao trong qué trinh phin loai dit ligu anh.

Tip dir liéu thue nghiém duge st dung tir nguén anh X- -Quang benh lao trong thir vign dnh Shenzhen Hospital X-
Rav [6] cung \m anh X-Quang trong tip dir liéu dnh duge cong bd [5]. Sé lwemg anh tip huin va kiém tra duoe the
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Baug 1. Sa lergmg m:h b trong mp howian fuyén

Tép anh 80 lugmg sli:h Anh binh thutmg Anh bt binh th I:hmimg

_Tiip huin [u}ﬂ{unmmg}_ 400 200 200
Tipliémira(testing) 261 135 i o L
 Téng sb lugng 661 325 RGN

Hinh 7, Anh X-Cuang phii bénh lao

Két qua thire nghiém tiip di¥ li¢u trong Bing | véi mé hinh Inception V3 va mé hinh Inception Resnet V2 durge thé
S8 trong Bang 2 vi Bang 3.

Bing 2. Két qua thyre nghigm vii mé hinh Ineeption 3
M4 hinh Inception V3 wdi s6 bude hudn luyén 1000

Phin loai Chinh xac Ti l& 15i
Binh thuimg 0.80 0.20
Khong binh thuémg .90 0,10
Mo hinh Inception V3 vii so bude hudn luvén 4000
Phin logi Chinhxdc | Tilgldi
Binh thirdmg 0.82 0.18
Khéng binh thuomg (.84 0.16
Mo hinh Inception V3 vii s6 bude huin luyén 5000
Phén loai Chinhxic [ Tiléloi
Binh thuémg 0.7% 0.22
Khimg binh thudémg 0.81 .19

Bing 3. Kt qua thyre nghigm viri md hinh Inception Resnet V2

Mﬂ hinh Inception Resnet V2 véi so bude huan luyén 1000
" Phn logi Chinh xic Ti I& 15i
Binh thudmg 0.81 0.19
Khong binh thudmg 0.81 0.19
M hinh Inception Resnet V2 véi s& bude hudn luyen 4000
Phiin logi Chinh xic Ti 18 loi
Binh thirimg 0.82 0.18
Khing binh thuimg 0,81 0.19
Mo hinh Inception Resnet V2 vai 56 budc hudn luyén 5000
Phin loai Chinh xac T ¢ 16i
Binh thuémg .85 0.13
Khéne hinh thirvmoe nTo ET]
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IV. KET LUAN

Bii bio trinh bay phurong phip hoe séu phin legi tip dir ligu anh X-Cuang, K&t qua thue nghiém cho thny mang
ng ron tich chip voi md hinh Inception V3 vi Inception Resnet V2 duge thiét ké phi hgp trong vige gidi quyr.:t chc vin
dé lién quan dén viée phit hién doi twgng, phin logi hinh anh dang X-Quang. Nghién ciru hién tai ciing cho thiy viée
sit dung phurong phip hoc siu qua mo hinh Inception Resnet V2 v viée thay doi ting mﬁ bude hudn luyén anh ning
cao 40 chinh xae khi xir 1§ phiin loai dnh. M hinh Inception Resnet V2 viri s6 bude hudin !uyén tiang 5000 twn nhidu
thiri gian khi xi 1y anh nhuang cho két qua chinh xde hon Inception W3 phil hop cho ddng may ¢hu hinh cao khi phan
logi anh X quang. Mé hinh Inception V3 voi 0 bude huin fuyén 1000 it xdy ra 16i cho két qua womg ddi chinh xac phi
hop dimg cho cde may tinh cfiu hinh trong 461, nho gon nhi Raspherry pi vi dy Raspberry pi 3. Ngoai ra vige img dyng
duge k¥ thudt hoe su trong nghién elifu dnh X quang s& piup cho cic vige chin dodn phat hign som duge bénh lao higu
qua hon trong khi chi phi vi thoi gian dé 6 duge anh X quang tiét kigm hom rit nhiéu so vai viée ding ede phuong
phip chup cit lop (PETY, chup it lop dign toan (CT), chup cing hudng tir (MRI) v chyp ciit 16p phit xq. co thé anh
X quang cd thé cho it théng tin hon cac phirong phip khic nhung trong khi ding phim X quang trong viée tim soit
phat hién bénh thi phim X quang 5 6 hiéu qua rit it ma lai tié kidm vé thod gian hon.

Livi cam om: Bii bao dige hd tro coa nhiém vy NCVOC14.01/19-19 cia Vién Han lam Khoa hoe va Cong nghé
Viét Nam.
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DEEP LEARNING TECHNIQUES TO SOLVE PROBLEMS IN TUBERCULOSIS
DIAGNOSIS

Dwan Thien Minh, Tran Van Lang, Van Dinh Vy Phuong, Phan Manh Thuong

ABSTRACT: In medical engineering, especially in medical imaging diagnostics. more and move medical images such as X-ravs,
Compured Tomography, Magnetic Rosonance Imaging, ete. ave produced in hospitals and medical censers, Extracting information
Jrom the medical images will greatty help the pathology diagnesis. The meticulows analvsis of the right pathedogy will provide quick
ireatment for pativnts. To do that, deep learming technigues are prefervably chosen fn practice hecause it can train computers to
learn a large amount of date provided to solve specific problems, Amorg them, the convolutional neural network model (CNN) is
ane af the high-precivion multistage learning modely suitable for studving and analvzing medical imaging data, The purpose of this
strdy is tor wse CNN threough Inception V3 model and Inception Resnet 12 madel 1o elassify X-vay images to predicd the neberculosis
from Shenzhen Hospital X-ravs dataser. Good experimental results show that both of the models are applicable tn the wberenlosis
diagnosix, The high probability of diagnosis represents the model's suitabilit for the case as well as the possibility of further
acctraer i further copstderation of the factors affecting the trafning.

Keywords: deep fearming, deep learning predict inmagee
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