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TOM TAT: Tai bién mach mdu néo hay dét quy la cin bénh gay tir vong dirng hang thit ba sau ung thw va tim mach ¢ cdc mréc
cdng nghiép phét trién, riéng doi véi Viét Nam dimg hang thit nhat. Pdy la bénh Iy khdng nhiing gay tiz vong cao ma con la nguy co
tan phé hang dau trong cac logi bénh. Vi tinh chdt nguy hiém cia xudt huyét ndo nén viéc chdn dodn doi héi phdi thdt nhanh chéng
va chinh xdc. Hon nita do s6 heong ca xudt huyét ndo nhdp vién ngay cdng ting nén yéu cau dat ra la can phdi xi Iy mér lieong lon
diF liéu tir nhiéu bénh vién khac nhau. Do vdy, viéc xay ding mét hé thong c6 khd ndng phdn logi tir déng cac dang xudt huyét véi
tap diF liéu lon, thoi gian xi Iy nhanh va dg chinh xdc cao la diéu hét sirc can thiét. Trong néi dung bai bdo, ching t6i dé xudt
phicong phdp sir dung chi sé Hounsfield va &p dung cac thugt todn may hoc @é nhdn dang va phan logi xudt huyét n&o tir cac hinh
dnh CT/MRI. Phwong phdp dya trén nén tang xir ly da ligu lon. Két qua nghién citu cho thdy, phu’ongphap nay gitp rit ngdn khé
nhiéu thoi gian cho bac si trong viéc chan dodn xuat huyét ndo, tir d6 phdt hién sém can bénh va cé hudng diéu tri kip thoi cho bénh
nhan. Két qud thuc nghiém cia phirong phdp dé xudt dat dg chinh xac 98% vdi téc dé nhdn dang cdn thoi gian thec.

Tir khéa: Dir liéu I6n, xudt huyét ndo, Spark, Hounsfield, xiz Iy diz li¢u lon.

I. GIOI THIEU

Bénh xuit huyét ndo xdy ra khi mdu dot nhién tran vao mé ndo, tap trung thanh mot khéi (tu mau), tao ap luc
1én cac mo xung quanh va giét chét cac té bao ndo. Xuit huyét co thé xay ra bén tron 1g, gilta va mang bao boc ndo, gitra
cac 16p mang néo hodc gitra hdp so va phan bao ngoai ciia ndo. Ti 1& tir vong cua xuét huyét nio trong 30 ngay la 50%.
Trong do, mot nira s6 bénh nhan tir vong trong hai ngay dau tién sau xut huyét. Nhimg bénh nhan con séng sau Xuét
huyét ndo ning thuong bi di chirng ndng né. Nhiéu truong hop & trong tinh trang song thyc vét va s& chét do bdi nhiém,
suy kiét. Vi tinh chit nguy hiém cua xuét huyét ndo nén viéc chan doan can phai chinh x4c va nhanh chéng. Mot trong
nhing bién phap can 1am sang dé phat hién can bénh nay 1a chan doan dua trén hinh anh chup cong huong tir (MRI)
hodc chup cat lo‘p (CT). Tuy nhién, cau trac ndo c6 d phuc tap lon va kho khin trong viéc chan doan. Cung véi do, &
cac tuyen bénh vién tai Pong bing song Cuu Long, chuyén mdn va kinh nghiém cua cdc béc si 1a khac nhau. Chinh vi
vay didu nay dan dén truong hop két qua chin doan c6 the sai sot va gy ra hiu qua rat nghiém trong hodc nhirng bénh
nhan & cac tuyén ving sdu ving xa c6 xu hudéng don vé cac bénh vién tuyén trén dé chan doan va diéu tri gdy ap luc
16n cho céc bac si va co s¢ vat chit & cac bénh vién ndy. Hon nira, bénh nhan phai di chuyén mét quing dudng xa dé
t6i cac bénh vién nay dan t6i bénh tré nang hoic tang nguy co tir vong. Vi nhimg li do trén, bai toan dat ra la lam sao
tang do chinh xac cua két qua chan doan tai cac tuyén bénh vién, dong thoi giam ap luc cho cac bac si va tiét kiém thoi
gian chin doan, diéu tri bénh cho bénh nhan. Ngi dung trinh bay trong bai bao gom gidi thiéu cac cong viée lién quan;
cac phuong phap sir dung: thu thap dir liéu va rut trich déc trung dya trén chi s6 Hounsfield, st dung Apache Spark
trén nén tang Streaming de xu ly phén tan dir liéu 16n; md hinh dé xuat nhan dang va phan loai anh xuét huyét ndo can
thoi gian thyc dya trén nén tang xu 1y dir liéu 16n; mot s6 két qua thyc nghiém dat duogc.

Il. CONG VIEC LIEN QUAN

Bai toan nhén dang va phén loai anh xuét huyét ndo dang tro thanh nhu ciu cép thiét va quan trong trong linh
vuc y té hién nay va viéc ap dung cong ngh¢ thong tin vao cac hé thong nhan dang dem lai nhitng hi¢u qua thiét thuc
g6p phan nang cao kha ning chin doan va ctru sdng thém nhidu bénh nhan dot quy kip thoi. Co rat nhiéu cong trinh
nghién ciru cua cc tac gia trong va ngoai nudc lién quan dén hé théng trich xut dic trung va nhan dang anh xudt
huyét ndo. Téac gia bai bao [1] tap trung vao viéc phan doan (segment) anh y khoa dé tim ra ving bénh va c6 1ap chung,
bang cach sir dung thuat toan phan cum K-means dé phan doan dua trén dd thi histogram cuia anh. Trong bai bao [2],
nhém nghién ciru da sir dung phuong phap phat hién cung (Edge Detection) trong xu 1y hinh anh gitip ¢6 1ap ving Xuét
huyet Mot bai nghién ctru khac nhu [3] dé cap dén van dé Iya chon duoc ding lat cit & ving so ndo va loai bo cac lat
cét tai ving miii ctia bénh nhan va sir dung phuong phap “Wavelet and Haralick texture features” dé phan loai hinh
anh. Ngoai ra, trong nghién ciru [4] di cung cp nhitng thong tin méi vé chi sé HU gitip nhan dang ving xuat huyét
chinh x4c hon. Bén canh d6, nhiing dic trung cua loai xudt huyét can tinh toan va cach rut trich dic trung tir hinh anh
ciing dwoc dé xuét trong nghién ciru [5].

2.1. Xudt huyét ndo

Xuét huyét ndo 14 mot dang dot quy, xay ra khi mot dong mach trong ndo bi v& gay chay mau cuc b trong cac
md xung quanh. Khi ndo nhan mot ton thuong, mach méu Vo b1 tu lai mot cho, gay chén ép 1én mé ndo gan do, lam
giam luu lugng mau va gay chét cac mé ndo. Xuat huyeét c6 thé xay ra bat ky dau, dwa vao vi tri hinh dang cua ving
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Xuét huyét ta c6 thé phan loai thanh 4 dang xuat huyét sau: Xuat huyét noi so, xuat huyét dudi nhén, méau tu dudi mang
cling va mau tu ngoai mang cting. Nguyén nhan gy ra xuit huyét ndo bat nguon tir chin thuong ving dau, huyét &p
cao, di tat dong mach mau, cac bénh Iy vé gan,... Ngoai cac biéu hién 1am sang, dé xac dinh xuat huyét nio, cac bac si
sir dung phuong phap chup cat 16p vi tinh CT hoic cong huong tir MRI so ndo. Trong thuc té, xuat huyét ndo c6 bén
dang thuong gap nhu sau:

a. Xuat huyét noi so (Hinh 1) véi cac ddc trung 1a ving xuét huyét ndo co hinh tron va khong cé céc cung 16i
hoac 18m cling vai thé tich kha 16n, khoang cach dbi véi tm so ndo véi ving bi xuat huyét 1a tuong ddi khéng qua gan
cling khong qua xa.

Hinh 1. Xuat huyét noi so Hinh 2. Xuit huyét dudi nhén

Hinh 3. M4u tu dudi mang cimg Hinh 4. Mau tu ngoai mang ctrng

b. Xuat huyét dusi nhén (Hinh 2) thuong xay ra ¢ ving khoang nhén, vi tri nam rat gan véi tam so ndo, c6 do
nghiéng & khoang 45° va nam trong khoang nhén cua néo.

c. Xuét huyét dusi mang cimg (Hinh 3) va ngoai mang cting (Hinh 4) déu c6 dic trung 1a ndm rat gan véi so
nao, sy khac nhau la the tich xuat huyet cua hai loai nay khac nhau, véi mau tu dusi mang cung thi the tich xuat huyet
nho hon, va nam doc theo ndo, c6 d6 dai truc chinh 1én hon nhiéu so véi @6 dai truc phu cta hinh elip bao quanh do.

Nhu ta thdy trong cac dic trung phan loai thi c6 mot vai ddc trung rat quan trong dé gip phan loai mot cach
hiéu qua nhu 1a dic trung vé do dai cia truc chinh va truc phy, né c6 thé gitp phan biét gitta méau tu dudi mang cing
va ngoai mang cung. Pic trung vé chu vi c¢d thé gilp phan loai cac dang xuat huyét bang kich thuéc cua nd; khoang
céch so voi tm so ndo c6 thé phan biét dwa vao vi tri cua céc ving xuat huyét.

2.2. Chi sé Hounsfield

Nam 1970 Sir Godfrey Newbold Hounsfield phat hién ra phuong phap chup cit 16p CT, cing véi d6 tén cua
ong dugc dung dé dat cho mot chi sé quan trong trong hinh anh chup cét 16p 1a Hounsfield Unit. Chi sé Hounsfield dai
dién cho kha ning hép thy tia X cia mot mé hodc bd phan nao dé trong co thé con ngudi va c6 thé dugc tinh thong qua
cac dai lugng dugc luu trong tap tin hinh dnh chudn y khoa Dicom. St dung cong thire (1) dé tinh toan chi sé HU tai
mot diém anh [6].

HU = pixelvalue X RescaleSlope + Rescalelntercept (1)

e RescaleSlope va Rescalelntercept 14 hai gia tri dugc luu truc tiép trong hinh anh chup cét 16p.

e pixelvalue la gia tri pixel tai ting diém anh ctia anh Dicom. ‘
Duya vao chi s0 HU tinh dugc, ta cé thé xac dinh tai mot diém trén hinh anh d6 thude vé bo phan nao cua co thé
dua vao mdt bang duoc goi la thang Hounsfield.
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Béang 1. Thang do Hounsfield [7]

Nude 0 HU
Xuong 1.000 HU
Khéng khi -1.000 HU
Chat xam 35 dén 40 HU
Chat tring 20 HU
Xuét huyét 40 dén 90 HU
Phéi 700 dén -600
Than 20 dén 45
111. MO HINH PE XUAT

3.1. Phwong phdp tong qudt

Véi cac nghién ciru trude day, viée rat trich cac didc trung hinh anh CT/MRI da s6 st dung phuong phép dua
trén thong tin mirc xam, nghia 1a chdng ta phai chuyén d6i hinh anh Dicom tr¢ thanh dang anh théng thuong nhu jpg,
pNng,... Piéu nay lam mat mot sé thong tin quan trong cho viéc chan doan bénh ciia bénh nhan, gay kho khin cho viée
nhan dang va phan loai d6i véi cac hinh anh ndy. Trong nghién ciru ndy, chung t6i dé xuat sir dung chi sé6 HU ciia cac
pixel trong anh CT/MRI dé nhan biét khu vure xuat huyét dwa vao Bang 1. Cac phuong phap xir Iy anh duogc ap dung dé
khtr bo cac vung anh khong phai Xuét huyet tur do chung toi tinh toén cac dac trung. Hinh 5 1a anh chup cong huong tur
chira thong tin vé ndo cua bénh nhan dé cac bac s chan doan bang mét thudng ma khdng can ting dé twong phan hoic
lam r3 nét anh. Vi vy, viéc rut trich ddc trung vé thdng tin ndo cua bénh nhin phuc vu nhan dang va phan 16p gitip bac
sT chdn doan, diéu tri va quan 1y hd so bénh nhan 14 rat can thiét.

Hinh 5. Anh CT/MRI néo duoc chup cong hudng tir

M® hinh tong quan d& xuat theo hudng tiép can xir Iy dit lidu 16n dwoc mé ta trong Hinh 6:
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Hinh 6. M6 hinh d& xuét tdng quat v& phan loai xut huyét nio

Qua trinh xtr Iy duoc chia thanh 2 giai doan:

+ Giai dogn 1: dix liéu hinh anh dugc thu thap tir nhidu bénh vién thong qua bo thu thap dit liéu phan tan Kafka
c6 kha nang chiu 10i cao va tién hanh rat trich dac trung trong giai doan ndy véi muc tiéu giam luu lugng thdng tin
truyén tai trén mang, két qua dau ra 1a tap di liéu dac trung dugc gui toi cac Broker dong vai tro 1a bd nhé dém cia qua
trinh x1r 1y.
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+ Giai dogn 2: tap dir liéu dac trung tir cac Broker duoc gui dén bo phéan loai song song trong méi truong
Sp,ark. Spark Streaming ti€p nhén dir li¢u (tép ddc trung) tir cic bénh vién va sau d6 chung dwoc xur 1y va luu tai hé
thong HDFS dé huan luyén m6 hinh may hoc. Sau khi c6 dugc m6 hinh may hoc t6t nhat, cac dir liéu kiém tra s€ dugc
phén loai b&i mo hinh vira huan luyén, cac ket qua ciling dugc luu tai hé¢ thong HDFS.
3.2. Xdy dung bg thu thdp dir liéu va rat trich ddc trung

H¢ thong thu thap di liéu 1am nhiém vu tiép nhan hinh dnh Dicom ngay khi xuat tir may chup cat 16p, tién hanh
rit trich cac dac trung cua anh chup CT/MRI va sir dung Kafka APT d¢ gui dir liéu vao hé thong Katka. Vi moi hinh
anh tir bénh vién dugc glri vao mot Folder twong ing dé quan 1y dugc dé dang.
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Hinh 8. M& hinh xur 1y phan loai song song

N

8

Hinh 7 va Hinh 8 mé ta qua trinh thu thap va xi 1y dir liéu. Hinh anh CT/MRI sau khi dwgc xuat ra tir may chup
CT/MRI dugc hé théng tiép nhén xtr ly, cac dac trung dugce xac dinh bdi cac cong cu va ngdn ngir 1ap trinh MATLAB.
Két qua dau vao giai doan nay 1a tén mot tap tin dicom va dau ra 12 mot 16p Bean tén la HemorrhageFeature, chira cac
thong tin can thiét. Cac dit liéu dwoc guri dén Server Kafka, chung t6i sir dung mot Producer API cua Kafka cung cip
dé giup gui dit liéu duoc dé dang. Tiép theo, chiing toi thuc hién tinh toan chi s6 HU tai tit ca diém anh cua anh cat 16p
dya vao thong tin chi sé RescaleSlope va Rescalelntercept dugc luu trit trén anh Dicom. Dya vao chi sé HU trong
Bang 1, chiing ta c6 thé xac dinh ving xuit huyét nio.

Hinh 9. Anh két qué sau khi phan doan dua trén chi s6 HU

Hinh 9 mé ta qué trinh phan doan dya trén chi sé HU. Sau d6, ching t6i 4p dung phuong phap hinh thai hoc
trong viéc xir 1y cdu tric hinh hoc ctia anh nhi phan véi muc dich giam 1i trong qua trinh nhan dang. Két qua ving hop
so duoc loai bo nhu mé ta trong Hinh 10. Cudi cing, ching t6i thuc hién tinh toan va loai bo cac viing nho hon mét
ngudng Xac dinh san. Két qua vung Xuét huyét duoc xac dinh vai cac hinh dang va vi tri khac nhau tuy vao loai Xuét
huyét (Hinh 11).
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Hinh 10. Anh két qué sau khi 4p dung phuong phap Hinh 11. Két qua sau khi loai bo cac viing nhé hon
hinh thai hoc mdt ngudng xac dinh

Rt trich ddc trng: Viée rit trich tét cac ddc trung quan trong c6 thé ting d6 chinh xac ciia md hinh may hoc.
Trong bai bdo nay, ching t6i rat trich cac dac trung duge mo ta nhu sau [5]:

1. Kich thudc ctia ving xuét huyét

2. Toa do trong tAm cua ving xuat huyét

3. Chu vi ctia ving xuét huyét

4. Khoang cach cta ving xuét huyét va trong tim ciia so ndo bénh nhéan, dic trung nay giup phéan biét giira tu

mau ndi s¢ hodc dudi nhén va mau tu dudi mang cliing va ngoai mang cirng. Tu mau ndi s va dudi nhén co

khoang cach véi trong tam ndo thap hon 1a mau tu dudi mang clrng va mau ty ngoai mang cung.

5. Puong kinh ciia vong tron ¢ cung kich thude véi ving xuat huyét ndo.

6. Ti 1€ pixel trong ving Xuét huyet so v&i ving 161 cta hinh phan xuat huyet didu nay giup phan biét gilra cdc

loai xudt huyét c6 hinh dang 16i nhu 1 mau tu ngoai mang cimg va xuit huyét ndi so so véi cac loai xuat huyét
¢6 hinh dang 16m nhu 1a mau tu dudi mang cing.

7.VUng gi6i han hinh ellipse nho nhit chira ving xuat huyét ciing duoc sir dung dé tinh toan cac dic trung
gom:

+ S6 lugng pixel ciia viing gidi han chira viing xuat huyét

+ Ti 18 pixel ctia viing gidi han so véi ving xuét huyét
8. Cac dic trung khac lién quan dén ving chira viing xuat huyét bao gom:

+ Do léch tdm cua hinh ellipse

+ D9 dai tryc chinh va tryc phu cta hinh ellipse

+ Gdc nghiéng cta truc chinh hinh ellipse so v&i truc hoanh.

-

Hinh 12. Két qua sau khi nhan dang ctia bén loai xudt huyét nio
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Hinh 12 m6 ta két qua phan loai trén cac anh ¢6 xuat huyét ndo. Di v6i nhirng hinh dnh khong ¢6 xuat huyét,
vung xuat huyét c6 gia tri HU nhé hon 40. Sau giai dqan 1, dir liéu dau ra 1a hé thong tap tin chia cac dac trung duoc
luu trir dudi dang tap tin json. Trong giai doan 2, h¢ thong s€ thuc hién nhén dang va phan loai anh xuat huyét ndo.

3.3. Nhdn dang va phan logi anh xudt huyét nio
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\43
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/ Phase 2 §gk - use model d 03\ \
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L 0°

|
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B Spark Streaming 5
. S
+ Json / ' Process with
g | ” | dataframes ‘\ WSA0ET
Json 1 Spark SQL |I
”l‘i”  — sal + Dataframe

Hinh 13. M5 hinh phén loai xuit huyét ndo theo hudng tiép can xu Iy dit liéu I6n

Hinh 13 mo6 ta _qua trinh nhan dang va phan loai xudt huyét ndo theo hudng tiép can xu 1y dit liéu 16n. Tép dit
lidu dic trung dwoc tiép nhan vé Spark Streaming s& duoc xir Iy mot 1an. Két thiic viéc nay 1a mot mé hinh may hoc co
d6 chinh x4c cao duoc huén luyén va s& duoc ding dé phan loai dit liéu dau vao. Két qua phan loai s& dugc luu vao hé
co so dir ligu phan tan HDFS.

--------------------------------------------------------- R e e
| FlleName|Pat1entID| PatlentNamelPatlentAge|PatlentSex|InstltutlonName|:Lnst:Ltut:LonAddr‘ess|AccessmnNumber‘|ManuFactur‘er‘|Modal.\ty| Area| CentroidX| Centr‘o.\le
Hmmmmmmmm s Hmmmmmmee Ao Hmmmmmmm e 4o mmmmm s Ao Ao Ao Hmmmmmm e +omm oo 4o Hommmmmm oo Hommmmmmm oo +
|65-1160 (9)] 8296| DNH BBB MM| null| F|BVDK TP CAN THO| CAN THO, VIETNAM| CCTH| Philips| CT|e.2858|0.028057998|  ©.82535]
| 8-1148| 8115  HUYNH X0 YYYY| null| M|BVDK TP CAN THO| CAN THO, VIETNAM| NOT TK| Philips| CT|e.2811|0.029801002| ©.020244](
| s-1140 4| 8115]  HUYNH X000 YYYY| null| M|BVDK TP CAN THO| CAN THO, VIETNAM| NOT TK| Philips| CT|e.2811|e.029801002| ©.920244|(
| 3-1150| 8115]  HUYHH XXX YYVY| null| M|BVDK TP CAN THO| CAN THO, VIETNAM| NOT TK| Philips| CT|e.5254] @.030565|0.020616999|
| s-I150 4] 8115]  HUYHH XXX YYVY| null| M|BVDK TP CAN THO| CAN THO, VIETNAM| NOT TK| Philips| CT|e.5254| @.030565|0.020616999|
| §-1168| 8115  HUYNH XXX YYVY| null| M|BVDK TP CAN THO| CAN THO, VIETNAM| NOT TK| Philips| CT|e.7749|  ©.831463|0.021708999(
|  8-I160_4| 8115  HUYNH XXX YYVY| null| M|BVDK TP CAN THO| CAN THO, VIETNAM| NOT TK| Philips| CT|e.7749| ©.831463|0.021708999(
| 8-1178| 8115 HUYNH X0 YYYY| null| M|BVDK TP CAN THO| CAN THO, VIETNAM| NOT TK| Philips| cT|e.7339|  0.030883|e.022510001
| s-1170_4| 8115]  HUYNH XXX YYYY| null| M|BVDK TP CAN THO| CAN THO, VIETNAM| NOT TK| Philips| CT|e.7339| @.e30883|0.022510001|
| 3-1180| 8115]  HUYHH XXX YYVY| null| M|BVDK TP CAN THO| CAN THO, VIETNAM| NOT TK| Philips| CT|e.7444|0. 030764999 | 0. 023035001 |
[37-1280 (4)] 8344]  NGUYEN cccc vy| null| F|BVDK TP CAN THO| CAN THO, VIETNAM| CCTH| Philips| CT|e.6447|  ©.837693|0.028445002|
Hinh 14a. Két qua rat trich tap dac trung
——————————————— B T i e S B R T i SRR
stancelithSkull|  Diameter|  Solidity| BBULX| BBULY|BBWith|BBHeight|FilledArea| Extent|Eccentricity|MajorAxisLength|MinorAxislength| Orientation|prediction|
——————————————— e e St S ST e T T T T S 1
9.8063046003 | 0.0068324003 | 5. 1182004 -5|0.02385|0.01935| ©.009| ©.0092|  ©.2858|3.4516997E-5|  7.8511E-5| 9.2089085| 9.006317|  ©.0926695| 3.0]
9.0059043| ©.0059826] 7.6386E-5|0.02575|0.81705|0.0085| ©.0065|  ©.2812| 5.8878E-5|  7.6918E-5| 9.2081591 | 9.0052139|  0.0927819| 3.0]
9.0059043| ©.0059826] 7.6386E-5|0.02575|0.81705|0.0085| ©.0065|  ©.2812| 5.8878E-5|  7.6918E-5| 9.2081591 | 9.0052139|  0.0927819| 3.0]
9.806337|  ©.088179|8.1880004E-5|0.02565|0.01575|0.0101| ©.0092| 9.526] 5.6543E-5| 7.1721E-5|  ©.010187999|  ©.8070995084|  ©.8034556| 3.0]
9.806337|  ©.088179|8.1880004E-5|0.02565|0.01575|0.0101| ©.0092 9.526] 5.6543E-5| 7.1721E-5|  ©.010187999|  ©.8070995084|  ©.8034556| 3.0]
9.0065877|  ©.089933|  8.2252E-5|0.02595|0.81595| 0.811| ©.0112|  ©.8463|  6.2898E-5|3.8239999E-5|  ©.018919999|  ©.818408999|-8.2968996E-4| 2.0]
9.0065877|  ©.089933|  8.2252E-5|0.02595|0.81595| 0.811| ©.0112|  ©.8463|  6.2898E-5|3.8239999E-5|  ©.018919999|  ©.810408999|-8.2968996E-4| 2.0]
9.8057801| ©.0095666] 8.8799E-5|0.02615|0.01685|0.0102| ©.0109|  ©.7388]  6.601F-5|5.9772003E-5] 9.011252| ©.0090211|-0.8055178003 | 3.0]
9.0057801| ©.0095666] 8.8799E-5|0.02615|0.01685|0.0102| ©.0109|  ©.7383]  6.601F-5|5.9772003E-5| 9.011252| ©.0090211|-0.8055178003 | 3.0]
9.8055469| ©.0097354|  8.4142E-5|0.02605|0.81695|0.0101| 8.0113| 9.753| 6.5224E-5|  7.8949E-5| ©.011895|  ©.008382901|  -0.0855846| 3.0]
A.811904| @.AR9ARRAT9S] 3.8955F-51R.A28551A.@14251 A.@131  @.e2a3l R.65A711.8855999F-519.75920A5F-5| A.a27361 .aR596771 A.eA715831 1.4l

Hinh 14b. Két qua phan loai

Hinh 14a va 14b mo ta két qua dat duoc khi tién hanh rut trich dic trung va phan loai xuat huyét ndo can thoi
gian thyc dya trén phuong phap d& xuat. Cac két qua phan 16p dugc hién thi dudi dang cac nhin véi thong sé nhu sau:
0- Chay mau dudi nhén; 1- Mau tu dudi mang cing; 2- Mau tu ngoai mang cung; 3- Chay mau ndi so. Két qua duoc
lru vao hé théng HDFS & dang parquet dé tiét kiém bo nhd trén hé théng HDFS va c6 kha nang truy cap nhanh hon 1a
viéc luu ¢ dang text.

IV. KET QUA THUC NGHIEM

Chuing t6i thu thap tip anh du vao tir bénh vién Pai hoc Y Dugc Can Tho va Bénh vién Da khoa thanh phd
Can Tho bao gdm 394 hinh anh CT/MRI ciia ndo ngudi thuc mot trong bdn loai xuat huyét: 41 hinh anh cua bénh
xuét huyét dudi nhén, 52 hinh anh cua bénh xuat huyét duéi mang cing, 100 hinh dnh xuét huyét ngoai mang cing va
201 hinh anh xuét huyét noi so. Dir liéu dau vao 1a mot 16 cac tap tin json c6 chira cac thong tin dic trung duoc rat trich
0 giai doan 1. Dt li¢u déau vao dugc chia thanh hai tap: 80% dir liéu dugc dung huén luyén mo6 hinh may hoc va 20%
dir lidu con lai 1a dung dé danh gia d6 chinh xac ctia md hinh. Chlng tdi lan luot huan luyén 3 mé hinh phan 16p véi
nhiéu thong sé thyc nghiém dé dat dugc mé hinh tot nhit bao gdm: md hinh hoi quy logistic, OneVsAll, Multilayer
Perceptron (MLP).
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Hinh 15. Biéu d6 d4nh gia d chinh xac phén loai

Thoi gian phéan lop

5.3 5

x‘ﬁ% 45 442 45

THOI GIAN
O R N W AN U1 O

5row 10row 20row 30row 40row 50row 60row 70row

= time(s) Linear (time(s))

Hinh 16. Thoi gian thyc hién voi viée thay ddi tap dit liéu dung mé hinh phan 16p OneVsAll

Hinh 15 cho théy dd chinh x4c cua thuat toan OneVsAll cao nhit 98% va thuét toan nay s€ duoc ap dung vao
trong qua trinh nhan dang nham nang cao d¢ tin cay cia hé¢ théng. Bén canh do, mot dic diém dé théy O cac hé théng
xu ly dir liéu lon dac biét trong moi trudong Spark do6 chinh 1a thoi gian xur 1y cham khi thyc hién véi tap dit liéu nho va
rat nhanh véi tap dit liéu 16n. Ta c6 thé thdy thoi gian thyuc hién cong viée c6 xu hudng giam xudng theo chiéu ting dan
ctia kich thudc tap dit liéu (Hinh 16) do cac hé théng nén tang dit liéu 16n néi chung va Spark néi riéng tén nhiéu tai
nguyén dé khoi chay hé thdng va cac tinh toan. Trong nghién ctru ndy, chiing t6i str dung céu hinh may tinh véi toc do
xtr Iy cia CPU Core i5 (2 nhéan, 4 ludng) va 4GB b nhé nén thoi gian xir 1y cén thoi gian thuc. Tuy nhién, khi hé
thong dugc trién khai trén cac cum ctia Apache Spark s& rat ngén hon nita thoi gian xtr 1y cta hé théng va tién gin hon
dén xir 1y thoi gian thuc.

V. KET LUAN

Trong bai béo nay ching t6i dé xuat phuong phap hiéu qua nhim xay dung mot hé thong nhan dang va phan
loai xudt huyét ndo theo hudng tiép can xur 1y dit lidu 16n cén thoi gian thyc. Phuong phap dé xuat xac dinh ving xuat
huyét nio sir dung chi sé Hounsfield; rat trich cic dac trung dé phan loai xuat huyét bang cach tng dung kha nang xur
ly dit liéu 16n ciia Apache Spark dé xay dung hé thdng can thoi gian thuc dem lai két qua nhan dang véi d6 chinh xéac
cao. NG c6 thé phan 16p cac hinh anh CT/MRI nhanh chéng va chinh xéc, hd trg cac bac si trong viée chan doan va
dleu tri kip thoi can bénh nguy hiém xut huyét nio. Bleu nay khong nhimg gilip tang co hoi song sot cua bénh nhan
xuat huyét ndo ma con giam tai cho cac bénh vién tuyén trung wong va cac bénh vién tuyen tinh. Trong hudng phéat
trién cua nghlen cau, Chung t6i tiép tuc trién khai trén cac cum cua Apache Spark dé rat ngén hon nira thoi gian xur 1y
ctia hé théng va tién gan hon dén xir Iy thoi gian thyc nham dép tng hiéu qua vé thoi gian phan loai ddng thoi mé rong
m6 hinh trong viéc nhan dang va phan loai nhiéu loai bénh khéc nhu u ndo, ung thu phdi, va cac bénh ly vé gan.
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THE SYSTEM IDENTIFIES AND CLASSIFIES CEREBRAL HEMORRHAGE ON A
LARGE DATA PROCESSING PLATFORM

Phan Anh Cang, Phan Thuong Cang, Pham Duy Khang, La Ngoc Nguyen, Tran Ho Dat

ABSTRACT: Stroke is the third leading cause of death after cancer and cardiovascular disease in industrialized countries,
especially in Vietnam. This is a disease that not only causes high mortality, but also is a leading risk of disability in all kinds of
diseases. Because of the dangerous nature of cerebral hemorrhage, the diagnosis requires a quick and accurate diagnosis.
Moreover, due to the increasing number of cases of cerebral hemorrhage, the need to deal with a large amount of data from many
different hospitals is required. Therefore, building a system of automatically identifying brain hemorrhages with large data sets, fast
processing times and high accuracy is essential. In this paper, we propose a method to use Hounsfield Unit; apply machine learning
algorithms to identify and classify brain hemorrhage from CT / MRI images. Our proposed method is based on large data
processing platform. Research results show that this method helps shorten a lot of time for doctors in diagnosing brain hemorrhage,
thereby discovering the disease early and having timely treatment for patients. Experimental results of the proposed method achieve
98% accuracy with real-time proximity recognition speed.



