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ABSTRACT

Artificial intelligence (Al) is often used in the classification of images. In
this study, Al algorithms have been used in combining with SURF
features, K-mean clustering on a 6-class shrimp disease dataset. In order
to find the most appropriate model for image classification of shrimp
diseases, the study has been tested on four Al models including
Multinomial Logistic Regression, Naive Bayes, K Nearest Neighbors, and
Random Forest. Criteria for evaluating the accuracy of these models
include Precision, Recall and Fi. Testing results when applying with
initial feature dataset show a low accuracy that the best model is Random
Forest algorithm, with Recall evaluation criterion of 47.7%. The study
has been continued to conduct random combinations of 4 clusters
classified by K-mean algorithm, the results indicate that the Random
Forest model can get highest accuracy of 85.9% by Recall criteria.

TOM TAT

Tri tué nhdn tao thuong duoc dung trong viéc phdn logi hinh anh. Trong
nghién cuu nay, cdc gidi thudt tri tu¢ nhan tao duoc sir dung két hop voi
cac dac trung SURF, phdan cum dit liéu voi K-mean trén bé dir liéu bénh
t6m 6 I6p. Nham tim kiém gidi thudt thich hop nhdt trong viéc phan logi
bénh tom qua hinh anh, nghién ciru da tién hanh kiém thir trén 4 gidi thudt
tri tué nhdn tgo, gom gidi thudt hoi qui logic, Naive Bayes, K lang giéng
gan nhdt va rieng ngdu nhién. Tiéu chi danh gia do chinh xdc cua cdc giai
thudt nay gom precision, recall va F1. Két qua thu nghiém khi ap dung
trén cac tap dac trung cho thay dat ty 1é thap, do chinh xdc cao nhat la
giai thudt rirng ngau nhién voi tiéu chi danh gid recall la 47,7%. Nghién
clu tiép tuc tién hanh két hop ngau nhién cia 4 cum duwoc phan logi boi
giai thudt K-mean, két qua thu duoc voi do chinh xdc cao nhdt theo tiéu
chi recall cho gidi thudt rimg ngau nhién la 85,9%.

1. GIOI THIEU

dir liéu khac nhau (Roell et al., 2020). Trong khi do,

Tri tué nhan tao (artificial intelligence - Al), hoc
may (machine learning — ML) hay hoc sau (deep
learning - DL) la nhitng thuét ngir thuong duogc sir
dung ngay nay. Trong d6, ML 1a mot hudéng nghién
ctru ciia khoa hoc may tinh va 1a mét phan trong hé
théng ctia tri tué nhan tao, dé dang tich hop cac loai
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DL 1a mot nhanh cu the cua ML vo6i vige su dung
c4c gia tri dit liéu phan cip, trong d6 ¢ viée chuyén
d6i thong tin gitta cac budc khac nhau thanh cac
biéu dién phurc tap hon cua dir liéu (Goodfellow et
al., 2016). Cudi cing, Al 1a mot nhanh cua khoa hoc
may tinh, dugc dung dé nghién ciru va xay dung
phan mém va may méc thong minh (Zahraee, 2016).
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Viéc tmg dung Al vao phan 16p hinh anh dugc tng
dung manh mé trong khoang thoi gian gan day.

Phan loai hinh anh 1a k§ thuat dwoc sir dung dé
trich xuat thong tin tir hinh anh, nhan va pixel tir
hinh anh. Dé thyuc hién phén loai, cac hinh anh cung
dbi twong s& duge cung cip két hop voi mot so dd
phan loai thich hop va khi du sé lugng mau huan
luyén thi hi€u qua phén loai s¢ cang cao. Do d6, hé
thdng phan loai phu thugc vao yéu cau cua nguoi
dung théng qua viéc bd tri so d6 phan loai thich hop
(Lu et al., 2007). Phén loai anh c¢6 nhiéu cach tiép
can khac nhau bang cach sir dung céac giai thuat cia
may hoc, ma pho bién 12 mang no-ron nhan tao, hé
chuyén gia va logic mo,... Qua trinh tién xr 1y anh
bao gém cac thao tac: lya chon mau, tién xu 1y hinh
anh, trich xuét dic trung, lya chon giai thuat, xtr 1y
sau phan loai va danh gia do chinh xac cua giai
thuat. Trong d6, qua trinh lya chon mau va tién xir
1y c6 vai tro quan trong, anh hudng dén do chinh xéc
cua giai thuat phan loai.

O Viét Nam, nganh nuéi tom déng gop mot vi
thé quan trong nhung kém theo nhiéu thach thirc.
Niam 2018, téng dién tich nudi ciia khu vyc dong
bang song Ciru Long 1a 720.000 ha véi téng san
lwong 745.000 tan, chiém 2/3 téng sé tdm nudi toan
qudc. Trong 7 thang déu ndm 2019, Viét Nam xuét
khau tom dat 1,8 ty USD (Cat Tudng, 2019). Tuy
nhién, van dé dich bénh 1a diéu khong thé tranh khoi.
Trong ndm 2012, bénh tir vong sém (EMS - early
mortality syndrome) da gay thiét hai 1/6 dién tich
nuoi tom (Nguyen, 2015). Trong khoang thoi gian
tr nam 2013 dén 2016 (Pongthanapanich et al,
2019), theo bao céo thdng ké ctia FAO cho biét cac
bénh thuong gip 1a hoai tir gan cép tinh (AHPND -
acute hepatopancreatic necrosis disease), EMS,
virus ddém tring (WSSV - white spot syndrome
virus, dugc minh hoa trén Hinh 1), phan tring (WFS
- white feces syndrome) va virus HPV
(Hepatopancreatic Parvovirus). Tuy nhién, thoi gian
U bénh va tai phat bénh lai khac nhau trong qua trinh
nudi, nhu trudong hop WSSV thuong nhén thdy su
xuét hién nhiém tring trong khoang thoi gian rong
(25 dén 60 ngay). Su phat hién va can thiép diéu trj
bénh cham tré c6 thé dan dén mét toan bo vu tom.
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Truong hop bénh AHPND trong nam 2015 duogc
bao céo 1a 5.875 ha, gay thiét hai udc tinh hon 25,98
triéu d6 la My. Do vay, viéc tim kiém cac k¥ thuat
thich hop dé xéac dinh sém bénh tom 1a mot chu dé
nghién ciru hap dan.

Hinh 1. Bénh dém trang (Durand et al., 1997)

Ap dung k¥ thuat phéan loai hinh anh dung AI da
duoc nhiéu nghién ctru quan tim nhu: Gmg dung giai
thuat ImageNet cho viéc phan loai cdy thuc nam
(Duong-Trung et al., 2019) ; Bao et al. (2019) su
dung giai thuat Niblack dé phat hién, xac dinh va
loai bd tom bi bénh vang ddu YHV. Ghasemi-
Varnamkhasti et al. (2016) phat hién tdm bénh
WSSV st dung k¥ thuat phan cum K-Means. Mot
sO tmg dung khac tap trung phat hién dénh gia do
tuoi ciia tom (Okpala, 2014), xac dinh vo mém va
am thanh tom (Liu et al., 2016).

Hién tai, chua c6 nghién ctu chuyén sau trong
viéc img dung cong nghé thong tin dé phan loai bénh
tom dya trén hinh anh tong hop cta nhiéu loai bénh.
Vi vdy, nghién ciru dugc thyc hién nhdm danh gia
cac giai thuat Al trong viéc phan loai hinh anh bénh
tom nhu Hinh 2. Viéc phan loai hinh anh st dung
mot ham y = f(x) phan biét dé 4nh xa tir dir liéu dau
vao thanh 16p dich. Véi viée st dung giai thudt trich
xuat dic trung cuc bo SURF (Bay et al., 2006) sinh
ra vector diu vao co dang <Xy, X, ..., Xn> va y la tap
hitu han cac nhan dir liu <yi, y,...yc > dé tao ra
duogc giai thuat phan loai gan dung f~ (Hastie et al.,
2009). Trong giai doan tién xtr 1y dir lidu, giai thuat
K-Means duogc ap dung (Likas et al., 2003) dé stra
chita, bién ddi hodc tap hop con dé lya chon céac dic
trung phu hop véi dy dinh phén loai. Cac giai thuat
Al dugc su dung 1a hdi quy tuyen tinh da thie, K
lang giéng gan nhit, rimg ngiu nhién va Naive
Bayes

Tap dit o At e A L Giai thuat Al
licu anh > Tiénxuly du lieu  |—»
y
—— | Méhinh [ Phéanlsp
Hinh anh  —»{  Tién xir Iy dit ligu

Hinh 2. So d6 huin luyén h¢ théng phén loai bénh tém dya trén hinh anh
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Céc giai thuat AI dugc kiém thir trong nghién
ctru nay duoc danh gia bang cac chi tidu Precision,
Recall va F1. Tuong ty, giai thudt K-mean dugc su
dung dé thyc hién viéc chia bo dir lidu da iy dic
trung SURF ra 1am 4 cum va két hop ngiu nhién
trong 6 tap bénh tom, tao ra 4.096 lan kiém thir dé
danh gia dwoc cac phan dit liéu quan trong trong
viéc nhan dién da duogc phat hién hay chua.

2. TIEN XU LY DU LIEU

2.1. Lwa chon dir liéu 4nh tom

D@t li¢u tdom bénh duogc nghién cliru suu tam
thong qua website cia Nguyén Chi Ngon va ctv.
(2019). Dir liéu dugc thu thap tir ngudi ndng dan
nudi tom, bi anh hudng boi nhiéu yéu tb nhur:

— Chét luong hinh anh: Néng dan sir dung
nhiéu loai dién thoai khac nhau nén camera dugc st
dung ciing khac nhau; nhiéu dién thoai c6 chirc ning

Bang 1. Théng ké sé lwong miu bénh tém thu dwec
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lam dep anh chup bing phan mém nén ciing gay
nhiéu kho khan cho qua trinh nhan dién va phan loai
anh bénh.

— Moi trudng chup anh: Nguoi ndng dan chup
anh trong nhiéu méi truong 6 anh sang khac nhau;
moi truong nudc ao nudi khac nhau ciing anh hudng
dén chét luong hinh anh.

— Loai tom dugc chup: Hién nay, khu vuc
Pdng bang séng Ctru Long nudi tom st va tom thé
l1a chu yéu, nén viéc chup anh bénh trén 2 loai tom
nay ciing cho hinh anh va sy thé hién bénh qua anh
khac nhau.

Dit liéu anh bénh tom thu v& gdm 5 tap anh tom
bénh ng véi 5 loai bénh va 1 tdp anh tdm khoe
manh. Sau khi loai bo nén anh, tap dir liéu hinh anh
dugc dugc mo ta nhu Bang 1.

STT Anh bénh

Nhin bénh S6 lwgng dnh

=

7

1 Tom bi den mang 125
\
\

2 Tom bi dom den 102

3 T6m bi ddm tring 166

4 To6m bi hoai tir co 115

5 Tom bi hoai tir gan 61

6 Tom binh thuong 75
Tong cong 644
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2.2. Pic trung cuc by SURF

Pac trung cuc bd SURF (Bay et al., 2006) st
dung bo mo ta bt bién, nhanh chong va hi¢u qua
voi viée ap dung bo loc hop Haar. Bo loc hdp nay su
dung mot phép chap duoc tinh toan nhanh chéng
bang cach st dung hinh anh phan tich. Két qua qua
thu duogc bang cach st dung cac phan héi Wavelet
theo hudng ngang — doc. Pau tién, vector dic trung
Vj dugc tao ra béi nhitng ving phu j trong viée sur
dung cac phan hoi Wavelet trong khu vuc tiéu viing
4 x 4, dugc md ta nhu (1).
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Trong do, d,, vad,, laphan hoi ciia Wavelet Haar
theo cac hudng ngang — doc. B6 mo ta SURF véi 64
vector dic trung dugc tao ra tr mdi ving cta anh.
Trong nghién ctru nay, bd mo ta SURF dugc sur dung
cho viée trich xuét cac dic trung tir cac anh mau thay
vi biéu dién theo thang d6 xam. Két qua cia qua
trinh ldy dic trung dugc minh hoa nhu Hinh 3 va s6
lu(mg dac trung SURF cho tung tap bénh dugc trinh

trong Bang 2.

Hinh 3. Anh miu sau khi liy dic trung SURF

Béng 2. S6 diic trung anh thu dwoc trén mdi bénh va sé liéu sau khi chia cum

S6 dic trung SURF

STT  Nhin bénh Tong cong Cum 1 Cum 2 Cum 3 Cum 4
1 Tém bi den mang 2.779 793 702 581 703

2 To6m bi dém den 2.548 1.240 372 401 535

3 T6m bi ddm tring 3.549 1.763 503 769 514

4 Tom bi hoai tr co 2.342 1.074 347 412 509

5 Tom bi hoai tir gan 1.653 164 764 482 243

6 T6m binh thuong 1.659 170 722 517 250
Tong cong 14.530 5.204 3.410 3.162 2.754

3. CAC GIAI THUAT AI DPUQC SU
DUNG PE PHAN LOAI

3.1. Giai thuat phan cum K-Means

MacQueen (1967) di d& xuét giai thuat phan
cum K-means. Day 1a mot giai thuat hoc khong giam
sat duoc st dung dé phan loai tap dir liéu thanh K
nhom. Giai thut nay tién hanh bang cach chon K
trung tim cum ban ddu va sau d6 tinh chinh lap di
lap lai sao cho:

— Mai di s& dugc gan cho cum trung tim gan
n6 nht.

— Mai trung tim cum C;j dwoc cap nhat dé tro
thanh gi tri trung binh cta cac thé hién cu thanh
no.
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Giai thuat s& ding khi khong c6 sy thay d6i nao
trong viéc gan cac thé hién cho cic cum. Trong
nghién ctru nay, K-means dugc st dung dé chon 4
cum ngau nhién tir timg tap dit liéu bénh trén tom dé
tién hanh danh gi4 ting cum v&i nhau, nhim danh
gia giai thuat cling nhu do kha thi ciia nghién ciru
v6i viée dé xuat giai thuat pht hop voi dir liéu hién
tai. K-means dugc ap dung vao viéc phan chia dac
trung SURF lam 4 cum khac nhau, véi sb luong
dugc thé hién ¢ Bang 2, dé tao ra bo dir lidu két hop.
Minh hoa anh chia cum trén bénh dém den dugc
trinh bay trén Hinh 5.
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Hinh 4. Anh miu cia bénh dém den sau khi phén chia lam 4 cum bang K-means

3.2. Giai thuat hdi quy tuyén tinh da thirc

D6i v6i bai toan nhan dang mau nhiéu 16p thi
giai thuat dugc dung 1a hdi quy da thirc (multinomial
logistic regression - MLR) duoc gidi thiéu boi
McCullagh et al. (1989). Mot uéc lugng hau ky vé
xac suat mot mau thudc vé mdi 16p trong ¢ 16p roi
rac 1a két qua dau ra cua giai thuat MLR. Giai thuat
MLR st dung xac suét mang lai nhiéu loi thé thuc
té nhu dat ra ngudng loai bo, diéu chinh cac tin sd
tuong dbi khong bang nhau trong tap huan luyén va
trong hoat dong, hodc ap dung dé dy doan nham
giam thiéu rai ro mong doi (Cawley et al., 2007).

Trong MLR, myc tiéu y 1a mot bién c6 pham vi
trén 2 16p, dé xac dinh x4c suat cua y trong mdi 16p
tiém ning ceC, p(x). Khi d6, dé tinh xac suit p(x)
ta su dung ham softmax. Trong nghién cru nay, ham
softmwax nhéan vector z = [Zy, 2y, ..., zk] v&i Kk gia tri,
khi d6 softmax dugc dinh nghia nhu sau:

™ e

softmax|z)

)

e’
E S ’ E i ’
i=le i=1 €

3.3. Giai thuat Naive Bayes

Trong Al, giai thudt Naive Bayes dugc xem la
mot giai thuat phan loai sir dung giai thuat xac suat
Bayes trong cong thtrc (3) hoat dong dua trén céc
gia dinh doc lap, diéu nay c6 nghia la x4c suét cia
mot thudc tinh khong anh huong dén xac xuét cua
thugc tinh kia (Al-Sharafat, 2009). Tuy nhién, két
qua cta phan loai Naive Bayes thuong cho do chinh
X4c cao.
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Vi X 1a cac vector dic trung SURF va y 1a cac
nhan bénh tom thi cong thirc (3) co:

- P y| X : Xac sudt ciia muc tiéu y véi didu
kién c6 dac trung X.

- P X |y : x4c suat cua dic trung X khi da
biét muc tiéu y

— P y :xdcsudttién nhiém cua muc tiéu y

— P X :XAac suét tién nhiém cua dic trung X
Viéc sir dung giai thuat nham danh gia 2 gia thiét
dat ra:

— Céc dac trung SURF dua vao giai thuat la
doc 1ap voi nhau. Piéu nay co nghia la su thay d6i
ctia mot dic trung SURF khong anh hudong dén cac
dac trung con lai.

— Cac dac trung dua vao giai thudt dy doan
bénh t6m c6 anh huéng ngang nhau di véi dau ra
cua muc tiéu.

Khi @6, ham muc tiéu y dép x |y dat cuc dai

tré thanh:

"

v =argmax, P[J’] = H:‘=1P['1—f ‘J-‘) (4)
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3.4. Giai thuat K lang giéng

Giai thuat K lang giéng (K Nearest Neighbors —
KNN) khéng c6 qua trinh hoc, khi du doan nhén cua
phan tir dir liéu méi dén. Giai thuat KNN di tim k
lang giéng ctia no tir tap dit liéu hoc, rdi sau d6 thuc
hién phan 16p phan tr méi dén. Két qua cia giai
thudt con phu thudc vao viéc chon d6 do khoang
cach (Goldberger, 2004). Trong nghién ctru nay, dit
liéu duogc sinh ra 1a cac vector dac trung SURF. Do
d6, ma tran chuyén doi tuyén tinh tdi wu co kich
thuéc m X n, v6i n 1 thanh phan va m 1a tinh chét,
t6i da hoa tong trén tat ca cac mau i dugc tinh xac
xuét p; ma i dugc lya chon phan loai theo (5).

N-1
argmax > p; 5)
i=0

V6i N = n mau va p; 13 x4c suat cia miu i duge
phan loai chinh xac theo quy tic ngau nhién lang
giéng gan nhat trong khong gian nhu sau:

>
JEG

Pi = Pij (6)

Véi ¢, latap hop céc diém trong cing 16p mau
i va p;; la softmax trén khodng cach Euclid trong
khong gian theo (7):

2
exp| — LXi — ij
pjj = vy Pij=0 ()
k=i exp[ in - LXk ]
Voi viéc st dung d0 do khoang cach
Mahalanobis nhu (8)
2 T
in*LXj = Xi*Xj Xi*Xj (8)

T .
Trong do, M = L L la mQt ma trén ban xac dinh
duong doi xrng v&i ma tran dac trung n X n.
3.5. Giai thuat Random Forest

Giai thuat rimg ngau nhién (Random forest - RF)
tao ra mot tap hop cac cay quyét dinh khong cat
nhanh, mo6i cdy dugc xdy dung trén tdp mau
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bootstrap, tai mdi ntt phan hoach tdt nhat duoc thuc
hién tir viéc chon ngau nhién mot tap con cac thudc
tinh. Viéc khong cat nhanh ciia giai thuat RF nham
giit cho thanh phan 13i bias thp va dung tinh ngiu
nhién dé diéu khién tinh twong quan gitra cac cdy.
Giai thuat RF hoc nhanh, giam dugc 16i tot va c6 do
chinh x4c cao, dap tmg dwoc yéu cau thyc tién trong
véan d& phan loai, hoi qui va phat hién nhiing phan
tu dac bi¢t (Breiman, 2001). Trong giai thuat RF
(Hinh 5) c6 cac tham s sau:

— Tap dir liéu hoc S c6 m phén tir va n thudc
tinh, giai thuat RF xay dung T cdy quyét dinh mot
cach doc 1ap nhau.

— Giai thuat cay quyét dinh thir t duoc xdy
dung trén tip ngau nhién Bootstrap thir t (1dy miu m
phéan tir c6 hoan lai tir tap hoc S).

— Tai nut trong, chon ngau nhién »’ thugc tinh
va tinh toan phan hoach tdt nhat dwa trén thudc tinh
nay. Trong giai thuat nay, thudc tinh phan hoach tot
nhét duoc lya chon theo cong thirc entropy va do loi
thong tin. Gia str p; 1a x4c suat ma phén tir trong tap
dir lidu S thudc 16p C;(i=1,k) thi d6 do hdn loan
thong tin trudc khi phan hoach dugc tinh theo (9).
Vi viéc st dung thudc tinh A phan hoach dir licu D
thanh v thanh phan, thi d6 do hdn loan sau khi phan
hoach duogc tinh theo (10). Sau khi tinh toan d6 dé
hon loai ctia thude tinh va tap dit liéu S, do loi thong
tin khi lya chon thudc tinh A phan hoach dir li¢u D
thanh v thanh phan theo (11).

— Két thuc qua trinh xdy dung T giai thuat co
s6, chién lugc binh chon sb dong trong
(9, (%), §,(x), ..., Pr(x)} @& phan 16p mot phan tir
moi dén hodc gia tri trung binh cho bai toan hdi quy
duoc tinh nhu (12).

k

Info S = -2 p;log, p; )
v |SJ|

Infop S = > L xInfo S; (10)
= J
= |

Gain A =Info S —InfoA S (11)
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Tap dit liéu hoc S
(m phan ti¥, n thudc tinh)
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Bootstrap, Bootstrap, Bootstrap
Tree 1 Tree 2 Treen
h 4
X

<2 AN

Hinh 5. Giai thuat rirng ngiu nhién RF

4. PANH GIA PQ CHINH XAC PHAN
LOAL

Dé danh gia do chinh xac phan loai, giai thuat
phat hién bat thudng (Anomaly detection — AD)
(Powers, 2011) duoc st dung. AD hoat dong nhu
giai thuat nhan dang mau va phan loai nhi phan. N6
nhan ra mot $6 mau nhat dinh dé phéan loai no 1a binh
thudng hay bt thuong. Dbi voi giai thuat ndy, cac
tiéu chi Recall, Precision va F; thuong dugc st dung
dé danh gia hiéu qua cua giai thuat hoc ma phén 16p
dit liéu nhi phan khong can bang, ching duoc dinh
nghia trong (13), (14) va (15).

TP
precision = (13)
TP + FP

TP
recall = (14)
TP + FN

2 x precision x recall
R = (15)

precision + recall

Trong d6:

— TP: Téng sb phan tir 16p dwong duoc giai
thuat du doan 1a 16p duong.

— FN: Téng sé phan tr 16p duong duoc giai
thuat du doan 1a 16p am (Biéu thi 4m tinh gia).

198

— TN: Téng s6 phan tir 16p 4m duoc giai thuat
du doan la 16p am.

— FP: Tong sb phf?u} t 16p am dugc giai thuat
dy d6n 1a 16p duong (Biéu thi duong tinh gia).

5. KET QUA

Dit liéu duge mo ta tai muc 2.1 védi 644 anh dugc
chia lam 6 16p, sau khi thyc hién xtr 1y vdi dac trung
SUREF, tién hanh xir Iy 1am 2 b dit liéu riéng biét
duoc mo ta trong Bang 2, véi mo ta nhu sau:

— B0 dir liéu 1: Bo dir liéu véi 14.530 vector
dac trung SURF.

— B¢ dir liéu 2: B dir liu dugc st dung K-
mean dé phan ra 1am 4 cum v&i tong sd luong dir
liéu 1an luot 13 5.204, 3.410, 3.162 va 2.754. Cac b
dir liéu nay duogc két hop ngiu nhién 4 cum ciia timg
loai bénh v6i nhau. Viéc két hop nay sinh ra 4.096
mau huén luyén va kiém thir khac nhau.

Nghién ciru tién hanh kiém thir vi cac giai thuat
hdi qui tuyén tinh, Naive Bayes, K lang giéng gan
nhit va RF trén 2 bo dit liéu véi 70% ding dé huin
luyén va 30% dung dé kiém thir. Két qua kiém thur
& Bang 3 cho thy trong 3 giai thuat, RF ¢6 do chinh
xéc cao nhét va thap nhét 1a giai thuat hdi qui tuyén
tinh. Bang 4 mo ta két qua chinh xac 16n nhat sau
khi kiém thir trén 4.096 mau huan luyén, diéu nay
cho két qua v6i d¢ chinh x4c cao hon két qua ¢ Bang
3 rat nhiéu, do chinh x4c cao nhat 1a RF voi d6 chinh
xéac Precision, Recall va F1 1an luot 13 85,2 — 85,9 —
85,4.
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Bang 3. Két qua kiém thir trén b dir lidu 1 khong cé6 K-mean

Giai thuat Precision (%) Recall (%) R (%0)
Hbi qui tuyén tinh 28,1 32,2 26,2
Naive Bayes ) ) 31,1 26,5 27,0
K lang giéng gan nhat 40,7 41,0 39,6
RF 47,6 477 46,5
Bang 4. Két qua chinh xac 16n nhit trén bd dir lidu 2 (Co sir dung K-Mean)
.. ) 0 (y

Gii thuat Precmgn (%) Recal! (%) A (. 0)

Max Min AVG Max Min AVG Max Min AVG
Hoi qui tuyén tinh 829 28,0 60,7 849 305 63,2 81,0 229 59,8
Naive Bayes 814 285 621 801 277 607 801 268 606
K lang giéng gan nhat 85,2 37,2 66,8 856 39,1 67,2 84,0 36,2 66,1
RF 85,2 434 70,7 85,9 43,9 70,9 85,4 41,6 69,9

6. THAO LUAN

Vi két qua dugce thé hién 6 Bang 3 va 4, két qua
nghién ctru dugc danh gia nhu sau:

—  BOo dir liéu dugc st dung c¢6 nhidu, dan t6i két
qua dy doan vai do chinh xac khong dugce cao nhu
mong doi. Piéu nay dén tir cac yéu to nhu da trinh
bay ¢ muc 2.1 vé viéc lua chon dit liéu phén loai.
Viéce sir dung dic trung SURF két hop véi giai thuét
K-means dé tach cac diém duoc xem 12 bénh ra khoi
nhitng diém anh nhidu lam sé lwong mau ting 1én,
gitip cho két qua du doan c6 d6 chinh xéac cao hon.

— 86 luong dic trung chua dong déu giita cac
bénh: Cac vector dac trung xuét hién nhiéu trén cac
bd dir liéu tom bénh den mang, dém den, ddm tréng
va hoai tir co. Bén canh d6, mot sé bénh thé hién
thong qua mau sac nhu den mang, ddm den con chura
chinh xac nhu Hinh 6.

— Giai thudt RF ¢6 d6 chinh xéc cao nhét, dat
85,9% theo ti€u chi danh gia Recall. Két qua nhan
dién duoc thé hién nhu Hinh 7.

Hinh 7. Két qua sau khi nhan dién dwge va thé hién lai trén tém bénh
7. KET LUAN

Nghién ctru nay da thu dugc 644 hinh anh gom:
hinh anh cta 5 loai bénh tom va hinh anh tom khoe
manh, tir nhiéu nguf")n khac nhau, dé chia lam 6 lop
dir liéu. Sau khi tién xir 1y, 2 bo dir liéu thu duoc
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gbém: 14.530 miu dung dic trung SURF va 4.096
mau dung Kmeans. Viéc kiém thir cac giai thuat Al
trong nhan dién bénh tom duoc tién hanh trén 4 giai
thuat, gom: giai thuat hdi qui tuyén tinh, Naive
Bayes, K lang giéng gan nhat va RF. Cac gii thuat
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nay duoc hudn luyén trén 70% s6 mau cua b dit liéu
va duoc kiém tra trén 30% s6 miu con lai. Cac tiéu
chi dwoc dung dé danh gia d6 tin cdy cia giai thuat
bao gdm: Precision, Recall va F1. Két qua kiém thir
cho théy giai thuat RF c¢6 d6 chinh xac cao nhét, dat
85,9% theo tiéu chi danh gia Recall.

Trong thoi gian t6i, dé cai thién do tin cay cia
giai thuat nhan dang, mot s6 bién phép sau can duoc
ap dung nhu: (i) tang s6 dir liéu mau huan luyén; (ii)
phén chia b dir liéu theo tiing nhém dac trung khac
nhau nhu mau sic, hinh dang,...; (iii) tiép tuc ap
dung giai thuat hoc sau trong huan luyén dir liéu va
nhan dién bang co ché attention. Co ché attention 1a
mot co ché giup giai thuat c6 thé tap trung vao cac
phén quan trong trén dir ligu, bé‘mg viéc tao ra mot
giai thuat lién két véi cac diém can chinh dé danh lai
trong sb céac trang thai 4n ctia mé hoa.

LOTI CAM TA

Nghién ctru nay dugc tai trg mot phan tir Dy 4n
néng cap truong Dai hoc Can Tho VN14-P6 dugc
ho trg boi nguon von ODA cua Chinh phu Nhat Ban.
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