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Trong nong nghiép thong minh, nguoi ta st dung thi gidc may
tinh dé nhan dang hat lta giéng thay vi can cac chuyén gia thuc
hién. Trong bai bdo nay, chiing t6i da xem x¢ét ba loai mo ta dac
trung, nhu Local Binary Patterns (LBP), Histogram of Oriented
Gradients (HOG) va Gradient Domain Image Stitching (GIST) dé
mo ta hinh anh hat laa giéng. Tuy nhién, cach tiép can nay lam nay
sinh vin dé vé hién twong s6 chiéu va can phai lya chon cac dic
trung lién quan dé c6 mot mo hinh biéu dién nho gon va tot hon.
Mot quén thé lua chon dic trung mai dugce dé xuat dé dai dién cho
tat ca cac thong tin hiru ich dugc thu thap tir cac phuong phap lua
chon dic trung don 1¢ khac nhau. Céac két qua thir nghiém trén
phuong phap dé xuat ctia chiing t6i da cho thiy duoc hiéu qua vé
d6 chinh xéac.

ABSTRACT

In smart agriculture, computer vision is applied to identify rice
seeds instead of being investigated by experts. In this paper, we
considered three types of feature descriptors, such as Local Binary
Patterns (LBP), Histogram of Oriented Gradients (HOG) and
Gradient Domain Image Stitching (GIST) to characterize rice seed
images. However, this method raises the problem of dimensional
phenomena and it is necessary to select the relevant features to
have a compact and better representation. A new combination of
feature selection methods is proposed to represent all the relevant
information from different single feature selection methods. The
experimental results show that our approach outperforms the
results from the state-of-the-art.

1. Giéi thiéu

L(ia-gao 1a nguon luong thyc quan trong nhat cia nguoi dan ¢ nhiéu nuée bao gom Chéu
A, Chau Phi, My La tinh va Trung Pong. Cac san pham lam tir lGa-gao va cac san pham gian
tiép duoc lam tir lGa gao, 1 nhitng san pham thiét yéu trong céc bira in cua hau hét con nguoi
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trén thé gioi. Ngay nay, nhiéu gidng laa duogc tao ra véi chat luong da dang va ning suét. Céc
loai lGa giéng khac nhau c6 thé duogc tron 13n trong qua trinh trong trot va budn ban. Thuc té,
ching toi can phat trién mot hé thdng tu dong xac dinh hat lGa-gao dua trén thi giac may tinh.
Nhiéu cong trinh khac nhau da dwoc dé xuat dé kiém tra ty dong va kiém tra chat luong trong
ndng nghié¢p (Gomes & Leta, 2012). Trong khoang muoi ndm qua, mdt lugng 1én cdc mo ta hinh
anh da duoc dé xuat dé mo ta cac dic diém cua hinh anh (Humeau-Heurtier, 2019). Mdi loai dic
trung dai dién cho dir liéu trong mot khéng gian riéng biét, c6 y nghia chinh xac trong khéng
gian d6 va cac thuoc tinh théng ké.

Céac bo mo ta riéng khac nhau duoc trich xuat dé tao ra mot biéu dién hinh anh cho nhiéu
ché do quan sat, nhu LBP, HOG va GIST. Ta va Truong (2019) trinh bay mét phuong phap hop
nhét cac dic trung dugc trich xuét tir ba bo md ta (LBP, HOG va GIST) dé phan loai anh khuon
mit. Sau d6, cac dic trung dugc ndi lai dd dugc ap dung bang phan tich twong quan chuan dé co
mot biéu dién nho gon trude khi dua vao bo phan loai. Nguyen va Truong (2019) dé xuat giam
cac dic trung cua Local Ternary Pattern (LTP) nhiéu va khong lién quan va ma hoa HOG trén
cac khong gian mau khac nhau dé phan tich khudn mat. Phan, Surinwarangkoon, Duong, Truong,
va Meethongjan (2020) gigi thiéu mot nghién ciru so sanh gitra cac bo mé ta duoc lam thua cong
va Mang than kinh tich chap (CNN) dé phan loai hinh anh hat IGa giéng. Mebatsion, Paliwal, va
Jayas (2013), Mirzaei, Pourahmadi, Soltani, va Sheikhzadeh (2020) hop nhat bo md ta Fourier va
ba dic diém hinh hoc dé nhan dang hat ngii c6c. Duong va Truong (2019) ap dung dé trich xuat
hinh anh hat l0a giéng duya trén cac dic trung duoc ma hda trong nhiéu khong gian mau bang
cach str dung bo md ta HOG. Huén luyén da quan sat duoc gigi thiéu dé bo sung thdng tin gitra
céc quan sét khac nhau. Trong khi két hop céc bg dic trung khac nhau, rg rang la tat ca cac dac
trung khong dong gop nhu nhau cho nhiém vy huan luyén va mot sb dic trung c6 thé lam glam
hiéu suat. Do d6, cac phuong phap lua chon dac trung duoc ap dung nhu mot giai doan tién xu
ly di véi khong gian dic trung c6 sé chiéu cao. N6 lién quan dén viéc lya chon cac dic trung
thich hop va hiru ich, ddng thoi tranh va bo qua cac thdng tin thira va khong lién quan (Zhang,
Nie, & Wei, 2019). Mot cach tiép can lya chon dic trung maoi gitta nguoi day va ngudi hoc
(Mirzaei & ctg., 2020) dugc dé xuat dé tim ra cach trinh bay dir liéu tét nhat & sb chiéu thap.

Gan déy, quan thé lya chon dic trung da phat trién manh nhu mot cach htra hen nang cao
d6 manh mé va hiéu suat. Pay 1a qua trinh thuc hién lua chon cac dic trung khac nhau dé tim ra
mot tap hop con céac dic trung t6i wu. Thay vi sir dung mot cach tiép can lya chon duy nhat, mot
phuong phap tong hop két hop cac két qua cua cac cach tiép can khac nhau thanh mot tap hop
con cudi clng cua cac dic trung. Seijo-pardo, Porto-Diaz, Bolon-Canedo, va Alonsobetanzos
(2017) d& xuat két hop cac phuong phép tiép can lya chon dic trung khic nhau trén dit liéu
khong dong nhét dua trén mot gia tri ngudng dugc xac dinh truéc. Chiew, Tan, Wong, Yong, va
Tiong (2019) giGi thiéu mot quan thé lya chon dic trung lai dwa trén ham d6 doc phan bé liy
tinh. Phuong phap nay c6 thé xac dinh udc tinh mot cach tu dong s6 lu’orng dic trung cat bo.
Drotar, Gazda, va Vokorokos (2019) dé& xuit mot phuong phap t1ep can quan thé lua chon dic
trung moi dua tren cac ky thuat bo phleu khac nhau nhu sé nhiéu va dém Borda. Danh gia day
du va chi tiét vé cac phuong phap quan thé lya chon dic trung dwgc gidi thiéu trong Bolon-
Canedo va Alonsobetanzos (2019).

Trong bai nay, ching t6i dé xuat mot quan thé lya chon dic trung méi dua trén cac bo
mo ta cho nhiéu ché do quan sat (LBP, HOG va GIST) dugc trich xuat tir hinh anh hat I0a giéng.
Mot s& phuong phap tiép can lya chon dic trung dugc nghién ciu thém va két hop dé tim ra mot
tap hop con téi wu cua cc dic trung v6i muc dich ning cao hiéu suét phan loai. Trong bai bao
nay duoc td chirc va ¢ cau triic nhu sau. Muc 2, gidi thiéu cac phuong phap trich xuat dic trung
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dua trén ba bo mé ta hinh anh. Muc 3, trinh bay mét khung quan thé lva chon dic trung duoc dé
xuat. Muc 4, trinh bay két qua thuc nghiém. Cudi cung la két luan dugc néu ra trong Muc 5.

2. Cac phwong phap trich xuit dic trung

Phan nay d4nh gia ngan gon ba bo md ta hinh anh riéng dwoc st dung trong céc thi
nghiém dé trich xuat dic trung.

2.1. Local Binary Pattern

LBPpr (Xc, Ye) cia mbi diém anh (X, yc) duoc tinh toan bing cach so sanh gia tri xam ge
cua diém anh trung tdm vai céc gia tri xam {g;},-2 cua P 1an can cua n6 , nhu sau (Ojala,
Pietikainen, & Maenpaa, 2001):

LBPpp = 25;(1) (U(gp —9c)2P 1)

Trong d6 gc la gié tri xdm cua trung tdm, gp la gia tri xdm cua P, R 1a ban kinh cta hinh
tron va w(gp - gc) duoc dinh nghia la:

B _ {1 néu(gy,—gc) >0,
w(gp gc) B {O nguwoc lai (2)

2.2. GIST
GIST lan dau tién duge dé xuat boi Oliva va Torralba dé phan loai cac ddi tugng dai dién
cho hinh dang cua déi tugng (Oliva & Torralba, 2001). Y tuéng chinh cua phuong phap nay dya
trén bo loc Gabor:
_1x?
h(x,y) =e *%
Vi mdi (8, 8,) ciia anh qua bd loc Gabor, chiing ta thu dugc tat ca cac phan tir anh gan
véi mau cia diém (ugx + v,y). Két qua cua vecto GIST dugc tinh toan sé& c6 nhiéu chiéu. Bé
giam kich thudc, ching t6i 1ay trung binh mdi ludi 4 x 4 cua cac két qua thu duoc. Mdi hinh anh
cling dinh cau hinh mét bo loc Gabor véi 04 thang do va 08 hudng (dinh huéng), tao ra 32 ban
d6 dic trung (4 x 8) c6 cung kich thudc.

2
8y e—jZTE(uox +v9y) (3)

2.3. Histograms of Oriented Gradient

Bo m6 ta HOG duoc ap dung cho cac nhiém vu khac nhau trong thi gidc may tinh (Deniz,
Bueno, Salido, & De La Torre, 2011) chang han nhu phat hién con ngudi (Dalal & Triggs, 2005).
Tinh niang HOG duoc trich xuét bang cach dém sé lan xuit hién cua dinh huéng gradient dya
trén goc gradient va d6 lon gradient cua cac mang cuc bo cua hinh anh. Goc va @6 16n cua
gradient tai mdi pixel dugc tinh trong mot ban va 8 x 8 pixel. Tiép theo, 64 vecto dic trung
gradient duoc chia thanh 09 géc 0 - 180° (mdi goc 20°). Bo 16n gradient T va goc K tai méi vi
tri (k, h) tir anh J duoc tinh nhu sau:

A= J(k = 1,h) = J(k + 1, h)| (4)
Ap=|J(k,h = 1) = J(k,h + 1)] ()

T(k,h) = /A§ + A? (6)

K(k,h) = tan‘l(i—';) (7)
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Hinh 1. Phuong phap quan thé lya chon dic trung duoc dé xuat

3. Ensemble feature selection

Viéc giam s6 chiéu c6 mot sé vu diém va tac dong dén viéc luu trir di liéu, kha ning
tong quét hoa va thoi gian tinh toan. Dua trén sy san ¢6 cua thong tin dugc giam st (tirc 1a nhan
16p), cac k§ thuat lya chon dic trung c6 thé dugc nhoém thanh hai loai 1on: c6 giam sét va khong
giam sat (Benabdeslem & Hindawi, 2011). Ngoai ra, cac chién lugc lya chon dic trung khac
nhau dugc dé xuat dya trén cc quy trinh danh gia nhu phuong phap loc, quy trinh bao boc va
két hop (Guyon & Elisseeff, 2003) Céac phuong phép tiép can két hop ca bo loc va trinh bao boc
vao mot cau tric duy nhait, dé dwa ra giai phap hiéu qua cho viéc giam so chiéu (Cai, Luo, Wang,
& Yang, 2018). Bé nghién ctu sy dong gop cua cac phuong phap tiép can lya chon dic trung
dbi véi phan loai anh hat l0a, chdng toi dé xuat 4p dung mot sé6 phuong phap lua chon dua trén
cac anh dugc dai dién boi cac bd mé ta dac trung. Trong phan sau, chung tdi sé trinh bay ngay
cac phuong phép lua chon dic trung phd bién duoc 4p dung trong ngit canh hoc c6 giam sat.

LASSO ((Least Absolute Shrinkage and Selection Operator) cho phep tinh toan lya chon
d6i twong dya trén gla dinh vé su phu thugc tuyén tinh gitta cac dic trung dau vao va gia tri dau
ra. Lasso giam thiéu tong binh phuong cta cac phan du khi tong cac gia tri tuyét déi caa céc hé
sb hoi quy nhé hon mot hang sé, diéu nay mang lai cac hé sé hdi quy bang 0 (Cai & ctg., 2018;
Yamada, Jitkrittum, Sigal, Xing, & Sugiyama, 2014).

MRMR (Maximum Relevance and Minimum Redundancy) la tiéu chi lya chon dac trung
dwa trén thong tin 13n nhau, hodc diém khoang céach /d6 twong dong dé chon cac dic trung. Muc
dich 1a dé xir phat muc do lién quan cua mot dic trung boi sy du thwra ctia nd khi ¢o cac dac
trung da chon khac (Zhao, Anand, & Wang, 2019).
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ReliefF (Kononenko, 1994) dugc mé rong tir RelieF (Kira & Rendell, 1992) dé hé tro céc
véan dé nhiéu lép. ReliefF duong nhu 1a mét chirc nang dya trén kinh nghiém htra hen c6 thé vuot
qua diém khong r6 rang cua céc thuat toan qui nap hién tai. Kira va Rendell (1992) di st dung
ReliefF nhu mot bo tién xu 1y dé loai bo cac dic trung khong lién quan tir md ta dit liéu trudc
khi cho huin luyén. Nhin chung ReliefF, du tin cdy dé hudng dan tim kiém trong qué trinh hoc
tap (Kononenko, Simec, & Robniksikonja, 1997).

CFS (Correlation Feature Selection) chu yéu ap dung cac phuong phép heuristic (cac ky
thuat duwa trén kinh nghiém dé giai quyet) dé danh gia anh huong cua mot didc trung tuong Gng
véi mdi nhom dé co duogc tap hop con téi wu caa cac thudc tinh.

Fisher xac dinh mot tap hop con cua céc tinh ning dé khoang céch gitta cdc mau trong
cac 16p khéc nhau cang 16n cang tot, trong khi khoang cach gitra céc mau trong cung mot 16p
cang nho cang tét (Bishop, 1996). Fisher chon cac tinh ning duoc xép hang hang dau theo diém
s6 cua no.

ILFS (Infinite Latent Feature Selection) 1a méot ki thuat bao gdm ba budc nhu tién xir 1y,
trong s6 dic trung dya trén biéu do dugc két ndi day du trong mdi nit két ndi tat ca cac dac
trung. Cudi cung, diém sé cua d6 dai duong dan dugc tinh toan, sau d6 xép hang tuong ung voi
dac trung (Miftahushudur, Wael, & Praludi, 2019).

Hinh 1 trinh bay khung lya chon dic trung dugc dé xuat. M&i phuong phap lua chon dic
trung riéng 1¢ ¢6 wu va nhugc diém cua nd, muc dich cta dé xuat nay 1a két hop cac wu diém cua
cac phuong phap khac nhau dé ting hiéu suit vé tinh chinh xac. Chung toi dé xuit dé &p dung
ba phuong thirc chon dic trung doc lap dé chon tap hop cac dic trung “tot nhat”. Sau do, mot
phuong thirc xép hang mai dugc &p dung cho khong gian dic trung da két hop. Piéu nay co thé
lam tang khong gian kich thudc, nhung né cho phép thu thap cac dac trung co lién quan duoc
xé4c dinh béi cac phuong phap lya chon khic nhau. Y nghia phia sau 1a chon cic dic trung phu
hop nhét vay nén ching ta phai xép tha hang 1an cudi dé loai bo cac dic trung du thira va on ao.

4. Két qua thuc nghiém

4.1. Thiét Igp thuc nghiém

(a) BC-15. b) Nep-87.

¢) Huong thom 1. ) Thien uu 8.

(e) Q-5. (f) Xi-23.

Hinh 2. Bo hinh anh dung dé huan luyén va thir nghiém phuong phap dé xuat
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Ap dung céc phan loai 1-NN va SVM dé danh gia hiéu suat phan loai thong qua do chinh
xé4c. Mot nira co s& dit lidu duge chon cho bd dao tao va nira con lai dé thir nghiém. Chung toi sir
dung phuo’ng phép Hold-out co6 ty 1€ (1/2 va 1/2) va phan chia viéc dao tao va thtr nghiém duoc
dit bang cach phan chia ban co. Tat ca cac thuc nghiém duoc thuc hién va mé phdng boi Matlab
2019a va duoc thuc hién trén PC véi cau hinh CPU Xeon 3.08 GHz, 64 GB RAM.

4.2. Cac két qud

Bang 1 cho thdy d6 chinh xéc thu dwgc bang cach phan loai 1-NN va SVM khi khéng c6
phuong phap lya chon dic trung nao duoc ap dung. Cot dau tién chi ra cac dic trung duoc st dung
dé thé hién hinh anh. Ching tdi str dung ba md ta riéng I¢ 1a LBP, GIST va HOG va su két hop
cta cac dic trung “LBP + GIST”. Cot tha hai cho biét sé luong cac dic trung (hodc sé chiéu)
tuong tng Vi loai dic trung. Cac cot tha ba va tht tu cho thay d6 chinh xac thu dugc bang cach
phan loai 1-NN va SVM. Chiing tdi quan st nhiéu cach bang cach ghép nhiéu dic trung mang lai
két qua tot hon, nhung né 1am tang s chiéu. Tur d6, cho thay hiéu suat cua phan loai SVM tét hon
so véi phan loai 1-NN véi do chinh xac cao nhat 1a 94.7%.

Bang 1

Két qua phan loai ma khong can tiép can cac phuong phap lya chon dic trung

Features Dimension | 1-NN | SVN

LBP 768 530 | 77.0
GIST 512 69.4 | 88.3
HOG 21,384 715 | 94.7

LBP + GIST 1,280 705 | 91.7

Ngudn: Két qua xir Iy tir dir lidu diéu tra

Céc bang va hinh sau day minh hoa viéc phan loai chi tiét béng mot hodc nhiéu cach dua
trén ba mo ta:

« LBP: Bang 2, Hinh 3(a) va Biéu d6 3(b)

* GIST: Bang 4, Hinh 4(a) va Hinh 4(b)

* HOG: Bang 5, Hinh 5(a) va Hinh 5(b)

« LBP + GIST: Bang 3, Hinh 6(a) va Hinh 6(b)

Béng 2 va Hinh 3 cho thiy hiéu suat phan loai dat 53.0% bai trinh phén loai 1-NN trén bo
mo ta LBP. Sau khi str dung 06 phuong phap Iya chon dic trung khac nhau, ching t6i c6 dugc ba
g ctr vién tot nhat voi d6 chinh x4c nhu sau MRMR (59.0%), ILFS (58.4%) va ReliefF (54.2%).
Dua trén phuong phap dugc dé xuit dugc minh hoa trong Hinh 1, ty 1¢ 85% cua cac dac trung

duoc chon boi ReliefF duoc két hop vdi 43% déc trung duoc chon dugc xac dinh bdi phuong thue
ILFS. Chung t6i ¢6 dugc tap hop con méi cua cac dac trung dugce tinh nhu sau:

(768 x 0.85) + (768 x 0.43) = 983 dim. 8)
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Bang 2

bic trung LBP - Hi¢u suét phan loai dya trén cac phuong thirc chon dac trung khéc nhau véi trinh
phan loai 1-NN va SVM. ACC: D¢ chinh xac, Dim: So chiéu, id%: Ty 1¢ phan tram cua cac dac
trung duoc chon, > id%: Ty 1€ phan tram cua cac dac trung duoc chon véi d6 chinh xac tir bang

trd 1€n so voi tat ca cac dac trung dugce su dung

1-NN SVM

LBP | Dim ACC Max ACC ACC Ma ACC
100% | = id% | Dim | 100% | = id% | Dim | 100% | = id% | Dim | Max | = id% | Dim
Fisher | 768 | 53.0 80 614 | 53.6 96 737 | 77.0 84 645 | 77.4 87 668
mRMR | 768 | 53.0 11 84 59.0 28 215 | 77.0 22 169 | 81.8 37 284
ReliefF | 768 | 53.0 74 568 | 54.2 85 653 | 77.0 97 745 | 77.0 97 745
s 768 | 53.0 12 92 58.4 43 330 | 77.0 19 146 | 81.6 40 307
Cfs 768 | 53.0 90 691 | 52.3 96 737 | 77.0 96 737 | 77.1 96 737
Lasso | 768 | 53.0 94 722 | 53.1 94 722 | 77.0 100 | 768 | 77.0 | 100 | 768

Ngudn: Két qua xtr 1y tir dir lidu diéu tra

Bang 3

Dic trung LBP + GIST - Hiéu suét phan loai dua trén céc phuong thire chon déc trung khac nhau
véi trinh phan loai 1-NN va SVM. ACC: D chinh xac, Dim: S6 chiéu, id%: Ty 1¢ phan trim cta
cac dac trung dugc chon, >id%: Ty I€ phan tram cta cac dac trung dugce chon véi do chinh xac tir

bang trd 1én so vai tat ca cac dic trung dugce sir dung

LBP 1-NN SVM

+ | Dim ACC Max ACC ACC Ma& ACC
GIST 100% | > id% | Dim | 100% | > id% | Dim | 100% | > id% | Dim | Max | > id% | Dim
Fisher |1,280| 705 | 88 |[1,126| 70.7 | 88 |[1,126| 91.7 | 100 [1,280|91.7 | 100 |1,280
mRMR [1,280| 705 | 31 | 397 | 727 | 52 | 666 | 91.7 | 40 | 512 |924| 69 | 883
ReliefF |1,280| 705 | 49 | 627 | 738 | 68 | 870 | 91.7 | 94 (1203|919 | 96 |1,229
IIfs |1,280| 705 | 27 | 346 | 724 | 72 | 922 | 91.7 | 41 | 525|942 | 58 | 742
Cfs |1,280| 705 | 59 | 755 | 709 | 94 |1,203| 91.7 | 98 [1,254|917| 98 |1,254
Lasso [1,280| 705 | 10 | 128 | 709 | 10 | 128 | 91.7 | 98 [1,254|91.7 | 98 |1,254

Nguon: Két qua xir Iy tir dit liéu diéu tra

Bang 4

biac trung GIST - Hiéu suit phan loai dya trén cac phuong thure chon dac trung khac nhau véi
trinh phan loai 1-NN va SVM. ACC: D¢ chinh xé4c, Dim: SO chi€u, id%: Ty 1€ phan trdm cta cac
dac trung dugc chon, > id%: Ty 1€ phan tram cta cac dac trung dugc chon véi do chinh xac tur
bang trd 1én so vai tat ca cac dic trung dugce sir dung

1-NN SVM
GIST | Dim ACC Max ACC ACC Ma ACC
100% | = id% | Dim |100% | = id% | Dim |100% | = id% | Dim | Max | = id% | Dim
Fisher | 512 | 69.4 42 215 | 70.2 47 241 | 883 98 502 | 88.3 98 502
mRMR | 512 | 69.4 39 200 | 714 53 271 | 88.3 48 246 | 90.8 66 338
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GIST | Dim ACC Max ACC ACC M& ACC
100% | = id% | Dim |100% | = id% | Dim |100% | = id% | Dim | Max | = id% | Dim
ReliefF | 512 | 69.4 21 108 73.4 70 358 88.3 36 184 | 90.2 46 236
lIfs 512 | 694 49 251 70.0 79 404 88.3 99 507 | 88.4 99 507
Cfs 512 | 69.4 38 195 71.2 75 384 88.3 49 251 | 90.2 82 420
Lasso | 512 | 69.4 40 205 69.7 99 507 88.3 58 297 | 90.6 78 399

Nguon: Két qua xir Iy tir dir liéu diu tra

Bang 5

Dac trung HOG - Hi¢u suit phén loai dya trén cac phuong thiic chon dac trung khac nhau véi
trinh phén loai 1-NN va SVM. ACC: D6 chinh xac, Dim: S6 chiéu, id%: Ty 1é phan trim cta cac
dac trung duoc chon, > id%: Ty 1¢ phﬁn tram cua cac dac trung dugc chon vdi do chinh xac tu
bang trd 1én so véi tit ca cac dic trung duogc sir dung

1-NN SVM
GIST | Dim ACC Max ACC ACC Ma ACC
100% | = id% | Dim | 100% | > id% | Dim |100% | > id% | Dim | Max|= id% | Dim
Fisher |21,384| 71.5 20 | 4,277 73.2 27 | 5774 | 94.8 85 |18,176| 94.8 99 | 21,170
mMRMR|21,384| 71.5 8 1,711 | 73.9 14 12994 | 94.8 100 |21,384|94.8| 100 |21,384
ReliefF|21,384| 71.5 2 428 | 74.4 3 642 | 94.8 100 [21,384|948| 100 |21,384
IIfs |21,384| 71.5 100 |21,384| 715 100 |21,384| 94.8 100 |21,384|94.8| 100 |21,384
Cfs (21,384| 715 8 1,711 | 729 21 | 4,491 | 948 51 10,906 | 95.1 74 | 15,824
Lasso (21,384| 71.5 9 1,925 | 755 19 | 4,063 | 94.8 100 |21,384|948| 100 |21,384

Ngudn: Két qua xtr 1y tir dir lidu diéu tra

Bang 6
Céc két qua phan loai thu duoc bang phuong phéap lwa chon dic trung don va quan thé Iya chon
dac trung
Dataset Single FS Multi FS
Classifier Description | Dim full ACIC::SVE{)Z?OM ACIZZCS:sr?%Of ?(;2; Dim Pair I?LIJW Ranker
LBP 768 53.0 59.0 60.0 | 432 | lIfs ReliefF | 983 | mRMR
GIST 512 69.4 73.0 746 | 261 | mRMR Cfs | 655 | mRMR
TN HOG 21,384 71.5 75.5 79.3 | 3,416 mRMR ReliefF| 3,635| mRMR
LBP + GIST| 1,280 70.5 73.8 77.1| 698 | mRMR IIfs |1,587| mRMR
LBP 768 77.0 81.8 82.4 | 544 | mRMRIIfs | 591 | mRMR
SYM | GIST | 512 88.3 008 | or4|1076] MR ) oi6| mRMR
Fisher
LBP + GIST| 1,280 91.7 94.2 94.0 | 1,246 mRMR ReliefF| 2,112 lIfs

Ngudn: Két qua xir Iy tir dit lidu diéu tra
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Vi véy, chung t6i két hop hai tap hop con tot nhat cua cac dic trung duoc boi ReliefF va
ILFS vé6i khong gian dic trung ¢ sb chiéu 1a 983. Tiép theo, vecto ndy dugc ap dung lai bang
phuong phap MRMR va phan loai 1-NN dé loai bo cac dic trung khong lién quan. Bang 6 trinh
bay su so sdnh cua mot khudng lua chon dac trung va quén thé lya chon dic trung. Chung t6i quan
sat rang phuong phap quan thé lira chon dic trung vuot troi hon phuong phap lwa chon dic trung
duy nhét cho tat ca cac loai dic trung véi trinh phéan loai 1-NN. Vi du: chung toi ting 1% d6 chinh
xéc so voi mot phuong thirc lya chon dic trung duy nhét va ting 7% so voi phéan loai khi khong
c¢6 phuong thic Iya chon nao duge ap dung. Két qua thi nghiém twong ty thu duoc bang cach st
dung phan loai SVM trén mot phuong phép lwa chon dic trung. V& s chiéu, chiing toi ting khong
gian dic trung bang cach két hop va chon cac ddc trung hitu ich trong viéc hinh thanh cac phuong
thirc lya chon dic trung riéng 1€ khac nhau. So v6i cdc muc tiéu dya trén d chinh xac hoac thoi
gian tinh todn, mot cach tiép can thich hop cho nhu cau tuong Umg s€ dugc chon.

5. Két luin

Trong bai viét nay, chiing t6i da gidi thiéu mot cach tiép can quan thé lua chon dic trung
moi bang cach két hop nhidu phuong phap Iya chon dic trung riéng 16. Mot tap hop con cua cac
dic trung dau tién dugc chon bang phuong phép lya chon dic trung va phan loai lién quan. Nhiéu
tap hop con sau do dugc két hop dé tao thanh mot khong gian dac trung cudi cung va sau do ap
dung lai phuong phap lya chon tinh nang dé loai bo cac tinh nang nhiéu va du thira. Cac két qua
thuc nghiém trén bd dir liéu VNRICE cho phan loai hinh anh hat giong laa da cho thay hiéu qua
cua cach tiép can duoc dé xuét.

Tuong lai cia cich 1am nay 1a xac dinh mot phuong phép lya chon thich hgp dya trén moi
thudc tinh va s dung cac chién lugc khac nhau dé két hop vector dic trung duogc tra vé tir mot
phuong phap lwa chon dic trung ning suit duy nhat.
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