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LOI MO PAU
1. PAT VAN PE
Trong nhitng nim gan day, cong nghé thong tin dd c6 nhitng chuyén bién
manh mé, tac dong 16n dén sy phat trién cua xa hoi. Su bing nd thong tin da
dem dén luwong dir liéu khéng 16. Ching ta cang c6 nhu cau kham pha kho di
liu d6 phuc vu cho nhu cau con ngudi, diéu d6 doi hoi con nguoi phai biét khai
thac di liéu va xir 1y thong tin d6 thanh tri thirc 6 ich.

Mot trong nhitng k¥ thuat quan trong trong qua trinh khai pha dir liéu va
Xt ly dir liéu 16n la ky thuat phan cum dir liéu. Phan cum dac biét hiéu qua khi ta
khong biét vé théng tin cia cac cum, hodc khi ta quan tam téi nhiing thuoc tinh
ciia cum ma chua biét hodc biét rat it vé nhitng thong tin d6. Phan cum duoc coi
nhu mot céng cu doc lap dé xem xét phan bé dit lidu, 1am budc tién xt ly cho
cac thuat toan khéc. Viéc phan cum dir liéu c6 rat nhiéu tng dung nhu trong 1ap
quy hoach d6 thi, nghién ctru trai dat, dia ly, khai pha Web v.v.

Ngay nay, cung voi ky thuat phan cum két hop véi ly thuyét mo cua
Zadeh phuong phap phan cum mo da va dang phat trién va duoc (ng dung rong
rai trong thyuc thuc tién, phan doan anh, phan doan anh vién tham, nhan dang
mat nguoi, nhan dang ctr chi va diéu bg, phan tich rui ro, dy bao nguy co pha
san cho ngan hang va nhiéu bai toan khéac. Nhitng van dé chinh duoc quan tam
nhiéu trong phan cum ndi chung va phan mo ndi riéng 1a nang cao chat lugng
phan cum, tinh toan théng qua mot sé do do chat luong cu thé. v.v. duoc &p
dung trong phan doan anh vién tham da mé hinh. Va trong khudn khé luan vin
nay s& tim hiéu van dé do trén co sd khao sat mot sé thuat toan phan cum da mé

hinh cho bai to4n phan cum anh vién tham, cu thé 1a thuat toan SCPA, MG.



2. MUC PiCH CUA LUAN VAN

Trong luan vin nay ching toi khao sat mét sé thuat toan phan cum mo, cu
thé 1a thuat toan FCM, KFCM, MG, SCPA. Céc thuat todn nay s& duoc ap dung
cho bai todn phan cum anh vién tham da mo hinh.

Cu thé véi mot co s& dit lieu mau 1a bo anh vé tinh cia mét sé khu vuc
duoc khao sat khu vuc Bao Lam va Thanh Héa. Qua day, tinh hiéu qua cia cac
thuat todn da mo hinh cho bai toan phan cum anh vién tham theo céc tiéu chi vé

chat luong va do do.

3. BO CUC CUA LUAN VAN

Luan van gém 3 chuong, co phén mé& dau, phén két luén, phﬁn muc luc,
phan tai liéu tham khao. Cac ndi dung co ban cia luan van duoc trinh bay theo
cau tric nhu sau:

Chuwong 1: Tong quan vé phan cum

Trong chwong nay, ludn vin sé& trinh bay tong quan vé tap mo, bai toan
phan cum va phan cum ma va thuat toan co ban giai quyét van dé phan cum trén
tap mo d6 1a thuat toan Fuzzy C — Means (FCM), KFCM. Tur thuat toan nay dua

ra thuat toan da mo hinh cho bai toan phan cum anh vién tham.

Chwong 2: Phian cum da mé hinh

Trong chuong ndy, tong quan vé hoc da mé hinh va phan cum da mé hinh.

Tiép theo, giGi thidu vé thuat toan da mé hinh SCPA, MCLA, HBGF va MG.

Chuong 3: Ung dung phin doan anh vién tham
Trong chuwong nay, ching t0i cai dat va danh gia hiéu nang cac thuat toan
da mo hinh: MG va SCPA tir day thay hiéu qua cua cac thuat toan phan cum da

mé hinh cho anh vién tham dugc khang dinh.



CHUONG 1: TONG QUAN VE PHAN CUM

1.1. Khai quéat phan cum

Phan cum 13 k¥ thuat rat quan trong trong khai pha dit liéu, n6 thudc 16p
cac phuong phap hoc khéng gidm st trong hoc may, nham tim kiém, phét hién
cac cum, cidc mau dit liéu ty nhién tiém an va quan trong trong tap du li€u 16n dé
tir 6 cung cap thong tin, tri thire cho viée ra quyét dinh.

C6 rat nhiéu dinh nghia khac nhau vé k§ thuat nay, nhung vé ban chat ta c6
thé hiéu phan cym 1a cac qui trinh tim cach nhom céc d6i tuong da cho vao cac
cum, sao cho cac d6i tuong trong cung mot cum tuong tu nhau va cac dodi tuong
khéac cum thi khong tuwong tu nhau [1].

Muyc dich cua phan cum la tim ra ban chét bén trong cac nhom noi tai bén
trong cua bd dir 1liéu khong c6 nhan. Tuy nhién, khong co6 ti€u chi nao 1a dugc
xem 1a tot nhit dé dénh gia hiéu qua cta phan tich phan cum, diéu nay phy thudc
vao muc dich cudi cung ctia phan cum dit lidu. Do d6, ngudi sir dung phai cung
cap tiéu chuan, theo cach nhu vay ma két qua ctia phan cum s& phu hop véi nhu
cdu cta nguoi st dung can.

Dinh nghia 1.1

Cho X la mot tap dir liéu gom N vector: {x,,x,,...x,}. Bai toan phan cum
la chia tap dit liéu X , ¢ cum dir liéu c.

Thoa méan 3 diéu kién sau:

. L, #, 1=12,..,cC

. x=U,z

e Zl ;=B VOiizj;ij=12...c

Phan cum dugc dong vai tro quan trong trong cac nghanh khoa hoc:

Thuong mai: Phan cum dir liéu giup cac nha cung cip biét dugc nhom khac
hang quan trong c6 cac dic trung twong dong nhau va dic ta ho tir cic mau trong

co s¢ dit liéu khach hang.
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Sinh hoc: Phan cum dir liéu duogc sir dung dé xac dinh cac loai sinh vat,
phan loai cac Gen véi chire nang tuong dong va thu dugc cac cau trdc trong cac
mau.

- Phan tich di liéu khdng gian: Do su d6 so cua dir liéu khong gian nhu
dir liéu thu dugc tir cac hinh anh chup tir vé tinh, cac thiét bi y hoc hoic hé
thdng thong tin dia 1y (GIS), v.v, 1am cho ngudi dung rat kho dé kiém tra cac di
liéu khdng gian mot cach chi tiét. Phan cum dix liéu c6 thé trg gitp ngudi ding
tu dong phan tich va xu ly cé4c dir liéu khong gian nhu nhan dang va chiét xuét
cac dic tinh hoac cac mau dir liéu quan tdm cd thé tdn tai trong co so dir liu
khong gian.

- Lap quy hoach d6 thi: Nhan dang cac nhém nha theo kiéu va vi tri dia
ly, v.v, nhim cung cap théng tin cho quy hoach d6 thi.

- Nghién ctru trai dat: Phan cum dé theo ddi cac tim dong dat nham cung
cap thong tin cho nhan dang c4c ving nguy hiém.

- Dialy: Phan l6p cac dong vat, thuc vat va dua ra dac trung caa ching.

- Khai pha Web: Phan cum dit liéu c6 thé kham pha cac nhom tai lidu
quan trong, c6 nhiéu ¥ nghia trong méi truong Web. Cac 16p tai liéu nay tro gidp
cho viéc kham pha tri thirc tr dir lieu Web, khdm pha ra cac mau truy cap cua
khach hang dac biét hay kham pha ra cong dong Web, v.v.

1.2. Téng quan c4c thuit toan phan cum tiéu biéu

Cac ky thuat phan cum c6 rat nhiéu céch tiép can va cac tng dung trong
thuc té, n6 déu hudng toi hai muyc tiéu chung d6 1a chat lugng cua cac cum kham
pha duoc va téc do thuc hién cua thuat toan [1]. Hién nay, cac k¥ thuat phan

cum c6 thé phan loai theo céc cach tiép can chinh sau:

1.2.1 Phan cum cum phan hoach
K§ thuat nay phan hoach mot tap hop dir lidu c6 n phan tir thanh k nhom
cho dén khi xac dinh sé cac cum duoc thiét 1ap. S6 cac cum duoc thiét 1ap 1a cac

dic trung duoc lya chon trude. Phuong phap nay 1a tét cho viéc tim cac cum
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hinh ciu trong khong gian Euclidean. Ngoai ra, phuong phap nay ciing phu
thuoc vao khoang cach co ban gitra cac diém, dé lva chon cac diém dix liéu nao
c6 quan hé 1a gan nhau véi mdi diém khac va cac diém dir liéu nao khéng cé
quan hé hoic c6 quan hé 1a xa nhau so véi mdi diém khac. Tuy nhién, phuong
phap nay khéng thé xt ly cac cum c6 hinh dang ky quic hodc cac cum co mat
d6 cac diém day dac. Cac thuat toan phan hoach dit liéu c6 d6 phuc tap rat 16n
khi xac dinh nghiém téi wu toan cuc cho van dé& phan cum dir liéu, do nd phai
tim kiém tat ca cac phan hoach c6 thé duoc. Chinh vi vay, trén thyuc té thuong di
tim giai phap toi wu cuc bd cho van dé& nay bang cach sir dung mét ham tiéu
chuan dé danh gia chat luong cta cum ciing nhu dé huéng dan cho qué trinh tim
kiém phan hoach dit liéu. Nhu vay, ¥ tuong chinh cua thuat toan phan cum phan

hoach tbi wu cuc bo 1a st dung chién luge dn tham dé tim kiém nghiém.

Mot sé thuat toan phan cum theo tiép can phan hoach: Thuat toan K-Means,
thuat toan K-Medoids

Thuit toan K-Means: Cho k 1a sé cum sau khi phan hoach. (1< k <n, véi n 1a

sb diém trong khéng gian gitr liéu)
Thuét toan k-means gom 4 budc:
B1. Chon ngau nhién k diém Iam trong tdm ban dau cua k cum.

B2. Gan (hoic gan lai) timg diém vao cum cd trong tdm gan diém dang
xét nhat. Néu khdng c6 phép gan nao thi ding. Vi khong c6 phép gan nao co
nghia 13 cac cum dé 6n dinh va thuat toan khdng thé cai thién lam giam d6 phan

biét hon dugc nia.
B3. Tinh lai trong tam cho tung cum.

B4. Quay lai budc 2. Minh hoa thuat toan vai k=2

12



Uu diém ciia phwong phap phan cum k-means

- b6 phuc tap cua thuat todn 1a O (tkn) véi t 12 s6 1an 13p (t kha nho so vai n), k
la s6 cum can phan hoach, n 1a sé diém trong khong gian dir liéu.

- K-means phu hop véi cac cum c6 dang hinh cau.

Nhwoc diém ciia phwong phap k-mean

- Khong dam bao dat duoc t6i wu toan cuc va két qua dau ra phu thudc nhiéu vao
viéc chon k diém khoi dau. Do d6 c6 thé phai chay lai thuat toan véi nhiéu bo
khoi dau khac nhau dé c6 dugc két qua du tét. Trong thuc té ¢ thé &p dung
thuat giai di truyén dé phat sinh cac bo khoi dau.

- Can phai xac dinh trudc sé cum.

- Kho xac dinh s6 cum thuc sy ma khong gian dit liéu c6. Do d6 c6 thé phai thi
véi cac gid tri k khac nhau.

- Kho phét hién cac loai cum c6 hinh dang phuc tap va nhat 1a cac dang cum
khong 16i.

- Khéng thé xt ly nhidu va mau ca biét.

- Chi ¢ thé ap dung khi tinh duoc trong tam.
Thuat toan K-Medoids

Thuat toan K-Medoids 14 cai tién cua thuat toan k-means, k-medoids khac k-
means:

- Chién luoc cho Kk trong tdm dau tién.

- Phuong phap tinh d¢ phan biét

- Phuong phap tinh trong tdm trong cum

Thuat toan K-Medoids duoc thuc hién qua cac budc sau:

B1: Chon ngiu nhién k diém O,(i =1,..., k) 1am trung tdim (medoids) ban dau

cua k cum.
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B2: Gan (hoac gan lai) timg diém vao cum ¢ trung tdm gan diém dang xét
nhat

B3: Vi mdi diém trung tm O, (i =1,...,k)
B3.1. Lan luot xét cac diém khong Ia trung tam x.

B3.2. Tinh S 14 d6 loi khi hoan ddi O, bdix. S duge xac dinh nhu sau:

S=E.—E, (1.1)

Véi E E, lan luot 1a gia tri ham muc tiéu trudc va sau khi thay bai x.

0i !

K 2

E=>>d(p0,) (1.2)

i=1

B3.3. Néu S 1a &m thi thay thé O; trong bo k trung tm bai x ( chon trung

tAm méi tét hon).

B4. Néu c6 it nhat 1 sy thay doi trong B3 thi tiép tuc quay lai B2. Nguoc lai
thi két thic thuat toan.
U'u diém: Thuat toan K-medoids lam viéc dugc véi nhidu va biét 1¢.
Nhuoe diém: Thuat toan K-medoids chi hiéu qua khi tap dit liéu khong qué Ion
vi c6 d6 phuc tap 1a O(k(n-k)?). Trong do: n 1a sé diém trong khong gian dit

lidu, k 12 s6 cum can phan hoach, t 1a s6 1an lip.

1.2.2 Phan cum phan cap
Phuong phap nay xay dung mot phan cap trén co so cac dbi tuong dit lidu
dang xem xét. Nghia 13 sdp xép mat tap dir liéu da cho thanh mot cau tric co
dang hinh cay, cay phan cip nay duoc xay dung theo ky thuat dé quy. C6 hai
cach tiép can phd bién cua k¥ thuat nay do6 la:
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+ Hoa nhap nhom, thuong duoc goi 1a tiép can Bottom-Up

+ Phan chia nhoém, thuong duoc goi 1a tiép can Top-Down

i © Bl | B T Bandiz 3 Burdc 4
: : s : I + Bottomn-Tp
GOm0
b T abede >
G
¥ Cede D
o 9
+ - r | | : Top-Down
Butic 4 Bz ] Bt 2 Bz | B 3 \

Hinh 1.1 C&c chién lwoc phan cum phan cdp

1.2.3 Phan cum dga trén mat do

K§ thuat nay nhom cac d6i twong dit liéu dua trén ham mat do xac dinh,
mat d6 1a s6 cac ddi twong 1an can cta mot d6i tuong dit lidu theo mot nghia nao
d6. Trong cach tiép can nay, khi mot dir liéu da xac dinh thi né tiép tuc dugc
phat trién thém cac ddi twong dix liéu méi mién 14 sé cac ddi twgng lan can nay
phai [6n hon mdt ngudng da dugc xac dinh trude. Phuong phap phan cum dua
trén mat do cua cac ddi twong, dé xac dinh cac cum di liéu cé thé phat hién ra
cac cum dir liéu véi hinh thd bat ky. Ky thuat nay c6 thé khac phuc duoc cac
phan tir ngoai lai hoic gié tri nhiéu rat tét, tuy nhién viéc xac dinh cac tham sé
mat d6 cua thuat toan 1a rat kho khan, trong khi cac tham sb nay lai co tac dong

rat 16n dén két qua phan cum.

Mot sb thuat toan PCDL dua trén mat do dién hinh nhu: DBSCAN,
OPTICS, DENCLUE, SNN, v.v.

Thuat toan DENCLUE
Thuat toan DENCLUE (DENSsity - Based CLUstEring) dugc dé xuat boi

[19], day la thuat toan phan cum di liéu dya trén mot tap cac ham phan phdi mat

d6. Y tuéng chinh cua thuat toan nay nhu sau:
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- Anh hudng cua mot ddi tugng t6i lang giéng cua né duge xac dinh boi
ham anh huong.

- Mat d¢ toan cuc cua khong gian dir liéu dugc mo hinh phan tich nhu 1a
tdng tat ca cac ham anh hudng cua cac déi tugng.

- Cac cum dugc xac dinh boi cac ddi twong mat do cao trong d6 mat do
cao la cac diém cuc dai ctia ham mat do toan cuc.

Pinh nghia ham anh huéng: Cho x, y 1a hai d6i tuong trong khdng gian
d chiéu ky hiéu la F?, ham anh huéng cia y 1én x duoc xéac dinh: fY :F* >R/,
ma dugc dinh nghia dudi dang mot ham anh hudong co ban
f,: fa ()= f,(x,y). Ham anh huong 12 ham tuy chon, mién 1a n6 dwoc Xxac

dinh boi khoang cach d(x,y) caa cac doi tugng, thi du nhu khoang cach Euclide.

1.2.4 Phan cum dwa trén mé hinh

Phuong phéap nay cb gang kham pha cac phép xap xi tét caa cac tham sé
mo hinh sao cho khép véi dit liéu mot cach tét nhat. Ching cé thé sir dung chién
lugc phan cum phan hoach hoac phan cum phan cap, dya trén ciu tric hoac mé
hinh nay dé nhan dang ra cac phan hoach. Phuwong phap phan cum dua trén mo
hinh ¢b gang khép giita cac dit lieu vai mo hinh toan hoc, né dua trén gia dinh
rang dir liéu duoc tao ra bang hdn hop phan phéi xac suat co ban. Cac thuat toan
phan cum dua trén mod hinh c6 hai cach tiép can chinh: mé hinh théng ké va
mang noron. Phuong phap nay gan giéng voi phuong phap phan cum dya trén
mat do, vi ching phét trién cac cum riéng biét nham cai tién cac mo hinh da
duogc xac dinh trude d6, nhung ddi khi no khong bit dau véi mot sé cum cd dinh

va khéng st dung cung mot khai niém mat dé cho cac cum.

Phuong phap phan cum dit liéu dya trén mé hinh ¢b gang khép gitra dit liéu
véi mo hinh toan hoc, né dua trén gia dinh rang di liéu dugc tao ra bang hon

hop phan phdi X4c suit co ban. C4c thuat toan phan cum dua trén md hinh c6 hai
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tiép can chinh: Md hinh théng ké va Mang Noron. M6t sb thuat toan dién hinh
nhu EM, COBWEB, v..v.

Thuat toan EM dugc nghién ciu tir 1958 boi Hartley va dugc nghién ctu
day du boi Dempster, Laird va Rubin c6ng bé nam 1977. Thuat toan nay nham
tim ra sy udc luong vé kha ning 16n nhit cua cac tham sb trong md hinh xac
suat (cac md hinh phy thudc vao cac bién tiém an chua dugce quan sat), né duoc
xem nhu 1a thuat toan dya trén mé hinh hozc l1a ma rong cua thuat toan k-means.
EM gan cac ddi tuong cho cic cum di cho theo xac suat phan phéi thanh phan
cta ddi twong d6. Phan phdi xac suat thuong duoc st dung 12 phan phdi xac suat
Gaussian véi muc dich 1a kham phé 1ap céc gia tri tot cho cac tham sé cua no
bang ham tiéu chuan la ham logarit kha ning cua d6i twong dit liéu, ddy 1a ham

t6t d& mé hinh xé&c suat cho cac d6i tuong dix liéu.
Thuat todn gom 2 budc xt Iy: Panh gia dit liéu chua dugc gan nhan

(budc E) va danh gia cac tham sé cuia md hinh, kha nang 16n nhat co thé xay ra
(budc M),

Cu thé thuat toan EM & budc lap thix t thuc hién cac cong viéc sau:

1) Budc E: Tinh toan dé xac dinh gié tri cua cac bién chi thi dya trén md

hinh hién tai va dir liéu:

(X pas
Zi(jt) = El// (Zij | X) = PI’W (Zij :1| X) = ZJZ(:Lf—g)(X';”g (13)

2) Budc M: Panh gia xac suat «

Y =§Z§”/ n (1.4)
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EM c6 thé kham pha ra nhiéu hinh dang cum khac nhau, tuy nhién do thoi
gian lap cua thuat toan kha nhiéu nham xac dinh cac tham sé tot nén chi phi tinh
toan cua thuat toan 1a kha cao. Pa c¢6 mot s cai tién duge dé xuat cho EM dua
trén cac tinh chat caa dit liéu: ¢ thé nén, cd thé sao luu trong bo nhé va co thé
huy bo. Trong céc cai tién nay, cac ddi tuong bi huy bo khi biét chic chan duoc
nhan phan cum cua nd, ching duoc nén khi khdng bi loai bo va thuéc vé mot
cum qué 1én so vai bo nhd va chdng sé duoc luu lai trong cac truong hop con

lai.

1.2.5 Phan cum mo

Phan cum dit liéu dong vai trd quan trong trong giai quyét bai toan nhan
biét mau va xac dinh mo hinh mo. Thuat toan FCM phu hop hon véi dit liéu 16n
hodc nhé phan bd quanh tam cym.

Fuzzy C — Means 1a mdt phuong phap phan nhém cho phép mot phan di
ligu thudc hai hay nhiéu cum.

Phan cum Nvector X ={x,,X,,..x,} thanh ¢ cum duya trén tinh toan tbi

thiéu hoa ham muc ti€u dé do chat luong cua cum va tim tdm cum sao cho ham

d6 do khong tuong ty 14 nhé nhat. Mot phan cum md vector X ={X1, X e Xy |

duoc biéu dien bdi ma tran U =[U,;],  sao cho mot diém di¥ liéu co thé thudc ve

Nxc
nhiéu nhém va duoc xac dinh bang giad tri ham thudc u. Ma tran gia tri ham

thudc c6 dang nhu sau:

u11 L ulc
U=M O M
uNl L uNc

Thudt toan phan cum m¢ da dugc xuat phat tur viée cuc tiéu gia tri ham muc

tiéu:

Ugd (X%, Z;) (1.5)

c N
=1 j:l

J,=
k
d(x.,z;): la mot d§ do khong tuong tu.
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Giai bai toan J_(u,z) — min v&i rang budc sau:

0<Uk131 vi=12,..,cC
i vk=12,..,N
DU =1
j=1

N
0<> u; <N

k=1

Thuét toan Fuzzy C — Means phan tap N ddi twong trong khong gian R
chidu z, ={21.Z 5 Xje}> VOI X ={X1, X5, X} thanh ¢ cum mo 1<c<N véi
tim cum Z ={z,,2,,...2.}, V6i z;={z;,,2},...x;s}. Cum m& cuia N doi twong
dugc biéu dién biang ma trdn md pcd N hang va ¢ cot voi N 1a sb cac doi
tugng va ¢ 1a sb cum.

Co6 thé tong quat bai toan bang cong thirc (p) nhu sau:

(min) 2. 2= 33 5 [ -2,

i=1 j=1

(P) 34y =1,¥i=1...N (L6)

p;20,Vi=1.,N;j=1...c

Trong do:

e d;=[x-z] 1a khoang cich Euclide

e m(m>1)tham sé mo (Pbi voi m=1 thi Fuzzy C — Means trd thanh
thuat toan ro. Gia tri thuong st dung la m=2)

e Tam cum z; cua cum tht j dugc tinh theo cong thire:

N m
Thuat toan Fuzzy C-Means
FCM dugc dé xuit bai Bezdek nam 1974:
e Input
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- X ={X X e Xy )

S6 cum ¢
- Thamsd m
e Output

- Tamcum zZ={z,,z,,...z.}

- Giéatri ham thudc u=| s |

Nxc

e Thuattoan

Buwoc 1. Luva chon m(m>1); Khoi tao cac gid tri ham thudc
i, i=12,..,N; j=12,..c

Buwoc 2: Tinh toan tam cum z;;j=12,..,c theo cong thirc (1.7)

. Dty %
J Zihillui;n

Buworc 3: Tinh khoang cach Euclide d.,i=1,2..,N;j=12..c

ijr

2 2 2
dij(xi,zj):\/(xil—zjl) +(xi2—zj2) +...+(xid—zjd)
Buoc 4: Cap nhat cac gia tri ham thuoc 4;,i=12,..,N; j=12,..,c theo cong

thire (1.8):

= 2
¢ [ dy |t (1.8)
Zk:l a
Buwéc 5: Néu khong hoi tu, 1ap lai budc 2.
Mot vai luat dung co thé duoc st dung. Thtr nhét céc gia tri dau va gia tri

cubi nhan gia tri nho hon khi thay doi gia tri tAm cum. Hodc ham muc tiéu (1.6)

N o . .
Jn (1, 2) =Z£Z; ' Hxi —szZ khong thé cuc tiéu hon nita. Thuat toan FCM nhay
i=1 j=

cam vai gia tri khoi tao va c6 thé sdy ra té1 uu cuc bg.

* Uu va nhwoe diém:
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Uu diém:
- Cho két qua tét nhét cho di liéu chdng chéo.

- Dir liéu diém duy nhét cd thé khong thuoc vé mét cum duy nhat, &
mdi diém dugc phan vao cum duya trén két qua tinh ham thuoc. Vi

vay, mot diém cd thé thudc vé nhiéu hon méot cum.
Nhuoc diém:
- Can tién nghiém sé luong cac cum.

- ¢ cang thap két qua nhan duoc cang tét nhung chi phi tinh toan cang

nhiéu.
- Khoang cach Euclide c4c yéu t6 co ban c6 thé khong dong déu.
Thuat toan KFCM

Tir thuat toan FCM dé xuét thuat toan Kernel fuzzy C-means (KFCM).
Xac dinh gia tri phi tuyén: ®:x—>®(x)eF ¢ day xe X . X la khong gian dir

liéu va F khong gian dic trung bién doi véi kich thudc vo han cao hon. KFCM

giam thiéu ham muc tiéu sau day:

SRR ES 3yt CEAEEIN| (L9)

i=1 k=1
o day

[(x) =@l = Kt x) + K(viv) = 2K (6,%) (L.10)

Trong 6 K(x,y)=®d(x)" @(y) 1a ham nhan. Néu ta tinh todn theo ham
Gaussian thi ham nhan s& 1&: K (x,y) =exp(~||x—y|| / &) trong truong hop

K (x,x) =1 thi c¢ong thtc (1.9) va (1.10) s& dugc viét lai nhu sau:
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1,UV) =23 S ura-K (x,v) (111)

i=1 k=1
Tuong tu nhu FCM xay dung ham Lagrange giai (1.11) ta co:

(RN

= (1.12)
> (1 @ K (x,v)
UK (%, V)%, (L.13)
Vi = |(zln
ZuinI:K(Xk’Vi)
d(x, y) = |0 (X) — ()] = V20— K(% y)) (1.14)

Cac bwoc thuat toAn KFCM
1. Khoi tao ma tran phan hoach U=[u;],U%.
2. Ganchoc,tmax, m>1and &> 01acac h.':ing sb duong

3. Tai budc thir t: Tinh vecto tdm cum V! theo cong thtc (1.13)
4. Cap nhat lai uj tinh theo cong thuc (1.12)
5. Néu E'=max;,|uj, —ui,"| < & thi dimg, sai thi quay lai budc 3.

1.3 Do do phan cum
Nhiéu do do phan cum tuwong ddi khac nhau ton tai ma rat hitu ich trong
thuc té 1a bién phap dinh luong dé danh gia chat lugng cua phan cum dir liéu,
c4c tiéu chi mai van dugc dé xuat. Nhiing tiéu chi c6 duoc cac tinh ning riéng
biét ma cd thé 1am tét hon nhiing trudng hop cu thé cua do do phan cum. Ngoai

ra, cO thé c6 yéu cau tinh toan hoan toan khac nhau. Kho khin cho ngudi ding
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chon lya mot tiéu chi cu thé khi phai d6i mat véi hang loat cac kha nang. Vi vay
trong van dé lién quan dén phan cum ta phai so sanh cac do do hién c6 da ton tai
trude d6 vai cac tiéu chi méi cia do do dugc dé xuat.

Cac giai phap khac co lién quan véi cac ky thuat xac nhan phan cum, dé
chat lugng truy cip phan nhém dua trén ba nhém chi s gia tri phan cum [6-8]
d3 phat trién cho danh gia dinh luong cua cac két qua phan nhoém dua vao bén
ngoai, cac bién phap bén trong, va twong ddi [9] twong tng. Ca hai phuong phap
x&c nhan bén ngoai va bén trong dua trén kiém tra thong ké doi hoi chi phi tinh
toan cao. Tuy nhién, ¥ twong chinh cua céch tiép can tha ba, dua trén céc tiéu
chi twong d6i, 1a dé xac dinh két qua phan cum tét nhat tao ra tir cac thuat toan

phan cum tuong ty nhung voi tham sé khac nhau.

1.3.1Adjusted Rand Index
Adjusted Rand Index [10] dugc xac dinh béi:

ZENE)
2CE R

O day, N laso diém dir liéu trong mot tap dit liéu cho truéc va N, 1a s6

diem dir ligu cua cac nhan I6p C; e P". N; 12 s6 diém di¥ liéu trong mot tap dix
ligu cho truéc gan cho cum C, trong phan ving P. N, la sé diém dit ligu trong
cum C,. Giatri ARI nam giira 0 va 1 céc chi sb gia trj twong duong véi 1 chi
khi mot phan ving 1a hoan toan gidng véi cau tric noi tai va gan 0 cho mot phan
vling ngau nhién.

1.3.2 Jaccard Index

Hé s6 tuong tu Jaccard [10] dugc xac dinh boi:
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N,
3P P)= z“"[?) (1.16)

O day N, 1as6 diém dir ligu cua cac nhan I6p C; < P* duoc gan cho cym
C; trong phan ving P . N, 12 s6 diém dit li¢u trong cum C, cta phan ving P
va N, 1a s6 diém dit liéu trong I6p C;.
1.3.3 Modified Hubert’s I" Index
Modified Hubert’s I" Index [11] duoc cho boi phuong trinh:

2 n-1 n
MHT (P) = n 22 PMQ; (1.17)

n(n-1) = 54

O day PM; la ma tran khoang cach, va Q la nxn la cum khodng cach
dya trén ma tran trén phan vung P , Q, la khodng cach giira cac trung tam cum
ma x; va x; thuoc vé. Trong Modified ' Index Hubert cua (MHI), gia tri cao
dai dién cho chét luong phan cum tbt hon.

1.3.4 Dunn’s Validity Index
Dunn’s Validity Index [12] duogc cho bai phuong trinh sau:

DVI(P)—min{ () } (1.18)

max {diam(c, )}

Trong d6 [c,.c;.c, |eP , d(c,.c;) 1a céc lién két khong giong nhau duy
nhat gitta 2 cum va diam(c,)1a duong kinh ctia cum ¢, dya trén ddnh gia phan
ving P. Gidng nhu MHI, Dunn’s Validity Index (DVI) ciing danh gid chét
lwrong phan nhom dua trén chia va tach cac cum trong phan vung d6, gia tri cao
dai dién cho chét lugng phan cum tbt hon.

1.3.5 Davies-Bouldin Validity Index
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Chi s Davis-Bouldin Validity [14] 12 mot ham cua céc ty 1é caa tong s6
trong cum phan tan va gitra cac cum phan tach.

1 & Dist(Q,) + Dist(Q;)
DB(P)_EZ%X{ Dist(Q,.Q,) }

i,j=1

(1.19)

Trong d6 K 1a sé cum. Dist(Q;) 1a khoang céach trung binh cua tat ca cac
cac ddi twong tir cac cum trung thm cum Q; trong phan ving P, Dist(Qi, Q ;) la
khoang cach giira cac tam cum (Q;,Q;). Do d6, chi s6 Davies-Bouldin s& c6 gia
tri nho thi két qua phan cum tét hon.

1.3.6 Normalized Mutual Information
Cho mot tap hop cac phan vung {Pt}tl1 thu duoc tor mot tap dir liéu muc
tiéu, NMI tiéu chi dya trén gia tri phan cum cuia phan vung danh gia P, duoc xac
dinh bang tong caa NMI giita cac phan viing danh gia P, va méi P, phén ving.
Do d6, gia tri NMI cao cho chéat luong phan cum tét hon, ham NMI duoc tinh

nhu sau:

Z—lelNl?b (NNN’\TJ
NMI (P,,R,) = (1.20)
> N2 log( ')+Z N® log( ’)

NMI(P):iNMI(P,Pt)

=
O day P, va P, 1a dan nhan cho 2 phan ving dé phan chia mot tap dit ligu cua
cac doi twong N vao K, va K, cum tuong tng. N:° la s6 d6i twong dugc chia sé
gitra cAC cum C?eP, va C° e P, trong d6 N? va N’la déi tugng trong C? va C°.
1.3.7Dunn’s Index (DI)
DlI:

V,, = min min o(C.c))

ki<CI<j<C max A
i#] 1<k<C

(1.21)
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s(c,.c;)=minid(x,,X,)I X, eC;, X, eC,}. (1.22)

Trong nhitng phuong trinh, &(C;,C;) 1a khoang cach cum c,va C,, A, la
khoang cach trung binh gitra cac phan tir cum dén tdm cum tha k™ . Gid tri 16n

hon ctia chi s6 DI ¢6 nghia 1a két qua phan cum tét hon.
1.3.8Partition Coefficient (PC)
- PC:

Vee =%ii(uk,— f. (1.23)

Gia trj 16n hon cua chi s6 PC c6 nghia 1a két qua phan cum tét hon.

1.4 Két luan chuong
Chuong nay tap trung giodi thiéu hai van dé chinh. Van dé dau tién, gioi
thiéu tong quan vé phan cum, téng quan vé cac thuat toan phan cum mo tiéu
biéu nhu FCM, KFCM va d6 do phan cum. Van dé tiép theo, trinh bay vé khai

niém do do phan cum va mot sé do do tiéu biéu.

Trong chuong 2 luan van s¢€ trinh bay cac thuat toan phan cum da mé hinh.
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CHUONG II: PHAN CUM PA MO HINH
2.1. Toéng quan vé hoc da mé hinh va phan cum da mé hinh
2.1.1 Hoc da m6 hinh

Hoc da mé hinh 14 mot phwong phap hoc may sir dung nhiéu nhém hoc dé
giai quyét cing mot van dé. Nguoc véi cach tiép can cua cac phuong phap hoc
thong thuong 1a ¢6 gang tim hiéu mot gia thuyét tir dit liéu huan luyén, phuong
phap hoc tap hop xay dung mot tap cac gia thuyét va két hop chung dé sir dung
[18]. Phuwong phap nay dung dé cai thién hiéu xuat va do chinh xéac phan loai. Hé
théng phan loai duoc chia 1am nhiéu 16p dua trén sy két hop cua mét tap céac
phan loai va su hop nhat cua ching dé dat duoc hiéu suat cao hon. Y tudng
chinh cua hau hét cac phuong phap hoc tap hop la sé& sira doi cac tap dir liu
huan luyén , xay dung n tap dao tao mai. Trong cac mé hinh hoc tap hop cac 19i
va sai léch cua mot bo phan duoc bu dap boi cac thanh vién khac trong toan tap
hop. Kha ning tong quat hoa cua phuong phap tap hop thuong manh hon nhiéu
so véi mot phan loai don. Dietterich [30] di dua ra ba 1y do bang cach xem ban
chat cia may hoc nhu tim kiém mot khéng gian cho gia thuyét chinh xac nhat.

Ly do dau tién 1a dit liéu huan luyén cé thé khdng cung cap du thong tin

lya chon mot bo phan loai tot nhat.

Ly do thir hai 1a cac qué trinh tim kiém cua céc thuat toan phan 16p co thé

la khéng hoan hao.

Ly do thir ba 1a khdng gian gia thuyét dang duoc tim kiém c6 thé khong

chira ham dich thyc.

Nhu vay hoc da mé hinh 1a tap hop cac phuong phap c6 thé bu dap cho nhiing
diéu khdng hoan hao trong qué trinh tim kiém quy luat.

2.1.2 Phan cum da mo hinh
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Phan cum da m6 hinh d3 dugc chang minh 1a mét lya chon tét khi phai xir
ly vin dé phan tich cum bao gom viéc tao ra mot tap hop cac cum tir cac so lidu
tuong tu va két hop chiing thanh mot cum dong nhat. Muc tiéu caa qué trinh két
hop nay 1a dé nang cao chét luong phan cum dit liéu riéng Ié. C6 nhiéu phuong
phap phan cum khac nhau duogc sur dung nhu: phan cum phan hoach, phan cum
phan cap, phan cum dya trén mat do, phan cum dua trén ludi, v.v. Tuy nhién,
mdi phuong phap c6 dic trung va cach thic thuc hién khac nhau; do vay khong
thuat toan nao co thé 1am viéc hiéu qua trén moi tap di liéu. Phan cum da mo
hinh 14 céch tiép can trong d6 két hop céc giai phap cua cac thuat toan phan cum
don nham thu dugc nghiém cé chat luong tot hon nghiém cuaa céc thuat toan don
d6 va phan anh chinh x4c hon phan b ciia cac diém dit liéu. Céc thuat toan phan
cum da mo hinh dugc xay dung theo nhiéu tiép can khac. Cac thuat toan phan
cum da md hinh c6 tinh on dinh, d6 tin cdy, kha ning song song hoa va tinh co

gian tot hon cac thuat toan phan cum don [18].

Vitng manh: Qua trinh két hop phai ¢ hiéu suat tét hon so véi trung binh

cac thuat toan phan cum don.

Tinh nhat quan: Cac két qua caa su két hop nén bang cach nao do, rat
gidng vai tat ca cac két qua két hop thuat toan phan nhém duy nhat.

Méi la: Phan cum da mo hinh phai cho phép tim kiém cac giai phap
khdng thé dat duoc bing thuat toan phan cum don.

Tinh 6n dinh: Két qua véi dd nhay nhiéu thap hon va sy chénh léch.
2.2  Thuat toan phan cum da moé hinh CSPA (sCSPA)

Cac thuat toan CSPA duoc [18] dé xuat hoat dong bang cach dau tién tao
ra mot ma tran dong két hop cua tat ca cac doi tuong, va sau dé st dung Metis
[24] dé phan ving khong gian tuwong tu ndy dé tao ra sé lwgng mong mudn cua
cac cum.
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SCSPA ma rong CSPA bang cach sir dung cac gié tri trong S dé tinh toan
ma tran tuong doéng. Néu ching ta hinh dung timg ddi twong nhu 1a mot diém
trong Y. k®chiéu khong gian, véi mdi chiéu twong ing véi xac suat cua no

thudc vé mot cum, sau d6 SS™ 1a gibng nhu viéc tim kiém cac diém trong khong
gian mai ndy. Nhu vay ky thuat dau tién bién d6i cac di twong vao mot khdng
gian gan nhin va sau d6 giai thich nhimg diém giira cac vecto biéu dién cac ddi
twong. St dung khoang cach Euclide trong khong gian gan nhin dé c6 duoc do
do tuong ty. Cac diém cham tim dugc 1a rat cao cing lién quan véi do Euclide,
nhung khoang céch Euclide cung cip ddi véi ngir nghia tét hon. Khoang céch

Euclide gitra v, va v_dugc tinh nhu:

k(q) 2

dy,, = \/22(853) -si7) (2.1)

g=1 i=1

Piéu nay co thé dugc giai thich nhu 1a mot d6 do cua sy khac biét trong
cac thanh vién cua cac dbi twong cho mdi cum. Khéc biét nay duoc chuyén doi

thanh mot do do twong tw bang cach sirdung s, , =e *».

k(@)

sim(va,vb)=%28v(j)x8v(j) (2.2)
i=1

Thuat giai:

function sim mat=CSPA SimMat (Um)

g=size(Um,1);
data n=size (Um{l},1);
cluster n=size (Um{l},2);
sim mat=zeros (data n,data n);
for i=l:data n-1

for j=i+l:data n

for n=1l:qg

for k=l:cluster n

29




sim mat (i,J)=sim mat (i, Jj)+ (Um{n} (i,k)-
Um{n} (j,k))"2;
end
end
end
end
for i=l:data n-1
for j=i+l:data n
sim mat (i,]J)=exp(-sqgrt(sim mat(i,3)))
sim mat (j,i)=sim mat(i,J);
end
end
for i=l:data n
sim mat (i,1i)=1;
end

end

2.3.  Thuat toan phan cum da mé hinh MCLA (SMCLA)

Trong MCLA mdi cum duoc dai dién bai mot vector n-chiéu két hop. Y
twong 1a ¢& nhdm va thu gon cum vao siéu cum, va sau d6 gan timg d6i tuong dé
c4c siéu cum trong d6 né tét nhat. Cac cum duoc chia nhoém theo phan ving d6
thi dwa phan cum. SMCLA 1a m& rong MCLA bang cach chap nhan phan cum

mém nhu dau vao. SMCLA c6 thé dugc chia thanh cac budc sau:
Xay dung Meta-Graph cia cum: T4t ca cac Z;Zlk(q’ theo tirng cum hoic chi s6
vector S; (vai trong sd), cac siéu canh caa S, ¢6 thé duoc xem nhu 1a dinh cua

mot dd thi vo huéng. Cac trong sé canh gita hai cum S; va Sy duoc thiét 1ap
nhu 1a W,, = Euclidean _dist(s,,s,). Khoang cach Euclide la mot thudc do cua su

kh&c biét vé thanh vién cua tat ca cac doi twong dén hai cum nay. Nhu trong céc
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thuat toan SCSPA, khoang cach Euclid duoc chuyén do6i thanh mot gia tri twong

tu.

Nhom céc cum vao siéu cum: Cac Meta-graph xay dung trong budc trudc dugc
phan chia sir dung dé tao ra METIS k can bang siéu cum. Vi mdi dinh trong
Meta - graph dai dién cho mét nhan cum riéng biét, mot cum Meta dai dién cho

mot nhom cac cac nhén cum tuong tng.

Thu gon Meta-clusters si dung trong so: Thu gon tat ca cac cum chira trong mdi
meta-cluster dé tao thanh vector lién két cua n6. Mdi meta-clusters chira mot gia
tri cho moi déi twong cua nd. Vector lién két nay duoc tinh 1a trung binh cua cac
vecto lién két & mdi cum dugc nhom lai thanh cac meta-cluster. Pay 1a mot

hinh thirc ¢6 trong s cua cac budc thuc hién trong MCLA.

Ma gia:

Input: Data set X ={X,X,,....X, };

c={c/h<j=k’};

Process
1. V=C;
2. E=¢ ;

*

3. for 1=1..k:

4. for j::l“_,k*i

5. if C va Cj thudc vé cum khac nhau
6. then E::EKJ{QJ % thém canh

7. w; =[C, A C|/(|C]+[c)|-|ci ncy);
8. end

9. end
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10.G=(V,E);

11.(C1(M)+C§M)+...Cé”')) - METIS(G) ;

12.for p=1.k:
13. for I=1..m:

M M
14. hE)I ):ZCeCéM)H(Xi EC)/CE, ) 7
15. end
16. end

17. for I1=1..m:

— ™),
18. ﬂ‘i_argmaxpe{l ..... k}hpi ;

19. end

20. Output: Pha&n cum da md hinh A ;

2.4. Thuat toan phan cum da mé hinh HBGF (SHBGF)

Xét mot tap dir lieu X ={x,X,,....X,}. Phan cum da mé hinh 1a tap hop
cac giai phap S phéan cum: C ={c,,C,,...,C}. Mdi giai phap phan cum C, trong
d6 1=1,..,S la mot phan ving ciia tap X , tac la C, ={C/',C?,...,C*} trong do
U C = X . Vi tap hop céc giai phap phan nhom C va sé cum K. Muc tiéu la
dé két hop cac phan nhém khac nhau giai phap 1a tinh toan mot phan ving méi
cua X vao K cum roi nhau.

Mot phan ving d6 thi c6 dau vao mot db thi cd trong sé6  va mot sb
nguyén K. Mot do thi c6 trong s6 G dugc dinh nghia nhu 14 mot cip
G=(V,E), trong d6 V la mot tap hop cac dinh va E 1& mot ma tran V|x V|
twong ty. MAi phan tir E; ciia E giong nhau giira dinh V, va v, véi E, =E; va
E, >=0Vi, j. Cho G va K, c4c van dé vé phan viing G vao do thi con K bao
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gom trong tinh toan mot phan ving caa V thanh cac Knhdém cua dinh

V={\,V,,.,V,}. D& xuat phuong phap HBGF dé tim ra mot phan ving

K trong d6 c6 sy giébng nhau caa cac trudng va cum. Cu thé voi mot cum

C ={C,C,,..,C,}. HBGF xay dung mét do thi hai phia G=(V,E) nhu sau:

V =V uUV' trong d6 mdi dinh cua V°dai dién cho mot cum cua tap C

va

V'chira N dinh dai dién cho mét thé hién cua tap dit lieu X . Néu dinh i va j

dai dién cho timg cum hogc cac truong hép E; =0; néu khong i thudc vé cum

J, E,=E; =1 va 0 néu nguoc lai st dung thuat toan da chiéu phan ving d6 thi

dé tim mot phan viing K cua d6 thi hai phia [28].

Ma gia

Input: Data set X ={X,X,,....X, };
C::{thﬁ_iﬁk*}; % Biéu dé phan vung géi L hodc METIS
Process:

1. V=XuUC; ¢ Thiét lap dinh V, nhu trudng hop X, trong D

hodc cum C, trong C ;
2. E=:¢ ;

3. for 1=1..k:

5. if ;ev; % V; la mét truong hop X ; V;1la mét cum
trong C;

6. then E::EKJ{QJ $ thém canh  €; =(V,V;)

7. w; =1

8. end

9. end
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10.G=(V,E);
11. ﬂA:L(G); $Goi cac gbéi phan vung &b thi trén G

12. Output: Phan cum da mé hinh A4 ;

2.5 Thuat toan MG

2.5.1 Phéan cum béi cac thuat toan don

Cho mot tap dit liéu X gdm N diém dit liéu trong kich thuéc r. Chia cac sb
liéu vao cac cum C véi mot s6 tham sé xac dinh trude nhu sé m va sé lugng toi
da cac budc 1ap. Bude dau tién caa thuat todn méi duoc st dung mot sé thuat
toan phan cum mo don 1é nhu FCM [5] va KFCM [23] dé tao ra cac giai phép

phan cum khéac nhau.
2.5.2 Tong hop cac két qua phan cum don

Sau khi nhan dugc céc giai phap phan cum don tap hop chdng thanh mot
trong nhiing cach thirc nhu sau. Hay xem xét cac khoang cach Euclide gitra hai

diém dit liéu cua chuong trinh da phan cum nhu sau.

1/2

(@) (@ )2
(ui, —Uj )j ,

(a) (a) &
dij =d (Xi , X j )—
1=1

(2.3)

Lj=LN;i=],

Trong d6 U®la do thuoc cua cac diém dir lieu i" dén cum

Ith
(i=LN,1=1C(q)) trong két qua phan cum g". N6 c6 thé 1a khac nhau C(q) cho
két qua phan cum khac nhau, nhung trong trudng hop ndy C(q)=C, vq=123.

Ma tran thanh vién cho mdi két qua phan cum thoa man cac rang buoc (2.3) sau:
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QU =1 (2.4)

nhu:

g _ ZZSSQ) , (2.5)

s@ — g "] (2.6)

Ma tran tuong tu cudi ciing duoc tong hop béi cac tong truc tiép cua cac

vector trong s6 nhu sau.
0@ @)\ (@
S:F(S , S8 ):Z;qusq , (2.7)
q=

Trong do6 w, la trong s6 clia C4c ma tran tuong tu S@thoa man,

2 Wy =1. (2.8)

2.5.3 Pi tim trong sé thich hep

Theo phuong trinh (2.7), c4c trong s6 ctia ma tran tuong tu phai dugc Xac
dinh dé tinh to4n ma tran tuong tu cudi cing. Y tuong sir dung mot s6 bién phép
xac dinh phan cum bén trong nhu chi s6 Dunn's (DI) va Partition Coefficient

(PC) [22] dé tao ra nhitng trong s va dinh nghia d6 do.

Tir phuong trinh (2.7-2.8), két hop véi @6 do DI, PC cdng thic sau day

duogc sir dung dé tao ra cac trong sé:
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Wy = — (2.9)
V q

WJ=(§W2)/2, (2.10)
Wq'

Wy = ZB: ’ (2.11)
Wq'

Trong d6 V@ 1a gi tri cua d6 do dugc xac thyc h™ (h = 1(DI) or 2 (PC))
cho két qua phan cum (vq=123). Bing cach sir dung cac bién phap xac thuc
phan cum bén trong, cAc ma tran twong tu cudi ciing nghiéng vao két qua phan
cum c6 hiéu qua tot nhat trong sé do.

2.5.4 Xac dinh két qua cudi cung

Bay gio, ta c6 cac ma tran tuong tu cudi cing S. Pé xac dinh ma tran

thanh vién cudi cuing tir S, nd 1a can thiét dé giai quyét cac phuong trinh:

C

Sy :Zukjulj +&y, (2.12)

=i
Trong d6 &, 1a mot sai sb gitra 2 diém dix liéu X, va X,.

Céac phuong phap Gradient dugc ap dung dé giai quyét cac phuong trinh

(2.12) bang cach giam thiéu cac tong sau day cua 6 15i:

p? = e —> min . (2.13)

Giam (2.13), ta co:
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J:

2
N N C
Z[SK, —aZukju”J — min . (2.14)
k j=1

=1 1=1

L4y dao ham cua J di véi «, ta duoc

N C

2 S D Uy
=1 i=1
N
)y

[c jz ' (2.15)
,:1ukiu'i

]

a =

N
k=1
ZN:
k=1

Il
UN

Céc vecto goc dugce xac dinh nhu sau.

oJ N o (2.16)
——=-2a) u, (Sk, —ay, ukju,jj :
= =1
1=k

Ouy

T (2.15-2.16), cac phuong phap sau day duoc sir dung dé tim ra giai

phap cudi cung.

Input  Data X vasbcum- C
Output Ma tran thanh vién U
MG:
1 Khéitao U(0). Cai dit s6 budc: p =0
2 Thiét 1ap p = p + 1 va tinh toan theo phuong trinh (2.15)
3 ] N . . s g
Tinh ———— bdi phuong trinh (2.19) va tim ra giai phap toi vu
ou, (p-1)
dbi voi hudng céc vector gc bang bang cach s dung mét tim
kiém tryc tiép.
4 Cap nhat: u,(p)=u .(p—l)—iL voi A>0 la kich thudc
' o X ouy (p-1)
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budec.

5

Néu |u(p)-U(p-1)|<e thi ding; Néu khdng thi quay vé budc 2

Pé xac dinh cac cum va cac tdm cum tir ma tran thanh vién tinh toan boi

chuong trinh 1ap di l1ap lai & trén.

255 M4 gia

Sau ddy 1a ma gia cho thay cac hoat dong cua thuat toan, viéc xay dung

cac giai phap don cia FCM, KFCM va GK thuat toan nay dugc thé hién trong

dong 2, 5 va 8. Cac ma tran twong tu cudi cing dugc xay dung trong dong 14

bang céach sir dung céc phuong phap tong hop phan cum don.

[SSIEEN AN

AN

N O

10.

11.

12.
13.
14.
15.
16.
17.

18.

U;
S
Vi
Uz
S2
V2
Us
S3

V3

SumV=V;+V,+V3,
Wi =
W, =
w3 =
S=w;*S1+wr*S,+w3s*S3;,
U=U;;

ax=calculatealpha (U,S) ;
do

Uold=U;,

VvV, / SumV;
Vo, / SumV;

Vs / SumV;

FCM(data,number of cluster);
createSimilarity (U;);
validity (U;,measure name) ;
KFCM(data,number of cluster);
createSimilarity (Us) ;
validity (U,,measure name) ;

GK (data,number of cluster);
createSimilarity (Us);

validity (Us,measure name) ;
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19.

20.
21.

22.
23.
24.

for i=1:n do

. for j=i:n do

. for k=1:K do

. 0(1,7)=0(1,3) + U(i,k)*U(F,k);
. endfor;

- 0(3,1)=0(1,7) 7

£.

endfor;

endfor;

for a=1:n do

a. for 1=1:K do
b. for i=1:n do
c. 1f (a != i) then
d. G(a,1) = G(a,l)-2%ax*(S(a,1i)-ax*0Q(a,1i))*U(i,1);
e. endif;
f. endfor;
g.U(a,1)=U(a,1l)-step size*G(a,l1l);
h. endfor;
endfory;

ax=calculatealpha (U,S) ;

} while( max (abs (U-Uold)) > threshold),

2.6 Két luan chwong

Trong chuong 2 gigi thiéu mot sé thuat toan phan cum da mo hinh tiéu

biéu. Tiép theo chuong 3 xay dung ung dung phan doan anh vién tham va két

qua thuc nghiém.
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CHUONG III: UNG DUNG PHAN POAN ANH VIEN THAM
3.1 Toéng quan vé anh vién tham
3.1.1 Téng quan

Vién tham duoc hiéu 12 mot khoa hoc dé thu nhan théng tin vé mot dbi
tuong, mot khu vuc hoac mot hién tugng théng qua viéc phan tich. Nhing
phuong tién nay khéng co su tiép xUc truc tiép voi dbi twong, khu vuc hoic voi
hién tuong dugc nghién ctru. Thuc hién dugc nhitng céng viéc do chinh la thuc
hien vién thdm - hay hiéu don  gian:  Vién  tham
1a tham do tir xa vé mot ddi twong hoic mot hién twgng ma khdng co sy tiép xuc
truc tiép véi dbi tuong hoic hién tuong d6. Mac du ¢6 rat nhiéu dinh nghia khac
nhau vé vién tham, nhung moi dinh nghia déu c6 nét chung, nhan manh "vién
tham 13 khoa hoc thu nhan tir xa cc théng tin vé cac déi tuong, hién tugng trén
trai dat" [2].

3.1.2 Nguyén ly co ban ciia vién tham

Song dién tir dugc phan xa hoac buc xa tir vat thé 1a ngudn cung cap
thong tin chu yéu vé dac tinh cua dbi twong. Anh vién tham cung cap thdng tin
vé cac vat thé twong ng Véi ning lugng buc xa tng véi timg budc song da xac
dinh. Po ludng va phan tich ning luong phan xa phd ghi nhan bai anh vién
tham, cho phép tach thong tin hiru ich vé tirng 16p pha mat dat khac nhau do su
tuong tac giita buc xa dién tir va vat thé. Thiét bi dung dé cam nhan song dién tir
phan xa hay birc xa tir vat thé duoc goi 1a bo cam bién. B cam bién c6 thé 1a
cac may chup anh hoic may quét. Phuong tién mang cac bo cam bién duoc goi
la vat mang (may bay, khinh khi cau, tau con thoi hoac vé tinh, v.v.) [3].

Ngudn ning luong chinh thuong sir dung trong vién tham la bic xa mat
troi, nang luong cua song dién tir do cac vat thé phan xa hay bic xa dugc bo
cam bién dat trén vat mang thu nhan. Thong tin vé ning lugng phan xa cua cac
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vat thé dugc anh vién thdm thu nhan va xu li ty dong trén may hoic giai doan
truc tiép tir anh dua trén kinh nghiém caa chuyén gia. Cudi cing, cac di liéu
hodc thong tin lién quan dén cac vat thé va hién thuong khac nhau trén mit dat
s& duoc (ng dung vao trong nhiéu linh vuc khac nhau nhu: ndng 14m nghiép, dia

chat, khi twong, méi truong, v.v. [3].

SRR

& Vat mang -4
Bo cam = s
; Mat troi

S

Khi quyén
_-_ Buc xa Phan xa

Hinh 3.1. Thé hién so d6 nguy@n Iy thu nhan anh vién tham [3]
3.1.3 B¢ cam va may chup anh

Maét thiét bi dung dé cam nhan soéng dién tir phan xa hoac buc xa tir vat
thé duoc goi 1a bo vidn cam, thudng goi tat 1a bd cam. May chup anh hoic may

quét 1a nhitng bo vién cam.

Céc loai may chup anh su dung théng dung trong vién tham 1a may chup
anh hang khoéng, may chup anh da phd, may chup toan canh. Cac may chup anh
hang khong duogc lap trén may bay, trén tau vé tinh ding vao muc dich chyp anh

do dac dia hinh. Cac tu liéu ctia may chup anh sir dung vao muc dich do dac nén
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CAu tao ctia may chup anh phai thoa méan cac diéu kién quang hoc va hinh hoc co

ban nhu sau:
+ Quang sai cua may chup anh phai nho.

+ D06 phan giai kinh vat phai cao va do nét anh phai dugc bao dam trong

toan bo truong anh.

+ Céc yéu té dinh hudng trong nhu chiéu dai tiéu cy, toa d6 diém chinh

anh phai dugc xac dinh chinh xac.
+ Truc quang cta 6ng kinh phai vudng gdc véi mat phang phim.

+ Hé théng chdng nhoé phai du kha ning loai trir anh huong caa chuyén

dong twong ddi gitra vat mang va Trai dat, nhat 1a khi chup anh tir vé tinh [3].
3.1.4 Phan loai anh vién tham

Phan loai Phan loai anh vién tham theo nguén niang lugng va chiéu dai

buéc song, ta co thé chia anh vé tinh thanh 3 loai co ban:

- Anh quang hoc la loai anh dugc tao ra bai viéc thu nhan cac budc séng
anh sang nhin thay (budc séng 0.4 — 0.76 micromet). Ngudn ning luong chinh 1a

buc xa mat troi

- Anh hdng ngoai (anh nhiét) 1a loai anh duoc tao ra boi viéc thu nhan cac
buéc song hong ngoai phét ra tir vat thé (budc song 8 — 14 micromet). Nguon

ning lwong chinh 14 btc xa nhiét cua céc vat thé.

- Anh radar 12 loai 4nh duoc tao ra bai viéc thu nhan cac budc séng trong
dai séng cao tan (budc séng tir Imm — 1m). Nguédn ning lwong chinh 1a song
rada phan xa tir cac vat thé do vé tinh tu phéat xuéng theo nhimg budc séng da

duoc xac dinh.

3.2 Nhu cau thuc té va bai toan phan doan anh vién tham
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3.2.1 Nhu cau thuc té

Nhu phén trén di chi ra, phan cum dwgc tng dung trong nhiéu linh vuc
khac nhau, va mét trong sé cac linh vic dang duoc quan tam nhiéu hién nay la
phan doan anh vién tham. Ngay nay, viéc xu ly cac hinh anh vién tham co vai
trd v clng quan trong trong khi tuong, ban d6, ndéng — 1am nghiép, dia chat,
moi trudng, du bao thoi tiét, du bao thién tai lién quan dén bién d6i khi hau. Pay
la cong cu hiru hiéu cho nganh ban d, theo ddi bién ddi tham phu thyuc vat, do
che phu ring, theo ddi toc d6 sa mac hoa, phan tich cau trac dia chat trén bé mat
cling nhu bén trong 1ong dat ma trong d6, qué trinh phan doan thudng dugc yéu
cau nhu 1a giai doan so bd. Tuy nhién cac phan ving trong anh vién tham rat
phirc tap nén viéc phan doan chinh xac 1a rat quan trong [2]. Chinh vi thé, thuat
toan phan cym da mo hinh s& dugc tng dung cho bai todn phan doan anh vién
tham nham thu duoc két qua tét nhat,

Chinh vi thé tir yéu cau thyc té dat ra, tng dung nay nham muc dich phan
doan anh vién tham dua vao thuat toan phan cum da mé hinh. Ung dung cho
phép phan doan anh vién tham thanh cac ving khac nhau trong d6 c6 ving can
trich loc, nham loai bé nhitng viing nén khéng hitu ich trong cac qué trinh xir ly
tiép theo cua hé théng nhan dang, phan tich anh vién tham theo yéu cau thuc té.

3.2.1 Muc dich &wng dung

Tir yéu cau thyc té dat ra vién tham la mot ki thuat va phuong phap thu
nhan théng tin vé cac ddi twong tir mot khoang cach nhat dinh ma khéng cé
nhitng tiép xUc tryuc tiép véi ddi tuong, ung dung nay nham muc dich phan doan
anh vién tham dva vao thuat toan phan cum da mé hinh mo ma cu thé 1a cac
thuat toan SCSPA, MG. Muc tiéu st dung giai thuat phan cum da mé hinh dé
thuc hién phan doan anh vién tham st dung tiéu chi danh gia theo céc chi s6
NDIV, RVI dé dua ra cac thong tin cho ving duoc khao sat theo mot tiéu chi

dugc deé ra.
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3.2.2 Tiéu chi danh gia theo chi s6 thuc vat

Bat ky vat thé nao trén bé miat dat déu co tac dung dién tir. Bong thoi bat
ky vat thé nao cd nhiét d6 cao hon nhiét d6 khong tuyét d6i (nhiet do k =-
273,16°C) déu lién tuc phat ra song dién tir (nhiét bic xa). Do thanh phan céu
tao cua c4c vat thé trén bé mat trai dat khac nhau nén sy hap thu hoic phat xa
cac séng dién tir 1a khac nhau, ngay nhu tham thuc vat méi loai thuc vat khac
nhau ciing hip thu va phét xa cac song dién tir ciing khac nhau. Vi vy trén co s
cac dir liéu vién tham ta co6 thé xac dinh dugc cac dic trung quang phd Khac
nhau cua cua bé mat trai dat. Trong d6 mot trong nhitng dic trung quang phd
quan trong nhat cua vién tham la quang pho thuc vat. Tir nhimg dic trung nay
lam co s¢ dé xay dung 1&n céc chi sé thyuc vat, 1a nhitng théng tin quan trong
trong nghién curu va phuc vu khi twong ndng nghiép.

-

ndvi =l =3 ==
NDVI Vegetation Index using kenh3 and anh2002_kenh4

-0.54
-0.83
-0.72
-0.61

-0.50
-0.39
-0.28
-0.17
-0.06

0.0S
0.16
027
.38
0.49
0.60
0.71

0.82

Hinh 3.2: Ban d6 chi s6 thuc vat (NDVI) bé mat trai dat theo MODIS [2].

Cac chi s6 pho thuc vat duoc phan tach tir cac bang can hdng ngoai, hong
ngoai va dai do 1a cac tham sé trung gian ma tir d6 c6 thé thay duogc cac dic tinh
khac nhau caia tham thyc vat nhu: sinh khdi, chi sé dién tich 14, kha ning quang

hop, tong cé4c san pham sinh khéi theo mia ma thuc vat c6 thé tao ra. Nhiing dic
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tinh d6 c6 lién quan va phu thudc rat 16n vao dang thuc vat bao phu va thoi tiét,
dic tinh sinh ly, sinh ho& va siu bénh...Cong nghé gan ding dé giam sat dac
tinh cac hé sinh thai khac nhau 1a phép nhan dang chuan va phép so sénh giira

ching. Pac trung cho bé mat trai dat bao géom cac chi sé thuc vat nhu sau:
+ Chi s6 thuc vat NDVI

NDIV =(IR-R)/(IR+R) (3.1)

Trong d6 IR 14 gia tri buc xa caa budc séng can hong ngoai, R 1a gia tri
birc Xa ctia budc song nhin thay. Chi sé thuc vat dugc ding rat rong rai dé xéac
dinh mat d6 phan bd cua tham thyc vat, danh gia trang théi sinh truong va phét
trién cua cay trong, 1am co s s6 lidu dé du bao sau bénh, han han, dién tich

nang suat va san luong cay trong.
Pé thuan tién cho viéc xir Iy anh NDVI ta sir dung cong thirc chuyén anh:

Pixel :(NDIV +1)><127 (3.2)

value
+ Ty s6 chi s6 thuc vat RVI
RIV = IR/R (3.3)
RVI thuong dung dé xac dinh chi sé dién tich 14, sinh khéi kho cua la va
ham luong chét diép luc trong 14. Vi vay chi s6 RVI duoc dung dé danh gia mic

d6 che phi va phan biét cac 16p tham thyuc vat khac nhau nhét 1a nhitng tham

thuc vat c6 do che phu cao.

+ Chi s6 sai khac thwc vat DVI hay con goi la chi s6 thuc vat méi trudng

EVI, chi s6 thuc vat cay tréng CVI.
DVI = IR-R (3.4)

+ Chi s6 mau xanh thwc vat GVI: GVI=1.6225CH,— 2.2978CH, +

11.0656. Trong d6 CH, va CH; la quang pho cua cac budc sdng can héng ngoai
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va budc séng nhin thy caa vé tinh NOAA/AVHRR. Hé s6 GVI ¢6 vu diém 1a

giam dugc mic tdi thiéu su anh huéng cua dat dai dén chi sé thuc vat.

+ Chi s6 mau sang thuc vat LVI: Nam 1976 R. J. Kauth va G. S Thomas
d3 tim dugc mdi lién hé giita chi s6 han han thuc vat va sé liéu vé tinh TM:
LVI1=0.3037b1+0.2793b2+0.4743b3+0.5585b4+0.5082b5+0 .1863b7. Trong do
bl-b7 & quang phd cua cac buéc séng khac nhau cua anh vé tinh TM.

+ Chi sb Ga vang thuc vat YVI:
YWI = (R+G)/2 (3-5)

Trong d6 R 1a quang phd budc séng nhin thay (0.63-0.69), G budc song
xanh (0.52-0.60). Chi sé nay chi muc d6 han han cua thuyc vat.

+ Chi s6 mau nau thuc vat BVI:
BVI =(b5+b7)/2 (3.6)

Chi sb nay phan anh murc d6 thiéu nude cua thuc vat. Chi sé nay con dugc
dung dé danh gia tac hai cua sau bénh d6i voi cy trong. Do cac chi s6 vién tham
thuc vat rat phong phd vi vay hoan toan c6 kha niang st dung céc thong tin vién

tham dé giai quyét nhiéu van dé khac nhau trong san xuat ndéng nghiép.
3.3 Pactadirliéu

Dt liéu la b6 anh phan 16p thudc 2 vung caa khu vuc huyén Bao Lam —
tinh Lam Dong 3.2a va khu vuc tinh Thanh Héa 3.2b. Tir anh ban dau cua 2 khu

vuc trén ta st dung phan mém ENVI doc anh va chia ra cac kénh khéc nhau.
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File Options

=-{fll baolam.img

B Layer_1
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Layer_7
Map Info
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oG | Layer_4:baolam.img { i

OB [Layer_4:baolam.img I

[Dims [3513x 4151 (Byte) [BSQI |‘

l Load RGB mmv|

Hinh 5.a Hinh 5.b
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Hinh 5.a Anh 1a khu huyén Bao Lam véi dién tich tu nhién 146.344 ha.
Pay 1a khu vue dugc bao phi boi 7 16p bao gom nhu nude, da, dat, rirng nguyén

sinh, ring tu nhién, dat canh tac.

Hinh 5.b Anh khu vuc tinh Thanh Hoa véi dién tich tu nhién 11.130,2
km2 dugc bao phu boi 7 16p bao gdm nhu nudc, da, dat, ring nguyén sinh, ring

tw nhién, dat canh tac.
3.4 Cac bwéc phan doan anh
3.4.1 Tién xir ly anh

Str dung phan mém ENVI 12 mot hé thdng xir Iy anh kha manh. ENVI
duoc thiét ké dé dap ung yéu cau cua cac nha nghién cau c6 nhu cau sir dung di
lidu anh vién tham, bao gdm céc loai anh vé tinh va anh hang khdng. ENVI hd
tro hién thi dir liéu va phan tich céac di liéu anh & moi kich thudc va ¢ nhiéu
kiéu dinh dang khac nhau. Cho phép lam viéc véi ting kénh phé riéng 1é hoac
toan bo anh. Khi mét file anh dugc mé mdi kénh phé cua anh d6 co thé thao tac
Véi tat ca cac chire ning hién c6 cua hé thong. Vi file dit lidu duoc mé ta dé

dang Ira chon céc kénh tir cac file anh dé xu ly cing nhau.

Tur dit liéu anh ban da 13 anh da kénh bao gom 7 kénh mo ta cac phan 1op

cta anh ta sir dung hai kénh 3 va 4 dé thyc hién viéc phan doan anh vién tham.
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3.4.2 Cac bwdéc chinh cia qua trinh phan doan anh.

Poc anh dau vao di xu
ly ph&n kénh

A 4

Tinh NDVI

Chuyén vé anh da
muc Xxam

\ 4

Phan cum don mo
hinh (FCM, KFCM)

Phan doan anh da mo
hinh sSCSPA/GM

v

[ Hién thi két qua ]

Hinh 6: Cac budc cia qua trinh phan doan anh

3.5  Thiét ké hé théng

Hé théng cho phép ngudi dung phan doan anh vién tham, xem chi tiét két

qua cling nhu thdi gian chay va cac 46 do danh gia chét lwong phan cum.
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Q chi tiet ketD

o v
User T

@chat luong phan doan

Hinh 7: Biéu dién Usecase md ta chirc nang tng dung

3.5.1 Chirc niing phan doan anh vién tham
- Tac nhan: Nguoi dung
- Input: Anh vién thdm can phan doan
- Output: anh da dugc phan doan
- M6 ta chi tiét:
+ Ngudi ding chon anh can phan doan
+ Nguoi ding nhap cac tham sé
+ He théng kiém tra tham sb va yéu cau nhap lai cho dén khi théa man
+ Ngudi dung chon phan doan anh

+ Heé thdng thuc hién phan doan da m6 hinh SCSPA/GM va tra lai két

quA.
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- Biéu dd trinh tu:

O

% = -

: User

1 : chon anh can phan doan()

>
Do begin 2 : nhap thamso()
3 : Yeu cau kiem tra tham so()
- -
5i: Yeu cau nhap lai tham so neu khong thoa man| 4 : tra lai ket qua()

¢

While (Th
s8 thoa mén:)

6 [;‘Tham so thoa man dieu kien] : chon phan doan;n O
7 : yeu cau chuc nang phan doan()

T 8 : tra lai ket qua()

J—

“-
D 9 : hien thi ket qua()

Hinh 8: Biéu do trinh tu chirc nang phan doan anh
3.5.2 Chirc niing xem chi tiét két qua
- Tac nhan: Nguoi dung

- Input: Anh di duoc phan doan va nguoi ding chon xem chi tiét két qua phan

cum (phan doan).
- Output: Két qua chi tiét duoc hién thi
- M ta chi tiét:
+ Nguoi ding chon chire ning xem chi tiét két qua

+ He thdng hién thi két qua chi tiét



- Biéu dd trinh tu:

O

X -

: User

1 [anh da phan doan] : chon xem chi tiet() -

2 : guiyeu cau()

3 : tra lai ket qua()

-0
D 4 : hien thi ket qua()

Hinh 9: Biéu dd trinh tu chirc ning xem két qua
3.5.3 Chirc ning danh gia chat lwong phan doan anh vién tham
- Tac nhan: Nguoi dung

- Input: Anh di duoc phan doan va nguoi ding chon cac d6 do danh gia két qua

phan cum (phan doan).
- Output: Két qua danh gia dugc hién thi
- M0 ta chi tiét:
+ Nguai ding chon chire ning danh gia két qua

+ He théng hién thi két qua danh gia.
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- Biéu dd trinh tu:

O

X . =

: User

1 [anh da phan doan] : Chon danh gia()

2 : guiyeu cau()

3 : tra ve ket qua()

<
D 4 hien thi ket qua() &

Hinh 10: Biéu db trinh ty chirc ning danh gia két qua
3.6 Minh hoa chwong trinh danh gia tong hop

3.6.1 Giao dién chinh caa wng dung

Iu Image_Segmentation = X i
i Remote sensing segment
| BUI VAN CHUNG - K20.UET
I Original Image — Select a dental X - Ray image
No file is chosen. | Open
1: — Choose Algorithms
1 sCSPA oK
H
— Input arguments

Number of Clusters (K}): 8

Min amount of improvement 0.005

(eps): =
i Max number of iterations: 100

Segmented Image

Segment

3 Close
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Hinh 11: Giao dién chinh caa phan mém ung dung

3.6.2 Chon anh cin phéan doan

iil""
|

Remote sensing segment
BUI VAN CHUNG - K20.UET

Original Image | r Select a dental X - Ray imageTi

B Pick a deltal X - ray image X E E_I

<« v 1t « Desktop » codelV > DATA_NEW v O Search DATA_NEW ¥l

Organize ¥ New folder = - (18 | o L o

[ This PC
B Desktop
[£] Documents
* Downloads
JS Music

P 0.005

| Pictures

Segmente B Videos

it
‘aa Local Disk (C:) U

s SETUP (D)
s LEARN (E:)
e GIAITRI (F:)
ws CD Drive (I:) v

File name:

Cancel

Close

Hinh 12: Chon anh can phan doan

3.6.3 Chon tham so6 va thuit toan phan doan anh
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n Image_Segmentation

Remote sensing segment

BUI VAN CHUNG - K20.UET

Original Image

— Select adental X - Ray image——————————

multiple file selection Open

— Input ar

Number of Clusters (K): 8

Min amount of improvement

Ganer 0.005
Max number of iterations: 100
Segmented Image
Segment
Close
Hinh 13: Chon tham so va thuat toan phan doan anh
3.6.4 Ket qua phan doan anh va do do
Bl image_Segmentation = X
Remote sensing segment
- BUI VAN CHUNG - K20.UET
Original Image — Select a dental X - Ray image
muttiple file selection 7‘ Open

— Choose Algorithms

75C57PA v OK

— Input arg t

Segmented Image

Number of Clusters (K): 8

Min amount of improvement

(eps): 0.005
Max number of iterations: 100
Segment
— Clustering
Time m |
DI [ 1218e-08
PC 0.58052

Close

55




Hinh 14: Két qua phan doan anh va do do

3.7 K&t qua anh thu dwoc

3.7.1 Anh baolam.img

Anh ban dau (kénh3)  Anh ban dau (kénh 4)  Anh sau khi phan doan sir
dung thuat toan sSCSPA

Hinh 15: Anh baolam.img trudc va sau khi phan doan sir dung SCSPA

Anh ban dau (kénh 3) Anh ban dau (kénh 4)  Anh sau khi phan doan sir
dung thuat toan GM

Hinh 16: Anh baolam.img trudc va sau khi phan doan sir dung GM

3.7.2 Anh thanhhoa.img
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Anh ban dau (kénh 3) Anh ban dau (kénh 4) Anh sau khi phan doan
Hinh 17: Anh baolam.img trudc va sau khi phan doan GM

Anh ban dau (kénh 3) Anh ban dau (kénh 4) Anh sau khi phan doan

Hinh 18: Anh baolam.img trudc va sau khi phan doan SCSPA
3.8 Panh gia két qua phan doan

Chuong trinh duoc cai dat bang Matlap Chuong trinh duoc chay thuc
nghiém trén may tinh Laptop véi théng sé k§ thuat: Intel(R) Core(TM) i3-
2330M CPU @ 2.2GHz DDRam3 4Gb.

Két qua phan doan anh bgi thuat todn phan cum da moé hinh st dung
SCSPA, GM duoc danh gia bang cach so sanh thoi gian tinh toan, d6 do PC, DI

véi cling s6 cum dau vao trén céc anh.

) . PC
Anh SO cum

GM SCSPA

S7




Thanhhoal993 8 0.49957 0.32681
Thanhhoa2000 9 0.72774 0.33549
Thanhhoa2003 8 0.51785 0.46461
Thanhhoa2009 8 0.68921 0.35549
Thanhhoa2013 8 0.50017 0.32584

Bang 3.1: Bang gid tri PC

Tir bang so sanh trén ta thay duoc qua chi s6 do do PC ta thay ¢ thuat toan
MG c0 gié tri luén 16n hon thuat toan SCSPA chirng to thuat toan MG phan cum

t6t hon.
3.9 Tong két chwong

Chuong III d3 mo ta qua trinh xay dung tng dung phan doan anh vién
tham bang phwong phap phan cum phan cum da mé hinh, cu thé la thuat toan
SCSPA, GM: tir dac ta yéu cau, thiét ké hé thong dén trién khai cai dat chuong
trinh. Ttr d6 minh hoa mét céch rd rang cach hoat dong, tng dung cling nhu hiéu
qua caa thuat toan phan cum da mé hinh trong phan doan anh vién tham. Mot s6
két qua cua cac anh phan doan ciing dugc dua ra. Dac biét ¢d sy so sanh tinh
hiéu qua cta qua trinh phan doan gitra thuat todn SCSPA, GM tir d6 cho thay

tinh gia tri ciia phan cum da mé hinh trong tng dung phan doan anh vién tham.
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KET LUAN

Véi rat nhidu ¥ nghia trong thyc té, xir Iy anh ngay cang thu hit su quan
tam dic biét tir cAc nha khoa hoc trén thé giéi, dac biét 1 trong xi Iy anh vién
tham. Trong d6, phan doan anh dugc coi nhu budc co ban va thiét yéu dau tién

trude khi dp dung cac thao tac xir ly anh mirc cao hon. Béng gop chinh luan van:

- Tim hiéu duogc nhiing kién thuc tong quan phan cum, phan cum da mo
hinh.

- Tong hop cac phuong phap phan doan anh da mé hinh, véi mdi phuong
phap déu dua ra thuat toan, danh gia truc quan vé ting thuat toan. Tir d6 cho
ching ta c6 cai nhin tir tong thé dén chi tiét cac thuat todn da mo hinh trong

phan doan anh vién tham.

- Cai dat thuat toan phan cum mo don FCM, KFCM va thuat toan phan
cum da mo hinh sCSPA, GM dé phan doan anh vién tham. Trong d6 c6 dua ra
d6 do PC va thoi gian chay dé danh gia chat luong cua két qua thu dugc. T d6
cho thay tinh hiéu qua cua thuat toan phan cum da mé hinh mo ang dung trong

viéc phan doan anh vién tham.

Dua trén nhiing két qua budc dau di dat dugc, trong tuong lai, dé tai co

thé dugc phat trién theo cac huéng nhu sau:

- Tiép tuc cai tién, xay dung mot phuwong phap phan cum da mé hinh mo

méi dé dat duoc hiéu qua phan doan anh cao hon.

- Phét trién hé thdng hd trg, trong d6 phan doan anh vién tham phuc vu
quan trong trong khi twong, ban dd, néng — 1am nghiép, dia chat, méi truong, du
bao thoi tiét, du bao thién tai lién quan dén bién do6i khi hau. Pay 1a cong cu hitu
hiéu cho nganh ban d, theo di bién ddi tham phu thuc vat, do che phu ring,

theo d&i tbc do sa mac hda, phan tich cau trac dia chat trén bé mat.
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