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TOM TAT

K-Means 1a thuat toan dugc ing dung rat hiéu qua trong nhiéu bai toan phan cum dir
liéu. Nhom tac gia ap dung thuét toan nay dé phén cum chuyén nganh trén tap dir liéu diém
s6, tuy nhién thuat toan kém hiéu qué trong mot s0 truong hop nén do chinh xac khong cao.
Vi viy, trong bai bdo nay, nhom tac gia dé xuat phuong phap phan cum trén tdp dir liéu
nhom diém dic trung cho moi chuyen nganh. Ngoai ra, cai tién thuat toan K-Means dé loai
b6 phan tir nhidu nham giam thoi gian tinh toan cua thuat toan. Két qua phan cum sé& hd trg
sinh vién Khoa Cong nghé Théng tin, Truong Dai hoc Cong nghiép thuc phdm Thanh phé
Hb Chi Minh lya chon chuyén nganh phu hop.

Twr khoa: K-Means, phan cum dir li€u, chon chuyén nganh, khoang cach Euclid, trong tam.

1. GIOI THIEU
1.1. Phan cum

Phan cum dir liéu 1a phuong phép xir 1y thong tin nham kham pha méi lién hé giita cac
mau dir liéu bang cach td chiic chiing thanh cac cum tuong ty. Tat ca cac dang di li€u duoc
biéu dién bdi cac dac trung d6 1a vecto n-chi€u. P& phan cum dir liéu can thyc hién cac budc
co ban sau:

Chon déc trung: Cac dic trung lua chon phai hop 1y dé c6 thé ma hoa nhiéu nhat cac
thong tin lién quan dén cong viéc quan tam.

Chon do do gcfn nhat: Mot d6 do chi ra mie do twong tu hay khong tuong tu gitra hai
vecto dac trung.

Tiéu chudn phan cum: Tiéu chuén phan cum cé thé duge biéu dién béi ham chi phi
hodc mot vai quy tac khac.

Céng nhdn két qua: Sau khi c6 két qua phan cum, can kiém tra tinh ding dén cua nod.

Gidi thich két qua: Bang két qua thuc nghiém can phén tich dé dua ra két luan dung din.

Mét s6 phwong phdp phdn cum dién hinh: Phan cum phan hoach, phan cum phan cip,
phén cum dua trén mat do, phan cum dua trén ludi, phén cum dua trén mé hinh, phan cum
c6 rang budc. Tac gia chon phuong phap phan cum phan hoach nham gom cum cac sinh vién

theo chuyén nganh phu hop dua trén diém sé mot sé hoc phan da tich liy dugc trong thoi
gian hoc tap.
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1.2. Thuit toan K-Means
1.2.1. Gioi thiéu

K-Means 13 thuat toan rat quan trong va dugc st dung phd bién trong k¥ thuat phan
cum dir li€u [1]. Thuat toan nay tim cach phan cum céc ddi tugng da cho vao k cum (k 1a )
cum dugce xéac dinh trude, k nguyén duong) sao cho tong binh phuwong khoang cach giita cac
d6i twong dén tim cum (centroid) 1a nho nhit. Vé nguyén 1y, c6 n ddi tuong, mdi ddi twong
c6 m thudc tinh, cac dbi tuong dugc phan chia thanh k cum dya trén cac thudce tinh cia dbi
tugng béang viée ap dung thuit toan K-means. Bai toan nay xem mdi thudc tinh cta dbi tuong
(d6i twong co6 m thudc tinh) nhu mot toa d cua khong gian m chiéu va biéu dién dbi twong
nhu mot diém trong khong gian m chiéu, do la:

a; = (X1, Xiz, ) Xim) (1
Trong d6: a; (i = 1..n): Déi tuong thir i
x;j (i = 1..n,j = 1..m): Thugc tinh thir j cia dbi tugng i.

1.2.2. Khoadng cach Euclid

Phuong phép phan cum dir liéu thyc hién dya trén khoang cach Euclid la khoang cach
nho nhét tir dbi tuong dén phan tir trong tdm cua cac cym. Phan tir trong tAm ciia cum dugc
xéc dinh bang gia tri trung binh cac phén tir trong cum.

a; = (X1, Xiz, oo, Xim); | = 1..71 12 d6i twong thir i can phan cum
¢ = (le,sz, ...,xjm);j = 1..k 1a phan tir trong tAm cum j

Khoang cach Euclid tir dbi twong a; ¢én phan tir trong tim nhom j; ¢j duoc tinh toan dua
trén cong thirc:

0ij = \/2?1:1(3% — Xjs)? 2
Trong do: 0;;: Khoang cach Euclid tir a; dén Cj
Xis: Thudc tinh thu s cua doi tuong a;
Xjs: Thudc tinh thir s cia phan tir trong tam c;
1.2.3. Phan tir trong tim
K phén tir trong tim ban déu dugc chon ngiu nhién, sau mdi lan gom cac dbi tugng vao
cac cum, phan tur trong tdm dugc tinh toan lai:
Cluster; = {a,, ay, ..., a; } — cum thir i;
i = 1..k; ksb cluster
j=1l.m; m s6 thudc tinh
t: S6 phén tir hién c6 ctia nhom thir i
Xgj: Thudc tinh thir j cua phantirs;s = 1..t
¢;j: Toa do thu j cua phan tir trung tim cum i;
t_ Xes
C” = Z—S_; $J (3)
Thuat toan K-Means [2-4]

Input: Sé cum k va cac trong tdm cum {mj}; k]- =1
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Output: Cac cum C[i] (1 < i < k) va ham tiéu chuén E dat gi4 tri t6i thiéu.
Begin
Bwéce 1: Khoi tao
Chon k trong tam {mj} (1 <j < k), ban dau trong khong gian Ry (d 14 s6 chiéu ctia
dir liéu). Viéc lya chon ndy c6 thé 1a ngau nhién hoic theo kinh nghiém.
Buée 2: Tinh khoang cach
P6i v6i mdi diém X; (1 < i < n), tinh khoang cach cua né téi mdi trong tim
{m;} (1 <j < k). Sau d6 tim trong tm gan nhat d6i véi mdi diém.
Buwée 3: Cép nhat lai trong tam

D6i véi mdi 1 < j < k, cap nhat trong tim cuym m; bang cach xac dinh trung binh cong
cac vecto doi twong dir lidu.

Qleu kién dirng: Lip lai cac budc 2 va 3 cho dén khi cic trong tim ciia cum khong
thay doi.

End

2. GIAI PHAP PHAN CUM CHUYEN NGANH
2.1. Chuyén nganh va chgn chuyén nganh

Chuong trinh dao tao h¢ dai hoc chinh quy nganh Cong ngh¢ thong tin duoc chia 1am 4
chuyén nganh gom Hé thdng thong tin, Céng ngh¢ phan mém, Mang may tinh va Thuong
mai dién tir [5]. Mdi chuyén nganh gdm nhiing hoc phan chuyén sau thé hién kh01 kién thirc
dic thu cta chuyén nganh d6. Hang nim, Khoa Cong nghé Théng tin thudng té chirc budi
gidi thiéu chuyén nganh cho sinh vién nam thir 3. Qua do, sinh vién s€ xac dinh dugc chuyén
nganh nao phu hop va tién hanh dang ky mén hoc theo chuyén nganh da chon. Tuy nhién, c6
thé thay viéc lya chon chuyén nganh nhu trén phan 16n 1a cam tinh, theo sé thich cta sinh
vién ma chua ¢ cin cir cy thé dan dén viéc chon chuyén nganh khéng phu hop gy anh
huong 16n dén két qua hoc tap cua sinh vién. Nhom tac gia dua ra giai phap va thuc nghiém
giai quyét viéc dinh hudng chuyén nganh cho sinh vién mot cach ty dong cin cir vao két qua
hoc tap nhitng hoc phan c6 kién thirc bd trg cho ting chuyén nganh. Cac hoc phan nay duoc
chon theo tirng chuyén nganh nhu sau:

Chuyén nganh Hé thé'ng thong tin gém: Co so dir 1iéu, Thuc hélnl} co SO d@ liéu, Hé
quan tri co so dir liéu, Thuc,hém’h hé qyén tri co so dir liéu, Phan tich thiét ké hé thong thong
tin, Thyc hanh phan tich thiét ké hé thong thong tin.

Chuyén nganh Cong nghé phan mém gom: Ngon ngir 1ap trinh, Thue hanh ngén ngir 1ap
trinh, Cau trac di li€u va giai thuat, Thyc hé}nh cau trac dir liéu va giai thuat, Lap trinh
hudng doi twong, Thyuc hanh 1ap trinh hudng doi tuong.

Chuyén nganh Mang may tinh va truyén thong gém: Kién tric may tinh, H¢ diéu hanh,
Mang may tinh, Thyc hanh mang may tinh, Quan tri mang, Thuc hanh quan tri mang.

Chuyén nganh Thuong mai dién tir gdm: Thiét ké web, Thgc hanh thiét ké web, Co s&
dir liéu, Thuc hanh co s¢ dir 1iéu, P6 hoa may tinh, Thuc hanh d6 hoa may tinh, Thuong mai
dién tir nganh CNTT.
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2.2. Tién xir Iy dit liéu

Dir li¢u thu thap ban dau 1a cac tap tin excel chira thong tin diém hoc tap cua sinh vién
dai hoc khoa 05 nganh Cong nghé thong tin. Mdi tap tin chira thong tin diém sd cic mon
trong mét hoc ky dugc td chirc thanh bang cé nhiéu cOt va dong, trong do mdi cot 1a mot
mon hoc, mdi dong 1a Kkét qua hoc tap cia mot sinh vién trong hoc ky do6.

Bang 1. Bang diém tong két hoc ky cua sinh vién [7]

g = |® o — @ = [B[=2
Slalee g |2 |2 | 2]z 122 12 |98 | 3] 8] e
S| Mo LG =D T% :E 22 z E é‘ R - 2 % § 2 % 5| = é‘ 3 & fentuven LS Ghi chii

2lafz 3 [3 |2 |2 [1 1 1 p PiEm | X&p loai [DiEm 10| Diém 4 [Diém chii{  X&p loai
1 | 2001140003 |BEng Qusc An 43| 61| 48| 57 7.7 & 6.2 30(Tat 5.44 1.71 D+|Trung binh y&u |Hoc tigp
2 | 2001140009 |BiEng Nguyn Hoang |Anh 48] 41 8l 55 6.3 8.5 4.5 5 87|Tét 4.95 138 D [Yéu Hoc tigp
3 | 2001140008 |Trén Ngoc Anh 6.1 6.8 6.9 &8 7.5 8 8.3 8| 7.5 &.1 96 |¥ust sac 6.72 2,46 C+|Trung binh Hoc tiép
4 | 2001140014 [Pham Anh Bang 0.1 0 0 o o 0 44|Y8u 0.01 0 F |Kém Hoc tiép
5 | 2001140015 |Nguyén Chi Bio o 42 87 5.5 8.3 7.2 5.5 75| 5.8 87(Tét 572 1395 C [Trung binh yéu [Hoc tiép
& [2001140020 Trén Tudn Bio 37 73 3.9 ol 2.2 43|YEu 225 0.15 F |Kém Cénh cdo
7 | 2001140333 |Truong Huynh Gia Bao 75| 7.5 8.4 9.3 8.7| 10 9.5 7.8 8.2 90|¥ust sac 8.43 3.53 B+|Gidi Hoc tiép
8 |2001140364 Nguyén Nam Binh 3.3| 25 7 8.3 0 o 1] 1.4| 54|Trung binh 3.69 1.08 F |Yéu Hoc tiép
9 | 2001140022 |Hujnh Kim Chi 82(Tét Q ) F |Kém Cénh cdo
10 | 2001140508 |Pham V&n Churang 0 0 75(khé 1] a F |Kém Hoc ti€p
11 | 2001140350 |Trén Nguyén Churong 53| 63| 64| 7.5 73| 77| 7.9 &7 9 6.4 8.1 90(¥ust sic 7.22 279 B |Kha Hoc tiép
12 | 2001140026 |L& Quic Curdng 6.5 5.2| 6.3| 72| 7.8 6.5 7.4 7.5| 82 6.6 87|Tat 6.83 2.55 C+[khd Hoc tiép
13 (2001140374 |H& Thanh Danh 4.3 72|khd 225 0.1 F |Kém Hoc tigp
1a Tann 110511 Imde b, et & al sl 77l aal 7al 7al 9 S ae aa anlviig 2~ ] 25 Falivhs Hinr HEn

Do mdi tap tin excel chi chtra théng tin vé diém cta mot s6 mon hoc nén can thuc hién
téng hop dir liéu tur nhiéu tap tin, sau do loai bo cac mén hoc chung, chi giir lai cdc mon hoc
co s& nganh ¢ kién thirc bd tro cho timg chuyén nganh (theo danh sach mén ¢ muc 2.1)
nhiam phuc vu cho bai toan phan cum chuyén nganh.

Bdng 2. Két qua hoc tap thu dugc sau budc tién xir 1y

£ c < k- . u & el < C
£ls |28z 3505 |5, F A E s |Sgs (e g 88
2 |Bc|8E|B2|e2(8rREq | | 5|83\ a| |8 |8 |k |85|2 |2 5 Bz B |«
M3 SV HoTén T cE|lfs|cf|len|lellce Y BEE| BB E |2 2 5 |2 Z | = =Fl= g & = | 2 = £
g | £5| o€ cO|lEgs|leig Ez| = |Del o [ET| o T | = € €5 | £ £ = = |2 N
B |2g 88| 2g| 20|23 a8 20| 5 |85 |22/ 3| 3 |E @ B laE|A | o) & )| £ 5 |5 |f
& |s2|52|s;|su|els2a8E| 5 (S5 2 |2 %= |5g = |s2 sfl8gl 2| 2| 5 |BE|22
i % |F2|fe|eeFe|relFegel 2 |82 8 |F5| 5| 2|45 £ |Fs|es |8l | v | & 52254
2001140003 |Ddng Quéc An 7.8 6.5 7.5 6.5 6.1 6 6.1 5.7 7.7] 8 8.6 8.3 5.6
"2001140008 [png Nguy&n Hoang Anh | 7.5 5 0 [ [ 6.3 4.1 6| 55 63 6.5 7.9 6.7 0
VZEI[IIIAEIEI[IE Tran Ngoc Anh 3.6 8.3 7.7 8.2 8.2 7.8 7.7 5.6 7| 6.8 6.9 6.8 8 8.3 7.5 7.7] 7.4
'2[I[I114EIEI14 Pham Anh Eéhg 0.2 0 0.6 0 4] 0 Y] 0 0 4]
'2001140015 Nguyén ChiBao 4.6 8.7 3.4 8.3 9.3 6 7| 5.4 4 4.2 5.5 6.3 7.5 5.5 7.5 6.3 4.7 5.1
'ZEI[IIIAEIEIZEI Tran Tudn Bdo 4.4 6.9 3.1 3 6 8.2 7.7 0.4] 4.2] 3.7 7.3 7.8 0 5.4
'2[I[I114EI333 Treong Huynh Gia Bao 9.8 9.3 7.1 8.7 8 6.7| 8.8 9.5 7.8 9.5 7.5 8.4 9.3 8.7] 10 9.5 7.8 9.5 7.1
72001140364 [Nguy&n Nam Binh 0 0.3 0 2.5 7 8.3 0 0 0
'ZEI[IIIAEIEIZZ Huynh Kim Chi 0 0 0
'2001140508 Pham Van Chwong 6.3 0 4.2 3.7 0
'2001140350 Tran Nguyén Chuong 7| 6 6.8 7.7 7.5 5.3 6.4 5.5 6.3 5.4 8 6.8 7.5 7.3 7.9 8.7 9 6 5.4] 6.5
'2[I[I114EIEIZE L& Quéc Cwing 4.6 7.1 7.5 7.7] 6.1 6.7 4.6 5.2 7.2] 7.8 7.4] 7.5 8.2] 8.2] 6.6
'2001140374 Hb Thanh Danh 0 5.2 6.5 0
'2001140511 Nguyén Hiku Dat 5.8 7.1 7.3 5.7] 7.5 5.6 7.1 5.7 5.8 5 6.2 7.8 7.2 5 6.6 5.7] 7.1
'2[I[I114EIEI32 Lam Van Dau 8 7.7 5.9 8.3 5.7 6.3 5.7 6.2 6.1 4.5 ] 6.9 8 7.4] 7.7] 6.5 7| 7.1 7.2] 6.2]
'2001140456 Quéch Dinh 5.4 7.8 8.3 8.7 6.5 7.2 7.1 5.8 8.6 6.1 7.5 8.2 7.6 6.9 7.9 6.7 9 7| 6.2
'2001140556 Lé Trung Do 9.1 9.7 9.2 8.2 8.7 8 8.1 8.8 7.4 9 7.7 7.6 8.6 8.2 10 8.5 8.9 8.7 9.2
'2D[I114D467 Vi Kim D'ﬁng 5.8 6.5 9.3 8.5 8.8 8.6 8.8 6.1 7.7] 6.8 6.9 8.6 8.6 7.2] 8 5 9
Fan114nAES [ Trivmmm Ulinn Af e 0 oe EE Y] oal o1 o2 ac Bl o e 70 X o= PR a1 an o el

2.3. Ung dung K-Means trong phin cum chuyén nganh

Thuét toan K-Means dugce ap dung phén cum cho ting chuyén nganh, mdi chuyén
nganh c6 két qua 12 2 cum, mot cum gom céc sinh vién ¢ kha ning theo hoc chuyén nganh
d6 va cum con lai 1a sinh vién khong c6 kha nang hoc, 1ap lai thuat toan cho dén hét cac
chuyén nganh. Trong tim ban dau ctia mdi cum trong timg chuyén nganh duoc chi dinh véi
2 mirc goi 13 ngudng trén va ngudng dudi. Ngudng trén s& gom cum gdm nhiing sinh vién co
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kha ning hoc chuyén nganh, ngudng dudi gom cum gdm nhing sinh vién khéng c6 kha

nang

hoc chuyén nganh.

Thuat toan K-Means ap dung vao bai toan duoc trinh bay nhu sau:

Input:

—  Bang diém sinh vién tong hop da qua budc tién xtr 1y

— Danh sach cac mon hoc dugc chon theo tirng chuyén nganh.

— Trong tdm cua 2 cym ung v&i ngudng trén (c6 kha nang) va ngudng dudi (khong co
kha nang)

Qutput: Danh sach sinh vién dugc phan cym theo tirng chuyén nganh va danh sach

sinh vién khong thudc chuyén nganh nao.

Begin

Buoc 1: Khoi tao

—  Trong tim ban dau theo timg chuyén nganh C ki(C:Ov C1, -, Cpp); trong d6 ki la trong
tdm ctia cum i thudc chuyén nganh k; m 1a diém so thit m thudc trong tam Cy;

— Danh sich diém s Dy;(do, dy, ..., dp); trong d6 ki 1a nhom diém thir i thude
chuyén nganh k; m 1a diém s6 tht m thudc nhém diém Dy;

Buwéc 2: Phan cum cho mdi chuyén nganh

Fork=1to Ndo /Lap N chuyén nganh
Ry = K-Means (Qy); /Xur Iy phdan cum cho chuyén nganh Oy
/7 Rk g5m 2 tap: Ry gé‘m nhitng sinh vién dwoc phdn cum vao chuyén nganh Qy, Ry,
gom nhitng sinh vién khong thuéc chuyén nganh Q,

Budre 3: X Iy két qua

For i =1 to M do//Duyét qua danh sich M sinh vién dau vao
Néu SV; ¢ {tap tat ca cic chuyén nganh da phan cum}

SV; € {Danh sach khac}
End

frmChonChuyenNganh = o 23
Danh séch mén hocichung) Taifle | = | - Chuyénnganh Al «|[«]-
1 - =-{J} M thang théng tin
2 | Thue hanh ngén ngil I3p trinh Ménhoo |G o3 a0 a0
3 | Phan tich thiét k& hé théng théng tin +|) Thuis hanh ed s6 dif lig
' 4 |Thuc hanh cd s6 tin hoc vign thang H& quén tr cd 4 dif igu~ - Ngu@ng tén 7 [ B& budc
) P ——— S diie =] ~[*) Thuc hanh h# quan tr cd 4 dii ligu—>7_2
wie hanh hé quan t cd s8 dif idu <
deTEmhhe ueni e ea U e Phan tich thigt k& hé théng théng tin—>7__2 Nguing cuidi 2
€ | Thuic hanh 13 trinh ma ngudn ma [ Thuic hinh phan tich thigt k& hé théng théng tin—>7__2
7 | Thuc hanh phan tich thiét ké he thang thang tin 1 Céng nghé phin mam
8 | Thudng mai dién b nganh CNTT i Naén ng Ip trnh—>7__ 2
9 |Tednrimc Thiic hnh ngén ngli 3 trith—>7_2
10| CHu tric d 8y va giai thudt Cau tric dii ligu va giai thust—7_:
11 | Kién tric may tinh Thiic hanh Cau trie di ligu v3 gidi thust—7__2
12 | Thuc hanh Cau tnic dif Su va giai thust Lap trinh huéng d&i tidng—>7__2
13 |Co s duten 2 Thiic hanh I3p trinh hudng d5i tudng—>7__2
12 | Hé digu hanh 211} Thuidng mai dién ti
) Thigt ké web—>7__2
15 | Lap trnh hudng déi tudng
- ) Thic harh thigt k& web—>7__2
16 || Thitt k€ wet [ Cosd diiligu->7_2
17 | Thuic hanh cd s5 dii ligu [ Thiic hanh od 0 dli idu—s7_ 2
12 | Thuc hanh I5p trinh hudng d&i tudng 5 B hoa méy tinh—7_2
13 | Thuc hanh thigt k& web -] Thuc hanh & hoa méy tinh->7__2
/| 20 |25 hoz maytinh -] Thudng mai dién t nganh CNTT—>7__2
| -
21 | K thudt I3p trinh =k Mang may tinh
22 | Lap trinh Windows Kign trie méy tinh—>7__2
23 [Co 58 tin hoc visn thang Hé digu hani
24 | He quantm oo 53 dil lieu Mang maytinh—>7_2
Thiic hanh mang méy tinh—7__2
25 | Lap trith m# ngutn ma
e Quan tri mang—7__2
26 | Mang méy tinh Thuic hanh quan ti mang—>7__2
27 | Thuc hanh &8 hoa may tinh
28 | Thuic hanh kf thust I&p trinh
28 | Thue hanh mang méy tinh il

Hinh 1. Man hinh tao cac cum cho céc chuyén nganh
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Két qua phan cum cho tirng chuyén nganh:

frmResultCluster = | E |
KET QUA PHAN CUM THEO CHUYEN NGANH Tom T
Xembigudd  Xutbdocdo
Thudng mai dién t (191/314) dii ligu = DrErd théng théng tin|
Mang may tinh (31/314)
Danh sach khae (112/314) > Pang Quéc An |61 0 56 75 &5 65
2 2001140006 Tran Ngoc Anh |68 23 74 0 77 22
3 2001140015 Nauydn Cni Bao | 4.2 75 51 53 34 &
4 2001140020 Tran Tusn Bao |0 0 54 & 31 22
5 2001140333 Tnidng Huyrh Gi... |75 10 71 87 71 s
& 2001140350 Tran Nauyén Ch... |68 87 55 77 58 53
7 [2001140026 L& Qusc Cudng 5.2 0 56 75 71 77
2 [2001140511 Nauy2n Hiu Bt |5 5 71 57 73 75
s 2001140032 Lam Van Dau 5 77 52 23 55 57
10 2001140256 Quach Birh 82 57 52 27 83 72
11 2001140856 L& Trung 86 77 10 52 22 52 27
12 2001140267 V& Kim ©3ng EE) s E) 25 53 28
132001140258 Tnidng Hang DI | 7.5 57 25 27 25 27
14 2001140038 Nauydn Vi B | 8.1 27 EX) 27 78 25
15 2001140045 Pham Minh Ding | 8.6 23 75 27 54 22
16 2001140046 Trin Tan Dimg |47 77 72 83 72 7
17 [2001140378 Trén Naoe Minh .. |55 72 5 0 61 a5
18 [2001140431 Lii Thi Diém Héng 8.3 67 86 88 73 87
19 2001140065 Nauyén Xusn Hign | 7.4 93 0 0 77 73
20 | 2001140340 L& Ngoc Higp 61 77 73 82 EX) 75
21 | 2001140086 Nauyén Van Higu | 7.9 63 81 a5 77 68
22 2001140373 Kigu Nagoe Hoa | 7.7 73 76 0 81 95
23 2001140451 Bii L& Hosi 76 f 74 0 81 75 o8
il [ 3

Hinh 2. Danh sach sinh vién thugc cac chuyén nganh sau khi phan cum
2.4. Cai tién thuat toan K-Means

Két qua phan cum cho thay phan 1én sinh vién dugc phan hoach vao cum thudc chuyén
nganh Hé thdng thong tin déu co diém cic mon hoc trong khoang tir 6.0 dén 10.0 diém
(Hinh 2). Tuy nhién, vai truong hop c6 diém mot sé mon rat thip (dudi 2.0) nhu sinh vién c6
ma 2001140003 c6 diém mon Thyce hanh hé quan tri co sé dir liéu dat 7.5 diém, trong khi
moén Thuc hanh co so dit liéu chi dat 0.0 diém nhung sinh vién nay van dugc phan hoach vao
cum Hé thdng thong tin. Ly do 14 viéc phan cum nay sir dung khoang cach Euclid.

Theo cong thure (2), gia st ¢6 2 trong tdm: trong tam (6, 6, 6) thudc phan cum HE théng
thong tin va trong tAm (2, 2, 2) khong thudc phan cum Heé thdng thong tin. Néu mét sinh vién
thi 3 mon ¢ diém lan luot 1a 2, 7, 10 thi khoang cach Euclid tir sinh vién nay dén hai trong
tam 1a v/33, v/89. Két qua sinh vién dwoc phan hoach vao cum Hé thdng thong tin. Tuy
nhién, néu sinh vién nay hoc chuyén nganh Hé thong thong tin thi s& khong thé dap tmg
dugc yéu ciu cua chuyén nganh vi c6 mot mén co s nganh chi dat 2.0 diém.

Pay la diém han ché khi 4p dung thuat toan K-Means trong bai toan nay. Dé khéc phuc,
nhom téc gia dé xuat phuong phap loai bo nhirng trudng hop nhiéu nhu vi du trén. Theo quy
ché dao tao Tin chi, mot sinh vién dat moét mén hoc néu co diém hoc phan dat tur 4.0 tro
1én [6]. Néu sinh vién c6 diém thi dudi 4.0 thi s& phai hoc lai mén hoc d6. Do do, néu nhém
diém theo chuyén nganh cta sinh vién c6 diém khong dat thi sinh vién khé c6 thé hoc tiép
vao chuyén nganh. Vi thé, thuc hién loai bo nhitng sinh vién c6 diém trong nhém diém theo
chuyén nganh nhé hon 4.0 va khong tinh khoang cach Euclid tir nhitng sinh vién nay dén cac
cum trong qua trinh thyc hién thuat todan K-Means nham giam thoi gian tinh toan d6i véi
chuyén nganh dang xét. Tuy nhién, nhiing sinh vién ndy van duogc xét lai khi phan cum cho
chuyén nganh khac. Pé thuc hién diéu nay, can bd sung vao thudt toan K-Means tai budc 2
nhu sau:

D6i v6i mbi nhém diém D(dg, dy, ..., dy) thudc chuyén nganh dang xét, néu 3d; < 4
thi loai D ra khoi tdp phan cum. K&t qua thuc hién nhu sau:
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frmResultCluster o o
KET QUA PHAN CUM THEO CHUYEN NGANH Tim kidm Q
Xembidudd  Xudtbdo cdo
[H& thaing thong tin (118/314) | . At D
”9hh§374ﬁ M SV Ho tén Casé dillié Thichirhcd  Maquinines  THCLNlS ‘F;‘r‘;‘n"gﬁe M
Thudng mai dién i (51/314) <8 diligu EOdile i iéu S théing théng tin
Mang may tinh {19/314)
Danh séch khac (170/314) b1 Tnidng Hugnh Gi... | 7.5 10 71 87 71 ) E
2 | 2001140350 Trén Mouyén Ch... |6.8 87 65 77 68 53
3 |2001140511 Nowydn Hiu Bt |5 5 71 57 73 75 i
4 | 2001140032 imVEnDau |6 77 62 83 59 57
5 200114156 Quich Binh 82 67 62 87 a3 72
6 2001140556 L& Trung B6 77 10 a2z 82 92 87
7 | 20011867 Vi Kim Ding 69 8 ) 85 a3 88
g 200118158 Tnidng Hing Dd | 7.5 97 25 87 25 87
9 2001140038 Nowdn Vi Bic |81 87 89 87 78 85
' 102001140045 Pham Minh Ding |86 23 75 87 54 82
11 2001140046 TanTanDing |47 77 72 83 72 7
12 2001140431 Lii Thi Diém Héng |83 67 26 88 79 87
13 2001140340 L& Ngoc Higp |61 77 73 82 29 75
14 | 2001140068 Nouyén Van Hisu | 7.8 63 81 85 77 68
15 | 2001140370 L& Vigt Hing 58 73 6.1 87 72 87
16 | 200114m34 Trén Biic Hing. |44 67 66 a5 2 75
17 | 200118477 Tidng Céng Hu.. |56 73 68 57 6 78
18 | 2001140096 Pham Nauyén N.. |5.5 72 69 58 7 72
f 19 | 2001140410 Pham Quéc Knanh |7.1 83 77 63 6 87
20 | 2001140102 Théi Guang Knnh |49 63 77 87 a1 78
21 2001140104 Tran B8 DEng K. |62 2 71 a3 72 25
22 2001140314 Nouyén Boén Tr_ |65 72 1 77 7 6
23 2001140121 6 Duy Lée 54 73 54 7 1 13 it
4 n L3

Hinh 3. Két qua phan cum chuyén nganh Hé thong thong tin sau khi loai diém nhiéu

Viéc loai bo nhitng diém nhidu trong qué trinh phan cum lam giam dang ké thoi gian
thuc hién thudt toan. Theo thir nghiém, khi thuc hién thuat toan 10 lan trén cung mot tap dir
lidu dau vao, cung mdt may tinh va do thoi gian (tinh bang mili gidy) véi 2 phuong phap:
khong khtr nhidu va c6 khir nhidu. Két qua duoc thé hién trong Hinh 4:

S6 i Chua khir nhidu | B3 ki nhifu 10
(Mili gidy) | (Ml gidy)

1 25,5025 49846 25 %
2 18,8674 67111 | =
3 19,1128 69094 | B 201
4 18,8481 60384 | E —+—Chua khir nhigu
5 18,6355 5684 | 2 (Mili giy)
8 19.7128 75108 B 10 —— 3 khir nhitu
7 202436 67158 | F (Mili gidy)
g 18,8703 19726 . _./"'.W
9 200742 52767
10 18,9044 6.7323 0 ——————

Trung bink 19.87716 6.20802 12 3 4 5 6 7 8 9 10

5a lan thir nghigm

Hinh 4. Biéu d6 so sanh thoi gian thyc hién thuat toan vai tap dir li€u ban dau
Dé kiém tra tinh hiéu qua cua viéc khir nhiéu, 94 sinh vién trong danh sach sinh vién
dau vao bi loai bd, nhitng sinh vién nay déu cé di€m cac moén dudi 4.0, nghia la giam so
luong phan tir nhiéu, con lai 220 sinh vién va tiép tuc phan cum véi 2 phuong phap nhu trén.
Két qua dugc the hién trong Hinh 5:
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Cai tién thuat toan K-Means va g dung hé tro' sinh vién chon chuyén nganh...

56 fan Chura khit nhidu | DA kit nhifu 30
(Mt giay) | (M giay)
1 124334 6.0254 »s
2 16,5957 57531
3 16,7959 6.0538 E 20
: e oT E / —4—Chuwa khi nhiéu
5 12,6437 14543 | E1s
6 16.7362 5.9893 E;. / \—/ N—v” (Mili giay)
7 12,6037 6.0268 10 —B—83 khi nhigu
g 12,5595 4539 | - (il gidy)
5 a7 e ;| —es-a sa Sfu
10 16.6404 62506
Trung biny 1449165 5.8053 o4
1 2 3 4 5 B 7 B 9 10
58 [3n thir nghigém

Hinh 5. Biéu d6 so sanh thoi gian thuc hién thuat toan sau khi loai mot sb phﬁn ttr nhidu

Két qua trén cho thdy, thoi gian thuc thi thuat toan da khtr nhidu twong ddi 6n dinh
khong phuy thudc vao dir liéu nhiéu. Trong khi thuét toan chua khir nhi€u cé thoi gian thyuc
thi tang tuyén tinh voi lugng dir liéu dau vao.

3. KET LUAN VA PANH GIA

Phén cum dit liéu hién nay dang dwoc ung dung rong rai trong nhiéu linh vuc. Thuat
toan K-means 1a mgt trong nhitng thuat toan don gian ctia phan cum nhung c6 hiéu qua cao
va dugc ing dung rong rii. Nghién ciru nay thyc hién phan cum dit liéu cho bai toan hd trg
sinh vién Khoa Cong ngh¢ Thoéng tin, Truong Pai hoc Cong nghiép Thuc pham Thanh phé
Hb Chi Minh Iya chon chuyén nganh. Ngoai ra, nhom tac gia dé xuit thém phuong phap khur
b6t nhidu duya trén bai toan thuc té quan 1y diém sinh vién. Két qua cho thay thoi gian thuc
hién thuat toan sau khi khtr nhidu giam dang ké va goi ¥ lua chon chuyén nganh cua sinh
vién kha chinh xac. Ung dung trén s& gitip sinh vién c6 quyét dinh chic chin va hop 1y hon
khi lya chon chuyén nganh phu hop véi kha nang ctia minh.
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ABSTRACT

IMPROVEMENT OF K-MEANS ALGORITHM AND APPLICATIONS FOR STUDENTS
TO CHOOSE MAJORS BASED ON CREDITS SYSTEM

Nguyen Van Le*, Manh Thien Ly

Nguyen Thi Dinh, Nguyen Thi Thanh Thuy
Ho Chi Minh City University of Food Industry
*Email: lecntp@gmail.com

K-means algorithm is very effectively used in many applications about database
clustering. The authors applied this algorithm to professional clustering on the score data set,
but the authorithms were inefficient in some cases, so the accuracy was not high. Therefore,
in this paper, a clustering method on the group data set specific to each discipline was
proposed. In addition, the improvement of K-Means algorithm for removing noise items was
done in order to reduce the computation time of the algorithm. The result of this clustering
will support students of Faculty of Information Technology, Ho Chi Minh City University of
Food Industry in choosing their majors.

Keywords: K-Means, clustering, choose specialized, Euclidean distance, centroids.
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