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Gici thiéu

»TO chrc di¥ liéu khdng dwoc gan nhan thanh
cac nhom twong tw goi la cum.

+MOt cum la mét tap hop cac muc dir liéu
"twong ty" va "khac nhau" t¢i cac muc dir liéu

trong cac cum khac. °® 4,

.‘. @



Can gi cho hoc khong giam sat?

1. Do do khoang cach:
a. Do dotuong dong s(x;, x,): 1én néu x;, x, 1a twong dong
b. Do do bat dong (khoang cach) d(x, x,): nho néu x;, x, 1a twong déng
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1. Thuattoan dé tinh cum (t6i wu ham tiéu chi)



1.6 do khoadng cach (bat déng)

= Euclidean distance
dlx )= S -x¥ /

| k=1
= translation invariant

* Manhattan (city block) distance

d
d(x,..x,)=Z|x,""—x§"’| ‘
k=1
= approximation to Euclidean distance,

cheaper to compute

= They are special cases of Minkowski distance:
1
d,(x;,%;)= (Zkﬂ

P\p
Xik = Xji

(p is a positive integer)




2.Panh gia cum

% Sy gan két noi bd (Intra-cluster cohesion):
% DO gan két chi ra khoang cach gitra cac diém dir liéu trong 1 cum dén
tam cda cum
% Téng sai sé binh phuong (Sum of squared error) 1a don vi do thuong
dwoc sirdung
% Su phan tach cum (Inter-cluster separation):
% Su phan tach nghia la cac tam cda cac cum khac nhau phai cach xa
nhau



Can bao nhiéu cum?
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% Hudng tiép can:
% Coédinh sé cum tdi métso k
% Tim ra cum t6t nhat theo ham tiéu chi (sé lwong cum coé thé khac)



Cac ky thuat gom cum

Clustering
Hierarchical Bayesian
Divisive Agglomerative Decision Based Nonparametric
Partitional

Centroid Model Based Graph Theoretic Spectral



Cac ky thuat gom cum

% Cac thuat toan phan cap (hierarchical) tim cac cum lién ti€p bang cach s
dung cac cum da duwoc thiét [ap trudc d6. Cac thuat todn nay cod thé I3
cong gop (tir dwdi [én) hodc chia (tir trén xuéng)

% Thuat toan cong gop (agglomerative) bat dau véi moi phan tdr [a mot
cum riéng biét va hop nhat ching thanh cac cum Ién hon lién tiép

% Cac thuat toan chia (divisive) bat dau vai toan bd tap hop va tién
hanh chia né thanh cadc cum nhé hon lién tiép

% CAac thuat todn phan chia (partition) thuong xac dinh tat ca cac cum cung
moét lic, nhung cling cé thé duwoc st dung nhw cac thuat todn chia trong
phan nhém phan cap

% Cac thuat toan Bayes phat sinh phan phéi hau ky (posteriori distribution)
trén tap hop cac phan chia (partition) cda dix liéu
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Cac ky thuat gom cum

Clustering
Hierarchical
Divisive Agglomerative
Partitional
K-means '

Bayesian

O\

Decision Based Nonparametric

Model Based Graph Theoretic Spectral
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K-means

% K-means (MacQueen, 1967) is mot thuat todn gom cum phan chia
% Gidstrcodtap cacdiem D = {xq, Xy, ..., X}
% trong do, x, = (X, Xip, ..., X;) 1a 1 vector trong X CR" va r 1a s6
chiéu cta vector
% Thuat toan k-means phan chia dit liéu thanh k cum:
% Mot cum cd mot trung tam goi la centroid
% kduoc xac dinh béi nguoi dung
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K-means

% Chok, thuat toan k-means hoat déng nhu sau:
1. Chon k (ngau nhién) diém (seed) dé kh&i tao cac tdm (centroid)
2.Gan cac diém dir liéu dén cac tam gan nhat
3. Tinh toan lai tdm s dung cac thanh vién (membership) cda cum

4.Neéu tiéu chi hoi tu chua théa, 13p lai bwdc 2 va 3
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K-means - Tiéu chi hoi tu

% K-means hoi tu khi thda 1 trong nhirng diéu kién:
% Khong coé (hoic téi thiéu) kha ndng gan cac diém dir liéu dén cac cum
khac
% Khong cé (hodc toi thiéu) thay doi tam
% Gidm t6i thiéu déi véi do do sai sé binh phuong (SSE):

k
SSE = Z_;ercj d(x,m )’

— G isthe jth cluster,

— m;is the centroid of cluster C; (the mean vector of all the
data points in C),

— d(x, m)) is the (Eucledlan) distance between data point x
and centroid m,.
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Minh hoa k-means

% Khéitao ngau nhién cac tdm cum
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Minh hoa k-means

5

< Xac dinh thanh vién cho tirng cum i
(“‘winner-takes-all” inhibitory circuit)
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Minh hoa k-means

% Tinhtoan lai cAc tam cum
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Minh hoa k-means

% K&t quacdalanlap th nhat:
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Minh hoa k-means

% Lan[3p th hai:
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Tai sao dung k-means?

% Uudiém:
% Don gian: dé hiéu, dé cai dat
% Hiéu qua: d6 phuirc tap O(tkn)

O

% n:s6diém
% k:sécum
% t:sélanlap

% K-means la thuat toan gom cum phé bién nhat
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Tai sao dung k-means?

% Khuyét diém:
% Thuét todn chi hoat dong vai dir liéu s6
% Da4i véi dir lidu phan loai (category) -> k-mode (tdm dwoc biéu
dién bang gia tri xuat hién nhiéu nhat)
% Nguoi dung phai xac dinh k
% Nhay cam va&i cac diém ngoai lé (outlier):
% Diém ngoai lé |3 cdc diém nam xa cac diém dir liéu
% Diém ngoai lé co thé do 16i trong qua trinh thu thap dir liéu hoac
cac diém dac biét co gia tri khac
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outher

outher
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(B): Ideal clusters
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Piém ngoai lé

% Xdba bo nhirng diém nam qua xa tdm hon cac diém khac
% Thuc hién 1ay mau ngau nhién: chon mot tap nhé cac diém dir liéu, kha
nang chon trdng cac diém ngoai lé sé nhé hon
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Nhay cam véi khéi tao ban dau
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Tong két

% Maic du cé cac diém yéu nhu trén, k-means van 1a thuat toan phé bién do
tinh don gian va hiéu qua

% Khoéng cé bang chirng ré rang rang cac thuat toan gom cum khac thyc hién
tot hon

% Thuc hién viéc so sanh cac thuat todn gom cum 13 mot tac vu kho (khéng
ai biét dwoc cum dung)
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Demo




Thank you chele!




