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* Khong rd rang, mo' ho
 Khong chinh xac

* Dw thwra

» Khong day du

——--> Yéu cau can phai xtr i théng tin.

Co nhiéu phuwong phap khac nhau



Ly thuyét tap mo - tap tho
. Sw m®& rdng cUa ly thuyét tap mo - tap tho
II. Ung dung cla Iy thuyét tap mo va tap tho




. Ly thuyét tAp mo - tap tho

1. Tap moO’

2. Tap tho



1. Tap moO’ [6]

e Xlatap viitru

* TAp mo': Biéu thi cac dOi twong khéng rd rang
va mo’ ho thong qua ham thudc u

* Alatap con m& cla X pa:X —[0,1]

4= Z waly

YEX

e Ki hiéu:
(X htru han)



Vi du

HOi 3 em HS c6 thich mén todn hoc khéng?

« X={N = “khong thich”, Y = “rat thich”}
* HS1trd |i rat thich w#s1 =+~ hay HS1={Y}

tus1(Y) = 1,15 (N) =0
+ HS2trd 161 khdng thich #s2 =+~ hay HS2={N}

e HS3 tra & ntra thich nlra khéng thich

05 05
HS3 = — 4+ —
Yy N



Cac phép toan trén tap mo [6]

* Phép giao
* Phép hop
* Phan bu

e Hiéu

e Tich dé cac




Quan hé mo [10]

« DN: La tAp con mo cla tich D& cac X x V.
e Cac tinh chat:

- Phan xa

- DOi xtrng

- Bac cau.
* Quan hé tuong tw mo



¢ Y tu’0’ng Dwa vao moi quan he R cUa cac phan
tr dé xay dung cac I&p xap xi trén va xap xi cla
mOt tap con A cua X.

* (X, R) la khéng gian Xap xi

« DN [4]:(R{A),R(A)) lataptho, hay A xac dinh
th6 theo quan hé R, néu Rr(4) = R(4)

* Chuy: Do viéc xét vé mOi “quan hé&” gilra cac
ph.tlr nén tap thé cd y nghia giup ta lwa chon
thuQc tinh, loai di cac thudc tinh dw thtra; lwa
chon dwoc thong tin cé “y nghia” cho viéc
g.dinh.



Vi du

e ChoX={1,2,3,..., 10}

« aRb néu a, b cé clng sb dw khi chia cho 3

[1]1 =11, 4,7,10}; [2] ={2, 5, 8}; [3] = {3, 6, 9}

« A={2,3,6, 8,9}

» Xap xi dwdi: R{A)={xex:[x]c4}={(3609]

. Xép Xi trén: R{A)={xeX:[x]n4d=0}=1{2 356,809
* Ala mOt tap xac dinh tho dwa trén R.
 B={1,4,7,10} khong xac dinh th6 dwa trén R



Rough sets

A ={2, 3,6, 8,9} Xap xi trén {2, 3,/5, 6, 8,9}

R \

N

N\




D lieu vé bénh nhan cum
Bnnovan v b oawco | thanomiét | Gimeim
Ul Cao

N Y Y
U2 Y N Cao Y
U3 Y Y Rat cao Y
U4 N Y Binh thwérng N
US Y N Cao N
U6 N Y Rt cao Y

C = {Pau dau, Pau co,Than nhiét}; R=IND(C): xRy khi x(C) = y(C).

Cac I&p twong dwong theo R: {ul}, {u2, u5},{u3}, {u4}, {u6}; Tép A = {u2,u3,ud,us}.
Xap xi dwdi cla A: {u3, ud}; Xap xi trén cla A: {u2,u3,us,us} = A.

Dwa vao day ngwdi ta cd thé rdt gon thudc tinh diéu kién clia bang thong tin nay
(theo cac quan niém khac nhau).

*Blaritgon claCnéu FPOSc(D) =POS; D) véi POS.(D) = ycpipny €X

{Dau dau, Than nhiét}, {Pau co, Than nhiét} 13 cac tap thudc tinh rut gon cla C.



2.1. MO rbng Tap moO’

2.2. MO rbng tap tho

2.3. S két hop tap md va tap tho

2.4. Sy mo rbng tap mo, tap tho dwa trén tap
mém (soft sets)

2.5. MO rOng tap mo tap tho trén tinh toan hat

(granular computing)
(muc 2.4, 2.5 khéng thudc linh viec quan tam cula toi)



2.1. MO rbng tap mo

M& rdng thé hién & viéc thay ddi vé ham thudc va
tap vi tru

1. TAp mo loai 2: ham thudc p lai dwoc thé hién
qua cac ham thulc khac.

2. Tap mO intuitionistic: (A, Y, y) vOi 0< p(x)+ y(x)
<1, vOi mOi x.

3. TAp mo ho (vague set).

4. TAp m& ngau nhién.

5. Tap moO trén dan (L-moO)

6. Fuzzy bag, multi-fuzzy set, ...



2.2. M©& rong cua tap tho

Thé hién qua viéc thay dbi quan hé R trong
khong gian xap xi va tap vi tru

(R): Twong duong

(R): Phdn xa + dbi x(rng
(R): Phdn xa + bac cau
(
(

R): Th tw
R): Nhi phan




2.2. M©& rbng cua tap tho

* Quan hé R theo mOt y nghia nao do:
+ Anh xa (*)

+ Lan can (*)

+ DO do (xac suat)[18]

+ DO thi

+ Khoang cach

+ Phu

(*) 1a hwd&ng t6i dang lam.



2.3.1. Tap mO tho (Rough fuzzy set) [7]:
La xap xi tdp mo trong khdng gian xap xi ro

2.3.2. Tap thd mo (Fuzzy rough set)[7]:

~ Laxap )gi' tap ro (hoac tap mo) trong khong gian
xap Xl MO

Chu y: Trén day |3 hai tén goi chinh. Cac huwdng két hop
khac nhau cho tén goi twong trng.

(*) Ia hwdng t6i dang lam



Fuzzy rough sets

Here, fuzzy sets can be used to construct approximations of sets by means of fuzzy
similarity relations (R. Bello, J. L. Verdegay [14])

Rough Sets
Theory
Discrete Data Continuous Data
, Similarity
T Relations
Y l
Classical Extended
Rough Sets  pf— Rough Sets
Theory Theory based

on Fuzzy Sets




3.1. X ly anh

3.2.Y hoc

3.3. Sinh hoc (Phét hién phan tlr ngoai lai)
3.4. Khai pha di¥ liéu

3.5. Ly thuyét quyét dinh

3.6. Thiét ké co s& dir liéu

3.7 Khac (...)



An overall schema of proposed

methods for numeric ARM [15]

Numeric Assaclation
Rules Mining Approaches
' | ' !
Discretization Distribution Optimization
' ' . ' 1 ' '

Partitioning Optimized | o0 m— Particle

and Clustering Fuzzy Assoclation NP e Swarm
Combining Rules gorith Optimization




The combination of rough sets with

Artificial Neural Nets (ANNs) [14]

- Rough neurons

: ., D Data reduction
; F.pugh E>
« sets Reduction in size of ANN

r Initial parameters of ANN
| established




Schematic flow diagram of the proposed

model for pattern classification [16] using

RFS
Input
pater (*Fygsification of _ | Redundant feature removal
mnput fzatures ) using neighrhood rough set
Output |

ﬂiﬁsmap A.
EC S Deﬁm&ﬁc&ﬁnﬂ Rﬁm rule Fuzzification of =
~ application elected features




The FRFS Algorithm [17]

 RFS(C, D).

C: set of all original features;

D: set of possible image classes.
(1) R é {}I ybest = O

(2) do

(3) T < R, Vprev < Vbest

(4) foreachA € (C-R)

(5) ifYryiay(D) > y#D)

(6) T< RU{A}, Vpoor € VD

(7) R é T(8) untilybest =
(9) returnR

= Vprev



Flow chart of monoblock centrifugal

pump fault diagnosis system[19]

Experimental Setup with Sensor

l

Data Acquisition and Signal Conditioning

l

Feature Extraction using wavelets

1

Rule generation using Rough Sets

l

Classification using Fuzzy Logic

1

Fault diagnosis result




Cac huwdng nghién clru ti€p theo

Ap dung RFS va FRS vao bai toan:

Phan I0p

Lwwa chon thuOc tinh
Kham phd luat két hop
Xay dwng co so di¥ liéu
Khac...
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