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Mo ta vé mon hoc

® Mo6n hoc bao gom cac kién thirc trong nhirng linh vwc 1ay cam hirng tir tw nhién, cling nhw
mo phong hoat dong cua tri tué con ngwoi; qua do thuc hién cac tinh toan thong minh
nhu:

® Tw duy logic v&i cac hé thong diéu khién mo (Fuzzy Control System).
® Hoc may vaoi cac thuat toan du doan, phan 1op, gom cum, ...

® Dong thoi cling bao gom mot soO rng dung dung tri tué tinh toan (Computational
Intelligence - CI)

® V3 quan trong la phai hién thwc dwoc rng dung bang mét ngén ngir 1ap trinh nao dé
(Python) va st dung cong nghé san co (TensorFlow).



Tai liéu hoc tap va tham khao

® Sach giao trinh chinh:

® Andries P. Engelbretch, Computational Intelligence: An Introduction, 2nd Edition, John
Wiley & Sons Ltd, 598 p, 2007

® Aurélien Géron, Hands-On Machine Learning with Scikit-Learn and TensorFlow,
O’Reilly Media, Inc., 542 p, 2017

® Vi Htru Tiép, Machine Learning co ban, Nxb. Khoa hoc va Ky thuat, 422 tr, 2018
® Sach tham khao

® Plamen Parvanov Anlgelov, Hanbook on Computational Intelligence, World Scientific
Publishing Company, 958 p, 2016



Giol thiéu chung
General Introduction (1/3)

® CAac hé thong thong minh c6 thé dwa trén cac tinh toan mang tinh
thong minh. Nén c6 thé str dung nhirng tri thirc va cong nghé sau
day dé xay dung hé thong:

® Tuw duy logic v&i hé thong diéu khién dung Python

® Machine Learning, Deep Learning voi TensorFlow

langtv@gmail.com



Giol thieu chung
2/3

® Tw duy logic trong thoi dai ngay nay co 2 dang:
® Tw duy véilogic co dién
® Voilogic mo

® Trong dé logic m& 1a sw m& rdng cla logic cO dién (nédi cach khac logic cd dién 1a mot
tred'ng hop riéng cua logic mo)



Giol thieu chung
3/3

® C6 thé st dung logic mé trong viéc xay dwng cac hé thong diéu khién,
® Ching han diéu khién hé thong lanh trong phong
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Khai quat vé Logic mor (1/12)

An Overview of Fuzzy Logic
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Khai quat vé Logic mor (2/12)

Logic mo (Fuzzy Logic) (1/3)

® Logic co dién c6 2 gia tri chan tri 1a sai (false) va dung (true) &rng véi 2 sO nguyénla O va 1
® Trong khi d6 Logic mo 1a logic c6 gia tri chan tri la nhitng so6 thudc [0,1]
® N¢ la logic chinh x4c nham lam viéc v&i cac dir liéu khong chinh xac.

® Vi du: hoc gioi, lwvong cao, 1o tuoi



Khai quat vé Logic mo (3/12)
Logic mo (2/3)
® Hoac mot vi du thuwe té khac

® D) ma sat trén dwong khi 1ai xe theo quy chuan nhw sau bao gom quy dinh vé hé s6 ma
sat va do nguy hiem:

Hé s0 ma sat D6 nguy hiém A Sk A% g PRy
4 \ 7 "% -~ "”,
>0.8 Rat an toan Ve o 7 1:
0.60 - 0.79 Tuong ddi an toan LK e d 2
0.40 - 0.59 Nguy hiém
0.35 - 0.39 RAat nguy hiém

0.00-0.34 Vo cling nguy hiém




Khai quat vé Logic mo (4/12)

Logic mo (3/3)

® Nhan xét:
® V&i mot hé s6 ma satla 0,595 gitra nguy hiém va twong doi an toan nén do 1a gi: twwong
doi an toan hay nguy hiem
® Logic co dién khong ly gidi dwoc ménh dé “Hé sé ma sdt la 0,595 nén doan dwong nay
twwong doi an toan” la dung hay sai.



Khai quat vé Logic mo (5/12)

Tap hop mo (Fuzzy Set) (1/8)

® Logic mo dwoc dinh nghia duwa trén tap hop mo hay tap mo’ (fuzzy set)

® Vidu: Xla tap hop nhirng nghién ctru vién cua Vién Han lam Khoa hoc va Cong nghé
Viet Nam (VAST)

® Tap hop A gom nhirng nghién ctru vién trong Linh vuwc Cong nghé thong tin cua VAST,
A la mot tap con cua X. Nhw vay 4 1a mot tap hop binh thwong - goi la tap hop ro hay tap
ro (Crisp set)

® Tap hop B nhirng nghién ctru vién gioi trong Linh vuc Cong nghé thong tin cua VAST.
O’ day B 1a mot khai niém khéng ré béi chwa dinh nghia thé nao 13 “giéi”



Khai quat vé Logic mo (6/12)

Tap hop mo (Fuzzy Set) (2/8)

® Qua do6 ta thay néu tap hop (ky hiéu la A) chira mo6t so6 phan tir cia tip X thi A 1a mot tap
con binh thwong; nén c6 thé ky hieu A = {x € X| x satisfies some property}

® Tuy nhién, do c6 mot s6 phan ti trong tap hop (ky hiéu la B) khéng hoan toan thuoc vé
X, nén budc phai dwa thém cho moi phan t cia tip hop B nay mét mirc d0 phu thudc la
bao nhiéu (hay con goi la d6 thudc) cua n6 vao tap X.

® Khi do, B dwoc viét nhw 1a tap hop ciia mot cap (x, ug(x)) bao gom ca x va mirc dé phu
thudc pz(x) cia nd vao tap hop X, trong do ugz(x) € 10,1], Vx € X khi do ta ky hiéu
B = {(x9//tB(x) ‘x S X}



Khai quat vé Logic mor (7/12)

Pinh nghia Tap ho'p mo (3/8)

® Cho X1a mot khéng gian nén, hay con goi la mot vii tru (Universe) hay la tdp tham
chiéu), A 1a duoc goi la tadp mo trén khong gian nén X néu (va chi néu) A dwoc xac dinh
boix € X vaham p,(x) € [0,1].

® Khi do tap mo A dwoc ky hiéu theo nhirng dang khac nhau nhuw sau:

® Khi Xla tap cac gia tri lién tuc:

A = { HAW) | x & X} hay A = {(,uA(x),x) | x & X} hay A = {(x,//tA(x) | x & X}
X




Khai quat vé Logic mo (8/12)

Pinh nghia Tap ho'p mo (4/8)

® Khi Xla tap cac gia tri roi rac nhw la {x, x5, ... x, }, A dwoc ky hiéu la

n
fia(X)
A =
2=,
=1
® Néu X 1a vo han khong dém dworc, ky hiéu

A = J’,uA(x) dx

X

® Trong do6 u, dwoc goi la ham thudc hay ham thanh vién (Membership Function) dé chi
mirc d0 phu thudc cia cac phan tlr trong tap X vao tap A



Khai quat vé Logic mo (9/12)

Vi du vé tap hop mo (5/8)

® Cho mot khong gian nén hiru han X twong (rng véi do tudi X = {14,25,40,60}. Mot nguwoi
dwoc goi 1a tré khi con trong do tuodi 25

® Khi do, c6 thé xay dung mot tip mo' A gom cac do tuoi tré nhw sau
0.8 1 04 O
A=—+—+—+—
14 25 40 60
® Diéu do6 c6 nghia la gia tri thudc ctia ham thudc p,(x) kng véi: x=14120.8,x=251a1,x =
40la04vax=601a0



Khai quat vé Logic mo (10/12)

Vi du vé tap hop mo’ (6/8)

® Ciing c6 thé ky hiéu: A = {(0.8,14),(1,25), (0.4,40), (0,60) }
Tap m A = {(14,0.8),(25.,1),(40,0.4), (60,0) }

—— Tap md dd tudi tré 4 08 1 04 O
| 4725740 60




Khai quat vé Logic mor (11/12)

Vi du vé tap hop mo (7/8)

® Mot vi du khac lién quan dén viéc can ci vao kién thirc va ngir canh trwc quan deé xay
dung cac tap mo.

® Chang han, khi xem xét lwong Oxy trong mau dé noi 1én mirc d6 nguy kich ciia mot nguoi,
c6 thé xay dung 4 tap mo R, N, C, B nhu sau:
1 1 0 0 0 0

R)4t nguy kich (Iwong Oxy x4p xi 70%): R = — + — + — + — + — +
o (Rjatnguyiach (uong Oxy xapxt 70%): X = 5+ 70+ 75 ¥ 30 " 90 " 100

6o 0 1 0 0 0
N)guy kich (trong khodng gan 75%): N = — + — + — + — + — +
o (Nguyiach (trongkhoang gan 75%): V=5 + 25+ 75 ¥ 30 T 90 * 100




Khai quat vé Logic mor (12/12)

Vi du vé tap hop mo (8/8)

e (C)6thé yéntam (xapxi 80%):C = — 4+ —+ — +

Muc do phu thuoc

0 0 0
60 70 75

0 0 0
B)inh thuwc hoa0%):B=—4+—+4+—+—+—+
e (B)inh thwong (xung quan 0) ot 0t 7s T30 o0

CactapmoR,N,C,B

1 0 0

80 90 ' 100

0 1 1

100

i \ —(R)&t nguy kich
' 4
\ / (N}guy kich
08 - P d (C)6 thé yén tam
/ ——(B)inh thuong
/
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2 /
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/
/
D O < \( / \S
60 70 I 80 85 90 95 100

Luong Oxy trong mau



Dung ngon ngir Python (1/7)

Dung go6i phan mém scikit-fuzzy

® pé str dung dwoc cac ham va phwong thirc lién quan dén logic mo khi viét chwong trinh
bang Python, can install thém cac gbi thw vién scikit-fuzzy (https://scikit-
fuzzy.readthedocs.io/en/latest/)

® Viéc install dwoc thwce hién bang 1énh pip hodc 1énh python -m pip tai dong 1énh ctia hé
diéu hanh véi tén goéi twong (rng

® pip install scikit-fuzzy # fuzzy logic

® pip install numpy tinh toan so

® pip install scipy thw viéec cac tinh toan khoa hoc

® pip install matplotlib # dé vé do thi
® V&i Python3: dung lénh pip3 hoac python3 -m pip


https://pypi.org/project/scikit-fuzzy/

Dung ngon ngir Python (2/7)

Mot s6 ham thuoc thong dung trong scikit-fuzzy

® C6 mot s6 ham thuoc (ham thanh vién) thong dung nhw
® Ham thuoc tam giac: trimf(x,abc)
® Ham thuoc hinh thang: trapmf(x,abcd)
® Ham dang chir Z, chir S: zmf(x,a,b), smf(x,a,b)

® Va mot sO ham khac c6 thé tim thay trong module c6 tén membership tai https://scikit-
fuzzy.readthedocs.io/en/latest/api/skfuzzy.membership.html



Dung ngon ngir Python (3/7)
Cac ham thuoc co trong scikit-fuzzy

MOdllle: membership

skfuzzy. membership : fuzzy membership function generators

skfuzzy.membership.dsigmf (x,bl,cl,b2,¢2) Difference of two fuzzy sigmoid membership functions.

skfuzzy.membership.gaussZmf (x, meanl, ...) Gaussian fuzzy membership function of two combined Gaussians.

skfuzzy.membership.gaussmf (x, mean, sigma) Gaussian fuzzy membership [unction.

skfuzzy.membership.gbellmf (x,a, b, c) Generalized Bell [unction {uzsy membership generator.
skfuzzy.membership.piecemf (x, ahc) Piecewise linear membership [unction (particularly used in FIRE flters).
skfuzzy.membership.pimf (x,a, b, c,d) Pi-function fuzzy membership generator.

skfuzzy.membership.psigmf (x,bl,cl,b2,c2) Product of twa sigmoid membership functions.

skfuzzy.membership.sigmf (x,b,c) The bhasic sigmoid membership function generator.
skfuzzy.membership.smf (x,a,b) S-function fuzzy membership generator.
skfuzzy.membership.trapmf (x,abcd) Trapezoidal membership function generator.
skfuzzy.membership.trimf (x, abc) Triangular membership function generator.

skfuzzy.membership.zmf (x,a,b) Z-function fuzzy membership generator.




Dung ngon ngir Python (4/7)
Mot so vi du vé ham thuoc
® Ham dang tam giac, trimf(x,v), trong d6 x, v1a mang 1 chiéu; x 1a khong gian nén, v c6

3phantv = [a,b,c],with a < b < c

® Tap mo (N)guy Kich va (C)6 thé yén tam trong vi du truwéc c6 ham thudc dang tam giac.

CactapmoN, C

10 1 A (N)}guy kich
/ \ (C)o thé yén tam
f
\
O 8 p / \
/ \
\ / \
S / \
2 / \
= 0.6 1 / \
= / \
—— / \
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T 0.4 1 / \
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- / \
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Luong Oxy trong mau



Dung ngon ngir Python (5/7)

Vé do6 thi ham thuoc dang tam giac

# import thu vién dé sur dung # Tao d6 thi trong khung chiéu réng 12

from skfuzzy import trimf

1mport numpy as np

# chiéu cao 4

# Két qua nhu hinh vé trudéc

import matplotlib.pyplot as plt plt.figure( figsize=(12,4) )

plt.titleC "Cac tap mo R, N, C, B" )
plt.plot( X, N, label="(N)guy kich" )

plt.plot( X, C, label="(C)6 thé yén tdm" )

# Tgo mang mot chiéu cho X plt.xlabel( "Lugng Oxy trong mau" )
# R va C la cac tap mo vér ham thudc

4 tam gidc plt.ylabel( "Muc do6 phu thudc" )

X = np.array( [60,70,75,80,90,100] ) plt.legend( loc="upper right" )

N = trimf( X, [70,75,80] ) plt.show()

C = trimf( X, [75,80,90] )




Dung ngon ngir Python (6/7)

Ham thuoc dang hinh thang

® Ham dang tam giac, trapmf(x,v), trong do6 x, v1a mang 1 chiéu; x 1a khong gian nén, v
co4phantrv = [a,b,c,d],with a < b <c<d

® Tap mo (R)at nguy kich va (B)inh thwong trong vi du trwéc c6 ham thudc dang hinh
thang.

1t.figure( figsize=(12,4) )

.titleC "Cac tap mo R, B" )

.plot( X, R, label="(R)at nguy kich" )
lt.plot(C X, B, label="(B)inh thuong" )
.xlabel( "Lwogng Oxy trong mau" )
.ylabel( "Muc dé phu thudc" )

from skfuzzy import trapmf

# CO thé viét from skfuzzy import *
X = np.array( [60,70,75,80,90,100] )
R = trapmf( X, [60,00,70,75] )

B = trapmf( X, [80,90,100,100] )

[t.legend( loc="upper right" )
.show()

T T T T T O T O
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Dung ngon ngir Python (7/7)

Vé do thi ham thudc dang hinh thang

CactapmoR, B

10 1 _\\ - (R)at nguy kich
\ (B)inh thuong
08 -
% \\\
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'? 0.4 \\'\
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C,ung ta Cu?ng Cot .3 lfl ng lla,te_lp.r,no'. img _ np.arrayC [0.8,1,0.4.0]
cach tao mang 1 chieu trng v&i cac gia tri lan
lwot Ia d6 thuoc twong (rng voi cac phan tw Ve
trong khong gian nén s 1 04 o
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14 25 40 ' 60




m ‘A = A \
PDieu khien mo
Fuzzy Control

® Hé thong diéu khién mo

® Xay dung hé thong diéu khién mo tong quat

® Giadi quyét bai toan diéu khién md bang Python

langtv@gmail.com

Trong phadn nay chu yéu trinh bay cdch thirc
ditng ngén ngir Python dé gidi quyét bai todn
thuwc té theo tw duy cua con nguoi.



m ‘A = A \
PDieu khien mo
Hé thong diéu khién mo (Fuzzy Control System)

® Hé thong diéu khién mo, hay hé diéu khién logic mo (FLC - Fuzzy Logic Control) 1a mot hé
thong diéu khién dwa trén logic mo bang cach phan tich nhirng trang thai vat ly theo gia
tri lién tuc thudc doan [0,1].

® Co theé coi FLC Ia mdt cach thong minh dé diéu khién mot tién trinh dwa trén cac luat
dang IF - THEN.

® Diéu khién logic m¢ 1a mot cach tiép can heuristic ma c6 thé dé dang dwa kién thirc va cac
dac trung trong suy nghi cia con nguwoi vao viéc thiét ké cac bo diéu khién phi tuyén phirc
tap, ma khong can thiét lap dwéi dang mo hinh toan hoc hay thuat toan may tinh.



Piéu khién mo
So’ do hé diéu khién mo

® Buwdc dau tién trong quy trinh xay
dung bo diéu khién mo 1a xac dinh
cac bién dau vao va dau ra caa bo RULES
diéu khién (la nhirng dir liéu ro)

7 1> ’ A < A © guru99.com
® Sau do la cac luat hay quy tac dieu
khién dwoc xay dung theo thuit ngir
cua ngon ngir tw nhién. crisp
e \ \ =D . \ Input Fuzzy Input Fuzzy Output Crisp Output
® Cuoi cung la giai mo » Fuzzifier ™ - Intelligence ™ - Defuzzifier ’

® So do cia mot hé thong diéu khién
mo nhw hinh
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Xay dwng mot hé thong diéu

Cac giai doan tong quat

Kh

® Giai doan 1: xac dinh cac bién dau vao va dau ra ctia hé diéu khién, cung v&i cac mién gia
tri cia chung nhuw 1a cac khong gian nén. Ttr d6 xac dinh dau la tién dé (Antecendent), dau
la két qua (Consequent)

® Giai doan 2: dwa trén cac bién nay va ngoén ngir tw nhién dé xay dung cac tap mo twong
rng sao cho thé hién dwoc cac y twdng chinh cia hé diéu khién

® Giai doan 3: xay duwng nhitng luat if then mo thé hién moi quan hé gitra dau vao va dau ra
trén cac bién ngon ngir nay. Chang han, théng qua viéc khai khoang dir liéu (data mining)
dé tim luat két hop véi mot nguwdng nao do.

® Giai doan 4: xay dung hé thong dé tinh toan

® Giai doan 5: giai m¢ va xuat két qua



Dung ngon ngir Python

Bai toan 1: Xay dwng mot bo diéu chinh may lanh tw dong can clr vao sd nguwoi c6 trong phong
va nhiéet do trong phong va nhiét do bén ngoai phong

® Giai doan 1: Dir liéu nhap va mién gia tri
dé tao bo tién dé va két qua

# Cach viét import kiéu khdc

® Nhép import skfuzzy as fz

® SO ngu'(‘)d trong phbngN — [1,1()] c N import numpy das np

from skfuzzy import control as ctrl

® Nhiét do trong phon
' - §§:F’ §§ N = ctrl.Antecedent([1,2,3,4,5,6,7,8,9,10],"So nguoi™)

En — [18,30] = N Tin = ctrl.Antecedent(np.arange(18,31), " "Nhiet do trong phong")

. A A \ . \ Tout = ctrl.Antecedent(np.arange(20,41),"Nhiet do ngoai troi")
® Nhiét do ngoai troi

L = ctrl.Consequent(np.arange(18,27),"Muc dieu chinh")

T, =120,40] € N
® Xuat:

® Mirc diéu chinh L = [18.,27] € N



Dung ngon ngir Python

® Nhirng phwong thirc nhu Antecedent(),
Consequent() co trong module co6 tén
control cua goi scikit-fuzzy nén can phai
import boi lénh from skfuzzy import
control

® Ngoaira, do muodn dung chir ctrl thay cho
control nén bo sung thém as ctrl trong Iénh
import nay.

® Trong module nay con c6 cac phwong thirc
khac nhuw bang

® Trong module nay con c6 cac phwong thirc

khac nhuw bang

MOdllle: control

skfuzzy.control subpackage, providing a high-level API for fuzzy system design.

skfuzzy.control.Antecedent (universe, label)

skfuzzy.control,Consequent (universe, label)

Antecedent {(input/sensor) variahle for a fuzzy control system.

Consequent (oulput/control) variable [or a [uzzy control system.

skfuzzy.control.ControlSystem ([rules])

Base class Lo conlain a Fuzey Control System.

skfuzzy.control.ControlSystemSimulation (...)

Calculate results from a ControlSystem.

skfuzzy.control.Rule ([antecedent, ...])

Rule in a fuzzy cantrol system, cannecting antecedent(s) to

cansequent(s).




. . A , A N["It nguoi"] = fz.trapmf( N.universe,[1,1,2,3] )
® Giai doan 2: xay dung cac tap e ° |
. - ' ' N["Trung binh"] = fz.trapmf( N.universe,[2,3,5,6] )
mo N["Nhieu nguoi"] = fz.trapmf( N.universe,[5,6,7,8] )
o Sé’ngll’O"l cO 4 tép mo’ N["Rat nhieu"] = fz.trapmf( N.universe,[7,8,10,10] )
, . N.view()
® [t nguoi
10 +— | ‘ r
® Trung binh | i =g Erou
| Tung binh
n . . . | | —1 Nh i
® Nhiéu nguoi - — Ratnhieu
® Rat nhiéu £ 06
@ (
=
T 04
0.2 -
0.0 I \ : { , | : ; ]
1 2 3 4 L 3 7 8 9 10

S0 Nguol



® Nhiét do trong phong: co 3
tap mo:

® Lanh
® Vira

® Nong

Bai toan 1

Tap mo voi ham thuoc

Tin["Lanh"] = fz.trapmf( Tin.universe,[18,18,19,21] )
Tin["Vua"] = fz.trapmf( Tin.universe,[20,22,25,27] )
Tin["Nong"] = fz.trapmf( Tin.universe,[26,28,30,30] )
Tin.view()
10
08 -
g 0.6 -
3
-
D 04
0.2 — Lanh
Via
—— Nong
OO | 'A | | | | 1
18 20 22 24 26 28 30

Nhiet do trong phong




Bai toan 1

Biéu dién tip mo

. A A " \ s s Tout["Lanh"] = fz.trapmf( Tout.universe,[20,20,21,22
® Nhiéet do ngodai troi: co 4 T : Pt | [ 1
£3 D out["Vua"] = fz.trapmf( Tout.universe,[21,23,206,28] )
ap mMo: Tout["Nong"] = fz.trapmf( Tout.universe,[27,29,34,36] )
® Lanh Tout["Rat nong"] = fz.trapmf( Tout.universe,[35,38,40,40] )
. Tout.view()
® Vwa
o i 10 +— |
NOng " —— Lanh
| VWia
% ’ D8 - .' | — NOng
® Rat nOng | | —— Rat nong
2064 |
= |
D 04 |
|
02 - '. .' )
00 + — " R oo Y |

) Y
200 22.5 25.0 27.5 30.0 32.5 35.0 375 40 0
Nhiet do ngoai troi



Bai toan 1

 ["Rat thap"] = fz.trimf( L.universe,[18,18,20] )
L ["Thap"] = fz.trimf( L.universe,[19,20,22] )
L["Trung binh"] = fz.trapmf( L.universe,[21,22,23,24] )

® Mirc diéu chinh: c6 5 tip mo:
® Ratthap

P Thép L["Cao"] = fz.trimf( L.universe,[23,24,25,26] )
L["Rat cao"] = fz.trapmf( L.universe,[25,26,27,27] )
® Trung binh L.view()
® Cao —y S
| | , — Rat thap
~N | ' J Thap
® Rat cao 08 \ f || —| Fungbinh
- | — (a0
Rat cao
£ 06 - |
7 | 3
- |
2 041 |
0.2
0.0 ! 1 r‘ } ‘l ' '7—

8 19 20 21 2 23 24 3 2% 27
Muc dieu chinh



Bai toan 1

Luat mo (Fuzzy Rules)

® Giai doan 3: Luit mo¢ dang if then dwoc rit ra theo quy tac cia "chuyén gia" nhw sau:

® Néu nhiét do cang nong thi mirc diéu chinh phai thap.

® Nhiét do (ca bén ngoai lan bén trong) ty 1é thuin v&i s6 ngwoi c6 trong phong

N Tin Tout L

It nguoi _anh Lanh Rat cao
_anh Vua Rat cao
_anh Nong Cao
_anh Rat nong Cao

It nguoi Vua Lanh Rat cao
Vua Vua Cao
Vua Nong Cao
Vua Rat nong | Trung binh

N Tin Tout L
It nguoi Nong Lanh Cao
Nong Vua Trung binh
Nong Nong Trung binh
Nong Rat nong Thap
Trung binh Lanh Lanh Rat cao
_anh Vua Rat cao
_anh Nong Cao
Lanh Rat nong | Trung binh




N Tin Tout L
Trung binh Vua Lanh Cao
Vua Vua Trung binh
Vua Nong Thap
Vua Rat nong Thap
Trung binh Nong Lanh Cao
Nong Vua Trung binh
Nong Nong Thap
Nong Rat nong Thap
Nhieu nguoi Lanh Lanh Cao
_anh Vua Trung binh
_anh Nong Trung binn
Lanh Rat nong Thap
Nhieu nguoi Vua Lanh Trung binh
Vua Vua Trung binn
Vua Nong Thap
Vua Rat nong Thap

N Tin Tout L
Nhieu nguoi Nong Lanh Trung binh
Nong Vua Thap
Nong Nong Thap
Nong Rat nong Rat thap
Rat nhieu Lanh Lanh Trung bin
_anh Vua Trung bin
_anh Nong Thap
_ann Rat nong Thap
Rat nhieu Vua Lanh Trung binh
Vua Vua Thap
Vua Nong Thap
Vua Rat nong Rat thap
Rat nhieu Nong Lanh Thap
Nong Vua Thap
Nong Nong Rat thap
Nong Rat nong Rat thap




Dung ngon ngir Python

® Bing ngdn ngit Python (khéng phai ngdn ngitr tw nhién nhw binh thwong) cac luit nay
dwoc viet duwdi dang nhu sau:

R = ctrl.Rule( N[™] & Tin|[""| & Tout[™], L[""] )

R1_2 = ctrl.Rule( N["It nguoi”] & Tin["Lanh"] & (Tout["Lanh"] | Tout["Vua"]), L["Rat cao"] )
R3_4 = ctrl.Rule( N["It nguoi"] & Tin["Lanh"] & (Tout["Nong"] | Tout["Rat nong"]), L["Cao"] )
R5 = ctrl.Rule(C N["It nguoi"] & Tin["Vua"] & Tout["Lanh"], L["Rat cao"] )

R6_7 = ctrl.RuleC N["It nguoi"] & Tin["Vua"] & (Tout["Vua"] | Tout["Nong"]), L["Cao"] )

R8 = ctrl.Rule( N["It nguoi"] & Tin["Vua"] & Tout["Rat nong"], L["Trung binh"] )

R9 = ctrl.Rule( N["It nguoi"] & Tin["Nong"] & Tout["Lanh"], L["Cao"] )

R10_11 = ctrl.Rule( N["It nguoi”] & Tin["Nong"] & (Tout["Vua"] | Tout["Nong"]), L["Trung binh"] )
R12 = ctrl.Rule( N["It nguoi"] & Tin["Nong"] & Tout["Rat nong"], L["Thap"] )




Dung ngon ngir Python

R13_14 = ctrl.RuleC N["Trung binh"] & Tin["Lanh"] & (Tout["Lanh"] | Tout["Vua"]), L["Rat cao"] )

R15 = ctrl.Rule( N["Trung binh"] & Tin["Lanh"] & Tout["Nong"], L["Cao"] )

R16 = ctrl.Rule( N["Trung binh"] & Tin["Lanh"] & Tout["Rat nong"], L["Trung binh"] )

R17 = ctrl.Rule( N["Trung binh"] & Tin["Vua"] & Tout["Lanh"], L["Cao"] )

R18 = ctrl.Rule(C N["Trung binh"] & Tin["Vua"] & Tout["Vua"], L["Trung binh"] )

R19_20 = ctrl.Rule(C N["Trung binh"] & Tin["Vua"] & (Tout["Nong"] | Tout["Rat nong"]), L["Thap"] )
R21 = ctrl.Rule( N["Trung binh"] & Tin["Nong"] & Tout["Lanh"], L["Cao"] )

R22 = ctrl.Rule( N["Trung binh"] & Tin["Nong"] & Tout["Vua"], L["Trung binh"] )

R23_24 = ctrl.RuleC N["Trung binh"] & Tin["Nong"] & (Tout["Nong"] | Tout["Rat nong"]), L["Thap"] )
R25 = ctrl.Rule(C N["Nhieu nguoi"] & Tin["Lanh"] & Tout["Lanh"], L["Cao"] )

R26_27 = ctrl.Rule(C N["Nhieu nguoi"] & Tin["Lanh"] & (Tout["Vua"] | Tout["Nong"] ), L["Trung binh"])
RZ28 = ctrl.Rule(C N["Nhieu nguoi"] & Tin["Lanh"] & Tout["Rat nong"], L["Thap"] )

R29_30 = ctrl.Rule(C N["Nhieu nguoi"] & Tin["Vua"] & (Tout["Lanh"] | Tout["Vua"] ), L["Trung binh"] )
R31_32 = ctrl.Rule(C N["Nhieu nguoi"] & Tin["Vua"] & (Tout["Nong"] | Tout["Rat nong"]), L["Thap"] )
R33 = ctrl.RuleC N["Nhieu nguoi"] & Tin["Nong"] & Tout["Lanh"], L["Trung binh"] )

R34_35 = ctrl.Rule( N["Nhieu nguoi"] & Tin["Nong"] & (Tout["Vua"] | Tout["Nong"]), L["Thap"] )

R36 = ctrl.Rule( N["Nhieu nguoi"] & Tin["Nong"] & Tout["Rat nong"], L["Rat thap"] )




Dung ngon ngir Python

R37_38 = ctrl.Rule( N["Rat nhieu"] & Tin["Lanh"] & (Tout["Lanh"] | Tout["Vua"]), L["Trung binh"])
R39_.40 = ctrl.Rule( N["Rat nhieu"] & Tin["Lanh"] & (Tout["Nong"] | Tout["Rat nong"]), L["Thap"] )
R41 = ctrl.Rule(C N["Rat nhieu"] & Tin["Vua"] & Tout["Lanh"], L["Trung binh"] )

R42_43 = ctrl.Rule( N["Rat nhieu"] & Tin["Vua"] & (Tout["Vua"] | Tout["Nong"]), L["Thap"] )

R44 = ctrl.Rule(C N["Rat nhieu"] & Tin["Vua"] & Tout["Rat nong"], L["Rat thap"] )

R45_46 = ctrl.Rule( N["Rat nhieu"] & Tin["Nong"] & (Tout["Lanh"] | Tout["Vua"]), L["Thap"] )

R47_48 = ctrl.Rule( N["Rat nhieu"] & Tin["Nong"] & (Tout["Nong"] | Tout["Rat nong"]), L["Rat thap"])

® Giai doan 4: xay duwng hé thong mo phong dwa trén cac luat da cé

rules = [R1_2,R3_4,R5,R6_7,R8,R9,R10_11,R12,R13_14,R15,R16,R17,R18,R19_20,R21,R22,R23_24,
R25,R26_27 ,R28 ,R29_30,R31_32,R33,R34_35,R36,R37_38,R39_40,R41,R42_43 R44 R4A5_46,R47_48]

system = ctrl.ControlSystemSimulation( ctrl.ControlSystem(rules) )




Dung ngon ngir Python

® Giai doan 5: nhip dirliéu dau vao l1a 3 yéu to: L, Tin, Tour sau d6 giai mo va xuat két qua la
L.

iN = int( input("SO6 nguoi: ") )
1Tin = float( input("Nhiét d6 trong phong: ") )
1Tout = float( input("Nhiét d6 bén ngoai: ") )

system. compute()

system.input["So nguoi”] = 1N oL = system.output["Muc dieu chinh"]

system.input["Nhiet do trong phong"] = 1T1in L.view( system )

system.input["Nhiet do ngoai troi"] = iTout

print( "Vo1 %d nguoi & trong phong, nhiét dé trong phong
la %.1f va ngoai troi la %.1f thi mirc diéu chinh 1a %d" %
(iN,1Tin,1Tout,ol) )




Bai toan 1

10 - — —
A ~ . A . 9 2 ya | —  Rat thap
® Nhap dir liéu, gia sw voi L, Tin, Tout Thap
084 ' ' —— Trung binh
” . — | Gao
SO nguol: 4 \ |/ Rat cao
Nhiét d6 trong phong: 27 2 06 1 | g
Nhiét d6 bén ngoai: 30 - ,( {
3 041 | |
0.2
® Két qué 0.0 : | : : ; , : : ,
18 19 20 21 22 23 24 25 26 27

Muc dieu chinh

Véi 4 nguoi & trong phong, nhiét do0 trong phong la 27.0 va ngoai troi la 30.0 thi mkc diéu chinh 1la 20



Dung ngon ngir Python

Bai toan 2: Du bao mirc do lay lan ctia bénh viém phoi Wuhan sé l1ay lan ra (Spread) sao trén
cac vung dia 1y can cr vao s6 ngwoi nhiém bénh (Confirmed Cases), sO ngw1i tlir vong va nguy
kich (Deaths & Serious Critical) cling nhw mirc do tiép giap voi vung dia ly (Border) cé nguy
CO’ cao.

® Giai doan 1: dw lieu
® Dir li€u nhap:
® Tong s6 ngwoi nhiém bénh (dwong tinh): X~ = [1,100000] € N
® SO nguoi da tir vong: X, = [1,10000] € N

® Mirc do tiep giap: Xz = {1,2,3} # Xdy dung 4 khdng gian nén tuong ung
® Két qua XC = np.arange(1,100001)
® Mirc do lay lan: X = [1,10] € N XD = np.arange(l1,10001)
XB = [1,2,3]

XS = np.arange(1,11)



Lnvn W@ O O H

Dinh nghia tién dé va két ludn dua trén cdc bién ngbn ngir

ctrl
ctrl
ctrl

ctrl

.Antecedent( XC,"Cases" )
.Antecedent( XD, "Deaths" )
.Antecedent( XB,"Border" )
.Consequent( XS, "Spread" )

® Giai doan 2: tap mo

® S6 ngwoi nhiem

® |t
® Trung binh
® Nhiéu

® Rit nhiéu

"It"] = fz.zmf( C.universe,1000,10000 )

"Trung binh"] = fz.pimf( C.universe,3000,10000,20000,00000 )
"Nhieu"] = fz.gbellmf( C.universe,3000,3,70000 )

"Rat nhieu"] = fz.smf( C.universe,65000,90000 )

.view()

O Oy OO O OO




® O day c6 ham thanh vién dang:

® Chir Z: zmf()

® Chir lI: pimf()

® Qua chuodng: gbellmf()
® Chir S: smf()
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® SO ngwo'i tir vong
® |t
® Trung binh
® Nhiéu

® Rit nhiéu

D["It"] = fz.trapmf(C D.universe,[1,1,200,500] )

D["Trung binh"] = fz.trapmf( D.universe, [300,1000,2000,6000] )
D["Nhieu"] = fz.trapmf( D.universe,[5000,6000,7000,8000] )
D["Rat nhieu"] = fz.trapmf( D.universe,[7500,8000,10000,10000] )
D.view()
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B["Khong"] = fz.trimf( B.universe,[1,1,2] )
® Muwrc do tiep giap B["Co"] = fz.trimf( B.universe,[1,2,3] )
o Khﬁng B["Gian tiep"] = fz.trimf(C B.universe,[2,3,3] )
, B.view()
® Co
® Gian tiép al
08 -
.2'06 ‘ —  Khong
@ Co
E 04 . —— Gian tiep
0.2 -
00

T ' T T T T Y \
100 125 150 175 200 L2423 2.50 275 3.00
Border



® Mirc do lay lan
® Khong
® |t
® Vira phai
® Cao

® RAt cao

Bai toan 2

nwvh unmnh nh nh U”h ;M

"Khong"] = fz.trimf( S.universe,[1,1,3] )
"It"] = fz.trapmf( S.universe,[2,3,4,5] )
"Vua phai"] = fz.trapmf( S.universe,[4,5,6,7] )
"Cao"] = fz.trapmf( S.universe,[06,7,8,9] )

"Rat cao"] = fz.trimf( S.universe,[8,10,10] )

.view()

10 4 , —_—
| —— Khong
: It |
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® (Giai doan 3: Luat mo

Bai toan 2

Luat mo (Fuzzy Rules)

® SO nguoi nhiém, hodc sO nguoi tir vong cang nhiéu thi mirc d6 14y lan cang cao

® Tiép gidp vdi vung dich thi dé 1y nhieém

C D B S
It t Khong Khong
t Co It
t Gian tiep Khong
It Trung bin Khong Khong
Trung bin Co It
Trung bin Glan tiep It
It Nhieu Khong Vua phai
Nhieu Co Vua phal
Nhieu Gian tiep Vua phal

C D B S
It Rat nhieu Khong Vua phai
Rat nhieu Co Vua phai
Rat nhieu | Gian tiep Vua phal
Trung binh t Khong Khong
t Co t
t Gian tiep t
Trung binh | Trung binh Khong t
Trung binh Co Vua phai
Trung binh | Gian tiep Vua phai




toan 2

C D B S
Trung binh Nhieu Khong Vua phai
Nhieu Co Cao
Nhieu Gian tiep It
Trung binh | Rat nhieu Khong Vua phai
Rat nhieu Co Cao
Rat nhieu | Gian tiep Vua phai
Nhieu t Khong Vua phai
t Co Vua phal
t Glan tiep It
Nhieu Trung binh Khong Vua phai
Trung binh Co Cao
Trung binh | Gian tiep It
Nhieu Nhieu Khong It
Nhieu Co Cao
Nhieu Gian tiep Vua phai

C D B S

Nhieu Rat nhieu Khong Cao
Rat nhieu Co Rat cao

Rat nhieu | Gian tiep Cao
Rat nhieu t Khong Vua phai
t Co Vua phal
t Gian tiep Vua phal
Rat nhieu | Trung binh Khong Vua phai

Trung binh Co Cao
Trung binh | Giantiep | Vua phai

Rat nhieu Nhieu Khong Cao
Nhieu Co Rat cao

Nhieu Gian tiep Cao

Rat nhieu | Rat nhieu Khong Cao
Rat nhieu Co Rat cao

Rat nhieu | Gian tiep Cao




Dung ngon ngir Python

® D& phu khap, s6 luat cdn c6 4 X 4 X 3 = 48 luat nhw trén

Rl = ctrl.RuleC C["It"] & D["It"] & (B["Khong"]), S["Khong"] )

R2Z = ctrl.RuleC C["It"] & D["It"] & (B["Co"]), S["It"] )

R3 = ctrl.RuleC C["It"] & D["It"] & (B["Gian tiep"]), S["Khong"] )
R4 = ctrl.RuleC C["It"] & D["Trung binh"] & (B["Khong"]), S["Khong"] )

R5_.6 = ctrl.RuleC C["It"] & D["Trung binh"] & (B["Co"] | B["Gian tiep"]), S["It"] )

R7_8_9 = ctrl.Rule(C C["It"] & D["Nhieu"] & (B["Khong"] | B["Co"] | B["Gian tiep"]), S["Vua phai"] )
R10_11_12 = ctrl.RuleC C["It"] & D["Rat nhieu"] & (B["Khong"]IB["Co"]IB["Gian tiep"]), S["Vua phai"])
R13 = ctrl.RuleC C["Trung binh"] & D["It"] & (B["Khong"]), S["Khong"] )

R14_15 = ctrl.Rule( C["Trung binh"] & D["It"] & (B["Co"] | B["Gian tiep"]), S["It"] )

R16 = ctrl.Rule(C C["Trung binh"] & D["Trung binh"] & (B["Khong"]), S["It"] )

R17_18 = ctrl.Rule(C C["Trung binh"] & D["Trung binh"] & (B["Co"] | B["Gian tiep"]), S["Vua phai"] )
R19 = ctrl.Rule(C C["Trung binh"] & D["Nhieu"] & (B["Khong"]), S["Vua phai"] )

R20 = ctrl.RuleC C["Trung binh"] & D["Nhieu"] & (B["Co"]), S["Cao"] )

R21 = ctrl.Rule(C C["Trung binh"] & D["Nhieu"] & (B["Gian tiep"]), S["It"] )




R22 = ctrl.Rule(C C["Trung binh"] & D["Rat nhieu"] & (B["Khong"]), S["Vua phai"] )

R23 = ctrl.RuleC C["Trung binh"] & D["Rat nhieu"] & (B["Co"]), S["Cao"] )

R24 = ctrl.RuleC C["Trung binh"] & D["Rat nhieu"] & (B["Gian tiep"]), S["Vua phai"] )
R25_26 = ctrl.Rule(C C["Nhieu"] & D["It"] & (B["Khong"] | B["Co"]), S["Vua phai"] )
R27 = ctrl.Rule(C C["Nhieu"] & D["It"] & (B["Gian tiep"]), S["It"] )

R28 = ctrl.Rule(C C["Nhieu"] & D["Trung binh"] & (B["Khong"]), S["Vua phai"] )

R29 = ctrl.Rule( C["Nhieu"] & D["Trung binh"] & (B["Co"]), S["Cao"] )

R30 = ctrl.Rule(C C["Nhieu"] & D["Trung binh"] & (B["Gian tiep"]), S["It"] )

R31 = ctrl.Rule(C C["Nhieu"] & D["Nhieu"] & (B["Khong"]), S["It"] )

R32 = ctrl.Rule( C["Nhieu"] & D["Nhieu"] & (B["Co"]), S["Cao"] )

R33 = ctrl.Rule(C C["Nhieu"] & D["Nhieu"] & (B["Gian tiep"]), S["Vua phai"] )

R34 = ctrl.Rule(C C["Nhieu"] & D["Rat nhieu"] & (B["Khong"]), S["Cao"] )

R35 = ctrl.Rule(C C["Nhieu"] & D["Rat nhieu"] & (B["Co"]), S["Rat cao"] )

R36 = ctrl.Rule( C["Nhieu"] & D["Rat nhieu"] & (B["Gian tiep"]), S["Cao"] )

R37_38_39 = ctrl.Rule(C C["Rat nhieu"] & D["It"] & (B["Khong"] | B["Co"]IB["Gian tiep"]), S["Vua phai"])
R40 = ctrl.Rule(C C["Rat nhieu"] & D["Trung binh"] & (B["Khong"]), S["Vua phai"] )

R41 = ctrl.Rule(C C["Rat nhieu"] & D["Trung binh"] & (B["Co"]), S["Cao"] )

R42 = ctrl.Rule(C C["Rat nhieu"] & D["Trung binh"] & (B["Gian tiep"]), S["Vua phai"] )
R43 = ctrl.Rule(C C["Rat nhieu"] & D["Nhieu"] & (B["Khong"]), S["Cao"] )

R44 = ctrl.Rule(C C["Rat nhieu"] & D["Nhieu"] & (B["Co"]), S["Rat cao"] )

R45 = ctrl.Rule( C["Rat nhieu"] & D["Nhieu"] & (B["Gian tiep"]), S["Cao"] )

R46 = ctrl.Rule(C C["Rat nhieu"] & D["Rat nhieu"] & (B["Khong"]), S["Cao"] )

R47 = ctrl.Rule(C C["Rat nhieu"] & D["Rat nhieu"] & (B["Co"]), S["Rat cao"] )

R48 = ctrl.Rule( C["Rat nhieu"] & D["Rat nhieu"] & (B["Gian tiep"]), S["Cao"] )




Dung ngon ngir Python

® Giai doan 4: xay duwng hé thong mo6 phong

rules = [R1,R2,R3,R4,R5_6,R7_8_9,R10_11_12,R13,R14_15,
R17_18,R19,R20,R21,R22,R23,R24 ,R25_26,R27,R28 ,R29,R30,

R33,R34,R35,R36,R37_38_39,R40,R41,R42 ,R43,R44 R4S, R4AG,

system

R16,
R31,R32,

R47 ,R48]

= ctrl.ControlSystemSimulation( ctrl.ControlSystem(rules) )

® Giai doan 5: nhap dir li€u va giai mo

1C
1D

1B =

2:.CO,

int( input("S6 ngudi bi nhiem: ") )
int( input("Téng s6 tur vong: ") )

int( input("Muc dé tiép giap (1:khoéng,
3:gidn tiép): ") )

system.1in
system.1in

system.1in

Ut

put

hut

"Deaths" ]

"Border"_

"Cases"] = 1C

1D
1B




Bai toan 2

system. compute()

oS = system.output["Spread"]

print("S& ngudi nhiém %d, tUr vong %d; tiép gidp cdp do %d. Kha nang ldy lan cép dé %d" % (iC,iD,iB,0S5))
S.view( system )

104
| — Khong
S6 ngudi bi nhiém: 80000 \ ’ |
2 L 08 - — Vua phai
Tong sO tu vong: 8000 \ 41— O |
Mirc do tiép gidp (1:khong, 2:cd, 3:gidn tiép): 2 \ ~— Ratcao
= 06 - \ |
@ \ | (
G 04 |
- 0 .
S6 ngudi nhiem 80000, tir vong 8000; tiép gidp \ /
cép d6 2. Kha nang lay lan cdp d6 9 0.2 - \ | f
0.0 e :

Spread




Dung ngon ngir Python

Bai toan 3: Xép hang tin dung (xem “Logic mo va cac bai toan rng dung trong linh vuec tai
chinh”, Tap san Tin hoc Quan ly, Tap 3, S0 1&2, 2014, tr.27-44, https: //www.academia.edu/

24400043 /LOGIC_ MO VA _CAC BAI TOAN U'NG_ DUNG_TRONG LINH VU'C TAI CHINH).
Trong d6 nhan than, kha nang tai chinh va tai san nhu la tién dé dé xép hang tin dung

Tudi
~? . ? . A ~N Trinhdoh : |
® Dé don gian, viéc xép hang \
’ 2 A Tuoi i—’ . ' -
tm,dur}g o CAIay dtr(_)fc suy Sonl— " sé con
doan tw nhdan thdan (nhan “Tinhtrang hon nhan  Xéphang
khau hoc), tai chinh va tai  88con Thtl nhap hang thang Nhnkhiuhoc
1n dam ba hw hinh bé SR - Tham nién céng tac = Taichinh
san dam bao (Il u 1111 en) ' Tham nién cong tac | _ ) i Yaisan dam bao
. Loai hgp dong lao dong
Loal hop déng lao dong
- Gia tri tai san xe
avimisnms

Gia tri tai san khac . s
| Gia tri tai san nha o
Gia tri tai san khac

KET QUA

55


https://www.academia.edu/24400043/LOGIC_M%E1%BB%9C_V%C3%80_C%C3%81C_B%C3%80I_TO%C3%81N_%E1%BB%A8NG_D%E1%BB%A4NG_TRONG_L%C4%A8NH_V%E1%BB%B0C_T%C3%80I_CH%C3%8DNH
https://www.academia.edu/24400043/LOGIC_M%E1%BB%9C_V%C3%80_C%C3%81C_B%C3%80I_TO%C3%81N_%E1%BB%A8NG_D%E1%BB%A4NG_TRONG_L%C4%A8NH_V%E1%BB%B0C_T%C3%80I_CH%C3%8DNH
https://www.academia.edu/24400043/LOGIC_M%E1%BB%9C_V%C3%80_C%C3%81C_B%C3%80I_TO%C3%81N_%E1%BB%A8NG_D%E1%BB%A4NG_TRONG_L%C4%A8NH_V%E1%BB%B0C_T%C3%80I_CH%C3%8DNH

Dung ngon ngir Python

® Xép hang tin dung dwoc phan thanh 3 mirc trong khoang diém [0,10]
® Ruiro thap
® Rui ro trung binh
® Ruiro cao
® Nhan than, tai chinh va tai san dwoc phan thanh 3 loai trong khoang [0,10]
® Yéu
® Trung binh
® Manh



Dung ngon ngir Python

® Chuong trinh dwoc viét bang Python véi thw viéc scikit-fuzzy co trong tip tin Bankline.py

v(i cac tap mo sau
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Dung ngon ngir Python

® V&i so liéu

10 4
® Nhan than [0,10]: 10
® Tai chinh [0,10]: 3 0.8 -
® Tai san dam bao [0,10]: 5 5
® Két qua g
® V&i nhan than 10 diém, tai g 04-
chinh 3 diém, tai sdn dam
bao 5 diém; xép hang tinh aaly
dungla 5 diém i Rui ro thap
0.0




\ = A 7 /7 /7 \ = /7
Bai tap chinh xac hoa Bai toan 2
Dung 3 két qua suy doan nay dé dwa vao nhw 1a gia tri nhap cho bai toan xem xét kha
nang tin dung o trén

Tudi (tr 18 dén 65 tudi) Tré: nho hon 33
® Suy doan vé€ nhan than can cl Trung nién: tir 27 dén 53
vao 4 tiél’l dé la: Gia: 16n hon 48
® Tuol Trinh d6 hoc vén (tr 1 dén 3: 0- phdThip: nhé hon 1
. n £ thong, 1- cOng nhan ky thuat, 2- Cao o o s £
® Trinh dO hQC van dang, 3- dai hoc va sau dai hoc) TRNS BRE S QAR
Cao: hon 1.5

® Tinh trang hon nhan ,
. Tinh trang hon nhan (tr 0 dén 1: 0 —Poc¢ than: nho hon 0.7
® SO con doc than, 1 — c6 gia dinh; tir 0-1: 1d ~e o st 160 hon 0.7
tinh nhéan hodc gba phu,...) . ' '

S6 con (tr 1 dén 5 con) it: nho hon 2
Vira: tir 1 dén 3.7

Nhiéu: 16n hon 3



Bai tap

® Suy doan vé tai chinh can c vao:

® Thu nhdp hang thang
® Tham nién cong tac

® Loai hop dc‘“)ng lao dOng

Thu nhip hang thang (tr 800 d&nThap: nhé hon 2900
>000) Trung binh: tir 1850 dén 3950
Cao: 16n hon 2950

Tham nién cOng tac (tr 0 dén 15 nim) Ngan: nho hon 7.5 nim
Trung binh: tr 3.7 dén 11.25 nim

Dai: trén 7.5 nam

Loai hop dong lao dong (tir 0 dén 2: 0- Thoi vu: nhd hon 1
thon vu, 1- ¢6 tho1 han, 2-khong th0'1Cé thi han: tir 0.5 dén 1.5

han)
Khong thoéi han: 16n hon 1



® Tai san dam bao can cW vao gia tri

tai san:
® Xe hoi Gia tr1 ta1 san xe ho1 (tr 10000 dén Ré: nhdé hon 55000
c NO’1 ’
ARRIORRY Vira: tir 33000 dén 77500
® Nha ¢

Pit: 16n hon 55000

‘ /7 . 4 , r
Cac loai khac Gi4 tri tai san nha & (tir 0 dén 500000) Thép: nhé hon 325000

Trung binh: tir 237500 dén 412500
Cao: 16n hon 325000

Gia tri tai san khac (tr 1000 dén Thap: nhé hon 4500
20000) Trung binh: tix 2700 dén 15250
Cao: 1o6n hon 10500



Dung ngon ngir Python

Bai toan 4: biéu khién tw dong toc do xe (xem trang 35 cua ludn van thac si “Tim hiéu logic
mo va xay duwng rng dung diéu khién tw dong toc do xe 6 t0” (https://www.slideshare.net/
itsky7792 /tm-hiu-logic-m-v-xy-dng-ng-dng-iu-khin-t-ng-tc-xe-t)

® Toc dd (Speed) clia xe dwoc suy dodn cin cl vao:

® Khi hau (Temperature) ® Cloud Cover (thuoc [0,100]) c6 3
® MAy bao phu (Cloud Cover) trwong hop

® Trong do, Temperature (thudc [0,110]) c6 4 tinh ® Sunny
trang: ® Partly Cloudy
® Freezing ® Overcast
® Cool ® Con Speed (thudc [0,100]) chi co:
® Warm ® Fast

® Hot ® Slow


https://www.slideshare.net/itsky7792/tm-hiu-logic-m-v-xy-dng-ng-dng-iu-khin-t-ng-tc-xe-t
https://www.slideshare.net/itsky7792/tm-hiu-logic-m-v-xy-dng-ng-dng-iu-khin-t-ng-tc-xe-t
https://www.slideshare.net/itsky7792/tm-hiu-logic-m-v-xy-dng-ng-dng-iu-khin-t-ng-tc-xe-t

Dung ngon ngir Python

: R1 = ctrl.Rule( C["Sunny"] & T["Freezing"], S["Slow"] )
tapart skfuery o Fo R2 = ctrl.Rule( Cl»Sumy"] & T{"Cool'],"S[WFast'] )
- = ctrl.Rule | Sunny™ M"Warm" ], “Fast"
SRS S SN RERERSTIEDL B (e R4 = ctrl.Rule( C["Sunny"] & T["Hot"], S["Fast"] )
X = np.arange(@,120,10) R5 = ctrl.Rule( C["Partly Cloudy"] & T["Freezing"], S["Slow"] )
Y = np.arange(0,110,10) R6 = ctrl.Rule( C["Partly Cloudy"] & T["Cool"], S["Slow"] )
Z = np.arange(@,105,5) R7 = ctrl.Rule( C["Partly Cloudy"] & T["wWarm"], S["Fast"] )
R8 = ctrl.Rule( C["Partly Cloudy"] & T'“Hot“], S["Fast"] )
T = ctrl.Antecedent( X, "Temperature" ) R9 = ctrl.Rule( C["Overcast"] & T["Freezing"], S["Slow"] )
C = ctrl.Antecedent( Y, "Cloud Cover" ) R10 = ctrl.Rule( C,“Overcast“: & T["Cool"], 5["510W"] )
S = ctrl.Consequent( Z, “Speed" ) R11 = ctrl.Rule( C["Overcast"] & T:“Warm“], S["Slow"] )
R12 = ctrl.Rule( C["Overcast"] & T["Hot"], S["Slow"] )
T["Freezing"] = fz.trapmf( T.universe, [0,0,30,50] )
T["Cool"] = fz.trimf( T.universe, [30,50,70] ) system = ctrl.ControlSystem( [R1,R2,R3,R4,R5,R6,R7,R8,R9,R10,R11,R12] )
T["Warm"] = fz.trimf( T.universe, [50,70,90] ) simulation = ctrl.ControlSystemSimulation( system )
T["Hot"] = fz.trapmf( T.universe, [70,90,110,110] )
T.view() A = float(input( "Temperature [@,1000F]: " ))

B = float(input( "Cloud Cover [@,100%]: " ))

C["Sunny"] = fz.trapmf( C.universe, [0,0,20,40] )

C["Partly Cloudy"] = fz.trimf( C.universe, [20,50,80] ) simulation.input["Temperature"] = A
C["Overcast"] = fz.trapmf( C.universe, [60,80,100,100] ) simulation.input ["Cloud Cover"] = B
C.view()
S["Fast"] fz.trapmf( S.universe, [08,0,25,75] ) b Rcollg sl drbies &
- e e )i LRy Ey rint( "Nhiét 46 %2.0f d6 F, Ty L& phén tram may bao phl %2.0f; t6c dd 1a %2.0f mph\n"
S["Slow"] = fz.trapmf( S.universe, [25,75,100,100] ) 2 (A, B, simulafion.outpﬁt[“Spged“]? ) ) ; ‘ ;

S.view(simulation)



$run SpeedAuto.py

Temperature [0,1000F]: 57
Cloud Cover [0,100%]: 35

Nhiét d6 57 46 F, Ty 1lé phan tram may bao phad 35; tdéc 46 la 54 mph

10 ¢

— sunny
—— [Partly Cloudy
0.8 - —— Overcast
£ 06
2
:
z 0.4
02 4
0.0

0 20 40 60 80 100
Cloud Cover




Dung ngon ngir Python

Bai toan 5: Diéu khién tin hiéu dén giao théng (xem “Ung dung logic m¢ diéu khién dén tin
hiéu giao thong thong minh”, Ky yéu FAIR’2016, Can Tho, 4-5/8/2016 http://
oroceeding.vap.ac.vn/index.php/proceedingvap/article/download/2016.00097/304)

® Khi dén giao 10 co:
® SO phwong tién dén cho c6 dén xanh (Arrival)
® SO phuwong tién cho & den dé (Queue)

® Can suy doan:

® Thoi gian keo dai den xanh (Extension)


http://proceeding.vap.ac.vn/index.php/proceedingvap/article/download/2016.00097/304
http://proceeding.vap.ac.vn/index.php/proceedingvap/article/download/2016.00097/304

® V&1 Arrival (thudc khoang [0,56]) va ® Thoi gian kéo dai den xanh

Queue (thudc khoang [0,32]) c6 cac Extension thudc khoang [0,20] bao
trang thai s6 lwrong phwong tién: gom;

® Ratit ® Khong kéo dai

® [t ® Ngin

® Binh thwong ® Trung binh

® Nhiéu ® Dai

® RAt nhiéu ® RAt dai



® Luat de xtr ly: Néu c6 qua nhiéu phwong tién & hwéng dén (den xanh) va c6 mot s6 lwong
nho phwong tién & hwong cho (den do), thi mo rong den xanh dai hon

Rat it it Binh thwong Nhieu Rat nhiéu
Rat it Khéng Ngan Trung binh Dai Rat dai
It Khéng Ngan Trung binh Dai Dai
Binh thuwro’ng Khéng Khéng Ngan Trung binh Dai
Nhiéu Khéng Khéng Khéng Ngan Trung binh
Rat nhiéu Khdng Khong Khong Khong Ngan




_ Rl = ctrl.Rule( Q["Rat it"] & A["Rat it"], E["Khong keo dai"] )
;mport numpy as np R2 = ctrl.Rule( Q["Rat it"] & A["It"], E["Ngan"] )
;mPOF"kikf”HY as IZ - ol R3 = ctrl.Rule( Q["Rat it"] & A["Binh thuong"l, E["Trung binh"] )
bl ki Sl dabo i R4 = ctrl.Rule( Q["Rat it"] & A["Nhieu"], E["Dai"] )

- R5 = ctrl.Rule( Q["Rat it"] & A["Rat nhieu"], E["Rat dai"] )
:((; {g:é?ifﬁg?ig?ég?] R6 = ctrl.Rule( Q["It"] & A["Rat it"], E["Khong keo dai"] )
Z = np.arange(0,24,4) R7 = ctrl.Rule( Q["It": & A["It"], EI["Ngan"] )

R8 = ctrl.Rule( QI"It"] & A["Binh thuong"l, E["Trung binh"] )
A = ctrl.Antecedent( X, "Arrival" ) R9 = ctrl.Rule( Q["It"] & A["Nhieu"], E["Dai"] )
Q = ctrl.Antecedent( Y, "Queue" ) R10 = ctrl.Rule( Q["It"] & A["Rat nhieu"], E["Dai"] )
E = ctrl.Consequent( Z, "Extension" ) R11 = ctrl.Rule( Q["Binh thuong"] & A["Rat it"], E["Khong keo dai"] )
| | _ . R12 = ctrl.Rule( Q["Binh thuong"] & A["It"], E["Khong keo dai"] )
A["Rat it"] = fz.trimf( A.universe, 10,0,16] ) R13 = ctrl.Rule( Q["Binh thuong"] & A["Binh thuong"], E["Ngan"] )
A Bl Ehﬂéaéfimi‘f’z‘i‘t‘?i%‘i'{sifur[\?{,i?;?] [ie 26,36] ) R14 = eerlBule Ol Bioh fhuong.d & Al-Nhieu®l, E1"Trung binh'l )
Al"Nhieu"] = fz.trimf( A.universe, [26,36,46] ) R15 = ctrl.Rule( Q["Binh thuong”| & Al"Rat nhieu”], E["Dai%] )
A["Rat nhieu"] = fz.trapmf( A.uni\'/erse: [.;56,46,56,56] ) R16 = ctrl.Rule( QI Nh}eu I & A: Rat it"], E["Khong keq dai®] )
#A.view() R17 = ctrl.Rule( Q["Nhieu"] & A["It"], E["Khong keo dai"] )
R18 = ctrl.Rule( Q["Nhieu"] & A["Binh thuong"l, EI["Khong keo dai'] )

Q["Rat it"] = fz.trimf( Q.universe, [0,0,8] ) R19 = ctrl.Rule( Q["Nhieu"] & A["Nhieu"], E['"Ngan"] )
Q["It"] = fz.trimf( Q.universe, [0,8,14] ) R20 = ctrl.Rule( Q["Nhieu"] & A["Rat nhieu"], E["Trung binh"] )
Q["Binh thuong"] = fz.trimf( Q.universe, [8,14,20] ) R21 = ctrl.Rule( Q["Rat nhieu"] & A["Rat it"], E["Khong keo dai"] )
Q["Nhieu"] = fz.trimf( Q.universe, [14,20,26] ) R22 = ctrl.Rule( Q["Rat nhieu"] & A["It"], E["Khong keo dai"] )
Q["Rat nhieu"] = fz.trapmf( Q.universe, [20,26,32,32] )} R23 = ctrl.Rule( Q["Rat nhieu"] & A["Binh thuong"], E["Khong keo dai"] )
#Q.view() R24 = ctrl.Rule( Q["Rat nhieu"] & A["Nhieu"], E["Khong keo dai"] )
E["Khong keo dai"] = fz.trimf( E.universe, [0,0,4] ) RS = ctrlhilet H1TRet phieu™] & AlTRat nblel™l; ELWgan™] J
E["Ngan"] = fz.trimf( E.universe, [0,4,8] )
E["Trung binh"] = fz.trimf( E.universe, [4,8,12] )
E["Dai"] = fz.trimf( E.universe, [8,12,16] )
E["Rat dai"] = fz.trapmf( E.universe, [12,16,20,20] )

® Chuong trinh bang Python: TraficLightControl.py



So phuong tien den cho o den xanh [0,56]: 10
So phuong tien cho o den do [0,32]: 32

V&i sd phuong tién dén dén xanh 10, sb phuong tién chd dén &4 32; thi thdi gian kéo dai d&n xanh la 1 giay

10 - So phuong tien den cho o den xanh [0,56]: 50

A A ' .
/\ / \ Khong keo dai So phuong tien cho o den do [0,32]: 32
os f \ J R !ﬁﬁ;t”m Vdi sd phuong tién dén dén xanh 50, sd phuong tién chd dén dé 32; thl thoi gian kéo dai dén xanh 13 4 gidy
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So phuong tien den cho o den xanh [0,56]: 50
So phuong tien cho o den do [0,32]: 10
Vi sé phuong tién dén dén xanh 50, sbé phuong tién chd dén dd 10; thi thdi gian kéo dai dén xanh 1a 12 giay

1 0 d}\ ' A
\ [\ \ —— Khong keo dai
! A \
\ 7% / \ — Ngan
084 \ Fo ) [ | \ — Trung binh
\ / \ |/ \ — Dai
\u\ ‘f' —— Rat dai
g' 06 - \ / .
% \ /
b \ /
£ \ /
L 04- \.\ /
\\
\. f
\ f
02 4 |\. ".
\ /
\ /
00 T \“ | L} \J A

00 25 50 75 100 125 150 175 200
Extension



Homepage: http:/fair.conf.vn/~lang

langtv@vast.vn

Email



