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UNG DUNG FUZZY_INFERENCE, GUIDE TRONG MATLAB DE XAY
DUNG PHAN MEM TINH SAI SO VA GIA CONG KET QUA PO LUONG

DANG VAN CHI, PHAN THI MAI PHUONG, NGUYEN THE LUC
Trurong Pai hoc M6 - Dia chdt
Tom tat: Bai bdo dé xudt gidgi phap #ng dung bg suy lugn mo Fuzzy_Inference trong
Matlab dé tra ciru va xdc dinh hé sé _phan bé student. Dyra trén bang sé liéu va do thi thyc
nghi¢m thuc hi¢n xay dung phan mém tu dong trén co s¢ cong cu Guide trong Matlab dé
tinh toan sai sé va gia cong két qua do lwong. Két qua nghién cizu thay thé cdc phwong phdp
tinh ton thii cong trude ddy, cé thé nhling va tich hop vao céac hé thong do lwong tw déng
trong cong nghiép gilp cdng viéc tinh todn va gia cong két qud do diroc nhanh chdng, chinh

X&c va tin cgy.
1. Mé dau

Ban chat cia qua trinh do luong mot dai
lwong vat ly 12 can phai xac dinh dwoc gié tri
dung cua dai luong do va viéc nay rat kho khan.
Trong nhiéu trudng hop, dé c6 két qua do chinh
xé&c nhat, ngoai viéc lua chon dung cu do c6 cap
chinh xac tét nhat can thiét phai thuc hién nhiéu
lin do cho mét dai lwong. Qua trinh tinh toan
sai s6 va gia cong két qua do nay chu yéu dya
trén cac phuong trinh toan trong 1y thuyét xac
suit va toan hoc thdng ké. Viéc nay gilp xac
dinh dugc sai s6 cling nhu khoang dang tin cua
phép do. Ngoai viéc lya chon cac phuong phap
do khac nhau, chinh khéng dung cu do cho phu
hop véi dbi twong do, can phai xac dinh duoc
c4c yéu té anh huong dén sai léch cua phép do.
Hozc dung cac hé sb hiéu chinh dé loai bo sai
s6 hé théng. Viéc tinh toan va gia cong két qua
do 1a mot cong viéc quan trong, dac biét trong
linh vuc do luong chinh xac, thi nghiém va hiéu
chuan...

Trong cac budc gia cong nhu vay, mot
nhiém vu can lam 1 tra bang hodc dd thi thuc
nghiém dé tim hé s phan bd student. Theo ly
thuyét hé sé nay phu thudc vao do tin cay va sb
lan do, khi s6 lan do cang 1on thi két qua cang
chinh xac. Tuy nhién trong thyuc té sb lan do la
han ché. Thong thudng qua trinh tinh toan va
gia cdng chung ta phai tra bang thuc nghiém
hoic tra cac d6 thi mat rat nhiéu thoi gian dong
thoi 1ap lai sai sb tiép theo. Giai phap duoc dé

Xuat 12 dwa cac tap dit liéu tir cac bang tra va
duong cong thuc nghiém vao bo suy luan mo.
Tap dix liéu phai du 16n va bao trum Ién toan bo
y&u cau vé do tin cay phép do. Bo suy luan mo
dugc xay dung trén phan mém Matlab va cong
cu phét trién giao dién Guide cho ta mot phan
mém tu dong tinh toan sai s6 va gia cong két
qua do.

2. Cac budéc tinh toan sai s6 va gia cong két
qua do, [2]

Tinh toan sai s va gia cong két qua do luong,
thong thuong phai do nhiéu lan mot dai luong do.
Toéan hoc thong ké va ly thuyet X4C suat duoc &p
dung vao viéc gia cong két qua do nay.

Goi X1, X2,..., Xn 12 cac két qua do cua n lan
do. Gia tri trung binh cta cac lan do dugc xac
dinh qua céng thuc:
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Theo dinh nghia sai s ngiu nhién 4 cua
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lan do thtr i c6 thé coi 1a hiéu giira két qua do
thtr 1 véi gid tri trung binh:
A =X =Xy - )
Gia tri trung binh dai sb6 con c6 mot sai sb
ngiu nhién nao dé, vi vay khai niém vé& udc
luong d6 1éch phuong sai:
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V61 phan bo xac xuat khac nhau, sai s6 ngau
nhién cua gia tri do dugc tinh:

A=Kkyo, (4)
O day ks goi 12 hé sb phan bd Student,
kst E( p’n)

trong d6: n 1a s6 1an do va p 1a do tin cay.

Thuc té, do tin cay duoc chon phu thudc
vao yéu cu vé do chinh xac cua phép do dao
dong tir (0.5-0.999).

Heé s6 kst duoc tra trong cac bang, cac dd thi
thuc nghiém trong nhimg tai liéu hudng dan
tinh toén sai s6 va gia cong két qua do luong.[2]

Trich din mot doan bang sb lidu thuc
nghiém Xéc dinh kst dwgc cho nhu bang 1.

Bang 1. Trich dan bang tra ks

D¢ tin cay: p
0.5 0.7 0.8 0.9 0.95 | 0.99 | 0.999
S6 lan do : n

2 1 2 3.1 6.3 12.7 | 63.7 | 636.6

3 0.82 2.0 1.9 2.9 4.0 9.9 31.6

4 0.77 2.0 1.6 2.4 3.2 5.8 12.9

10 0.7 1.1 1.5 1.8 2.3 3.3 4.8

20 0.69 1.1 1.3 1.7 2.1 2.9 3.9

30 0.68 1.1 1.3 1.7 2.0 2.8 3.7

>30 0.67 1.0 1.3 1.6 2.0 2.6 3.3

Nhu véy chon n=10 va p=0.99 thi kg =3.3.
O day nhan thay rang bang tra trén c6 cau tric
ciia mot ménh dé hop thanh tuong ty trong cac
bd suy luan mo:
) “Néu cé dieu kién 1 va cé diéu kién 2 thi
ket qua la kql”
Tong hop cac ménh dé tir bang tra Kt ta s&
thu dugc mot luat hop thanh mo ¢ y nghia suy
luan hé so Kst.

Két qua do dugc xac dinh bo1 cong thirc:

Xio = Xip + A

(5)

3. Ung dung Matlab xay dung b suy luan
ma, [1],[3],[4] o

M6 hinh bd suy luan mo dugc thiét ké trén
cong cu Fuzzy trong phan mém Matlab c6 cau
trac nhu hinh 1 gom:

Pinh nghia cac bién ngdn ngit vao — ra, bd
suy luidn mo ¢6 2 bién ngon ngir 1a do tin cay p
va sb lan do n.

- BJ tin cdy p xac dinh trong khoang tu
0.5-0.999 tuy thudc vao yéu cau phép do.

S6 1an do n trong khoang tir 2 dén >30 lan do.

Pau ra ctia bo suy luan mo 1a hé sé student
rng vai s6 1an do n va d6 tin cay p.

XX

n \
/

Student_identifier

(mamdani}

XX

p

Hinh 1. M6 hinh bé suy lugn mo cai dat trong Matlab
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Cin ctr vao bang s6 liéu nhan dang, sé lan do
duoc dinh nghia qua 3 tap mo nl, n2, n3. B tin
cay p duoc dinh nghia qua 4 tap mo pl, p2, p3,
p4. Cac hé s6 Student dinh nghia béi 6 tap mo :

- K1 ung véi cac hé sé nam trong khoang
0.67 dén 1

- K2 ung véi cac hé sé nam trong khoang
1.1 dén2

- K3 ung véi cac hé sé nam trong khoang
2.1dén3

- K4 ung véi cac hé sé nam trong khoang
3.1dén5

- K5 ting véi cac hé sd nam trong khoang 5
dén 10

- K6 ung véi cac hé sé nam trong khoang
10 dén 15

Chon luat hop thanh va phwong phap
giai mo :

B6 suy luan mo duoc cai dat véi thiét bi
hop thanh Max-Prod.

Phép suy dién duoc thuc hién theo Prod.

Phép mo duoc thuc hién theo luat Max.

Mo hoa don tri va giai mo theo phuong
phép trung binh tam

Khai bao céac tap mo:
Puoc thé hién trén cac hinh 2, hinh 3 va
hinh 4

n1 nz

T T T
n3

=]

= 1 1

1 1 So-lan
O

10 15

20 25

input variable "n™

Hinh 2. Binh nghia tdp mo cho sé lan do n

| 1 L 1

07

input wariable "p"

n7e 0
0.8

Dydin cayk%)

1
0.35

Hinh 3. Binh nghia tap mo do tin cay p

hember=ship function plots

plat point=: 181

k k2 k3 k4

0.5

kS kE

u} =1

10 15

output variakble "Hst"

Hinh 4. Binh nghia tdp mo hé sé Student
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Soan thao luat hgp thanh:

[System]
Name="'Student_Identifier' [Input2]
Type='mamdani’ Name="p'
Version=2.0 Range=[0.5 0.999]
NumInputs=2 NumMFs=4
NumOutputs=1 MF1="p1":'trimf',[0.4 0.55 0.65]
NumRules=18 MF2="p2"'trimf',[0.6 0.75 0.85]
AndMethod="min’ MF3="p3"'trimf',[0.8 0.9 0.95]
OrMethod="probor’ MF4="p4"'trimf',[0.94 0.999 1.165]
ImpMethod="prod'
AggMethod="max’ [Outputl]
DefuzzMethod="centroid' Name="kst'

Range=[0.67 15]
[Input1] NumMFs=6
Name="n' MF1="k1"'trimf'[0 0.67 1]
Range=[2 35] MF2="k2"'trimf',[1 1.5 2]
NumMFs=3 MF3="k3"'trimf',[2 2.5 3]
MF1="n1""trimf'[1 4 6] MF4="k4"'trimf',[3 4 5]
MF2="n2""trimf",[5 8 11] MF5="k5";"trimf",[5 7.5 10]
MF3="n3"'trimf",[10 22 35] MF6="k6"'trimf",[10 12.5 15]
[Rules]
11,1(1):1 14,6(1):1 24,4(1):1
12,2(1):1 21,1(1):1 31,1(1):1
13,3(1):1 22,2(1):1 32,2(1):1
13,4(1):1 23,2(1):1 33,2(1):1
14,4(1):1 23,3(1):1 34,3(1):1
14,5(1):1 24,3(1):1 34,4(1):1

Két qua giao dig¢n chay moé phéng:
Xac dinh hé so6 student kst (khi n=10,p=0.8 thi k¢=1.5, xem hinh 5).

- -~
u Rule Viewer: Student_Identifier .l..-. = || ——
File Edit “iew Options
n=10 p=0& k=t = 1.5
1 | ] i ] L ]
2 [ ] [ ] LA ]
3 [ ] [ ] [ ]
4 [ ] [ ] [ ]
5 [ ] [ ] [ ]
(=]
o
8 =
9 = (&
10 s T
11 s 7
12 s 7
13 s
[ 14 |
15 [ ] [ ] LA ]
16 [ ] [ ] LA ]
17| ] [ ] [ ]
a 18 [ ] [ ] [ ] ]
= 35 0.5 0.9 L ]
|Inpu‘t: [100.8] ||F'Ic|t points: 101 | bl l=ft | righit | down | up | |
| Opened system Student_dentifier, 15 rules | | Help | e & Iose_l |

Hinh 5. Két qud xdc dinh hé sé kst bang bg suy lugn mo
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4. Xay dyng phan mém tinh toan va gia cong két qua do,[1],[4]

Phan mém duoc xay dung trén cong cu GUIDE két hop vai cong cu md phong Simulink (hinh
6) va bo suy luan mo cho phép nguoi dung nhap vao ket qua cac lan do dé tinh toan va gia cong sai
s0. Giao dién phan mém tinh toan sai so va gia céng ket qua do thé hién qua hinh 7.

— | simout
10
To Workspace
n
NiiAN N
Display
Fuzzy Logic
oa
Controller
p
Hinh 6. M6 hinh bg suy lugn mo trén Simulink_Matlab
rn Measurement Calculator l = S ]
Chuong trinh tinh toan va gia cong ket qua do
— Data input — Results
X _ th= 97953 I
. Do tin cay phep do: |09 - K_st= p—
x2-6795 Clear
w3=0T93 Delta = 1.6344
%4=0704
%5=5795
%E=9793
%7=9500 X= 97953 +i- 1 6344
%B=5795
¥I=0794
%1 0=9797
— Functions
= Simulation ‘ Calculate

Hinh 7. Phan mém tinh toan gia cong két qua do
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Phan mém véi chic niang Simulation s&
tinh toan cac tham s n va p trong ham callback
cua nat Simulation, sau d6 dat lai cac tham sé
d6 cho mo hinh Simulink dong thoi chay mo
phong mé hinh Simulink vai tham sb n, p méi.
Nhan nit Calculate cho phép tinh toan két qua
do dua trén céc s liéu do va két qua nhan dang
hé s6 student thong qua bo suy luan mo tir do
hién thi két qua tinh toan Ién giao dién chuong
trinh. C4c thuét toan tinh toan va két ndi giao
dién v&i mo hinh Simulink dugc thuc hién trong
M-file cia Matlab.

Céc két qua tinh toan gdbm: Gi4 tri do trung
binh, hé sb student, sai s6 ngau nhién cua phép
do va két qua do sau khi gia cong tinh toan.

5. Két luan

Bai bao da ang dung hé logic mo trong
Matlab dé thiét ké va xay dung bo suy luan mo
xac dinh hé sé phan bd student. Viéc xay dung
giao dién phan mém gilp cho qua trinh tra ciu
mot cach thuan tién hé sb student, tinh toan gia
cong két qua do duoc don gian, nhanh chéng
thay thé cho cac phuong phap tinh toan tha
cong bang tay trude day.

Két qua chay md phong khiang dinh kha
nang lam viéc tin cay caa bo suy luan mo. Phan
mém tinh toan sai s6 trén co s& MA ngudn cua

Matlab dugc s dung nhu mot cébng cu nhdng,
cd thé tich hop vao cac phan mém tinh toan do
ludng trong thuc té.

Huéng nghién ciu va tng dung cua dé tai
con tiép tuc duoc rong mé vao thuc té san xuét.
Phan mém hoan toan cé thé tich hop vao cac hé
théng do luong gidm sat tu dong trong cong
nghiép, hd tro cho viéc gia cong két qua do
ludng cho céc hé théng do da kénh, cac hé
théng SCADA ciing nhu cac hé théng diéu
khién tu dong cac day chuyén san xuét trong
cong nghigp.

TAI LIEU THAM KHAO
[1]. Nguyén Phing Quang, 2006, Matlab &
Simulink danh cho ky su diéu khién tu dong.
NXB Xay dung Ha Noi.
[2]. Pao Van Tan, 1999, Ky thuat s6 va do
ludng dién trong cong nghiép mo va dau khi.
NXB Giao thong van tai.
[3]. Phan Xuin Minh, Nguyén Doan Phudc,
2002, Ly thuyét diéu khién mo. NXB Khoa hoc
va k¥ thuat
[4]. Lutz, Wendt, Taschenbuch der
Regelungstechnik mit Matlab und Simulink.
7.,ergaenzte Auflage. Verlag Harri Deutsch,
2007

SUMMARY
Application of fuzzy inference and Guide in Matlab to build a software to calculate tolerances
and processing of measurement results
Dang Van Chi, Phan Thi Mai Phuong, Nguyen The Luc
Hanoi University of Mining and Geology

This article refers to the application of a fuzzy inference to determine the student
distribution coefficient through the reality data and graphs experiments. This is also the building of
a software base on the Matlab Guide to calculate the coefficient automatically. The research results
can be used to replace the previously manual calculation and be integrated into the industrial
measurement systems to improve the calculation speed and the accurate of the result.
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