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MAY PO HAM SO TRUYEN BANG PHUONG PHAP PAP UNG BUGC
Nguyén Van Son
Truong Pai hoc Pa Lat

TOM TAT

Do duoc ham so truyén ciia doéi tuong cé v nghia thuc tién. Mdy do ham sé truyén can
thiét cho nhiing nguoi lam céng viéc thiét ké bo diéu khién. Thiét ké may do ham sb truyén
bang phuong phdp ddp ung budc khd don gidn, néi dung ciia phuong phap nay gom 2 phan:
1. Thu nhan dit lieu dap tng budc cia déi tuong; 2. Dung phan mém Matlab dé xap xi ham
cdc s lieu thu nhan & dang cdac ham e mii va tim ra cdc hé s6 ctiia ham truyén bac mét hodc
bac hai. Mdy do ham so truyén duoc ché tao dung dé do ham truyén mday phdt dién cong
sudt nhé va trung binh. Do ham truyén cdc mach dién tiz dé danh gid do chinh xdc phép
do. Giéi han ciia phuong phdp ddp ting budc la chi do duoc ham truyén dang duong cong
bdo hoa. May mdn, cdc doi tuong trén thuc té da sé cé dang ddp ung budc ndy.

Tw khoa: dap ing bude, ham sé truyén
*

1. GIGI THIEU

Li thuy&t diéu khién tu dong gidi quyét mdt van dé chinh 1a diéu khién modt hodc vai
thong s6 vat 1i cha déi tugng. Bai toan diéu khién dugc gidi quyét khi biét mo hinh toan cha
doi tuong, md hinh toan thuong dung 13 ham s6 truyén va hé phuong trinh bién trang thai.
Ham s truyén va hé phuong trinh bién trang thai c6 thé bién d6i 1an nhau, nghia 1a biét
ham truyén c6 thé suy ra hé phuong trinh bién trang thai va ngugc lai. Biét ham truyén 1a
cai goc dé giai bai toan diéu khién, do d6 do dugc ham truyén cha ddi tugng c6 ¥ nghia thuc
tién. Cac phuong phép diéu khién c6 dién déu phai biét ham truyén, tuy nhién li thuyét diéu
khién hién dai con cho phép diéu khién cac doi tuong khong xac dinh rdo ham truyén nhu
phuong phap diéu khién fuzzy, mang neural.. Cac phuong phap do ham truyén gom: Phuong
phép gian d6 Bode; Phuong phap dap tng buéc; Phuong phap FFT. Trong bao céo nay ching
toi trinh bay phuong phap dap ting budc, téng quat ndi dung phuong phép nay gom hai buéc:

- Thu thap dif liéu dap ing budc ctia d6i tuong.

- Dung phan mém Matlab dé x4p xi ham cdc s6 liéu thu thap & dang cdc ham e mii
va dung phép tinh Laplace dé tim ra cdc hé s§ clia ham truyén bac mot hoic bac hai.

2. NOI DUNG

2.1 Phan cing

Trung tAm clGia phan cing 1a U3 vi diéu khién PIC18F4550, vi diéu khién nay c6
cac chiic ning: giao tiép v6i may tinh qua cong USB (pin 23, 24); bién d6i AD dién ap
dap tng buéc (pin 2); diéu khién cap dién 4p budc cho d6i tugng (pin 3). Khi c6 tin hiéu
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bat dau (start) bén may tinh gii qua vi diéu khién, vi diéu khién diéu khién cdp dién
4p budce cho d6i tuong. Pién 4p dap tng buéc duge bién déi AD & pin 2 va dif liéu truyén
qua m4y tinh bing céng USB. Trong phan ciing con c6 2 khéi ngudén nudi: ngudn 5V va
ngudn nudi dién ap thay ddi duge. Ngudn 5V cdp ngudn cho vi diéu khién, ngudon 5V
nay c6 thé l1dy tir may vi tinh qua day USB. Ngudn nudi dién 4p thay déi dugc xay dung
trén Ul LM317, dién 4p nay dugc thiét k& thay déi tir 1.5V dén 40V. Ting kha ning
cung c4dp dong nho transistor Q1, dong t6i da thiét k& 1a 5A dé€ c6 thé cdp dién 4p budc
cho cudn day kich thich may phat dién cong sudt nhé va via. MOSFET Q2 c6 chic
ning ctia cong tic cung cap dién 4p budc cho ddi tuong can do. Pi v6i cdc thong s6 1a
cic dai luong khong dién nhu nhiét do, van toc ... cAn phai c¢6 bd chuyén d6i dai luong
khong dién sang dai lugng dién, dugc biéu thi bing khéi C trong so d6. Ciing cin c6
khoi chinh luu dé déi dién 4p xoay chiéu thanh mot chiéu trong trudng hop déi tugng la
may phat dién, ciing cAn khdi khuéch dai hay bo gidm dé tao dai dién 4p thich hop cho
bo bien d6i AD trong vi diéu khién PIC.
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Hinh 1: So dé phan cing mdy do ham truyén
2.2. Giao dién diéu khién va thu nhan di liéu
Giao dién diéu khién va thu nhan dir liéu duge viét bang VB6, ngoai chiic ning
chinh 1a diéu khién va thu nhan con cé cédc cong cu khic nhu lam tron sé liéu, luu s6
liéu thanh file va mé file s6 liéu da luu, vé duong cong dap ung buéc. Trudc khi thu
nhan dir liéu chon khodng cdch thoi gian gitra 2 s6 liéu.

“: TRANSFER FUNCTION (3]
File  Tool Help

STEP RESPONSE

Response

TPS: 20me

Time ParStep _~

Hinh 2: Giao dién diéu khién va thu nhdn dit lieu
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Thuét todn lam tron sé liéu dugc st dung 1a 18y trung binh ctia s6 3 diém.

File Tool Help Fie [Tool| Hep
Smooath
STEP RESPONSE View Data STEP RESPONSE

Respeece Respons
] !
TPS: 0ms TPS: 0ms
[Tre PerStop =) TmePeStep v

START START ‘

END J END ‘

ﬁ . r = —

Hinh 3: Ddp vng budc trudc va sau khi lam tron.
2.3. Thuat toan do ham truyén biang phuong phap dap iwng buéc

2.3.1. D6i v6i ham truyén bac mot

. k
Ham truyén H(S) c6 dang: H(S) = —— (1)
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Hinh 4: Ddp ung buéc cia ham truyén bdc moét

Dung Matlab d8 xdp xi ddp tng budc ¢ dang bidu thic: v, (t) = A+Be®" )
LAy bién ddi Laplace (2), ta dugdc:
A B
V(S)=—+— 3
(=22 ®
Tin hiéu 161 vao 1a ham buge: v, (t) =V.1(t) 4)
b e Vv
Bién ddi Laplace (4), ta duge: V,(S) = s (5)

Ham truyén H(S):
V,(S) S(A+B)-AC

"O%e T ve-o ©
Dong nhat (1) va (6) ta dugc:

A=-B

k=-AC/V @)

a=-C

39



Journal of Thu Dau Mot university, N°1(3) — 2012

Biét dugc cac hé s6 A, B, C ta biét duge ham truyén.

2.3.2. D6i v6i ham truyén bac hai

ft)

DoOO00000
O b falh Oy =1 G0 D

0051 152 253 354 45 5
t
Hinh 5: Pdp ung budc ham truyén
bac hai, duong cong cé diém udn tai
vi tri xudt phdt
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Hinh 6: Ddp ung buéc ham truyén
béc hai la téng hop hai duong e mi

SO E—— ®
(S+a)(S+b)
Dung Matlab dé xap xi d4p tng budc & dang biéu thic (9):
v, (t) = A+Be“"' +De"" (9)
LAy bién ddi Laplace (9), ta dugc:
VO(S):A+ B +L (10)
S S-C S-E
Tin hiéu 16i vao 14 ham buéc:
v, (t) =V.1(t) (11)
Bién déi Laplace (11), ta dugc:
Vi) -+ (12)
Ham truyén H(S):
H(S) = V,(S) _ S*(A+B+D)-S(AE+AC+BE+DC)-ACE (13)
Vi (S) V(S-C)(S-E)
Dong nhat (8) va (13) ta dugc:
k=-ACD/V
a=-C (14)
b=-E

Biét dugc cac hé s6 A, B, C, D, E ta biét dugc ham truyén bac hai.
Viét file Script ctia Matlab dé xap xi ham va vé do6 thi ddp tng budc cta s6 liéu thu
nhan va do thi do ham x4p xi dé c6 thé danh gia do chinh x4c xap xi mot cach truc

quan.
Noi dung file script cho ham truyén bac | Néi dung file script cho ham truyén
mot bac hai
% hamtruyenl.m % hamtruyen2.m
data; data;
Time=Time*0.001; Time=Time*0.001;
Response; Response;
plot(Time,Response,'+r') X0=[11-30 1 -40]};
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hold on

X0=[00-1T;

options = optimset('Largescale’,'off");
x=Isqnonlin(@fit_simp1,X0,[],[],options,Time,
Response);

a=-x(3)

K=-x(1)*x(3)/V

yy=x(1) + x(2)*exp(x(3)*Time);

plot(Time,yy)

hold off

options = optimset('Largescale’, off');
x=lsqnonlin(@fit_simp,X0,[],[1,options,Tim
e,Response);

a=-x(3)

b=-x(5)

K=x(1)*(-x(3))*(-x(5))/V

% Plot the original and experimental data
Anew = x(1) +
x(2)*exp(x(3)*Time)+x(4)*exp(x(5)*Time);
plot(Time,Response,'+r', Time,Anew,'y")
hold off

Sau khi thu nhén dit liéu biing phidn mém viét bang VB6 da gi6i thiéu & trén, di
liéu duge luu thanh file data.m va cat & thu muc C: \Matlab\Work. Chay file script
hamtruyenl.m (hoic hamtruyen2.m) cho ra két qud: do thi ¢ hinh 7 va c4c hé so cua

ham truyén tai ctra s6 1énh ctia Matlab.

Fils Edit View Insert Tools Desktop Window Help

DS k| RAM B &

0E =0

L L L L L L L L
0.4 0.6 0.8 1 12 1.4 1.6 1.8 2

BIX

Hinh 7: Duong + mau dé la do thi
ddp ung budc ti s6 lieu thu nhdn va
duong lién nét mau xanh la duong
cong xap xi ham.

> hamtruyenl

Optimization terminated:

a =
Z2.6Z36
K =
12.9023
==

2.4. Cac két qua
M4y do ham truyén duoc ché tao da do
thtt ham truyén clha may phat dién cong

search direction less than ToliX.

sudt nhé va vita. Ngoai ra may con c6 thé
dung L, C bing cach do ham truyén mach
RL, RC biét gia tri R, suy ra gia tri L, C,
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v6i cac két qua do duoe L, C so sanh v6i tri  thuat nén rét dé sita ddi phan cing dé phu
s6 cia linh kién sai s6 khong qua 5 %. Do~ hop v6i mot 16p doi tugng nao d6. May c6
thé dung cho thuc tap mon diéu khién thiét
bi, qui trinh tir khau khao sat ham truyén
doi tugng dén khau thiét k& va thi cong bd
diéu khién. Gi6i han cia phuong phap dap
3. KET LUAN tGng bue da trinh bay la chi do duge ham
truyén dang dudng cong bao hoa bac mot
va bac hai. May mén, cac d6i tugng trén
thuc t& da s6 c¢6 dang dap tng bu6c nay.

ham truyén cta cdc mach dién ti cho thay
cac hé so do tinh toan va do dugc sai léech
khong qua 10 %.

Thiét k& mot may do ham truyén dap
ting cho moi d6i tuong 12 khong thé, véi
may do ham truyén bang phuong phap dap
ting bu6c don gidn vé phan cing va gidi

*
TRANSFER FUNCTION TESTER BY MEANS OF STEP RESPONSE
Son Nguyen Van
University of Dalat
ABSTRACT

Measuring transfer function has practical significance. Transfer function Tester is
necessary for controller designers. Designing transfer function tester by means of step
response is quite simple, the content of this method consists of two parts: 1. Acquisiting step
response’s data of the system. 2. Using Matlab software to approximate the function of the
obtained data in the form of exponential function and find the first or second order factors
of transfer function. Transfer function tester has been manufactured for measuring small
and medium capacity transfer function generator. Transfer function tester was used to
measure electronic circuits to evaluate the accuracy of measurements. Limitations of the
method of step response is only measure transfer function whose shape is curve saturation.

Fortunately, in fact most of the objects have their step response in these shapes.
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