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Chueang I- Cdc khdi niém va kién thiec lién quan

§1.1. Khai niém va cac chi tiéu chat luong

1.1- Loai phu tai
Trong thuc té ¢6 2 loai co ban
Phu tai phan khang.
Phu tai thé nang.

Trong thuc té lam viéc thuong 6 ca 2 loai phu tai trén = Tuy trudng hop
loai nao 16n hon ta tinh cho loai ay.

1.2- Tinh chat phu tai dic tinh tai):
La quan hé giva m6 men tai védi toe do quay.
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1.3- Dai dieu chinh:
La ty s6 giua toc do cao nhat va thap nhat, vé mit Iy thuyét 1a toc do
lay trén may san xuat nhung ncu giuva dong co va may san xuat ghép
bdi hop giam toc €O ty sO truyén co dinh tho lay toc do trén truc dong
co. n n

max __ ' '®mmax
D

n. . n

min ®m min

Trong qua trinh tinh todn phai xac dinh toc do tai diém tai dinh mue.

1.4- P$ tron diéu chinh:
La ty so gitra 2 toc d0 1an can: @ =

n.

1+1
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Chueang I- Cdc khdi niém va kién thiec lién quan

1.5- Sai Iéch tinh:

S.9% = 2o n 1000
r]0
Néu cé4c dudng dic tinh song song véi nhau thi:n, —n,, =1n = const
= S,% max nam trén duong dic tinh thap nhat.
Néu cép dudng dac,tl'nh khﬁr]g song song = tinh S% cho duong
cao nhat va thap nhat, tir d0 lay S, cao nhat d¢ tinh toan.

1.6- Quan hé giira cac dai lwong:
0N
=

N,

Véi c4c hé truyén dong khi diéu chinh toc c6 dic tinh song song
thd S . nam trén duong thap nhat.



Chueong I Cdc khdi nigm va kién thic lién quan

— Nymin ~ Manmia —1— My rin

;.S'

fmax
— ”0 .= ”dm:ni.n — ”dm
min
l_Stmax D(l— trnzx)

> n, . —H, .
L’Ia ;S;,_ — _Umin dnmin _

Mo min Ny min

Omin * S't ‘S
D(l S . )

Al

— ANl=1

Trong do S; la sai 1&ch tinh cho phép cua cong ngh¢ = S;. < S
Vi cac hé khi diéu chinh téc do dic tinh khéng song song biéu thic
trén s€ dugc ap dungt /N =n,.S, trén duong déc tinh €O Sy



/Chwang I- Cdc khdi niém va kién thiec lien quan

§1.2. SO SANH HE TRUYEN PONG HO VA KIN

BE PANH GIA VA SO SANH UU NHUGC PIEM CUA HE KIN
VA HE HO TA Bl SO SANH HE TRUYEN PONG MOQT CHIEU
HO, VOI HE TRUYEN BPONG CO PHAN HOI AM TOC DO.
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heang I- Cdc khdi niém va kién thiee lién quan
~ Clumg nigm va kién thikc lién q

Tu hé trén ta lap duoc cac phuong tronh sau:
U,=Ugq4-m
Upk = U Kyp
Egsp = Upk-Kgsp
U,=Egp -1, RBBg
U,=K.n+I,.R,
(Ugg - ). Kip Kggp - I, Rggp = Kon + IR, (K. = 1/Kp)
(Uey - m).Kep Kgpp - I, Rggp= (1/ Kg)n+ I, R,
=  U.KpKioKgp - L. (Rggp +R,). Kp = n(7. K5 Kep Kggp + 1)
_ o UlKpKey (Rem+R)Kp
1+ v K Ko Koy 1+ K K Ky

!

U

. (Rgps + R,V K
n= Uch _ ( BBD u) b .Iu Vo"i: K — KD-KKD'KBBD

1+ v K I+vK
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1.2.1- P§ sut toc do An:

Ang, =(Rogs + R, ) Ky I

(Rgsp + R, ) Kp I An g,

ae 1++K P14+ 9K

= V&i cung mot phu tai trén truc dong co thi A, kin <A, ho la (1 + vK)lan.
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Py . q

1.2.2- Pac tinh hé hé va hé kin:

Véi hé hd cung mét gia tri ng khi tai ting = A, hé tang phu thudc vao
Rggp Va Ry, con vai hé kin khi tai tang lam n giam = U, = (U4 - yn)
T, = Uy T= Eggp T = U, T cling véi gia tri Ucd thd dic tinh khi tai
taing khdng con 1a dic tinh trude ma dugce day 1&n lam viéc trén dic
tinh cao hon (do U, T trude) = dic tinh co hé kin cimg hon dic tinh
co hé ho.




~ Chuong I Cdc khdi nigm va kién thitc lién quan

1.2.5- Chong nhiéu:
Nhiéu phu tai: khi phu tai thay d6i = |, thay d6i = n thay d6i. V&i hé ho
su thay doi toc do phu thudc vao thdng so ctia hé va tuyén tinh theo lu.
Nhung véi hé kin khi tai thay doi qua hé thong sé diéu chinh lai dién &p
U, theo hudng nguoc lai cua tai tac dong = HE kin co tac dung chong lai

nhiéu cua tai.

Nhiéu dién ap luci: khi U, thay d6i = hé hé s& co U, thay doi tuong tng,
con véi hé kin khi U, thay doi = n thay doi. Gia sir khi U, giam = n
taing = U, ting =Ugy, Egpy ting = U, lai tang va kéo n (toc do) ting =

chong nhicu cua ludi.

10



~ Chueang I- Cdc khdi nigm va kién thikc lién quan

Nhiéu thong so mach déng luc: Ragp, Kasp, Ke Ry

C6 thé do nhiét do moi trudng thay doi sé 1am cho thdng sb cua dong co,
BBD thay d6i. Gia sir, nhiét d6 thay doi = Rggp, Ry, ting hodc Kggp, Kg
giam = toc do thay d6i. V&i hé hé khi n thay doi thi hé thong khong phat
hién duoc, con hé kin khi toc do thay doi qua may phat toc FT s& phat
hién duoc lam U,, Upy, Eggp, U, thay d6i phan tng theo huéng nguoc

lai.

Nhiéu cua tir théng kich thich: c6 thé xay ra do nguon kich thich, dién tré
cach dién gitta cac vong day kich thich, dién trd thuan ctia cudn kich
thich, dién trd tiép xdc cta cac thiét bi d6ng cat kich thich déu 1am anh
hudng t6i toc d6 dau ra. Nhung véi hé kin sé phét hién duge sy thay doi
clia toc d6 = dicu chinh lai U, dé n phan ung theo huéng nguogc lai =

chong dugc nhiéu. Gia sir ® giam = n taing = U, giam.

4t
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Ngoai ra cac bién dong trén may phat toc s& tao ra yn khdng trung
thuc s& tao ra cac sai so thuc t&é = khong chdéng dugc nhiéu cia
may phat toc = c4c thiét bi d6 phai dam bao dugc tinh chinh xac
va tin cay.

Khi U, thay d6i = toc d6 thay doi = néu ngudn cung cap U,
khéng on dinh hodc dién trd ti€p Xuc trén bién trd chu dao khong
tot = hé hicu la ta diéu chinh toc d6 = Khong chong dugc nhic¢u
nay.

— Nguon chu dao phai duoc gitt on dinh qua 6n ap va bién trd chu dao =
phai dung loai R it bién do1, ti€p xUc tot va chac chan.

12



 Cluang I Cdc khdi nigm va kién thikc lién quan

%1.3. THIET BI TONG HQP KHUECH DPAI
VA BIEN POI
1.3.1- KHAI NIEM:

TRONG HE PIEU CHINH TU PONG TRUYEN DPONG DPIEN CAN
THIET PHAI TRANG BI CAC THIET BI TU PONG DPE BIET bUOC
THONG TIN VE TRANG THAI LAM VIEC CUA POI TUONG, TU
PO GIA CONG CAC TIN HIEU PIEU KHIEN BAM BAO CAC YEU
CAU KY THUAT PAT RA.

1.3.2- KHUECH PAI THUAT TOAN:

KHUECH DPAI THUAT TOAN LA PHAN TU CO BAN DBE XAY
DUNG MACH DIEU KHIEN TUONG TU. THUAT NGU
KHUECH PAI THUAT TOAN CO NGHIA LA NHO MACH
KHUECH BPAI NAY MA TA CO THE TAO RA PUGC CAC
THUAT TOAN PIEU KHIEN KHAC NHAU. 13
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/Chzmng niém va kién thiec lién q

Khuéch dai thuat todn duoc xay dung tir c4c mach khuéch dai
Tranzitor co ban c6 dac tinh ly tudng nhu sau:

Hé s6 khuéch dai dién ap: A= co.
Tro khang vao: Z,, = o

Tro khangra: Z,, =0

Dai tan: 0 = oo.

Tuyén tinh va d6i xing.

N —

Ra
Vao } Vio Z
v

(So do thay thé)

14



» S
- Chuong I Cdc khdi ni¢m v kién thicc lién quan

Khuéch dai thuat toan thuc té c6 tham sé thap hon khuéch dai thuat
toan ly tuéng, tuy theo loai: khuéch dai thuat toan thdng dung,
khuéch dai thuat toan dic biét, khuéch dai thuat toan tac dong nhanh.

Tinh chat va tham s6 co ban cua khuéch dai thuat toan thong dung:

Khuéch dai dién 4p: A= 5.10%.

Dién tro dau vao: Z, = IMQ.

Dién tro dau ra: Z,, = 100Q

Dién &p ngudn cung cap: £ 15V

Dong dién 3 mA.

Cong suat tiéu thu 500 mW.

Vung nhiét d6 lam viéc - 55°C + 125°C.
Tan s6 1am viéc cuc dai: mot vai KHz

15
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Chuong I- Cdc khdi niém va kién thiec lién quan
1.3.3- C4c mach co ban dung khuéch dai thuit toan:
Al- Mach tong hop va khuéch dai:

R R, R R

U =U_,—"2-1 U,——U, | =K (U, -K,.U
I cd Rl ph- R2 ‘ R2 ph ’ ph- ph)
Rs
R, —
Uca._|: _
S u u
LT e
u
| Uy KPh

Uy U U,

U tbh

16
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Véi mach trén dic tinh khuéch dai c6 dang:
Trong d0 U, ,s0 hoa =Uee — 2V
Mubn X4c dinh gia tri dién 4p Uv ctia mach dé mach bat dau lam viéc
& vung béo hoa thi ta co:
u/ R \-
_ - 1 - _ ;
\ R2
Véi mot gia tri Uy nao d0 muon dién ap phan hoi tuong ing dé mach
bdo hoa ta phai giai phuong tronh trén tdm R, trén co sé R; da chon
trude tor Kip khi co U tom duogc gia tri dai luong vat ly dau ra la
mach bao hoa.

phan hoi

Véi chan noi mat cia IC ¢6 thé ndi mat truc tiép hoic ndi mat qua
dién trd khi d6 hé s6 khuéch dai khdng thay d6i ma chi co tac dung
tao nén tinh 6n dinh khi nhiét do thay doi (dong do) thay doi.

17



jucang I- Cac khdi nigm va kién thiéc lién quan

Mudn mach trén & ché do khuéch dai khdng dao ta dao cuc tinh
dau vao IC nhung van phai thoa min phan hoi am.

18
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| : uc lien quan
e niem va Kien - lién q

Trong qua tronh 1am viéc, do c6ng nghé hodc do ché do can
thay doi hé sé khuéch dai (hé s6 goc cua dic tinh) ta ¢ thé
dung cac so do sau:

19
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| Clurong I- Cde i igm va kien thite lién q

b/- B6 cong tin hiéu:

Ura :_Rz(LRJla G Ulb +...+ij

la 1b 1n

Néu chon R, = Ry, = ... = Ry, = Ry, thd ta s& c6 mach cong dién ap:
Ura: '(Ula - Ulb Y e U1n)

20



/Chwang I- Cdc khdi niém va kién thiec lien quan

/- Mach lap diénap: Z,=0

}—)UZ:U1

Zy =0

Dién ap ra lap lai dién ap vao, tuy vay gitta U1 va U2 duoc cach ly boi
tong trd vao khuéch dai thuat toan rat 16n, tong trd ra rat nho = Heé s6
khuéch dai dién 4p bang 1 nhung hé s6 khuéch dai cong suat ting
dang keé.

Mach lap nay hay dung dé lip céc tin hiéu diéu khién (trudc dau vao
ctia mach so sanh trong mach diéu khién chinh luu).

21
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P Chuang niém va ke lién quan

d/- Mach so séanh: ding dé so sanh 2 tin hiéu dién ap

ALU~
13v | ____
R, |
U, —r——> !
o—é— + U, , 0 >
U?'I | ‘ U,- U,

Nhu vay, dién 4p dau ra ctia mach so sanh chi c6 2 gia tri:

+U0max hoac - UOmaX'

22



Chueang I- Cdc khdi nigm va kién thiec lién ua{/
P niém vd iec lién q

el- Mach chinh lwu:

Chinh luvu mot cuc tinh:

R,
2U2
R, D, D,
U . ]
+
1 U2 _[T
. [ . 0

- Khi U; > 0 = D, thong, D, khod = U, = 0.
- Khi U; < 0 = D, khoa, D, thong = U,

8
R1

23



jucang I- Cdc kKhdi nidm v kidn thifc lién quan.

Chinh luu hai cuyc tinh:

R, I

U,

::[:‘ ANANNN

" Khl UV > O = Url < O, Dl khOé., UFZ > O, DZ thﬁng
- KhiU,<0= U, >0, D, thong
= Ca hai truong hop trén U, > 0.

24



gt Cdc khdi nigm va kién thiee lién quan

D,
D
—/—1—¢
R, R,
—e—  1——" U, D ;
U, .
L] I+
M D\
"_':_‘v

| |
R, A —
- 2 3
>—'—-—|: >
‘L\ g J“ v I‘Id

- Khi U, > 0 = D, thong, D, khoa = U,; = 0.
- Khi U,, < 0 = D thong.
- U, <0 D, khoa, D, thong = U,; >0 = D thong.

R
- R —

2




/Chwang I- Cdc khdi niém va kién thiec lien quan

Trong qua trinh céng nghé khi lam viéc ¢ 2 chiéu khac nhau cé
thé yéu cau téc do khac nhau (hanh trinh ban may bao giuong)
khi d6 c6 thé thuc hién bang cach tu dong thay doi céac gia tri dién
ap chu dao tuy nhién khi d6 thoi gian thay d6i tu dong tuong dbi
dai. Do vay, muon thoi gian thay doi tu dong ngan ta co thé thay
do6i dac tinh khuyéch dai cta IC

[)1 1‘{2 AUr
R, D, : R,
U, — 1"~ >
& il

- KhU,>0=D, thong = K, =

|

- KU, <0=D,thong = K, =

|

—

26



Chuong I- Cdc khdi niém va kién thiec lién quan
P : q

f/- Mach han ché: mach han ché trong diéu khién truyén dong
dién thuong duogc bo tri dé han ché luong dat dong dién hoac
modmen va han ché tin hiéu diéu khién.

~ R U
Rl >_{ﬁ—.rj T+ $
—— 2

Dy D
+U,, U+ U- Uy el o
- F— -
P,

—{ —e

- Khi U; > 0néu U, > U* = D* = U, ~ U*,
-KhiU;>0néu |Uy|>U|=D = U,~ U,

27
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R,
Re—
——1 > R,
U, - i
D, U:

AN\
Gid tri han ché duoc chinh dinh béi triét 4p P, va P,

Trong trudng hop mudn dién ap bao hod ¢ 2 chiéu khac nhau
ta két hop mach khuéch dai vi mach han ché dung D on ap
hoac dién 4p ngudng va diode thuong.

Ngudng cua D, co thé thay doi dugce va khi thong dién tro
trén nd bang 0 vi thé phai c6 thém R, dé ganh cho diode khoi
b1 hong.

28
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Chueang I- Cdc khdi niém va kién thiec lien quan

g/- Mach ty 1é (P) dung khuéch dai thudt toan: (bo diéu chinh)

Bo diéu chinh 1a mot trong cac phan tir quan trong nhat trong hé
di€u chinh tu dong truyén dong dién vi n0 dam bao chat luong
dong va tinh cua hé. Bo di€u chinh ¢0 2 nhiém vu:

Khuéch dai tin hiéu véi sai 1éch nhé cua hé.

Tao ham diéu khién dam bao chat luong dong va tinh ctia hé.
R, AU,

[IZ - KR.AU]

)

Ui o h :
T . |
— 11— + U, :
U, R, 1 . =

‘L, < L E AU,

>
Badc tinh bo diéu chinh
Voi: U,,: Tin hi¢u dat; U;: Tin hiéu do luong
z \ /‘\ 2 Y o, /‘\ 2 2 oY U R
Ta c0 ham truyén cua bo diéu chinh ty 1&: F(p)= ZLZJ = i
1 1

29



I Cdc khdi niém va kién thiee lié ~—g
P Chuang niém va ke lién quan

h/- B¢ diéu chinh tich phan (1):
Ham truyén ctia bo diéu chinh la:

b
pCR P,

FR(p)=

N A B £ o) hﬁng sb (t) tich phéan

C,
|
1

30



/Chwang I- Cdc khdi niém va kién thiec lien quan

s

i/- BY diéu chinh tich phan ¢ 1é (P1):

Ham truyén cua bo diéu chinh

; |
F(p)=Kg +—
TP
vor K = —&;
1

T, =R, C,

Véi mach khuéch dai c6 wu diém 14 d6 nhay cao nhung
nhugc diém la khi dai lugng vat 1y dau ra can diéu khién dat
dugc dling bang yéu cau thd U,y = Ug - Uppnpsi =0 = U, =0
— H¢ mat diéu khién. V& vay, khi stt dung mach khuéch dai
ty 16 ta phai chap nhan ton tai sai s6 giita gia tri dit va gia tri
thuc dé dam bao: U, # 0 = Uy, # 0.

31
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Chueang I- Cdc khdi niém va kién thiec lién quan

Trong cac cong nghé yéu cau sai 1éch tinh nho néu ding khuéch
dai ty 1& thd phai c6 hé so khuéch dai rat 16n khi d6 chat luong
dong cua hé thong rat kém (dé mat on dinh, khéng chéng duoc
nhiéu) mudn dam bao chat luong tinh va dong ta mong mudn khi
U, = 0 = Uy # 0. Mubn vay ta phai ding mach PlI.

Tuy nhién, mach Pl ¢6 nhugc diém: khi sai 1éch dau vao bién
dong thi mudn cd Uy, thay doi theo ta phai mat mot khoang thoi
gian nap hoac phong cho tu. Tuc la, d0 nhay kém = Dung mach
vi tich phan PID.

Tt Pl T+l R, G R;

E(p)=K;.
) R, TL\CS
RZ+R3+R2.L3 \ .

C o U,
, + -
voi: K= 2. I / ‘ l

B2



- Chueong I Cdc khdi nigm va kién thiee lién quan
%1.4. THIET BI NGAT DONG

1.4.1- KHAI NIEM:

TRONG QUA TROGNH LAM VIEC CUA HE TRUYEN PONG
PIEN PHAI DIEN RA CAC QUA TRONH: KHOI PONG,
TANG TOC, GIAM TOC, HAM DUNG, PAO CHIEU, THAY
POI TAL... MUON THOI GIAN CHUYEN POI NGAN THO
DONG KHOI PONG, HAM PHAI LON VA MUON NANG
CAO NANG SUAT TUC LA TAI LON THO SE SINH RA
DONG LON.

PE PAM BAO TUOI THO CHO HE THONG TA PHAI CO BIEN
PHAP KHI DONG PIEN NHO HON 1 GIA TRI CHO PHEP
TANG DONG BE TANG NANG SUAT VA RUT NGAN (T)
CON KHI DONG BPIEN VUOT QUA GIA TRI CHO PHEP
TANG DONG CHO DU NGUOI VAN HANH CcO TONH
TANG DONG HOAC NGAU NHIEN CcO SU THAY POI CUA
TAL -



~ Cluong I Cdc khdi niém va kién thiéc lién quan

Van dé han ché dong dién chi duoc dit ra voi cac hé truyén dong
kiéu vong kin vi khi thiét ké, tinh todn cac hé nay cé dung cac
mach phan hoi dé giam sai s toc do tirc 12 ting d6 ctimg dic tinh
co, dong thoi 1am tang gia tri dong ngan mach vd mé men ngan
mach. Két qua Ia s& gay nguy hiém cho ddng co khi bi qué tai 16n
va gay hong héc cac bd phan truyén luc boi gia toc qua 16n khi
khai dong va ham.

Pé giai quyét van dé mau thuan gitta yéu cau vé on dinh toc do
lam viéc va yéu cau vé han ché dong dién thuong ding phuong
phap phan ving tac dung: Trong ving bién thién cho phép ctia mo
men va dong dién phan ung dic tinh co can c6 do cimg cao dé
dam bao sai sb téc do 1a nho, con khi dong dién va md men vuot
quéa pham Vi nay thi phai giam manh d6 cing dic tinh co dé han
ché dong dién.

= Thiét bi lam nhiém vu trén dwoc goi 1a thiét bi ngdt dong.

34
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//ﬂmﬂg . q

* Pé tao ra mot thiét bi ngatr dong ta cdan quan tam dén cac
véin dé sau:

Po dong dién: Véi dong mot chiéu do bang dién trd sun hodc
may bién dong noi theo kiéu khoi dong tir, néu dong xoay chiéu
thi ding may bién dong (diém do phai ding c6 dong xoay chiéu)
hoac dung sensor dong.
= Dung R, trong mach phan ung sé gay ton that phu va co lién hé vé
dién gitra mach luc va mach diéu khién.
= DUng may bién dong mac trong mach xoay chiéu cia bé bién doi
hodc dung cac sensor dong.

If=> A A

R -

<+ UN —

35



Chueang I- Cdc khdi niém va kién thiec lién quan

Chuy:

/

Do dong dién i, xoay chieu (i) do phia so cap (néu bién dong ddit ¢
phia thit cap thi khdng do duwge Vi @6 1a dong dién mét chiéu, @ khdng
bién doi va chi do dwoc thanh phan séng hai bdc cao 2, 4,...)

T

\VA

A B ,C
V VY
5 -1 -1

U,

- May bién dong T, nham céch Iy gitra mach dong luc va=mach dicu khién.
Dién 4p ra cua |, duoc chinh luu nho cau chinh luu 3 pha (dé dam bao
cho dong dién trong cudn thi cap T, 1a dong xoay chiéu). Tin hiéu
phan héi dong dién dugc 1ay ra tir 1 phan cua bién trd R.
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» I- Cdc khdi niém va kién thiec lien quan
/C’wm"lg . q

Thiét bi ngdt dONG phdi tao ra dwoc diém nQuong, tai diém Nay co su
chuyén giao tin hiéu dong, tin hiéu do c6 duwoc dwa vao hay khong dé
khong ché hé. Dong dién nguéng ndy cO thé 1a ¢ dinh hodc diéu
chinh dwoc. Mudn vdy, ta phai ding cac linh kién c6 nguong nhu
diode 6n ap, diode thurong, Tranzitor, IC két hop véi tin hiéu ngquéng.

B



jacang I- Cde khdi nidm v kidw thife lién quan
~ Clumg ‘ q

Dung IC két hop véi dién &p dat nquéong

= Tin hiéu dau ra cua thiét bi ngat dong dwoc giri Vao hé thong
cO the lam suy giam U_, lam tang U, = Tang goc mo = Tat ca
deu nham muc dich giam toc do.
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r e cA \ 7 A r [P /
/Chm‘ng I- Cdc khdi nig¢m va kién thiec lién quan
1.4.2- M0 ta toan hoc:
Vi thiét bi ndy c6 su dot bién tai diém dong ngat vi vay dé biéu
dién giai tich ta phai sit dung ham buéc nhay don vi.
A

11 =1 1( Al - <l
( % ng ) D ( ) A 1 I 2 Ing 1
Vi vay, tin hiéu phan hdi dugc biéu dién: > AT

U, =pB.11(Al)
Néu ding thiét bi on &p thi:

Uy =(B1-U, ) 1(Al)=B(1-1,).1(Al) = BALL(AI)
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Chueang I- Cdc khdi niém va kién thiec lién quan

1.4.3- Han ché dong dién bang cAc thiét bi ngat dong:

Bién phap phan ving bang cac mach ngit dong thuong ding cho
cac truyén dong dién hay bi qua trinh tat ngau nhién trong thoi
gian ngan. khi bi qua tai hé van lam viéc tiép nhung toc do phai
giam dé tranh va dap trong cac co cau truyén luc, toc d6 giam
nhiéu hay it tuy thudc vao mic do qué tai lén hay nho.

Pé phat hién ra diém chuyén viing va dé giam do cimg dic tinh
dén mirc can thiét thudng ding mach phan hdi &m dong cé ngat:

——p U +3
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Chueang I- Cdc khdi niém va kién thiec lién quan

Trong vung dong tai cho phép I < I, thi di¢n ap trén dién trd sun
la 1.R, con nho hon ngudng thong cua diode 6n &p D, tin hiéu
phan h01.

(Bl - Upg) = 0, hé lam vi€c voi phan hoi ting d6 cing.
Khi U, > |, (1AI = 1) dién 4p R..I 16n lam D, théng = xuat hién
tin hiéu phan hoi dong.

Lic nay ta co :
[;v = [;cd o ( IBIu - [;Hg )

Epm = Upe K ppp

U,=Epp —(Ryp + R )1, (Mach nguon)

U, =Egge, —(Rygp + R ), (Mach phan ting)
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va kidn thitc lién quan

g A . l [ ; ‘ \
vvvvv RAPAAPPARNAACPPPAPAAAS T | v - ’ ¢
AAAANAAAAANA NN o

U ~(B1,~U,y ) | K Koo ~(Rog + R, ), = K, n+ LR,
n= {[Ucd -(p1,-U,, )] .K.KBBD}.KD —(Ryp +R, +R,) K, I,
n=(Uy+U,, ) KKy Kp—(Rygp +R, +R, + PR K 3 ) K.,

n= nnm

m, =U K Ko Ky —(Ryp +R.+R,) Ky I,

1, =y, — An, (Iu')
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~ Clueang I Cdc khdi nigm va kién thiec lién quan

Nhin xét :
Véi hé phan hoi am dong ¢ ngat €6 toc dé khong tdi Iy twong I6n
hon hé hé nhung toc do nay thiee té khdng xdy ra vi khi @6 1, =0
= th vay, I, < I,y ma khi khong zai thuc thi h¢ tr dong chuyen
sang toc do khong taz hé ho nho hon. Nhung day 1& mét diém nam
trén dac tinh ngat dong = néu tang U, o Ngoai viéc tang I, co
lam tang thém toc do khong tdi.

Khi ¢ phdn hoi am dong c6 ngdt véi cung dong phu tdi In thi dé
sut toc do cua hé kin cao hon cua hé ho (dac tinh mém di) Neu
tang B thi ngoai viéc lam giam 1, con lam ddc tinh mém di.
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~—Chuong II- Bg hién doi lao ngué‘n/

§2.1. BO BIEN POI TAO NGUON AP

PE BIEN BO BIEN DOI THUC TE NHU BO BIEN DOI BAN DAN,
BO BIEN POI CO PIEN TRO TRONG KHAC 0 VA NHO HON w VE
THANH NGUON AP THI TA PHAI LAM SUY GIAM PIEN TRO
TRONG CUA NO. NEU PIEN TRO TRONG GIAM VE 0 THI TA CO
NGUON DIEN AP LY TUONG = MUON VAY THI TA PHAI DUNG
HE TU DONG (CO PHAN HOI).

2.1.1- PHAN HOI AM PIEN AP PHAN UNG PONG CO

CO THE BU PUGC LUONG SUT TOC PO DO SUT AP ROI
TREN DPIEN TRO TRONG CUA BO BIEN pOI BANG MACH

PHﬁAN HOI AM DIEN MACH PHA UNG . p =0
PN Upr R,
KD ——| BBD R,=0
o, +HR,
r L
B >

//
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- Clueong II- B bién doi tgo nguon _—

Nguyén ly lam viéc:
Gia su dat U 4 = s€ duogc U, tuong tng (hd mach)
Néu dong tai thi dong dién qua bo bién doi la |, tao nén syt &p:
AU= Ry I = AU= Ry .I giam
Khi do quaR, R, lamoU, giam — U, =(U,,-aU, ) tang = Ugy va Eggp tang
— U, tang kéo vé gia tri dién ap ban dau.

U, =(U,, - U, ). Ky Ko — Rago-L,

-
_ U eKip K _ Rpsp

U =
o l+va K Kpp 1+ @K Koo

I, = U =U,, -AU(L)

U, o = Ues-Kyp Kpp — Rpgp 1, = Uy.c w— AU, (Iz )
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~— Churang II- B§ hién doi tgo nguon

Nhin xét:
Néu hé dung phan hoi &m dién 4p mach phan tng cé cing dong
tai voi hé ho thi do sut dién ap AU nho hon hé ho.
Néu ting o (diéu chinh con trugt trén bién trd) thi AU giam hay
R4 glam.

5 Regs
1+ a.Kys-Kags

Rie

Néu a.Kyg.Kggg >0 < Ry =0thi U =U, = const, dicu nay
khong thyc t€ vi khi d6 U, = 0 = che d6 nay la ché d6 gidi han.
Khi tai thay doi, o s& thay doi, d6 ctimg dic tinh dong thoi sé thay
doi ca gia tri cua Uy, mudn U, |a ¢6 dinh thi ta phai di€u chinh
lai U .
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e Chueang I1- Bd hién dai tao nguon
bé tlnh toan, thiét ké theo yéu cau mot ngudn 4p gom Uyc, Idm, [St]
muon vay thi ta Xac dinh 2 thong s6. Ky Va o trén co sé bo bién doi

dd chon tirc la da biét Kggp, Rggp Ung voi g, bang cach giai hé 2
phuong trinh:

U, o
(1), Lot e U,. Uye
1+ o Ky Kopp '
R
(2). B I.=[8]U,
1+ a.Kpp Ko

Trong dd, U4 chon trude tuy ¥, nd phu thude vao thiét bj khuéch dai.
- Khi ¢6 Ky, ta thiét ké mach khuéch dai.

- 7 AN » e 2 a2 R R
- Khi ¢0 a ta diéu chinh bién tré voi: e

Rl % RZ RBT
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- Chueang IT- Bj hién dai tao nguon

2.1.2- Phan héi dwong dong
Nguyén ly lam viéc:
Gia sir h¢ dang lam vigc vdi tai ndo do, néu cat tai thi I, s& giam = sut
ap trong bo bién doi giam lam Bl giam = U, = (Ugy + Bly) giam Upy
giam va Eggp gidm = U, giam d¢ khir luong dién ap tang do tai giam.

Ta co:
U, =Uy+ P,
Upk = Kox'U,
Eppp = Uk - Kpmo
U, =Epe —(Rppp + R, ),
U =(U,+ PI).K, . Kggp —( Rpge + R, ).,
—

U =U,, Ky Ko — (Rygp + R, — . K K gzp )1,
- Ur =Uy.c_AU(I:)
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~—Chuong II- Bg hién doi lao ngué‘n/

Nhin xét:

Néu hé dung phan hoi duong dong cé cing dong tai véi hé
hé thi hé s€ co do sut dién ap nho hon so véi hé ho tiac la co
tac dung gilr on dinh dién ap dau ra = Nang cao do cung dac
tinh ngoai.

Néu ting B hodc Ky, thi AU s& giam = Chat luong ctia hé sé
tang Ién, néu chon B.K,g.Kgzg = Rggs + R, = AU = 0 véi moi
dong tai = Ta c0 hé la nguodn ap ly tuéng thuc te.

U, = Uy.c; Ry ¢ = Regs + Ry = B.Kyg . Kggg =0 (R twong
du’ong)ﬂ'KK&KBBg > Rggs + Ry
Néu chon thi khi tai taing = AU dao

dau = dién &p ra ting dan theo tai, hé nhanh chong bi pha
héng = chi cho phép s dungphan hoéi duong dong yéu.

B>
KK§ 'KBB§
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a g o X o ake A=
~—Chueong II- Bj bién doi tgo nguon

Tinh toan thiét ké 1 nguon ap, gom Uiyer lams [S] ta phai Xac dinh 2
thong so B va Kyp, trén co sé bo bién 601 dd chon (da biét trong Rygp
va Kggp) Ung véi |, bang cach giai hé 2 phuong trinh:

U KoKy =U

y.c
(Rppp + R — PR Koo ) I, = [S, ]z,..-'yc

Néu B tim dugc 1é6n hon R, ta phai dua thém vao duong phan hoi bo
khuéch dai coO hé so:

Chu y: am ap 1a chinh vi day Ia phan hoi Am, con phan hoéi duwong
dong 1a phu. Trong cac bd bién ddi tao nguon ap thuc té (hé thong
truyén dong 6n dinh dién ap dau ra MF hodc hé truyén dong 6n dinh
dién ap dau ra bd chinh luu tao nguén 1 chiéu déu sur dung phan hoi
kiéu &m &p duong dong).

ok



a g X gke P
P Chuang I[1- B hién dai tao nguon

s

2.1.3- Phan héi 4m 4p dwong dong
Pé phat huy uu diém va khic phuc nhuge diém cua hai phan hoi trén
ta ding phan hoi két hop.

Uy -Upg, U %
K, K, ", BBD Re ]._ U,
+alJ, R,
FL &L

U, =|(Uy—aU,) K+ BI, | K, Kogp, — (Rgg, + R, ) I,

r

_— Uy K K, Kggoy (Rppp + R, — . K, K ) I

" 1+ ek K, Ko 1+ K K, Ky

Chu y: cac hé thong tao ngudn &p co chat lugng cang cao (S, cang
nhd) thi khi xay ra ngan mach cang nguy hiém. Chinh vi vay, dé dam
bao an toan hé thong phai kém véi mach bao vé dam bao du do nhay.

Y



D T A==
- Clueong IT- Bg hién dai tao nguon

§2.3. BO BIEN POI NGUON DONG

2.3.1- DUNG PHAN HOI AM DONG:

NGUYEN LY LAM VIEC: GIA SU HE PANG LAM VIEC VOI
Ucp, NEU R; TANG THI DONG | SE GIAM KHI BO QUA Rq

LAM Bl GIAM = q;f%g% - BI TANG = U, VA E,yp TANG =
NG Bl

TANG = KEO DO "N LEN GIA TRI CU.
%
-— P UDK

Kb |—,|BBP| ° R‘/H"
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- Clueong IT- B bién doi tgo nguon _—

So do cdu tric:

U, Uk Egso 1
KKD — KBBD P
Ry + R+ R,

1
Reee + R+ R,

L, =(Uyg = F1, ) Kip K.

U Ky K gep U Kpp Kep

(RBBD+RS+Rt+ﬂ'KKD'KBBD) ('th +RI)

¢
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a g o X o ake A=
~—Chueong II- Bj bién doi tgo nguon

Nhin xét: Véi hé kin phan hoi &m dong ciing dang bién doi cua tai R,
thi két qua dong dién thay doi it hon hé ha (hé kin ding phan hoi &m
dong c6 tac dung nang cao tong trd trong ctia ngudn twong duong).
Néu ting p = R4 s€ tang = chat luong gitt 6n dinh dong dién tot
néu B.Kyp.Kgpp = o (ndi tré twong duong cia nguén = «©) = |, =
const, khi R, thay doi = ta dugc ngudn dong Iy tudng nhung khi do I,
= 0 = day la dac tinh giéi han.

Dé thiét ké bo bién d6i nguon dong theo yéu cau: I , 5%, dién trd tai

R, + R, muon vay ta phai xac dinh Ky va B bang CaCh gial hé 2
phu'ong trinh:

IIA
U,y Ko Koo R
- dm

4 (Rgpp + R, +‘de+[)‘&k:£) Kopp ) .

I - Ups & ip K ppp
\, . (Regp + R, + Ry + J.K 15 K )

— S} ‘[y.c

515)



s i ol slle A —
- Clueang IT- Bj bién doi tao nguon

2.3.2- DUNg phan hoéi dwong ap:
Nguyén ly lam viéc: gia sir hé dang 1am viéc néu R, ting = | giam =
dién ap trén R, tang, (U = R..I; tang bai I, tang nhung khong bang su
tang cua R,) = aU ting = U, tang = Uy, Eggp tang = | tang ve
gia tri trudc.

U, )
kP =5{BBD| [ MY

aU > R,
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U=Eppp—1, Rygpy = U =(U,,+0U) Ky Koy~ I, Ry,

Ucd'KKD'KBBD B I, 'RBB’D
(l_a.KKD.KBBE))

— U — Usg K Kggp —1; Rygp
f
R; Ry+R(1-cKyp Kegp)
I = Ues B in Kgsp
f

o



AN A e A
- —Clueong II- Bj hién doi tgo nguon

Nhin xét:
Khi dua phan hoi duong ap lam suy giam gia tri R, ttc 1a 1am suy
giam émhqhu(”mg cua R tirc la lam suy giam anh huéng cia R, dén
|, = gitt 6n dinh hon so véi hé hé.
Néu ting o (hoic Kyp) = R, suy giam cang nhiéu nén chat lugng

S ; = 2 24 )4 1
gilr on dinh dong cang tot. Néu chon a K,g =5 Xem nhu R, =0
U,.K,s.K

v % BBS& by & o 4
= I, = 85 —const vO1 moi R, ta dugc nguon dong ly tudng

thue t8, e

Néu tang tiép q.KKD = |, bat (jﬁu ting (mau so giém) khi R, tang

=> €Ong suat dau ra cia h¢ thong tang = co thé pha hong hé¢ =

khéng duoc phép dung phan hoéi dong duong ap manh.

— Pidu kién phan hdi trong hé 13; oK, <——
BB&

Dé thiét ké bo bién d6i nguon dong| Uss Ko Ko

i % R, ¥ Ko Kger
ta phai dung hé 2 phuong trinh: - [Rom + Ry (1= I
) U, Ko Ko .y

/
| T |:BBD+R1(1 UAKDABBD)] 7
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- Clueong IT- B bién doi tgo nguon _—

2.3.3- Phan héi &m dong dwong ap:

U, Usr %

L —— —» Usk R, Rl/[/ >

K, K, —=» BBD

aU
b1 R . l
_? _TL L

U =[(U¢d +alU) K _ﬁI:I'KZ'KBBD ~(Rggp + R, ).,

U, K. K Koo —(Rgge + R+ B.K, Ko ) L,

l}" =

1- K .K, K
I = £ = Ucd'Kl'Kz'KBED _(RBBD +Rs + ﬁ-Kz-KBBD )-I:
‘“ R R.(1-a.K. K, Kz

L[ (Regp + R, + B. Ky K ) |+ R.(1- . K, Ky K ) = U, K, K Ky

_ U, K Ky Kgge
* (Rgp+R +BEK Ko )+ R.(1—-a K K, K )

29
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Chuzang ITI- HE truyén dpng dién tw dong _—
dung dong co mot chiéu
§3.1. KHAI NIEM

VOI BPONG CO MOT CHIEU CO NHIEU UU PIEM NOI BAT NHU ;

PAC TINH CO CUNG.

MO MEN KHOI BDONG TOT.

DE KHONG CHE CAC QUA TRINH QUA PO.

PIEU CHINH DE DANG. TRONG THUC TE THUONG DUNG
PHUONG PHAP DPIEU CHINH PHAN UNG CON PHUONG
PHAP DIEU CHINH TU THONG CHI DUNG CHO CAC CONG
NGHE DPAC BIET, CON PHUONG PHAP R. CHI DUNG BE
KHOI PONG PONG CO CONG SUAT LON, NGUON MOT
CHIEU CO PINH.

KHI SU DUNG PONG CO MOT CHIEU TA MONG MUON
TOC PO QUAY TREN TRUC PHAI GIU ON PINH KHI PHU
TAI THAY POI = TRONG HE THONG PHAI CO CAC PHAN
TU GIU ON PINH TOC PO.

KHI KHOI PONG, DONG KHOI PONG DAO PONG TRONG
KHOANG (2 + 2,5)I5, VA KHI XAY RA QUA TAI CONG SUAT



Chuzang ITI- HE truyén dpng dién tw dong _—
r— dung dong co' mot chiéu
§3.2. HE TPP MOT MACH VONG PHAN HOI

3.2.1- DUNG PHAN HOI AM TOC PO:

U., % .
K i BBD | ¢ [
+70 -
)

NHAN XET:

VOI HE TRUYEN DONG DUNG PHAN HOI AM TOC DO (y #
0) THI BO SUT TOC PO AN CQNG,VC')I DONG PHU TAI SE
NHO HON HE HO (y = 0) = PAC TINH HE KIN CUNG HON
PAC TINH HE HO.
NEU TANG y HOAC Ky = AN CANG GIAM

= CHAT LUQNG ON DINH TANG LEN (S; GIAM).
NEU TANG v.Kygp = AN = 0 VOI MOI DONG TAI NHUNG
KHI DO Ny =0

— THIIC TE KHONG XAY RA (DAC TINH GIGT HAN.




Chuang ITI- H¢ truyén dpng dién tw dong __—
»—— dung dong co' mot chiéu
Tinh toén thiét ké khau phan hoi:
Theo yéu cau gom Ny, |4y, [S] ta gii hé 2 phuong trinh:

,. L ,

I+ 7Ky Ky Kpey ¢
|(Rggp+ R, ) Ky Iy,
|1+ 7 Ky Ky Kgep

Nhugc diém ctia may phat toc mot chiéu: Do tiép xuc cua choi than =
anh huong dén tin hiéu diéu khién = anh hudng dén hé thong.

May phat toc xoay chiéu: dién &p ra ciia may phat toc xoay chiéu I dién
ap xoay chiéu = do d6 phai chinh luu = phai st dung cac dung cu ban
din = voi cac hé truyén dong cd dai diéu chinh hep thudng xuyén lam
viéc & toc do thap thi sir dung may phat toc xoay chiéu.
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Chizong ITT- HE truyén djng dign tw dong _—
/ dung dong co mot chiéu
Nguyén ly lam viéc:
Gia st dat U 4 = Toc d6 trén truc dong co cO gid tri twong tmg.
Néu tai taing = Toc d6 dong co giam Vi hai ly do:
- Tai tang = M, tang = M, ctia dong co tang dé kéo tai.

M, =C. oI tiltang = I tang = U, = E,p — Rpp , = U, gldam =

aA” a . . E _( + )'I - . - . o -
toc do dong co giam — n=—— RB;” &) giam Khi do dién ap

e

phat ra cha may phat toc giam = U, =U,, - 7n € tang = Ugg va Eggp =

toc do rang.

Chu y: Bé dam bao chat luong ta nén chon diém do toc do tot nhat o truc
clla may san xuat.
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ChwangHI-Hetruyen djng dién ty dong __—

P  dung djng co' mit chiéu
3.2.2- Phan hoi am dién ap:

S dé nguyén Iy:

Ta thay may phét toc 1a thiét bi dat tien phai thuc hién ghép noi co khi
trong qua trjnh lam viée no If:\ thiét bi quay néq qua trinh bao du’cjmg khi
V?Ln hanh vat Vé:. Néu ta muf)p tao Nén h¢ truyén d(f)n‘g dién gilr 6n dir‘lh
toc do dung thict bi tinh ré tién. (R) = Dung phan hoi am dién ap phan
ung.

R Upx LR, o

Kb |—{BBP| * -~ 3

aU YR,
r L

Nguyén ly lam viéc:

Gia str hé dang lam viéc, néu tai giam = |, giam = sut ap trén dién trd
trong cta bd bién doi giam = n dong co tang = dién ap U, tang = al,
tang = U, = U4 - aU,, giam = Eggp, U, glam = n giam.

64



Clucang ITI- HE truyén dong dién tw déng/
/ - {

dung dpng co mot chiéu
Chay:.

Phdn tir do R: bién tré do dién ap phdai ddm bdo tén hao nang luong rdt nhé =
dién tro €0 gia tri lon dé dong dién chay qua bien tro bo qua.

So do cdu truc:
Uy U, Ugx Egep U, Ep o

—b@—DKKD—DK Ko —»

¢ ) )
R R u

g

a.

Tir so dd cau tric ta c6: U, =(U,, —alU).Ky. Kegp, — Rego L,

r - Uig K Kggp Rego

M+ aK Ky, 1+aKg K

I

" u

TacO: wn=(U,-R.I,)K,

c o o - /
U Kg Kyp-Kggp . Regp

I+ Kyp Kppe,  \1+a Ky Kgpy

n=

\
+R, ‘.KKD.IH =n, . —An(1,)
/
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Chucang ITI- HE truyén dong dién tw dong _—
. dung dong co' mot chiéu
Két lugn:
Hé kin dung phan hoi &m dién &p c6 An nhé hon hé hd véi cling dong
dién phu tai = CO tac dung giit 6n dinh tdc d6 lam dic tinh co ctng hon.
Khi ting a hoac Ky, = An giam = Tang d¢ ctng dac tinh va lam giam
sai 1éch tinh St, néu ting o.Kyp = oc. Khi d6 An = R,.K.1, = Pay la do

sut toe do dac tinh tu nhién, nhung khi d6 n, =0 = Thong s6 nay la toi
han.

D

_________ < Ty chien

s A 0y >0y >0 e S
= Do dac diém nhu trén nen ne nay twong aung cno cac hé truyén dong

chat lwong thap (S, Iom) nhung don gidn, chdc chan Va ré tién.
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Chueang ITT- HE truyén djing dién tie dpng _——
e ding dong ca mot chiéu
’ 3.2.3- Phan héi dwong dong dién:
So db nguyén ly:

U, %

> Upr

Kb [ —| BBD +3

'ﬁIu [~ 1
r + P J_

l+

Y&u cau gia tri ciia R, nhé (ton hao nho). Pong thoi vi |, nhé nén
dua vao mach khuech dai (U, >> BI,) nén phai co khuech dai
dem BI, vao dé co y nghia diéu khién.
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P dung dang co mgt chiéu

Biéu thirc:E, =U,, K., Ky,

LTDK = chd + [3[ u
U,=E,—(R +Ryy )l =K.n+I R
< (Uy+ Pl ) Kep, Ko, — (R, + Ry ) [, = K, n+ 1 R,
< n=U_, K. Kopr, — (R, + Rygp + R, — R p Kigp ) K5 L,

- n=n, —An (1,)
Két lugn:
Hé truyén dong dung phan hoi duong dong cd An nho hon so véi hé
hé cung dong phu tai = H¢ truyén dong dung phan hoi duong dong
co tac dung giir on dinh toc dd dong co.
Néu tang B hodc Kyp = An giam => Chat lugng tinh cia hé thong
tang Ién = S, giam di.
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" Clueong ITI- HE truyén djng dién tie dong =
P dung dong co mot chiéu
Néu chon: _R+RestRy il
i RBB§ _

vO1 moi loai phu tai ta dugecn=n,, =U ;.K,5.Kgps.Kg

— Hé truyén dong ly twong thuc té.

3 i R R
Néu chon hogc khi lam viéc ma f=———">—

RBB§'KK§
thi khi tai ting = Toc d6 tang do An dao dau = Hé nhanh chdng bi pha
hong. Nén chi dugc phép dung phan hoi duong dong yeéu.
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ChwangHI-Hetruyen djng dién ty dong _—

P  dung dong co mot chiéu
3.2.4- Phan hoi két hop:

Pé dam bao chat luong dong va tinh cho hé thuc té thuong st
dung phan hoi két hop nhu: am ap dwong dong, am toc do duong
dong dién, &m toc d6 a&m dién &p... Khi d6 ngoai viéc nang cao
chat luong tinh giam S; con thyc hién nang cao duoc chat luong
dong vi: Cac dai lugng vat ly trong hé truyén dong duoc xuat hién
co thur tu theo (t) va cach nhau nhitng khoang (t) twong urng voi

théng s6 va cau tric cta hé.
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Clurang ITI- Hé truyén dpng dién tw dong _—
- - ding djng co mit chiéu
%3.3. HE TPP TU PONG DUNG PHAN HOI
AM TOC PO, AM DONG CO NGAT

3.3.1- PAT VAN DE:

DE PAM BAO HE TRUYEN DPONG VOI DAI PIEU CHINH RONG
S: NHO TA PHAI TiIM CACH NANG CAO PO CUNG PAC TiNH,
NHUNG KHI PO CUNG CANG NANG LEN THI KHOI PONG
CANG KHO KHAN (DONG KHOI BONG LON). VI VAY, CAN HAN
CHE VA DUY TRI DONG PIEN LUC KHOI PONG, NEU DONG
KHOI PONG I, = CONST, M = CONST THI GIA TOC DN/DT =
CONST = TOC PO KHOI PONG TANG DAN PEU, QUA TRINH
KHOI BPONG EM, KHONG RUNG GIAT.

CHU Y: VOI CAC CONG NGHE THUONG XUYEN XAY RA QUA
TAI THI KHONG PAM BAO VI NEU TAI TANG LON HON DONG
KHOI PONG = N = 0 = VI VAY, bE PAM BAO MOI CONG



Chuzang ITI- HE truyén dpng dién tw dong _—
e  dung dong co mot chiéu
%3.3. HE TPP TU PONG DUNG PHAN HOI
AM TOC PO, AM DONG CO NGAT

3.3.2- SO PO NGUYEN LY:
VE NGUYEN TAC MACH NGAT DONG DUNG BAT CU SO
PO NAO (DIODE ON AP, IC, TRANZITOR) VA CO THE LAM

VIEC THEO 1 HOAC CA 2 CHIEU QUAY. TIN HIEU DONG
PIEN CO THE PO BANG BAT KY MACH NAO.

12



Chieang IT1- HE tru truyén dpng dién tw dong _—
P  dung dong co mot chiéu

U, %
r D,
-(PI-U,) N
Sodo(l)

SO PO 1: DUNG MOT BO KHUECH PAI TONG HOP CA 3
TIN HIEU VI VAY TRONG SUOT QUA TRINH LAM VIEC
BO KHUECH PAI KHONG PUGQC PHEP BAO HOA (Vi LUC
PO SE MAT HET TIN HIEU) VA THUONG PHU HQOP VOI
CAC BO TONG HOP KHUECH BAI BANG MAY DIEN. KHI
PO GIA THANH HE SE RE VA THUONG DUNG VOI CAC
HE TRUYEN BONG KIEU CU (MAY DOA, MAY BAO
GITAONG MAY XU10) .




Chieang IT1- HE tru truyén dpng dién tw dong _—
P  dung dong co mot chiéu

-U 'Uom %

K, "| K, [-=,| BBD

+PI-Uy) ;-
D, 1

Sodo (2)
SO PO 2: BO KHUECH PAI DUNG BAN DAN CO PAC
TINH BAO HOA RO RANG, VI VAY MACH KHUECH DPAI
PUOC TACH THANH 2 BO RIENG.

Ky: TONG HOP VA KHUECH PAI TIN HIEU CHU PAO VA
TOC PO, KHI LAM VIEC CO THE BAO HOA.

K,: TONG HOP TIN HIEU RA CUA K, VA TIN HIEU DONG
PIEN KHI LAM VIEC KHONG PUQC PHEP BAO HOA,
THITGNG PHUI HGP VAT HE THD HTEN AT =



ChwangHI-Hetruyen djng dién ty dong _—

-  dung dong co mot chiéu
3.3.3- Nguyén ly lam viéc:
So do 1:

Khéi dpng: Dé khoi dong ta dong hé vao lusi dién. Pat U, va an nit
khoi dong, khi @6 n =0, |, = 0 tai thoi diém dau tién vi vay U, = U,
—=Upk, Eggp, It €O Xu hudng 16n, qua R, lam Bl co xu huéng 16n = D,
théng = phan hoi &m dong bat dau duoc dua vao (n= 0).

U,=Ug,—(B1,-U,)
Upk, Eggps |, CO XU hudng giam, qua trinh tiép dién dén khi két thiic qua
trinh qua do dién tir cia mach vong dong dién va mach vong phan tng ta
duoc dong khoi dong lyp = lgymg (N = 0), Igp = 13 >> I nén momen dong
cua h¢ thong.

. GD* (]n dn
ﬂ[dg = ‘AM ([u _[c ) — :

— — -0 & —==0
37.5 dt dt

e - G : 2 E..c —K..N
Tdc do bat dau tang tr 0. Khi tde do tang thi lu gidm:l, = BB§R :
ux
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Chieang IT1- HE tru truyén dpng dién tw dong _—
-  dung dong co mot chiéu

Tac glung ctia phan hoi &m dong giam va tac dung cua phan hoi &m tdc
do bat dau co
U, =U,-yn—(81,-U, )

Qua trinh trén cu tiép dién tic 1a toc do tang thi I, giam = hé duoc gia
toc trén dic tinh ca 2 phan hoi cung tham gia, dén khi dong dién giam t6i
gia tri I, <<, .+ = Diode D, khoa = phan hoi &m dong cd ngat mat =
Ldc nay, U, =U, —yn ( BI,-U,, =0 thi D, khoa = khdng bi dot bién).
LGc nay hé chuyén sang dic tinh chi ¢d phan hoi &m toc do tham gia.

Mit khac khi tdc do ting cao dong o 4200,
"

dién giam rat nhanh. Dén khi | _.I. thi
gia toc cta hé bang khong. = Hé

lam viéc On dinh & toc do g vai tai

| trén truc.
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Chueang IT1- HE trupén dong dign tw dong _—
. dung dong co' mot chiéu
Diéu chinh toc do:
Tang toc: De tang toc do ta tang U, khi d6 U, tang lam Uy, Eggy, tang
= |, tang = dn/dt > 0 = toc d¢ tang, tai di€ém lam v@éc dau tién toc do
chua kip tang ma lu da tang ung véi U, tang = chuyén sang duong dac
tinh song song véi dac tinh trude cao hon (1).

Néul, > 1 = chuyén sang dic tinh song song cao hon véi ca hai phan
héi clng tham gia (2).

Khi toc do tang thi 1, giam nén néu | < e

|, giam va toc do tang theo dudng dac tlnh
chi ¢6 phan hoi am toc do, dén khi |, = I, thl
méi lam viée ¢ tée do cao hon. Khi I >lhg
dong glam toc do tang trén dac tinh (2) phan
hoi dén I, < I g phan héi Am dong mat,
chuyén sang tang toc glam dong trén dac tlnh
chi c6 phan hoi Am téc d6 va lam viéc 6n
dinh khi lr giam vé 1 =1_.
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Chueang I11- He truyen dong dién tw d*ng/
P dung dong ca mot chiéu

Giam toc ;

Pé giam n ta giam U, khi 6 U, = U, - yn giam, néu giam luong
nho U, dé U, khi dao cuc tinh

= Upy, Eggp giam cuec tinh gitr nguyén

Eoe KN

R.s

Truwong hop 1: Néu Kgpp >Kon = |
khéng dao chiéu, I, < I, = hé chuyén
sang lam viéc trén dic tinh thap hon M [

=1 = s€ giam.
u

vGi gia toc &m = toc do giam dan,
dong dién lai tang dén I, = I, h¢ lam

viéc ¢ toc do thap.
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Chueang ITI- Hé truyén dong dién tw dong _—
e dung dong co' mot chiéu
Truwong hop 2: Néu Eggp giam, ma thi |, s& dao dau. Vi vay :
Néu bo bién d6i khéng cho phép dao chiéu dong (bo bién doi ban dan
don hoic bo bién doi kép khong ché doc 1ap chuyén doi cham) thil =0
nén hé duoc giam toc doc theo truc tung voi hdm tu do (ning luong
duoc tiéu tan dudi dang nhiét) do ma sat trong hé téc do giam, dén khi
thi dong dién bat dau ting theo chiéu cii tir 0, toc d6 giam dong lai ting
theo duong dic tinh c6 phan hoi am toc @6 cho téi khi I, = I, hé lam
viéc on dinh. | :
Neéu bo bien ddi cho phép dao chieu
dong (bd bién do6i may phat - dong
co, bd bién d6i ban dan song song
nguoc khéng ché doc lap chuyén doi
nhanh hoac khéng ché phdi hop) khi
d6 lu dao chiéu = md men dong co
dao chiéu: My = C..®.I,, ma khi d6
toc d0 van quay theo chiéu cii nén
dong co lam viéc ¢ trang thai ham.
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Chuang IT1I- H¢ truyen dgng dién ty dong __—
/ * dung dong co mot chiéu

Dé két ludn dong co 1am viéc ¢ ché dp ham i ta phadi khdo sat:
Néu bg bién doi 1a may phéat thi dién &p phét ra cia may phat
khong ddo dau, gia tri khac 0, @6 1a ham tai sinh.

* Néu Er = 0 = Ham dong nang.
* Néu Eyr ddo dau = Ham nguoc.

Néu bé bién doi 1a ban dan:
* Néu o < 90° = Ham nguoc.
* Néu o = 90° = Ham dong nang.
* Néu a, > 90° = Ham tai sinh.
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Clucang ITI- HE truyén dong dién tw d*ng/
p»r— dung dong ca mot chiéu

= LuUc nay téc d6 giam rat nhanh 1am dong hdm giam theo. Pén khi va tc

d6 ¢ xu hudéng giam tiép thi dong dién |, bat dau ting theo chiéu cil tir
0, trén duong dic tinh song song véi dic tinh cii va thap hon cho téi khi
|, =1_hé lam viéc 6n dinh & toc do thap.

- Néu trong qué trinh hdm ma I, > 1, khau ngét dong theo chiéu nguoc
s€ tham gia.
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Chueong ITI- HE truyén dng dién ty dong _—
> dung dong co' mot chiéu
: Chu y: Dé biét xem khau ngat dong c6 tham gia hay khong ta ké duong
song song voi truc hoanh kéo dai duong (2) cat nhau & dau lal, néu |, >
g thi khau ngat dong tham gia, tir B ké duong thang song song voi dic
tinh c6 khau ngat dong theo chiéu thuan. (hdm toc d6 giam dén |, = 0,
toc do giam = | ting 1am viéc on dinh tai diécm A).

l, < I,, = Khdng c6 khau ngét dong theo chiéu nguoc khong tham gia
= Di vao dac tinh ham ludn (3).

n
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Chuang Mﬂggyén djng dién ty dong _—
r— dung dong co' mot chiéu

Thay d6i phu tai: trong qua trinh lam viéc khi dit U, c6 dinh do tai
trén may san xuat thay doi thi hé thong tu dong thay doi goc moé o
dé thay doi diém lam viéc trén dic tinh thuc hién duy tri 6n dinh toc
do.

Néu phu tai ting qua muc [am 1, > 1 thi hé tw dong thay doi géc mo
o dé suy giam nhanh toc @6 = Paic tinh chuyén sang cac duong lam
viéc trén dic tinh phan hoi am toc do, &am dong dién tham gia va qué
trinh nay tu dong thay doi theo tai (dé duvntri tbe d6 déne co dé dam
bao sali 1&ch tinh) 4

* A= B: tu dong o6n dinh téc do.

*A; = By tu dong suy giam tbc do.

vy
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Chueong ITI- HE truyén dng dién ty dong _—
> dung dong co' mot chiéu
’ Dao chiéu: Pé ddo chiéu ta dao cuc tinh U, (khi d6 véi cac bo bién doi
diéu khién doc lap thi xung duoc dua sang bo bién doi nguge. Con véi
cac bd bién doi dicu khién phdi hop goc a ctia bo bién d6i tu dong diéu
chinh g6c o cho nhau) khi d¢6 dong dién s& dao chiéu va dong co chuyén
sang trang thai hdm giam téc d6 thuan.

Hé ham trén dac tinh ca 2
phan hoi cling tham gia, dén
khi toc do giam ve 0 thi bat -~ e
dau khuéch dai nguoc i
tuong tu khuéch dai thuén: E

>Dimg may
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Clucang ITT- HE truyén ding dién tw dpng _—

e dung dong co' mot chiéu

Dung may: Bé ding may ta cat U, va giam vé 0 khi d6 qua trinh
xay ra hoan toan nhu giam toc d6 (giam nhiéu U,,) va diém dich
la gbc toa d0. (Tai phan khang thi dung lai ¢ 0, tai thé nang thi
kéo dai néu khong tai sé& roi).

85



Chucong ITI- HE truyén dpng dién tw dong __—
P dung dong co mot chiéu

So do 2:

Do so do 2 c6 2 bo khuéch dai ma K, cho phép bdo hoa nén so
tinh hudng xay ra trong hé nhiéu hon so d6 1.

Khéi déng: Tuong ty nhu so dd 1, tai diém dau khai dong khi da
két thlic qua trinh qua do dién tir 1, = 1, >> |_hé bat dau ting tdc
tir 0, nhung khi d6: U, , =U>>U, ., Vi vy hé dugc ting toc
trén dic tinh chi c6 phan hoi &m dong.
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" Chuang ITI- He truyén dpng dién tw dp ong _—
e dung dong co mjt chiéu

Trwong hop 1: Néu toc d6 ting nhanh L0
hon lugng dong dién giam thi:
Ucd -yn < Ubh va Iu = Ing
= H¢ chuyén sang khoi dong trén
dac tinh ca hai phan hoi.

Opy

Trwong hop 2: Néu toc d6 tang nho hon
su giam cua dong dién thi:
Ug-yn>U,val, < g
— H¢ chuyén sang khoi dong trén
dac tinh h¢ ho.




Chuong Mﬂggyén dong dién tw dong _—
. dung dong cao mot chiéu
= Ca hai quéa trinh trén déu 1am ting toc d6 va dong dién giam tiép
dén khi K, khong bao hoa I, < g thi chuyén sang khéi dong trén
dic tinh chi c6 khau phan hdi am toc do tham gia, dén khi |, =+ I
két thlic qua trinh khai dong.

Chuy: k= beh :{ij Cach dung nhu sau:

\'

Viét phuong trinh timg doan phu thudc B, v, Xac dinh 2 diém noi

kéo dai cat nhau ¢ dau la 1, kiem tra I, voi 1,y = (1,1 + 1,3)l4p.

ng’
Céac nguyén ly khac: Tuong tu nhu so d6 1 chi luu ¥ dén kha nang

c6 doan dac tinh trung gian.
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"~ Clucong ITI- HE tmyen djng dién fe déng

.———‘—\—_“a"—\
3.3.4- Biéu thirc:

So dé 1: Tir so d6 nguyén Iy ta c6 so d6 cau trdc tinh cua hé:

U U, Usk o
?8 » Keo —> Kem M Ko o>
(-) (-) (-) -

ResptR,

Y (1)
[ — B ]t
U, I,
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Clueong ITT- H§ truyén dng dié tie dpng
/ dung dong ca' mot chiéu

| <1 = daurabo cong (1) am — 0,

u ng
— B = 0 (dm dong khong tham gia), -y # 0 (&m téc do tham gia).

n= [( Uyg=71)KypKpse—(Rpgp + R AR, )1, ] Kp

?_1:[,:’56.]%9.]%39.[&"? ) (_RBBD’ +Ri+}g,’_) K )
I+ 7 Kyn Kopp Ky 1+ 7Ky Kgpp K

1, > 1y = B#0;y#0
n=|Uy=7n=(BI,~Uy) | Ko Kom —[ (Rom+ R +R,) L, ] Ky

. Us Kip Kggo Kp (Rggp + R+ R, ) I, + (AB'Iu U, )'KKD'KBBD‘KD (
I+ 7 Ky Kggp Ky 1+ 7 Ky Kggp Ky

2
 —
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Chucang ITI- HE truyén dong dién tw dong _—

. dung dpng co' mot chiéu
Két lugn:

Hai phuong trinh (1), (2) c6 An phuong trinh (2) > An phuong trinh (1)
— dic tinh biéu dién phuong trinh (2) mém hon phuong trinh (1).

Khi thay do6i U, lam thay doi n, ctia ca 2 phuong trinh con d6 cing co
dinh, vi vdy tao ra ho dic tinh song song véi nhau twong tng nén diém
dic tinh cat truc hoanh (dong dién khoi dong) sé phu thude vao U, (U
nho dong khéi dong s€ nho).

Khi thay d6i B chi lam anh huéng do
cting ctia phuong trinh (2), néu tang B
dic tinh s& mém di (phuong trinh (1)
khong thay doi).

Con khi thay doi y do ctng cua ca hai
phuong trinh thay d6i theo, khi thay doi
U,y d0 cling co dinh.

Pé tinh toan thiét ké ta 4p cong nghé vao 1 trong 2 phuong trinh trén tuy
theo dac diém cdng nghé x4c dinh nhu ny, 1y, Ig Ngm.
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Clueomg ITT- H truyén dng dién t dpng "
/ dung dong ca mot chiéu

So do 2:
U U Ugg, U, U,
) ()
'Y BIU' f
i) T
— n p L
U“S

Trwong hop 1: 1, <1, K, chua bao hoa; § =0;y #0.

ng:
n= [( Uy —11) Ky K; Kggp —(Rggp, + R, + R, _)‘Iu]'KD

o UK, Ky Ky Ky (Rpgp t R+ R, ) Ky (1)
1+ 7K, K; Kggp Ky 1+ 7K, K; Kggp Ky |
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Cluramg ITT- HE truyén dpng dién te dpng
/ dung dong co mot chiéu

Truwong hop 2: 1, > 1, K, chua bao hoa; B # 0; v # 0.
n=A[(Ueg= 1)K, = (B1,~ U, ) | K; Koso = (Rego+ R+ R,) L} Ko

U K,K; Kpgp. Ky (Regp+R,+R)I,+(B1,~U, ) K Ky

n= no [ BEB D _ -_— Ky, (2)
1+7 K, K, Ko Ky 1+ 7K, K, Ko Ky |
Truwong hop 3: lu < Ing, Knbdo hoa; 3 =0;y=0 = Hg¢ ho.

Do K,, bdo hoa = Uy, = U, ;, = const.
1 =|U,y, K, Kpg,— (Rggp + R, + R, ) 1, | Ky

= Uy Ky Kggpy Ky — (Rggp, + R, + R, )1, K,
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“Chuzong wyen dgng dign t dong
/ dung dt‘mg ca mgt chzeu

Trwong hop 4. | K, bdo hoa; p=0;y=0

G ng’
n= {[z,.;bh ~(£1,-Uyg) | K; Kgop— (Roz + R, + R, )JL,}.KD

1=Upy K, K pop Koy = | (Rogp+ R+ R, ) +( BL, Uy ) K, Ky | K (4)

Chu y: Néu xét vé do ctmg dic tinh thi:
* (1) ctrng nhat * (3) khong thay doi duoc.
* (2) thay d6i duoc * (4) mém nhat
Nén khi khoi dong mudn dong khoi dong nho nhat ta sir dung (4).
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Chueang ITI- Hé truyén dong dién tw dong _—

e dung dong co' mot chiéu

Két lugn:

So sanh (4) phuong trinh trén ta thay (1) c6 do ctng dic tinh & 16n nhat,

phuong trinh (4) mém nhat, phuong trinh (2) & (3) d6 cing trung gian

nhung do cing phuong trinh (3) khéng thay do6i dugc (duge quyét dinh

boi thdng s6 mach dong luc) con phuong trinh (2) thay do6i duoc boi B, v,

K, K.

Khi thay do6i U, chi l1am thay doi n, ctia phuong trinh (1) & (2) con do

ctimg khéng thay do6i trong d6 phuong trinh (3) & (4) khéng phu thudc

vao U, néu thdng so6 mach c6 dinh thi véi moi U, phuong trinh (3) &

(4) suy bién thanh (1).

Khi thay doi B 1am thay do6i do cing phuong trinh (2) & (4) theo huéng

ting B = dic tinh mém di dong thoi Ing s& giam, muodn giir Ing ta phai

tang U, tuong tng.

Do khi khéi dong véi moi U, phan da roi vao phuong trinh (4) = Dong

dién khoi dong c6 dinh.
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Chuong Mﬂggyén dong dién tw d{)‘ng e
e dung dong co' mot chiéu
Vé ho ddc tinh:
Dung duong (3) y = 0; B = 0 = Hg¢ ho.
Dung duong (4) y = 0; p = 0 = Piém cat nhau cua (3) & (4): lu = Ing.
Khi da c0 (3) = ca vung con lai la (1) gia st co (1), (1) giao voi (3) tai

diém bo hoa (khi thay doi U4 c0 ho dic tinh song song (s& c6 1 duong
di qua 14 (4)).

Pé tinh toan thiét ké ta phai xac dinh dang
dac tinh tir d6 co cac phuong trinh tuong
tmg véi cac doan va dya vao cac diém co
ban nhu diém khong tai, diém diung, diém
ngat, diém b3o hoa, diém dinh mac dé lap
ra cac phuong trinh hodc c6 thé chon gan
dlng cac thdng sb sau d6 phai bién luan dé
khing dinh dang dic tinh cta hé tir d6 dua
vao cac phuong trinh tuong tng dé xay
dung ra dac tinh s€ tim duoc I, 14, S;, D.

ng:
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Chucong ITI- H truyén dong dién tw djng _—

\

dung dong ca mot chiéu

%3.4. HE TRUYEN PONG PIEN TU PONG
DUNG PHAN HOI AM AP, AM DONG CO NGAT
DO SU DUNG PHAN HOI AM AP CO PO CUNG VAN
CAO = DONG KHOI PONG LON = SU DUNG THEM
PHAN HOI AM DONG CO NGAT.

341-SC -~ T T %

e o

KD

™ | BBD

wf D,

So do 1
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Chicong ITT- H truyén djng dign tw dong _—
/ dung dong co' mot chiéu

°—U_: K [ | K = BBD z []l §

So do 2

Chat luong dién ap o so do [2] tot hon so véi [1] vi & so d6 [2] bo
qua sut ap trén R..
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Chucang ITI- HE truyén dpng dién tw dong —
. dung dong co mot chiéu
3.4.2- Nguyén ly lam viéc:

Twong tu hé phan hoi am toc d6, &m dong ¢ ngat chi khac ¢ viée tong
hop tin hiéu bo khuéch dai.

So do 1:

Khi 1, < I, = Phan hoi &m dong c¢6 ngat chua tham gia chi ¢6 phan hoi

amép. U, =(Uy-aU)=U,-a|K.n+(R,+R,).1, |

Khi I, > I,, = C4 hai phan hoi cting tham gia.
U,=U,-aU-B(I,-1,)=U,-a[K.n+(R,+R).1, |- B(1,-1,)

So do 2:

Uv Ku :Ucd_a(Ke'n+ Ru'lu)
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I'ch

(-)

Chizong ITT- H truyén djng dign tw dong _—

dung dong ca mot chiéu
3.4.3- Biéu thire tinh toan:

So do 1: Tir so d6 nguyén Iy ta c6 so d6 cau trdc tinh:

u u
o Ko 125 Koo 4.(% o Ko Lo s
) (-)
IR +R,
(1) f
— B ]« ?
LU L
d.
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Khil, <l a=0; =0 (1)

U= (Ucd - aU)'KKD‘KBBD —Rpp 1,

U= Us Kip - Kpp _ Rzep

= I
l+ o Ky Ky 1+ 0. Ky Kppry

1y

n=[U-(R,-R,)I, | K,

n= Ups Kip Kpp Kp Rpsp +R,+R, |1, K,
1+ 0K Kpge | 1+ 0 K yp K g
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Khil, >l a=0; =0. (2)
Uz[Ucd_aU_(ﬁ-Iu_Ung)]KKDKBBD_RBBDJu
i UeaKiw Ko _ Rogp 1, +(BI1,-U,, ) Kip Keep

1+ o Kpp Ko 1+ o K g K o

n=U—-(R,+R,)1,]K;

n=

Ueg Kip Kgzp Ky Rggp 1, +(ﬂ'1u _Ung)'KK'D'KBBD N

1+ & K oy K g, 1+ & K oy K o,

(R,+R,) I, | Kp
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Chueang ITI- HE truyén dong dién twe dong —
P dung dong co mot chiéu

— Ta thay phuong trinh (2) c6 An 16n hon phuong trinh (1) nén dic tinh

mém hon.
Khi thay d6i U4 lam thay d6i n, & hai phwong trinh con dé ctg c6
dinh nén tao ra ho dac tinh song song tirng vung. Do @0, khi khoi
dong véi cac U, khac nhau dong dién khoi dong ban dau khéac nhau
= Khi diéu chinh U, s& dugc ho dic tinh song song tirng ving.

0
A

'l—l
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 Chueong ITI- HE truyén djng dién tw @{tg/
/ dung djng co mjt chiéu

So do 2: T so d6 nguyén ly ta c6 so d6 cau trdc tinh:

Uod Uv u U 1 Uv U Uur
K K . PK KI Kl 24 KBBD E&ﬁ? @ . KD n
5(—) ¢ O S
OiUu. RBBD+ RS R. u

- BI,
| — <—§><—I 2 S $I, !
U
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Clurang ITT- Hé truyén dpng dién te dpng
= ding djng co mjt chiéu
Truwong hop 1:

Khil, <l K, chuabdohoao=0;B=0

U,=(Uy—cU,)K,K; Kz, —(Rggp +R. )1,

u

o= U KK Ky (Rgg + R.) |
" 1+a KK, Kpp 1+aKK Ky °

n=|U,~I,R,|K,

H=

U KK, K K _’/ Regs + R, )

"% LR |IK,
1+ K,K Ky, \1+0K,K, Ky ")
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Clurang ITT- Hé truyén dpng dién te dpng
P dung djng co' mjt chiéu

Truwong hop 2.
Khil, > 1., K, chuabao hoa o =0; =0

U= L(Ucd —aU, )'Ku _( ﬂ'lu _Ung )JKI K gep _(RBBD +R, )"[u

U, =

UK, K, K, Ky ~ (Rpgp+ R, ) I, + ( pl,-U,, )'KI'KBBD
1+ K K, K o l1+a.K K, K .,

+R, J{|.KD

UK, K Ko Ky [(RBBD +R )T, +(BI,~U,y ) K; Ky

it . +R, 1, | Ky
1+ K K, K gy, 1+ K K, K
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Cluramg ITT- HE truyén dpng dién te dpng
/ dung dong ca mot chiéu

Trwong hop 3.
Khil, <l K,baohoa; 3=0;y=0 = H¢ho.
Do K, bdo hoa = Uy, = U, ;, = const.

n=U, K, Ko Ko —(Rogp + R, + R,) . Ky

Truwong hop 4.
Khil,>1,,: K,bdohoaa=0;3=0

n=U, K, Ky Ko =| (Rog + R, +R,) L +( B, ~U,, | K, Ky, | K

B
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" Chueong IT1- H¢ truyén dong dién tw d@{tg /
e diing dpng co mot chiéu

Két luan:

Tt cac phuong trinh trén ta thay phuong trinh (1) dic tinh ctng
nhat, phuong trinh (4) dic tinh mém nhat; phuong trinh (2) & (3)
d6 ctng trung gian, trong d6 phuong trinh (3) d6 ctmg ¢ dinh.

4  Diémbao hoa
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Chueang IT1- Hg truyén dong dién tw dopng _—

p— dung dong cao mot chiéu

&3.5. HE TRUYEN PONG PIEN TU PONG
DUNG PHAN HOI AM TOC PQ, AM DONG PIEN

3.5.1- SO PO:

TATHAY VOI HE TRUYEN DONG BIEN, KHI KHOI BPONG U,,
= Ucp, DAY LA DIEN AP DAU VAO BO TONG HOP KHUECH
DAL TOC PO CO GIA TRI LON TAO NEN CHE PO BAO HOA.
NEU LAY TIN HIEU NAY PUA VAO BO KHUECH DPAI DONG
PIEN THI DAY CHINH LA CHE PO PAT DONG DIEN.

MAT KHAC MUON HE TRUYEN PONG PIEN KHOI PONG
EM, TUC TOC PO TANG DAN PEU (GIA TOC KHONG POI),
MUON VAY I, = CONST. KHI KHOI PONG PE THUC HIEN
TA PHAI DUNG MACH PAM BAO SAI LECH DONG PIEN
BANG 0 = BO TONG HOP K,,, K, CO QUY LUAT PI. 109
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ChwangHI-Hetruyen dong dién tu*dﬁtg/

e ding dpng co mit chiéu
’ Ngoai ra, khi khoi dong xong ta mong muon toc do khi tai thay doi
trong dai cho phép phai c6 dinh. Mudn vay, bo tong hop K, K,
cling phai c6 quy luat Pl va khi 1am viéc c6 ché do bdo hoa. Vi vay

ta c6 so do nguyén Iy hé thong nhu sau:

I %
-U ¢ L UDKI

AT crw} . [
pL, R
i ]
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Chucang ITI- Hé truyén dong dién tw dong _—
- dung dong co mot chiéu
3.5.2- Khéi dong:

Dé khaoi dong, ta dat U,y va dua hé thong vao ludi dién, khi d6 U, , =
U4 €0 gia tri 16n, lam K bdo hoa = Uy, = U, ,, = const. Bay chinh la
gia tri dat cua dong dién lu. (Tai thoi diém dau lu = 0) nén xu hudng
Upk, Eggp, It 16n 1am phan hoi am dong (B.1,) tham gia manh liét dé
kéo dong dién lu giam xudng, dén khi két thic qua trinh qua do dién tur
trong mach vong dong dién va mach vong phan ung thi ta dugc dong
dién on dinh dlng bang gia tri dat Upy, = U, ,, d6 chinh la dong dung 14
(chua cd tbc do do chua ké dén qué trinh qué do co) vai dong dién nay
ta phai thiét ké > I, (>14,,) 1am gia toc ciia hé duong va toc do bat dau
ting , khi d6 K, van dang bdo hoa Uy, = U, , = const = Duy tri dong
dién khi toc @6 tang = 0 thi dong dién van la 1y, qua trinh ¢t tiép dién
nhu vay cho dén khi toc d6 dat dugc dung bang toc do dat U, = yn thi
U, «, = 0 Va xu huéng tiang tiép (do gia toc van dang duong, I, = 1,).
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Chucong ITI- HE truyén dpng dién tw djng _—
e dung dong co mot chiéu
( Khi yn > U, thd U, ¢, ddo dau, v& vay tu dién trong mach Pl cta K,
phong dién va Uy, bat dau giam lam cho dong dién |, giam theo. Do |
giam lam gia téc cta hé cling giam theo, qué trdnh gia toc cham lai dén

khi ket thic qua trinh qué do thd I, giam vé bang I, va khi d6: n = n,;
(dn/dt = 0) = Két thiic qué trdnh khoi dong.
H¢é truyén dong phan hoi Am toc d9, Am dong co ngit:

Poan 1: Chi c6 khau phan hoi am toc do.

UDK EBBD UL., n

U,
® o Kro 5 Koo Kp 4>
) ()

Ucd
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Clucong ITT- HE truyén djng dién ti t_i_é{tg/
/ dung djng co mot chiéu
— Ucd K B I u 'RUZ 'KD
- 1+ vk

1

K=Ky K Ky
1

?

K

b

K,
— Udm _RZ'Id

m

K

e

ndm

Véin =n,,; Usg Ly ¥ = tinh duoc K = Tinh dugc K.
U, K

1+ K

U, K-I_ R K,
- 1+ 7K

* Piem khong tai: (I, =0) = n, =

* Diém ngat: I, = 1,214, Pyg
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/ dung dﬁng c0‘ mgt chiéu

Poan 2: Ca hai khau cung tham gia.

Uod U Ugr, Ugg

’@ VP KTG b? > KBBD EBBDD? K{) —e—>
(- (-) (-

B < % Rui‘,
Iﬂs

Y
U,K-pAI-I R, K,
n =
e 1+ vK
Piém b&o hoa:

Uy = (Ugg - 7-Np)-Kip = 13V = Tinh ra n,.
U _ UCG‘K (ﬁ Ibfz ng) Ibh‘RZ’KD :> Tllnh ra. Ibh-

we 1+ ¥K
1,=2,5.1,,
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[V-Kh Fe  ca A LA A FeA_
/Chwang di nigm chung vé tong hop hé dién co

X 4.1. KHAI NIEM CHUNG VA PHAN LOAI

4.1.1- KHAI NIEM CHUNG

HE PIEN CO LA CAC HE THONG DUNG PE CHUYEN POI
PIEN NANG THANH CO NANG VA KHONG CHE CO
NANG BO. PHAN CO BAN CUA HE DBIEN CO LA HE TU
PONG PIEU CHINH TRUYEN PONG DIEN.

MUC TIEU CO BAN CUA HE TU PONG PIEU CHINH
TRUYEN PONG DPIEN LA PHAI BAO PAM GIAM GIA TRI
YEU CAU CUA CAC PAI LUONG DPIEU CHINH MA
KHONG PHU THUOC VAO CAC TAC bONG CUA NHIEU
LOAN LEN HE.

18 85
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Chizong IV- Khdi nigm chung vé tong hgp hé dién co

o

THD
R =) BBb M —3 M,
| B —
Trong do: *
Phan lyc ciia hé:  (BBP): Bo bién doi; (M): Pong co dién.
(MX): May san xuat.
Phan diéu khién: (R): B0 diéu chinh; (PL): Khau do luong.

(THP): Tin hiéu dat; (NL): Nhiéu loan.

Pong co truyén dong M co thé 1a dong co mot chiéu, xoay chiéu khéng
dong bd hodac dong bd nhan dién nang tir bo bién doi.

(BBD): Bo bién doi bién d6i dién nang nay thanh co ning truyén cho
May san xuat.
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re <A y 3o VY
,/C‘w”"gm Khdi niém chung vé tang hgp hé dién co

B0 bién do6i c6 thé 1a so d6 chinh luu, bo bién doi tan s6... Cac bd
bién d6i trong hé dién co thuc hién quéa trinh bién d6i niang luong
dién cua nguon dién thanh dang niang luong dién thich tmg véi
dong co truyén dong, ngoai ra nd con co chirc nang khac 1a mang
théng tin diéu khién dé diéu khién cac tham s6 dau ra ctia bd bién
doi (dién ap, dong dién, cong suat). Tin hiéu dau ra cua bd dicu
chinh R trong hé thong bo dicu chinh nhan tin hiéu vé thong béo vé
sai 1éch, trang thai 1am viéc ctia hé thong truyén ddng bang viéc so
sanh 2 tin hiéu goi 14 tin hiéu dit va tin hiéu dau ra cua khau do
ludong né thyc hién viéc khuéch dai va tao ra ham diéu chinh dé dua
ra tin hiéu khong ché bo bién doi bao dam cho hé dat chat lugng
yéu cau. Khau do luong (khau lay tin hiéu phan hoi) thuc hién viéc
bién doi cac dai luong dau ra cua hé thong thanh céc tin hiéu dién
phuc vu cho qué trinh diéu chinh.
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Chizong IV- Khdi nigm chung vé tong hgp hé dién co

4.1.2- Phan loai
C6 nhiéu cach phan loai cac hé thong diéu chinh ty dong truyén
dong dién:
Phan logi theo dong co truyén dong
x Truyén dong dién mot chiéu
* Truyén dong xoay chiéu
Phan logi theo tin hiéu ciia bé diéu chinh
* Bo diéu chinh tuong tu.
* B0 dicu chinh s6.

* Bo diéu chinh lai twong tu — so.
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/Chwang IV- Khdi niém chung vé tong hop hé dién co

Phan loai theo nhiém vu chung
Hé thong diéu chinh tu dong duy tri dai lwong diéu chinh
theo cac gia tri dat trudc khong doi.
Hé tuy dong (hé bam) day Ia hé diéu chinh tu dong truyén
dong dién thuc hién do vi tri ma tin hiéu dat bién thién mot
cach tuy y.
Hé diéu khién chuong trinh: thuc chat ciing 1a hé diéu khién
vi tri nhung tin hiéu dit bién thién theo mot quy luat biét
trudc va ma hod thanh chuong trinh diéu khién, hé diéu
khién chuong trinh 14 hé diéu chinh tu dong truyén dong
dién c6 cau tric phirc tap nhat va hién nay thuong duoc thuc
hién bang diéu khién s6 ¢6 su gilp d& cua may tinh (CNC).
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" Clucong 1V- Khdi niém chung vé tong hop hé dién co

X 4.2. CAC BAI TOAN VE TONG HOQP HE PIEN CO

KHI THIET KE CAC HE PIEU CHINH TU PONG TRUYEN
PONG PIEN CHUNG TA PHAI PAM BAO HE PHAI THUC
HIEN BUOC TAT CA CAC YEU CAU PAT RA: YEU CAU
CONG NGHE, YEU CAU VE KY THUAT KINH TE.

VE MAT KY THUAT THI ON PINH VA CHINH XAC LA 2
YEU CAU QUAN TRONG BAC NHAT PE PAM BAO
PDUQC CAC YEU CAU NHU PA NEU THI CAU TRUC CUA
MACH DPIEU KHIEN, LUAT PIEU KHIEN, VA CAC THAM
SO CUA BO PIEU CHINH, PHAI PAM BAO PUGC YEU
CAU THONG THUONG TRONG QUA TRINH TONG HOP
HE PIEN CO.
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; ~ Clucong IV- Khdi niém chung vé tong hop hé dién co

N 4.3. PO CHINH XAC CUA HE

PIEU CHINH TU PONG TRUYEN PONG PIEN

TRONG CHE PO XAC LAP VA TUA XAC LAP

VOI CAC HE PIEU CHINH TU PONG NOI CHUNG CUNG
NHU DPIEU CHINH TU PONG TRUYEN DPONG DIEN NOI
RIENG LUON PAT RA YEU CAU LA PAI LUONG PIEU
CHINH PHAI BAM THEO TIN HIEU PAT VOI MOT PO
CHINH XAC NAO PO TRONG CHE PO XAC LAP VA TUA
XAC LAP, PO CHINH XAC LA MOT TRONG HAI CHI TIEU
KY THUAT QUAN TRONG NHAT CUA CAC HE THONG TU
PONG NOI CHUNG VA HE TU PONG PIEU CHINH TRUYEN
PONG DIEN NOI RIENG PUOC PANH GIA PO CHINH XAC
CUA HE THONG PIEU CHINH TU PONG. NGUOI TA DUA
TREN CO SO PHAN TICH CAC SAI LECH PIEU CHINH VA



‘ =
IV- Khdi niém chung vé tong hop hé dién co
%mg Higt chung ve long gp he aig

4.3.1- C4c hé so sai léch:

N, N, N, R(n), e(), C(1)

U,J, A C(T)

R»&?ﬂ FP) —5 o 1, |
(=) {

e(t) = R(t) — C(1)

Ta xét hé tuy dong diéu chinh truyén dong dién c6 so d6 cau tric tbi
gian nhu hinh vé trén.

R(D)

\/h\ >
e(t)

Vi Fo(P): 12 ham truyén hé ha, hé ¢6 phan hoi -1.
* Tin hiéu vao R(P), R(t); * Tin hiéu ra C(P), C(t).
* Sai léch E(P), e(t).
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IV- Khdi nig 3 14, s dien
//Chﬂ‘aﬂg nigm chung vé tong hap hé dién co

* N la cac tin hiéu nhiéu tc dong Ién hé.
- Thiét bi cong nghé¢, may san XUuAt.

C(P)=F(P)R(P)+ > F(P)N,(P) (1)

F(P)

(P)= TR (F) (2) - L& ham truyen kin cua h¢ doi voi
+ 0

tin hiéu vao.

* Fi(P) 1a ham truyén cuia hé d6i véi tin hiéu nhiéu thir .

Nhdn xét: Céc thanh phan quéa do cua C(t) phu thudc vao dic tinh cua
mach vong diéu chinh va tin hiéu diéu khién (vao) né Ia nghiém cta
phuong trinh vi phan khdng thuan nhat, thanh phan nghiém riéng cua
C(t) theo R(t) s€ chép lai R(t) voi mot do chinh xac nao do. Cac thanh
phan cua C(t) theo cac Ni(t) phai cang nho cang tot. Khi gia thiét cac
tin hiéu R(t) cting nhu N;(t) thoa mén Mailoranh thi sai 1éch di¢u chinh
e(t):  e(t) = R(t) — C(t). CA thé bicu dién & dang ham chudi.
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V- Khdi niém chung vé tong hop hé dién c
//Chm& nigm chung vé tong hop hé di¢

e()=R(1)-C(1)=C,R(1)+ €, Ty TR

() N ()
1 Ny dI i N, dI

dn, (’)+C d'N, (1)

+Cyyy N, (1)+C N, (2) - e

+5(t)

Vi C,, C;: La hing s6 va dugc goi la cac hé so sai léch.
S(t): thang du.
Trong k¥ thuat tu dong nguoi ta thuong quan tam dén 3 hé sb sai léch
dau tién la C,, C,, C, va cac h¢ so nay dugc dat tén:
C,: Hé s6 sai léch vi tri; C,: Hé s6 sai léch toc do.
C,: Hé s6 sai léch gia toc.
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T S » 3o o Takin -
P g IV- Eifnigwe cisngy v€ 003 hop hé dién co
Mot hé ma co tat ca cac hé sb sai 1éch bang 0 thi duogc goi 1a hé chinh
X4cC tuyét doi.

Vi gia thiét bo qua tdc dong cua nhiéu, lic nay sai 1éch cua hé thong
chi phu thudc vao tin hiéu vao.

Khi bo qua nhiéu thi: ¢ (P)=R(P).F(P)

R(P) E(P) C(P)

(-)
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IV- Khdi nié é tong hop hé dién co
%mg nigm chung vé tong hop he dig

Ham truyén sai léch theo tin hiéu vao:

&(P)=%
E(P)=R(P)-C(P)=R(P)-R(P) 115

R(P) _ 1
1+F,(P) 1+F,(P) )

F,(P)=1

Mt khac tir (3), khi bo qua nhidu Ni(t)

=  E(P)=C,+C/(P)+C,P'+..+C, P’
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Chueong IV- Khdi nigm chung vé tong hop hé dién co

/

Taco: C, =lim7,(P)

C, =;;;{i (F,(P)-C, ]}
C,= }gg{%[x” (P)=(Co+ Clpﬂ}

v

Mit khac ching ta c6 thé dua vao biéu thirc ham truyén hé kin dé xac

dinh cé&c hé sb sai 1éch:
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/
IV- i nigm chung v8 téng hap hé dign o

Dua Va0 (6) va (7) néu F(P) c6 dang:

F(P)- b, +b P +bP*+. . +b P" (m=<n)
l+a P +,P'+. . .+aP" -

C,=1-5,
C =a-Cua,
C,=a, —(C,].:z3 +Ca,+Ca )—b3
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Clueang IV- Khdi niégm chung vé tong hop hé dién co

4.3.2- CAc tiéu chuan sai 1éch
Tiéu chudn tich phan binh phweng sai léch:
= Tez (z)dz A iez
Gia tri T duoc cohon sao ch(; moi t > T thi e(t) da nho co thé bo qua.
Tiéu chudn tich phan ciia thoi gian véi gia tri tuyét doi
cua sai léch (ITEA)'
I= M )|dt = M
Tiéu chudn tich phan ciia thoi gian véi binh phwong sai léch:

@ T
I = jtez (1)dt ~ jzez (1)dt
0 0
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IV- Khdi niém chung vé tong hop hé dién co
%mg Higt chung ve long gp he aig

4.3.2- Hé hiru sai va cac hé so vo sai cap 1, 2:

Hé co C, # 0 duoc goi la h¢ hitu sai (hé bac 0).
Hé c6 C =0, C, = 0 goi 1a hé vo sai cap 1.

Héc6C=0,C,=0,C, =0 goi la hé vo sai cap 2.
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re " ca gl £ a .Af%
Chuang IV- Khdi niém chung vé tong hop hé dién co

/

Vidu l: H¢ hitu sail.

K157+

Neu £ (rp)=—1

n

R(B%E(P)’ FO(P) C(P) > H(};P-Fl)
=1
(-)
[ Ham truyén hé kin: 7(P)=—2)

m

1+ 7 (P)
KT (52 +1)
[(7.2+1) KT 17 P+1)
F(P)=— — =— —
1?[(2}!3+1)+K1:[(2}'P+1) H(zp+1)+xn(z.'P+1)
ﬁ(z;.Pﬂ)

i=1

Véi I:I(I;P+1)=1+(Zf})P+[§ZTJJpz

1:34:
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Chueong IV- Khdi nigm chung vé tong hop hé dién co

K 1
1+ £ 1+XK

Néu R(t) = K1 = const, ta co:

aR(1) K,
dt 1+K

= Sai I¢ch phu thudc vao gid tri ciia tin hi¢u vao va hé so khucch

dai hé thong ho K.

Voi:

R(t)=K,+K,t = e(t)=

e(t)=C,.R(#)+C, =0

K +K.t
1+ K+ C\K,
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IV- Khdi nig 3 tong hap hé dién co
%mg nigm chung vé tong hgp hé di¢

Vidu2: Hevosaieap1l:C,=0 €, =20

KT (5P+1) ,
Neu F (P)=—= thi hé 1a hé v sai cip 1.
PI](7P+1)
i=1
F(P)= K[1+(X5)P+(X 1T, P+ .

K[1+(XT)P+(XT T ) P+ [+ P1+(XT) P+(LTT, ) P+ |
() P+ (0T ) P+

F(P)= ' —
1+1+K5<Z?; )P+(ZT;)+S(ZT; ! )P2+...
b=Lb=3T" C =1-8 =1-1=0

1+ KT . KT o, L
@q=—7 G=a-b-GCua=—"7Fp T 0=—
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IV- Khdi niém chung vé tong hop hé dién co
%wmg Hignt chung ve (ong ngp ne aig

Néu R(t) = K, = const, ta co:

e(t)=0.K +L A& o
K dt

Néu R(t) = K, + K,t, ta co
1 d(IQ+K2r)_ 1

e(t)=0K +E. = e

Néu R(t) = K1 + Kt + K,t?
Tach: R’() = K, + 2Kat, R”(t) = 2K,, REM =0
—elt) =C.RO+CROTCRIM). =
=0+ UK(K, + 2K,t) + C,.2K,...

Kzzﬁzcomﬁfo
K

Khit — o0 = e(t) > .
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IV- Khdi nié é tang hop hé dién co
%mg nigm chung vé tong hop h¢ dign c

Vidu3: Hévo sai cap 2
K15 P+1)
F(P)-—2d
PTI(xp+1)
K15 P+1)

PTI(TP+1)+ K] [ (1" P+1)

- K[1+(X 1) P+ (X 5T, ) P +.. ]
P’ [1+(Zﬂ)P+(Zﬁﬂ.)P2 + J+ K[1+ >7)P+(XT'T,") P+ ]

[1+(27;')P+(ZI;,T} ')Pq
1+(27;')P+1+(Z:':-'Tj ')P2

F(P)=

F(P)-

F(P)=

+...
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/
IV Rhdi nigm chung vé tbng hgp hé dién cor

b =Lj =Zﬂ';b2 =27;7}'

1+K> TT' 1 _
a=2.T"a= % =t 2T

C =1-b =1-1=0
C=a-Ca-b=3T"-0T"->T'=0

1 ’ ! 1 ’_ '=_
C1=a,2—CD.a1—Cl.a,2—bz=E+Zi';7}—O.ZI. —0.[E+ZT;TJ.] ST, e
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Chuzong IV- Khdi nigm chung vé tong hgp hé dign co

Néu R(t) = K, = const, ta co:

e(t)=CR(t)+C R'(t)+C,R"(t)=0
Néu R(t) = K, + K.t, ta cd: e(t) = 0

Néu R(t) = K, + Kt + K,t?, ta co R’(t) = K, + 2K,t, R”(t) = 2K,

— e(;r)=%.21§'3

= Néu R(t) ¢ thanh phanK,t3 = e(t) — o khi t — o
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Clucang V- Tang hap hé theo cdc tiéu chlién =
e q sai léch, bu sai léch
X 5.1. TONG HQP HE THEO
CAC TIEU CHUAN SAI LECH

5.1.1- TIEU CHUAN ISE
HE LA TOI UU NEU:
I= iez (t)dt — min
(PHAI XAC PINH CAC THAM SO CUA HE BE | — MIN)

5.1.2- TIEU CHUAN ITSE:
HE LA TOI UU NEU:

I= Tr |e(r)\ z]:f |e(r)\df —> min
0 0
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T
I= jre2 (t)dt — min

0

139



A A o eA A
Chueang V- Tang hap hé theo cdc tiéu chuan —
e e «7A v T & gA
s sai léch, bu sai léch
Theo céc tiéu chuin sai 1éch ta thue hién theo cac buéc sau:
U6c lugng bac ctua ham truyén, tra bang dé chon ham truyén toi
uu theo tiéu chuén sai 1éch d4 chon.
Tir so d6 cau tric cua hé vai cac khau da biét ta s& tim duoc ham
ctia bo diéu chinh can thiét.
Thiét ké mach dién thuc hién b diéu chinh theo ham truyén da
tinh toan duoc.
Hién nay khi tong hop theo c4c tiéu chuan sai léch nguoi ta
thuong st dung phuong phdp gan dung thuc hién nho su tro
giup cua may tinh.
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Chueang V- Tong hap hé theo cdc tiéu chgén =

. T TT— « TA e T D
P q sai lgch, bu sai léch
X 5.2. TONG HOP HE THEO PHUONG PHAP
BU SAI LECH

5.2.1- BU SAI LECH VI TRI CHO HE HU'U SAI (BU C,)

0,5 E® SN Kﬁ(?}’PH)
® F(P)=—

[T(zp+1)

=1

= HE LA HE HU'U SAI (C, # 0)

YEU CAU PAT RA LA THEM VAO HE MOT KHAU BU PE
C, = 0 = DPUA THEM VAO HE 1 KHAU PIEU CHINH
DUGI DANG KHAU PHAN HOL.
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O e 2 .

A T "a BA
sai lgch, bu sai léch

%M“KV@@@MCJCﬁéuChM

Hé s& ¢6 so do khdi:

R(P) EP) F.(P) CP)

¢

E(P)

TimK, & C, = 0.
Ta ¢4 ham truyén hé kin khi c6 khau bu 1a:
( )= F;(P)FU(P)
I+ F,(P).F, (P).F,(P)

Kf[(z;wn)
[1(5+ )+ KK (5P+1)

n
i=1

F(P)=
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Cho

K[1+(E7)P+(E57) P
[1+(Zz;. ) P+(31 T, P +...]+ KK, [1+(22;. VP+( 0T P +]

F(P)=x

S S5 P+ £ ST PP
_1+K.K \1+K.K 1+K,.K 4

7(F) ,
1+ZT"+K"KZI; P+...
1+ K, K
By = ——
1+ X,.X
+K, K-
o =1-b =1 K _W+XKK-X
1+ X,.X 1+ X,.X
CU=0—>1+K’Z.K’-K=0—>KZ=E=1—%
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Chueang V- Tong hap hé theo cdc tiéu cht/t/én =
= ., \ sai lgch, bu sai léch
Twr biéu thirc xac dinh hé s6 phan h6i‘ K,, ta thay hé dugc bu C,
twong duong véi hé co 2 khau phan hoi.
Phan hoi &m voi hé s6 phan hoi bang 1 (nhu hé ban dau).
Phan hoi duong véi hé so phan héi 1/K = Thanh phan
duong nay thuc hién bu sai 1éch cua hé.
Cha y: Vi hé thong nay tin hiu vao cta hé hé & ché do xac lap
phu thudc vao do 16n cia tin hiéu dau vao cta hé thong. Vi vay,
khi tin hiéu vao vuot gua mot mac nao do thi viéc bu sai 1éch co
thé khong thuc hién duoc. Vi thanh phan F(P) thudng c6 cac bo
khuéch dai ma cac khau nay chi lam viéc tuyén tinh trong mot
gidi han nhat dinh ctia tin hiéu vao.
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Chuzang V- Téng hap hé theo cdc tiéu chudn ——

5.2.2- Bu sai léch toc dg, gia toc cho hé vo sai cap 1
Pé bu ta dua vao hé céac khau:

R(P) E(P) C(P)

F.(P) — Fi(P)

()

F,(P)

T'P+1, T'P+1
F.(P)= F(P)=
TP+1 TP+1

Q

Thuong chon T’=0, T, T,, T,” chon T.” theo T,. Khi Iya chon T, T’, T,,
T, thi co thé dat duoc: C,=C,=C,=0=TImT, T, T, T,.

Ta co: KH(T P+1)

O(P)_
PH(TP+1)

(m<n)
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T TT—— o i VT e ga
sai léch, bu sai léch

Ham truyén cta hé Kin khi c6 khau bu 1a:

%ﬂgy@gh@h@thwca’ctiéuch@/

F,(P) £ (P)
F(P)= 1+F, (P).F,(P).F(P)

@ pen) K15+
(1) P11
F(P)= L

(i’;'P+1)[K:i[(?;'P+l)}(T'P+1)
(?;P+1){Plj(ij}’+l)} (TP +1)

1+

K(J;'P+1)(T'P+1)f[(7;'P+1)

F(P)= : ;
P(T;P+1)(TP+1){H(T}P+1)+(?;'P+1).KH($'P+1)(T'P+1)}

=1
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e

sai léch, bu sai  léch

Chia tir va mau cho K dé hiang so bang 1.

%‘mgf/knghaphethw cdc tiéu chggn/

1+ +T+ L) P+ (T LT L'+ TS T+ T.L ) PP +..
( +ZT+T+T] [ (ZT+T+T) ZZT}'"'T'ZZ:""Z;'ZZ;""T'-?;'}P’

R 1
£)£‘=,C1:0:>J!":f"+E

F(P)=

1 L] 1
: TmT"E_)F‘(P)"1

— P+1 — P+l
I3 K

Thudng chon T =0 va 7, =

C, =%(ZI}+T +T)-T> I'-T.T,"

Cy =03 T +7, +§‘27§"Ta '=0

Tur bicu thire nay ta sé cho mot gia tri cia T, = tim T,
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Chuzang V- Téng hap hé theo cdc tidu chudn ——
| sai léch, bu sai léch

Chu y: Bang céach thuc hién dua thém vao cac khau F,(P), F,(P)
nhu d4 néu ta d4 dua cac hé so sai léch C,, C, vé bang 0. Tuy
nhién, hé thong co thé dat duoc diéu kién trén khi tin hiéu dau
Vao qué 16n co thé 1am cho mot s6 khau trong hé thong bi bio
hoa.
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Chuong VI- Tong hap hé truyén dong dten =
r— diéu khién so
& 6.1. GIOI THIEU CHUNG
6.1.1- HE PIEU KHIEN SO
HE PIEU KHIEN SO LA HE MA TRONG PO CO iT NHAT MOT
KHAU XU LY TIN HIEU DANG SO.
6.1.2- SO HOA TIN HIEU

DO TRONG HE PIEU KHIEN SO NGOAI CAC KHAU SO CON
CcO CAC KHAU TUCONG TU. BOI VAY, TRUOC KHI TRUYEN
TIN HIEU VAO BO PIEU CHINH NGUOI TA PHAI THUC HIEN
VIEC CHUYEN DBOI CAC TIN HIEU TUONG TU THANH TIN
HIEU SO = QUA TRINH SO HOA TIN HIEU VA THUONG BIEU
DIEN QUA 3 BUOC.

LAY MAU TIN HIEU.
LUU GIU TIN HIEU.

ATITTUTAT MAT CARNIA TIN TTTETT A
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Clueang VI- Tong hop hé truyén dpng dzen
P = 50
6.1.2.1- Ldy mau tin hiéu
Khau 1ay mau tin hiéu 1a mot cdng tac dién hoat dong theo nguyén tac:
tai thoi diém dau cua chu ky lay mau cdng tac dién déng lai mot
khoang thoi gian vo cing bé dan dén trén dau ra xuat hién mot xung tin
hiéu c6 gia tri bang tin hiéu lién tuc & dau vao, sau thoi gian déng vo
cuing bé cong tac dién dugc cat ra cho dén dau chu ky tiép theo.

D6 thi minh hoa nhu hinh vé&:  xw,

T: chu ky lay mau tin hiéu. /\/

X(t): tin hiéu lién tuc. x*(]

x*(t): chudi cac xung. ﬂ‘ﬂ‘ﬂ_m‘[mrr
1
>
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Chuong VI- Tong hap hé truyen dong dzen
- B "

6.1.2.2- Luu giiz tin hiéu:

Pé c6 tin hiéu ton tai lién tuc mot khoang thoi gian can thiét dam bao
su 1am viéc cua mach chuyén d6i twong tu - so thi tin hiéu x*(KT)
thuong dugc chuyén thanh tin hiéu dang bac thang. Khau thuc hién
qué trinh bién doi nay goi 1a khau luu giit tin hiéu.

6.1.2.3- Chuyén déi tin hiéu so thanh tin hiéu lién tuc:

Véi nhitng hé thong sau bo diéu chinh s6 cac khau con lai 1a khau lién
tuc thi ta phai chuyén d6i tin hiéu s6 ¢ dau ra cua bd diéu chinh thanh
tin hiéu lién tuc. Pé thuc hién nhiém vu ndy nguoi ta sir dung bd bién
doi s6 — twong tu D/A.
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Chuong VI- Tang hgp hé truyen déng dlen —
== diéu khién so

6.1.3- Bién d6i Z.
6.1.3.1- Bién doi Z twong tu:

Tin hiéu lay mau (trich mau)

x*(r)=25(r—Kr)x(r)=ix(fd")é(t—m)

Trong ly thuyét diéu khién tu dong ta chi xét qua trinh trt >0 cont< 0
xem nhu tin hiéu bang 0.

= X' (1)= x(KT)5(t - Kr)

K=0
Bién do6i ham Laplace ham x*(t):

¥ (P)= s (N =S 2(KT)e™ (1)

K=0
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Chucang VI- Tang hop hé truyén djng dign — .
/ —— didu khién s6

Toan tx Z:
Z=% 5InZ = TP—>P=¥
o KTan o0
X(Z)=2 x(KT)e —Zx( )Z°

0 K=0

Trong phép bién d6i Z ta chi xét cac gia tri cua tin hiéu tai nhitng thoi
diém 1ay mau, vi vay bién d6i Z cta tin hiéu lay mau x*(t) cling bang
bién d6i Z cua tin hiéu lién tuc x(t).

Zix () =Z4{x(t)}=x(2)= 3 x(KT).Z7"

K=0
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Chuong VI- Tong hap hé truyen dong d’len —
e diéu khién sé

Théng thuong trong hé thong Truyén dong dién diéu khién sd thuong

bao gom mot s6 khau tuong tu va mot s6 khau sb. Poi vai cac khau
tuong tu ta thuong biét bién doi Laplace cua chiing, dé nghién ctru céc
hé théng nay ta can phai chuyén doi Laplace cua cac khau twong tu
thanh bién doi Z. Qua trinh nay c6 thé dugc thuc hién bang cong thirc
sau:

Giasu

( )=Zml‘. 651 Z(j))rp‘ P=F

Vi P; la cac cuc caa X(P).

NéuP B
| x(P)
R ()= lim (- D) |
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| Ting hop hé trupén djng dlf/
/ \dzeu khién sé

Vidu: X(t)=1

© 1 VA
S(t— KT VA A =
=¥ ()= 5(1-KT) > x(2)= 3 27 ==
x(f)—>X(P)=%mcu’cP1:O

Néu P; 14 cuc don boi m:

1 d™ .
K=l ap {(P_R) W}’”

() =1(t) > ¥ (r)=2:‘,5(r—KT)

— X(Z)=gZ'K=1+Z"+...+Z"’+...=

1
1+27°
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Chueang VI- Tang hap hé truyen dong dlen —
e _ diéu khién s
6.1.3.2- Bién doi Z nquorc.
Khi biét X(Z) mudn tim X(KT) ta thuc hién mot phép bién doi
goi 12 bién doi Z ngugc.

¥(KT)=2"4X(2Z)} = %@Z“X(Z)dz

Trong thuc té cO thé thuc hién bién d6i Z nguoc bang CAc
phuong phap sau:

Tra bang.

ap dung cong thurc:

x(KT)= Zj:Res{ZK‘lX(Z)}Z_Z

Bl |

Véi Z, 1a diém cuc thtr i ciia X(2).ZK1
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Chuong VI- Tang hap hé truyén djng é’if’n//
r — diéu khién s

Néu Z; la diém cyc don:

B N(Z
R = m 2=% zll_rg [(Z B Zi) %}
Vi
%zzk' 1 (Z)

Néu Z; la diém cuc boi:

D’(Z) la dao ham bac 1 véi Z.
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Chucong VI- Tdng hap hé truyén ding d‘tén,/
/ ~— diéu khién so
Vi du:

XZ=TZ

(z-1)
Cho tim x(KT) — x(t)

T.Z*%

ZX(Z)= Z-1)

Piém cuc kép Z = 1

1 d . TZF

x(KT)= Az [(Z—l) WL — x(t) = Z.
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Chueang VI- Tang hgp hé truyen dﬁng dlen —
mEe diéu khién so

Phan tich X(Z) thanh téng ciia cac phan thire don gidin ma
moi phan thike O thé tra bdng hodc sir dung phwong phap don
gidn dé tim bién doi Z nquoc.

X,(Z) = x (KT)
X,(Z)=x,(KT)

X, (2) = 5 (KT)

X(Z):gXI(Z)ex(KT): x, (KT)
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Clucong VI- Tong hgp hé trupén djng dl?L/
" e — L S
/ diéu khién sé
Vi dlxl 7?2 7 B
X(Z):(Z—n(z_e-“){Z—fz—e'“]'z
_A(z-e*)+B(Z-1)  (A+B).Z-(Ae*+B)
(z-1)(z-e*) —  (z-1)(z-e*)

—> A+B=1->B=1-A

Aet+B=0—>Ae>*+]1-A=0.
| e

A
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Chuong VI- Tang hap hé truyén djng é’if’n//
r — diéu khién sé
Vay 72

(Z-1)(Z-e)

X(Z)=

oy - -
x(KT)= e —> x(t)—{ }e

Céc phuwong phap so:
Phan tich X(Z) thanh chudi tang dan cua Z1.
Ta co:

X(Z)= Ki;ux(KT)Z'K =x+x(1).Z7+x(2)Z7 +...
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— X(Z)=1+0,5Z7"+0,2527+0,125Z7 +0,0625Z*

#(0)=Lx(1)=0,5x(2)=0,25x(3) = 0,125, x(4) = 0,0625
(0)=1x(1) (2) (3) (4)
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Chuang VI- Tanghgphgﬂuyen dong dzg/
/ ~— diéu khién so

Phuong phap Recevisive:

b+bZ +bZ + . +bZ

Néu x(z)- n
+aZ ' v+ a,. 27+ ..+ aZ
Gia thiét
X(Z)=x(0)+x(1)Z7"+x(2)Z7+..+x(K)Z " +... (@mzm)
b(0)+x(l)Z‘l+ (2)Z7%+ . +x(K)Z"+. (n >m)
Can bang hé sb cac thanh phan Z+ & hai vé ta dugc:
*(0)=b,
x#(1)=b—a.x(0) b=x(1)+a.x(0)
x(2 =b2—(a1x 1)+ a,.x(0) - bzzx(2)+(al x(1)+a2x(0))
(3)=b(
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Chuong VI- Tanghgphg#uyend‘éngdzg/

/ —— diéu khién so

Z-0,5 n=1
1 b =1
X( ) 1_0 Sz-l bl =b2=0
X =b =1

x=b-ax(0)=0-.1=0,5
=—a.5 =-0,5.0,5=0,25
X, =—a.x, =—0,5.0,25=-0,125
x, =—a.x, =—(-0,5).0,125=0,0625

Phuong phap nay ciing nhu phuong phap trudée nhung cho ta
tinh dén mot s6 hitu han cac gia tri.
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Chuong VI- Tong hap hé truyén dong dten =

- 0 diéu khién so
X 6.2. TONG HOP HE PIEU KHIEN SO

6.2.1- KHAI NIEM

NHIEM VU PAT RA KHI TONG HOP MOT HE PIEU
CHINH TU DONG TRUYEN PONG DPIEN CO DANG PIEU
KHIEN SO GOM:

- XAC PINH CHU KY LAY MAU T.

- XAC PINH HAM TRUYEN SO CUA BO PIEU CHINH
D(2).

- LAP CHUONG TRINH TINH BE THUC HIEN DZ.

THONG THUONG T PUOC CHO TRUOC NEN NHIEM VU

CHU YEU CUA VIEC TONG HOP HE PIEU KHIEN SO LA
XAC PINH HAM TRUYEN BO PIEU CHINH D(2).
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Chuong VI- Tong hap hé truyen dong dlen —
= diéu khién sé

Pé don gian ta xét hé c6 so d6 khdi dang tdi gian nhu sau:

X (Z) £(0) D, V.(Z G, | X2

)

D(Z): Ham truyén bd diéu chinh sé;

G(Z): Ham truyén s6 ctia cac khau tuong tu ctia hé nhu bd bién doi,
dong co va cac khau khoi phuc tin hiéu.

X,(2): Tin hi¢u vao; X (Z2): Tin hiéu ra.

V. (2): Tin hi¢u cua D(Z2). g(Z): Sai léch.
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Chuong VI- Tong hap hé truyen dong dlen
e ’ diéu khién sé

Théng thuong ta phai tim D(Z) dé hé thoa mdn mot hoic mot sb chi

tiéu sau:

V., nam trong mot giéi han nao do.

g(o0) nho hon mét gid tri ndo d6 (t6t nhat 1a — 0)

Hé tat sau mot so hiru han chu ky lay mau.
Hién nay c6 nhiéu phuong phéap dé tong hop cac hé diéu khién sb tuy
nhién khéng c6 mot phuong phap chung ndo dé c6 thé dat duoc tat ca
cac chi tiéu. Vi vay, tuy theo yéu cau ma ta chon phuong phap thich
hop. Ngoai ra ciing ¢6 thé st dung cac phuong phap cta hé lién tuc dé
tong hop cac hé diéu khién sb khi thay bién Z thanh mét bién khac.
Hé 6n dinh khi tat ca cac diém cuc Z, ciia F(Z) nam trong vong trong

don vi ciia mit phang Z.
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Chuong VI- Tang hgp hé truyen déng dlen —
== diéu khién so

6.2.2- Mt s6 quan hé chung khi tong hop

hé diéu khién so.

X (Z) 8 (D) D, V.(Z G, X (Z)

)

Ham truyén hé hé:
G(2)-D(2)3(z) ()

Ham truyén hé kin:

G (2)
(Z)_1+G (Z)

(2)

168



Chuang VI- T&nghgp hé truyén dong d‘lg/
/ ~— diéu khién sé

e(Z)=x,,(z)[1— % (2) ]=xv(z> ! o)

1+G,(Z) 1+G,(Z)

Gia thiét rang tin hiéu vao X,(t) cd thé phan tich thanh dang chudi Taylor:

X, (t)=ey+et+et +. . +et (4)

(5)
1

X, (1)= o (6) véi 3(2):23.2"
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Chuong VI- Tong hap hé truyen dong dlen

e diéu khién so
6.2.3- Tong hop hé bang phwong phap dit diém cue

Ta d3 biét chat luong cua hé phu thudc vao ham truyén kin F(2),
tir F(Z) khi biét tin hiéu vao cé thé tim ra cac tham s6: thoi gian

qué do, hiéu qua diéu chinh...

Ttr y8u cau chat luong ciing ¢ thé suy ra ham truyén kin yéu
cau. Ttre 1 c6 thé tim ra c4c gia tri y&u cau ctia ham truyén F(2).
Phuong phap tong hop nay 14 tir yéu cau chat luong (46 6n dinh,
g(0)) suy ra cac diém cuc can thiét. = Tim ra F(Z) yéu cau va
tir F(Z) s& tim ra ham truyén cua bo diéu chinh D(Z).
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Chucong VI- Tdng hap hé truyén ding d‘tén,/
/ ~— diéu khién sé

Ham truyén cua bo diéu chinh D(Z) :

1 F(Z)

D(z)= G(Z) 1-F(Z) 7)

G(Z) D(Z)G(Z
#( )=1+GE(;)=1+1()(;).C(-F(3’Z)

&  F(2)+F(2).D(2)G(Z)=D(Z)G(Z)

-  F(Z)=D(Z)G(Z){1-F(Z)}
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Clueang VI- Tong hop hé truyén dpng dzen
. . —— 2 khién so
’ 6.2.4- Téng hop hé tit hitu han
Véi phuong phap nay ching ta d& tong hop hé ¢ qué trinh tu do
két thic (tat) sau hiru han mot s6 chu ky 1y mau.
Gia thiét yéu cau hé khong can c6 sai léch ché dd xac lap can
tong hop hé dé qua trinh két thiic sau n, + 1 chu ky lay mau.
e(Z)=g+5 27 +..+5, 27" (8)
Vi tr chu ky 1ay mau nO + 1 trd di thi:

)=[1- F(Z)]( )m-a(Z)-r(Z) (5)

2)=[1-F(2)) 12V =gy 4y, 244y, 27 (10)
Y (Z) duoc goi la da thirc thoa hiép.
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Chueang VI- Tang hgp hé truyen dt’)‘ng dlen —
P diéu khién so
Néucd: ¥(z)-[1-F(2)]-¥(2)(1-2)"" (1)
T d6 s€ tim duoc F(Z2)

= TimbaccuaF(2): l+r+1="7

Tir (8), (9), (10) = | +r = n, = Béc ctia F(2) 1a (n, + 1)

F(Z)=fo+ 27+ 270+ [0 2 (o +1)

Xét on dinh:
F(2)= FAVALME AV AL VA S A
Zn,)+1
C6 mot diém cuc boi: (n, + 1): Z, =0; 1Z,| < 1: Hé 6n dinh.

—» Hé tat hitu han 1a hé 6n dinh.
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Chuong VI- Tong hap hé truyen dong dzen
P e " '

Két luin:
Véi phuong phap tong hop ndy ngudi ta tién hanh theo trinh tu
sau:

Tur s6 chu ky tit ctia qua trinh ty do ta biét n,.

Tu tin hiéu dau vao tim dugc I: r = ny — | cho mot da thirc
Y(Z) nhu biéu thire (10), tir (10) va (11) ta tim ra F(Z).

Dua theo cac y&u cau chat lugng ta xac dinh dugc cac hé so
y0, y;,...y, va tim duoc f,, f,,... fo +1.

Khi da tim dugc F(Z) thay vao (7) ta sé tim dugc D(Z).—
Hé tat hitu han 12 hé 6n dinh.
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Chucong VI- Tanghgp hgﬂuyen d‘éng dzg/
r ~— diéu khién so

6.2.5- Mot so Vi du:
Vidul:

T
4.% N D@ x| ByP) T
(-)

Z VAZ X (Z)
XAZ) e(t) D, ( l G, .
(-) \

1945)



P(1-¢)

= l ;
1T P(1+rP)(1-2z7e")

T
[P+%](l—e'n°) Ko [l—e?J £, (51-1)
nT plg.nl; P(1+zP)(1-z7™) ) B 1[1_Z_IQ-§J T 1-pz]
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Chueang VI- Tang hgp hé truyen dﬁng d‘len —
P diéu khién s6
Vi du 2: Gid thiét x,(t) = 1(t)

Tim D(Z) & hé ¢6 qua trinh tw do két thic sau (n, +1) chu ky lay
mau

1
X (Z)= I_Z-l

v

Vi (1—2‘1)I+l 1-Z"' 5+1=1-1=0

Tin hiéu dau ra ting dan cach déu (gia sir tin hiéu ra dang bac
thanx, (0)=1

£(Z)=X,(Z)[1-F(Z)]

Truon, - #[1_}?(2)] >1-F(Z)=e(t)(1-2") > F(Z)=1-¢(1)(1-2")
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Chueang VI- Tang hgp hé truyen dﬁng dlen —
mEe diéu khién so

Vi du 2: Tong hop hé tat hitu han: Truong hop (ng +1) =

£(2)=X,(Z)[1-F(Z)] > F(Z)=1- ) i x,(2)

X,(Z)
Véi diéu kién dau bang 0 — X (0) = 0.

1-Z7

— & =X (0)—)(r (0)=1—0=1

v

Con g, €6 thé chon tuy ¥ néu khéng c6 yéu cau khac.
Thay g, vao F(2):

= F(Z)=(1-g)Z"+&,Z"

Néu yéu cau tin hiéu ra cach déu:

o B 1
x,(O)—O,x,(l)— - = 2—0,5

x,(1)=1-¢g=x,(1)-x(1)=1-0,5=0,5
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Clueang VI- Tang hgp hé truyén djng d‘lf/
/ diéu khién sé

Thay g, = 0,5 vao F(Z) ta co: A %
F(Z)=052"+0,527=05(2"+27) N
(Tt sau 2 chu ky 1ay mau va tim D(2)). osh——
T Z:T 3T -
D(Z)= G(lz) 13(*2) vi G(Z)= K;”_(’g lzfll)

1-Z70,5(2*+27)

> sy
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Chuong VI- Tong hap hé truyen dong dzen
- \—\
e diéu khién sé
6.2.6- Tong hop hé diéu khién s6 sir dung

ham truyén bién vi
Piéu kién F(Z) on dinh: |Z| < 1

r+1 :
D tZ — ﬁ / +1
N 4 A o A ~ >
— Trong vong tron don vi trén mién Z sé Kj
trd thanh nira bén trai cia mién r.

= Thay vao F(Z) — F(r)

Véi F(r) ta co thé ap dung tat ca cac phuwong phap cua hé lién
tuc dé tong hop F(r) theo yéu cau = F(Z) yéu cau = Tim
D(2).
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Chicong VII- Tang hgp hé dung phwong phdp —
e . khibng gian trang thdi
& 7.1. KHONG GIAN TRANG THAI
CUA HE PIEU CHINH TU PONG
7.1.1- PHUONG TRINH TRANG THAI CUA HE MOT
PAU VAO, MOT PAU RA

7.1.1.1- PHUONG TRINH TRANG THAI:

VOI HE THONG MOT BAU VAO VA MOT PAU RA QUAN
HE GIUA TIN HIEU VAO VA TIN HIEU RA PUGC MO TA
BOI PHUONG TRINH VI PHAN CAP N, TRONG PO THOI
GIAN LA MOT BIEN POC LAP.

TIN HIEU VAO: X(T) = Y(T) = F{X(T)}.

TIN HIEU RA: Y(T) y(n) +y(”'1).a1 (f)+:x(f)
PHUONG TRINH VI PHAN CAP N CUAT:
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Clucong VII- Tong hgp hé diing phwong phdp —
-
AL . khiong gian trang thdi
Bing cach biéu dién ma tran chuyén vi phuong trinh vi phan cap
n thanh mot phuong trinh vi phan cap 1 biéu dién ma tran
vector.
Néu coi n phan tir ctia ciia vector 1a mot tap bién trang thai thi
phuong trinh vi phan ma tran vira dugc néu goi la phuong trinh
trang thai.
Hé c6 mot dau vao va mot dau ra, quan hé gifra dau vao va dau
ra duoc thé hién bang mot phuong trinh vi phan cap n nhu sau:
Trong do:
U: la tin hiéu vao (ham kich thich khong c6 dao ham theo (t)).
y: la tin hiéu ra (dap ung);
y;: 1a dao ham cap j cuay theo't.
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Chuang VII- Tong hap hé d&ngphwanggh/dp =

/ \khéng gian trang thdi

Khi biét diéu kién dau y(0); y’(0); y,,(0) va U(t) tai t > 0 ta gia

phuong trinh (1) va tim duoc y theo t.

x1=y

X,=y
Dé don gian cho viéc giai phuong trinh (1) ta dajx = »" (2)
\xn — yn—l
xl = x2
Xy = X3

Phuong trinh (1) duge bieu dién nhu sa |~

183



N G v ing 6 ding plicons pip S
| \khéng gian trang thdi

Xy =~ Xy —dy Xy | —

—a,x + U

<x.2=0+x2+0+0+...0

\x.n =—a, X —a,  X,—...—a.x, +U
Chuyén phuong trinh (3) vé dang ma tran ta co:

X
Trong d6: x=|"?| goi la vector trang thai.
_xn_ ~ A
: | 0 i
0 1 .0 , o
A=| : : B=|: | (matran B v&i n hang)
- - - 0
|, Ty —dy —d | 1
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-
=l o o]
Viét gon lai: y = C.x; C=[10..0]
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Clusong VIF T 5"8 hgp hé dung phuong pha’p
P \khang glan trgnﬁ, di

-

7.1.1.2- Tinh chdt

Truong hop ma tran vudng A cap n cé n gia tri riéng tach biét A,
A,... A, dé thuc hién phép bién doi tuyén tinh cho ta ma tran
chéo ta chon ma tran c0 dang nhu sau:

1 1 1 1
Ao h o A
P= /112 /122 3

' 2)12-1 /?;,2
/11)4-1 /r,?n-l o /I:_-ll Z}:"l
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Chuang VII- Tong hop hé dung phwong phap =
. T khong gian trang o thii

Bién d6i tuyen tinh ma tran vuong thanh ma tran chéo:

40 0
0 4 0 -
piap|® O A
0 0 A, 0
0 0 0 0 A

Truong hop ma tran vudbng A cO cac gia tri riéeng kép hoic boi
thi khong thé thuc hién dugc phép bién d6i tuyén tinh doi véi
truong hop nay, ma phai chon mot phép bién doi khac X = S.t
v6i S la ma trdn c6 dang dac biét.
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Chuang VII- Tong hap hé dung phwong phap
P === gian trang o thdi

7.1.2- Phwong trinh trang thai ctia hé
nhiéu chiéu (MIMO)
Gia thiét c6 mot hé diéu chinh tu dong nhu hinh v&: 6 r dau vao,
m dau ra va hé dugc biéu dién bai m phuong trinh vi phan tuyén
tinh bac n.

I e T M y,

1
1
= : e > s 2 [
2 Poi Xz »| Phan tu » 2
clede-y tuong Lo _____. » daura |._____ >
U , Xq N pim

Tin hiéu vao (kich thich): U, (i=1+r)
Tin hiéu dau ra (dap ung):y, (I1=1-+m)
Céc bién trang thai: x, (k=1+n)
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s Téng hgp hé diing phucong phdp
: \khéng gian trang thdi
Ta c0 hé phuong trinh:

(O
x o =a (t)x +a,()x,+. .+ a,(t)x, + b, () U +..+ b, (1)U,
i

(1) %= (), +ay(8)x, + .+ ay, (1)x, + by, (1)U + ..+ b, (1) U,

0

X, = ay, (t).xl +a,, (x‘).x2 +..ta, (t).xn +b, (r).Ul +.+b, (t).U,,

Ul

Goi vector tin hiéu vao: u—| Y
BN U, ]
Vector tinhiéura: y=|”*|;  Vector trang théi: x=|>
| ¥ | %, |
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Clusong VIF T 5"8 hgp hé dung phuong pha’p
P \khang glan trgnﬁ, di

-

C4c ma tran hé sé:

“11(‘) alz(t) “m(f) bn(t) blE(r) bm(f)

A(t)= azlz(t) a”:(t) a2n:(f) B(f)= bmz(r) E’22:(") bzn:(f)

an () anlt) - an () ba(t) Ba(t) - by (1)

H¢ phuong trinh: (1) c6 vector ¢ dang: x=A(r)x+ B(HU  (2)
(2) 1a phuong trinh trang thai ctia hé nhiéu chiéu.
Vé nguyén tac tin hiéu dau ra cling c6 thé biéu dién bang hé phuong

trinh:

( y=Cy(t)x +Ch(t)x,+..+C,(t)x,+d, (1)U, +..+ d, (1)U,
(3) -

Y =Cm1(r)x1 +C,, (z‘)x2 +.+C,, (r)xn + dml(I)Ul +..+d, (I)UJ,
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Chucang VIT- Tang hap hé ding phwong phdp —
P " khéng gian trang thdi

Viét gon: y = C(t)x + D(t)x (4) - phuong trinh dau ra.

C(l‘)z SRR K D(:):

Cac ma tran A(t), B(t), C(t), D(t) hoan toan dac trung cho tinh
chat dong hoc ctia hé bang cach biéu dién phuong trinh trang
thai (khdng gian trang thai), ta da chuyén hé phuong trinh vi
phan cap n vé phuong trinh vi phan cap 1 dang ma trin =
Thuén loi cho viéc phan tich ciing nhu tong hop cac hé thong
diéu chinh tu dong, dic biét 1a vdi hé c6 nhiéu dau vao va nhiéu
dau ra.
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[ ces 7ty hip M e e phdp =

dng gian trang thdi

Phuong trinh (4) duoc biéu dién nhu hinh vé sau:

D().U

B().U

U

X

+)

AD).x

>| D(1)

| at

x Cox{L®
B(1)

\N/

A(L)
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Chuang VII- Tong hop hé dung phwong phap =
. - e gian trang o thii

7.1.3- Phwong trinh trang thai ciia hé diéu chinh
toc d¢ khi vé phai phwong trinh c6 thanh phan dao
ham cua Kich thich.
Gia st hé co quan hé gitra tin hiéu vao va tin hiéu ra duoc
mO ta bdi phuong trinh vi phan sau:

) (n-1) . (n) (n-1)
yita y+..a  yrayv=bu+b. u+..+b.u (1)

Ta dat:
(%, =y X1 =X,
X =) X2 =X,

n-l . (n)  (n-1)
=Y = X - —ax, v bt b+ b (2)
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Chuang VII- Tong hop hé dung phwong phap
P khong gian trang thdi

Nhu d4 biét phuong trinh (2) c6 thé ¢ nhiéu nghiém khi cing 1
gia tri tdc dung vao U, dé khac phuc tinh khdng duy nhat cia
nghiém ta phai chon C4c bién trang thai sao cho & vé phai cla
cac phuong trinh khéng c6 cac thanh phan dao ham cua U.
Muén vay, ching ta 1ap bién trang thai khac.

"xl =y—fu
X =y- pyu- fu=x-fu
cx, =y Pu— Pu— Pu=x,— Pu

(n-1) (n-1) (n-2)

xnz y _ﬁﬂ U _}91 U _"'_ﬁn—luzxn—l_ﬁn—lu
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PSS B S
P s gian trang thdi

%=%

b =b-ap,
By =b,—ap —a,f

ﬁn—] = bn—l - alﬁn—Z o a)ﬁn—ﬁ‘ T an—lﬁl]
IBn = bn - alﬁn—l - "'_amB[l

Vi cach dit nhu vay phuong trinh (1) dugc chuyén thanh:

0 0 1

P
2

ol )
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Viét gon lai:
x=Ax+Bu  (5a)
Nghiém:

y=x+pPu—>y=Cx+Du (6)

Cho
C=[1 0 .. 0]

D=4 =4,

196



Chuang VII- Tong hap hé dung phwong phap
P T khong gian trang o thdi

X 7.2. QUAN HE GIUA CAC HE SO
CUA PHUONG TRINH TRANG THAI VA HAM TRUYEN

x=Ax+ Bu

y=Cx+ Du
HAM TRUYEN CUA MOT HE LA TY SO GIUA LUONG RA
TREN LUONG VAO O DANG BIEN POI LAPLACE VOI
PIEU KIEN PAU BANG KHONG. BIEN POI PHUONG
TRIPX(P)-x(0)=AX(P)+BU(P)

Y(P)=CX(P)+DU(P)
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/a"‘mg VII- Tang hop hé dt‘mgphwozggﬂp/
| " khing gian trang thdi
Nhan ca hai vé vai:
(PI-A)" — X(P)=(PI-A) BU(P)

Néu mot hé ¢d ma tran A:

— Y(P)=C(PI-A4)" BU(P)+ DU(P)=|C(PI-A)" B+ D |U(P)

W(P)=%=C(PI—A)_IB+D
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Chuang VII- Tong hop hé dung phwong phap =
P khong gian trang thdi

Gia str c6 ma tran A, nghiém ctia phuong trinh A(P) = 0 (Piém

cuc ctia ham truyén) thuc chat 1a cac gia tri riéng ctia ma tran A.

0 1 0 0 0
0 0 1 0 0
A —_ . . . . .
0 0 0o - 0 1
-aq, -4, -4, " 4G -4

— Pa thuc dic tinh ctia ham truyén.
A(P)=P"+a P +. .+a,_P+a,

Nghiém ctia A(P) = 0 (diém cuc ctia ham truyén) thuc chat Ia
cac gia tri riéng cua ma tran A.
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4

1 0
0 1
4 T4

A(P)=P +aP'+aP+a,=0

(PI-A4)=

P -1 0 |
R
4 4 FPia

‘P 0 0
voL P=|0 P O
0 0 P

e(4)=P(Pra)sa saP=F raP ra



Chueang VII- Téng hop hé ding phwong phdp -
»— \khang gian trgnﬁm'i

Biét ham truyén kin cuia hé, thanh 1ap phuong trinh trang thai va

-

phuong trinh dau ra.
Gid thiét c6 ham truyeén kin:
1

P e
nk( ) P"+a1P”'l+...an_1P+an
U(P)
q X, 1 Xq 1 X, 1 Y@
_’ _— . —’ — —.—’ _— .—>
' z P P P
dp.y [
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(%2 =% = x=Ax+BU

_ 1 . : s
0 1

A= : : : : 2| B=|:

0 0 0 - 0 1 0

—a, G, —G; " —& —a 1
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dng gian trang thdi

Gid thiét hé c6 ham truyén kin c6 dang:

[ ces 7ty hip M e e phdp =

b P+ b P+ . +B,  P+D,
Plya P+ +a, P+a

W, (P)

Véi (m < n) biéu dién hé bang cach noi tiép khau tich phan: Gia thiét n = m.

b,
b,
bn—l
X, 1 x, x. 4, ¥ X ¥ X 1 LT
b, —>®—D — —;}‘H ! — —p@—ﬂ
U(p) A P A A P
(-) (- (- (-)
a,
aQ
] an—l

a, |e
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y=x+bU

N=x,+bU-a.y=x,—ax+(b-ab)U

X3 =x3+b2.U—a2.y=%—a2.xl+(b2—a2.b0 )U

x,;_l -b U-a_ .y=x,—a_x+(b_ —a_b)U

x.n =b,—a.y=—a,x+(b —a b U

Viét lai: -
x=—ax+1lx,+0x+..+0x + (bl —-a.b, )'U

x,=—ax+0x,+ 1, +..+0x +(b—a.b)U

n-1

=—a, % +0x,+0x+. . +1x+(b_ —a_b)U

X, = —a,x+0x,+0x,+ .. +0x +(b,—a b)) U

n
.

204



N G v ing 6 ding plicons pip S
: \khéng gian trang thdi

Ma tran A va ma tran B duoc biéu dién nhu sau:

¢ 1 0 - 0] (b —a, b,
—a, 0 1 --- 0 b —a b
A=| ; B=|:
-a_, 0 0 --- 1 b —a _.b
| —a, 0 0 - 0] | b, —a, b,

Ta c0 phuong trinh trang thai:

A(P)=P"+a.P"" +. +a,
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Chucang VIT- Tang hap hé ding phwong phdp —
P \\‘khong gian trang thdi

& 7.3. GIAI PHUONG TRINH TRANG THAI
TUYEN TINH DUNG

7.3.1- GIAI PHUONG TRINH THUAN NHAT:
A- GIAT PHUONG TRINH VO HUONG (VI PHAN THUONG)

x=ax LA CAC SO VO HUONG) (1)
GIA THIET NGHIEM CUA PHUONG TRINH CO DANG:
x(t)=by+ bt +byt’ + .+ byt” + .. (2)

THAY (2) VAO (1) TADUQC:

b+2bt+3bt' +. . +Kbt" '+ . =alb +bt+bt +.. +b .t + .. 3
1 2 3 K 0 1 2 K
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dng gian trang thdi

Can bang hé s6 trong biéu thurc (3) ta co:

%ﬁ? WWPW/

b =ab,
1 1
b2 — Eabl — E.az bﬂ
1 1
b3 =§.ab2 =2—3a3b0
1
bK- == H.ax bﬂ

= Piéu kién dau: x(0) = b,

2 3 K
x(1)= x(O){1+ at+ 22+ P 42 Ky }
2 6 K

v
at

'8 e

x(r)zxn.e
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Clusong VIF T 5"8 hgp hé dung phuong pha’p
P \khang glan trgnﬁ, di

’ b- Gidi phwong trinh trang thai thudn nhat:
x= Ay (s):ctor; A: ma tran vudng)
Gia thiét nghiém cua phuong trinh cé dang:
x(t)=by+ bt +byt* +..+ byt™ + ...
(v6i by, by, ..., bk: la cac vector cot)  (6)

Thay (6) vao (5) ta co:

b +2bt+3bt" + .+ Kb "+ = A(by + Bt + bt bt + ) (7)
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x(t)=x(0) lrare L oAy = x(t)=xpe”
A TLAE -
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VII- Tong hap hé dungphwa‘ngphgp/
%ﬁg \khang gian trang thdi

C- M5t sé tinh chat ciia ham mii ma trin

¢ Him mii ma tran ¢* hoi tu tuyét dai.

de™
e Daoham béc nhat: ;— —Ade™ =e* A
b
° eA[fﬂ) . eAt.eA.s
o ¢%e¢ =7 (matran don vi)

(spy €7 €” €0 AB=B.A
e =
khac e® e neu AB = B.A
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Chueang VII- Ting hop hé ding phuwong phdp —

-

d- Ma trdn chuyén trang théi
CO thé biéu dién nghiém cua phuong trinh: x— 4x & dang:
x()=g(1)x(0)  (10)
Trong d6: ¢(t) 1a ma tran vudng cap n va la nghiém duy nhat cua
phuong trinh:

#(t)=Ag(t) v6i g(1)=1 (11)
So sanh (9) va (10) ta rut ras(s) = ¢* & dang: (12)
Tacoig(r)=e*=£'{(Pr-4)"}  (12)
Py(P)-4(0)=A4(P)  — PH(P)-Ag(P)=4(0)

—>(PI-A)$(P)=1 —¢(P)=(PI-A)"
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Chicang VII- Tong hop hé ding phwong phdp —
P ~khing gian trgngﬁza’i

Tu biéu thuc (10) ta thay rang nghiém ciia phuong trin x — Ax
chi don gian Ia bién doi cua diéu kién dau. Vi vay ma tran duy
nhat ®(t) dugc goi 1a ma tran chuyén trang thai, ma tran nay
mang day du cac thdng tin vé nghiém tu do cua phuong trinh
trang thai.
Néu ma tran A ¢O n gia tri ¢ 0™ ¢ iét thi ma tran chuyén
trang thai @(t) s& c6 cac thanh phan:
Néu A c6 céc gid tri kép hodc boi: A A Ay Ay Ay 2,
Vidu: A co cac gia tri rieng, 4 A A
thi ma tran @(t) ngoaiz,* 2, *

con ¢6 céac thanh phan
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%@ WWPW/

ong gian trang thdi
Truong hop ma tran A la ma tran chéo va cé gia tri riéng tach
biét thi:
et 0 0 |
0 &% - 0
s()=| va ¢(r)=.e‘1{(Pf—A)"}

0 ™0

0 0 e’?”'_
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N G v ing 6 ding plicons pip S
> \khb‘ng gian trang thdi
Xét vi du tim &(t); Viét phuong trinh:

HiEme

C6 A= } Z(P)=PI-A
2 -3

(P 0 0 1 P -1
g 5[5 S el
0 P| |2 3| |2 P+3
(chiy: A7 = def(aA) v6i P,: lama tran phu hop)
Tim P,: 4, —(-1)"’ |4,], bo hang i, bo cot jta s& duge:

-A11 A12 Am_
B= A-Ql Ay, A,

_Anl A, Ann_
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/a"‘“’ VIT- Téng hop hé ding phieong phdp
/ -—ﬁ====3‘~‘“‘7hh6ngugﬂmnlv@qu1ﬂhdi
Sau d6 chuyén hang thanh cot va cot thanh hang: P, = BT.

—Z=P+3,Z2,=-2,2,,=L,Z,=P

P+3 2] . [P+3 1
PZ: ’PZ =
1 P -2 P

det|Z|:B P__:J:P(P+3)+2=P2+3P+2:(P+1)(P+2)
P+3 1
L 1 P+3 1 (P (P+2) (P+1)(P+2)
)= {(P+1)(P+2){ -2 P}}zdg -2 P }
(P+1)(P+2) (P+1)(P+2)
P+3 A B - (A=2
(P+1)(P+2) (P+1) (P+2) |B=-1

2 1

. =2. —f -2f
T (Pr2) °07°
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et 126 et42e™

—>¢(r)=[

2+ e fre™ }

o >
e ; i 0 A
Chl y: Vi ma tran chéo: z-=
0 0 - A,
1 e 0 |
P- ot
—>¢(r)=,e"< A | > —)¢(1‘)= 0 e
P72 0 0 - e
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Clusong VIF T 5"8 hgp hé dung phuong pha’p
P \khang glan trgnﬁ, di

’ 7.3.2- Giai phwong trinh khong thuin nhat:
A- Gidi phwong trinh vi phan cdp v huwdng khong thuan nhat: x = Ax+ Bu

¥x=ax+bu (a, b:lacdc hé sé hang)
;c =ax = bu (13)
Nhan hai vé phuong trinh (13) véi et:

-at - -af
e {x—ax}=e “ bu

e x—ae¥x=bue”

> (e"”.x(t))' =—ae “x(t)+e " x(1)

d [e_‘”.:.c]
= =bue™ (14)
dt
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PSS B S
e " khing gian trang thdi

Tich phan hai vé cua phuong trinh (14) trong khoang 0-+t:

f
Id(e'“’.x) = Ib.u(f).e'“a‘f = |; = E[b.u(z').e'“'dr

0 0
:
e x— x(O) = J.b.u(r).e'“’dz'
0

f f
x(t)=e" x(0)+ e"’jb.u(z’) e “dr=e"x(0)+ je‘" bu(r)e“dr (15)
0

0
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Clueang VIT- Ting hgp hé ding phwong phdp —
PF— | meggwopg il

-

B- Gidi phwong trinh: x=Ax+ Bu
(Véi A, B 1a cac ma trdn vubng hé sé hang)

s »= 4x = B, \han hai vé phuong trinh (13) véi e
e[ x'(£)- Ax(1) | = e BU (1)

d(e* x(1))
dt
:d(e“‘“.x(t)):e‘“.B.U(r)d(r) (17)

= = e"q’.B.U(r)

Tich phan hai vé cua phuong trinh (17) trong khoang 0-+t:
e x(1)-x(0)= J‘e‘mB.U(?:).dr

0
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Chucang VIT- Tang hap hé ding phwong Rll_ép =
. . khong gian trang thdi
X 7.4. TINH PIEU KHIEN PUQC
VA QUAN SAT PUQC CUA HE THONG LIEN TUC

7.4.1- TINH PIEU KHIEN PUQC CUA HE LIEN TUC
A-Y NGHIA:

MOT NGUYEN TAC LUON PHAI TUAN THU KHI bl TIM
LOI GIAI CHO MOT BAI TOAN TRONG BAT KY LINH
VUC NAO. LA TRUGC KHI THUC HIEN TiM LOI GIAI TA
PHAI XEM CO THUC SU TON TAI HAY KHONG TON TAI
LOI GIAI CUA BAI TOAN PO. O BAI TOAN PIEU KHIEN
CUNG VAY. TRONG BAI TOAN PIEU KHIEN THUONG
CO HAI PHAN:

XAC PINH NHUNG TiN HIEU PIEU KHIEN U(T) BE PUA
HE TU MOT PIEM TRANG THAI BAN PAU KHONG



Chuang VIT- Tang hgp hé ding phwong phdp =
2t . khong gian trang thdi

TOm trong so nhitng tin hiéu U(t) da xac dinh duogc, mot (hodc
nhiéu) tin hiéu mang dén cho qua trdnh chuyén d6i mot chat
luong nhu d& yéu cau, nhu vay ta chi c6 thé thuc sy diéu khién
duoc hé thong néu nhu dd tom duge it nhat mot tin hiéu U(t)
dua hé tir diém trang thai dau x(0) vé trang thai dich x(T) trong
khoang thoi gian hitu han. Diéu ndy phu thudc hoan toan vao
ban chat dong hoc cua timg hé thong. Khong phai moi hé thong
ton tai trong tu nhién déu c6 kha nang dong hoc 1a dua dugc vé
trang thai mong muon trong thoi gian hitu han. Mot hé thong cé
kha nang dua dugc tir diém trang thai x(0) vé diém trang thai
X(T) dugc goi 1a hé diéu khién dugc tai x(0).
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Chucang VIT- Tang hap hé ding phwong phap
P T khong gian trang o thii

B- Tiéu chudn diéu khién dwoc
Tiéu chuan Hautus:
Hé diéu khién duoc khi hang ctia ma tran: Rank(SI - A,B) =n
Tiéu chuan Kalman:
Néu Rank(A,B;A2B;-A™1B) = n;
Néu khac n thi s& khong diéu khién duoc.
Ma tran S: hang ctia ma tran S (RCS) hoac Rank (S)

Ma trang c6 n X m. bo cot, hang di dé tinh dinh thic: — céap n, néu
bang 0 thi tiép tuc bo hang va cot di, néu khac 0 — cap =n - 1.
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/a"‘mg VIT- Téng hop hé ding phueong phdp
/ " khing gian trang thdi

Vi du: M6t hé diéu khién duoc co:

SN
s STl - o

— Rank(S)<2=n

Rank(S) =1

= H¢ khong diéu khién duoc.
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e VI i o ding i phdp
\khéng gian trang thdi
Vi du: Cho mot hé:

lrs 0 0% ] [0
X, |= S, 0 ||lx [+ b2 e
;3 0 0 S x | b
s, 0 offo] [b |
AB= S, 0| b |=|S5,
] 0 S, |5 | |85
s 0 o]fb, ] [(S+58)b, |
A*B=[0 &S, S.b, |=| 85,
I 0 8, | Sb ] |55,
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F=|b S.b, 8°b |\F=(4AB A4 B)

det(F)=57b"b +25.5,b" b ~28"b"b 55" b,
=b, b, (25,8, + 8 —-28' —-8,")
=-b b (87 -28,.5,+8,)
=-b b, (8, -8,) 20

— H¢ diéu khién dugc.

225



Chuang VII- Tang hop hé ding phwong phdp —
-
e . khong gian trang thdi
7.4.2- Tinh quan sat dwoc cua hé lién tuc
A- Y nghia:
Trong k¥ thuat diéu khién ta thuong dé cap t6i viéc phan hoi cac
tin hiéu trang thai hodc phan hoi tin hiéu ra. Van dé dugc xem
xét & day khong phai 1a su can thiét ciia viéc phan hoi ma lam
thé ndo dé thuc hién duoc viéc phén hoi nhirng tin hiéu trang
thai hodc tin hicu ra tat nhién dé thuc hién duogc thi ching ta
phai do, phai xac dinh dugc gia tri ctia c4c tin hiéu phan hoi.

Vi du: Gia toc khong thé do truc tiép ma phai chan doan gian tiép
théng qua viéc do toc do trong mot khoang thoi gian.
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Chucang VIT- Tang hap hé ding phwong phap
P T khong gian trang o thii

Cong suat dién cling dugc chan doan gian tiép nho viée do dong
dién, dién ap,... Dé thong nhat chung cho ca hai hinh thirc do
truc tiép va chuan doan gian tiép nguoi ta dua ra khai niém quan
sat, nhu vay quan sat mot tin hiéu la cong viéc xac dinh tin hiéu
théng qua viéc do truc tiép tin hiéu d6 hoic chuan doan gian tiép
qua viéc do cac tin hiéu khac.
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Chicang VIT- Tang hop hé ding phwong phdp —
AL . khiong gian trang thdi

B- H¢é quan sat dwoc

Mot hé théng co tin hiéu vao u(t) va tin hiéu ta y(t) duoc goi la
guan sat duoc tai thoi diém to néu ton tai it nhat mot gid tri hitu
han T > t, dé diém trang thai x(t,) bang x(0) xac dinh mét cach
chinh xac thdong qua cac vector tin hiéu vao ra u(t), y(t) trong
khoang thdi gian [t,, T] quan sat dugc hoan toan tai thoi diém to
néu voi moi T > to diém trang thai X(t,) = x(0) hoan toan xac
dinh duwoc mot cach chinh xac, tor cac vector tin hiéu vao va ra
trong khoang thoi gian [t,, T].
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Chuang VII- Tong hap hé dung phwong phap
P === gian trang o thdi

Pé xac dinh hé quan st duoc hay khéng quan sat dugc nguoi ta

dua ra céc tiéu chuan va co 2 tiéu chuan dugc phat biéu:

Mot hé thong lién tuc goi 1a quan sat dugc néu:

Tiéu chuan Hautus: néu dam bao hang ctia ma tran:

SI—A
Rank{ :|=HVS
C

(Ma tran C: giita bién trang thai véi quan hé dau ra)

Tiéu chuan Kalman:

Rank

C
C.A

o7

- i ta thuong st dung tiéu chuan Kalman.
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— Quan sat duoc.
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Py S S ST A B
" " khong gian trang thdi

Vi du:

Cho phuong trinh trang thai:
(0 0 -2]|x 0 1

X (=|1 0 —4||x |[+| 1 2|U
0 1 3% | [-1 1

Phuong trinh dau ra:

Lo (y=C.x; D=0)
= X =; =
o 11 g

0 0 -2

1 0 -1 0 -1 1
CA = 1 0 —4|=
{01 1] L 1 —7}

0 1 -3
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