H& tro 6n tap [DE CUONG CHU'O'NG TRINH DAI HOC]

Do luwong — Tin hoc

NG DUNG THUAT TOAN TU TO CHU'C NANG CAO CHAT LUONG XU LY
TIN HIEU CUA BO DO CAO LIEN KET

Pham Dtic Th(")al*, Nguyén Quang Vinhl, Nguyén Xuin Cénz, Tran Ngoc Huzé’ng3

Tom tit: Trong mot s6 truong hop cac bo do cao lién két sir dung bo loc Kalman
cho ta két qua tot vé ning cao dé chinh xdc va dé tin cdy. Tuy nhién, khi diéu kién
bay bién ddéng, thoi gian bay dai thi bg loc Kalman khéng phdi luén duy tri tinh hiéu
qud. Trong thoi gian nao do, thong tin tién nghiém cia cdc phép do cudi trong
khodng thoi gian lam viée trude dé khéng day di, thudt todn wéc leong sai s6 doi
VGi cdc tham sé trang thdi khéng dat do chinh xdc mong mudn dan dén thudt todn
loc khong héi tu. Pé gidi quyét bai toan trén nham dam bdo bé do cao luén lam viéc
chinh xac, nhém tdic gia da xdy dung va minh chirng mot truong hop cu thé sir dung
thudt todn tw t6 chire. Két qua mé phong cho thdy tinh ding dan ciia thudt todn dé
ra.

Tir khéa: Do cao lién két, Thuan toan ty td chirc, Dan dudng quan tinh.

1. DAT VAN BE

Hién nay, cac thiét bi bay (TBB) hién dai ludn dugc trang bi hé thong din dudng quan
tinh (HTDDQT) véi do chinh xac cao. D6i v6i kénh cao cia hé théng nay ludn mét dn
dinh, gay sai $6 16n, néu khong dugc cac bo do cao khac hd tro thi sai s6 do cao sé tich lay
16n dan theo thoi gian. R4t nhiu cong trinh nghién ctru nhim nang cao chat lwong kiém
soat do cao bay, da phan cac nghién ctru trong nuée [1] [2] [3] va ngoai nude [5] [6] chi
ding lai khang dinh d6 chinh xac dugc ning cao trong xir 1y tin hiéu trong cac bo do cao
lién két. Trong nhitng nim gan ddy, mot sd cong trinh nghién ciru trén thé gidi duge cong
b [8] [9] c6 dé cap dén vaAn dé lya chon cdu trac tdi wu cho xur 1y tin hiéu, két qua chi
dirng lai & cong bd 1y thuyét chua twong minh. Tuy nhién, bai toan danh gid mirc d6 quan
sat duoc cho cac bién trang thai, két hop voi thuat toan tu to chic (TTC) xdy dung mo
hinh dy doan cho bd do cao lién két, dé nang cao chit luong x1r 1y tin hiéu do cao van
chua ¢6 cong trinh nao dugc cong bd. Bé minh ching cho thuat toan trén, 1y mo hinh bo
do cao lién két quan tinh vo tuyén (QT —VT), trong d6 bd do cao quan tinh (PCQT) lam
bd do co sé, chung to6i tién hanh xay dung mo hinh va cac thuat todn maéi (thuat todn ddnh
gia lya chon tham sb do cao) nham hiéu chinh cac tham sb cho 6n dinh kénh cao HDDbQT.

2. XAY DUNG SO B0 CAU TRUC VA THUAT TOAN XU LY

2.1. M hinh m3u tin hiéu dau vao cla bd do cao

Ddi voi kénh cao cua HTDDQT, sai s6 do cao bao gém sai s& cam bién, nhiéu va sai sb
tinh toan. Céc sai s6 nay néu khong dugc bu khir thi sé tich liiy 1on dan theo thoi gian. Dac
biét sai s6 ngiu nhién bao gém sai s6 do gia toc va sai s6 theo tdc do tréi ngau nhién cia
con quay can dugc dénh gia ude luong sao cho két qua dat dugc t6i wru nhét.

Khi b6 qua mbi lién quan chéo giita cac kénh cia khdi do quan tinh (KDQT) hé BPCQT
s& c6 gia toc ké dinh huéng thiang dimg dugc dit trén dé. Vi TBB ¢6 yéu cau cao vé diéu
khién phai sir dung cac con quay c6 chit lugng cao (sai s6 &y nho) thi cic sai s6 dua vao

hé théng dinh vi dé s& nho hon dang ké so v6i cac thanh phﬁn sai s6 khac.
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Khi d6, mé hinh cac sai s6 DCQT s& duoc viét bang phuong trinh vi phin don gian hon
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Nghién ciru khoa hgc cong nghé
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Trong d6: a.=1 Té p=1 ré :1a,1g la khoang twong quan cua céc sai s6 Say (t) vasg (t);
U 8a , Usg la cac dang nhidu tring voi ky vong toan hoc bang khong va ham twong quan B,

a(t) =200 5% 8 (t—1); Busa (t)= 2Bos’gd(t—1)

Su thay d6i d6 cao 5 H or (t) = 5 H (t) voi sai s6 gia the ké a (t) va sai sé do tinh
bat dinh 5¢ ( t) dong vai trd 16n trong tinh sai sb.

Mit khac, d6i véi BPCVT trén TBB hanh trinh chii yéu & dang diéu tan lién tuc. Nguyén nhén

gdy sai sO tr01’1g xir Iy tin hiéu tai dau ra’chﬁ yéu van 1a d6 chéch wdc luon g (6 H‘ cM (t) o
). Cac sai s0 dong luc hoc va sai s0 dung cu c6 gid tri nhé hon rat nhiéu do c6 thé khac
phuc dugc nén ¢ bai toan nay chiung ta khong xét toi.

Trong BPCVT diéu tan lién tuc, d6 gitr cham tin hiéu theo tan s suon trude Qn =Qst
cta phd Gg(w), tin hiéu phach va cuc dai Qum cia dudng bao phd Q(v) (phuong phép cuc
bd) theo tdm ning luong cia duong bao Q(w) tin hiéu phach, trong tng voi tin sé‘ QTT
hodc md men bac hai mo6 ta duong bao Q(w) (phuong phap tich phan), tng voi tan so
trung binh Qck.

Gy(w)

- «
k+1)Q
Qg

b

Q. 0o,

Hinh 1. M6 hinh tin hiéu PCVT diéu tan theo cdc mirc wéc heong.

O day Awyc 12 d6 sau diéu ché; t17 ,tm chinh 1a gi4 tri d6 gitr cham tin hiéu phach va cuc
dai, no s€ chéch so véi d¢ giitr cham cua sudn trude tst . DO chéch cod thé duoc tinh trude
bang cach hiéu chinh twong tmg.

Viéc thay d6i quy dao loai bé mit phan xa thay dbi va do liéng, do ta thay d6i. Khi do, hé
s0 dinh huéng d0 rong gian do tan xa ngugc cua bé mit cac dic trung cua tin hi€u phan xa
cling nhu cac d6 gitr cham khong thé tinh trudc va hi€u chuan duge. Liuc do, d6 chéch udc

lwong do cao sé 1a qua trinh dao dong ngiu nhién thay d6i cham §H cwm (t) . Ham tuong
quan ctia né c6 thé moé ta o dang [7]:
B sHom (T)ZO'CMZGXP (—lrl/TCM) (2)
O day ocm? 1a phuong sai d chéch ude lugng; zom 1a khoang tuong quan.

Qua trinh 8H om (t) duoge thé hién ¢ dang qua trinh Markov chudn va do d6 no thoa

méan phuong trinh vi phan tuyén tinh bac nhat véi cac hé sé ngau nhién:
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5HCM('[)=—,3CM5HCM(t)+U5HCM (t) (3)
O day, Bom=1/7cm ; U shew (1) 12 tap tring hinh thanh véi ky vong todn bing 0 va
ham tuong quan:

Bu - (Z') =m { u e (t | u e (t + r)} = ZﬂCMaCMzo"(t —r) @

Dé xac dinh cac gia tri otm VA owm, can phai biét thong tin tién nghiém va quy dao bay.

Gia tri @cm duogc xac dinh bdi cac kich thudce hinh hoc clia mire trung binh bé mat véi phan
b dia hinh khac nhau.

2.2. Phuong phap xay dung mé hinh du doan

Ta xét truong hop khi ché d6 lam viéc otonom cua HTDDQT thi hé PCQT véi cac
tham sb ludn duge hiéu chinh tir cac bd do cao bén ngoai. Tai thoi diém ta ndo do tin hiéu
dd cao tur thiet bi do cao bén ngoai khong dam bao do tin cdy cho hi¢u chinh cho PCQT
nhu bi che 4p bdi nhicu, cac dieu kién ngoai canh tac dong, TBB chuyén dong phuce tap ...
lic nay cac mo hinh tién nghiém tré nén khong phu hgp véi qua trinh thuc ctia su bién
thién sai s6 ciia PCQT cua bd do cao lién két 1am viéce trudce thoi diém ta thi c6 thé tién
hanh hiéu chinh hé dan duong gian ti€p bang cac thuat toan ngoai suy. B¢ xay dung mo
hinh dy doan trong khoang thoi gian (t a +tg ) , ching ta sir dung thuat todn ngoai suy cac
gi4 tri nhan duoc trude thoi diém ta (zi = 21,22,23,...,zN) lay tir bd do cao lién két (hinh 2).
Thuat toan nay thuc hién viéc du doan cac sai s0 hé PCQT sau d6 udc lugng duge du
doan cac sai s6 dua téi dau ra va tién hanh bu cac sai so cua hé PCQT.

H + xx
DCQT If
Tin hiéu
do cao tr |z; = 71,2,,73,....Zn
cacBDC [{\ —— ¢ »
khong dat ".“\‘ i
ngudng | 4 ™
quan sat

§H

0 ta ts t
Hinh 2. Téng quan vé phirong én xdy dung mé hinh dy dodn.
Trong d6: TT XDMH la thuat todn xac dinh md hinh; TTDD la thuét toan du doan.

2.3. Ung dung thuét todn TTC cho bd do cao lién k&t QT-VT

2.3.1. Phuong dan xdy dung thudt toan TTC

Trong mdt khoang lam viéc ctia bo do cao lién két, voi cac nghién ctu trude [2] [3] [8]
9] c?lr} nhd tap cac phép do bao gdm mot S(f) phép do cudi cung, Khi cac diéu kién bay
thay d6i do mét nguyén nhén nao do (thay doi cac dai d6 cao khac nhau, mirc trung binh
bé mat bién doi hay tac dong cia nhi€u tich cuc hay tiéu cuc) viée du doan sai s trang
thai cua doi tugng co dong voi vi€e st dung cac m6 hinh toan tién nghiém 1a khong thé
thuc hién dugc. Van dé nay duoc giai quyét nho st dung thuat toan TTC.

Thuat toan TTC cho phép xdy dung mé hinh toan hoc khong can ¢ thong sb tién
nghiém cac quy luat thay doi ciia bién trang thai can khao sat. Khi thiét ké mo hinh toan,
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Nghién ciru khoa hgc cong nghé

phai ludn két hop véi tap hop cac tiéu chuin lwa chon, va cudi cing lya chon mé hinh t6i
uu nhat [8].
Luu d6 cta thuat toan TTC dugce thé hién nhu hinh 3:

Danh gia cac Tap hop cac w
mo hinh ham co s&

Tap hop céc
mo hinh mdi

I

Khéng dat
Nang cao do

o 4 Chon ra céc md / Két thﬁc;
. hinh t6t nhat

mo hinh

Dicu kién
ket thuc

Lua chon
mo hinh tot

Hinh 3. Luu do thudt todn TTC xit Iy tin hiéu dg cao.

Tap hop cac ham co so: Dua vao cac thong tin tién nghiém da co6 s€ cho phép gidi han
cac ham co s, theo huéng bién thién c6 thé cho phép lua chon ding cac ham co sd st
dung ham huéng tuyén tinh, phuong trinh sai phan, diy Volterra.

Danh gia cac md hinh va chon ra cac mé hinh tét nhit: Tinh tién quyét phai tuan theo
cac tiéu chudn danh gia thuat toan TTC nhu: tiéu chuin dong déu (

dich chuyén cue tiéu ( A0=Z(

)2/ € 2> vd , twong img 2 md hinh 13 A va B v6i ddura 1a va va

diém thanh hai phan: o =2e( = )/Xe - 0
hésb  va ), tiéu chudn cin bang ...
Ndng cao dg phirc tap mé hinh: Gia sit phuong trinh mé ta du ciua mot ddi twong.
fp :f(X11X21'---1Xn) (5)
Ta tién hanh thay d6i mo ta theo hang loat cac t6 hop khac theo nhom cac dbi so:
yi=fi(x0, %),y 2=f2 (X1, %3 ) Y p =fp (Xa-1, % ); V61 p=Cp?
voi
n=f(y1.y2)z2=f2(y1,y3)mzq=fq(Yp1yp)i  q=C7 ©)
Viéc phuc tap hoa cac mo hinh phai tuan thu cac ham fj 1a nhu nhau trong tat ca cac

phuong trinh va cac m6 hinh sau phai mo ta toan phan ¢ dang chung d6i véi cac md hinh
thiét 1ap trudc.

2.3.2. Bé do cao lién két ung dung thudt toan TTC

Trong cac tmg dung thuc té, can phai biét kha ning quan sat mot cach hiéu qua mdi
phén ttr cu thé cua véc to trang thai. Mudn vay ta dua ra khai niém s6 do hodc 1a muc do
quan sat duoc ctia mdi phan tir cu thé ctia bién trang thai. Vé quan diém do chinh xac wéc
luong, mirc d6 quan sat duoc B.H. AdanaceeB u K.A. Heycemun khao sat da xac dinh ty
sO phuong sai cua phan tir bat ky ctia véc to trang thai va phuong sai ctia véc to trang thai
dugc do truc tiép co tinh t6i phuong sai cia tap do.

Tiéu chuan mutrc do quan sat duoc c6 dang:

el ()2 o @
]

Odaye|l (x ) [11a phuong sai phan tir thir i ty ¥ cta véc to trang thai.
L

Dio=

E|| (y)? [11a phuong sai véc to trang thai duoc do truc tiép.

J
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R _E | ( . 2—|| [ 2 2 2| _ 1a tap do din sudat c6 phuong sai ciia phén tir thhi i
= S =" +o2 + et Ol 0
L J

duogc xac dinh bodi cac hé sb ai: trong d6 aj (i=1,2,...,n) 1a hanng th{ i cua ma tran nghhich
dao cua ma tran quan saat | T,
o=" Ho .. Ho |

Khi tién hanh mdi budce do thi cuonng do tap hinnh thannh la khic nhau, d6i voi mdi
phan tu bat kyy cuua véc to trang thai tap do dan xudat duoc xac dinh tinr caac phép do
qua mdi bude do. Biéu thhic (7) dé danh giia vé lwong tinh quan sat dugc cua ting thanh
phin véc to trang thaai.

Khi d6 chinh x4c udc lugng cac véc to trang thai khonng dat yéu cau, twongg tng vdii
murc d6 quaan sat dugc cua n6é khong dat ngudng. Mirc dd quan sat duge ciiia biénn caac
bién trang thai c6 mdt mirc ngudnng xac dinh g theo tirngg dai do cao ¢ diéu kién baay cu
thé,, duoc xéac dinh troong qua trinh nghién ctruu thir nghiém TBB. Sir dung thhuat tooan
TTC 1am thuét todan bién thhé cua bd loc Kalmman. O giai doan lam viéc ban dau cua
thuudt toan thuc hién xay duung mé hinh caac sai s6 hé DCQT trong xurer 1y lién két tin
hiéu. Viéc tingg dung thuit todan tu td chirc khi kha naing mic do quan sat dugc cace
biién trang thaai khong dap tmng dwoc hodc thhong tin tién nghiém ban dadu khong day
du thi chat lugng cia viéc danh gia cac biénn trang thai thonng qua bd loc Kalmman
khhéng thhé dap tmg duoc d6 chinh x4c udc lwongg khhong dam bao.

Soo db ciu truc bd do cao lién két QT-VT st dung thhuat tooan TTTC duoc thé hiéén
trén hinh 4.

H+xx

+

H +xx
DCQT ]

v

Zk Xk

[POVT —)— oK
’ I

A

+

»

A4

Xk o H+;k
e » TT TTC —'®—>

Hinh 4. So do cdu trriic bg do cao lién két sir dung thudt toan TTC.

Fd

H - Thong tin dd caoo thuc té cAn do; xk — Véc to sai s6 cuia hé BCQT; x"k - Véc to sai $6

A

udc hrong BC QTT; la daanh gia m e do quuan sat dugc; X k véc to sai s6 uGe lrong cua
thuét toadn TTCC.

3. M O PH ONG DANH GIA TINHH CHINHH XACC BO DO CAO LIIEENN KET UNGG
DUNNG THHUAT T OAN TU TOO C H UC

Dé kiém ngghiém d4nh gia tinh uu viét ctia thuat tooan TTTC trong xir 1y lién két tin
hiéu d6 cao. Cu thé hon la nangg caao chat lugng hiéu chinh cac thham s66 trang thai cia
kénh cao HDDQT trén co s¢ cac mo hinhh saai sd ciia cac bod d6 cao theo phuong trinh
(1), (3) tién hanh xay dung phuong trinnh trang thai dang rdi rac c6 dang [2]:

Xk = DX k -1 + TWi-1 (8)
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Nghién cviru khoa hoc cong nghé

[6H ] lF 1 T 0 0 0 T‘ Ir 0 0 0 1|
VoLl b agriR 1 T T o I, I T T’ o |
w =| sa | <D:|| 0 0 1-aT 0 0 | | rzll -T(Ta-1) 0 0 I
‘|‘ 59 ; I 0 0 0 1-gT 0 } I 0o T(Tp-1) 0 I

SH
L ol L o o o 0 1-BemT] L o 0 (T fom 1)

Phuong trinh véc to trang thai dugc do:
Zk=HXk+ vk 9)

Ta sir dung cach tiép can v hudng khong mat di tinh tdng quat cua cach dit bai toan
khi ta gia st ring cac véc to trang thai duoc do, nghia 1a H = [1000-1]. Chia mbi
budc do thanh 5 nhip va mo ta cac phép do nay qua véc to trang thai dang ma tran:

7 =0x1+V (10)
Theo cong thirc (7).
lf 1 0 0 0 -1 1|
| 1 T 0 0 Them -1 |
o | 29T2R+1 21 T2 72 (T fem -1)? |
=1 |
| 6gT2/R+1 2T+T(29T2/R+1) 2T2-T2(Ta-1) 2T2-T2(Tp-1) (Tpom -1)° |
| |
L (2gT2/R+1)2+8T2g/R 4T(2gT2/R+1) O, o, = (T fpem 1) |
053=2T2(2-Tar) + T2(29T2/R+1) + T ?(Ta-1)?
Os4=2T2(2-T )+ T2(2gT2/R+1)+ T2 (T p-1)?
Phuong sai tap do din xuit dugc tinh: ., [2 2| ;vOéia o ,...a lahang
R L% 40l j2+ o + a5 R0 il i2 i5

thir i cua ma tran ol

Tién hanh mo phéng ban ty nhién udc luong du doan sai s6 d6i v6i cac md hinh thue té
danh gia trang thai trong bo do cao lién két QT-VT, so sanh gia tri udc lugng cac véc to trang
thai khi st dung bd loc Kalman thich nghi va uéc luong du doan béng thuat toan TTC v6i cac
thamsé a=1,3s%; B= 1sh T=0.1s; 0pas’ = 10'6(m2/84); Tg = 200(s); GAgZ =
10'8(m2/s4) : 6oM? = 1000(m2/54), om =(1+30)s ,g= 9.8m/s?, ma tran cuong do tap tao

L .J ,
[2 » 2 2 ] chotakét qua nhu hinh 5; hinh 6. Két qua so sanh
P(O/O):dlag LO_CM 0 % s O—CMJ
trén bang 1 va bang 2:
i OH, m

. A Real 99
A

~ Kalman -

W\ 1 = Prediction
oY | | I | I I

I | I i i I t,s I I | i | | | t,s
a0 700 |00 900 1000 1000 1050 1100 1150 1200

Hinh 5. Sai s6 wéc lwong do cao khi xur Iy két hop tin hiéu do cao,

khi xu Iy két hop st dung bo loc Kalman va khi s dung thudt toan TTC.
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Hinh 6. Sai s6 wéc hirong vén toc khi xir Iy két hop tin hiéu do cao,
khi xir 1y két hop sir dung bé loc Kalman va khi sir dung thudt todn TTC.
Trong hinh 5, hinh 6: 1 — Gia tri thuc té sai sb; 2 — Gia tri sai s6 danh gia boi bo loc
Kalman; 3 — Gia tri sai sb bé‘mg thuat toan tu t chic.
Bdng 1. So sanh sai s6 dd cao sau khi hiéu chinh trong truong hop st dung bo loc Kalman va

truong hop su dung thudt toan TTC.

Thoi gian Sai sb trung binh Phuong sai Do 1éch quan phuong
Kalman TTC Kalman TTC Kalman TTC
t=(600 1000)s| 0,0244 | 0,0896 3,2446.10'4 0,0045 0,018 0,0670
t= Q900 1 53997 | 0,0892 0,6391 | 0,0207 | 07994 | 01723

Bdng 2. So sanh sai 56 van t6c sau khi hiéu chinh trong truong hop swr dung bo loc
Kalman va truong hop sw dung thudt toan TTC.

Thoi gian Sai s6 trung binh Phuong sai Do léch quan phuong
Kalman TTC Kalman TTC Kalman TTC

t=(600 1000)s 1,2749 | 4,1353 0,9332 | 10,5086 0,966 3,2417

¢ = (1000 22,8179| 45595 |2,083.10% | 83,1556 | 45,6358 9,119

Két qua md phong cho ta thdy do chinh xac do cao dugc cai thién rd rét trong xir 1y lién
két tin hiéu khi tmg dung thuat toan TTC. Panh gia cap d6 quan sat cho phép xac dinh
thanh phén nao cua vecto trang thai vuot gia tri ngudng duoc st dung trong mo hinh cac
thanh phan co cap do quan sat nhé hon dugc dy doan bdi thuat toan TTC, diéu nay cho ta
quan sat sat tt moi bién bién trang thai dé hiéu chinh cic tham s do cao trén toan quy
dao bay.

Nhu di biét, trong [2] [3] [4] d6 chinh xac ludn dugc ning cao trong xir 1y lién két tin
hiéu, qua khao sat d6 chinh xac nay phu thudc chii yéu vao khoang twong quan wem [7].
Tuy nhién, trong diéu kién quy dao bay, bé mit phan xa bién dong 16n, d6 liéng va ta thay
d6i hodc tin hiéu phan xa bi anh hudng tryuc tiép ciia song dién tir khi ndy zcm co gia tri
16n, diéu nay anh huong truc tiép dén phuong sai nhidu do trong xur 1y tin hiéu lam cho
murc d9 quan sat duoc cua bién trang thai giam di dang ké. Cu thé, khi mo phong kiém tra
danh gia mirc 46 quan sat dugc dbi voi sai sb van tdc theo (7) tai thoi diém t > 1000s khi
© oM = (22 + 30)s cling cho ta gid tri nho hon 14 (0.0096 + 0.0172) so véi giai doan t < 1000s thi mirc o quan sat dugc 16n hon (0.027 + 0.18)
KNizcm = (5 = 20)5 -
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Két qua mo phong thé hién rat dang véi 1y thuyét, tai 7cm = 8s trong khoan t < 1000s
thi d¢ chinh xac danh gia d cao st dung bd loc Kalman trong bd do cao QT-VT cho ta wde
luong véi do chinh xac hon hédn so voi thudt toan xay dung mé hinh nh¢ thuat toan TTC (cu
thé 1a sai s quan phuong ddi vdi d6 cao va van toc thi gia tri twong tng voi xtr 1y lién két khi
st dung Kalman 1a 0.018m va 0.966m/s, by do cao lién két c6 hd trg cua thuat toan TCC la
0.67m va 3.2417nvs). Tuy nhién, tai thoi diém t > 1000s khi 7cm = 28s thi két
quéa ude lugng st dung bod loc Kalman khéng dam bao dé chinh xéc, con khi xtr Iy két hop
¢6 ho tro ctia thuat toan TTC c6 cai thién dang ké khi udc luong sai b6 do cao (theo dd thi
gia tri 14 0.1723 m ddi v6i d6 cao va 9.119 m/s ddi véi van tbc).

4. KET LUAN

Trén co s& cac nghién ciru trude d6 vé nang cao do chinh xac trong xir 1y két hop tin
hiéu do cao, bai bao nghién ciru xay dung moé hinh toan hoc tin hiéu dau vao cta cac bo do
cao (BCQT, BCVT), tién hanh xdy dung thuat toan xir Iy thong tin trong bd do cao phirc
hop v6 tuyén — quan tinh sir dung bo loc Kalman thich nghi. Dé xuat xay dung thuat toan
TTC vio xiy dyng mo hinh dy doan danh gia sai s6 cac bién trang thai cho bd do cao lién
két, dé nang cao chét luong xur 1y tin hiéu do cao trén toan dai bay caa TBB. Dé minh
chirng cho thudt toan trén, ldy mé hinh bo do cao lién két quan tinh vé tuyén (QT —VT),
trong d6 bd do cao quan tinh (PCQT) 1am bd do co sd, tién hanh x4y dung cac thuit toan
méi danh gia lya chon tham s6 do cao, xay dung md hinh vu viét hon nhim hiéu chinh céac
tham s& cho 6n dinh kénh cao HDPQT. Ung dung phan mém matlab d& mo phong danh
gi4 tinh chinh x4c ctia bd do cao lién két khi str dung thuét toan TTC trong diéu kién théng
tin tién nghiém khong ddy du, viéc ing dung bd loc Kalman dé quan sat udc luong khong
cho ta két qua chinh xac. Két qua mo phong trén bo do cao lién két QT-VTcho thiy tinh
dung dan cua thuat toan dé ra. Tiép theo, chung t6i sir dung phuong phap TTC dé giai
quyét bai toan do cao vai cac bo do cao két hop khac nhau.
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ABSTRACT

APPLICATION OF THE SELF-ORGANNIZED ALGORITHM

FOR IMPROVING THE SIGNAL PROCESSING QUALITY
OF THE LINKED HIGH MEASUARING SYSTEM

In some cases linked high measuring systems using the Kalman filter give us
good results with a high precision and reliability. However, when the flying
conditions are unstable, the flying time is long, the Kalman filter does not always
maintain the effectiveness. In some period predicted information of the last
measurements in the previous working period is not enough, the algorithm of the
error approximation of the status parameters does not reach the desired accuracy,
and then the filtering algorithm does not converge. In order to solve the problem
mentioned above to ensure the precision of the high measuring system we
constructed and demonstrated a concrete case using the self-organized algorithm.
The simulation results show the correctness of the proposed algorithm.

Keywords: The linked high measuring systems; Self-organization; Inertia.
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