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UNG DUNG LOC KALMAN CHO U'0OC LUQNG
LUU LUONG TRONG MANG ATM

PHAN HUU PHONG

Abstract. This paper presents a method of estimating the instant cell rate in ATM (Asynchronous Transfer
Mode) networks by using the Kalman filter . To describe the dynamics of the system we use parameters
evaluated from declarations . The advantages of the proposed method are also analysed.

Tém tat. Bai nay trinh bay mot phuong phép ude luong tSe do té bao titc thei trong mang ATM bang st
dung b6 loc Kalman . D& mé ta déng hoc ctia hé théng chiing t6i st dung cdc tham s& duoc dénh gid tir s8
liéu khai bdo . Céc wru diém cta phitong phép dé xuit ciing duoc phan tich.

1. MO PAU

Loc Kalman dua trén mé ta hé théng bang phuong trinh trang thdi . Nho ¢é thém théng tin
vé dong hoc ciia hé théng ma két qué loc nhiéu sé chinh xdc hon so véi cdc phuong phép chi st
dung phurong trinh quan sit, dong thoi cho phép wéc lwong cdc tham s6 cia hé théng . Dic biét,
loc Kalman mé& réng c¢6 khd ning tmg dung vao cic hé théng phi tuyén. Trong mang ATM, do luu
lirong phuc vu cdc muc dich, nhu diéu khién, quan 1y mang ... Trong [3], chiing t6i da trinh bay mot
trng dung ctia loc Kalman cho diéu khién liru lwong déng trong mang da dich vu bing réng . Trong
thuc té, ngoai két qud do ta con ¢6 ngudn thong tin vé luu luong - dé 14 cdc tham s cla nguoi st
dung khai béo, bang thong dwoc cAp phat cho moi dich vu do diéu khién chap nhan két néi an dinh.
Y tudng & day la st dung céc s6 liéu nay nhim nang cao do chinh xéc cia két qué wée luong.

2. THANH LAP BAI TOAN

Van deé dat ra 1a phdi tim wéc luong t6t nhat cda gid tri trung binh M}, va phuwong sai Vj, cia
lrru lrong tong tai niit chuyén mach ATM & thoi diém k - khi ¢6 méot két néi dwoc chdp nhan hosc
huy bé . Ta thanh lap vécto X = [My, Vi|?, goi la trang théi cia hé théng. Luru lwong tong thay
doi theo qué trinh xép chong, cé thé mé ta bang phuong trinh ([1]):

X = Xp—1 +ap + e (1)

Trong dé x; = [mg7 Ug]T ky hiéu gid tri trung binh v& phuong sai cia luu luong cia dich vu

bat dau hosic két thic & thoi diem k. Trong truomg hop sau (dich vu két thic) x; mang dau —.
S6 lidu nay bao gém hoiic ¢6 thé tinh tir cdc tham sé khai bdo clia ngudi st dung. Sai s6 mé hinh
e = e, e};]T duoc gia thiét 13 bién ngau nhién véi gid tri trung binh 0 va ma tran hiép phuwong sai
Qr. Ta viét lai (1) duéi dang phwong trinh trang théi chuan

Xp = FpXp_1 tep (2)

Trong d6 ma tran chuyén tiép Fj c¢6 dang dudng chéo

M1 +mi Vi1 + U;(f>

F, = dia ,
¥ g( My Vi1

Tiép theo, ta thanh lap phwong trinh quan sat
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Trong dé 6k = [6", 6917 1a vécto sai s6 do — gid thiét 1a bién ngau nhién Gausse vé6i gid tri
trung binh 0, ma tran hiép phuong sai Ry, va doc 1ap véi sai s6 mo hinh ey.

Tir (3) ta thay ma tran chuyén tiép Fj thay doi theo thoi gian. Nghia Ia phuong trinh trang
théi (2) ¢6 khd nang mo td cdc qua trinh khong dirng. Piéu nay 1a rat can thiét, vi trong thuc té
lru lrong cla mang thay déi khéng ngtrng, trong mét khodng rat rong . Day 13 diém khéc biét 1én
gitta qud trinh lwu luong trong mang vien thong véi cdc qua trinh cong nghé thong thuong trong
cong nghiép (dwoc mo td bang phurong trinh trang thai dirng). P6 cling 13 1§ do phai st dung loc
Kalman- mot ky thuat wéc lwong tién tién nhung cing khé phtrc tap.

3. LOT GIAI

Véi phuong trinh hé théng (2), phuong trinh quan sit (4) ta c6 thé 4p dung thuat todn tong
quét cia loc Kalman va dé dang tim duwc loi gidi cho trudng hop cu thé & day. Pé hiéu ¥ nghia ky
thuat clia cdc bién s6 va cong thite, duéi day ta néu nhitng ¥ tudng chinh. Tir (1) ta cb thé viét

A A
X;=Xp_1+ (5)

goi 13 ngoai suy cia wéc lrong trang thai . Sau dé ¢é thé tim wéc lwong trang thai theo cong thire
sau

A A A
X = Xp + K[V — X[] (6)

Trong dé Kj goi 13 hé s6 Kalman, duroc tinh sao cho cure tiéu hod ham muc tiéu binh phirong
sai s6 wéc luong

Ji, = E[AFAL] — min (7)
Véi
A
Ap = Xk — Xp (8)
Loi gidi duoc dan ra tir diéu kién 9J, /0Ky, = 0. Thue hién mot sé phép tinh ta nhan duoc két
qua([1]):
Ky, = PEPE + Rl 9)

Trong dé
Pf=F, 1P Fr |+ Qs (10)

Ma tran hiép phuong sai sai s6 uéc luong P, = E[A,AT] duge cap nhat nhu sau

Pe =T — Ki]P§ (11)

Vé gid tri ban diu cho cdc thuat todn truy hoi & trén ta gid thiét: & thoi diém bat dau k = 0
hé théng 1a rong, do dé Xo = 0, Py = 0.

4. KET LUAN

Trén day ching t6i da phan tich bai todn wéc lwong luu lwong trong mang ATM va nhting vu
diém cia gidi phép st dung k¥ thuét loc Kalman. Két qua nhan duoc 13 wée lwong cla gié tri trung
binh v& phuong sai cla luu luong téng - duoc vidt duéi dang vécto rat thich hop cho x&r 13 tiép
theo trong hé théng diéu khién Iru Irong mang.
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