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Abstract: Considering the characteristics in wireless networked control systems(WiNCS), limited network bandwidth,
limited node energy and high network collision probability, the signal difference-based transmission deadband is set up
in sensors and controllers to reduce network collision and node energy consumption. Then, with the consideration of the
probability distribution of delay in some intervals and parametric uncertainties, a model of WiNCS is established based on
transmission deadband, and the H, controller is designed. Results of the semi-physical simulative experiments with real

wireless network and simulative controlled plant show that the network traffic of sensors and controllers is reduced obviously

by using the proposed approach on the basis of the system asymptotical stabilization.
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SCHR [6] 38 1 7 FCo- 4 1 A6 X A b 45 1 e R 5% zj(igh), [Z;(ik—1h) — x;(ixh)| >
s (7] 52 T 3T 2 RV A0 DXV B SRS, AT T £ (ih) = S1jlzi(inh)|;
; -

HEDC U BT NCS A8 P, H R 18 W 25 155 5 I 48
[8] 4 Hh T T2 il 5 ) 1) AR A 1) 0 DX 1 B2 S s, I
S5 H TR T K DX R SR (1) NCS [ A8 4% 1, (H 22
SRV A TR S Ao ] 25 RN AT S s 92 R0, A S0P R B S B
WiNCS H1 [ £ 75 3 I ZE 75 I ZE [X ] 3 11 23 A B A
— MR RSSO E M, AT RS
JE DX TR R 26 20 A1 45 S - S BN 0 1t FBE DX JE 3R
W 1¥) WINCS 27 B, G170 47T 7 WINCS (1) Ho PERE,
ST Hoo PEHIAS I BT Tk
2 REFBRAEE

B 1 i A7 AN AEIX (1) WINCS, fE 4 AEIX 1
AL AE IR 2 43 3l 15 FE A A Sk o R ) 2 . o
P25 ) 25 AT 45 8 A IR B, AR B A I TR DK B,
AT A i 0 8 ) B B OR

B 1 EFIEXIEER WINCS %1

Y TRV Yy
#(t) = (A + AA)z(t) + Bru(t) + Baw(t),
y(t) = Cx(t),

1
u(t) = a(ixh), M

t € [igh+ 7(ixh), tk41h + 7(ik+1R)).
Horp: (t) € R, u(t) € R™,y(t) € RP Mw(t) € RN
BT GRS N S i R AE ST RN A,
Bi, By, C N IE e B B, ZHOAH B FE AA =
DF(t)E, D R E Jp3& M 45000 H BUOE BE, FT () F(t)
<I(F(t) 54 F)yi hEARETS) (i, =1,2,---),h
N RFE W), aliph) R HIR uiph) S A AEIX 2 (1)
EHAE, 7(ikh) = 75¢(igh) + 7 (igh) + 16 (inh) A MAE
SRS B 38 T B AT A5 (0 BN LE, 75 (i h) A9 15 I
BB I P LR I AT, o0 (i h) A 43 38 24T 8%
(1) WY 28 I AE, 7 (i h) A AR B H28 4 FNPRAT 445 11 4k
PR SE A,
2.1 fRHIEX

MHTE S S S AT AR S A5 5 I ZE (KT oK
DX L I A Bl A i, S T R S AR X 1 NS 5
x(iph) ST 2(iLh) R R AR N

Zj(in-1h), |Zj(ik—1h) — x;(ixh)| <
5u;l; (k).
(2
o j = 1,2, n; &;(ip—1h) K ETRAL RS 55
14l (ixh)| € RYAFEXBIHE, 61; € [0, 1] HIEX HE
AUH, 61 = diag{d11,012,+ ,1n}.
i€ X Ay =diag{A11, Ara, -+, A1}, Ay €[—61j,
150, 7 =12, n, WK @) /Tl PR
2(inh) = x(ixh) + Ara(igh). 3)
[ 2R, AR5 IEIX 2 IS Su(inh) S5 Sa(ish)
(1956 2 AT A
wi(igh), | (ik—1h) —w(ixh)| >
dar|ur(ich)l;
Uy (ik—1h), |w(ig—1h) — w(igh)| <
Oar|ui(ixh)|.

ﬂl(ikh) =

4)
H 1 =1,2,--+ ym; @ (ig—1h) A ETXAE R AR 5,
dor|ui(irh)| € RT AFEIX BIME, 0o € [0, 1] AFLIX BIH
PIBUE, 62 = diag{da1, 22, - ,O2m }-
E X Ay =diag{As1, Ago, -+, Aoy}, Agy € [0,
Sou),l=1,2,---  m, W (4) n
a(ixh) = uliph) + Asu(iyh). )
gra s 3) M) Ay g, 2 () T w(t) FTHEE Y
u(t) = (I + A)K(I + Aqy)x(igh), (6)
Hrp K e R™*m JpfREs Rt 2 il A .
22 MEXEBBESS
EX T(t) =t —ixh, Mt € [ixh + 7(ikh), ik1h +
T(ig+1h)) I, Al
{ 7(t) < (ike1 — i) + T(i1h) < 71,
Tm < T(iph) < 7(1).
Ferr g AL 50 R GE (R PRAT 2% i 1) 48 Tl o A
K BN IK TRIRE, 7, A AR B 20 P28 1) 25 115 21 04T 25 1
Sk N ZE f5 /ML
K [T, Taa) 53 AN DXNA] (70, 70) B (71, T0a ), SE
X R AR
{ D ={t:7(t) € [rm, 1)},
Dy ={t:7(t) € [11, 7]}
E SIS RE PR A 7 (¢), T2 () FIBENLAZ & B(¢) 11
{ T(t) = 7(t), Ta(t) = 7o, B(t) =1, t € ;
T1(t) =71, T2(t) = 7(t), B(t) =0, t € £
Horr: 7 € [mp, 1), 72 € [11, 7], B(E) = 1 EIBEE N S,
7 JE IS HE X TR] Je 7 (¢) B 3 An b2 ), 2X(6) W EH T 2

)

®)

€))
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Eliipus: 32 REMSH

u(t) =Bt) (K + AK)z(t — m.(t))+
(1= BM)K + AK)x(t —mo(t),  (10)
HPAK = AyK + KA + AyK AL
23 ENZRGHER
3 A0) AN (1), Bk ml & 1 3 T AR X
JE ¥ WiINCS "] fifiik b
&(t) = (t) + (B(t) — Bo)y(t) + Baw(t),

y(t) = Cz(t), (11)
te [ikh + 7(igh), igr1h + 7(igr1h)).
Hrp
p(t) =

(A+ AA)x(t) + By (Bo(K + AK)x(t — (1)) —

(1= Bo)(K + AK)x(t — 72(1))),

P(t) =

Bi(K + AK)(z(t — 11(t)) — z(t — 12(¢))).
3 H, &
31 HXEX55IH

SIEE 1 WG B BB (= 1,2,

3,4) K Q2 N EHEFERE, 75(6) (G = 1,2) Wk 9) fre X,
MFt € R, (11 (8) —Tm) Er+(11—71(t)) Ea+ (12 (t) —
1) Es+ (T —72(t)) Eg+ 2 < 0 A2 B IR 44~
ANGEA AT

(11— Tm)Er + (g — 1) Ea + 2 <0,
(1 —mm)E1r+ (7 — 1) Es + 2 <0, (12)
(11 — Tm)Es + (T — 11) B2 + 2 <0,
(1 —Tm)Es + (7 — 1) Es + 2 < 0.

138 2 (Jessen AN%EX) W7, < 7(t) < T H
@(t) : [Tm, ] — R™, W TAERIEEHMER >0, T
FIANGE BT :

— (M = Tm) j:__"“ iT(s)Ri(s)ds <
[x(t—Tm)]T R R |[a2t—mn) 13
x(t — ) R —-R x(t — v

138 39T YW, M AN 3E 1 4 B 52 A B,

Horh W A RERRFERE, XS T A FT () F(t) < 1
FIFERE F(t), W + NTFT(t)MT + MF(t)N < 0 &7,
2 HA A A K e > 0, 4
W+eMM®T +eINTN < 0. (14)
EX 1 HEn >0, HHAW FEHA&KE: 1)
w(t) = 0, RE (1) W E W 2) BV KA F,
WAL EAEZ I w(t) € L0, 00), Fhlt y(t) 2
ly(®))l2 < nllw(t)||o. WIFRRSE (1) & BAT Hoo J0ER
n - HEIT T R E ).

EE 1 458 %W B 7. 11T, Bo MR FE K, 101
RAFAEXFREE P>0,Q;,>0(i=1,2,3), R;>0(i=1,
2,3), HibES; (5 =1,2,3,4) FIN;; (i = 1,2,3,4,5 = 1,
2, -+, 7), A I NANEE A KO
r+rerp

* Fl4
MRS (11) 52 B Hoo TWEU n S FRETEARE . X
oh o TR I PR A BRI

=

] <0,1=1,2,3,4, (15)

(Y, )y, Iy =Ny I'ly Tly I, STB, ]
* F2‘12 F2‘13 F2‘14 F215 F216 N1T7 0
* 0k F313 F314 F315 F316 F317 0

1 1 1 T
* * * F44 F45 F46 _N47 0

1 1 1 T

ok X *  Igs Isg Iy S3 B2
1 1 T

¥ % % * * Ige Ig7 S3DBa
1 T

* % % * * % I Sy DB

* ok % * * % * —n?I

Il =R +S1A+ ATST + Q.+

Q2+ Q3+ CTC,
I'ly = Ry + Ni1, I'ly = —Nay + Nay,
Il = BoS1B1K — Niy + Noy + ATST,
I'ls=(1—Bo)S1B1K — N3j + Ny + AT S5,
r,=AYS] -8, +P, I'}y=—Q1—Ri+Ni2+NJ,
Tjy = —Nog + N3 + N5, I3y = —Nyo + N,
Iy =—Ni2+Noo+ N5, I'ng=—N3a+Npo+Nig,
Ty = —Qo — Noz — Njs + N33 + N5,
I3y = —Naz — Nyy — Ny,
Ty = —Ni3 + Noz — Nos + N,
Ts = —N33 + Nyz — Nog + Nis,
F317 = *N2T7+N3T77 F414 = *QB*N44*NE47
I'js=—N1a+Naa— N5, I'jg=—Nas+Naa— Ny,
Tl = —Nis — N5+ Nos + Noe+

BoSaB1K + BoK "By 53,
T = —N35 — N + Nys + Noo+

(1 — Bo)S2B1K + B KT Bf Sy,
I = —Ni7 + Noy — Sy + Bo KT BT ST,
T = —N3g — NJg + Nyg + Nj+

(1= 50)S3B1K + (1 — Bo) K ' B Sy,
Ty = —Ngz + Nifz = S5+ (1 - o) K" BI ST,
F717:7'72nR1+(71me)R2+(TM77'1)Rng4TfSE;
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r2 =2t 1—'21T7

Ir*' =Ly (K + Ko) + LT Ky + L3 FK,

LT = —[51,0,0,0, S5, S3,54,0] By,

Ly = A3 Ly, Ly =1[51,0,0,0, S5, Ss,S4,0]D,
Ki=—-Kwy; Ko = —KAjws,

wl =10,0,0,0, 801, (1 — B)I,0,0],

K$ =[AYE",0,0,0,0,0,0,0];

(P} =[(n = 7o) NT (rar = T1) N3
{13} = [(n = 7o) NT (rar — 7)) NS,
{IF}T = [(n = )Ny, (rar — 1) N3 |,
(I} =[(n = )Ny s (rar — 1)NSJ;
It = diag{—(r1 — ) Ra, —(Tar — 1) R},

( ) ( )
Iy = diag{—(r1 — 7n)R2, —(1as — 1) R3},
Iy = diag{— (11 — ) R3, —( )

Iy} = diag{— (11 — 7m)Rs, —(Tar — 71)R3}.
EW]  #Jit Lyapunov-Krasovskii 12 Bf 4
V(z(t) =
TP+ [ a
I a ' 6)Qua(s)as+

Lt - v (s)Qzx(s)ds+

Tm L Tm fs Rlx
S @R
f; :1 j ) Ry (v)duds. (16)
?\%ﬁﬁﬁ’ﬁﬁﬁd‘ﬁ¥m>(77
AV (z(t)) =
. 1
i S E{(V(2(t + A)))la() ~
fi= (16) F1 (17) nT 5
AV( (t) =
T () Pi(t) — 2" (t — 1) Qox(t — 1) +
2" (1) (Q1 + Q2 + Q3)x(t)+
267 () S[p(t) + Baw(t) — &(t)]+
() AZT () — 2T (t — 7)) Qua(t — 7)) —
' (t — 1) Qs (t — Tar)—

t
T T (s)Ryi(s)ds—

1 —

)Qll’( )d8+

)dvds+

Ydvds+

V(z(t)}y. A7)

t—Tm
t—Tm T t—T11 T
L &7 (s) Rai(s)ds — [ 3" (s) Ry (s)ds.
—T1 —TM

(18)
L

M

3 R %27 %
HOE
[xT(t) xT(t—Tm) wT(t—ﬁ) .’L‘T(t—TM) —

—at(t =) 2Tt —mt) Tt wh ()]
ST=1sf 000 S S§ Si 0]
A=72Ry + (11 — Tm)Ro + (T — 71) R3;
N =[Njji Nj Nj Nj Ni N Ny 0],
i=1,2,3,4.
R A BB AT Ry > 0,Rs > 0, A5
B2 0 Schur #b 5 0 2 (18) HEATALBE, AT 43
AV (z(t) +y" (H)y(t) = n*w (Hw(t) <
YOI + %+ (11(t) — 7o) N Ry ENT +
(11 — 71(t))NaRy ' NS + (7o(t) — 71 ) N3 Ry ' NJ +
(Tar = 2(8)) Na Ry ' ND)E(1). (19)
6 A B 5 P (512 1) A1 Schur 05 EE AT 411,
AV (z(t)+y* )y (t) —n?w (t)w(t) <0 T2 (15).
X (15) Bk, A
AV (z(t) +y" (H)y(t) — n*wt (Hw(t) < 0. (20)
Maw(t) = OOEﬂL, BARAT AV (2(t)) <0, BRI AL 2 X
LI 1. B likh + 7(ikh), kg h + 7(ikg1h)) =

o 00) BTV (a(#)) 1 ¢ HOE iR BT 2

V(z(o00)) = V(z(to)) <

—j dv+j Pt (0)w)dv.  (21)
H V(z(0)) > O%M»\Wﬁ“%ﬁﬁTin

ly@)ll2 < nllw(t)]]2,

BT A2 e 14 F2). Bk, R (D) £ HA Hy
PUBN LA n SRR E 1. O
33 RSt

T2 S M 6o, B HE T, T, Tar
Bo,y M X (i=2,3,4), ﬁu%ﬁﬂﬂn%ﬁﬁipw@
0(i=1,2,3),R; >0(i=1,2,3) F1W >0, b n > 0,
g;>0(i=1,2,3,4), W IEFEFE X, JFEY NNy, (i =1,

273a4a ,7 = 1a25"' 77)’ ,ﬁi?%‘l:yu LMIS ﬁﬁ@
-w YT
[ < 0; (22)
* =l
W <2X — I; (23)
Hl ng H5
« IIF 0 | <0,1=1,2,34 (4
x o« I
MIAEAEI 20 K =Y X~ DIRES R BHEHER R 48 (1)

e BAT Hoo YOI 1 B HRHIRE (1.
2 (24) 7 RIRHBE IS BRI
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mt =

_Hlll H112 H113 _N41 H115 H116 H117 B,
« Ly Iy Iy I Iy Ny 0
* ok Iy I3y I3 I 1Ly 0
* * * H414 H415 H416 —Z\_LE 0
* * * * H515 H516 H517 Ao By

1 1
* * * * x  Ilgg g, A3Bs
* * * * * x I}, \yBso
| * * * * * * =0’

I = —Ry + AX + XAT + Q1 + Q2 + Qs,
I}y = Ry + Ny, 15 = —Nay + Ny,
IIls = BoB1Y — Ni1 + Noj + Ao X AT,
g = (1= Bo)B1Y — N31 + Nyy + A3 X AT,
I, = MXAT — X + P,
Iy = —Q1 — Ry + Nia + Npj,
I35 = —Noy + N3o + Ny, I = —Nuo + N7,
I35 =—N12+Nao+ Ny, Iljg=—N3o+Nis+ N,
Hsls = —Qz — Noz — Nng + N3 + Ngg,
3, = —Naz — Nyy — Ny,
115 = —Ny3 + Nag — Nos + N,
I35 = — N33 + Naz — Ny + N,
I3 = —Ng7 + Ny7, ILy = —Q3 — Nag — N,
I} =—N14+ Ny — Nj5, Ijg=—N3s+Nyg— N,
I}y = —Ny5 — Nis + Nos + Nos+

AaBoBiY + oY " BY,
IIjg = —N35 — Nig + Nus + Nog+

Xo(1 = Bo)B1Y + AsBY ' BY,
I3, = —Ni7 + Noz — Mo X + MBoY T BY,
H616 = —Nzg — N3T6 + Nyg + Ngj—l—

A3(1 = Bo)B1Y + As(1— Bo)Y ' BT,
I} = N + N — XX + M1 — Bo) YT BY,
II}; = 72, Ry + (11 — 7m) Ro+

(tar — 1) R3 — M X — M\ X;

{IIY" = [(11 — 7o) NT, (7ar — 1) NS ],

{I5}" = (11 — 7o) NT, (s — 71)NJ,

{H33}T = [(Tl _Tm) 7:;7(7—]\4 _Tl) 72T]’
[ )

N; = [NilaNiQaNiSaNi4>Ni57Ni67Ni7’0]’
i1=1,2,3,4;
H14 = diag{(Tm — T1)R2, (11— TM)R2}a

1T} = diag{(7,, — 71)R2, (11 — Tar)R3},
T3 = diag{(7,, — 71)R3, (11 — Tar) R2},
1T} = diag{(7,, — 71)R3, (11 — Tar)R3};
(115} =
[e102B1k1, €302 B1kn, —Y Ko, €2 B1k1,
01 X ko, Y01 X ko, e4 DT k1, EAX k3, CX T kig],
ki =[=1,0,0,0,—Xo1, —A31, —\4I,0],
kg = [0,0,0,0,0,—Bol, (1 — Bo)I,0],
k3 = [1,0,0,0,0,0,0,0];
IT° = diag{—e I, —e3l, —e,1, —eo1,
— veol, —vesl, —eyl, —eyl, —1I}.
PE EX K=YX~! 1 Schur %51 # . = (22)

F(23), i[5

KTK <~I. (25)
FH 2.1 95 Ay AT A, 1 T 40
{ M AT = AT Ay <676y,
Ay AT = AT Ay < 65 65.
X2 (15) 19 12 R FH 51 3 F Schur £k 5| #E AL,

(26)

JH5 30 (25) A1 (26) FAAALBESE R, W45
Ir?<
(614 3) LT 03 6Ly + 7 ' KT Ky +ea LT Ly +
(e5' + ez )ywl 6T d1wy + eaLa Ly + e, ' K K,

27)

Hrbe; >0,i=1,2,3,4.

F @7 AN (15), IR A Schur £k 5| 2 v] £
rrri re
« It 0 | <0,1=1,23.4 (28)

x« o« I

I =[e) L1603 e3L1éy eoli K —
—qwi o) ywidy e3ly K,
I’ = diag{—e11, —e31, —eo1, —&11,
— yeol, —ye3l, —eql, —e4l}.
BN X =818 = NiS1,i =2,3,4;, P = XPX;

Ri=XR;X,i=1,2,3,Q;, = XQ:X,i=1,2,3;N;j =
XNy X,0=1,2,3,4,7=1,2,---,7.

%2 (28) 76 Fe F A7 e diag{ X, X, X, X, X, X, X,

X, X,I,I,1,1,1,1,1,1}, J+F]H Schur ¥ 5|2 1] £3
3 4). W (24) BT, e SR 1) F4A12)
HR W AL (PR R S B LMD, IR, R4 (1) &
HAY Hoo S0 n Bt . O

FE ST RN (24) H R B AR B, A SO L SR



1306 = 1 5 * w07 %
it LA AR 1) A5 21 (1 5/ IME omax — £0.12,0.105},
Min 7; oyax = {0.13,0.12};
s.t. 30 (22) ~ (24), P > 0,Q; > 0,R; >0, i =1,2,3. | 98614 18310 o)
(29) | —1.5230 —8.4400 |

4 EEK
41 ZTHEH

I O A 52801 G 1O e A 2 I 4 12 4% T 4k
37 FF TEEE 802.11b [ 0 28 W 4% 15 44 R AT JE T FL 5K
TG 2 I 4% RS UL 42 1) 28 0 11 21 S 40 ) 4 4 ol )5 30 5K
50, P 2 o, L ) 24 o v SR S LA o 2 )
R, BIRNT G LS LT 35+ #4580 G A s
Ihiie, AESERT TR 1 FIAESE IS U 5L 2 7= 2 fip /web
SEARAR I EE, LA 0 kY 2% 97 4

) i

JESER TS
Ip:192.168.1.13
B Gt AL
1p:192.168.0.1

oY

oA N TS

oLk )& TP-LINK

@ W TL-WR541G+

AL

s 5 HL2
Ip:192.168.0.35

FTEMBIEFE XM EXR R G REE

I 2 il v S AL
Ip:192.168.1.100

A& 2

D) BN E AL &

(3 1 105 0.3 0.1
A= ; Br= ; By = ;
-1 2 0 1 0 0.1
C:'1 0.2;D:10;F: sint 0 ;
0.6 2 11 0 sint
(0.5 0 50 50], t € [4,8]:
5o CwT(t) = [ I [4,8]
|0 03 [0 0], others;

zT(t)=1[5 5], t € [~7,0].
TEPESLIG I F] A 10 s, A& K38 R RAE A 10 ms.

2) M4 S5, 5 SR TR AR EY, BEAT 5 [ i 1 i
FEIE (20 J5 UK, 6B 10 ms), e tH 152 /08« B K
ZESy ) 4 1.5 ms A1 187.711 ms, H.83.9% 1) I %E /)
10ms. 7% UL E3E, & 7, 1 A 7o 53 518 1.5 ms,
10 ms #1500 ms, By = 0.8.

3) HE DX MR (0 BUAE A 4% i 2% 2 5. B\, = 0.5,
A3 = 1, Ay = 0.5,y = 100, 6; = diag{0.02,0.02},8, =
diag{0.02,0.02}, HAhZ%cn Frk. FIA K (29) w1
By BB/ ME g™ = 0.360 1. p™0 4k © 40, Hih
SRR, R R ME R I7 VL SRAFAL I AEIX 1 R4
HEDX 2 1R HE DX AL 1D e R RUAE DA B ko B 4% il 4 2 4
R

i omax = 0.12 1 (2) AT 4, 4
|21 (ixh) — Z1 (ig—1h)| < 0.12|z1 (igh)]
i, AR AN R IE o (i) BT 2%. [RHE, 24
luy (ixh) — @y (ig—1h)| < 0.13|uy (igh)]
I, P38 AN R IE uy (inh) AT A
42 ¥IYGFEIRERSHH
FRGOARAS 2 A1 51 (] 25 1 B 2560, 26 i
2o i 3 AN 4 o, B 4 RO AR 2
AT 100 A Eds 1) E AN I RF S B s

PR TM s NiN
6.25
3.15 X,
4
-3.15¢+
-6.25 : : .
0 2.5 5 7.5 10
t/s
M3 Ry
100
75
N
e 50
H
25 F
0 1 1 1
0 2.5 5 7.5 10
t/s
M4 BEHERNMRE AR NS

3 RGO AS o o (2 T LU Y, &
G (1) FEANFT 3 T SRR 1.

P 4 0] 0, 7 2 G0 b SO SR % e AR e
Pl 4 B AL RGN R, REORAT
FEG SR AR /N, A ] B F ol 2t e
FHEE B KA 100%, T AEAE 50% A A7), X & ihAE
DX ) {1 224 A 1510 A e o 5 3. oo
A P2 1] 1) B 50 R S R R A SRR 5 21k
WIAEIX | FAERIPEIX 2 LA R A I 45 (1) A 6.

5 4 #®

ASCE I BEE TS S S M WAL A E X R L3
I8 B 4 S 3 42 01 82 0 150 4 70 5k, AT i 2> T 9 4%
PSRN SRS RE. LE TR I FEIX P EE R, WINCS Hi
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RIS T IS X TA) i 2 00 A £ S, BE 25 R I A AR
AT Bl AR A B B2 40T B 5K 1) WINCS. 2T+ Lyapunov-
Krasovskii /7%, K Jessen A5 [ AE AR FIHE
Wl B 0™ P 5 AT 6 AL OR ST P R AR BTV, 0 R Gk
AT T Hoo TEREZMHTHI Hoo 0128 VU, JRIBL AL T 1
82 0 2 194 6% TR AR 2 0 52 (1 > S 49 47 B0 52 590 06F e
PN VERET T IE, 9206 45 R, TRy
EATLARUE RGEAEAN T T L dese, Wi M FRAIR
A TR RIS ) 455 1R 1) 246 3t
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