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Abstract: The state evolution of Boolean control networks with disturbance is uncertain, which affects the design of
system state observer. This paper investigates the global reconstructibility of Boolean control networks with disturbance
and proposes a kind of state observer base on the global reconstructibility. Firstly, the Boolean control network (BCN)
considered in this paper is transformed into a switched BCN, where the unknown disturbance is treated as an unknown
switching signal. Then, four different state sets are proposed for a given BCN with disturbance. Secondly, the problem of
state estimation is also investigated for BCN with disturbance by state set-estimation method. Thirdly, the concepts of finite-
time reconstructibility and global reconstructibility are proposed. Meanwhile, based on the state set-estimation method, a
determination algorithm for finite-time reconstructibility is given. Based on the analysis of state transition, a necessary and
sufficient condition is presented for global reconstructibility proof. Finally, a state observer is developed for BCN with
disturbance, and an example is provided to show the feasibility of the methods proposed in this paper.
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=33, &5}~ u=63,6=67 -~

B 2RSS AR
Fig. 2 Analytical diagram of state set .A

(ENE) 25— A4 R AT AP AR SR
2% (4), BCIREHEZ, U 2, U Zs P EE — AR,
¢ A, HUIRSHEAMERU, Z IR IRES2(0) = 65,
€ 2y, 0 € Ry, WAFETHFHI

{6(0),&(1),--- &Ik + k= 1)}
it
{u(0),u(1), - ,u(lk+k—1)},
R REze(lk+k)=04., HhleZ keZy. HT
63 € Ry, MLAFHEq € Zy~ THUFS
{€(0),¢(1),--- &Ik +q+k—1)}
it
{u(0),u(l), - ,u(lk+q+k—1)},
AR Sz(lk+q+ k) = 6. 160, & AL )%
A IR F 1] W0 2R A AL R 1, DA SRAFAE — N N —
iﬁﬁtﬂ%}?ﬁuso;(lk—kq+k+l)a ETFIETRAPIHR T,
TFEME— M PREL(k + g+ k+ 1) XEBREZH
i SR WX 4% 4 SRy Rl ELAA M s ST T EEE.

A R E X8RME, X T4/ EAH
SHRAT IR P 4%, T I BT TR AS VLI 28 A
RAGRE, 4602) 515 LLKEE(E) = 2(¢), RE
WM AE AT IR N

2t +1) =& Li(t)(Iam @ H ) u(t)y(t + 1),
XHEYIAMIREE(0) = H y(0).

4 SR
2 RN N R B A PR 7 R AR R 23]
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21(t+ 1) = ~ur(t) A (2(t) V 2s(t)), T AR 2(0) = 02, REHZ A B i)

Ta(t 4+ 1) = i (£) A ua(t) Az (t) AE(R),

z3(t +1) = ur(t) V (uz(t) A wi(2)),
Horpr RS Rz, 2o 73 BRI mRNA, &
I FEE FUE N T S5 FE 1 FUAE BN R, wo Fllug 79
IR AN A I ETHE, AR AT ik AU ANt
HSIREEFLIE, TS5 E(¢) = 15E(t) = 2, 4351
RN AAIFI T R 4

1 (t+1) = —uy (¢) A (z2(t) V 23(2)),
xo(t + 1) = 2wy (t) A ug(t) A zq(t), (18)
r3(t+1) = wi(t) V (ua(t) A z1(2)),
£1(t 1) = =ua () A (2a(0) V (1),
xo(t+1) =0, (19)
z3(t+1) = ui(t) V (ua(t) A z1(t)).

RGA8)-(1)F ALy x(t +1)
Hrpo(t) =1,2, H

L, = 5[8,8,8,8,1,1,3,4,8,8,8,8,1,1, 3,4,
8,8,8,8,1,1,3,4,8,8,8,8,5,5,7,8,
8,8,8,8,3,3,4,4,8,8,8,8,3,3,4,4,
8,8,8,8,3,3,4,4,8,8,8,8,7,7,8,8],

Ly, = 5[8,8,8,8,3,3,3,4,8,8,8,8,3,3,3,4,
8,8,8,8,3,3,3,4,8,8,8,8,7,7,7,8,
8,8,8,8,3,3,4,4,8,8,8,8,3,3,4,4,
8,8,8,8,3,3,4,4,8,8,8,8,7,7,8,8].

B Ay (8) = 21(8), Y2 (t) = o(t), W]

H = 5,[1,1,2,2,3,3,4,4].
HI BV 1453, A2 PUAT /R 1) X 4% A PR (] 7 2
). BRI A
Ri=Re=R3=Rys=Rs=Rs =
Rr = Rs = {05, 03, 05, 03, 5, 03
REHINWE FO =0 = {6,068, 68,062,067, 68},
TG T ARSI KB Z, =2, =0
21 = {0505, 05,05, 05, 05 }, 24 = {05, 05 }-
i (16)-(17)7] f3A = {6]i = 1,2,3,4,5,6,7,
8} WARZ U 25 U Z3 C A, i PAT IR Il N 45 &
4Ry T EL AL .

= Loz (t)u(t),

BN FF 5 A
u(0) = 65, u(l) = o, u(2) = J,
U= qu3) =0, u(4) = o5, u(5) = &,
u(6) = 65, u(7) = 45,

RGN, FRE U T PRIRSITE E:

&(0) =63, &(1) = 85, &1(2) = &5,
Ay =46(3) =03, &(4) =03, &(5) = 03,
&1(6) =05, &(7) =05
il
£2(0) = 03, &(1) = 05, &(2) = 3,
Ay = §&(3) = 63, &(4) = 63, &(5) = 61,
£3(6) = 3, &(7) = 43,

ABMZERES AR A3 A 4R, s & AT,
IRV &5 7T MEAN RN T, ER At T RGUIRES.
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