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M ethodsfor intelligent tactical flight path planning
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Abstract: Intelligent tactical flight path planning system is proposed by integrating situation assessnent w ith path
planning The algorithm s of assessnent for threat level and relative importance are established based on Bayesian
networks and fuzzy logic T he flight path planning is mplamented using the model predictive control depending on
its receding horizon optimization and correction on-line The intelligent assignment of weighting factors in cost
function of path planning is developed based on fuzzy logic, which integrated situation assessnent with path
planning The proposed intelligent tactical flight path planning system can adgpt the dynamic variable situations in
battlefield The smulation results show the good effectiveness
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Bk + 1) = B(k) + Bus(k),

() Rk + 1) = Kk) + Bua(k),
, x(k+ 1) = x(k) + soo0s(Hk) +

2 31, QRue(k) ) cos(B(k) + Guo(k)),
y(k+ 1) = y(k) + sosin(Rk) +
, Rue(k)) sin (B(k) + Gue(k)),
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z(k+ 1) = z(k) + ssin(B(k) + &ua(k)). (D
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z(j |k) - Ze
h(j |k) =
missile(x (j [k),y ( [<),z(j |x))
flack (x (j [k),y (j [K),z(j [k))
radar (x (j [k),y (j [«), z(j [k))
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Step L.

Bel(x) = oA(x)1(x). (5)
o , Z Bel(x) = 1, A(x) =
|__| A (x), T(x) = T& (UM x .
Step2: ,
X W) = AXM x p. (6)
Step3: ;
T, (x) = oat(x) D A, (x). (7)
32
2
ThreatLevel= { , , } D=
‘ , } A bility =
{ ’ ’ } ,W EZ =
¢ . }
Leve
2
Bel (T hreatL evel) =
P (threatlevel= { , , }).
m(ThreatL evel) = P (threat= { , , }).
AADbility) = P (ability= { , , });
AD) = P(id= { : , };
AMWEZ) = Pwez= { , , , 1.
m(Threat) = (Q 3,
Q 4,0 3),

AA bility) = «(1,1,1),A(D) = «(1, 1,1), AW EZ)
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1
P (ability |threatleve) P (id [threatlevel) P (w ez |threatlevel)
Mxp
[ ] [ ] [ ]
Q1 03 Q6 01 a5 04 Q8 01 Q1 ©
Threat. eve 04 04 Q2 04 03 Q3 Q6 02 Q1 Q1
06 03 Q 06 02 Q2 0 Q1 Q45 Q4
_ UA :
«(1,1,1,1). 4 low medium high
M id|threatlevel, M ability [threatievel M wez|threatlevel ) 1 1.0
2 2 -0.35 0.1 0.55 1.0 1.45
[} [ ] 3
: [Q 1,1]
Q 833,0Q 167, 0,
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A P (threatlevel= { , , })
Mobiity = [001] ;
Ap= [010] Bel = [Q 8330Q 167 0] . o
Wez= [1000] Qi Aii= 1,2,
Moility = [Q 30 4Q 3]
A= [@80Q10Q1] Bel = [Q 303 Q 697 0]
Wwez= [1000] o= gix Ai= 1,2 ;
Moiliy = [0 10 80Q 1] ,
Ap= [00Q20Q 8] Bel= [0 Q 047 Q 953]
Mwez= [0001]
=g/ d
4 Z
3 ’
, : qa (id =
) Behb= [Q6 Q1 Q 3],
’ q,—l ’ Bel.= [02 Q5 Q 3],
id= s
Z Belz= [0 Q8 Q2]
1 1 L
(o} Bel:
if threatlevel is high, then q is high; 4 o
if threatlevel is low, then q is low. = Q 5084,A.= Q 7290,q5= Q 427 3,A 5
= Q5% Q g =
Bel(Threat evel), Q 417 8,q2= Q 3456,q:= Q 236 6 ,
P (threatlevel = { , , 1}). (
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