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Tab.1 Aeral target parameter

ki X, X X, X, X5 X,
t/s [1600,1300]  [200,-250] (180,177] [850,750] [420,300] [790,787]
»/(m+s™')  [420,520] [700,500] 1 600 [280,320] [600,700] 300
P/km [12,11] [9,10] 8 15 [ -18, -20] 15
h/m  [3000,2700] [8000,9 000] 600 [7 000,7 500] {300,250 7 300
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Tab.2 Parameter standardization vector

HiR 8% X, X, X, X, X, X,
T 0.421 0.421 0 0. 080 0.557 1.000
t/s [0.970,1.000] [0.584,0.906] O  [0.654,0.751] [0.101,0.244]  [0.693,0.695]
o/(m-s")  [0.498,0.700] [0.668,0.879] 1 [0,0.182] [0.797,0.878] 0. 097
p/km [0.292,0.388] [0.096,0.193] 0 0. 651 [0.857,1.000] 0. 651
h/m [0.062,0.083] [0.818,1.000] O  [0.639,0.729] 0 0. 693
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0.3333 0.3333 1.0000 0.3333 0.3333
Y 10.3521 0.6293 0.3563 0.5889 0.6146
0.5302 0.3777 0.7575 0.83888 0.3333
[1.0000 0.6203 0.3564 0.5889 0.619 6.
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Threat Evaluation Technology Based on Grey Interval — number
for Grey Decision — making

LUO Weyt — hui, LIU Shao —wei, YANG Jian —jun
( Missile institute, Air Force Engineering University, Sanyuan 713800 Shaanxi, China)

Abstract: Aimed at the air - raid target threat,the index system of the threat evaluation, quantified and indexed by
the fuzzy membership function, is given based on the guideline of the threat evaluation. Usually in threat evalua-
tion, only the information provided by the maximum is taken into account and the general values are ignored, which
will hing, Uatontion, intg evidtenca. So ), 0 this sluation, & is more meaningfiul and sigpificant o adopt interval -
number in expression. In view of the judgment problem of the air —raid target threat, the criterion for the judgment
of the air — raid target threat is analyzed and the main factors effecting on the target threat are given based on this.
Then, by combining the interval number with the Grey relationship grade theory, a new multi — objective decision -
making model is constructed and applied to the threat sequence of the air ~ raid target, which can more accurately
reflect the influence of target maneuver on threat degree. In this way, the non — chief factors in the system are also
taken info account,which makes the threat evaluation closer to the actual combat. Finally the model is applied to
the air - raid target threat sequence, and the example shows that this method is feasible.
Keywords: Grey relationship analysis, ipterval — number, threat evaluation
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Algorithm of Particle Filter Interacting Multiple Model

Suitable for Passive Array Tracking

WANG Kai',ZHANG Yong - shun' ,SHANG Zhen - feng’
(1. Missile Institute, Ajr Force Engineering University, Sanyuan 713800, Shaanxi, China; 2. Department of
AFLDU, Beijing 100076, China)

Abstract : To solve the ineffective performance of passive array tracking, this paper presents an interacting multiple
model patticle filter algorithm (IMM — PF) by combining the interacting multiple model with the particle filter
method together. In using this algorithm, the structure of multiple models is adopted to track arbitrary maneuvering
of the target, and at the same time particle filter method is employed in each model to deal with the nonlinear/non
- Gaussian problems. After interaction and particle filtering, particles in each model with the fixed number are re
— sampled to reduce the degeneracy of filtering. First, in the interaction stage, the particles corresponding to each
model are input and interacting. Then, estimation resample is obtained by picking out N sampling points in the fil-
tering stage, thereby the estimation output and the related function are gained. In the combination stage, the poste-
riori probability density functions of the state vectors are obtained, by combining the probability density functions of
the different modes taking into account the mode probabilities. In the simulations, by comparison with the general
interacting multiple model, the results demonstrate the correctness and efficiency of this new filtering method.

Key words:interacting multiple model; particle filter; nonlinear / non - Gaussian; re - sampling



