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on a spatio-temporal correlation inference network
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Abstract: The infrared anti-interference technique of missiles under the background of complex air combat is
one of the core technologies of infrared air-to-air missiles. Aiming at the fact that traditional static Bayesian
networks cannot express the dynamic relationship of feature variables in sequence images in time series, this
paper proposes an anti-jamming recognition algorithm for a space-time correlation inference network that
conforms to the process of human visual inference and recognition. First, the proposed space-time association
reasoning network takes into account the feature space constraint relationship, introduces prior knowledge of the
time constraints of feature variables, and establishes a target reasoning network recognition model that expresses
the characteristic spatiotemporal relationship, thereby enhancing the stability of sequence image target
recognition. Second, a sample set is built through simulation data, offline training and learning the space-time

correlation inference network structure and feature jump probability parameters, to determine the probabilistic

ks H#A: 2021-08-27;  1&IT BB 2021-11-22

EEWH: FR ARFIF A (61703337); 25 34 (ASFC20191053002)

EZB KR, 5, W TR, 1, R LLAM A 15 B AL B AR 5 ST .

BIESE: 205, 5, RIBESE 3, L, NS R S5 B AL BRI T2 ARG 3T A T7 T RIS

20210614-1



ISk A2

%74

www.irla.cn % 51 %

inference network to identify the offline model. Finally, based on the test data, the model is combined with the

inference identification network model to perform probabilistic inference to achieve recognition and classification

of targets. The experimental results show that the anti-jamming recognition rate based on the spatiotemporal

correlation inference network reaches 94% under the condition of the interference of the infrared decoy, which is

3% higher than the static Bayesian network anti-jamming recognition algorithm, which effectively improves the

stability of target recognition.
Key words: infrared air-to-air missile;
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Fig.l Representation diagram of space-time correlation inference network
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Fig.2 Framework diagram of anti-interference recognition algorithm based on space-time correlation inference network
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Tab.1 Interference projection strategy

Total decoys Projection group number Group interval/s Number of decoys per group  Decoys interval/s

Maneuver

24 24 1 1
24 12 1 2
24 6 1 4

0.1 Without maneuver, turn left, jump
0.1 Without maneuver, turn left, jump
0.1 Without maneuver, turn left, jump
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Fig.3 Schematic diagram of target and interference sample labeling
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Tab.2 Time slice conditional probability table of area

feature node

C=1
Y1 2 Y3 Y25
Z1 0 0 0 0
Z2 0.2200 0.002 5 0 0
Z3 0.778 8 0.849 7 0.156 3 0
Z4 0.001 2 0.147 8 0.6737 0
Z5 0 6.749 3e-05 0.168 2 0
729 0 0 0 0
c=0
Y1 Y2 Y3 Y25
Z1 0.4759 0.0390 0 0
Z2 0.3920 0.4795 0.047 3 0
Z3 0.129 3 0.328 3 0.401 9 0
Z4 0.002 9 0.1052 0.384 1 0
Z5 0 0.048 0 0.070 3 0
Z29 0 0 0 0

R 3 AREHET mEBHERER

Tab.3 Transition probability table of area feature node

C=1
Y1 Y2 Y3 Y25
Z1 0 0 0 0
Z2 0 0 0.162 4 0
Z3 0 5.419 84-06 0.008 4 0
Z4 0 3.210 0e-05 0.0413 0
Z5 0 09756 0.9459 0
Z29 0 0 0 0
c=0
Y1 Y2 Y3 Y25
Z1 0 0.006 7 0.007 3 0
Z2 0 0.004 3 0.042 8 0
Z3 0 4.022 5e-04 0.056 1 0
Z4 0 4.161 5e-04 0.0271 0
Z5 0 0.027 3 0.0518 0
Z29 0 0 0 0
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Input: training data set M

for i « sizeof (M)
m; «—feature extraction (m;)
m; < data processing(m,)
build dynamic Bayesian networks
table of probability < train DBN(M)
End

Output: table of conditional probability

RS SRR

Input: test data set X

for i « sizeof (X)
X; «— image preprocessing(x;)
r(j) «labeling connected regions(x;)
Jorj
A; « feature extraction(r;)
P (Target, Interference) < Table (A;)
if P (Target) > P(Interference) then

20210614-7



ISk A2

% 78

www.irla.cn

A; is target
else
A; is interference
if (x; contain Target and Target is right) then
Night=Nyighe T1
else
Nyutse=Npuise T1
P (right) « caculate (N, Npuise)
End

Output: Recognition rate P(right)
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Fig.6 Test chart of target recognition algorithm based on space-time correlation inference network
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Tab.4 Airborne infrared target recognition algorithm test results of two algorithms

FHHE T 28 SCIGC B 0 2 R U 8002, R4 R A

PO FRECR 23937, BEERCH 617, BRI 94%.

Launch conditions

Launch Relative Type of TAN algorithm  Algorithm accuracy of
distance/m azimuth maneuver Firing Number of decoys ~ Number of launch accuracy this paper
interval launched groups
7000 10° Turn left 0.4 2 24 90.73 93.29
7000 10° Jump 0.4 2 24 87.22 94.79
7000 10° Turn left 0.4 4 12 83.06 92.91
7000 10° Jump 0.4 4 12 88.18 93.93
7000 10° Turn left 0.7 2 24 93.95 92.54
7000 10° Jump 0.7 2 24 90.54 94.41
7000 10° Turn left 0.7 4 12 86.72 94.72
7000 10° Jump 0.7 4 12 91.54 94.83
7000 40° Turn left 0.4 2 24 89.22 93.13
7000 40° Jump 0.4 2 24 93.23 94.22
7000 40° Turn left 0.4 4 12 85.22 94.56
7000 40° Jump 0.4 4 12 93.48 95.05
7000 40° Turn left 0.7 2 24 91.92 93.87
7000 40° Jump 0.7 2 24 95.88 96.87
7000 40° Turn left 0.7 4 12 86.82 91.07
7000 40° Jump 0.7 4 12 96.13 95.16
7000 100° Turn left 0.4 2 24 85.51 92.32
7000 100° Jump 0.4 2 24 95.77 95.93
7000 100° Turn left 0.4 4 12 94.65 95.33
7000 100° Jump 0.4 4 12 95.32 96.55
7000 100° Turn left 0.7 2 24 85.92 92.54
7000 100° Jump 0.7 2 24 98.14 94.60
7000 100° Turn left 0.7 4 12 97.07 96.63
7000 100° Jump 0.7 4 12 97.75 94.81
7000 160° Turn left 0.4 2 24 92.50 95.15
7000 160° Jump 0.4 2 24 91.25 91.91
7000 160° Turn left 0.4 4 12 94.75 95.06
7000 160° Jump 0.4 4 12 92.00 93.72
7000 160° Turn left 0.7 2 24 95.04 96.01
7000 160° Jump 0.7 2 24 93.75 94.14
7000 160° Turn left 0.7 4 12 97.33 97.42
7000 160° Jump 0.7 4 12 94.57 95.57
MR S5 R R W], FELL BN A 0F T, I8 A A

Zm TE

P 2 H g i RN T R PRE 1, S ]

FikF] 94%,
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