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A Method for States Estimation of Multi-function Radar

Based on Stochastic Context Free Grammar
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Abstract In viewof traditional data-centric radar warning technology failure in building up amodel ofMulti
-function Radar at dynamic state and analyzing signals effectively a mathematical model is established by
utilizing stochastic context free grammar (SCFG) to signal production mechanism of MF R and on this ba-
sis SCFG production rules and M F R s state transition matrix are estimated by EM algorithm MFR"s op-
eration state is estimated by Viterbi algorithm. The paper also studies the effect of grammar initial values
on the algorithm. The simulation results show that the use of the method can effectively estimate M FR
system parameters under condition of giving a proper initial value and the correct probability of the state

estimation can come to about 92%.
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Fig.1 Radar words and radar phrase smodel structure
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Fig.-3 MFR % signal generation mechanism
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Tab.1 MATLAB function description

Forward, m
Bckward. m
Inside, m
Outside, m
E func.m D)
X_func.m 8)
count_AB.m
count_w. m Ni— w
P_AB.m NjNfc
P_w.m Ni—w
TRAN.m

“ MFER
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Tab.2 The comparison between source and estimated grammar
G G, G G
RR— TMpFTMp 1 1 1 1

TMp- TMp. TMp  0.8000 0.823 0.2000 0,170
TMP- TMpiTMp 0.200 0,477 0.8000 0.8230
TMA—TMc 1 1 1 1
FTMp—FTMPIFTMP 0.2000 0,152 0.8000 0.829 6
FTMP—FTMC 08 0,808 0.2000 0.1704

FTMPI- FTMC 1 1 1 1

6 7 5

0.059 MFR
92% MFR
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Fig.6 Sum of squared error

7
Fig." The correct probebility of the state estimation
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