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Abstract; Adaptive waveform optimization technology is one of the key technologies of cognitive
radar, which can improve the performance of radar systems. For the target detection, an adaptive
waveform design method based on dual mutual information (DMI) criterion was proposed in the
clutter environment. The mutual information ( MI) was maximized by the proposed method
between the received signal and the target impulse response while the mutual information could be
minimized between the received signal and clutter impulse response. With the transmitted signal
energy constraint, the optimization model for optimal waveform was established, and the optimal
waveform was solved by the maximum marginal allocation algorithm ( MMA ). The simulation
results demonstrate the validation of the proposed method.
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Fig. 1 Signal model in the clutter environment
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Table 5 Final allocation of energies

Step k=1 k=2 k=3 D
1 A 0.2877
2 A 0.5108
3 A 0.693 1
4 A 0.7577
52 SN A 24 A

Table 1 Values of L(u(k),k) for various values of u( k)
u(k) k=1 k=2 k=3
u(k) =4 0.3677 0.3365 0.2513
u(k) =3 0.3567 0.3185 0.2412
u(k) =2 0.3365 0.2877 0.2231
u(k) =1 0.2877 0.2231 0.1823
u(k) =0 0 0 0

R2 FRHERARR u( k) SRR L(u( k) k) BiA%HE
Table 2 Values of L( u( k) ,k) for various values of
u( k) after 1st allocation

u(k) k=1 k=2 k=3
u(k) =4 0.3365 0.2513
u(k) =3 0.08 0.3185 0.2412
u(k) =2 0. 069 0.2877  0.2231
u(k) =1 0.0488  0.2231 0.1823
u(k) =0 0 0 0

F3 FEITRHERARER u( k) FTEIE L(u( k) k) BiA%(E
Table 3 Values of L(u( k) ,k) for various values of
u( k) after 2nd allocation

u(k) k=1 k=2 k=3
u(k) =4 0.2513
u(k) =3 0.08 0.1134  0.2412
u(k) =2 0. 069 0.0954  0.2231
u(k) =1 0.0488  0.0646  0.1823
u(k) =0 0 0 0

T4 F=RSEERER u( k) ITRE L(u(K) k) BE%(E
Table 4 Values of L(u( k) ,k) for various values of
u( k) after 3rd allocation

u(k) k=1 k=2 k=3
u(k) =4
u(k) =3 0.08 0.1134 0. 069
u(k) =2 0. 069 0.095 4 0.0589
u(k) =1 0.048 8 0.064 6 0.0408
u(k) =0 0 0 0
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Fig. 2 The target PSD and clutter PSD
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