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11. Summary of the new findings of the thesis:
The thesis proposes the radio finding systems which work well in correlated environment. The proposed systems include: 

a. An Asymmetric AWPC (Asym-AWPC), which is composed of two arrays of vertical dipoles and one of them is asymmetric at least, is designed. The DOA estimation system, includes the antenna and Multiple Signal Classification (MUSIC) algorithm (called Asym-AWPC-MUSIC), operates in full space (from 00 to 3600) with advantages of simple hardware, high resolution, less sensors than sources, and isotropic array. The detailed results are shown as:

· The performance of the Asym-AWPC-MUSIC is the best if the rotation angle of the antenna is averaged (3600 divides by the antenna rotation number).

· The asymmetric factor of the antenna is equal to 0.6. This value satisfies the desired characteristics of the proposed system.

· The performance of the Asym-AWPC-MUSIC versus Signal to Noise Ratio (SNR), resolution, and snapshot number is better than that of UCA-MUSIC (the DOA estimation system is composed of Uniform Circular Array and MUSIC algorithm), respectively. The obtained resolution is 0.5 degree.

b. The Asymmetric AWPC is combined with Compressive Sensing algorithm (called Asym-AWPC-CS) to estimate DOA exactly in a correlated environment without the memory for the measurement matrix entries. The detailed results are shown as:

· The performance of the Asym-AWPC-MUSIC is perfect if the sources are uncorrelated, degrades if they are correlated, and fails if they are coherent.

· The measurement matrix, built from the Asym-AWPC, satisfies conditions to apply CS directly for DOA estimation without memory. The system works well in a multipath environment even the sources are coherent.

· In (0;2] examined range, the asymmetric factor of the Asym-AWPC is larger, the resolution of the system is better.

· The computational load of the Asym-AWPC-CS is larger than that of the Asym-AWPC-MUSIC. 
12. Practical applicability, if any: radio direction finding system.

13. Further research directions, if any: For Asym-AWPC-CS:

a. Relationship between the rotation step number of Asym-AWPC and spatial  spectrum.

b. Improving angle resolution and computational load.

c. Hardware implementation ability.
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