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Studies of O ptin ization and Im aging Properties of Two-din ensional

Circle Array for mm wave Synthetic Aperture System
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(School of E lectronic Infom ation Engineering Beijing University of Aeronautics and Astronautics Beijing 100083, China)

Abstract A method called smulated annealing is adopted for the optimization of a wo-dimensional circle
array composed of 20— 30 antennas Based on the optin ized array and principle of synthetic aperture inaging
some problems aboutm illimeter wave maging algoritm using G ridding treament and linear interpolation in UV

domain are studied And then the imaging of the optim ized array is simulated and analyzed The influences on

imaging quality by number of antenna and the linear nterpolation are also discussed
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Table1 The position of 7— 16 optin ized apertures in 2D circle array

REHH KA A Lo fRE /)
10. 1632 26. 1725 49. 2588 62 9889 86. 6022 103 2693 116. 0825
20 135 9690 158 4131 170. 1119 192 3583 212 4198 224. 7185 248 0702
259. 8899 279. 3548 302 2978 318 5277 332 2697 356. 2296
15. 7522 28 7427 42 3240 60, 3944 72 6845 86. 4326 99. 9818
118 2161 129. 3279 146. 5474 157 5523 174 6521 185 4164 202 5534
25
219. 2168 230. 2598 244. 1606 260. 2385 276. 8504 301 8630 288 0936
317. 5520 331 8821 346. 2336 2. 5274
15. 4739 24. 0631 35 0982 50 1864 63 7640 75 0911 83 7279
94. 9936 109. 0240 123 4975 143, 7908 130. 9826 170. 1427 158 9378
30 183 6841 191 0828 206. 7546 219. 6949 239. 1610 228 2810 251 6808
266. 8975 279. 4670 299. 1783 289. 8635 315, 6641 335 5093 326. 9280
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Fig 1 A comparison of u-v coverage between the optin ized array(a) and the non(b) in a 2D circle array of 25 antennas
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Fig 2 A basic 2-element interferometer for earth imaging
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Fig 4 The nomalized image of a spot source using optin ized arrays of 20(a), 25(b), 30(¢) antennas
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Fig 5 The sinulated image of the “AB” using optin ized arrays of 20(a), 25(b), 30(¢) antennas
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Fig 6 N=25 the nomalized inage of spot source with optin ized array and non-interpolation( a),

non-optim ized array and non-interpolation(b), optim ized array and interpolation(c)
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