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Abstract In this paper, we have studied a direction finding method of the radio signal by comparing the phase
difference and its pattern from the uniform circular array antenna. In the phase comparison direction finding, if the
length of the antenna baseline is longer than 0.5 wavelength of the incident signal, azimuth ambiguity occurs in
which two or more azimuth angles are calculated in the same phase difference. The azimuthal ambiguity is removed
by fusing the phase difference of the 5 antennas. The developed ambiguity elimination technology reduces the
azimuth error where the antenna baseline is shorter than 1.236 wavelength in the uniform circular array with five
antennas. This algorithm is very useful for the design of direction finder of an electronic information system.
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Fig. 1. Interferometer direction finding system with
five antenna uniform circular array
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Fig. 2. Phase comparison direction finding device
with two antenna channels
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Fig. 3. 5—antenna UCA and antenna baselines

Table 1. Reference azimuth angles of antenna

baselines in Fig. 3

Number of
Antenna #1 #2 #3 #4 #5
baseline(#)
Ref. angle:
0, (deg.) 0 72 144 216 288
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Fig. 4. 5—antenna UCA and phase differences of
antenna baselines
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Fig. 5. Phase difference pattern of 5 antenna
baselines with L=0.5\

Table 2. Azimuth angle of each part in Fig. 5

pat. | @ @Ol @ |@|O|OQ@ | ®|O|D|&®

Azi.
-min. 0| 18| 54| 90 (126 162 | 198 | 234 | 270 | 306 | 342
(deg.)
Azi.

-max. | 18| 54| 90| 126 | 162 | 198 | 234 | 270 | 306 | 342 | 360
(deg.)
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Fig. 5 w.r.t. phase difference
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Fig. 6. Phase difference pattern of 5 antenna
baselines with L=1.0A

Table 4. Number of the baseline into each part of
Fig. 6 w.r.t. phase difference
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Fig. 7. Phase difference pattern of 5 antenna
baselines with L=1.236\
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Fig. 8. Phase difference pattern of 5 antenna
baselines with L=1.3\
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Fig. 9. Azimuth calculation with phase differences
and phase patterns of baselines
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