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Accuracy Analysis of 2-D Direction Finding Based on Phase Comparison

! o
B =RdME 259 143 U 4S FA7] A A W o] WheeA] Lo s A5 T kel
NE F A P29 INE FY A Fx2o 173 e FA e £A44 2dS AABHA L, WEEA|
QAE EASIGTE e AT, A Aldg BHAM F PR E v st WA A AAd gl Wak-s Al Al s
Aok WA 945 = Al o)A Aol fARE EXE e T, 1.2 °RMS ol 9] 2ol &zt RS Flsith
A A3ZHE SNR 20 dB, wWlo]2ekel Zdolrt wiapgdd o, oty N E 4 wiA S 29 A, <Y i E
w Xk F2of vl 7k WEEA] S 115 v o, et A Y ME FYTS gelsdoh Edt
27 WA 2 (A WEER] A BAEE Yt AAHE RS ElsAt
Abstract

In this paper, the author analyzes direction finding accuracy based on phase comparisons to estimate elevation and azimuth angles
of arrival signals. This paper considers the uniform array configurations using four and three elements. In that direction finding
structures, I present the analytic expressions for estimated elevation and azimuth angles and then analyze the direction finding errors.
And one presents the design guideline of direction finding system in comparison with aspects of accuracy, structure, the number of
channels in that structures. The analysis result is similar with simulation one and has difference within 1.2 °RMS. From the proposed
analysis results, one knows that when SNR is 20 dB and the baseline is half of wavelength, the estimated elevation accuracy of the
uniform array using four elements is 1.15 times better than the one of the uniform array using three elements and the estimated azimuth
accuracy is same each other. In addition, one knows coning error is eliminated in 2-D direction finding structure.

Key words: Interferometer, Azimuth Error, Elevation Error, AOA(Angle of Arrival), DF(Direction Finding), 2-D Baseline
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Fig. 1. Uniform array using four elements.
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Table 1. Elevation and azimuth errors according to length
of baseline.

Length of | A A A
zEL baseline 8 4 2 A 2X A
4 db
0 73 136 | 18109 | 05| 02
do ,,
0, dé 89 | 45 | 22 | 11 | 06 | 03
04z
35 ° de ,, 109 54 | 27 | 14 | 07 | 03
7} £180°E A Hof, EaAJo] wAsh,
Wo|aglele] Ao|=, F2 H4 Fugol Ex ek
WA oA BEEE olg Hean. 1 %, A $9)
FoAM B3AE A3 A3l SteHlUE F7 vl X 51A
AT PG F7hE AR BRI 1S A}
AT, ke A g7ke] AFE A9, 9 A of
goo] WA AGEE & SNR
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Table 2. Elevation and azimuth errors according to SNR.

0 SNR 1 5 10 15 20 30
EL

Oaz | dipy

0° d 163 | 103 | 5.8 32 1.8 0.6

0w dfg | 198 | 125 | 70 | 40 | 22 | 07

35° df,, | 242 | 153 | 8.6 | 48 2.7 0.9
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a8l 7. VSSE
Fig. 7. Direction finding simulation diagram using VSS.
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Table 3. Comparison of direction finding error between cal-
culation and simulation result.

0., 00 Azimuth error(°RMS) | Elevation error(°RMS)

Calculation | Simulation | Calculation | Simulation
0° 0° 1.82 1.73 1.82 1.66
10° | 10° 1.88 1.79 1.85 1.69
20° | 20° 2.07 1.98 1.94 1.77
30° | 30° 243 242 211 1.93
40° | 40° 3.11 3.48 238 2.19
50° | 50° 441 521 2.84 247
60° | 60° 7.30 797 3.65 3.63
70° | 70° 15.6 16.8 533 5.44
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