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A theory was successfully derived to handle position verification problem
and position estimation in the unified framework. Based on the common assumptions, each performance
was derived separately: test statistic, probability of a false alarm, and probability of detection
for position verification, and accuracy for position estimation. Then, the results were mutually
converted. For example, the result of position estimation was exploited to position verification. As

a result, the theories of position verification and estimation were unified as a whole. The derived
theory was applied to an aviation system called ADS-B, which derived a useful insight for
performance improvement. In particular, a direct approach for position verification was compared
with an indirect approach, which is based on position estimation result. The latter showed a better
performance when enough number of receivers are available.
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W o; Position | Emitter | Pp girect | Pb,loc
0 100 m #1 #l1 0.98 0.98
0 100 m #1 #2 1.00 1.00
0 100 m #2 #l1 0.97 0.98
0 100 m #2 #2 1.00 1.00
0 20 km #1 #1 0.83 0.85
0 20 km #1 #2 0.84 0.85
0 20 km #2 #1 0.93 0.95
0 20 km #2 #2 0.93 0.95
non-zero | 100 m #1 #1 0.93 0.95
non-zero | 100 m #1 #2 1.00 1.00
non-zero | 100 m #2 #l1 0.90 0.93
non-zero | 100 m #2 #2 1.00 1.00
non-zero | 20 km #1 #1 0.83 0.85
non-zero | 20 km #1 #2 0.84 0.85
non-zero | 20 km #2 #1 0.93 0.95
non-zero | 20 km #2 #2 0.93 0.95
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