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Developing a Simple Direction-of-Arrival Estimation System for Radio Waves Using Two
Fixed Patch Antennas

HARAGUCHI Takuya and YAMADA Hirofumi

Two fixed patch antennas were used to develop a small-scale, low-cost system capable of estimating the direction-of-
arrival of 2.4 GHz radio waves within a 180 % 15-degree range. The direction-of-arrival of the radio wave was estimated
from the received signal strength difference (RSSD) at these antennas. In this study, various antenna types and placements
were investigated, resulting in a new estimation technology that can estimate the direction-of-arrival of radio waves within
a 180 & 15-degree range. Additionally, by calculating the logarithmic power average over 200 ms for signals sampled at
intervals less than 10 ms, it became possible to discriminate the target source, a drone, from other devices such as

smartphones or Wi-Fi routers.
Keywords : direction-of-arrival estimation, patch antenna, drone
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