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(57) Abstract: One aspect of the present invention is an antenna device comprising N antenna elements (where N is an
integer of 3 or more) that receive sound waves or radio waves, wherein the antenna elements are each disposed in such
a position that a steering vector corresponding to an incident angle 6 of one sound wave or radio wave and a steering
vector corresponding to an incident angle 6 _d ( where 6 _d is -n/2 to +n/2) of another sound wave or radio wave are not
linearly dependent.
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JERFEFcmi1 - M. Johnson, L. Freitag and M. Stojanovic, “Improved Dop
pler tracking and correction for underwater acoustic communications,
” 1997 IEEE International Conference on Acoustics, Speech, and Signa
l Processing, 1997, pp. 575-578 vol.1, doi: 10.1109/ICASSP. 1997.59970
3.

JERFEFSCmA2 : H. Fukumoto, Y. Fujino, M. Nakano, K. Sakamoto and T. Ts
ubaki, “Field Experiments Demonstrating Mbps-Class Underwater Acoust
ic Communication with Spatio-Temporal Equalization,” Global Oceans 2
020: Singapore - U.S. Gulf Coast, 2020, pp. 1-6, doi: 10.1109/IEEECON
F38699. 2020. 9389018.
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