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Phased Array System Using 2D Waveguide

«Yasuaki Monnai (Univ. of Tokyo), Hiroyuki Shinoda (Univ. of Tokyo)

Abstract— A novel microwave phased array system which consists of a two-dimensional waveguide and
distributed scatterers on its surface is proposed. Each scatterer radiates a portion of the incident guided wave
in a location dependent phase delay, therefore the directivity or focusing of the synthesized scattered wave
can be controlled by tuning the pattern of the scatterers. This idea enables super simple implementation
of phased array antennas with a very large aperture but an extremely thin and light body, which are easily
to be embedded in planar regions in our living environment such as walls or ceilings to realize daily use of

radar imaging techniques.
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Fig.1 Phased array radiation from the 2D scatterers
on the surface of the waveguide.

O0D0000GHzO0O THz2O0DODOODOOOOO
oboboooboooooooboobobobooooon
goobooobooooobooboboboboooooo
gbobooooobobo200000000000
o0o0o0o0o0ooooooooooog [r,8)uooo
oboboobooooooooboooboobobooooon
gooboooooooooooboobobooooo
gboboooooooooboboboboooooon
gboboooocoboooobooboboboooooon
obobooboboob inobooooboooooooo
goobooooooooboboboboooooon
gbobobobobobobobobooboooo
gbobooobooooooooobooboboooon
obobooboboboboboboboobooon
gbobooooooooooboobobooooon
gboooooooobooboboboooooogo
gboboobooooobooboboboboooooon
oboboooobooooooobooboboooon
gooboooooooboobobobooooooon
gboboobooobooboooooobood mbOgooDo
gbobooooooooobooboboboooooon
goooooooooboboboooooboooooon
gooooboooboooboooboooboooooo



Dy d

> >

A
N

N

Py (-11) (0.1) (1.1)

y

(-1,0) (0, 0) (1,0)

™
—
|
=
—_
p
—

-1)

Fig.2 Definition of the 2D periodic scatterer pattern.
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Fig.3 Scattering process from the 2D scatterers.

Fig.4 Relation between (u,v) and (6, ¢).
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Fig.5 Focusing principle from modulated scatterers.

Fig.6 Image of a chirped grating pattern.
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Fig.7 Schematic of the experimental setup.
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Fig.8 Directivity of the radiation from the grating.
Experimental results (circles) and simulation re-
sults (solid lines). N = 7,Ro = 0.5m and the
period p;/Ag is changed as (a) 0.8, (b) 0.88, (c)
1.06.
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Fig.10 Simulated directivity for the 2D periodic patterns. The desired directions (0, ¢) are (a) (40°,45°), (b)
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Fig.11 Simulated focusing for the chirped patterns. The desired positions (zo, z0) are (a) (200,50)mm and (b)

(150, 150)mm, respectively.
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