%51 K% 18 BRESY & 2022 % 1 A
Vol.51 No.1 Infrared and Laser Engineering Jan. 2022

EFEEBEENTEERE (%)

TR, BRAR, R R, e B ERFE

\

(1. AAXFREEAFEIRSR TAKBRELERE, LXK &A% 210096;
2. A RF RAAFRLEIBPR HHBEEREEERE, LR &7 210096)

W OE: A8 aW TERROLE TR BEE G N, A B NI FalZ AR BF R EZ
—, X PERNBEEREDELLKBENRNG — R IV PRI 12 048K H A F AT 5R45 B RRE R
HABA BT AT 8, ST —F ATE BB AT B B2 AR, K RN F T Aeihde, B4 L E R KB E AR
WEIEE KRB, XFP a8 iEE %@%@ﬁﬁdaﬁt%‘1’%’H"ﬁ%ﬂa‘ﬁﬁiﬁ&%%i’.ﬁﬁﬂ?ﬁL& VA
B HE 3 A 0 B EAE R R84 B AR AR B RS AL 69 8 R i ST EMS B R | b
8 Bk B AT 08 B R AL R, FHT S A A E AR, Ik, SUP:J]\ Tﬂ)ﬂfabfwﬁrﬁm
Y EGIAB GG EAZE, FAT SRAFHALREEZLE %, %6, LEFATREERETOY LLEBIE
WATT REREE,

KA B, BEEEE; AKEE

FESES: 04414 MHRFRRRS: A DOI: 10.3788/IRLA20210797

Wireless communications based on information metasurfaces (Invited)

Liang Jingcheng', Chen Weicong?, Cheng Qiang', Jin Shi*, Cui Tiejun'

(1. State Key Laboratory of Millimeter Wave, School of Information Science and Engineering, Southeast University, Nanjing 210096, China;
2. National Mobile Communications Research Laboratory, School of Information Science and

Engineering, Southeast University, Nanjing 210096, China)

Abstract: Information metasurfaces have become one of the research hotspots in the field of physics and
information, because of the ability of manipulating electromagnetic waves. A series of research progress in the
field of wireless communications based on information metasurfaces was introduced. Information metasurface can
manipulate electromagnetic waves in real time and directly process digital coding information, and can further
perceive, understand, even memorize, learn and recognize information, which makes it show great potential in the
field of wireless communications. Firstly, the research progress of channel modeling was introduced and the
channel improvement that information metasurfaces could achieve when they worked as a wireless relay.

Secondly, the application of information metasurface in the new transmitter system was also introduced, which
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modulated the amplitude or phase of the carrier waves. Thus several simplified transmitter architectures could be

realized. Thirdly, the realization of several new wireless communication systems using the information of the near

field, far field and scattering field of the information metasurface was introduced. Finally, the future wireless

communication based on information metasurface was summarized and prospected.
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Fig.1 Pathloss analysis for reflection and transmission RIS™*"!

: (a) Tx and Rx are on the same side of the RIS; (b) Tx and Rx are on opposite sides of the

RIS; (c) RIS-assisted wireless communication system!'*'*); Free-space path loss measurement system for measuring the amount of power reflected

from the RIS for different configurations of di, da, 6; and 6,"*?: (d) Diagram; (¢) Photograph
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Fig.2 (a) Equivalent transmission line model for the unit cell of the RIS'*); (b) Angle-dependent phase shifter model for the unit cell of the RIS™*!
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Fig.3 End-to-end mutual-coupling-aware communication model™*!
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Fig.4 (a) The aluminium cavity experimental setup incorporating RIS coated on the wall in order to enrich multipath scattering in a LoS N x N MIMO
wireless communication link at the WiFi frequency 2.47 GHz"; (b) The evolution of the effective rank Ref of the LoS N x N channel matrix (red
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