MWE 2024 FR6B-3

BT =— 7 2 HH U7 B AR 1%
Radio Propagation Analysis Method Using Quantum Annealers

A4 HTET O B et | Rt
Tetsuro IMAIT  Minoru Inomata® and Wataru Yamada*

THAUEERART I AAEGEERR AT
B

BUTE, SWERBIITIZIZ LA FL— U TERRICHIA SN TR Y, ZOMTORAR L 122 DRk
ZAEMICB T 2 EROEIEESR (LA DORL—X) Thbd. ZIZT, ITKEEZR LIE5720
BRI T 5T 2B OEIRIE A RFT 20 ERNH 50, ZHUTHEE Rl bfEIC S
LZbDTHD. LEeNoT, BIIRERICET B RIIZBET 2BEW OB EMAIER (K4, 1A
Pr, Bmi) OEEAEECT SRS 5. 07, BUE, BEdEREE RS T E I
Ea—XICEANEE->TEY, FICHEERECMEICF L L& 7 =—Z 13BRCERbESR T
W5n., 72EL, BT =—7%FHT 572023 9 RS QUBO (Quadratic Unconstrained Binary
Optimization : #9978 L A EAERE L) A TRR SN TWDIRERHD. LA T, I8
W% QUBO WA CTET ML TENIE, &7 =—FIC L D0 mEERN R L 70D,

ARTIE, BTESFT=—7Z2FH LB REREITEO 2 27 MZOWTHB L, RITEHER %

QUBO A TET Mb L7 s QUBO EFT MZHOWTHT 5. Fio, FH O IXREBIRICESEHK
{Etiffi#HT > — /v QPIT (Quantum annealing radio Propagation Integrated Tool) % BH¥E L T\ 5. AfECix

QPIT D/R7 F—=~ > A Z T B W TR L 72 R IOV T H R

1000

/é\ 400
g
) 200

mq my mq

myp my myp 0

Tx Rx -200 T r r " T
ms ms ms -600 -400 -200 0 200 400 600
my my my x (m)
g SR N )
It & WS DAL TRFIEIZ X DI PRR 51

Abstract

Recently, ray-tracing has become a popular tool for radio propagation analysis, where the analysis is based on
finding radio wave propagation paths (/ tracing rays) between transmission and reception points. To improve the
analysis accuracy, it is necessary to find multiple propagation paths that contribute to the propagation characteristics,
which is classified as a combinatorial optimization problem. Therefore, the amount of calculation increases
exponentially as the number of structures to be considered and the number of interactions with structures increase.
On the other hand, at present, attention is focused on quantum computers that enable ultra-high-speed operations,
and quantum annealers (QA) that specialize in combinatorial optimization problems have already been put into
practical use. This paper introduced concept of a radio propagation analysis method using QA. In addition, the
performance of radio propagation analysis tool developed based on this method is also presented.





