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[ABSTRACT]: As one of main new features of 6G, Integrated Sensing And
Communication (ISAC) increasingly draws people’s attentions, in which sens-
ing and reconstructing surrounding environments making use of existing com-
munication techniques is one of the most important topic. This article proposes
an indoor near field imaging method, which implements the detection, local-
ization, and imaging of indoor sources and reflection objects, based on Wi-F1
Passive Sensing and processing array signals via coherent superposition and
Near-Field Matched Filtering. In order to combat with the impacts brought
by frequency offset, this article also presents imaging schemes that correcting
frequency offset via Channel State Information (CSI) conjugate multiplication
or combining CSI conjugate multiplication with Parallel Factor (PARAFAC)
analysis. In addition, for the potential application scenarios, an indoor scheme
using multiple distributed received sub-arrays to process imaging is discussed
and simulated. To verify the feasibility of imaging, a simple indoor imaging

experiment using one received array is also given.

[Key words]: ISAC, Wi-Fi Passive Sensing, Near-Field Matched Filtering,
CSI, PARAFAC
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BEERHL S E B BRI AR, BAaARRHEEANERIGE, BEESEEAES
ZTE] R S PR 20 T AR A ASORT . A 3 JEAS A R, A3 IR — o e T —AR
¥ahilfE (6G) HIMAZLIhRE, ZRIBAE &M AIEE SRAMEE M, WENTL
JI N (Wi-FO 8{ERAEE, B 58S T2 (IEEE: Institute of Electrical
and Electronics Engineers) - 2020 7 9 H 537 1 % 71815 Wi-Fi &A1 8 TAE/NH IEEE
802.11bf (Task Group bf)!*), IEEE 802.11bf [J—Iii$2 % “WiFi Sensing Uses Cases™! 5
the BT Wi-Fi {5 S0 i AT B & Wi-Fi BN — N EZRN 7 1), 18 Bl
8 77 2 PR B A Y — Mk 4

HAT, S sB 7 R EEETHERGES, SERAEGEE TP ANFILREK
W, MR TINKR 1 it GSEB 2R B, MdE T 5 A K Wi-Fi B8 (AMEBAEATH)
RIAE S 1 Wi-Fi @A77 AT B8, WO EATIR & 1 —Fh iy IRE R
T RS . XM RASCI AR R HIBIL:  Wi-Fi Im 3 BUg 177 200 2= N IR B EAT
HIY,

1.2 ERIMARIR

HAT, B AT g7 2 T RAMIm g g, HFEEH 72 i
FIH %, 3T &8 fLETEIA (SAR: Synthetic Aperture Radar) Hiz g4, DL &
TR TP ESH RS (GNSS: Global Navigation Satellite System, GNSS) DAL
BT E AL Y SLAM  (Simultaneous Localization And Mapping) 551, {H&, X
S S AR IR R TT RIFATT LB E R B S WL g T, 140 SAR AR 1A
T EG| NS 5 (FMCW: Frequency Modulated Continuous Wave ) 2551415 5
BB R A A . T FE T GNSS 7 SLAM I K] T2 Tovk A8 % 9 74 o DL K
JETRIE S THEHULGE 57 o A oAl el RBUBE it ek AE = A IE

S5, BT Wi-Fi BUBGIHOR, B ATHI 48K 2 8 A £ 2 P e T Wi-Fi
&5 15 5 58 (RSSI: Received Signal Strength Indicator) 55 TEIR#&1E B (CSD
MOABEENAR BRI, U5, AETHEE), E T2 ()N 5 TR A K 2 TR
Wryt. Bk, @i Wi-Fi BRI ST g BA BOR BB TEE 7 -

BeAh, — e TR R TR ERIRR . i, —SiT7eh T 60GHz =
KPoB s 22 B A MmE e, AR G BN/ — Sk v R —
e (FEERIA Z14H 230 TOF: Time of Flight) 5 AHME (F
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FARIIUNZ Z R 2 H AOA: Angle of Arrival) FERIZEFTIEK “BEE « MER. 5
Ab, FEREEE T 2K, SCR R T — AT 7 B E1E B %% (message
passing) FyEIEAT DL Al v radio-SLAM J7vk. X488 TAEHCAZ KM UG IR 4L T

A RE@AE.

1.3 FEARAR

ARSCHR T — M T Wi-Fi R0 E W UL IR RAR I T57%, T EAA 2
HIHEIR, B, WO RS AT, L, MR Fi4h, N1 RO SEBRIEAE &
& oS i R RE I, A SCIE Tt 13T CST ILHEAR I B At LA K 45 &5~ 47 R -1
(PARAFAC) 73 M il BRI I BRAR T 58 X T ARBOR I AE N I 5, A SCmBet 1
— /N 3 A IS U 7 Sl ASRHIE . X TR BT 58, ARSCHAMH 1A L 7 3
PABSHIE . 9 1 38R 77 S AT M, AR SOl i HO s B $8 R SOR 2 7% Bl A0, K AR
A RS B 5 S T R ) S AR R

1.4 RN EHHLR

WO E LR

c HoBERBXMSIE S, EEANE TIPS . TR BN
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B 3o 7 ILHUAH SR KRt i A5 115 45

Number of anttenas/channels: 128, delta d: 10.0 Number of anttenas/channels: 128, delta d: 2.0
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