%6553 o W 3R Vol.6 No.3
2022 F9 A Chinese Journal on Internet of Things September 2022

ETEES4E OFDM 2 ESIg it EEMIT 7%

TH#, FEX, FR, KEE

(P23 A T 515 B85 B 5ilE LR, BRIG 757 710049)

# E. EXHHEM (OFDM, orthogonal frequency division multiplexing) BN Y ZE SR AL —, &
B TS TEG T & OFDM R B . £ XTI IS S5 B AR 2 4 S B e A0 T7 S P BRI 22 1 Il
7T —METEES 4 (GSP, graph signal processing) FJ ST AUSIEM T 7%, BHG, B EIRELE
BOREIE S, AT B O S 5 SR A I R 30 170 2% EE I INOE SR V4 BRI, T E IR AT 4
B, MG HETETAL B W BRI . TERCERAE b, BTG S R R SN E, R — M T I E R
IE R SR RS A FR, ETEESEG T EEE R ER, BT RSP LR EE AT
T ViR RRY, FrifNEHR TS ZIEXCESE P SE Y = Tl IS & S E TR, fEIE
SR WA B8 20 S B R

KR B EH; BESAE; FEM SMEER B

FESES: TN929.5

XHkFRERD: A

doi: 10.11959/].issn.2096—3750.2022.00288

Graph signal processing based pilot pattern design and
channel estimation for OFDM system

HE Bin', LI Guobing', CHEN Yuan', ZHANG Guomei'

School of Information and Communications Engineering, Faculty of Electronic and Information, Xi'an Jiaotong University, Xi’an 710049, China

Abstract: Orthogonal frequency division multiplexing (OFDM) is one of the key technologies in the physical layer of the
internet of things (IoT). Pilot design and channel estimation are key issues in OFDM systems. In view of the problem of per-
formance loss by fixed pilot pattern due to the complexity and variety of IoT communication scenarios, a pilot design and
channel estimation scheme based on graph signal processing (GSP) was proposed. Firstly, the time-frequency resource block
was modeled as a graph signal, and the channel estimation problem was reformulated into a sampling and reconstruction
problem of the graph signal. Then, considering the influence of time-frequency fading, a weighted graph adjacency matrix
was designed to construct a graph topology structure based on the time-frequency position. On this basis, the pilot posi-
tion is selected based on the graph signal sampling theory, a greedy pilot pattern design algorithm based on weighted
graph topology was proposed. At the same time, signal reconstruction was performed based on the graph signal recon-
struction method, and a channel estimation method based on the graph smoothness constraint was proposed. Compared
with the conventional scheme, simulation results show that the proposed method achieves higher channel estimation accura-
cy in high-speed scenarios of double selective channels, and effectively reduces pilot overhead in low-speed scenarios.
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