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Abstract: Aiming at the key problems need to be solved, such as cascade channel sparse representation, time-varying
channel parameter tracking and signal reconstruction, for time-varying cascade channels estimation of reconfigurable in-
telligent surface (RIS) assisted communication system, a Khatri-Rao and hierarchical Bayesian Kalman filter (KR-HBKF)
algorithm was proposed. Firstly, the Khatri-Rao product and Kronecker product transformations were used to obtain the
sparse representation of RIS cascaded channels based on the sparse characteristics of channels, thus the RIS cascaded
channel estimation problem was transformed into a low-dimensional sparse signal recovery problem. Then, according to
the state evolution model of RIS cascaded channel, the time correlation parameter was introduced into the prediction
model of HBKF algorithm, and the improved HBKF was applied to solve the problem of time-varying channel parameter
tracking and signal reconstruction for completing the time-varying cascaded channels estimation. The sparsity and time
correlation of the channel were comprehensively considered in the KR-HBKF algorithm, thus better estimation accuracy
could be obtained with small pilot overhead. Compared with the traditional compressed sensing algorithm, the simulation
results show that the proposed algorithm has about 5 dB estimated performance improvement, and better robustness per-
formance under different time-varying channel conditions.
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{518 G M b, A EERAIR, M RN, RSN T
BAEREI R

& X H, =Gdiag(h,) 7~ h, - RIS - G FER K
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MBS EL p RIIRBIRAS B A, B, R
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WS AR E M RE B R

J9vi ik KF FE A, 4% HBKF FH BCS
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FRITT
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f£ HBKF HESEN, y, NARFUERE RS, 8H A
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vt ), AT CAKR ISR 1R 22 T a, 15 0 2 AH 0 B
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FeRER, DRSS SRS I I, REWS IR I A 3R by,
MRS KU SR 3R 1310 T AR KF 5131
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{EIE M ALT]

BN RGN/ M KR-HBKF A5 F EM 5%
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H ye,r - Vl_Pzdjt"; ||2
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FET Q2 M(24), TR ZEL y, 0T EALL
L(y)=logp(y.,17,)=
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end for
3 HESSH

31 (FES¥ERE

AT B IR AUE AT H () KR-HBKF {5 18 1
THAVETE RIS BB = KO0 G RS N I0AE 8. 1
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