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maximization transmission strategy in IRS-assisted
CR-SWIPT systems
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Abstract: To optimize secure energy efficiency (SEE) in intelligent reflecting surface (IRS)-assisted cognitive radio si-
multaneous wireless information and power transfer (CR-SWIPT) systems under multiple eavesdroppers, a joint trans-
mission strategy was designed by introducing artificial noise (AN) and adopting a nonlinear energy harvesting model. An
alternating optimization method was applied to jointly optimize the transmit beamforming, IRS phase shifts, and AN co-
variance matrix. The non-convex optimization problem was solved using a penalty-based method combining semidefi-
nite programming and second-order cone programming under energy harvesting, secrecy rate, and phase shift con-
straints. Simulation results show that the proposed scheme enhances systems’energy efficiency while effectively sup-
pressing eavesdropping interference. Compared with the scheme without IRS, the SEE improvement is significant. The
scheme demonstrates a strong balance between communication security and energy efficiency.
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(CSI, channel state information) Ji#, ST [XI1fj 7] 3k
135V BE B DA T By JEHE LR AR B SRS ). TR
e, FESLBR RG T hy ] RESZ T IT Y45 S5 5 e
MmAESE, BERANE. E RSB T
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v(p)= g -Y| )

( ) X(l-f—exp(—a(Pj—b)))
Hrr, o N Kt B (DC, direct current) 1
K, a MR ZRE, b SRR E RS A S

" __exp(ab) _ ) L
4 x 1 +exp(ab)’ Y exp (ab)’ 3 Jr
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Cglo|=1iec (11)
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Cy: Tr(QFWF") < I

C4:;7Tr(QG~(W+Z)G~H)2 S”_l(pj),jelcg (13)
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Hy; fol G~=[diag(glJ)HSI;gSJ]o H T A 2 A A;I%,ianwt
BB &R, R PL BRI E . ART, ZETE st Cs~Cyd,, =a¥m =1L +1
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GGy (14)
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(15)
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M. b, FHRERIL L (A)— N e RE, PR
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A Y 5 KRR AR R 1 B 57 RS AE 17 5 o) SR 4
3 2 K (15) BTl L R AT 47 fiF A, SDP [ 7t Ay
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Tr(QH,,WH} )
Tt(QH, ZH}) + of,
Tr(W)+ Tr(Z)+ Py + Pps

& Tr(QH WHL)
A Tr(QHZAY) + o,
C, . Tr(W)+Tr(Z)<P,,
C,,: Tr(QFWF") < It

(1 + ~ 1b(¢)

WZ=>0<&21

st. Cipi1+

-¢<0

Cs nTr(Qé(W+ Z)G~H) > ‘P"l(pj),j e K,
Crank(W) =1 (20)
Hodp, B R, TR EIUR 4y UL RS
IR ST AP
K Q0K H br e o Hor 0, X 20) 23k
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20, 204N

Tr(QﬁlDWﬁlg)
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19 ZI 75 IRS MRS RERE QU D MR St Ak 11 &
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