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Abstract: Unmanned aerial vehicle (UAV) and intelligent reflecting surface (IRS) are two key technologies in the
sixth-generation mobile communication system. With their high mobility and intelligent beamforming capabilities, they of-
fer a new paradigm for building highly reliable and secure next-generation wireless networks. However, the broadcast na-
ture of wireless channels poses severe challenges to the secure communication of UAV. Particularly in multi-user scenarios,
how to ensure secure transmission while maintaining service fairness among multiple legitimate users is a complex and ur-
gent problem to be solved. This paper studies an IRS-assisted multi-antenna UAV covert communication system, aiming to
address the issue of unbalanced resource allocation among multiple users. Under the premise of considering user fairness,
this paper takes maximizing the minimum average covert rate of the worst legitimate user as the optimization objective, en-
suring that all users can obtain an acceptable minimum quality of service. This problem is solved by jointly optimizing user
scheduling, the three-dimensional flight trajectory of the UAV, multi-antenna transmit beamforming, and the phase shift ma-
trix of the IRS. Due to the highly non-convex and tightly coupled nature of the optimization problem, it is difficult to solve
directly by convex optimization method. Therefore, this paper designs an efficient iterative algorithm based on block coordi-
nate descent, decoupling the original problem into four relatively easy-to-handle sub-problems. According to the characteris-

tics of each sub-problem, methods such as successive convex approximation, quadratic transformation, scaling, and variable
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substitution are adopted to transform them into convex optimization problems, and then solved efficiently through an alter-

nating optimization mechanism. Simulation results show that the proposed algorithm has fast convergence rate. Compared

with the benchmark schemes without IRS assistance and without trajectory optimization, the proposed joint optimization al-

gorithm can significantly improve the minimum average covert rate of system users.

Key words:
optimization
Foundation ltem(s):

1 5%

TEIACAE 25, 28 TARHE 338 15 &R 45 (Fifth Genera-
tion Wireless Systems , 5G ) 1E 7 (5 & &, VE b e ik i 15
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XAl P2 X — R M Z MR (Linear Program-
ming, LP) [A) &, 5% FH A s R b A7 SR A . IR, T LAl
FAE AL T B (514 - Matlab ™ 4 46 T B AZ (Matlab Soft-
ware for Disciplined Convex Programming, CVX) ) & R
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C2: Osgom[ ] <2n,Vm,n,
C3: P [n]+P,[n]=1-¢Vn
Stz el el . godn)) AT S [ n] @[ n]
HUI[”]:delag(hl,i[n])HUI[ ]v { }GIE’I%J: &5
Ktk :
(18 [n] +v"diag (}[n]) Hy[n])w[n] =b,[n]+v'e [ n]
(29)
bi[n]zhgi[n]w[n],
. (30)
c[n] = (diag(h}[n))H ,[n])w[n]
JEF- ) B P4 Ak
(P4-1): max 17
st. Cl: Nza (Tr(RUkV) |bk[n]|2)>z//
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ot v= vy = e 1) B s R A o] = 1. 4
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Eak
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2
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T AL PR PS R CL, B AR B S e =
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T I AR (35) B AR M PR 2R, 4

>~<
I |

ehlnl (35)

Jlog, (e)t,[n] = . 1+§D[n]>

k
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HT W ] =wln]w"[n]— B2 I SR, SR

P2 R, W n]=0.X[n] =0F1Z[n] =0. 434
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