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Abstract—This paper considers the cell-free integrated sens-
ing and communication (CF-ISAC) networks utilizing recon-
figurable intelligent surface (RIS)-mounted unmanned aerial
vehicles (UAVs). We aim to maximize the weighted sum rate by
jointly optimizing access points (APs)’ transmit beamformings,
RISs’ phase shifts, user-RIS association, and UAVs’ locations.
Since the formulated problem is non-convex, it is decomposed
into three subproblems. For optimizing APs’ transmit beam-
forming, RISs’ phase shifts and user-RIS association, we convert
the log-sum problem into a quadratically constrained quadratic
programming problem using the Lagrangian dual principle
and multi-ratio fractional programming. For optimizing UAVs’
locations, the successive convex approximation technique is used
to transform it into a convex problem. Simulation results high-
light the considerable performance advantage of the proposed
network compared to benchmark schemes.

I. INTRODUCTION

The rapid advancement of wireless communication and
the development of 6G networks demand high data rates,
ultra-low latency, and intelligent network adaptability [1].
Integrated sensing and communication (ISAC) addresses
these needs by enabling simultaneous communication and
environmental sensing within the same frequency bands and
hardware resources [2], [3]. ISAC improves spectrum effi-
ciency, reduces infrastructure costs, and enhances situational
awareness, making it essential for autonomous systems, smart
cities, and next-generation vehicular networks [4]. However,
achieving seamless joint communication and sensing in dy-
namic environments requires advanced network architectures
to optimize performance [5].

Traditional cellular networks, reliant on centralized base
stations, encounter coverage limitations, interference, and
unreliable sensing in non-line-of-sight (NLoS) environments
[6]. To tackle these challenges, cell-free ISAC (CF-ISAC)
networks have been introduced as a distributed solution,
where multiple access points (APs) collaborate to serve users
and perform sensing tasks without cell boundaries, improving
coverage, spectral efficiency, and localization accuracy [7],
[8]. However, optimizing joint beamforming and localization
in CF-ISAC networks remains challenging due to dynamic en-
vironments, interference, and resource allocation constraints.

To further enhance communication reliability and sensing
precision in CF-ISAC networks, reconfigurable intelligent
surface (RIS) has been introduced as a key enabler for
next-generation wireless systems. RIS, consisting of passive,

programmable meta-surfaces, improves signal strength and
coverage in challenging environments [9], [10]. For instance,
[11] explores joint optimization of beamforming and RIS’s
phase shifts, while [12] investigates dual-functional RIS for
target detection and communication. However, static RIS
deployment is often limited by environmental and infras-
tructure factors, which motivates the integration of RIS with
unmanned aerial vehicle (UAV) for increased flexibility and
adaptability [13].

The integration of RIS-mounted UAV (URIS) into CF-
ISAC networks offers advantages like dynamic 3D beam-
forming, optimizing UAV positions and RIS configurations
to enhance coverage and communication efficiency [14].
UAV with RIS act as additional sensing nodes, improving
localization accuracy through superior LoS conditions and
adaptive repositioning based on user demands and environ-
mental dynamics [15], [16]. However, effectively using URIS
requires intelligent user association to balance communication
and sensing performance while minimizing interference [17].
Studies like [14] demonstrate the benefits of optimizing UAV
positioning and RIS’s phase shifts, and [15] explores energy-
efficient deployment strategies.

Despite these advancements, existing research lacks com-
prehensive solutions for joint optimization of beamforming,
UAV’s trajectory, and interference management in dynamic
CF-ISAC networks, particularly under real-time topology
changes and dense deployments. To address these gaps,
this paper proposes an URIS-assisted framework that jointly
optimizes APs’ transmit beamformings, RISs’ phase shifts,
UAVs placement, and user-RIS association by leveraging
successive convex approximation (SCA) for UAVs position-
ing and multi-ratio fractional programming to effectively
optimize both APs’ transmit beamformings and RISs’ phase
shifts. Furthermore, a penalty-based user-RIS association
strategy is proposed to reduce channel training overhead,
thereby improving scalability. Simulation results validate the
framework’s effectiveness in improving weighted sum rate in
dynamic CF-ISAC networks.

II. SYSTEM MODEL

As illustrated in Fig. 1, we consider a system compris-
ing multiple URISs to enhance the communication quality
within a CF-ISAC network. The system includes a set of
L = {1, . . . , L} APs, F = {1, . . . , F} sensing receivers



Fig. 1. The system model of CF-ISAC network with URISs.

(SRs), R = {1, . . . , R} RISs, K = {1, . . . ,K} users,
and a single sensing target. Each AP is equipped with
M = {1, . . . ,M} transmitter/receiver antennas arranged as a
uniform linear array (ULA) to transmit communication–radar
signals and receive echo signals, while each RIS consists
of N = {1, . . . , N} reflecting elements to improve the
communication link from the APs to a single-antenna users.
All APs are connected to a central server via high-speed wired
links, while the UAVs and RIS communicate wirelessly with
the central server, forming a unified and high-performance
network infrastructure.

The UAV and RIS act as a single entity for simplicity and
the impact of the RIS’s size and weight on the solution is
neglected. The URIS is only permitted to fly in area E. The
spatial locations of l−th AP, k−th user, target and r−th URIS
can be denoted as χL

l = (xLl , y
L
l )

T , χK
k = (xKk , y

K
k )T , χ0 =

(x0, y0)
T , and qR

r = (xRr , y
R
r )

T . The height of k−th user,
target, l−th APs and r−th URIS is denoted as hk, ho, hl
and hr, respectively. The distance between the r−th URIS
and l−th AP, k−th user and target is denoted by

dlr =
√
∥qR

r − χL
l ∥2 + |hr − hl|2,

dro =
√
∥qR

r − χ0∥2 + |hr − h0|2,

drk =
√
∥qR

r − χK
k ∥2 + |hr − hk|2.

(1)

(2)

(3)

A. Transmission Model

The complex baseband signal transmitted by l−th AP is
represented as

xl =
∑
k∈K

wl,ksk +wl,0s0, (4)

where wl,k ∈ CM×1 and wl,0 ∈ CM×1 denote the beam-
forming vectors for transmitting data to k−th user and sensing
stream to target, respectively, with sk and s0 representing the
associated k−th user’s data and sensing stream.

B. Channel Model

We consider a 2D Cartesian coordinate system with URISs
at fixed altitudes. The AP-user link consists of both LOS

and URIS-assisted NLOS paths, while the AP-target link is
restricted to direct LOS communication. The channel gains
between the l−th AP-r−th RIS, r−th RIS-k−th user and
l−th AP-k−th user are denoted by Gl,r ∈ CN×M , gr,k ∈
CN×1, and gl,k,∈ CM×1, respectively, which are shown as

Gl,r =
√
αd−2

lr

(√
β

β + 1
GLoS

lr +

√
1

β + 1
GNLoS

lr

)
, (5)

gr,k =
√
αd−2

rk

(√
β

β + 1
gLoS
rk +

√
1

β + 1
gNLoS
rk

)
, (6)

gl,k =
√
αd−2

lk

(√
β

β + 1
gLoS
lk +

√
1

β + 1
gNLoS
lk

)
,

=
√
αd−2

lk gLoS
lk , (7)

where α and β represent the path loss per unit distance and
the Rician factor, respectively. GNLoS

lr and gNLoS
rk represent

the NLoS channel components, which follow the Gaussian
distribution. The LOS component of the Gl,r channel is
given as GLoS

lr = aHr (θr,l, ϕr,l)al(θl,r, ϕl,r). where θl,r and
ϕl,r represents the elevation and azimuth angles, respectively.
The spatial parameters are calculated as sin(θl,r) sin(ϕl,r) =
yR
r −yL

l

dlr
, cos(θl,r) = hr−hl

dlr
, sin(θr,l) cos(ϕr,l) =

xL
l −xR

r

dlr
, and

sin(θr,l) sin(ϕr,l) =
yL
l −yR

r

dlr
.

C. Communication Model

For each user, the signal transmitted from the APs can
propagate through two distinct paths: the direct AP-to-user
link and the indirect AP-to-RIS-to-user link, where the RIS
enhances connectivity by reflecting the signal towards the
user. To model the association between users and RISs,
let uk,r ∈ {0, 1} indicate whether k-th user is associated
with r-th RIS or not. The association vector for k-th user,
representing its connection to all RISs, is given as uk =
[uk,1, . . . , uk,R]

T . For all users and RISs, the association
matrix is represented as U = [u1, . . . ,uK ]T ∈ RK×R.
Therefore, the signal received by k-th user is expressed as

yk =
∑
l∈L

∑
r∈R

(gH
l,k + uk,rg

H
r,kΘrGl,r)xl + nk, (8)

where nk ∼ CN (0, σ2) denotes the additive white Gaus-
sian noise (AWGN) with variance σ2

k at the k-th user. The
phase shift matrix of the r−th RIS, represented by Θr =
diag(ejθr,1 , . . . , ejθr,N ) = diag (ψr,1, . . . , ψr,N ), defines the
phase shift matrix of the r−th RIS, where θr,n denotes the
phase shift of the n-th element. It is assumed that these phase
shift values can be continuously tuned within the interval
[0, 2π). The received signal-to-interference-plus-noise ratio
(SINR) at k-th user can expressed as

γk =
|gH

k wk|2∑
j∈K̄\k

|gH
k wj |2 + σ2

k

, (9)



where ĝH
l,k = (gH

l,k + uk,rg
H
r,kΘrGl,r), K̄ = K ∪ {0},

gk =
[
ĝH
1,k . . . , ĝ

H
L,k

]H
, w ≜ {wl,0,wl,k}l∈L,k∈K, w0 =[

wH
1,0, . . . ,w

H
L,0

]H
, and wk = [wH

1,k, . . . ,w
H
L,k]

H . The
weighted sum rate of all users can be expressed as

Υ =
∑
k∈K

ϖk log2(1 + γk), (10)

where ϖk denotes the communication weight of k-th user.

D. Sensing Model

We consider multi-static sensing, in which the central
server collects and processes signals received from all F SRs
for target detection [18]. The signal received by the f -th SR
is given by

yf =
∑
l∈L

κf,l
√
Λf,lρ(φf )ρ

H(φl)xl + nf , (11)

where κf,l ∼ CN (0, σ2
f,l) denotes the radar cross section

(RCS) of the target from l−th AP to f -th SR, Λf,l =
λ2
c

(4π)3d2
f,od

2
l,o

means the channel gain from the l−th AP to
the sensing target at the distance dl,o and from the target to
the f -th SR at the distance df,o, λc is the carrier wavelength,
ρ(φ) denotes the array response vector such that φl/φf is the
angle of departure/arrival from the target location to the l−th
AP/f -th SR, and nf ∼ CN (0, σ2IM ) ∈ CM×1 is the receiver
noise at the f -th SR. By jointly processing the received signal
from all SRs, the joint sensing SNR can be derived as

γs =

∑
f∈F

∑
l∈L

σ2
f,lΛf,l||ρH(φl)W l||2

Fσ2
, (12)

where W l = [wl,0,wl,1, . . . ,wl,K ] ∈ CM×(K+1) concate-
nates the beamforming vectors of all UEs and the sensing
target.

III. PROBLEM FORMULATION

Our objective is to maximize the weighted sum rate of
all users, through the joint optimization of beamforming w,
phase shift Θ, UAV location q and RIS-user association U .
q ≜ {qR

r }r∈R, Θ ≜ {Θr}r∈R. Therefore, the optimization
problem can be formulated as

max
w,Θ,q,U

Υ

s.t.

γs ≥ γsensth ,

∥wl,0∥2 +
∑
k∈K

∥wl,k∥2 ≤ Pmax
l ,∀l ∈ L,

|ψr,n| = 1,∀r = 1, . . . R, ∀n = 1, . . . N,∑
r∈R

uk,r ≤ Rconnect,∀k ∈ K,

uk,r ∈ {0, 1},∀k ∈ K,∀r ∈ R,
qR
r ∈ E,∀r ∈ R.

(13a)

(13b)

(13c)

(13d)

(13e)

(13f)

(13g)

Constraints (13b) and (13c) represent the minimum sensing
SINR requirement for the target and the maximum transmit
power for the l−th AP, respectively. Constraint (13e) illus-
trates the number of RIS with which k-th user can be paired
is limited to Rconnect. Problem (13) is non-convex because
of the non-concave objective function (13a) and non-convex
constraints (13b), (13d), and (13f).

IV. PROPOSED SOLUTION

A. Transformation of Objective Function

To simplify the objective function (13a), we use the frac-
tional programming (FP) method to convert the objective
function into more favorable polynomial expression. As de-
rived in [11], [19], we introduce an auxiliary variable b =
[b1, b2. . . . , bK ]T to separate the ratio term γk in (10) from the
logarithmic function via the Lagrangian dual reformulation.
This transforms (13a) into a more solvable polynomial form,
which can be expressed as

∑
k∈K

ϖk log2(1 + bk)−
∑
k∈K

ϖkbk +
∑
k∈K

(1 + bk)γk
1 + γk

, (14)

where the optimal value of bk can be obtained by computing
the first-order partial derivative of equation (14) with respect
to bk and setting it equal to zero. When this optimal value
is found, the objective function in (13a) becomes equivalent
to (14). The value of bk at optimality is therefore determined
by

b∗k = γk. (15)

Nevertheless, the final term in (14) remains a complex non-
convex fraction. To simplify the solution process, we apply a
quadratic transformation [11], [19] to convert it into a more
tractable form, which is show as follows:

2
√
ϖk(1 + bk)ℜ{δ∗kgH

k wk} − |δk|2
 ∑

j∈K̄\k

|gH
k wj |+ σ2

 ,

(16)

where the optimal value of the relaxation variable δk is
determined as

δ∗k =

√
ϖk(1 + bk)g

H
k wk∑

j∈K̄\k
|gH

k wj |+ σ2
. (17)

After determining the auxiliary variables bk and δk and
applying the corresponding transformations in (14) and (16),
the objective function (13a) can be expressed in terms of w
and Θ as

f(w,Θ,q, bk, δk) =
∑
k∈K

2
√
ϖk(1 + bk)ℜ{δ∗kgH

k wk}

−
∑
k∈K

|δk|2
 ∑

j∈K̄\k

|gH
k wj |+ σ2

 .(18)



B. Beamforming Optimization

With fixed Θ,q, bk, δk, U , the transmit beamforming opti-
mization problem is reduced to

max
w

∑
k∈K

2
√
ϖk(1 + bk)ℜ{δ∗kgH

k wk}

−
∑
k∈K

|δk|2
 ∑

j∈K̄\k

|gH
k wj |+ σ2


s.t.

(13c), (20),

(19a)

(19b)

where numerator term of γs in the non-convex constraint
(13b) is convexified by employing the inequality ||τ ||2 ≥
2ℜ{(τ (t))Hτ} − ||τ (t)||2, with τ = ρH(φl)W l. This tech-
nique effectively convexifies the numerator term of γs. As a
result, (13b) is rewritten as∑

f∈F

∑
l∈L

σ2
f,lΛf,l

(
2ℜ{(τ (t))Hτ} − ||τ (t)||2

)
Fσ2

≥ γsensth . (20)

C. Phase Shift and User-RIS Association Optimization

With fixed w,q, bk, δk, the RISs’ phase shifts and user-RIS
association optimization problem can be formulated as

max
Θ,U

∑
k∈K

2
√
ϖk(1 + bk)ℜ{δ†kψ

Hgk,k}

−
∑
k∈K

|δk|2
 ∑

j∈K̄\k

ψHgk,jg
H
k,jψ + σ2


s.t.

(13d), (13e), (13f),

(21a)

(21b)

where

δ†k =

√
ϖk(1 + bk)ψ

Hgk,j∑
j∈K̄\k

ψHgk,jgH
k,jψ + σ2

, (22)

gH
k,jwk,k =

∑
l∈L

∑
r∈R

(gl,k + uT
k g

H
r,kΘrGl,r)wl,j = ψ

Hgk,j ,

gH
k,j= η + uT

k ζk,j , (23)

where ζk,j,r =
∑
l∈L

gH
r,kΘrGl,rwl,j ,

ζk,j = [ζk,j,1, . . . , ζk,j,R]
T , and η =

∑
l∈L

gl,kwl,j . For

the binary association between the user-RIS match variable
uk,r, we first relax (13f) into a continuous variable. Let
Ξ(u) =

∑
r∈R

∑
k∈K

ur,k, Π(u) =
∑
r∈R

∑
k∈K

(ur,k)
2, we impose

the following constraints [17]

Ξ(u)−Π(u) ≤ 0,∀r, k, (24)

0 ≤ ur,k ≤ 1,∀r, k. (25)

Note that (24) represents a difference of convex program-
ming relaxation constraint. The lower bound of Π(u) is

derived as

Π(u) ≥ Π(u(t)) +∇uΠ(u(t))(u− u(t)) ≜ Π(t)(u),

(26)

Ξ(u)−Π(t)(u) ≤ 0, (27)

where at the t-th iteration, Π(u(t)) represents the current
value, and the gradient term is computed as

∇uΠ(u(t))(u− u(t)) =
∑
k∈K

∑
r∈R

2(u
(t)
r,k)(ur,k − u

(t)
r,k). (28)

By incorporating the constraint (27) as a penalty term in the
objective function and introducing the slack variable ℘(t)

k , we
effectively address all non-convex terms in the association
problem, and the convex approximation of problem (21) is
formulated as

max
Θ,u,℘

∑
k∈K

2
√
ϖk(1 + bk)ℜ{δ†kψ

Hgk,k} (29a)

−
∑
k∈K

|δk|2
 ∑

j∈K̄\k

ψHgk,jg
H
k,jψ + σ2

− ϑ(t)℘
(t)
k

s.t.∑
r∈R

uk,r ≤ Rconnect + ℘
(t)
k ,∀k ∈ K, (29b)

|ψr,n| ≤ 1,∀r = 1, . . . R, ∀n = 1, . . . N, (29c)
(27), (29d)

where ℘
(t)
k = (Ξ(u) − Π(t)(u)) which can be updated by

℘
(t)
k = max

(
0,
∑R

r=1 u
(t)
k,r −Rconnect

)
, to permit violations.

A penalty weight ϑ(t) is applied to enforce ℘(t)
k → 0, ensuring

that constraint (13e) is ultimately satisfied.

D. UAVs’ Location Optimization

This section focuses on optimizing the location of the
UAVs by decoupling the variables of the UAV for a stream-
lined process. With fixed Θ,w, bk, δk, U , we reformulate the
channel equations as follows:

(gH
l,k + uk,rg

H
r,kΘrGl,r)wl,j

=
√
d−2
lr d

−2
rk (g

H
l,k + uk,rĝ

H
r,kΘrĜl,r)wl,j ,

(30)

where

Ĝl,r =
√
α

(√
β

β + 1
GLoS

lr +

√
1

β + 1
GNLoS

lr

)
, (31)

ĝr,k =
√
α

(√
β

β + 1
gLoS
rk +

√
1

β + 1
gNLoS
rk

)
. (32)

Defining Sl,k,j = (gH
l,k + uk,rĝ

H
r,kΘrĜl,r)wl,j , we sim-

plify

(gH
l,k + uk,rg

H
r,kΘrGl,r)wl,j =

√
d−2
lr d

−2
rk Sl,k,j . (33)



The AP-RIS and user-RIS links depend on RIS’s location,
making optimization problem complex. To manage this, we
adopt a local area optimization approach, restricting RIS
movement within a small threshold ∆ to maintain a near-
constant channel model. To maximize the weighted transmis-
sion rate, we define the optimization problem as follows:

max
q

∑
k∈K

ϖkΥk (34)

subject to the constraint:

∥q− q(t)∥ ≤ ∆, q ∈ E. (35)

The rate function R̃k is given by

Υ̃k = log2

∑
l∈L

∑
j∈K

Sl,k,jS
H
l,k,j

d2lrd
2
rk

+ σ2


− log2

∑
l∈L

∑
j∈K̄\k

Sl,k,jS
H
l,k,j

d2lrd
2
rk

+ σ2

 .

However, Υ̃k is highly nonlinear, complicating direct op-
timization. To address this, we introduce relaxation variables
Xl,k and Yl,k, and reformulate Υ̃k as a concave function as
follows:

Υ̃k ≥ Υ̃∗
k = log2

∑
l∈L

∑
j∈K

Sl,k,jS
H
l,k,j

Xl,k
+ σ2


− 1

ln(2)

∑
l∈L

∑
j∈K

Sl,k,jS
H
l,k,j(Xl,k −X

(t)
l,k )

X
(t),2
l,k

×

∑
l∈L

∑
j∈K

Sl,k,jS
H
l,k,j

Xl,k
+ σ2

−1

− log2

∑
l∈L

∑
j∈K̄\k

Sl,k,jS
H
l,k,j

Yl,k
+ σ2

 . (36)

For convexity, the constraint Xl,k ≥ d2rkd
2
lr must hold. By

using the SCA method, we approximate

d2rkd
2
lr ≤ 1

2

[
(d2rk + d2lr)

2 − (d
(t)
rk )

4
]

− 2(d
(t)
rk )

2(q− χK
k )Tq− q(t))

− 2(d
(t)
rk )

2(q− χL
l )

T (q− q(t))

= ℑ1(l, k).

(37)

Thus, by leveraging SCA, we transform the problem into
a convex optimization framework, ensuring an efficient solu-
tion. To ensure a lower bound on Υ̃k, the relaxation variable
Yl,k must satisfy:

Yl,k ≤ d2rkd
2
lr. (38)

Since d2rkd
2
lr is a product of two convex terms, its upper

approximation is formulated as:

d2rkd
2
lr ≥1

2

((
d
(t)2
rk + d

(t)2
lr

)2
−
(
d
(t)4
rk + d

(t)4
lr

))
(39a)

+2
(
(d

(t)2
rk + d

(t)2
lr )(q(t) − χK

k )T (q− q(t))
)

+2
(
(d

(t)2
rk + d

(t)2
lr )(q(t) − χL

l )
T (q− q(t))

)
= ℑ2(l, k).

When ℑ2(l, k) ≥ Yl,k, the constraint Yl,k ≤ d2rkd
2
lr holds,

ensuring convexity. Standard convex optimization methods,
such as the primal-dual interior-point algorithm, are then
applied to solve the problem. The convex approximation of
problem (34) is given by

max
q

∑
k∈K

Υ̃∗
k

s.t.

∥q− q(t)∥ ≤ ∆, q ∈ E,

Xl,k ≥ ℑ1(l, k),

Yl,k ≤ ℑ2(l, k).

(40a)

(40b)

(40c)
(40d)
(40e)

The proposed alternating optimization algorithm is outlined
in Algorithm 1.

Algorithm 1 Alternating Optimization for Problem (13)
1: Initialize t = 0, g, Θ, G, w, q, U .
2: repeat
3: t = t+ 1
4: if max

∥∥∥U (t) − U (t−1)
∥∥∥ > ϵ then

5: Update U , ℘(t)
k by solving (29)

6: end if
7: Update bk
8: Update δ∗k , by (17)
9: Update w, by (19)

10: Update Θ, by (29)
11: Update q, by (40)
12: Compute Υ(t).
13: until |Υ(t) −Υ(t−1)| ≤ ϵ
14: return U∗, w∗, Θ∗, q∗, Υ∗

V. SIMULATION RESULTS

This section presents the simulation outcomes to evaluate
the performance of CF-ISAC system with URISs. In the
considered setup, there are L = 4 distributed APs, K = 4
UEs, R = 4 RISs, and F = 4 SRs. The users and sensing
target each have a single antenna, while both the APs and
SRs are equipped with 4 antennas. Each RIS is composed of
N = 8 passive reflecting elements. The maximum transmit
power at each AP is limited to Pmax

l = 1W, and the
noise power is set to σ2 = −110 dBm. The minimum SNR
threshold for sensing are set at γsensth = 0 dB. All APs, users,
and SRs are uniformly distributed within a circular region
with a radius of 1 km.

Fig. 2 shows the convergence behavior of Algorithm 1. The
Algorithm typically converges to the optimal value after about
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Fig. 2. Convergence behavior of Algorithm 1.
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Fig. 3. The effect of sensing SNR threshold on the weighted sum rate.

ten iterations, highlighting the efficiency of the proposed
method. Furthermore, as Rconnect increases, the weighted
sum rate improves because each user can be paired with more
RISs.

Fig. 3 illustrates the trade-off between communication
performance and sensing requirement. It is clear that the
weighted sum rate for all cases decreases as the sensing SNR
threshold increases. This happens because a stricter sensing
constraint requires more power for the sensing beamformer,
leaving less power available to optimize the communication
beamformer for maximizing the weighted sum rate. Besides,
our proposed scheme considerably outperforms the CF-ISAC
systems with fixed UAV trajectory and without URISs, thus
confirming the benefits of deploying and optimizing URISs’
location.

VI. CONCLUSION

In this paper, we proposed an efficient optimization frame-
work for the URISs-assisted CF-ISAC system. The objective
is to maximize the weighted sum rate by jointly optimizing
APs’ transmit beamforming, RISs’ phase shifts, user-RIS
association, and UAVs’ locations. This is formulated as a
non-convex optimization problem, which is addressed using
an efficient alternating optimization algorithm. Simulation
results demonstrate significant performance improvements,
showcasing the potential of our proposed approach for future
RIS-mounted UAVs assisted CF-ISAC applications. Future
work may consider imperfect CSI modeling, hybrid/active

RIS architectures, and learning-based optimization for next-
generation CF-ISAC performance.
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