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HFee2IER IRS-UAV TEEHHRY

I &R

FOHES

(MEEBIAFYEEETELEFR  E 1 454003)

i % 4t R 4 E (intelligent reflecting surface , IRS) B 4 & A #l (unmanned aerial
vehicle, UAV) # By T & # f5 R AW E B E M F Mk BH M A A, R H T — 6] #
Pty IRS-UAV E4& F 4R 7T £, T EEA TR EREMHAERE R, FEAL
IRS-UAV X H W BERERRANARAW G EEMAE R, A& F £ ,IRS-UAV £ K &
# 3F (base station, BS) 4Tt EUEFF 8 B AT, RE RS BS W ESLH 7, & B A
PRHAKENHELTEE L, SHBEEREMTHAEANEL IRBRAAMETX
TRERS, 44T ZFFRETIRL B A EEF IRS-UAV L F %5 F 486 0
O A AL I R, R R S AR T R AT T R, E R T FI R A R

Kl EHRRHE; TAN; EAMEREGERE; b BRE; RARTRE

B RE K5 1 (intelligent reflecting surface, IRS)
SR T AR RAE TO L0 17 1% i A0t 8 A J S ke F) T 2%
TR IRS JE S R A B 9 R TR A AT
A S A S 5 B R AR RIAR (24 3 AT LA o) 1
5 JE 3 (base station, BS) 15 F /™ 2 8] 18 {5 1 4%, $2
GG AE L i PERED . SCER[ 7 I BFSE T IRS
S Bh oL BRI RE 114 5 ( simultaneous wireless in-
formation and power transfer, SWIPT ) £ % A .4
JETFE 22 £ 413 A (nonorthogonal multiple access, NO-
MA ) W2 38 2 1 G D0 T 32 25 1 P03 B i 5 e |
BS fhii il AR MR i D)3 e LA IRS AHAS H
H/ME BS RS DA IR, SCER( 8 JBFFE T R AT
HERK RS Hi ) NOMA 45, #fE S 1 v WAL 4 £ P4 =X
A IR TR EMR LTS 00T IRS A8 T 42X
TR INEE Sk, SCRRL9 JWFSE T IRS 4B A7
HEHE NOMA 9 45 | 15 3% 252 AH (37 18 BIORA 62 14 175 10
LAk IRS JUR B S HINL , LIRS 2% B 52 3
RARACR G BRI R

TE 2 HT R 2 B G, IRS 38 5 Bl [ 1 42 4%

FERSRE | OP AR AR AT 36 et BR f) T LA R R
FGEAFPREE , A JCSm A5 e RE ™ 28 T A FIE
M2 T, TG AL (unmanned aerial vehicle, UAV) LA
LR PR AL BT PE FIA AR B AR | RiE 8% 35 17 45 i 52 2%
27 BYPRIE AT S50 1 1 R S R A T B, T
TE 251 o ves 1 (= I EL SN LN IR O A E koS ek [=Eoid
PEAAIATRIE LT, UAV AT LAAE Ry Ok 4k ol | 242
BEAE R ST ISL Z [8] g 37 e e e SR
HE, UAV 951 A IRS f 07 B B 4R 4L T 2]
REVE, 455 P I OL 3 A SRR B e Tl 5 W 4%
MIPERE, SCHR[ 10 R ABFSE T IRS 4B 9 UAV-
NOMA "FAT4% i W 2% , i 2t 1k TRS-UAV 917 & |
IRS 1Y & S R BOE AR, T 52 80 T FH P 3R
KA

R, EA MR Z A T A UAV F1IRS 42
TR G B R, FAE A 208 T RE N FEIX —
RHERR . TEE A0 A5 PR EEHh  IRS 1Y RE & IH AR
HHESZW ARG REARPERE . S, A SO PE L 2%
BT UAV 5 IRS M3 2 T —FhZ5 G ae st il e

@ WA BRI S (242102210193 ) FIVA 24 1o S4B URHIFIE 42 (24 A510004 ) B BHITLH
@ 33,2000 44 AR BFE O ) BEAR , UAV 345 ; E-mail :3329516108@ qq. com,

@ WfE1EFH , E-mail: 2614023@ qq. com,
(Wicki H 191 .2024 - 10 - 03)
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(energy harvesting, EH ) FIH} [H] Y14t (time switching,
TS) BORML i 75 58, B 1A PR IRS 15 5 i
L e g A N U 1O S R NTTR= I P S A
VeI 2 B BL: AT RE AR B BORI AT
4% 5 (information transmission, IT) By B¢, 76 N 47
EH BB, IRS-UAV AU BS WS RE S, 3845 3 7
A SO ER ™ o A AT 1T B BE, IRS-UAV il it 75
BS FIH P Z [ S od {5 e 4 f P RS (s o %
%) BS, ML #HE IRS-UAV, REAEAIE A S
ARRITEOT, BERG 1 EEMmER,

N T KRR GG AL R AR AR, A
SCERXT IRS-UAV fEA5 5 vt R v i B8 i A
FOHE R AL E AL SR AR Y )R, 42 1 16 B A A
TR (block coordinate descent, BCD) ¥, 1 H.4%5
A T 5% B A R i B HAB A T %
AL el 2 A RE BN J7 2 A1 L, IRS-UAV AJ
LA BS FRECAER , I8 LB 4 TP il 1 XAk
ARRLIEAHORT, $2 T T REERRER H A H R RETI,
AE B A FI A I D T R GE 0 RERE B T
RGBT A], AR T RGUE B AR A R
SRERACE,

1 A=A A o] 5 A

1.1 REGER
WE 1 FR % RS H IRS-UAV B K LR BS il
kAP, IRS &—HA M A5 LS
(R TR TR, IFC AT AE Bt WS AR H i Oy TR SR AL
HL 7, IRS-UAV S HI P T M2k (line of sight, LoS)
HERG PR B R EE R P Y BS, BRI BS MY
REGEGBER h,BS BIREABRE L R w, = [x,, y,]1",
B EANRAPRBIRE AW, =[x, y,] ke K =
(1, K}, BEER O, T FoRA MRS, UAV &
e BEIE E Sy H, AT R T8 T35 %10 50 N
ANIFBR I BRI ZEIT ] 6, IRS-UAV HY/K A4
WESL N g, =[x, y,]"c BT UAV I RITRENA
R, UAV 75 2L 2 a0 T A sh 2 4444
(1)
4 =4, 4y = 4y (2)
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K v, N UAV IR, g, il ¢, 7051 UAV
(RIS L 07 B NS SR

«I)) -

BS

UAV
hy,

E 1 IRS-UAV TTZ&i@E S MK

AR R 2 DB Be: (1) EH BB, BS LA
TEV)FE Py AERF[A] 7 PN 38 5 4 1) IRS-UAV 2
fitaga  IRS-UAV ZERF[H] 7, NS B BS ) P &%
AEtE; (2) 15 BEH B B IRS-UAV FFH7ERTE] 7, N
WAE R R RE &, BB b A RRRE ] ¢, IS B
B4 E) BS, it P4 IRS FHFSHE [, FHT A & EH
T A5, #F— L& R G, 76 EH By
B IRS MM HEER R N 0, TE 1T B, EH 0,
FR o ARBIZ M SRR I AT (5 RS MR B R
FHY, N UAV B IHL 5 18 BT AU T EA 12
[IEERS " AN BB T — S i B V5
I, P EEE GNP OREEAE  RAE 2 1) &
A7k, TRS-UAV 2| BS HIF7 k | IRS-UAV P £ 3|
BS 7E n BFBRAY A SRUFEEERE N by, [n] € CM
h,[n] e C"™ HMh,[n] e C™', FrfEiEEREE
ARG ] DI A

hbr[n:l =
n P gL 1 N
VB, ]( /p N 1hbr [n] + /p N 1h1)r [n])
(3)
hrk[n:l =
/ n P glLes # NLoS
Bl ]( /p +1hrk [n] + /p +1hrk [n])
(4)
h,[n] = /B,[n] i’k (5)
Aol p WEITHT, By [n] = daf[‘)n},ﬁbk[n] -
B() _ B() f— 4 IE'I v
m,ﬁﬂr[n] = d;ﬁk[n]’ab’ M a, TR EIEFETS
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$, B, FRSHLIEE N 1 m BHHIEIEINZ, IRS-UAV
FIBS B N " [(n] = ||w, —q,]|*, IRS-UAV
FHPEREE RO (0] = |w,-q, |, BS EFH
Pk ER N d,[n] = (lw, —w, |2, JHEXSFRE
F oA e m N UAV SR P BENLME . TRS-UAV
RATHE, LGB AR R 1 EEZ LoS A, HiE
FEIr PR - (G O, 38 8 R EO R A ] B AR AR

RIS 55, SR M I T ORI, l’%ph};f,[n] >>

s L] o R R BT BT
AT R (RIE . I, 20(3) Fil(4) AT EACS
b, [n] = /B, TnT i ] (6)

_ P gles
hrk[n:l = \/ﬂrk[nJ P+ lhrk [n] (7)

£ N7 EH BB, BS 1 Jcil i B BE # 1] IRS-
UAV $ftaE R S5 13 IRS-UAV K BE B AL 544 H
F1. IRS-UAV R RER FIZE £k A P I n e
3 R (8) M(9) . 7E AT IT Bl IRS A
EH BBl nyne i 5 B H PO (5 BB i S BS, 1
H— A S5 56 kAP I AT A R R R
X (10)

E, =1mP,| h,[n] !’ (8)

E, =Py, | hy[n]Oh,[n] +h,[n]1* +

nP,7, | h,[n]1?
(9)

R, =, 1log, (1 +r1,) (10)
L. e (0,1] RRERFEINBCR; r, = P, | hy[n]
0. b, [n] +h,[n] /0P, 5 kAT HY RS
s o HE M S 2%, 0, MO, 5351
EH BB IT BrBeid) IRS A HIRE , 0 LIRR N 0,
= diagfe ™! .o, e | MO, , = diag {e?h! oo
eien Mg O, e[0,2m),meM= {1,
.. ,M} R
1.2 EEARH

A% 3C H bR TE Rt R (9 R B 3l 5 Ak UAV
PLE RS FHFS J B F0 5% 8 43 T ok de R AL R G215 B
MR, AP = (P, Ykt = {1, Vk} 7 =

(7,7, ] MO, = 10, Vii, Kk, et @ L
FRH

K
Pl: max 2 R,

0,.0,7.t.P.q, ] ( lla)
s.t. P, <E, Yk (11b)
K
Mu( Y, (1) +7,) <E, (11c)
k=1
K
AT+ (1) <1,Vk (11d)
k=1

0<6,, <2m,0<86,,, <2m, VYm,k
(11e)

T, Ty, 4, =0, Yk (111)

P, =0, Yk (11g)

K (11b) FoRm5E k AP LATEAE AN BE
ZHARKTE kAP REMRER Z A (11c)
FOREAS IRS JTLIHHFERRE R Z FIARE T IRS fift
TR RE R, o FOR B RS SN FERY fL I BE &
K (11d) TR RGeis 1 T A Z HURBE R T [ BB

2 Mt E %

2.1 BCD FAi%

BCD J5 i 7E A0 B AR AR A ) U B DL
Mo (1) BRARE 2% BE 3 8 i [ {43 24~ F
[) 51, A 1) REAF G A 57 FL 25 5 R e, DA AR
TEARAR IR IR IR, (2) b T AT IR
AT AN SR A, A8 T A S5 Bn R Ge b S2 SRR
(3) WS 7 — 2 4504 T, BCD J5 i T LAARIF IR 84
SRR A, e 2 2 R A

YT IR P1 SR IEAR A AR R L S
Z ) I BE RGP (A5 H L HOR 15 5 AR,
K AT A BCD %, BCD 5 B0 &2 26 (n)
RO it SRy 22 AEDGT 7 B4 %) - [ L, DT i 2 s IR
R AMERE . ERHE T I — 0 AT DL 4 ko S )
B PL 45328 3 A5 T g+ [al - B BCD
T R K RE 18— A TR . Sl XA TR Z
(1R SRS | Fpe 2 LTI oR A 1 D )
2.2 IhERNETE S ER AL

FEARAL T3NS (8] 43 RO, 75 2251 E UAV 1)
Wil g, F1IRS HOAHBSRE I, SR 5 Re n) il P1 §% 46K
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[l P2, P5: max| ' [n]0O, h,[n] +h,[n]|?
K P U ’
P2, I{I}raltxl; [tk 10g2(1 + ;zk)] (12a) (16a)
2
st (11b) . (11e). (11e) . (110) . (11g) s.t. P, <7 mP,[Tr(HU,) +| h,[n] "], VE
(12b) (16b)
rank(U,) =1, U, £0 (16¢)

KH: ¢, =1 hy,[n]O, h,[n] +h,[n] 12 AT R
R (11h) BRI, RETIARAZ R T, = 1,P,,
TR P2 AT A RN

PS:I;SE?I% [tk 10g2(1 +Zlfzk)] (13a)

s.. T,<E,, Yk (13b)
E, =0, Vk (13¢)
A (11e),(11e),(11f)

T BN (S T 4, ) P32 — ATy
Pl B TR, R 3 AT L i fE R
HCCVX ) HATRAR
2.3 IRS &ML

JCIETE P o7 ¢ ML P3 iR 19 g, . F1E PI
uJ DL B ik

Pa: max| hy[n]6, o [n] +hy[n] )

(14a)
s.t. Pty <Pyt | by [n]O, h,[n] +h,[n]]’
(14b)
X(1le),
TR P4 SR Y, xE DL B OR A, i DAk
o
2.3.1 1T W RAEMB BT

FEIT BB, IRS F15) B 4524 % RH G I 1) 4 1% A
FEUEAT XI55, SCBE IRS A ARRE > ) |
0., = arg(h,[n]) —arg(h, [n]) -
arg(h, ,[n])
(15)
KA h (] 2k, [n] W m AIEE, b, [n]
Bh,[n] W% mDILER,
2.3.2  EH WM tEMHB I
Jebu, = [e e u, = (w11 A

h’k = I:hlb—ly[n:lhrkl:n]’hbkl:n]]H’ ?fgﬁﬁé\ Ue =

wu' M H, = h, h!", 7L P4 AT LIFRTRH
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SR, A (16¢) AR 1Y, PRICR F 2 T4
TR AR DA ] 8, T AR S AR, 9 5%
P rank(U,) = 1 TSN HRHEIER | U, || . -
1O, =0, U, || . =3 s.(U) | U, |,
= 8,(U,) .8,(U,) F/riilF U, 5 e M KT 5H
5, B4, R8PS A LIS Ry

P6: max| hy[n]O, hy[n] +hy[n] 1% +

kU . - 10,1, (17a)

s.t. 3 (16b), U, 0 (17b)
Kbk HIESTH A, A P6 & — ™ [n] &, 7T DA
FHEA B AR AR i g A 7R A
2.4 UAV I EfRK

XT—NGEM 0,.0,, 7.t P InE Pl AR
AR, I, TIA 2 AN it AR ok i R X A AR
L B a,[n] = d,[n] FIb[n] = d}"[n], HAH,
% a = {a[n],Vk, nl F1b = {b[n],Vnl, A
2, [ Pl HT RN PT,

K

P7. max ), [tk 10g2(1 +y, a;ﬁzE’Ei] lzk[[nn]] 2)
(18a)
st dy[n] <aln], Yk.n (18b)
A [n] <blnl.¥n (18¢)

H(1),(2),(11b),(11c),

Krpiy, =P/0”, MB,[n] = Jﬁji Ik, . [n]l,
T, Pe Al wa 25t JE =0 (18b) Fl (18¢) , HI, %
WAL @, [n] FIb[n] SRIEAAE S, SR, b
T H s sk BN P LA 3K (18b) L (18¢) . (11h)
F(11e) BRI, A8 PT T3S 2 BTF1Y .

BEXF L3RR SR P 280 ™ 38 3 5 1 A TR A o
X 45 E B R TR Lag,[n], YE,nt Bl {by[n],
Vi, [)E P70 Hbs REGE M 2 (22) B — B %%
BRI,
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’kai[n]
byl n]
(19)
'ykﬁAk[n]Bk[n] )
+

Gl o=
(20)
2y, A, [n]B,[n] )
el ol
(21)

kBi[nJ -
yzf[n] )/

kAi[n] 2y, A [n]B,[n]
Mo,k[n] =1 +’);€,k[n] a’)(giﬂ)[anO[n}

Ml,kl:n:l S ('Vk,BAﬁn]

(B+1)
Qi

2')’;582[”]
byl n]

Myuln] = |

2
log, ( 1+ n?k [n]

ak[n]

275[”]AA[HJB/C[”]
a,”? [n]b[n]

Mlvk[n]

10g2M0'k[n] +m(ak[n] —ao‘k[n]) +

szk[n]
m(b[n] _bo[n]> (22)

RN S £ 8 PR (R0 L R A 1

B, BS 5 H 2 A (R A AT LR

| B [n]Oh,[n] +hy[n] 1> =B, | k,1*/dy,[n] +
MB}/(di [ nld;[n])

(23)
[FFE, BT — B Zs i XA
E.=zZ,,+Z ,(a[n] —ay,[n]) +
Zy,(b[n] = by[n]) = E/
(24)
By 2B, "
Bz (= P 0] —nla)) )= B
(25)
- a;[n] <ag,[n] -2ay,[n]a,[n]  (26)
- b’ [n] <b)[n] -2b,[n]b[n] (27)
Kb z,, =- 2P, D/by[n]), ¢ = MnP,T,,

Zy, = TmPC/ay,[n] + TPy (C/ay,[n] +
D/btz)[nbazl,k =—( (7'1 + Tz)npoﬂck/aﬁfkl [”J ) ,C,
=B, | h, 1> HID = MBy/d [ n] ., FIF EiRFE R
T2, vl LR R) R8 P7 18T 363 Ry [a) 5 P8, W] /8 P8
SE— M R, ] DGE S bR R AR A RO D P8,

K
Ml,k[n:l Mz,k[n}
re: ;rnwg?’(’kgltk Mo,k[nhnzak[n] * Mo,k[n]lnzb[n]
(28a)
s.t. P, <EY Vi (28h)

K
Mu( Y, (1) +7,) < Eb (28¢)
k=1

& [n] +ap,[n] -2a,,[n]a,[n] <O (28d)
A [n] +b2[n] =2b,[n]b[n] <0,Yn

(28e)
K (1) F(2),

3 BEZR

3.1 FESHIEE

KFUTESEE AR — e, 15 s i
P BN w, =[50,100]" m, w, =[40,0]" m,
wy, =[75,100]" m, BS MK B w, =[50,
501" m,BS WU S H, =30 m,BS KGAYTIFE N
100 dBm, UAV B b5 07 B A5 R A& 530K ¢,
=1[0,0]"m g, =[100,100]"m, UAV Ki7EE
M H, =30m, UAV B RATHIR P, =40 dBm, e K
RV, =5m-s'F WAk ¢ = — 144 dBm -
Hz',y =10,8, = -22dB, T =20s, N =50, u =
10dBm, n = 0.3,k = 0.5 fl M = 50,

PIEHZET REAE 6 FiAG 5 N itEne, H
Hilgpse 1| X RASCER M 28, 5 2 ~ 6 FIFXT LG
SR, W L ARSCRIM I T S, W5 2. IRS-UAV
[ 72 7E (50,50 ) B KF-07 B, S5 3. 1RS (A1 {7
O, JERENLAE RN . 5t 4IRS WRER R 5B
ERTC RSN M/2 A, F5c 5. 1IRS-UAV A T4l
I EERER . Y5 6. IRS-UAV [H5E 7E (50,50) fY
KL IRS TEAZ i A rh AL BEAIL
3.2 (hEZRSH

&2 s T UAV RER TR UAV LB OLA6 Y
S, P 2 AT, UAV A fl o 303800 H s £ 4k
AHEESLW, UAV AT i/ NEER G =100 J,
DEPHET 63656 F 96 4 F A [H (1 & 7
B, WA RE R TR AR N, UAV 7] LLE i S AR5
e, T8 & R GE MR B e fmtEae. 78 ATk,
UAV B SRR F P i 7 ik AN & B ©A TR
TG, BEAN, RIS AT IS [ X LA Wt A2 T A i 7%
AR K, UAV AT5 R T LA JHE R0 P 4 30 1 1h i
& R m A ES AR
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y/m

b i ! . - , —
0 10 20 30 40 50 60 70 80 90 100

E2 UAV AL

K3 R TSRS HA SR e AN ) 2%
RN IR G RE AR & 3 Al 5 H A
LRBEAN L, A SCRRAE A R ARRECT X 2 i &%
GERE AR R I B AF M RCR PR REOL T HoA SR
5o RS B RE R DT RAR L, AR SO
REMS T8 I REREICAR | AT — 20 B4 i B> RSERY
RERACR . BERCARTE T N BS A BB -8 H e
SR IRS-UAV 1T LAsi /b ok S 3 v Y 9 1
M3 R A R G RE AR, XK T Ay
FETE TR At 3 15 Y 4% (wireless powered communi-
cation network , WPCN) J7 [l A/ 5% B A DL A 1

15
510+
E
=
i
5 s
1
E 2
| 3
—— 54
—%— I35
—+— k6
0 1 L 1 1 1 1 1
1 2 3 4 5 6 7 8 9 10
IEARIREL

B3 BEXNXRSERRHHXRE

K4 Fois T TR A B S R AR R G B L
AR BS KSR APERE, A 4 AT DL
F il WA DR, prit Bk e iR m RS E B AL

— 208 —

AR P A 2R B e AR W R AR
ARERMUER R, ORI N BEE DA, IRS
AL B 22 1 e 1 R AR AR -, O T DL I o
A B R R IR 45, AT 2 R R SR EH AN IT

PERE

20

—
W

i 2/ (bps-Hz ™)

50 60 70 80 90 100
BSK S Uj# /dBm
B4 FEESBS ZSIWEMNXER

20 30 40

e 5 h AR SRR S RAREERSGF R
i AR A IRS JCR M ¥ Bk T, M
BIs haf LA B MR, pr e 5k 5 Al
BRI 00 SR AR e R 5 i $5R k) R LI
WAL T HAMEER D, XRZUWM T IRS TER M W
SR GAR DAL MBI MR AT D) i
B R AR A A 1 R B R 55, AT R R AR Y
IT PERE ; (H2 M 3503 — & $0w J5 e 231 0 s 23
FE , R SRR MR 55 1) P 3t 2 Aok /N | 8 i A1

25

o3
(=}
i

g/ (bps-Hz ™)
w3 o

;e

(=}
oo

32 64 9%
M

Bs5 MMEESMEXR
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3.3 Xftkor#r

T BRI O SR 0 A A SCR O B2
RGHAMIA J7 2347 TR AT, 53R [10 ]
AL, SCHik [ 10 18758 T IRS-UAV % B NOMA F 17
SERR R4l L TIRS-UAV B0 IRS B &5
OB FARRS SR AL P 3R, i 4 fs,
AR SCHE A T SRAEAN IR A SR D3 T (AR B A i
R WE R T CHR10] T 2. Rl B s U %
I A SR 3G 25 SO B, X2 PR AR S
FREEA T e B R U1 R | 145 IRS-
UAV REGETE A RCHF FHRE s 5208, T EE 5 T R4
FESNE TR

SSCHRIT TAHEG, SCERL 11 JWF5E 1 IRS 4B |
TTHER% NOMA 4% | 76 7 2 AH 5 F1 S B A7 19 17 1
B IRS TTE RSN, DA A 2% B A
KAERGAF B A AR, WK 5 Fios, A7 %
TEASTA] P R T 45 2 A% i A0 38 2 s T 3
BRI R, RenlREM B ERZ WL T,
ARICTT GG o5 SN B K RN AR SO Z A
T UAV BR8N, S IR %E IRS-UAV By & FAH
R 42 T R RIR AR R

L AR M AT LR A SCHR B 5 R
FEHE R R GLE B L AN 5 e R T i AL
TEAHER %, XRWA O B m RGN
17 JE A i 1 238 T g o A8 O T EL A 3 R O
Wi,

4 & i

ASCHR I T — R 0 e LA i % T &
AT IRS #iB UAV RS0 RE AR BRI ] 2]
HBAR | BRI R G0 095 5% i R F e B
R, UHERSFAT UAV BR8P IRS fyn]
FAYVE, i T IRS 7E15 5 Ui #E b ag ik s A
SRR, ELIKT 5, IRS-UAV AES M BS Ui £k fiE
it A X e RB ST AG FH P, AT 98020 %o 478 L
MRS, PR T R G R BE AR, ILAh il e R
[vi] s (i) B PR A 7 B et MACHE R 2 1 i, 1 7 S8 e
A S5k R P R P TR b G RE T A TR 9%

2750 2 A RHEI B R AT RE R ISR B B
M EAT(E AL B, 75 R AT BB A B B, IRS-
UAV M BS W BE g 1 I8 FL Uit 45 FH P 78 BAT AR
BALHIB B, IRS-UAV 57 P 5 BS 2 [8] 138 {5
R PR PR S . O TR S BRI A A
RN UAV 7 B AHSC AR M LA m) 8, AR SR H
T YA bR R R (5 B R R, S5 T R
FHEG, BT 10 7 B A 32 3 R G {5 B AL i i
[0 & B Ly i

G54 e S SO RN R DI B AR B 1 5 75 58 7T LA
PERTRE R RCR WD RERE . BRI AR R 5
A Dl i 1y R85 728 A AN P 7R R RS IR
O R

T 2t AN RIS (] B Y R AT R TR A 55, A D
R GERI BT RISE IR, RIS 245

SR, 1% I AR STk A AE — AR 2
W ERRGE . B 5, R AR M RCR IR Z A R R 1Y
T2, T AR | PR i R S A o A B, AR T
51 % B U AR e M, HE TR 2R S8 IE A 1R
PR . LUK, > il dat WS 5 B [ D) 4 B AR AH 25
B, RGBS M SR LT RS A
TERASAR B DA 2= W S SRR 4 s T ™ I
Ko A, BE WO 515 B A% Hi = 18] (4 e E] D) 4
PR A B 11 S B s S ATL R, X — 75 SR T Btk — 20
IET REME e, TR IR KSR, BE i IUR T
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IRS-UAYV wireless transmission scheme based on energy harvesting

Wang Chao, Guo Hui
(School of Physics and Electronic Information Engineering, Henan Polytechnic University, Jiaozuo 454003 )
Abstract

Aiming at the optimization of information transmission rate and energy consumption of intelligent reflecting sur-
face (IRS) combined unmanned aerial vehicle (UAV) -assisted wireless communication system, an innovative IRS-
UAYV wireless relay transmission scheme is proposed. The solution combines energy harvesting and time-switching
technologies designed to maximize the system’ s information transfer rate through energy harvesting supported by the
IRS-UAV. In this scheme, IRS-UAV first collects the energy emitted by the base station to maintain its own opera-
tion, then reflects the energy of the base station to the user, and finally the user uses the collected energy to upload
information. This combination of energy harvesting and relay transmission offers significant advantages in improving
system performance. For the highly coupled non-convex optimization problems such as resource allocation, phase
shift matrix and IRS-UAV position, the block coordinate descending method is used to solve the problem, which ef-
fectively reduces the complexity of the problem.

Key words: intelligent reflecting surface, unmanned aerial vehicle, wireless powered communication net-

work , energy harvesting, block coordinate descent method

— 211 —



