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it VAES] olzmuz dEEE= jds MZ(iHA 8 gh)
§ ¢ 7] AAE np=a
9t @4 " FAl(element-wise mulitiplication)

di(2,0) . (®,0) eyl ey olelo] elhe} AHgAL g 7ke] Az

di(®.0). (@0 oo e ofeo] eheluteh AbEA W 7hel A FAE A

b, ITHA ARERE whe] 9ol whE MIMO -S4l Al=®I(100)9] &2 7] ek 178 S HAsh &

I'($,0,%,0') = argmin I(®,0,%,0":d))
(®.0.9".0")

dudF 194 Al 714 s 2E(110) 9] =7 AxE YJEhATT.

Algorithm 1 Variational Autoencoder for sensing user location

and complete data distribution

Input: d;(2, Q), (fI?,@).& L

Output: d; (.0 ), d; 06+ (1-6) d;{:Il )
Initialization: d;(®, ©), (#.0).4.d; (® ,0)

i: while I7,..( @,6,@';,6') function not converged do

2:  Find: m samples d; (@, O) from {d;(®, ©; 1)} ;3

3:  Find: m iid. samples z from prior, {z(i)}]",;

4:  Find: m iid. samples v from N(0,1), {v(7)};3
5 for¥Vj € mdo
6
T
3
9

z(l)p“ o ) 2l E(dy (9.0)05,v) using (13);
di(®,0;i)« F(;.p v o (21dD)) using (13);
Evaluate constrmnt (l?e) and (I2f)

Calculate: mgnuu 1(d, 0.¢ _() d;) using eq.
(¢.0.9'.0")
(10), and (16),

10: end for
11:  Compute ($.0)— gradient using (16) :

g.(8,0) « L 3°V(8,0)11,,,(9,0,%,6");
i=1
122 Compute (&, 9’ I gradlcnt using (16) :

gf(q) @)i_ ZV )ILaw.(q) @ q’ e)
13:  Perform smchastlc gradient descent (SGD) to update
parameters:

(£,0) « (9,0) + o, xg.($,0),
(®,0) « (@,0) +a, xg,.(®,0);
14: end while i
15: return d; (@0 )and d; ©d+ (1 -48) 0 dy(P.0)

AL 71A S BRE(110) AR o] fAE vnte s A w3t %3 22 e #EE Sgetal ags
QEElu ofeflo] (104) =58 AREAL @atate] Adls A4S & A=s doh(daes 19 1~ 75). Al 717
3k RE(110)2 MINO §41 Al2=®(100)] HAshd 24E& Axdsta(dass 19 8 ~9%), A4 2 &4 3
4 st 7127] e ARkl wiZiaE QdlolE sk (Yare] s

19 11 ~ 13%), A4 2 B4 34 A

Ad we @), 33 (PO w ATy meEe)E ves Asa aue ATE AdE BBE £ At

gl

_17_



[0157]

[0158]

[0159]

[0160]

[0161]

[0162]
[0163]

[0164]

[0165]

[0166]

ZIHSdl 10-2024-0071264

stA | A2 71A gy BA(120)2 Al 714 gy 2E(110) & F3)
Y E(F, QEHWHE A4%eted 2o JAES dSste] ¥ ¥
2d(120)2 GRU(Gated Recurrent Unit)o2 F4=E 4 o}k, = 5%
& 2d(120)9 +A4S vERd =Wolth. GRU(Gated Recurrent Unit)E ¢

JE(z)7} Y AAF L Muy BEow PAE & Aok,

g moR Az 5o
o AN, A2 A S
gol 4 Aol we Az A %
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= 2
I
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A
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A AIE(r)E AFwel Aels s JlostEs o gE Aue ¥ AT F Avk. delE Aol
(z)& A AE7 nejehd ek old AHe BARE Aold & Atk 24l ACIE(r)sh ElelE Al
(z)°] 28 03 1 Aole] ghe 2= ATmel= 843 F4E 2 @

oldl AF=E 4 Avh. GRU(Gated Recurrent Unit)E 31E AHl(h)E JulolE 37| A& 3171 F38h2] 189} %

A AAZ(fully connected layer)ol

hy = (1 —_ Zt) X h-( + 2z @ hy

he . gz -108e) &= e
A2 71A st Ed(120)2 WEW] FQ3 A

Kel
=
Absolute Error: MAE)®} 72 &4 st=E 714 4 Q).

(s73H4 19)

J
Z |Predicted value — True value|
MAE = 2= .
Number of data points
g, T = ALd s T Gy vae geeae 98 de g aua 5 g 2naw o
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Algorithm 2 Communication Resource Allocation Algorithm

Input: d,._ ®.0.P.VleL;
Output: ¢,0, P*;
Initialization: Neural Network Parameters;
1: while (Episode == Maximum) do
2. for Ve L do

3 if (Training == True) then

4 Evaluate constraint: (12a), (12b), (12c) and (12d)
5 Calculate: Mean Absolute Error using (19);

6: Save: Trained Model Parameters;

7 else

8 Evaluate: P* from Trained Model;

g Calculate: X = P (5in®)(cos®),

Y = P*(5in©®)(sin®), and Z = P*(cosO)
for beamforming in (X, Y, Z) surface:

10: Obtain: Target Oriented Holographic Beams
utilizing X, Y, and Z in (X, Y, Z) surface;
11 end if

122 end for
13; end while

A2 71A g 2E(1200 HE HU LAMAR) AMES F3 g4d e E AAeta(daeE 29 5-6
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#e AN 4 o (daEE 29 8 ~ 105).
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