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Algorithm 1 Procedure of State update

1: Notations : the number of feature d, the number of content /, user stat¢ sy, the set of content C, selected content index ay,
user feedback r, constant y, learning rate «
2: State Update(t):
3:itemie€ (1, ..,7)
40 i 1= 0 then
5 initialize s, € [0, l]'l with prior information
6: initialize C; € [0, 1 |" ¢ € with prior information
7: else
8: Siel =5t — zlP[(‘I(\;{,'”(‘u. +vs:)
9: Ca, =Cq, - 2¢1|(C,,,,\,’ -1)5¢ +¥Ca,]
10: end if
11: retumn sp4). Cq,
Er4
H1Y RS §2E 55 UEYIAN L3510, | Szl
ZH 2EXO WE A5EUS S
YA H1 Y ReSH HES BN WEASN 2Hst0l, | S222
=H ZEXO| O3 EAUS BS
HSEgt Y BAYUSELE JE 2420l HAI =S, | S223
A5 HERAIDN s &S =8
EH5

Algorithm 2 Procedure of updating the meta-verse environment change system

Notations : preference network Q with @, target preference network Q with @, user state s, the set of content information

C, user feedback r, discount factor y, epsilon €, replay memory M, the number of contents /

2: Initialize Q with random weight , 9 = ¢

3: for time-slot 7 € {1,2,...} do

4 forie {1.2,...1T do

5: Q(s;.Ci:0)

6: end for

7 With probability € select a random action a,

8 otherwise select action a, as the largest Q(s,,C;:6)

9: Take a;, observed feedback r

10: .\-M.C,’,‘:' = State update (s, C,’,,, r)

11: if i # a, then

12: CH !, vie {1,2,...1)

13: end if

14:  Store transition (s;. Cp, . v Sp41+ {C,'.”}V“,“_zm_”,

15: Sample a mini-batch of (s, Cf;j. Tjs Sjtls {Cg'}l]vﬁ“j.m,], from M
16: i* « argmax;¢ ,Q(xj”.C,.j“:(;)

17: 4\“,~=rj+yQ~(s,H.C,-~:§)) _

18: perform a gradient descent step on (y; — Q(s;,C ‘J,],: ) with respect to the network parameter
19: Update the target network & «80

20: end for
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Metaverse Contents
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