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Abstract

Visible Light Communication (VLC) technology, leveraging its abundant bandwidth resources, high
transmission efficiency, and environmentally friendly characteristics, has gradually emerged as a
highly regarded green communication method. This paper relies on queueing theory, Effective
Bandwidth (EB) and Effective Capacity (EC) theories, and incorporates martingale theory to model
the efficient guarantee of User Quality of Service (QoS) as a problem of minimizing service rate un-
der martingale-based delay constraints, tailored to the characteristics of communication networks.
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To address this issue, we employ the Honey Badger Algorithm (HBA) for solving it.
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A LI AE (VLC) A8 H 3 & A B IR AN SR N ORI 1 RE R, 7E R ReALI AR S e Sk A1, ik
ETRAL 7 APHEE . BTG T VLC RS TR B EE R0 78 E 24P e VLC FATHERS . SCHR[ 1],
DU RAL T AT BE B A0S R A AL B bR, e T —FhEE T-8) 4 2 Jik(Time Division Multiple Access, TDMA)
(1) VLC FAT 8% 1) BEUR 4 BC S o W F0d s i e A F P 2 T B8 B A T 2690 TG 22 25 DA B e A1 1) R R Bk (1]
KSEHL VLC FATHEBS TR R SRR E QoS ERAN TN, JmRsr Bl 2 B, g —
AN T P B SE 2 R A 4 A v 55 A R 14 ) L o A 2880 T A U B R L QoS 4T 5 AR B (1) 22 8t
B, ARCHE TR A QoS IR T, RGN T HR AL /N i [2]. SCHR[3 TR AR 24T 56 FE 2%
BRI, #E T2 QoS £ P 1 B 2 AT 75 (IR 553 26, iE— DUl RG24 e & 2802 (Effective
Energy Efficiency, EEE). #ERIBHIKEA QoS i HIREEIEME TR T &, BNES & ik
Lévy fE 1935 4F4EH, Bl 5 3£ E 1) Doob #—L K JEAMHE) ", F. Ciucu. F. Poloczek [A]PAN S 3 18 5 F 7E
W% QoS FHT 5 ORI BB 7T, B8 2k T B BRI R 25 SO 2 00 A AT AE B (3] SCHR[41h 04T T 2 A3
A B IR 55 25 4 B FERA R G I G2 0047y, PR AN [B) 3 A B B Bk S B G2 ob e RE . SRS 191N
T BAEI RS B, HES T SRS QoS PERE T . SCHR[ 6K HE BV Y B A T A0 AL N IR IR AE 43 AT
o, W TR QoS K TTRE D-ALOHA Bk SCHR (7] T S e 7, &t TeEE 2t E
BEUR ) S R R B e (AR 55 70 T 10 R o SCHR[S TR AT 1 BENL 2 A B85 AT QoS 3R T [ R B R A et &AL
R R, BEih 7 BRI R . SCHR[9 1R T gt fe th 17 — Pk T A SRR AR S E I ZR ) d (5
B BT %, A1 D2D AE WA IS AT RCRIE B 1 KA. S RRIIEE &, Bota B 45 k55 3L
FARAL TT R IR E QoS PRIE I S

2. RERESHR

A LGS (VLO)E 18 = K #AIL I (Line of Sight, LOS)#E % ATHEAL i (Non-Line of Sight, NLOS)#%
AL fdds . WA WOGIEAE KRG AL ] WOL(E 8 @O AR, XA E N M IMEREIER . &
TEIMEEAEE Z AW N R, AR CE SIS N WGIEE . RE R b5 2 0om < 18] & S A 7ERE
T4, %W VLC {ZiE A 434 LOS #41 NLOS #i5r; Kl 1 B7x T =W VLC R4+ LOS %l NLOS
BERR LM . AE R WOGIRE RAEMBE AT, KZRHE R LOS #EH. A EELXT VLC R4H 1 LOS
HE PR AT IR DS .

i 2 fros, AV RS R RIERA LA 82 RAGE SIEE T, BB E S g i
AP AR BLR T E T RNRE, HMSESHRIEMES. ELEBYRFLT, FoRTEE
AE %18 1 WL EE (Line-Of-Sight, LOS)4E % RS S5 207 T RAESCH R A S, ZhiEaa T L
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Figure 1. Indoor VLC system
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Figure 2. Diagram of VLC uplink transmission scenario
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Figure 3. MMOO model
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AERIAEE X, 7K MMOO 2 1) 8t iE

M, (n)=h, (a(n))e ") 3)

Forh h, FRX RIS ER R, sp(T°) FRilEEAR
4 MMOO J FEREH N BB, RGO BB, T I Bk 0 B ER, TR

FUBRAL:
E|:ha[ (xn+l )e‘g(Af("H)f("H)Kaf) Xty X,,i| - hai (xn )e‘g(Af(”)f"Kaf) (4)
FRHBN ARG T W HRoR N
1-pa pae’™
7%= 5
|: qa (1_qa)elgR:| ()
1 MMOO HIFI k8RS ¥ K, 3 SU9:
logsp (Tg )
K, = 3 (6)

SRS 2 MMOO iR, AR IR 5 B SN
M, (n)=h,(s(n))e"" ) ™
R B RS R, RS B TR T R S

E |:h (x | )es;»((nﬂ)xS —5(n+1)

xl’...’xn]:hS (xn)e9(nKS—nKs) (8)
S RERIR L, SE TR AR T
s _|1-pa pae™"
T —{ ga (l—qa)e‘gR} )

logsp(T‘g)

9

s LR, A BB RER SR BUAZ EEGERE . VR ST R B IA By 2 AR, CRIBA
ﬁ?ﬂQ(n)=s1i£){Ai(n)—S(n)}, JIT LA 3t BA B P P k-

WAk 35 MBS H K, =

M (1) = hy (@ (1)), (s (n))e” (A0 SErnkekan) (10)
e
I =sup{9>0:K, <K} (11)
g BB K, =K, WK M* (n) {615
1" (n) = hy (a, (m)) oy (5, ()" 4 (12)
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H =min[ h, (x)h (y):x-y>0] (13)
U N=wlf, HP(N<wn)=P(0>0c). {FILIH N F KT ¢ FRA:
N:min[n:Ai(n)—S(n)ZO'] (14)

N T REE VLC REEH L I 4E QoS BaR, 5 EAMIE I R AR ks
P{d,(n)2D}<¢ (15)
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LR, TATLLR G K B MR S5 B E R AEVIRAL B bR, M AR R DL A I R, JF s A
SVER SR % i) L
E[h 1(a1 (O))JE[h 5 (0)} S <,
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3.2. BEHEERR
£ SN ORI
1) #ZHPrB
FEFZYRI B, B R) bR AT 2E B 2 P LA IR Ay«
Xy = Xy +FQLX  + F (rand, ) a X, cos(27z(rand2 ))[l—cos(2iz(rand3 ))J‘ (18)
Hoh, X, X, AN ERE S BB G B A R R FARRE . 0. L+ av X, 0% XRB%
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Figure 4. Comparison chart of service rates based on the honey
badger algorithm and particle swarm optimization algorithm
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Figure S. Impact diagram of changes in unobstructed prob-
ability on service rate
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Figure 6. Impact diagram of changes in delay violation
probability threshold on service rate
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