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Abstract In the field of wireless ultraviolet non—line— of-sight communication, atmospheric scattering and
the angle of transceiver are important factors thoes affect the ultraviolet (UV) communication system
performance. Based on the single scattering model of UV non-line—of-sight (NLOS) communication, a signal
noise ratio (SNR) and channel capacity estimation method of UV NLOS communication is proposed. Then the
estimated SNR and quantum- limited SNR as well as their channel capacities are calculated respectively.
Comparing between two simulation results, the correctness of the method is verified. In addition, the path loss
and channel capacity of UV NLOS communication under different angles of transmitter and receiver are
simulated by using computer. Channel capacity under different background noise conditions is also analyzed.
The simulation results show that transmitter elevation angle, receiver elevation angle and receiver field of view
angle (FOV) have a great influence on the path loss and channel capacity of UV communication. Conversely,
transmitter beam divergence angle has little impact on them, and channel capacity decreases as background
noise increases.
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Fig.2 Wireless UV NLOS single scattering communication model

0605001-2



A R S
3 TCER LS NLOS i 15 {5 38 25 it 43 B
3.1 L&KL BEREMFESN
JC 2k 58 A0 6 AR AL E A5 7Y B B e R AT DLy S = AN ER 43« 1) B AN %%U\ﬁ%ﬁé?ﬂﬁiﬁﬁﬁl%ﬂﬂi
A% S BE AR, FT AR LOS B ¥ 5 2) JCLk 5280 0T 5 18 A RCHUR R P HEAT BUR ; 3) 15 5 DS 1A 21 422 i o 1%
7, WA IAE g LOS 5 #% A B, 58 4Pl 3R LR 8RR 3 15 B i oms 4 o o) 42 4
_ PAKP. b,¢b;sin(0, + 02). |: K, r(sin 6, +sin 02)]

32m'r sin 0(1 - cosd;) sin(6; +6.)

(1)

A P RERINAR, A BEWARER, K ZEH R8, P 2B M o AMAAHKE, r 2B FHE,
K =K +K JERUGEZEMRL, K ZBERL ()X GE T A SRR BB/ 1 5
TEE AL NLOS A5 Hh B AR 10 FE 2 8 K006 T 0 55 e B R B9 LU AL, PRI 58 1 lt NLOS 38 15 A B AR 4508 7T
H (DR N
. ¢,
L:i: 321 rsmOl(l 0052] | N
P

AKPdb s (0 0 ) { Kﬂr(sin 6, +sin 92):|
A p sin(0, +6,)- exp|— -
’ b sin(6, +6,)

XoF AT IS A ST T A3 T A0 1B 3 BT R, Y R E M AR 6, R 65°1T , BB & (LCAE) i 20°, 42 U £
0,(LABH) } 90°, UL M8 b,(£LFBD) 4 30°, AC FI BD A7, A3 RCECHHA v AR E 6 T Jo g5 kM.
WM, S 3% i R4 WAL i AV R 5 R ()2 36 0 B 52 AL B T A

D

A(Tx) B(Rx)
Pl 3 A A R B S T 3
Fig.3 Analyzing of effective scattering volume
IR 2% Vit R 2 Wt A AR /N AT R (2) 20 B B A 40 AR L B 2 3 i AR 42 WA 1) AV AR AR ORI I A U
T8 AR S Brong F Hf— R L A A
L=¢&r", 3)
K o N EEARBFESR RN 7, & IR BAED -, SCHR[8]H 45t 1 22 AN G 15 rh A [ i 3% H WA 7 X5 2 1Y e
& 1Y HR 53 U .
3.2 THEKIIXNLOSEIEEERAEMESE
S B rp 28 AR O AR 0 2 OB By (E DUSE — WU S 32 o ER AR AR LB I 15 B T PR R S A A Y 3
ALLA T8 ok e iz Sy
K.¢b,¢; sin(6, +6,)exp(-K,ct)

327'rsin 01(1 - cosd;)

S R ICHE o RO ) S L2 S5 AU 5 32 6 0 L 5
93 dB 1L % e

h(t) = (4)

0605001-3



bR W b
K.

B=o ©)

WA (5)2 T BT H £ 7 95 52 S0 3 B0 B A0 5 7 0B PR 0 R D 60 R R 260 3

K, AHZEAR RN AR E W 58 % KRR K .
{5 M LR A9F 5 308 P R A9 S B, #h T 58 A Ol £ rb 7 50 MR P ) 5 o AR R LR, DT AR S0 R B IR AT B
W FS , 200 2R 48 TP I LR B R o 8 A A v R B R R AR R B £ IR L O

R_=Mm.PA
N 2heBL

(
R, #2302 7R UE DG 35 S AR HOE R A B BRI RO, A SR, B OB I O R, B O fEIE AT
R L E LA Ry, = IOIg% e PP R AE S D RIS DA il TR, A
TR B RE AR, O he/A 35O E L7 T o MO B9 5 5 D RN RS DR I35 R P =N he/AT,
P,=N,he/AT, , N, F N, 73 5 37 B AL K e A 42 450 48 00 2 ) 45 500 1 RO 7506 1880, T, o8 Bk b 58 %, [A
T 7E 58 S0 6 A5 5 IR Lo o mT AR 7R

6)

R, =10 g% : (7)
mﬁw%%%%Nuﬁﬁ%%%@%ﬁﬁ&ﬁ,Mz%%gbﬂRﬁﬁﬁ%%ﬁﬁomi%ﬁﬁﬂﬁ,
S T ) R 7 S TR VS0 (DL DS 2 A5 DRI T 7 05 24 B e RS s 4 A i L A D 7 o
TR, AT 40 BT 55 S0 3 12 00 125 8 H R (3530 78 0 1 MR 7 56 T B0 ke 7 B 55 235 A T 25 A4, 75 W 5 o 2 i g
T RO, B LA T2 R R 2F 6T R0 o 28 9 — 2 e L ok 99 T R R 74 5 5 A |
S5 15 0 5 A S £ 7 0 7 AR ek
SET RIS IR (AR 5 0 s 0 R e BT R P A 2 1 Al NLOS 3 £ 2 38 7

4 5 HLR Lo
4.1 N EBIEBE RS
T4 34 0BG AN BT L 07 LA T 2R S0 SO 4 01 NLOS 15 10 42 BURE (00 B W, 07 2L A
B RASEIMMEWE 1R,
1k RGN SR

Table 1 Part of the system simulation parameters

Parameter Value
Receiving aperture area A, 1.77 ¢m®
Tx average power P, 43 mW
Optical filter efficiency n; 0.3
PMT detection efficiency 74 0.2
Information rate R 64 kb/s
Wavelength A 250 nm
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Fig.4 Path loss versus distance for varying (a) Tx elevation angle and (b) Rx elevation angle
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Table 2 Influence of divergence angle on path loss

Path loss /dB r=50 m r=100 m r=150 m r=200 m
¢, =10° 107.1629 110.6264 112.8404 114.5430
¢, =20° 107.1546 110.6181 112.8321 114.5347
¢, =30° 107.1215 110.5850 112.7990 114.5016
¢, =40° 107.0662 110.5297 112.7437 114.4463
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by two methods. (a) Method under quantum limit condition; (b) estimate method
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Fig.9 Channel capacity versus distance for varying (a) divergence angle and (b) field of view
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