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Performance Analysis of Aeronautical Ultraviolet Communication
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Abstract: For the new, privy safety and anti-interference communication purpose, ultraviolet communication (UV
Communication) was researched. UV Communication has the characteristic of great attenuation, good ability of secrecy and
easy to be developed. It can be applied widely in the area of short-range communication. The characteristics of UV
Communication were analyzed based on non-line-of-sight single scattering communication model. The effects of the

geometrical structure on its performance were tested.

Keywords: UV communication; non-line-of-sight; single scattering

0 35

H T 30 45 T BE 7 SOl A5 e T R L
P ORI A LA S i, T
FREIR, AEA “ MR MG A8%EEN
I I8 A 7 LTS G B AH DY 1) 26 85, A BEIA 2 R
WUBh AT S R sk . A T FE AR SR b ar TR
Wez H, & EEETRKEH B, ERaR. e R
AN Gy R E A T B

SLAN T AE 2 R 5 AN AR KA I R ok
HATAE BAR T — Fopr B fE B0 e A 2 sl
FAC, EH T 2R B s P TPl fs S 5g, 7Ll
5 R B A ) AT AR A BE A, R A A sk
(1 BEAL T Be o WON AT BT
1 EKIRBERFENEFS

O BH 6 (58 Ah 4 S AE T o s Bk K2R, KR
S I LR R 250 nm K BRI 2R A 2
SRR A A0 — 3 B 1R A S O A T
T L%, BT “HEX”, HEB AT
LAMNERE B, WA E  200~280 nm. HAMEIE
{5 w2 R X — P B AT A ), Aoy “HE”
KAHMVCHEAE . S5 IEE A, BAMDLEER

Weks H . 2010-05-12; &R H M1 2010-06-24

EF TS PEE (1981-), Lo, RN, BhEL W% Ao

FORA B AT AL

1) B39 A% S 1R PR 1 v o ER T ORI SR IR W A
H RG4S IS AMGIIAE 15 5 10 5 B2 48 B A
TR, XM R I RS P SRR A WO AR R 1 A
PREBS M ESROR A RGN AR Th =, A HAR AT
Fil 2 AP BB SN Th AR S R d /D, S A DR 12k

2) RGHUT LRSI o s

3) AT TR A o T KA P AAAEREM
RLT 5 58 AN S AR AT i 0 R AR AR BOR I HUN LA
T T A5 S AR A R AR O A R G RE LA AR R T C
(Non-Line of Sight, NLOS) f&#if5 5, M AEiE
NS 2R IR TR FR BT, v ik T Ho A B E A (DG A R
G A TAEAE LR 7 2N 59 R

4) &t 75 ATP ( Acquisition Tracking and
Pointing) BRI

5) &RMEIAE. ARG LAEAHHX (200~
300 nm), i MR AEIX AP BT R A, ATEL4 R
fi TAE

2 MRKR
2.1 [E AT IR

20 ted 70 FARH ST, SE1E ) Waren S Ross
S5 N T Ui 028 A0 5 0 K AHP A% SR P A S U

e
I o



118 PhEE, 5.

ol 5 AP OGS R S RE > BT <43+

KA AT AT M 2 BAR B R 401 04T T 3B 4R
IR IR oA T TR

1985 4 H1 1986 4F, [ Naval Ocean System
Centre ] M Geller 55 AW T — & K4 H H A fE R
B ARG, XPIAE RG] LA AL A A
PR 2 07 AT s A A5 A AE 1985 4E 4 1200 bits/s,
75 1986 = F T 2 400 bits/s; L% N T 10701,
FESF Y LR, PR B 15 R 4B KA R
FIAF] 3 km, AEMLPERLIEAE PR B 0TiA 1 kmo 7EIE
W SRR, WAEFE B 0.75 km, AT OE H TAE—4ER,

2001 4, £ [ GTE 2 7 A £ FEWF#H 7 — Ff
B AR R AL AE R G, AR o R e IA 2
4 800 bit/sP. iZIWAE KRG AR B AL B N 1~
3km, WEARSRAEGTrA, ML AE BE S ]Ik
5~10 km!*,

AT, AR TR AT AR 0 U AR S T s
B RGN, 8 I BN S5 1) XN W #R
GEEAT Sk
2.2 [E SR

RAMCTAT AT TAE A B e D e . R
Bt 2% B) A 2% 5 8 FH A 90 o0 I e TR AN 6l A 1R
FUAE, HEr O — e Wk, SWATF AT
WF9E T AR A 64T, e KA m) AP,

] B RE 4 K 27 3 H R 45 A0 O Al U AE < A0
P OEAE AT, AT MEAE S A6 AE RAE I TE
WP ROCEE T, T aEAT ALNE S8 AP G AE R 4811 %
RN R, AT — 645 38 Jy 1 047 255
BT, R B AR TR T T R M I S RIS
FEAT L, W LUE A B 25 T .

PSR 2 O HAIE 9T BT R AM GG AR R A
AT THRRR B TE, BT — @ kg, (R4 T 58
B,

FA A6 B TR 2 X R A T A ) sk
R ARBAT TS, @7 T RAMG S0 (5 R H 55
%gﬁ[l]o

FE A AIF 7 B AT AR K58 A0 Y A5 1 19 5 Bl kR 1
T T E T, A3 -2 ERmMae, HiTE
HMEEAR TR AR 2, FRIE 1R SIS R G A
VISR B, EEMHRFBEE, Hd®
AR RS

3 RIIABEEESM=TE/INEA
FAMDEEAE T T 1~2 km AR,

TR AT A, @ AR {5 B & T IA 5~10 km.
LA AE RSG5 WKW R 19.2 kHz,
TEFR B 2~10 km, FHE L3R4l 4 800 bit/s I,
R NIRAG R 1X 10 M, 5 H 4% 48 115 7
AL R, & ZE R DR RKE, S
M FREEE . A58, e RN H 3RS .

FAMEEAE R g T AR AT I E T
/INBRIEAT AN TR) IR () P9 38 22 A0l A5 o i FH R /Ml AE
RAMNE AR ST - EBRR RS, KITHLLL
KOV TT RS S, BSOL T R e A, LUK
B U B LRI X P R AN A5 T, T4 /N A
(1 R R e 0 AH (7] fR T8 A 15 5

e U \irks o NELTDAE B a1 L I A SR
ARG . B AT F GBS RE R NGB R & &
FTAT KHLZ IR A o 6 S AL AT 2 26 7 T B (1 AR
B b, BUKSPJ7 U FBRER SR AR 5, Ak
Bl EdeH — G/ L, s R 2%, DI
SHERSZ RIS IEE . SeR PR 1A
LA B R R SRR I, RE SR AN AT AR, XA
KHLAT L E R B, I8 ) I B R .
4 FEINKBERFERST

HAMGIEAE DL A KR A, a1
REM R &2 B KA gm, Fik, BF7Es e
WS RS PERE, DB EM R 5
AT AR RS A — R 1990 4F H Leugtten
A NHR 0 AR U S R, B A
ST ATV .

EFFECTIVE SCATTERING
VOLUME

» 7

F, F

2
RECEIVER TRANSMITTER

B 1 FEMBERINLBE/LMEHN
AL P FSCA A TR S A ER AR bR BT I,
e W 1o RIS AL T F AL, el
THER AL, B o RS LRI DI RSO R A
N Bry Pro AR GTSLAR S RIS f 5y
BN Ory Opo FEUHUHHL AU 2 BUE YEAE K It
A P R R R e — O . B 1, B



44 . Ex Qo

529 %

3 0 RO P R A SO BRAT AR AR
3 90 AT RO A R S

Bt =021, —Hkem N g oA Or CHAL:
FEED 16 kb 28 5 06 (B HE A R I, 22 4% 1) [
I JRTBOR FR L, B WAt A S T A A7 ) A

é:max %D fmin

BRI RN -
0 (§<&un)
ele) = SR R s s
0 (6> &)
(1)
P BB R (1 Je RE R N «
Hy=[""E(ct/r)dt )

Forr, kg A RAEUN BB b, KAHECRE
Q BRI HEA P60, ) N B U IR
CIRIEIWNL . T AR T IE 2 5 5 5 il A
PRI cos(&) IR SKIRIN B ) A A o

B ATIR T, ZEMLE N A, RS AL — AL T
KPRGRES, B g, =0, W THIRTE, K&k
AR RS 6, =, i1 B RSP R LA T
—EEEAE . R AT EBONL LA 25 R T R Gk
REMREmT . 2 AR A
i'=t-¢& . r/c 3

e, Sl /€ R AY B I BN TSR, A4 L
(1) RSk RAE ¢ < O 15 Ky 0,

Vi F A kg =5%x107", k, =107, P(6;)=1,
r=250m, Xn. &MBGIEHERHBIE R
K.

ESRmE 2. B 3. (iEg®:

1) Bl BN 3 i IR 1K, Fe e 3 1) e 1 2
JERCOK, {H 8 B A 1 AR

2) FRCHUATD A1 8K, H 0 ) ) R RE 8D, T
H ALK T m/2 5, 56 IR E W s

3) Me'=10", BRI E=1.12T 4, %@ TT 46 ¥
SR B o RIE R SHLA 1 RS LR, BE B 250 m
I, 6 1 SE B AR % AR A0 KT 1.12%250 JFiahR, #
ST 2 AL 3] Py JLPSE T 43 B S

4) 4¢">107 TFUG, BeBOHLAD A 6k T4 I
ST WA AR 1S AN 2 W] S, 2 B oy A% i g it

B RS B A 5 2 AR SE IRl A AR A BE S 1 T 5
Wi R R R 1) 2 B 3R X R R AN REREAT
DR AR (1 i [

10°

10'10 1 1 1 1 1
0 w/6 2m/6 3m/6 4m/6 Sm/6 0w
AT A
B2 H—HERBRERZENMAMTLER
10°
— ﬂRZO
L EETEE Br=m/4
L s LOTIESE Be=m12
nf
E\é 10°
B
|
L 107
10° . . f
10" 10" 10° 10°
/s
B3 JI—{iERERMENTLER
5 4

RAMEITAS A LA BLARRLEE . e B A A
HATPUT P& DTGk RE 1 KRy 5, FRliE & T4
FN AU (HR RSN IR R S ST Ak T
P B AR E AR TP REA L, R
R R S, AT 3 P 05T

S 3k -

[1] #RE &, A &K, X%, ad XA EIIRFBEH
7[I]. RFHE K, 2000, 26(4): 297-303.

[2] K& AR, 2ABL%. FINKRERKEEF Loy m AHT]
FFH A, 2000, 26(4): 289-294.

(3] Bieth, IR L. B REBRALEFHAN]. =@ K
¥ 3R, 2005, 27(5): 194-196.

[4] #HARSE. BN RBAE[I]. AAREAE, 2000(4): 6-7.
[5] =59, SfAT4R, &, Ad KA LI RBEFILE
KRG IR AR [T]. LEREAZ, 2006(9): 56-57.
(6] A&ER, Ve, 24, . BE LI ABRB AL AR
BH[I]. £RKFEFIR, 2006, 29(12): 30-40.

[71 M.R.Luettgen, J.H.Shapiro. Non- line-of-sight single-
scatter propagation model[J]. 1991, Opt.Soc.Am.A 8,
1964-1972.



