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1 o0k Jey s DXl 2 i ) B /N TR 20 R it

PRGN T3 R A AR R R R PR B 1 38 5 DXl oy — BBk i, /) TR P AR R B0, SN T2 Je x5
— DX IR T AR A A G, WA TR SO B T R ) R 4kl RSy . HE/h DG A 2 f.O
fEfti ol e =, S 23l /N2 CEI A Ly, s B Rk /N DA /DR T4,
MANTE B LW B AN TR FEAAERE B RS L, NS 5 Z 035, An5E RS G4 Rk
PSR, SRR B MACSAT IR/ T B k2 R FHAF A % 2 03B A5 X, e (RAIE 22 [ BA A 22 S 47 3
HORYE T AR, XS R (HOE S AN S, AN RRE TG B E S A B, X R SORRE
WESCFILER ELE AT E Y QAaRRE S 2L E L EBUNE S AR,
R RS (Tridium ) R F 6 LB, BN PUE T 11 B2 3 &
66 R SeI kil 5 55 2 BK A (Globalstar ) K FH 8 MLiE TR P
T, B IUE T 6 U, 3t 48 J0iR Sl e Bkl {5 4 55 HiE
{5 (Orbecomm) SR H 6 A~ #HEE 1, BN UE R 6 2, 3 36 i
AETMercaffE, XMkl T arkE s, ATty 4

SEIGE DS IA  2 .
TR FEISLBRIG L % AT AT AR (SR, e

Sl e X 2 B T =
SOOI FH R 2 W I T2 190 S TR R

(IS 6 L ST IR VRN X BRA T (35 b FL U T PRI B 35 X
BTN TLER S 25 78 26 1 L 38 M Bk 1y — 0 Bk i, R Fig: 1 The round sphere surface

area of one satellite
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Fig.2 The strip area of many satellites Fig.3 The overlap area of adjacent two satellites
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PR T B e DX — KA, I e R R TA Xo h ET ) DX, A R B TR R
F% T Rt b o (H TR I ey Py ) 2 (RS R A FE B, A2 P A B, A Y A ey B T R G 1%
RPN AR5 I AL/ 5 (H TR i IR, BT A P 7 e Y BB/ N i IR B 5 Bt i) T R RO

HIERFEARZ N 6 378 km, # IFHUE B HBIE 294 35 786. 6 km, Orbcomm HE 5 K 775/739 km; Iridium
BB E R 785 km ; Globalstar HIE = R 1 414 km'" o

&[] [ Bl 5 e 9T 11K 51 ( Defense Advanced Research Projects Agency, DARPA)ZE 1990 45 H 9 H A
FH—H SCOUT 212C K#i &S T 2 11 MACSAT, FUI ST AT 613 km , 41T 739 km Uit fiiff 89. 9",

MicroSat J2 DST /7% DARPA i — 1 7 WM TLRALHAY RRE 1 T34 B B0 T 5
PRI ATIE, T 1991 457 A 17 H il C TG KEf (Pegasus HAPS) LA—i 7 B J7 &M, AU RI#L
ATHLE N 359 km ,JmHEH 457 km LI 820

B LA B LT 2 B o, 3R R v =6 378 km, T 36 KB AR N 2R, BRI TR 5 Hb R R 11 %
LRI RIS N 20, WK 1,

¢ = arccos

- (1)
- (2)

2R =2r¢ =2rarccos
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TEMUE R E b BRE i, BaT LI @, WaXi(1) o

USRI BRI X ek 1 S i, /N TR R AT AR AN
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vz 27 3
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2 rf BRI /N T2 XS TR Bt T 8 AL 175 2 TR, 2 Ol 35 e JBR P ) Mgl T L S 0 AL
Fo NPRBETR T RHUEAR, W 2 Frs B T30 5 DX ek — Ty 1 107 78 S A6 % X3, oy — 77 T 78 2 X FR 7 1R K
ZERAILiOIES

VER BT TP A — SR, PO U 2R 2 52 M0 T3 X6 Ja) 30 s IX ) 7 2 17 O Fa 35 sk 1] i K 4
HAETHA R 24 DR RGCRHFEHIE, Orbcomm Iridium | Globalstar #R BIFUE . FEMIRATEHAY/N T
AE W FIH06E

5 /NIEHAME T

BOE TR B ] h 7R HIBRAEAR T r 78 (6 378 km) BRI TR A S5 R B A2 ) R 3R



%519 25 PSS £ A S N TR A R R R 53

IR B PO 2 S HLG IR AN 20, /NTLEEHE ] n Fn . ANRR RPN TR B S B W 1,

¢ = arccos ﬁ = arccos| ?_ 273878) 2R =2r¢ =2rarccos ﬁ) =2 x6 378 x arccos h ?_273878) (4)
A R
AR 2 TR A INIE 1 fs B =27/n,
U3 £ DX R DL L 3, 33T
S S e S (5)
2n n
2w
Z:Z(rcp—rzn) (6)
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Tab.1 The cover range of one satellite with different height
1 2/ km 4 55 XIS O KA 2/ 1ad 74 55 DX IR AT LA 2R/ km
700 0.897 0 5721
740 0.920 0 5 868
780 0.942 4 6 010
820 0.964 0 6 148
860 0.984 7 6 282
900 1.005 2 6411
940 1.024 9 6 537

YL TR R 780 km S AR 2 /N TR T I R L
HIZE 2 RN, AR D 780 km I, 2 TR BCR/INT 7 I, TN RE i A 1 i DX, T Y TR A
FECRT 7 PURME ] DOCHE A5 X g i . (524 TR B A A TR S o XA/, 2 TR
B 22 AR TR S A s X AR
x2 FRHENIEZANEBZXE

Tab.2 The cover range of satellite net with different amount unit

BAEHE/ M AHIE U JE A B/ rad WEEE L/km FEEXWTEE I/km

5 1.256 6 NELE RELL
6 1.047 2 NS ANiELE
7 0.897 6 1830 286

8 0.785 4 3322 1 001

9 0. 698 1 4037 1 558
10 0.628 3 4 480 2 003
11 0.571 2 4 780 2 367

6 ZERIE

SCEPERF PRI, B 1 BB /N T2 ) S BN Jr) 70 X 0B IR £ 5 58, IR ST T HBLE
JE TR BB P ORI A DX S T O

HI AT A R AT LU Y 25 B 4 0 v 9 TR (R B P g, B TR B R %, IR
780 km, TLEEECER AT 7 URE , 590 nT LA X 5 T b DX 2 R AL G0 15 Bt 5 G RAT BR Bt ot , U7 /N TLA
A AR AT S B LA AR | G A5 V0 PR OO B PR R 0 22 5 AR PR R R TR A 2% D3 5
E(ENRE 1 D
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Study of Orbit Characters of Single Obit Small Satellite
Net Used in Ground - air Communication

LI Bo, MAO Yu —quan, YANG Xiao — peng, CHU Zhen - yong, ZHANG Heng - yang

( Telecommunication Engineering Institute, Air Force Engineering University, Xi’an 710077, China)

Abstract ; Out — of — sight communication in ground — air communication is a difficult problem; especially the effec—
tive implement of the out — of — sight communication on fighters is more difficult. In order to implement ground — air
out — of — light communication, a small single orbit satellite net is proposed. The orbit height of the small satellite is
low, so both the communication link loss and the communication transmission time delay are smaller, thus, the re—
quirement in quality for the antenna in fighters is decreased. In this way, it is possible to realize the direct commu-—
nication between fighters and small satellites. Several satellites in one orbit grouping a net can realize continuous
communication cover for parts of an area, so can satisfy the needs for the out of sight communication to parts of an
area. The developing period for the small satellite is short, and the launching method of the small satellite is flexi—
ble. The orbit characters can also be designed according to the needs of the communication area. These characters
of the small satellite accord with the military needs. In this paper, the orbit characters including the orbit height,
the quantity of the small satellite, center departure rate, communication cover range, etc are studied.

Key words :small satellite communication; ground — air communication; orbit character



