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BDP-ADC model for Iridium constellation effectiveness evaluation

SHAO Rui-rui*’, FANG Zhi-geng', LIU Si-feng*, WANG Zhao', NIE Yuan-yuan', GAO Su?, XIE Shi-kun*

(1. College of Economics and Management, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China;
2. Institute of Telecommunication Satellite, China Academy of Space Technology (CAST), Beijing 100094, China)

Abstract: In order to solve the difficulties of traditional models in measuring the constellation effectiveness with
continuous time and limited states, a BDP-ADC (birth-death process-availability, dependability, capability) model for
evaluating the effectiveness of Iridium is constructed. Firstly, the birth and death process is used to describe the transition
process of constellation state, and the limit distribution of the state transition process is obtained, and the availability of
Iridium is defined. Then, Kolmogorov forward equation is used to measure the dependability of the constellation in the
mission execution process. Then, according to the established Iridium capability evaluation index system, the weight
of indexes is obtained by using the entropy weight method, and the constellation capability is calculated with the full
probability formula. Finally, the dynamic relationship of Iridium constellation effectiveness is obtained by using the
BDP-ADC effectiveness evaluation model, and the Iridium constellation effectiveness is obtained, which provides a basis
for constellation design and optimization.
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(0.204,0.222,0.278,0.296).

R4 2 (10) AT 452 —HRPR 05 1 9

1
Hy = — E(OAOS In 0.403 4 0.2541n 0.254+
0.3431n0.343) = 0.984.
[Fi) B AT 45

Hyi2 =0.999, Hypi3 = 0.999, Hp14 = 0.992,
T
Hy; = (0.984,0999,0.999,0.992).
RE (1) w17
vo11 = 0.0157, v9120 = 0.0014,
vo13 = 0.001, vg14 = 0.0084,

vo1 = (0.0157,0.001 4,0.001, 0.008 4).
RHE 2 (12) AT 45— FAR AR AL E
wor = (0.592,0.053,0.038,0.317),
ET, SRS R REAL T O IR A I RE A1 N
co =

0.592 x (0.403 x 1+ 0.254 x 0.63 + 0.343%

0.85) 4+ 0.053 x (0.272 x 0.81 4+ 0.235 x 0.7+

0.235 x 0.7 + 0.258 x 0.77) -+ 0.038x

(0.246 x 0.75 + 0.262 x 0.8 4 0.262 x 0.8+

0.23 x 0.7) + 0.317 x (0.204 x 0.55+

0.6 x 0.222 + 0.75 x 0.278 + 0.296 x 0.8) =

0.7936.

(2R, ) SRAG AR JRE A 1 oAt T AR B g JI(E N

c1 =0.7921, c3 = 0.786 5, c3 = 0.7724,
¢4 =0.7655, ¢5 = 0.7521, cg = 0.749,

c7 =0.7374, cs = 0.7024, ¢y = 0.686 2,
c1o = 0.653, c11 = 0.624.

PG (B BI AR5 C = 0.6429. T2, B0 (14) k15
BRI AR
E=ADC =0.9999 x 0.8101 x 0.6429 = 0.5208.
3.3 WEARBEIXTEL R

itk — 0 B R R B A M, K AR ST R S &
HL ADC FE RS BEAT X LE. AR S AR E A [ S 40T
JE 8 RS RLEE, YA JBAT 55 (4R AT IR (8], 4 STk
[18] K13k [19] ¥ 77 ¥ 5 BDP-ADC R4 g 1Ak 15 7l 3k
A7 XF b, IR 2 .

*2 WEETEIRBIITLE S AR
Jrik RREE RERRR  RAEIARIESE e

SCHR[18] AL EM FEM 0.6516
CHA[19]  HASMLE — E 0.6742
BDP-ADC  F& %% g9 A 0.6678

Hi % 2 7] %1, BDP-ADC ! 5 25 it ADC #5273 3k
73 B R RE AR+ 20 e, Tt — B Bk 1 R
RCME. DA R R8CRE VP A 77 VA AE AT 70 14 2 I [] 1) 28 e
) A, TR T kTR S
A 17 AR SC AT 4 H ) BDP-ADC A5 74 )38 40 1 3 )
. I 4h, BDP-ADC R 3E i X A2 e 73 S0 s (i A
VPGS H, 1 — 0 5 i RUBE VA A TR L.

4 & ®

1) 38 35X Rh e SR 0 73 b A, PR R AT i A
ALk 5 B AR RUCRE B AR AN AE M 50 2, BRTTTD 6
JE T REIIE BT, 5 SR B R RE 5 T R AL A
ARG A,

2) MR B AR R R e 2R K o3 M % S 00 e
RCRE BRI LA S R4 e 4G HEa 35, 4R L6 2 AR R RERE
WK IS4, B PR IR e S ik 4 3.

3) A A AE DR AUE R R VAN 25 SR FE I R4 T
Tt 7 RABe AR AR TH LB AL, (RIS, 0 B R AE —
FE55 I TR/ 25 AN 56 O E AT 95 B AL BE HEAT 1 T2 8,
NN 1) I SRS A B R 2 e 280 R DA ] i 42 1
TR R

4) ASCH g R R R I AR R R A AT, AR
32 FEY FR) £ B2, ARG 7 P PR R A A 30T B PR AR
A RAB 1S HE— P TRONIR JRE F10 f) .
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