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A method for space reconnaissance task relevant degree

analysis and redundancy deletion

LI Zhimeng , LIU Gang, TAN Qun
(Key Loboratory of Information System Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: To solve the problem of redundant tasks in space reconnaissance demand, a method for space reconnaissance task relevant degree

analysis was proposed, considering the sources of demand, requirements of quality, time preference and spatial range. The relevant elements of

space reconnaissance were analyzed, and calculation method of task relevant degree was given based on these four elements. A specific algorithm to

reduce probability of redundancy tasks was proposed with task relevant degree. An algorithm of redundancy analysis was considered in the case of

accurate priority, justice and hybrid. An example was given to illustrate the effectiveness of this method. The results show that the method has good

versatility, which can effectively support space reconnaissance missions preprocessing.
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Fig.1 Time preference function for reconnaissance tasks
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Alg.1 Relevant degree calculation for reconnaissance tasks

H(A,B)
Begin
if A. sor =B. sor return(0) ;
ga = maich(B. sor,A. sat) ;

if A. ts=B. te or B. ts=A. te return(0) ;

tefy
ta = jNBgA(t)dt;
if BisPoint_0bj
if P, ¢ (x,,y,) return(0) ;
else return(qa * ta) ;
if A. w < B. w return(0) ;
ifA.w=B. w
if A x#B. x or A. y#B. y return(0) ;
else return(qa * ta) ;
if 0<x, -x, <w, -w, and 0<y, -y, <w, —w, return(qa *
ta);
else return(0) ;

end
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[1 - Replace(task;) ]
(5)
Hrp, — LRz sE %X (4) ARG
1

tashj € ST task; ask; 1 + task;. pro « H(task; task,)
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=1-

task,. pro — task,. pro -

task,. pro — task,. pro +
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Alg.2  Precision-oriented redundancy analysis calculation

redundance_exactly( ST)
begin
fori—1lton
forj—>i+1ton
begin
task[ i]. pro—task[i]. pro/(1 + task[j]. pro «+ H( task
[j], task[i]) ;
task[j]. pro—task[j]. pro/(1 + task[i]. pro -
il task[j]) ;

end

H ( task

end
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Alg.3  Equity-oriented redundancy analysis calculation

redundance_fairly( ST)
begin
for i—1 to n remain[i]—1;
fori—>1lton
forj»i+1ton
begin
remain[ i]—remain[i]/(1 +task[j]. pro + H(task[j],
task[i]) ;
remain| j]—remain[j]/(1 + task[i]. pro -
task[j])

end

H(task[i],

for i—1 to n task[i]. pro—task[i]. pro -« remain[i]

end
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Alg.4  Mixed redundancy analysis calculation

redundance_mixed ( ST')
begin
total 1—0 ,total 2—0;
for i—1 to n pro[i] =task[i]. pro;
for i—1 to n
forj»>i+1 ton
begin
proli]—pro[il/(1 +pro[j] « H(task[j] task[i]);
prolj]l—pro[j]/(1 +pro[i] « H(task[i] ,task[j]) ;
end
for i—1 to n total 1—total 1 +pro[i];
for i—1 to n remain[i]—1;
for i—1 ton
forj>t+1ton
begin
remain| i ] —remain[i]/(1 + task[j]. pro « H(task[j],
task[i]) ;
remain| j | —remain[j]/ (1 + task[i]. pro -
task[j1) ;

end

H(task[i],

for i—1 to n total 2—total 2 + task[i]. pro + remain[i];
for i—1 to n task[i]. pro—task[i]. pro + remain[i] -
total 1/total 2 ;

end
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Tab.1 Reconnaissance satellites parameters

TR RS P DA

NIIRS

LKA KA K (m) g5 (km) FR
Sat, AR 10 100 0.57
Sat, AR 3 60 2.31
Sat, W[ h3E 1 40 3.89
Sat,  WWYE 0.3 20 5.63
Sats LI 4h 3 100 2.94
Sat, £rhh 0.5 20 5.52
Sat, SAR 3 60 3.62
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Tab.2 Example of relevant degree calculation

TR R Wtk
T %45

EFSS o e g PR i
10011(A)  Sat, 5,9 14,12 1. 000

10032(B)  Sat, 4.8 13,10 0. 286

HR TS5 A XIS 4 288005 LA 1 EIHE
Fii A ARG B W PR SK, BMES A
XPAT55 B BT IR
ga = match(B. sor ,A. sat) =1
WIEAT 55 A B9 RN [V 5 , I 18] i 2 o 5
FHRE R BREL, M 5<t <9 B, A g(t) =
0.25, K1t A XF B i [a] SE IR Ny «

9
ta = fA.g(t)dt =0.75
5
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H(A,B) =(1 —sr) + qa * ta + sa =0.75
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Fig.2 Reconnaissance tasks redundancy analysis result
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analysis calculation
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