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A study on the Computational Efficiency Improvement

for the Conjunction Screening Algorithm
Hyoung-Jin Kim*, Hae-Dong Kim** and Jae-Dong Seong*

ABSTRACT

In this paper, the improvement methods of the computational efficiency of the
conjunction screening algorithm, which calculates the closest distance between primary
satellite and space objects are presented. First method is to use GPU(Graphics Processing
Unit) that has high computing power and handles quickly large amounts of data. Second
method is to use Apogee/Perigee filter which excludes non-threatening objects that have
low probability of collision and/or minimum distance rather than that of thresh hold.
Third method is to combine first method with second method. As a result, the
computational efficiency has been improved 34 times and 3 times for the first method only
and second method only, respectively. On the contrary, the computational efficiency has
been dramatically improved 163 times when two kinds of methods are combined.
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Table 62 #= AFH4H HLEA ZF H
TAZRAE ol&d YA, 2AHE At
gy Fd didd A74E yepd Bolth
STK®HE.t} theF 400 ~ 600719 EAE ] A
S B 5 3 o B4 ) AFHAE <
TG ANArdyelA AAAH, ZAH e ALt
stojop shedl, HT EAlY A HT EA9
712+ (Epoch time)S 7]1Fo® AR, ZAH

o
T

STK"Rt} ZHEAE ¢
7o) Apole STK®7h 7|EAH o= Hi
29 HEAE24LE 54 AP 93
7FA AL Wigol A &3y fEo® ALFEHU,
of Aol W FAF W& FAR v glo]
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TLE DB e = H2 =H
A A2t STK THEH | A0l
2011.07.04 pm 4875 4326 549
2011.07.05 am 4892 4321 571
2011.07.05 pm 4876 4325 551
2011.07.06 am 4845 4326 519
2011.07.07 am 4849 4328 521
2011.07.10 pm 4808 4343 465
2011.07.12 pm 4783 4352 431
Table 7. 2H o] & Alet HHE A9
A 8 AlZE d[
TLE DB =3 Al ZHhour)
MM A2 Zendg | ZHAHE ==
(CPV) (CPU) Ehat
2011.07.04 pm 17.09 5.52 3.09tH
2011.07.05 am 18.80 5.17 | 3.63tH
2011.07.05 pm 18.94 517 | 3.66HH
2011.07.06 am 18.89 560 | 3.37tH
2011.07.07 am 17.09 526 | 3.24t|
2011.07.10 pm 18.88 6.33 2.984H
2011.07.12 pm 18.06 578 3.128
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Table 82 A= QAFA4H} HIEA ZF H oA 7]%42‘;253 A7 A= dEAA
FAELAE ol&dl dAH, ZAHE Axtetd 2 HHAEZLAE o8& HIEAE HF
e T4 Hd3 2HAE UEd Aotk FF  AERLALE o8I S W oW AFAE IS F
AELAE o]&sHA =W A= JdeA8d} A2 A=A LotR s
A 25 Ha 2RAY B4 7IREe AER ) Table 102 A= AT FHAEZLAEE,
A GAAH, 2AH S Asty] Wil H A %j Eﬂl AEFAEZLLE o838 AAH, <4
Sa4E ol§3Ye W Hok BAS Y AAS WS AN B 34 dYd A7 ye
QAW STK®Hohe ik 130 ~ 200749 E4E 9 & olth. STK"Rth gk 3007) ~ 5007) H=
4 AAsE AL & F dth ol A A7 =AE Y AALES € F JeH, Ax AT
A A 5 A %ﬂ«l Agole HadA  AeHEHAd 235)9 o% ASA=ZQLE ol &
=84E o]83E Ao o AHFEY] ol E o] STKse] Hols o Y F Ysg
Table 9% BE u A4 A9 A& Ao 2wzl ¢ F Atk Table 11 e v 2§ A9} 2§
Z A% 9 A0 HMag Rold. WEE A A9 dmeF AL £ AL wad ol
S3e W oF 208 W] AN TA7F gee O 33 H AN DA YSe & 5 AU
& F AUAJ ] Aoz Hih 2AAD A o Brole Ha FHAR AT £3(<5 km)S
ZA(<5 km)S wEE HAE HAoEA Ae  THIE FF H2EAY A5E STKY T
£ STK"¢} %?-__10]—911:]—. stk
Table 8. 78 HE29 THZ Az Table 10. 78 ZE <l ZEZ Aot
TLE DB ZHY F 3o =4 TLE DB ZHY $ 92 =4
R R kal STK | 7&ZH | o] R R Rl STK | 73ZH | Ao
2011.07.04 pm | 4875 4713 162 2011.07.04 pm | 4875 4414 461
2011.07.05 am | 4892 4704 188 2011.07.05 am | 4892 4401 491
2011.07.05 pm | 4876 4695 181 2011.07.05 pm | 4876 4420 456
2011.07.06 am | 4845 4696 149 2011.07.06 am | 4845 4416 429
2011.07.07 am | 4849 4665 184 2011.07.07 am | 4849 4410 439
2011.07.10 pm | 4808 4658 150 2011.07.10 pm | 4808 4444 364
2011.07.12 pm | 4783 4644 139 2011.07.12 pm | 4783 4441 342

Table 9. 2E ol H& Al HE A9 Table 11. EH 0] HE A2t HE A2
ALt =™ AlZh W AHab =3 AlZH v

TLE DB T3 Al Zk(hour) _ TLE DB T3 A Zt(hour) _
A A A 7} 2HrHE | AHHS = Ay 4 2] 2+ Fejv A g | dEHE | S
© (CPU) (CPU) B © (CPU) (CPU) A}
2011.07.04 pm 17.09 5.63 3.034} 2011.07.04 pm 17.09 5.56 3.074)
2011.07.05 am 18.80 6.77 2.774) 2011.07.05 am 18.80 5.14 3.654]]
2011.07.05 pm 18.94 6.74 2.814) 2011.07.05 pm 18.94 5.60 3.384}
2011.07.06 am 18.89 5.98 3.154]] 2011.07.06 am 18.89 5.66 3.33H)
2011.07.07 am 17.09 5.93 2.884]] 2011.07.07 am 17.09 5.12 3.334)
2011.07.10 pm 18.88 5.95 3.174) 2011.07.10 pm 18.88 5.65 3.344)
2011.07.12 pm 18.06 5.94 3.04 1) 2011.07.12 pm 18.06 5.64 3.204}
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2011.07.04 pm 17.09 0.11 155.36Hl

2011.07.05 am 18.80 0.1 170.908H

2011.07.05 pm 18.94 0.11 172.18H}

2011.07.06 am 18.89 0.12 157.418H

2011.07.07 am 17.09 0.11 155.36Hl

2011.07.10 pm 18.88 0.11 171.63HH

2011.07.12 pm 18.06 0.1 164.18Hl
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