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Note: Artist's impression; size of debris exaggerated as compared to the Earth



INTRODUCTIQR

« APSCO
— Founded in 2008

hitp:iwww. miit.gov.cn/n 1129347 2index.html

— Granted permanent observer
in Committee on Peaceful Uses of Outer

] ¥
|

Space (UN/COPUOS) O [ ——
o —

— Turkey congress approved to join APSCO
recently @ I ke O

— Indonesia...

« APOSOS I

— Asia-Pacific Optical Satellite Observation IC,I

System

Thailand
hitp:iiwww.mict.go th/main.php?ilename=index

— Unite member states to establish a global
optical network
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INTRODUCTIQN

e Project APOSOS was proposed by Peru, Turkey and China in
the first APSCO council meeting in 2008

« Approved by 2" council meeting in 2009
— The council also deC|ded China & Turkey to be the Ieadlng states.
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PROGRESS IWPAST YEARS

 In April and May 2010, two symposium held in
Beijing and Ankara.

e China MIIT delegated NAOC to study the feasibility
In the beginning of 2010.

e InJan. 2011, APSCO council approved APOSOS.

— BASIC GOAL.: establish a network on the basis of existing facilities.
— OPTIONAL GOAL.: new facilities

MAGNITUDE 11.5 mag (LEO); 16 mag (HEO. GEO)
LIMIT
SIZE 10cm (1000km) ; 20cm (2000km)

ACCURACY |3”
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PROGRESS IWPAST YEARS

o 1Ststage of APOSOS:
— Construction of Observation Center (also data center) :
» Reconstruction of APSCO headquarter.
 Infrastructure for database and network.
— Training:
» Basic knowledge/skill for observation
 Dec. 2011, theoretical in Beijing, practical in Weihali.

— Pilot observation :
» Based on existing facilities, held in Apr 2012.
« PURPOSE:
— Evaluate facility capability: observe the specified objects.

— Establish network and coordinate mechanism: form basic
ability of demand/distribution/data transfer/sharing and
application.
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Index Country Address

1 Bangladesh Longitude: 90.5°E; Latitude: 23.5°; Altitude:

2 China Longitude: 122°03°02”E; Latitude: 37°32°12”N; Altitude:110m
Longitude: 117° 34’ 38.85”E; Latitude: 40°23’45.12”’N; Altitude: 893m

3 Indonesia Longitude:107°50°46.4”E; Latitude: 6°54° 09.1”S; Altitude: 776m

4 Iran Longitude: 46°19' 54'"N; Latitude: 37°52' 09" E; Altitude: 2503 m

5 Mongolia

6 Pakistan Longitude: 67°01°E; Latitude: 24°25°N; Altitude: 210m

7 Peru Longitude: 75.32°W; Latitude: -12.03°; Altitude: 3336m

8 Thailand Longitude:98°55°29.9” E; Latitude: 18°47°19.5” N; Altitude: 789 m

9 Turkey

10 Tajikistan

)\ ¥RAZREER b
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PILOT OBSERX

* NO observation capability except China:
— Indonesia/lran, improving
— Cooperation between SURPARCO and China
— Mongolia & ISON
— Thailand, Turkey, Peru...
— Bangladesh, rejected 33468

 Solution: Technical support if member
state provide financial support.

_-'——-wo-----n—q———-
o -
TLE File .

37948

<
\ >
R &4
V) oy
N NATIONAL ASTRONOMICAL OBSERVATORIES ,CHINESE ACADEMY OF SCIENCES




SIMULATION

e WHY?
— Evaluate the site value to make priorities.
» Count the quantity of objects can be observed.

e HOW?
— DATA SOURCE: TLE
— PROPOGATOR: SGP4/SDP4

— COORDINATE TRANSFORM: FK5 Based
—>TEME to ECEF
— OPTICAL VISIBILITY
 Solar position
» Ground obstacle
» Telescope capability and weather condition NOT considered yet.
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SIMULATION

~ . _URUMAQI
. oa

PAKISTAN
il
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SIMULATION

Coverage at 1000 km

YRR IRRAER L4
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SIMULATION
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SIMULATION

SYSTEM STAR PLACE PROCESS I'IME

[rew | - .. — ] o (Celestial Reference

| ORIGIMAL CATALDS PLACE }_. e

i T — Frame, CRF

[remmommmcriac Lot ] ] .
— Newtonian Inertial

o ] T 1 — — Easy _to describe the
CIO based | un mom ccnssowe e wem. | @QUINOX based satellite movement.

CX, ¥, 5) NPB
C = Ry([E-+5]) Rafel) Ry(E) B = R(dg,) Ro(Suqsing) R(JSag)

-
caeenr mene cxenca oo | o TErrestrial reference
Z=urosd N = Riyl—[g+]) Ral—yry Ri(as)
w L3
CIRS / ERS ‘ Culesifal Interinedlate Reference Systein Tee Eqalnos and Eqaator of Date ram eS I R F
]

INTERMEDIATE FLACE -+ SAPPARENT PLACE

— Ground-based observation

— et — Most po_pular: International
— [ Terrestrial Reference
;al.: to the ITRS origin: F ram es ] I T R F

¢

Rotario ¢ polar motion
Ra(—x, :Rl V)

_n LRER 3
‘ I'TRS ‘ ‘ Internatienal Terrestrlal Reference System geocentric | ‘ TT | *@ﬂ éi K i'/
v
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SIMULATION

« TRANSFORM FROM [TEME] to [ECEF]:

[TEME]—feusrsee_ [pEF]— %] TECEF]

— TEME->PEF

Niper) = R, (QGMST1982)r[TEME]

VIPEF] = R, (HGMST1982)(V[TEME] — Wg X r[PEF])

— PEF->ECEF RN
_..._._a-.________IoD EQUINCX N H, TDD EQUINOX -
MEecern = [W] Irer AETCIE-I[:'Z:ZCH : _;_' Y A —
TR | MEAN EQUATOR
AT EPOCH
[ECEF] [\N ] V[PEF] ~—— |

e

. _u&:rws:

TEME EQUINOX TRUEEQUATOR
AT EPOCH

%) ¥ @5 % O\ YRARTRRAGER 34
\ - ﬂ".‘:‘ NATIONAL ASTRONOMICAL OBSERVATORIES ,CHINESE ACADEMY OF SCIENCES



SIMULATION

 CANNOT SEEs: __Teminar
— Below the horizon: p, <O T
— Site in daytime:

- Site horizon

I 'rSite[ECEF] >0
— Ground obstacle: e| >15°

CAN SEE:
— CHECK: Dist = Igeg | €OS(S—90°)

Vernal equinox ]
Right ascension = 0h om

20 0 60° Lines of right ascension

& Q.i‘1 v

Earth shadow

¢-Night

.. b - Sunlight
a - Below horizon

Dist > R,

Zenith

North

Amuth

Horizon

South 3 g
celestial 5%
pole

" Celestial
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SIMULATION

DAY | DAY Il

(14905 objects) (14910 objects)
QTY RATIO QTY RATIO
XINGLONG 8302 55.70% 8377 56.18%
WEIHAI 8770 58.84% 8772 58.83%
CHANGCHUN 7726 51.83% 7724 51.80%
URUMQI 7730 51.86% 7815 52.41%
PERU 12422 83.34% 12393 83.12%
PAKISTAN 10239 68.70% 10235 68.65%
INDONESIA 12371 83.00% 12371 82.97%
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XINGLONG

DAY | DAY I

SIM TOTAL | RATIO SIM TOTAL | RATIO

LEO 5981 10740 55.69% 6061 10746 56.40%
MEO 397 696 57.04% 398 696 57.18%
GEO 680 1626 41.82% 688 1624 42.36%
f //////F
UNIQUE OBJECT:
LON: 117.5774 DAY I: 14
LAT: 40.3958 DAY Il: 23

ALT: 893 m
\ ¥RANZARER 4
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WEIHAI

LON: 122.0505
LAT: 37.5366
ALT: 110 m

DAY | DAY I
SIM TOTAL | RATIO SIM TOTAL | RATIO
LEO 6346 10740 | 59.09% 6369 10746 | 59.27%
MEO 421 696 60.49% 429 696 61.64%
GEO 703 1626 43.23% 709 1624 43.66%

UNIQUE OBJECT :

DAY I:
DAY II:

16
21

lm'!-l‘l-r :
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CHANGCHUL

DAY | DAY I

SIM TOTAL | RATIO SIM TOTAL | RATIO

LEO 5559 10740 | 51.76% 5550 10746 | 51.65%
MEO 361 696 51.87% 373 696 53.59%
GEO 619 1626 38.07% 634 1624 39.04%
/ //////F
UNIQUE OBJECT:
LON: 125.3167 DAY |: 5
LAT: 43.7167 DAY Il: 6

ALT: 90 m
\ ¥RANZARER 4
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URUMOQI

DAY | DAY I

SIM TOTAL | RATIO SIM TOTAL | RATIO

LEO 5528 10740 51.47% 5617 10746 52.27%
MEO 392 696 56.32% 365 696 52.44%
i
GEO 680 1626 41.82% 676 1624 41.63%
&
A

ON. 876333 UNIQUE OBJECT
LAT: 43.7167 'Bﬁi :I: i
ALT: 800 m * =

\ ¥RARTRRER x4

NATIONAL ASTRONOMICAL OBSERVATORIES ,CHINESE ACADEMY OF SCIENCES




. ¢

e .—_'_'_'_'_'_ﬂ-'_-r

LON: -75.32

LAT: -12.03
ALT: 3336 m

DAY | DAY I
SIM TOTAL | RATIO SIM TOTAL | RATIO
LEO 9315 10740 | 86.73% 9286 10746 | 86.41%
MEO 571 696 82.04% 574 696 82.47%
GEO 806 1626 49.57% 811 1624 49.94%

UNIQUE OBJECT
775

DAY I:
DAY II:

739
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LON: 66.9
LAT: 24.9
ALT: 30m

DAY | DAY I
SIM TOTAL | RATIO SIM TOTAL | RATIO
LEO 7455 10740 69.41% 7455 10746 | 69.37%
MEO 478 696 68.68% 503 696 72.27%
GEO 850 1626 52.28% 828 1624 50.99%

UNIQUE OBJECT
171

DAY I:
DAY II:

162
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ENE 2Py

N DAY | DAY II

SIM TOTAL | RATIO SIM TOTAL | RATIO

LEO 9192 10740 85.59% 9201 10746 85.62%
| ' |
N Wi L
| \‘ -2y |
.- ! f
2l MEO 583 696 83.76% 570 696 81.90%
GEO 914 1626 56.21% 912 1624 56.16%

T

~a—_— UNIQUE OBJECT :
LON: 107.8462 DAY |: 238

LAT: -6.9025
ALT. 776 m DAY Il: 240

0 YA % R L E X 2
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SIMULATION

PR

800 -
700 -
600 -
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400 -
300
200

100

DAY I

T T T T T T -’__-I—_"

Changchun Indonesia Pakistan Peru Urumgi Weihai
Uh

QUANTITY OF UNIQUE OBJECT

Xinglong
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CONCLUSIO

e Have the basic capability of:

— Communicating
— Task collecting
— plan making/publishing

 ONLY China have certain observation capability.

— Some member states upgrade/improved existing facilities, looking
forward in the future.

— Most member states need to build new facilities to meet the
requirements.

« 2" pilot observation will be taken in December.
« SUPPORTS NEEDED: financial especially.
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THANKS FOR ATTENTION
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