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A study on tracking method and normal point formation algorithm

of new mobile SLR system in Korea
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ABSTRACT

Korea Astronomy and Space Science Institute(KASI) has been developing one mobile
SLR system since 2008 named as ARGO-M. Control logic in real-time laser ranging
and data processing for normal point from the ranging data are key elements in the
operation system of ARGO-M. KASI operation system team performed software logic
analysis and related operations for SLR observation with help of Graz SLR station in
Austria. This paper describes the algorithm required for SLR operation based on the
method in Graz station. We figured out the essential logic for SLR operation and the
remedy for the observation quality enhancement through this study.
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Nomenclature

AT_High : Pre-defined high quote for AT _Low : Pre-defined low quote for
a designated satellite type a designated satellite type
ATPeriod : Fixed integration time for

T 201003 99 4¥ Ha ~ 20113 3€¥€ 10¥ AAMgkE

* 3y, A HEATY auto-track (sec)

w Q3 B ToFATY ATQuote : Actual return quote for
*** Space Research Institute/Austrian Academy of Sciences auto-track
ek 5|, S HEATY ATQuote Old : Last value of ATQuote
e 339, SE et AFE St Az : Azimuth of target satellite in

WA1A AL, E-mail : cyoun@cnu.ac.kr

AR ST 2 user oriented coordinate (deg)
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Co : Speed of light (m/sec) RS_Del : Increment of range shift (sec)
CA : Closest approach (deg) RS_Del_Min : Minimum value of RS_Del (sec)
CA_Limit : Fraction of pass time arround CA (%) StratEP : Start Epoch (sec)

El : Elevation of target satellite in t : Current time (sec)
user oriented coordinate (deg) T_Elapsed : Elapsed time (sec)
FR : Fit residuals (m) TB : Biased time of satellite (sec)
IdMax : Maximum number of TB_Avg : Averaged value of time bias (sec)
identified return signal TB_New : Calculated value of time bias (sec)
IdReturnCounter : Counter of return signal TF : Time of Flight (sec)
Idsignal : Number of identified return signal Update0 : Initial value of update interval
MinRets ¢ Minimum number of return signal X : Satellite position on X axis in
MinRetsBack  : Minimum number of return cartesian coordinate (m)
signal in backward search Y : Satellite position on Y axis in
PR : Prediction residuals (m) cartesian coordinate (m)
Pre_RG : Pre-start time of range gate (sec) Z : Satellite position on Z axis in
Ra : Range (m) cartesian coordinate (m)
RAz : Azimuth rate (deg/sec)
REI1 : Elevation rate (deg/sec) Subscripts
RES : Residual (m) : biased
RG : Range gate (sec) o : Observed
RRa : Range rate (m/sec) p : Predicted
RS : Range shift (sec) tb : Time bias
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Fig. 2. Flowchart of estimation of satellite
position in real-time
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