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SUMMARY

l. Title

Development of Satellite Laser Ranging System for Space Geodesy

|. Project Goals and Objectives

1. Space geodesy research and its coordinated research connected to GEOSS/GGOS
using SLR (Satellite Laser Ranging) data

2. Technology development of precise orbit determination using laser ranging data with
mm level accuracy for satellites equipped with a laser retro-reflector array

3. Making the basis for space surveillance through SLR system development

4. Globally Increasing demands for SLR due to its technology of high accuracy for
tracking satellites

5. Contribution to national program for prevention of disasters through monitoring
earth environment, and promotion of Korean position through the participation in the
international project related to SLR technology

Contents and Scope of the Research
1. Development of a mobile SLR system
- Tracking performance analysis of ARGO-M mobile SLR systems

- Critical Design of Optics, Optoelectronics, Operation and Tracking mount
subsystem.

- Design of system mechanical and electronic interface
2. Development of dome and container subsystem
- Design of a clamshell DOME.
- Design of a container suitable for a mobile SLR system.

3. Development of SLR data processing technologies
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- Research of measurement and data processing model

- Development of precise orbit determination technologies

IV. Research Results

1. Development of a mobile SLR system
- Day/Night tracking performance analysis of ARGO-M.

- Production of the primary and secondary mirror, and design of inducing optics
and optical mechanics

- Integration test and functional verification Optoelectronics subsystem
- Production of prototype for Tracking mount and its analysis on heat/stress
- Selection and purchase of the laser system suitable for KHz laser ranging
- Establishing the timing system and the weather equipment
- Company contract for operation system S/W development
- Generation of mechanical and electronic interface among subsystems
2. Development of dome and container subsystem
- Production and design of the dome prototype
- Detailed analysis of mass and power budget.
- Design of the optical table for ground target and RX telescope

- Analysis of a beam-expander and C-SPAD demage from high laser energy for
ground calibration.

3. Development of SLR data processing technologies
- Precise orbit determination and its verification

- Generation of core specifications for SLR data processing system

V. Application Plan of the Research Results

1. Satellite and fundamental science
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- Precise orbit determination of STSAT-2 and KOMPSAT-5
- Calibration of other satellite tracking systems
- Preliminary study on precise time synchronization by using Korean satellties

- Applications to Earth science : crustal movements, geodetic survey, ITRF, Earth
rotation and polar motion, earth gravity field, etc

- Execution of international joint research through participation in ILRS committee
. Space tracking and surveillance

- Tracking satellites passing on Korean territorial air

- Providing core technologies for the development of adaptive optics

- Precise tracking and surveillance for space debris with the size of cm level

. Common utilizations with other institutes

- KASI : researches on crustal movements, earth rotation, space geodesy
connected with GPS and VLBI, and coordination with optical systems for space

tracking
- KARI : satellite tracking and calibration of tracking systems

- MLTM/NGI : utilization of geodetic reference points, national geodetic frame and

Datum, and monitoring of sea surface

- MND/ADD : operation and tracking of military satellites, cooperation with space
surveillance systems, and providing military technologies related to SLR system
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