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Introduction

LNSS Orbit Determination and Time Synchronization(ODTS)
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Lunar Reference frame

JPL’s Lunar ephemeris (DE4xx)
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Lunar Reference frame

JPL’s Lunar ephemeris (DE4xx)
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Lunar Reference frame

Moon-fixed frame

e« JPLODESY —XTIEUTO—DOREZHNEEZEZNTLD,

(1) Mean Earth/Polar Axis (ME) system
+ZEHN A OGN B s (Ab4R) DmE &— . A)FFRIC(FFEEGN B A ENEFND.

(2) Principal Axes (PA) system

HoDEE (principal axes) [CEDWTERSNIZEER. [BEEER (ICRF) CPABOZEMIL. DE
> —X(CEFENBHBDlibration angle (o, 8, y) ZAWTCETETZ 3,

F;i = Rz(_@n)nﬁ’(_am)R:(_@m)rPA-

+ Bt (lunar cartographic products)(d. DE421DMERZEREE U CERSN TV EDNE LA L,
Z D=8, DE440DPASDE421DMERBDREZITHI(EFNER.

FMER.DE421 — R‘,(—O”2785)R3(—78”6944)

x R.(—67"8526)r :
o )TPA,DE440 Park et al., 2021



Lunar Reference frame

Ephemeris precision in the future(Laurenti et al., 2022)
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Figure 5 - Difference of MER coordinates realized through the DE421 and DE440 in the year 2005 (a) and 2030 (b)



Lunar Reference frame

NGA Leads NRS Development for Moo

B= An official website
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« Working with NASA, the U.S. Geological NGA Emmasat e

NATIONAL GEOSPATIAL-INTELLIGENCE AGENCY
Survey, U.S. Space Force, U.S. Space »
Command and other agencies and e
universities, NGA is planning for and ' -~
creating a new and complete Lunar |
Reference System designed to provide
the precision and accuracy necessary for
future lunar navigation.

NGA Leads NRS Development for Moon

NGA Leads Development of Navigational Reference System for the

« “The biggest challenge we have is getting Moon
the data,” Garner said.

 Like WGS 84, “the Lunar Reference
System will be a public utility that NGA
provides for use by all,” Garner said.

NGA Leads Development of Navigational Reference System for the
Moon | National Geospatial-Intelligence Agency



https://www.nga.mil/news/NGA_Leads_Development_of_Navigational_Reference_Sy.html
https://www.nga.mil/news/NGA_Leads_Development_of_Navigational_Reference_Sy.html
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Reference Station on Lunar Surface
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Reference Station on Lunar Surface
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