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Abstract! We have been developing a spacecraft simulation environment. The simulation environment
should be useful to optimize satellite concept designs, verify the designs and reuse the simulation models as
well as to shorten development cycles. One of the functions of the system enables distributed simulations for
distributed parallel developments of the simulation modules. We have examined a distributed middleware,
HLA/RTI (High-Level Architecture/Run-Time Infrastructure) to evaluate the functions and the performance
for use in the spacecraft simulations. This paper presents on geographically distant distributed simulation
experiments as a collaboration with JAXA(Tsukuba Space Center, Japan) and ESTEC(Noordwijk, The
Netherlands). Commercial ISDN lines are provided to link remote simulation facilities. The performance is
evaluated and the original distributed cross-continental HTV/ISS simulation system is implemented based
on the existing simulators according to the HLA interface protocol. Simulation results are presented along
with its implementation process, while the knowledge may offer potential application to support the HTV

and any other projects.
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(2Bl ERLND, SHIZTHMEELEV 22— /LOBNOEHERKEL, BEOERR I —4%
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UIR =T EUCKERGA A 3EL T 1980 FRDBLHAFEZHEREL 2000 412 IEEE1516 &L T
S, FIHERELZ O,
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(a) LAN via ISDN (b)Dialup Connection to Internet via ISDN

Fig. 1 Network Configuration
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(Z BERTI O 3T _RCOr —ATCEIEE Th o7 RIS IR THY | B R OB~ ¥ —IZk
STRELBIAZENHGINNI oI, FoiIal— 2 ar BTSSR T — A TENOEAIC

Va T K fed "M pea

Table 1 Measurements of synchronized transfer time and total time of HTV/ISS  distributed

simulation via internet

Time[s]
ERTI DMSO

TKSC— Domestic | TKSC— | Domestic

ESTEC ESTEC
Synchro. 10 15.418 7.935 | 11.107 6.731
Cycles

- 100 | 158.239 | 75.128 | 92.172| 70.007

[eycle]
Data Quantity 128 | 163.216| 75.081| 94.114| 70.400
[byte] 8960 | 273.622| 198.916 | 259.210 | 242.714
Num. of 3(1:2+RTD | 76.999 | 31.605| 90.409 | 56.799
Federat
ederates 5 (2:3+RTD | 80.162| 35.899 | 137.921| 120.172
Stmple HTV 20| 194.524 | 92.534 | 167.059 | 123.338
/1SS Simulater
S 40 | 388.404 | 185.068 | 314.137| 246.677
[logical time]
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Fig.2 Configuration of HTV-ISS Simulation
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Fig.3 Dead-Reckoning Scheme for Remote Models
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BLUSHT 23 8O 2RE 2425 7o k 21 NTP(Network Time Protocol) #{fH4 5
LT, THABEOHEHEEZEL LEAWCRBILERL I TAZ AL LU EOFRELZEHRTE L
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(a) ESTEC-side: ISS control panel and 3D monitor (b) JAXA-side: HTV control panel and 3D monitor
Fig.4 Graphics of HTV-ISS simulations on July 274, 2003
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