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“IT Revolution” In Japan National Space Development Agency of Japan

The Government identified a drastic change in
social and industrial structures caused by IT
Revolution.

The Advisory Group on I'T for NASDA
submitted a report in December 2000.

Science journalists have been warning that delay
In IT utilization will be fatal to the competitive
power of industries.
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War ﬂl ng by M r . Baba National Space Development Agency of Japan

Evaluation by IMD indicates clearly decline of the world
ranking on industrial competitiveness of Japan:

In 1989, No. 1

In 1996, No.4
In 1997, No.9
In 1998, No0.18
In 2000, No.17

“IT haschanged the industrial structure completely. Speed
and service areinevitable. Spacetechnology can bea
driving forcetorestoretheindustrial power.”



Recommendations by Advisory Group ?ﬁ!;!ﬁ% AB@
NASDA should
Catch up with the rapid progress of IT

Trandate implicit knowledge into explicit
Information using computerized systems

Accumulate technical data of the past projects
Use digital information systems extensively

Establish effective development environment in
connection with industries and related 1nstitutes

Establish centralized information management &
support system as top priority



RESpOnSE Of NASDA T@fname@%AB@n
NASDA has established

I'T Promotion Executive Group to monitor the level
of achievement

Dedicated IT Promotion Team to coordinate the
related sections with the following tasks:

- Pilot project execution

- Integrated and centralized control
- Provision of infrastructures

- Security Issues
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I T Pl I Ot Pr OJ ECtS = SCOpe National Space Development Agency of Japan
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I T Pilot Project | W NASD/A

- H-11A Launch Operations

National Space Development Agency of Japan

Computerized Documentsfor Launch Operations Down Range

1) Reduction of Procedure Manuals (8000 Pages by 120 Copies) Ground lon ll ;
2) Accessto Documentssuch asDCI, SIR etc.
On-line Processing Schemes Telemeter
1) Real-time distribution of telemetry data (1500ch)
2) Reduction of timefor post-flight analysis
- Quick L ook within 3 hours
- Preliminary post flight report within 3 hours =
Ei : withi % 0 Range
- Final post flight report: within 1 month Safet
i =
Naogoya j
H-11A —
Web Server o ey e Range Operatlon
i Information Mgt. FF
Launch Operation | sygem (ROIS) Fotd
- M anagement :
E net / - System (LOMS) Tanegashima
Kakuda = = Launch Site
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= H 'I I A L au nCh Oper at| ons National Space Development Agency of Japan

Computerized Documentation for Launch Operation
1) Reduction of Procedure Manuals (8000 Pages by 120 Copies)
2) Access to Documents such as DCI, SIR etc.
On-line Processing of Data
1) Real-time distribution of telemetry data (1500ch)
2) Reduction of time for post-flight analysis
- Quick Look within 3 hours
- Preliminary post flight report within 3 hours
- Final post flight report: within 1 month (previously 3 months)
Development of Information Subsystems
- Launch Operation Management System (LOMYS)
- Range Operation Information Management System (ROIS)
- Flight Date Real-time Monitoring System (FORMYS)



| T Pilot Project: H-I1A Flight Data
Real-time Monitoring System

- Flight Data Evaluation
- Data Distribution

- Minimized Documentation
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National Space Development Agency of Japan
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National Space Development Agency of Japan

| T Pilot Project -ETSVIII

Collaboration of NASDA and Contractors
System Design Using 3D-CAD
Mutual Exchange Design | nformation

Electric Documents
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I T Pl I ot Pr Oj ect - i'Space Satel | Ite National Space Development Agency of Japan

NASDA ]

Co-Investigator
Electr_iq Documents
- Specifications,Minutes, etc

Research L ab. Computerized Work Records
- Technical Memorandum

- Schedule M anagement

- Portable & Transferable M eans
Standar dized/Computerized |CD o

=\| - Management/Technical infor mation~_

Review therules
and regulations
for
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- Characteristics, Analytical Model, etf.

Diqitized M odel

User Agency )™ | - 3D-CAD/CAE mode

- Simulator, etc.

Collaboration Coverage

- Test/oper ation data distribution
- TV meeting, Net-meeting, etc.

Exchange design
information via
secured roots
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National Space Development Agency of Japan
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I T based Space SyStemS DeS| gn National Space Development Agency of Japan

Intelligent Data M anagement System
Conceptua Design Support Tools

Virtual Design Center

Validation System using Artificial Intelligent
Object Oriented Spacecraft Design

Virtual Flying Testbed



W N/ASD/A

I ntel ||gent Data M anagement SyStem National Space Development Agency of Japan

Sharing of project information

Various information such as design parameters,
products lists, analytical model, test data, etc.

Access to the data by all team members viatheir
own PC's

Data updates controlled by the Manager after
approval of the design review board

Intelligent retrieval system enabling team
members to find the desired information from
huge amount of datato save working hours
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Conceptual DeS| gn Support TOOIS National Space Development Agency of Japan

Conceptual Design — akey to
creation of advanced missions.

Feasibility study through
system analysisand ssmulation

Conceptual Design Support =
Tools (CDST) —innevitable =& =-

User Friendliness of CDST =
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V| I‘tual DeS| gn Center National Space Development Agency of Japan

Space Systems Design requiring collabor ative wor ks and
Inter face management throughout all phases

Current proceduresof NASDA — Face-to-face design
meetings held weekly, biweekly or monthly

Virtual Design Center in cyber-space connecting design
team members for timely design meeting for trouble
shooting
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DeS| gn Va.l | dat| on SyStem National Space Development Agency of Japan

Design Review Example Spacecraft Design Validation System
using Artificial Intelligence
Intelligence

Knowledge
RuleDB Validation
Results

Expert’s Review on

- Design condition

- Satisfaction of two-fail
safety requirement

- Margin assured

Artificial

Expert A

EXxpert A Expert B Error list:
P P Al-Based Spacecr aft 1.
Design Validation 2

Expert C Warning
Expert B I |15t:
2.

i - System Specification Project X
- Interface Conditions
Expert C Design Results <:

Analytical Models
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SpaCGCI’ aft DeS| gn Validation SyStem National Space Development Agency of Japan

Scope

Validation of the consistency in design rules and interface
conditions exceeds human capability due to extremely high
complexity of space systems.

Spacecraft Design Validation System using Artificial
Intelligence incorporating skilled engineers is expected.

This system will be useful at all the design phase for project
engineers to validate:

- Design consistency with specifications
- Interface compatibility of components/subsystems,
subsystem/system



Object Oriented Spacecraft Design

Major Characteristics
- The system divided into subsystem modules enabling system reconfiguration
- Subsystem modules free from interferences with other modules

- Subsystem modules connected by serial data bus
- Embedded Processor Element (PE) for system and interface management

Processing Module Battery Module
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National Space Development Agency of Japan

Reconfigurable Manipulator

Navigation Module  Propulsion Module
Example of Object Oriented Spacecraft (Hyper-OSV)

IMG IMG S-TR . DCeg, [€®|Motor
: v EPS IMG DC.. |le—»|Motor, FTS
PE =TT PE ¢ — 11
: <« Motor, FTS
PE_—{PE PEn, | [PE, H 252 o
[ [ H
| [serid databus| |
' |DC.. [« Motor, FTS
PE\m PEoy PE,, . — 16
|7 |DC ., <4—» Motor, FTS
IMU GPSR RCS IMG dbc_ Motor

PE: Processor Element

PE,,»: Manipulator Controller
PE;,,: Battery Module Controller
PE,,,- Navigation Module Controller
PE,,,: Propulsion Module Controller
RCS: Reaction Control Subsystem
GPSR: GPS receiver

EPS: Electric Power Subsystem
IMG: Camera

S-TR: S band Transponder

DC: Joint Controller

FTS: Force-Torque Sensor

Jx: Joint

IMU : Inertial Measurement Unit
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V| I‘tual FTB = F|y| ng TeStbed National Space Development Agency of Japan

Model-based, hardware-in-the-loop simulation system on high
performance computers to reduce resources spent for
complicated hardware interface tests
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COﬂC| usions National Space Development Agency of Japan

The Government-guided “Information Technology
(IT) Revolution” driving agencies of Japan

NASDA expected as aprecursor of IT revolution by
advancing the high technologies of space

Various plans proposed — most under trial and public
acceptance yet to be explored even inside NASDA

Cultural change from hardware-oriented mind to
software-oriented framework — A real breakthrough

I'T expected in more general sense to maintain the
heritage of manufacturing in small industries



