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ABSTRACT

Low cost launch vehicle for next-generation is underway in advanced space countries such as
the United States, Europe, Japan and China. This paper surveys the latest technological trends in
avionics system, including ground management system. In the case of on-board equipment, to
make short the development period and reduce the cost, the equipment is standardized and
modularized for each functions to flexibly respond to changes in system requirements. In
addition, a network is applied to all inter-equipment interfaces and a powerful self-diagnostic
function is included in the equipment to realize automation/simplification of the interface with

the ground system, and it is confirmed that an efficient launcher system is realized.
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Fig. 1 Future avionics system base on module
and Network[2].
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Fig. 2 COTS components for nano-satellite[3].
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Table 1. The merits and demerits of autonomous
check-out system(7].

Autonomous Check-out System

OPrevention of the human error
) OShortening of check time

Merits .
OPersonnel cost reduction

OSimple interface with GSE

O Complex software logic
ORequire certification of auto-

check algorithm

Demerits
OWeight and cost increase by
adding auto-check onboard
equipment
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Fig. 4 The functional module of new launch vehicle[5].
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Table 2. Estimated Economic Benefits of Developing

Technologies to  Facilitate  Ground
Operations(9].
Technology IRR NB

Built-in test equipment ------ 140.0 $2,617M
Automated data
management system ----ccce 115.0 $1,898M
Automated test and
inSpeCtiOn ...................... 610 $1,454M
Accelerated load calculations 19.5 $247M
Thermal protection system -- 16.0 $218M
Fault-tolerant computers ----- 155 $106M
Automated launch vehicle
and payload handling ------- 15.0 $830M

Database management system 13.5 $5,413M
125 $2,225M
11.5 $5,775M

Computer-aided software
development Expert systems
Autonomous and adaptive

guidance, navigation, and

control system --c-oceeeeees 6.0 $716M

IRR : Internal rate of return

NB : Net benefit (undiscounted)

NOTE : Not endorsed by OTA; sensitive to architecture
and mission model

SOURCE : Boeing Aerospcae Co.
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