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Integrated
Development &
Operations
System

 Common Data Sets
• Mission definitions
• Vehicle configurations
• Analysis set-up data
• Analysis results
• Simulation files
• Simulation results

Database

Web-based Graphical User Interface

Mission
Planning

 Trajectory Design
• Design tools (SORT)
• Develop I-loads

Non-Real Time
Simulations

Validation
•  Flight simulations
•  Dispersion analysis
•  Monte Carlo analysis

Software Design & Validation
• Design environment (Matlab)
• Non-real time flight simulations
• Autocoder

Flight Software
Development System

(client)

Software Development & Validation
• Flight-like hardware
• Real time  flight simulations

Post Flight
Analysis

Plan Design & Validate

Real Time Test
Environment

(client)

 - IDOS Management System
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IDOS Management System
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z + 1 

z 2 - 1
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z - 1

Flight Control Software
 Development System 

Real Time Test Environment

RTTE Personal
Computer Card Cage & SBCs 
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GN&C 
Analysis

GN&C 
Validation

Mission 
Planning

Post-flight 
Analysis

Results

DC-X DC-XA NASA - Bantam AF SBIR

•  Used both design
environment & external
tools (some interfaces
automated)

•  Flight-like hardware
used to “test” software
prior to flight hardware
high fidelity testing
•  Automated test & test
result data processing

•  Partially automated

•  Automated post-flight
data extraction & cross-
plotting with pre-flight
test data

•  GN&C system &
software developed in 14
months (12 people)
• 80% reduction in
mission planning
(compared to Delta)
•  Flight tests supported
by 3 GN&C engineers

•  Automated Mission
Planner (AMP)
prototyped

•  Process refinement
through usage to
support flight test
program

•  Tool interface
automation enabled 2
hour control system
margin analysis
•  Repeatedly
demonstrated software
change / validation in
4-12 hours

•  Rapidly implemented
closed loop, multi-stage
ascent guidance algorithm
in advanced autocoding
environment

•  Linked GN&C software
I-loads to mission
planning tool
•  Non-real time and real
time analysis capability of
advanced GN&C software

•  Implemented X-34
vehicle and guidance
parameters and
“mimicked” X-34 design
reference mission data

•  First use of automatically
linking trajectory
optimization tool through
mission planner to vehicle
GN&C software
•  Sophisticated mission
planning and ground
operations GUIs

•  Environment supported
implementation of closed
loop ascent guidance
algorithm, based on
algorithm design document,
into flight software in less
than 4 weeks, by 1 GN&C
engineer

•  Linked tools via
database
•  Multiple tools linked
to improve analysis
effort

•  Mission planning
software used multiple (3)
trajectory optimization
tools

•  Linked planning
tools to database

•  Usage of open source
plotting tool linked to
database

•  Web based database,
multiple trajectory
optimization tools, vehicle
sizing tool, integrated web
based plotting tool, tested
and demonstrated to
customer in less than 9
months

I
D
O
S

GN&C 
Design

•  Iterative design cycles
improves schedule &
quality
•  Design environment
with integrated autocoder

•  Linked design data
to database

NASA SBIR
•  Focused on advanced
GN&C development for
SSTO
•  Advanced entry guidance
algorithm development

•  SSTO ascent trajectory
validated in trajectory
analysis, non-real time and
real time execution
environments.

•  Advanced trajectory
optimization software linked
to AMP software.
•  AMP derived data drives
both non-real and real time
simulations without
modification

•  SSTO non-real and real
time analysis data “overlaid”
for comparison

•  Mission development
system, non-real time
software creation, real time
software creation, real time
test system and advanced
entry guidance algorithm all
developed in 6 months


