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Infornat logy

Grumman Information Technology modeling and
simulation resources

e Show the benefit of using low-cost modeling and
simulation techniques to assess operational issues

¢ lllustrate how modeling and simulation can be used
to examine the possibility of increasing the patrol
region of the Trident Il (D-5) Strategic Weapon
System

—Provides an assessment of accuracy for a “Go
Anywhere and Shoot Capability”

—Examines alternate operational scenarios for
maintaining tactical accuracy
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® What is the potential accuracy degradation if the
SWS operates outside the nominal OSP regions?

¢ What can be done to mitigate the degradation?
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Technical Challenges

" Models Simulations :
* Postulate a means of constructing a
NAVMAP A vertical deflection map

¢ Evaluate the quality of the new map

® Determine what subsystems of the
weapon system are affected and

estimate their accuracy

—¢ Evaluate the effect of the new map

SSP | ..
Abpion o on navigation accuracy

m%m_w_o ® Determine the accuracy of the
IMPACT weapon system if launched from a
non-OSP area

* Quantify contributors to accuracy
degradation to identify potential
mitigation options
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Satellite sends radar * Sea surface topography is
pulse to sea surface very close to the geoid
— Measures travel time of e (QObservations show that
reflected pulse to vertical deflection maps can
observe sea surface be made from altimeter data
topography

— Satellite’s height
relative to ellipsoid is
known from satellite
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OD 55340 Weapon System Accuracy Model

Overview

” . Comprehensive accuracy model for the Trident Il (D-5) weapon
system

®* Three primary uses

® Prediction
u,o Provide tactical accuracy predictions to planners

® Perform tradeoff studies of alternative configurations

® Predict accuracy of tests

‘® Mechanization - Portions of the accuracy model are embedded in tactical
software

¢ Evaluation
® SP2012 is SSP’s “Keeper-of-the-model”

® Maintains, documents and distributes system-level accuracy model
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SSP ® OD 55340 provides information on system
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Fuzing Errors

In-Flight Guidance

IMU and Stellar
Sensor Errors
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Deployment

Deployment
Velocity Errors

Environment

Gravity and Weather
Data Errors

Prelaunch
Fire Control/Guidance

Guidance Initialization, v
Target Preset, Inflight Gravity, and 2
Weighting Matrix Errors

Total System % \\
Error
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Navigation

Ship Position, |
Velocity, Tilt and Point
Heading Errors

Items highlighted in red are significantly influenced by
vertical deflection error
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* Provided an overview of modeling and simulation
tools used to study weapon system accuracy and an
example of how they are used

— Accuracy model

— Gravity Models

— Navigation Simulation

— Weapon System Accuracy Simulation

® Plan to make NAVS and IMPACT available to SSP
approved users

— Plan to demonstrate tools at the April 2003 System
Synthesis Working Group (Modeling Support)
meeting




