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Outline

Ë Introduction / Key Drivers in the Missile Design and Integration Process

Ë Aerodynamic Considerations in Missile Design and Integration

Ë Propulsion Considerations in Missile Design and Integration

Ë Weight Considerations in Missile Design and Integration

Ë Flight Performance Considerations in Missile Design and Integration

Ë Measures of Merit and Launch Platform Integration

Ë Sizing Examples

Ë Development Process

Ë Summary and Lessons Learned

Ë References and Communication

Ë Appendices ( Homework Problems / Classroom Exercises, Example of 

Request for Proposal, Nomenclature, Acronyms, Conversion Factors, 

Syllabus )
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Evaluate Alternatives and Iterate the

System-of-Systems Design

ÅMission / Scenario 

/ System Definition

ÅWeapon System 

Requirements, 

Trade Studies 

and Sensitivity 

Analysis

ÅLaunch Platform 

Integration

ÅWeapon Concept 

Design Synthesis

ÅTechnology 

Assessment and 

Dev Roadmap
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Note: Typical design cycle for conceptual design is usually 3 to 9 months

Alternate Concepts  Ý Select Preferred Design Ý Eval / Refine



1/9/2009 ELF 3

Exploit Diverse Skills for a Balanced Design

Customer ( requirements pull )

Ýmission / MIR weighting

Operations analysts

Ý system-of-systems analysis

System integration engineers

Ý launch platform integration

Missile design engineers

Ýmissile concept synthesis

Technical specialists ( technology push )

Ý technology assessment / roadmap
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Utilize Creative Skills

Ë Use Creative Skills to Consider Broad Range of Alternatives

Ë Ask Why? of Requirements / Constraints

Ë Project into Future ( e.g., 5 ð15 years )

Ë State-of-the-art ( SOTA )

Ë Threat

Ë Scenario / Tactics / Doctrine

Ë Concepts

Ë Technology Impact Forecast

Ë Recognize and Distill the Most Important, Key Drivers

Ë Develop Missile Concept that is Synergistic within a 

System-of-Systems

Ë Develop Synergistic / Balanced Combination of High 

Leverage Subsystems / Technologies
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Identify, Quantify, and Balance the 
Cost Effective Measures of Merit

Max / Min
Range

Time to

Target
Robustness

WeightSurvivability

Lethality Miss Distance

Observables

Reliability
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Start with a Good Baseline

I would have

used the wheel

as a baseline.



Evaluate Prediction Methods for Uncertainty in 

Accuracy and Precision
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Precision

Accuracy
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Conduct Balanced, Unbiased Trade-offs

Aerodynamics

Propulsion

Structures

Seeker

Guidance and

Control

Warhead ðFuze

Production
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AA- 8 / R-60 Python 4 Magic 550 U-Darter

Python 5 Derby / R-Darter AIM-9L Aspide

AA-10 / R-27 Skyflash AIM-7 R-37

AA-12 / R-77 AIM-9x Super 530D AIM-132

AA-11 / R-73 SD-10 / PL12 AIM-120 Mica

IRIS-T Meteor A-Darter Taildog

Evaluate Many Alternatives

Note: Although all of the above are supersonic air-to-air missiles, they have different configuration geometry


