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Overview
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Who is Shoal & 
what we do

Model-Based Systems Engineering

Modelling, Simulation and Analysis

Systems Engineering 
Life Advice

Introductions and 
our experience

Research and Development
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Company Overview
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Our people
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Aerospace Futures alums
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Our culture
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What we do

Shoal is a systems engineering firm, based in Australia and 
USA. 
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Systems 
Engineering 

Training

Research & 
Development

Modelling 
Simulation & 

Analysis

Model-Based 
Systems 

Engineering

Capability 
Design

Conceptual 
Design
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Systems Engineering Capability
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Holistic system view
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The ideal missile design from the viewpoint of various specialists

Source: Systems Engineering Principles and Practice, Kossiakoff et al. 2011
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Concept development focus
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Our area of focus
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Conceptual design examples at Shoal

Shoal Engineering – Aerospace Futures 2017 12

Ground Based Air and 
Missile Defence

Future Submarine & 
Frigate

Counter Improvised-
Explosive Devices

Land Combat 
Vehicle System

Fire and Emergency 
Services

Defensive cyber 
operations

Future joint 
space/cyber concepts
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Modelling, Simulation and Analysis
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Range Safety Template Toolkit

• ARAAM air-to-air missile

• JASSM cruise missile

• JAXA Hyabusa spacecraft 
return

• HIFiRE hypersonic test flights

• DT893 space launches

• FZ-90 70mm rocket

Shoal Engineering – Aerospace Futures 2017 15



SHOAL-REPORT-599-2017-J590

Model development
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Engine performance
    - Thrust profile

    - Mass profile

Mission concept
    - Event sequence & timing

    - Launch azimuth, elevation & altitude

Geometry & mass properties
    - Masses

    - Center of graviities

    - Moments of Inertia

Aerodynamics
    - Aerodynamic coefficients

Failure modes
    - Reliability / Failure probabilities

    - Vehicle response to failure

    - Breakup characteristics
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Monte Carlo simulation

Typical computational statistics:

• 16 million simulation runs

• 80 million debris impacts

• Three calendar days for computer runs, 
plus post-processing

Two-stage ballistic rocket

17
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Weapon fly-out: no failure
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Weapon fly-out: fin failure, mid-flight
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Weapon fly-out: fin failure, end-flight
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Ground impact points to PDF
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Kernel Density Estimation
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Safety Products
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Flight vehicle modelling
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Research & Development



SHOAL-REPORT-599-2017-J590Shoal Engineering – Aerospace Futures 2017 25



SHOAL-REPORT-599-2017-J590Shoal Engineering – Aerospace Futures 2017 26



SHOAL-REPORT-599-2017-J590

Design Visualisation
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Systems Engineering Life Advice
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Practical systems engineering
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Define the 
problem first

Develop your 
solution

Take a holistic 
approach
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Practical systems engineering
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Define the 
problem first

Develop your 
solution

Take a holistic 
approach

context

requirements

interfaces

continuous V&V
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Practical systems engineering
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Define the 
problem first

Develop your 
solution

Take a holistic 
approach

determine project 
scope

verification & 
validation 

requirements

expected system 
behaviour

develop system 
architecture to 

support behaviour
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Practical systems engineering
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Define the 
problem first

Develop your 
solution

Take a holistic 
approach
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Questions and Comments

Nikita Sardesai John Furness



309 Angas Street
Adelaide SA 5000

Tel: +61  2  6239  4288

support@shoalgroup.com  
www.shoalgroup.com

Adelaide Canberra New York Sydney  
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