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RAAF B707 – 1979 to 2008
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RAAF B707 – 29 October 1991
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RAAF B707 – 29 October 1991

29 October 1991

“It’s the first fatal accident in Airlift Group 
or the transport force since 1961, that’s 

30 years of accident-free flying.”
 Richmond RAAF Base Air Commodore 

Stan Clark

“The RAAF Boeing 707 stalled and 
crashed into the sea. The crash was 

attributed to a simulation of asymmetric 
flight resulting in a sudden and violent 

departure from controlled flight.”

RAAF B707-368C (A20-103) - Board of Inquiry concluded… 
“There were deficiencies in the documented procedures and limitations 

pertaining to asymmetric flight in the 707 and a lack of fidelity in the RAAF 707 
simulator in the flight regime in which the accident occurred, ….”



B-707 Level-D FFS 1995-1998

19/09/2024 Copyright © 2024 by Jawahar Bhalla, Stephen Cook, David Harvey 5

Airlift Simulators Project (ALSIM)



19/09/2024 Copyright © 2024 by Jawahar Bhalla, Stephen Cook, David Harvey 6

Personal Journey in High-Fidelity M&S

MRJoint
CombinedTacticsTeamIndividual

1994 - 2019
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Personal Journey in High-Fidelity M&S

MRJoint
CombinedTacticsTeamIndividual

Situational 
Awareness is Key

Icons used  from Pixabay
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Individual
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Mission 
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19/09/2024 Copyright © 2024 by Jawahar Bhalla, Stephen Cook, David Harvey 8

Situational Awareness

Situational 
Awareness is Key

State of the 
Environment DecisionPerformance 

of Action

SITUATION AWARENESS

Projection of Future 
Status
Level 3

Perception of Elements 
In Current Situation

Level 1

Comprehension of 
Current Situation

Level 2

Mica Endsley – Towards a Theory of Situation Awareness in Dynamic 
Systems. Human Factors Journal 37(1), 32-64

Image Credit - RUSI Lecture, June 2011 (CAE VP & CTO)

https://www.researchgate.net/publication/210198492_Endsley_MR_Toward_a_Theory_of_Situation_Awareness_in_Dynamic_Systems_Human_Factors_Journal_371_32-64
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A Need to Train the “AI” Right

Exaptation, also radical repurposing, is the taking of an idea, concept, tool, method, framework, etc., intended to 
address one thing, and using it to address a different thing, often in another domain [Cynefin.io/wiki/exaptation]

TRAIN

CERTIFY

VERIFY

VALIDATE

Modelling & 
Simulation

Systems
Engineering
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A Need to Train the “AI” Right
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AI4SE & SE4AI Research and Application Workshop 2023 identified “Data Management” as being 
foundational to dealing with the Challenges for Test & Evaluation of AI 

[“SE IN THE ERA OF HUMAN-MACHINE TEAMING - ROADMAP FOR AI AND SE”, Tom McDermott, SERC]

“Navy needs marinized RAS-AI (Robotics, 
Autonomous Systems and Artificial Intelligence) 

capabilities which address factors including 
geography; the maritime and strategic environment; 

and the national Defence ecosystem” 

Priority – “Develop and adopt governance systems to 
ensure robotics and AI solutions improve Australia’s

well-being and protect democratic values” 

AI 
Development 
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Key 
Points



A need for a SE & Assurance 
framework that would build in 

design integrity, system safety, and 
security and enable ongoing 
assurance through a highly 

evolutionary AI capability life-of-
type context.
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There is a need to engineer and assure safe and secure AI applications holistically from a first-principles, systems 
perspective, considering their nuances to tailor the core SE pillars of Requirements Engineering (RE), Architectural 

Design, Verification and Validation (V&V) and end-to-end traceability

design integrity safety
security
assurance

evolutionary

AI 
Development 
Approaches 

Core Enabling 
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A Conceptual 
SE4AI 

Framework

Related & 
Future Work

Motivation 
& Focus

Key 
Points



A need for an SE & Assurance for AI framework that would build in design integrity, 
system safety, and security and enable ongoing assurance through a highly 

evolutionary AI capability life-of-type context.
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Assurance of Built / Modified MASEngineering / Modification of MAS

Safety Regulations for 
Simulated MAS Assurance 
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Safety Regulations for 
Maritime Autonomous 

Systems
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Engineering / Modification of MAS

SE4AI

This presentation outlines a conceptual refinement to 
contemporary evolutionary developmental practice for the SE 

of AI-Intensive systems (SE4AI). 

The focus is on the end-to-end curation of reference data 
used as a basis for ML model design verification, model-

training, and model-validation. 
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“A set of methods and tools that originated from software 
engineering in a system lifecycle” (Bosch et al., 2020)
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Teams at Microsoft blend data management tools with their ML frameworks to avoid the fragmentation of data and 
model management activities, and the rapid evolution of data sources (Amershi et al., 2019)

Design Methods & 
Processes

 Scalability & 
Repeatability

AI systems “have inherently different characteristics than software systems alone” (Ozkaya, 2020) and Fujii et al 
(2020) and Bosch et al (2020) identifed four developmental focus areas unique to AI applications.
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“A set of methods and tools that originated from software 
engineering in a system lifecycle” (Bosch et al., 2020)
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SE CM baseline rigor (FBL, ABL, PBL) and design integrity control (traceability across baselines), essentially shifts 
focus (post first iteration) to a progressive evolution of a PBL – exacerbates objective dependability/explainability.

There is an implicit (and natural evolutionary “bottom-up”) focus on the realization of a fielded software system or 
“Product Baseline”, with at best, implied reference (via requirements) to an associated “Functional Baseline”.

Model Performance 
(Verification) - 

Training & 
Operational Scope

DATA Quality 
Sufficiency of data 
sets / streams for 

Training & Inference

Evolutionary focus on the PBL with regards to CM

A perceived lack of explicit traceability (FBL, ABL, PBL, Data)

V&V inherently a “Validation add-on” based on Data

AI 
Development 
Approaches 
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Motivation 
& Focus

Key 
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Systems Engineering Practice Modelling & Simulation Situational AwarenessData Curation Criticality
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A Simulator  The Tool that Executes the Simulation

A Simulation is an Enactment (Method of Implementing) a Model over Time

A Model is a Physical, Mathematical or Logical abstraction (of a System, Entity, Phenomenon, Activity or 
Process) for a particular purpose (i.e. a suitable representation)

Image Credit –  Michael Gaida (Pixabay)

Image Credit –  giphy.com

A Map (model) of Sydney

Real-Time GPS navigation 
(simulation) using “map models”



A Map (model) of Sydney
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Real-Time GPS navigation 
(simulation) using “map models”
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MENTAL Models
Santiago theory of cognition

“The living system reacts with its environment 
to bring forth a sense of awareness…..” – 

Humberto Maturana

Mental Models are deeply ingrained 
assumptions, generalizations, or even 

pictures of images that influence how we 
understand the world and how we take 

action.”- Peter Senge
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“The living system reacts with its environment 

to bring forth a sense of awareness…..” – 
Humberto Maturana
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Confidence in the suitability of the ML models is 
inherently a function of the data used in design, 
training and validation having the right fidelity

consistent with their operational use-cases. 

ML Models
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https://www.researchgate.net/publication/210198492_Endsley_MR_Toward_a_Theory_of_Situation_Awareness_in_Dynamic_Systems_Human_Factors_Journal_371_32-64
https://www.researchgate.net/publication/210198492_Endsley_MR_Toward_a_Theory_of_Situation_Awareness_in_Dynamic_Systems_Human_Factors_Journal_371_32-64
https://www.researchgate.net/publication/210198492_Endsley_MR_Toward_a_Theory_of_Situation_Awareness_in_Dynamic_Systems_Human_Factors_Journal_371_32-64
https://www.researchgate.net/publication/210198492_Endsley_MR_Toward_a_Theory_of_Situation_Awareness_in_Dynamic_Systems_Human_Factors_Journal_371_32-64
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SDR

PDR

CDR

FQR

VTAVD Requirements
Across applicable Use-Cases & Sensors 
including changes to previous baselines

- VTAVD Category [Ver, Trg, Val]
- Scope, range and units
- Source/s for procurement of VTAVD
- Associated Constraints/Conditions/IP

VTAVD Procurement
In accordance with the required VTAVD

- Procurement from nominated source/s
- Suitability Review / Corrective actions
- VTAVD refinement (cleaning) and
- VTAVD Authorisation as the Data 

Baseline (DBL) for design Verification, 
model Training And model Validation.

Model Design Verification
Conduct of Model Design Verification IAW 
the A-VTAVD Model Verification Data that 

forms part of the DBL with “ECP action” for 
any changes to the FBL, DBL or ABL.

Model Training & Validation
In accordance with the A-VTAVD Training and 
Validation reference data that forms the DBL 

with “ECP action” for any changes or 
discrepancies identified in the FBL, DBL, ABL 

and PBL.
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This presentation has considered the challenge of SE of Autonomous Systems with 
a particular focus on the end-to-end curation of reference data used as a basis for 

ML model design verification, model-training, and model-validation. 
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“Autopoiesis”

Data Meaningless

Information

Knowledge

Understanding

Wisdom

Descriptive

Instructive

Explanatory

Wisdom

Processed Data –”who, where, when, what, how-many”

Instructions – “how-to”

“Why”

EFFECTIVENESS

EF
FI

CI
EN

CY

VA
LU

E

Raw - Symbols, Properties

Efficiency is
Doing things right

Effectiveness is
Doing the right thing

LE
AR

N
IN

G

SY
ST

EM
AT

IC

KNOWLEDGE Vs WISDOM

DOING! SYSTEMIC

Santiago theory of cognition
“The living system reacts with its environment 

to bring forth a sense of awareness…..” –
Humberto Maturana

Mental Models are deeply ingrained 
assumptions, generalizations, or even 

pictures of images that influence how we 
understand the world and how we take 

action.”- Peter Senge

Confidence in the suitability of the ML models is 
inherently a function of the data used in design, 
training and validation having the right fidelity

consistent with their operational use-cases. 

ML Models



This presentation has considered the challenge of SE of AI-Intensive Systems with 
a particular focus on the end-to-end curation of reference data used as a basis for 

ML model design verification, model-training, and model-validation. 
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