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Introduction to SEA

e Systems Engineering & Assessment formed 1988
 Became part of Cohort plc 2007 (which includes SCS and MASS)

e QOperates in 4 divisions

— Sensor & Information Systems, Communication Systems, Aerospace, Sensor
Processing Products

* Employs 240 people, based in Beckington and Bristol

* Company key skills:
— Systems engineering, sensor systems, Human Factors Integration, hardware,
software and firmware development, bespoke production, training systems,
simulation, open systems, project management
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Problem:

* Simply buying the best of everything does not result
in the best system

e Need to understand the interaction between all
soldier equipments

* Need to manage the soldier burden
— Mass, power, cognitive
e Control the evolution of the soldier system

* Improve effectiveness through an coherent and
integrated Soldier System
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Soldier Context

Why is the soldier system different?







Acquisition Model

Informs

(also via PJHQ)
Cap GM
Capability
Catalogue
DE&S D Combat
1
A 4 Soldier p Other Soldier Svst
D Combat Tasks rogrammes SEIG o'dier System CIWGs
v & Data Repository
DLODs
Soldier Use Cases |
CONEMP I poles |  (The What) I
Complies with Enables
Informs SOSA Informs Capability Delive
A I | Rulebook | P )I, i
Informs Define
| v v Y icc Y Y
Blueprint . .
DSD l_Jser _Traces> S){stem =Derives®»| (Tomorrows _Sahsﬁed» System Design {Specifies EP’s Delivered Incremental
Requirements To Requirements N by by Procurement
Architecture)
I A ) .
Flows To MoIEs Infolrms g::ﬁ:::):“
— 1
* I | Infofms |
Operational Vignettes Equipment Equipment
SAG Context (The How) —Informse  OA/COEIA Informs Specifications_> Development
—I DSTL S&T .
MOD & R&D Outputs =
Industry
Industry

>Sed

©

2012




Systems Engineering V Diagram
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Solution:

SEA has developed a strategy to solve this problem
through the application of a Systems Engineering

approach, supported by an equipment database, a
system architecture, and sound processes, to:

e Capture relationships

 Develop User Requirements
e Define interfaces
e Support System Design and Equipment Specifications

\gmea



Tool Mapping
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EQUIPMENT Di




Equipment Database

er Systems Data

Add Elements and Headings

ARMY
Main Page | D I Interfaces | I Design Lessons‘
Element: Rifle SA80 A2 5.56mm Individual weapon (IW) (L85A2) Product/NSN Number:

Description The Rifle LB5A2 (IW) is a magazine fed, gas and spring operated rifle and is the personal
weapon for British
Land, Sea and Air Forces. It is intended for use in all theatres and all operational roles and is
fitted with a L12A1 SUSAT for use by the infantry, SAS, RM and RAF Regiment. For all other

1005-99-755-3033 Heading

Image

=]

arms and senices it is fitted with iron sights. Capable of iring both single shot and fully
automatic, it has an effective range of 450m with SUSAT. For in-theatre use it is fitted with an

NATO Domain:  |Lethality - Weapons B Supplier: [Heckler & Koch El

ISD 1985 0SD 2015 Product Mass 3.908 Mass Context 1ly (not including Sl

Lengthmm: | 785 | Height mm Width mm Effective Range Mtr 450
Energy Consumption Wh Rate of Fire: | 700-800 rpm | Frequency Khz
Eye Relief mm Function

COTS: [ Consumable: [

Maintenance Regime: | Repaired through DSG

DES Delivery Team:[LWPB Min Temp (°C) Battery Life (hours)
IPT: Max Temp (°C): Battery Life Context:
Interfaces provided (defined) Interfaces Required (defined)
User Group: Total Held: Planning Guidance:

Varients:

Support Plan
AESP: [1005-L-202

Designed and Developed by George Christenson - 01373 85 2186
<[ m

Provides a catalogue of all
equipment available to the
soldier

Information available includes
— Description
— Mass
— Power
— Performance
— NATO Stock Number
— ISD and OSD
— Supplier
— NATO Domain
— Responsible Authority
— Interfaces
— Lessons learned
— Applicable standards

ed.
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Equipment Database

(@) e

e A,
sﬁm—nﬁaﬁ{ﬁl frmMain

Soldier Systems Database

- ] o

ARMY.

Rifleman

NUM Sub Of

52 | 2102 Helmet

SYSTEM Navigate

7]
o]
54 | 2102 OSPREY Combat Body ArmoLE|
55 | 2102 PRR SR & 2 batteries [+l
[
[
60 | 2102 |[ECM Blue-man pack & Batten|~|
61 || 2102 | Minefield extraction kit El
-]
]
]
[
[
67 | 2102 | Operational Ration Pack (ORPZE

53 || 2102 Balistic Eye Protection

58 | 2102 Mockingbird

59 | 2102 Watch

62 | 2102 ECM LIPS Battery
63 || 2102 | T-Shirt

64 | 2102 | UBACs/shirt

65 | 2102 Bivie Bag

66 || 2102 | Soft Jacket

General | Associated Documents |

| Interfaces | interfaced From | Interfaced To

NSN/Product Number: Syshum: 0002010101
Qty Carried: | 1 Total Mass:
Desaription:
NATO Domain: [=] supplier: Image:
0sD: 1D: Product Mass:
Prodcut Mass Context:
Length mm: Height mm: Width mm:
Effective range: Energy Consumption Wh:
Rate of Fire: Frequency Knz: Eye Relief mm:
cots: [7]  Consumable: [C]
Maintenance Regime:
DESS Delivery Team Min Temp (°C): Battery Life (hours):
AESP: Max Temp (°C): Battery life context:
For: Applicable Order:
* Op Herrick 8 version

V] Patrol Period < 24hrs
V] Patrol Period > 24hrs

Location Carried:

Main Reference:

Full Report.

Report of The
Above System

. Epoch Alocation:
68 | 2102 | \Water (2 lires in hydration sy[~| HWWDM . Architecture Allocation:
— atrol tarching
P 69 | 2102 TS =
#0202 El
— 2
pr——

Designed and Developed by George Christenson - 01373 85 2186

Can define any soldier or squad
configuration

Has facilities to:

— Report soldier mass and power
burden

— Categorise mass by domain, role,
team

— Categorise equipment by domain,
supplier or country of origin

— Produce a Product Breakdown
Structure

— Export to MS Project for equipment
timelines

— Hyperlinks to documentation and
standards
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User Requirements Document

e Defines the capability that users need in a defined
environment.

* Focus on User needs, NOT equipment
e Support to Business Case and Scrutiny requirements

Systems Engineering Approach provides:
e A structured process to define and develop URDs

* A means to ensure URDs are developed within an
overall understanding of the complete soldier system

\gmea



User Requirement Derivation
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| \
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Requirements Analysis Domain

& PRIORITISATION

REQUIREMENTS

— URD-»
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URD Software Tool

* Provides a ‘handrail’ to guide the Requirements
Manager through the data

* Developed with input from Requirements Managers
from Individual Capability Group

— URDs currently in production by RMs

* Integrated into IBM DOORS requirements
management toolset

* Ensures the “Golden Thread” from approved sources
to the User Requirements

\gmea



DOORS Structure

Cases

Capability
Catalogue

Targets
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Definition of “User”

 Through the requirements analysis, there are
several Users that we need to consider
— The “Team”
— The Commander
— The Individual Soldier
— The Maintainer

— Plus other users of the “soldier system”
e Logistics, Signals, Engineers

>Sed
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Use Cases

e Use Cases are linked to each other in their activity
seguence

— Exploited in the MODAF model
— This reflects the functional architecture of the Soldier

e Example Use Cases include:
— Move Tactically
— Defeat Enemy Personnel
— Locate Enemy (In Contact)

 The Use Cases provide a basis for acceptance
— Linked to the requirements in the formal URD

>Sed
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Future Architecture Development

e Use of MODAF (specifically UPDM) to manage
architecture design

— Flow down from Strategic and Operational views

* Use of UML to define the architecture, including
functions and interfaces

This approach supports the specification of soldier
equipment that will integrate into an overall
system architecture

UPDM : Unified Profile for DoDAF and MODAF

UML: Unified Modelling Language \ S e a
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MODAF Views

class cd MODAF views /
Neme:  od MODAF views
Psckage: RKM
Version: 1.0
p— .
«class diagrams e ustate machine disgrams
Forecast ] atextual documents V-4 Organisational OV-6a Operational Rules OV-6b Operational State
jAxGlOverview and Summary| Relationships Chart Model Transistion Description
OV-1c Operational [ asequence disgrams
Attributes OV-6c Operational Event Trace
Description
I Erint e key players deployed to nodes for desaribes operstional activities for
«textual documents
‘OV-1b Operational Concept «activity diagrams
Description | OV-5b Operational Activity Model
Architectural Description «graphics shows nodes and ) ons)
Lt V-1a High Level Operational conneations o,—‘ i
Concept Relationship
defines context
«class diagrams
OV-7 Information Model  [——shows data model for e———
SV-5 Functional to Operational -
= - s n Activity
V-3 Capability Phasing 7] _— «class diagrams =
StV-1 Enterprise Vision bes info exchanges on
over time Infromation Exchange o
WMatrix
maps >
desaribes capabilities for "m
. . P Description
St ra t eg l c VI e S Matrix id's resource functions for

ol discrara defines dependencies for B aclass disgrams ey € desarives
StV2 Capability Taxonomy ; Resource

StV-5 Capability to describes

—==—dystem Views

2 System Ports

disgrams
System Connectivity
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disgrams. «composites
System to System Port L& desaibes evolution of Capability Config
Connectivity Management

v
[stv-6 Operational Activity [5]
to Capability

27
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What is the “Soldier System”?

What is the system of interest?

ne individual soldier?
ne Fire Team?
ne Section?

- 4 4 -

ne Platoon?

 The answer to this defines the procurement
approach.
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Wider System Aspects

e Soldier system does not operate in isolation
* Need to apply SOSA rulebook
* Wider architecture

 “External” interfaces
— CBM & communication systems
— ISTAR systems

— Platforms

— Training systems

>Sed
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class cd Black Box context diagram for DCC operational node relationships /

«Node»
Other Unit
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Soldier Centric Approach

 The Soldier is not simply a “User”
of the system

* The Soldier is at the heart of the
Soldier System
— He provides the integration platform
— He provides the “motive power”
— He provides the “data processing”

* The definition of the architecture
includes the functionality
provided by the Soldier




Architecture 2010

Demonstrates the
complexity of the
soldier system

Captures all variants
and interactions in a
single diagram
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Systems Architecture: OV-2 Logical Relationship

class OV-2a - Generic Higher Level /

- dier

Name: QOV-2a - Generic Higher Level
Package: RKM
ersion:
tasking «Nodex

operatlonal context with:

= Squaa co Ir\o'm'on
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Systems Architecture: OV-5 Operational Activities

~* lllustrates how the aspects
f command and control,
re and manoeuvre,
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OV-7 Information Ontology
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OV-7 Information Elements

Neme:
Paciage:
Version:
Author.

class cd NECACC Information Elements

od NEC4CC Information Elements
OV-7 NECACC Information Elements
1.0
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DCC Communications System Structure

ounted Close Combat Communication System /

i o m——— e Describes a generic
soldier communications
o {ltustratesits relationship
with the User and

e ol ' % | influences
i e Network
o Security
| P : =] Bl

/oEd:
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Maintain Situational Awareness

composite structure csd Maintain SA (local, wider) and Communicate (external) /

Neme:  csd Maintain SA (local, wider) and Communicate (exteral)
Packsge: Msintsin SA

Version: 1.0

Author: Robert Marshall

@] sv-2 system to System Matrix

Extension to Maintain Wider SA with external sources

Other Information
Sources external to

the FDCC Se?l\on
D
\
\

\

\
«flows
\
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information

«flows
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«System Nodex
€BM
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Local Population
Local Wilitary

r;heu;f populstion |
/

Sources of information within the Section boundary

Sustainability

e Describes the |
fundamental function

SO

situat




Vehicle Interoperability

R e Describes the future
s aspirations for Soldier
Platform integration

T s and Exchanges whilst in
Voice s vehicle
«System Nodex - |_ . T Ty ————
:Communication EQEf Communication v:u&stz R S .
System R |
er Unit

=l B . . < o Communication

I
L] . voae |
e Navigation | i
«System Node» A - > — Comms: Data
Comms: Data Comms: Data
G e SA
Etasge. storage and protection
» ‘\‘~_‘\

e Power

Physical
Power
—e—Cooling
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Architecture 2020

= o This is now our top level
functional model for the
future soldier

"= e |s equipment agnostic

e Fully traceable from the
User Requirements

~ o |ncorporates lessons
from research
programmes
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Conclusions

Our Systems Engineering Approach enables:

 The derivation of quantified User Requirements

* Management of the interfaces between soldier
equipment, between the soldier and platforms, and
in a “system of systems” context

* The evolution of the Soldier System from “Today”
into “Tomorrow”

* Management of the acquisition process and the
selection of equipment based upon User need
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