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Development and production of Full Missile System
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To create and analyze a Missile and Missile System physical model to

Flow down requirement
Code Generation
Missile and Missile System Perfotmance Evaluation

Rapid and Robust prototyping
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customer requirements

* To help in specifying, developing and proving software to be developed for the system

* To understand the performance of the system in scenarios where we cannot do trials, for
example:
What is the probability of survival of a ship?
Will a faulty missile hit the launch aircraft?
What is the system performance in heavy countermeasures?
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MBD-A Model-Based Design Approach

All in one Simulation
Trade Off Analysis - Performance Evaluation

Real-Time .
MC Analysis Code Generation
e ‘ MATLAB
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« WELL DEFINED TEST PLAN AUTOCODED BOARD
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DESIGN simulink Model Prototype Board
Simulink e

* REAL TIME TEST (CiL)
DEVELOPED & TESTED « AUTOMATIC TEST
“STAND-ALONE” ARCHITECTURE FROM
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« AUTOMATIC SIMULATION
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RAPID & ROBUST
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Algorithm Automatic Loading management (C-Code)
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System Engineer develops the
Models in Simulink

Generate C code, from the
Model, in automatic mode

Test the algorithms on Real
Time Target

Analyse the results and

update the models if it is

necessary

Repeat the process as far as
will be obtain satisfactory
results
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Simulink Model

model.mdl

Simulink Coder

Automatic Code
Generation

Windows Make File

MATLAB

script.m

Automatic Build Process

Create Linux Make File

Loading & Compiling

Execution code

Target Board
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Guidance Navigation and Control algorithms performance evaluation in simulation (MiL — Model in the Loop)
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Auto-coded using Embedded Coder I g
(DISTERaP Approach) v =

Real Time
execution

Simulation management
Via MATLAB

Guidance Navigation and Control algorithms performance evaluation on WCU prototype

(CiL — Computer in the Loop)
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>  Receive
v' Simulation Equipment Bus (LRF, IMU,GPS)
v' Simulation Umbilical & Data-Link Messages

> Send
v Seeker / Motor on

Video Streaming v" Wing Deflection

“ Communication with Gimbal
> Receive
v' Tracking Message (on-call)
v' Gimbal Status

> Send
v Set Mode / Set Position

Ground Control Attitude

Station

Video Streaming

bupponiy

Scenario
Generator

l

VidtrackGetStatusLegacy()

Gimbal Control

Missile Env. S N / Real
Simulation N / WCuU

int32 y1 = OpenCanBus_fne()

OpenCanBus

Position & Attitude

VidtrackDbtain Statud_egacy{From_OTUS vI[1])

VidtrackObtainStatusSfun

SW INTERFACE EMBEDDED IN SIMULINK MODEL USING
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DISTERaP and DO178C Certification Process

STAKEHOLDER
REQUIREMENTS
FROM REQUIREMENT TO

VERIFICATION/VALIDATION
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Performance Safety Requirements
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[- MBSE

ON PROTOTIPE OF WCU

-ARP 4754

Defined from
r Requirements
: o
— S
: W
M | IR imuink 6DOF Model 2
q - > . . o
DiISTERaP ; : S
A 4 v ®
’ : ©y
. N Performance CODE GENERATION
L’ . Assessment .
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Performance Assessment Code Generation A" SW Requ"ements are I|nk9d

PIL to GCN,MM Function
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SUMMARY

SIMULINK 6DOF SIMULATION
— \\ On Board Computer

ARM Processor

* Development Algorithm
*  Performance analysis

Development Time *  Prototype of final WCU
> * ARM Processor
* POSIX Library OS
Classical Approach e IMU
* Seeker
DiSTERaP . Actuator
*  Motor
* ... Equipment

Next Step: Validate «on Flight» WCU fully developed using DISTERaP Approach
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DevelopmeRt Phase ADD:

* Robusteness to design: GCN
Test on Embedded

Board Algorithms development considering

HW performance
REDUCE
« V&V Time

SW Implementation

Algos/Model Design
(Simulink/MATLAB)

* Time to market
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Key Takeaways

1. Models established as golden reference companywide
2. Time-consuming programming tasks eliminated

3. Simulations and analysis accelerated

USE OF «GOLDEN MODEL» AS A KEY DRIVE FACTOR IN YOUR DESIGN,

IN FULL PRODUCT DEVELOPMENT PHASE

MATLAB EXPO 2018
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