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Realistic 3DExperience 

to Play UAS Mission 

Connecting the dots between 

Customer, User and Engineers 

3DS Quad Flying Wing 

UAV Flight Experience v6.wmv
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Project | Dream 
    combine the VTOL capabilities of an helicopter with the autonomy & 

cruise speed of a plane, we could takeoff / land from ship deck and cover 

vast areas for debris and marine pollution detection 

 

 

 

 

 

 

Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 
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Can we invent a new UAV which combines all capabilities? 

Multicopter (VTOL(*) capable) 

Can be operated anywhere 

Short range and autonomy 

Low speed 

Flexible camera usage 

Aircraft (not VTOL capable) 

Complex operations for take-off & landing 

Long range 

High speed 

Forward flight limits flexibility of camera usage 

 

Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 

Payload 

Weight 

Range 

Weight 

Features 

Weight 

Weight 

Cost 

(*) VTOL : Vertical Take Off and Landing 

…And yet keep control on the total 

cost of ownership? Complexity 

Cost 
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Flight Control System 
Payload 

Project Management 

Aerodynamics  

Propulsion 

Create Holistic 3DExperience to imagine sustainable innovations 

How to get the best multi disciplinary product  ? 
Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 
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Provide Users and Engineers perspectives on 3DExperience platform 

Objective | Play UAS Mission 

HUD 

Telemetry 

Mission 

definition and 

execution 

3DExperience 

Flight Control System 

Flight Dynamic Model 

Ground Control Station 

Manual Flight 

MAV Link 

Propulsion and Energy 

Equipment 

MAVLink or Micro Air Vehicle Link is a protocol for communicating with small unmanned vehicles 

It can be used to transmit the orientation of the vehicle, its GPS location and speed. 

http://en.wikipedia.org/wiki/Unmanned_vehicle
http://en.wikipedia.org/wiki/Unmanned_vehicle
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Project | Requirements 

VTOL & Hovering Flight capabilities 

>= 2 hours mission with 30km range 

60 kts horizontal flight speed 

1 kg payload with GoPro 3 camera or equivalent + 3 axes stabilization and 2 

axis (pan / tilt) controls 

Manual & automatic flight control with waypoint-based mission management 

<= 92 Db @ 3m 

<= $15,000 for POC 

Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 
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Vibration damping, stabilization and control is a must have 

Payload | Camera Requirements 

The choice of using a gimbal will have major impact on UAV architecture 

Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 

Vibration damping No 

Stabilization  No 

Orientation Control No 

Dimensions 

Weight 

Vibration damping yes 

Stabilization  2 axes 

Orientation Control 2 axes 

Dimensions 

Weight 

The Gimbal must be compact and light as specified 

by the followings maximum features: 
Diameter:200mm,  

Height : 150mm 

Weight :400g 

The Gimbal must be fixed to the drone and 

detachable to be removed or replaced.  

The vibrations resulting from the drone must be 

damped in order not to affect the camera. 

A GoPro-like size camera 

The orientation must be controlled by the 7.4V 

PWM (Pulse Width Modulation)/50Hz drone 

autopilot. 

The camera must be protected (inside a glass or a 

Plexiglas dome for instance).  

Angular precision 
± 0.1° on Roll Axis 

± 0.5° on Pitch and Yaw Axis 

Total cost of gimbal <= 300€ (excluding camera) 

 

 

 

VS. 
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Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 

Acceptance test to validate 

proposal against requirements 
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RFLP at the heart of product development process 
Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 

Ensure traceability from requirements to functions to logical architecture, 

behavior & 3D digital mockup 

Requirements 

Management 

Functional 

Analysis 

Logical 

Architecture 

Definition 

Validation 

System 

Integration 

Physical 

Design 

Verification 

Needs 

RFLP Links on UAV Parachute.mp4
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Logical : architecture and multi-discipline behavior definition 

 

Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 

CATIA Logical and System capture.mp4
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Logical : multi-discipline behavior definition 

Example : electrical net diagram 

Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 
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Dream Requirement Functional Analysis Logical Design Physical Design Manufacturing 

Fast concept sketching thanks knowledge based design 
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RFLP to support the trade off design study and best 

solution identification process 

2 fixed + 2 rear tilt engines 

 

4 fixed + 1 rear thrust engine 

RFLP Process 

D
es

ig
n 

A
lte

rn
at

iv
es

 

UAV Flight Experience v6.wmv
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Play UAS Mission : Users and Engineer 

perspectives on the 3DExperience platform 

QFW Winning Program  Mission v6.mp4
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Play mission and compare to requirement use case 

End point reached @ 178.3s (180s expected) 

Mission Plan 

Actual UAV Flight Path 
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Reason To Believe - Le Bourget.wmv
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 Technical insights 

Behavior modeling 



20 

3D
S

.C
O

M
 ©

 D
as

sa
ul

t S
ys

tè
m

es
 | 

C
on

fid
en

tia
l I

nf
or

m
at

io
n 

| 1
1/

5/
20

13
 | 

re
f.:

 3
D

S
_D

oc
um

en
t_

20
12

 
3D

S
.C

O
M

 ©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 1

1/
5/

20
13

 | 
re

f.:
 3

D
S

_D
oc

um
en

t_
20

12
 Behavior Modeling 

Multi Disciplinary Model Based System Design 
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Flight Dynamic Model 

Aerodynamic coefficient (tabulated data) are computed by specialized CFD software 
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Free flight Test - Altitude vs time 
Consistent results of CATIA vs JSBSim : a few tens lines of modelica code can 

replace thousands of C++ lines of solver 

-20

0
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40

60

80

100

120

140

0 10 20 30 40 50 60 70

CATIA Alt

JSBSim

Χ0=(φ,θ,ψ)=(0,0,0) 

H0=100m 

V0=30m/s 

Airfoil : MH61 

Weight : 7.116kg 

CoG : 15mm 

-40

-20

0

20

40

60

80

100
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0 5 10 15 20 25 30 35 40 45

CATIA Alt

JSBSim

Χ0=(φ,θ,ψ)=(0,0,0) 

H0=100m 

V0=30m/s 

Airfoil : MH61 

Weight : 7.116kg 

CoG : 60mm 

0

20

40

60

80

100

120

0 5 10 15 20 25 30 35 40 45 50

CATIA

JSBSim

Χ0=(φ,θ,ψ)=(0,0,0) 

H0=100m 

V0=20m/s 

Airfoil : MH61 

Weight : 3.5kg 

CoG : 60mm 

90

95

100

105

110

115

120

125

130

0 5 10 15 20 25

CATIA

JSBSim

Stall properly 

predicted 

Χ0=(φ,θ,ψ)=(0,0,0) 

H0=100m 

V0=30m/s 

Airfoil : MH61 

Weight : 3.5kg 

CoG : 15mm 

JSBSim is an open source flight dynamics model (FDM) 

that compiles and runs under many operating systems. 

The FDM is essentially the physics/math model that 

defines the movement of an aircraft, rocket, etc., under the 

forces and moments applied to it using the various control 

mechanisms and from the forces of nature. 
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Propeller model 

Model based on advance ratio to relate 

Rotational speed  

Airspeed 

Torque 

Thrust 

Thrust Coef : Ct=T/(rho * n**2 * D**4) 

Power Coef : Cp=P/(rho * n**3 * D**5) 

Pe=Ct*J/Cp (efficiency) 

Use experimental data from manufacturer 

Two x two dimensional tabulated data using CombiTable2D 

Acausal table lookup => solved as equations 
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Electric Engine model(s) 
Manage multiple level of detail – interchangeable models to serve different scenarios 

1. Speed Controlled Torque 
o Accurate dynamic response including friction 

o Mechanical power 

o Discrete control option 

2. Quasi stationary ESC + PMSM 
o permanent magnet synchronous machine with integrated 

converter and field oriented control including current limitation 
and flux weakening. 

3. Transient ESC + PMSM 
o Includes transient effects 

4. Transient ESC + full BLDC 
o Brushless controller, three phase DCAC, Hall sensor and 

PMSM 

1. Real time flight of UAS with good 

estimation of propulsion dynamics and 

mechanical power consumption 

2. Detailed behavior for accurate electric 

performance model on steady state 

3. Advanced electric model with detailed 

transient behavior  

4. Advanced  brushless design or analysis 
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Hybrid continuous / discreet model 
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Some success stories… 

Aerospace : Military Programs 
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Our Customers… from shampoo bottles to airplanes 
TRANSPORTATION & MOBILITY 

AEROSPACE & DEFENSE 

MARINE & OFFSHORE 

INDUSTRIAL EQUIPMENT 

HIGH-TECH 

CONSUMER GOODS - RETAIL 

CONSUMER PACKAGED GOODS - RETAIL  

LIFE SCIENCES 

ENERGY, PROCESS & UTILITIES 

ARCHITECTURE, ENGINEERING & CONSTRUCTION 

FINANCIAL & BUSINESS SERVICES 

NATURAL RESOURCES 
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Enabling Technology to Achieve Complex Goals 
From Digital Mock-Up (DMU) to Functional-DMU 

Enabling full End to End System Engineering Process 

Advanced On-line Collaboration (key) 

A fully integrated system built on an industrial-strength Product Data 

Management 

Using 3D to communicate Outpace the Threat and Deliver Advanced Fully Integrated  Capabilities  

Reduce acquisition cycle time and total ownership cost 

Major Strategic Thrusts:  

Enable Lead Systems Integration Processes 

Support Rapid Acquisition 

Support the workforce strategy for the next generation of system complexity 

Mission Assurance 
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 UAS Experience 

Unmanned Aerial System 

on 3DExperience Platform 

Frédéric CHAUVIN 

3DS Quad Flying Wing 

UAV Flight Experience v6.wmv
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 Who Are We? 

Version: V1_2013_02_13 
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Our Company 

a Scientific 
company 
Serving Science, 

Technology and Art         

for a sustainable society 

11,000 
passionate people 
• 106 nationalities 

• One global R&D/34labs  

• A unique software platform 

170,000 
enterprise customers 
• 12 industries in 140 countries 
• >10 million on premise users 
• >100 million online users 

3,500 
partners 
• Research & Education  

• Software & Technology 

• Sales & Services 

Long-term 
driven 
• Majority shareholder control  

• Revenue: $ 2.6 Bn* 

• Operating margin: 31.6%* 

* Non-IFRS 
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Key Elements of Our Platform 
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Our 3DEXPERIENCE  

PLATFORM 

 

Powers 

our Brands 

Our 3DEXPERIENCE Platform  
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Our Presence 

34 R&D labs 

140 3DS Offices 
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Systems Modeling and Simulation Working Group (SMSWG) 

Objective:  

NAFEMS and INCOSE agreed to a mutually beneficial strategy to develop a 

collaborative relationship that would benefit both the organizations and their 

members. 
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The mission of the Systems Modeling & Simulation Working Group (SMSWG) is to: 

• develop a vendor-neutral, end-user driven consortium 

• promote the advancement of the technology and practices associated with co-simulation of systems 

engineering and engineering analysis 

• act as the governing body of standards in this space 

• drive the strategic direction for technology development in this space 

 

This includes education, communication, promotion of standards, and development of requirements 

that will have general benefits to the simulation and analysis communities.  
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The Result 
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Call to Action 

Contact Edward A. Ladzinski (el4@3ds.com) to join  

mailto:el4@3ds.com

