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Project Objective

The objective of this project is to create
a low-cost Hand-On Throttle and Stick
(HOTAS) system to support the Pilot
Training Devices (PTD) product line. The
product will replicate the throttle
control assembly and control stick of
various fighter aircrafts.
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eHands on throttle and stick, (the operable controls for an aircraft/ground vehicle like a tank)

Project Background

*The throttle side(left hand) of the HOTAS is controlling the forward movement velocity

and acceleration of the vehicle
Throttle

eSystem currently used with almost all modern aircrafts, uses a constant force feedback
to simulate a mechanical system

eSystem currently used with almost all modern aircrafts, uses a constant force feedback )
to simulate a mechanical system.
4
N
eAngle of attack — used to describe the planes orientation in space, sometimes involved in
force feedback on a system
4
N
eThe HOTAS is used in simulated environments with either a desktop computer or a simulator
- Operation cockpit. 5
a _( Process /
- -
- . R
eLocated on both the throttle-stick, and base of throttle, these have many base functions such
) as the ones located on the stick, while others must be mapped for specific functionality with
— Sé"ﬁf(fgﬁ:' each craft chosen
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Project Motivation

Create a comparable product to the ones currently used
in house by Lockheed Martin

These units are the Bugeye F-35 stick and Wraith
System's units
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Key Goals

CREATE A LOW BE ABLE TO FUNCTION SHALL PROVIDE THE SAME SHALL BE ABLE TO BE BE ABLE TO
FIDELITY HOTAS WITH WITH PREPAR3D FUNCTIONALITY AS USED FOR DESKTOP COMMUNICATE WITH
REASONABLE SOFTWARE (LOCKHEED CAHHEIT DL TRAINING COMPUTER
MANUFACTURING COSTS, MARTIN SIMULATION USED (BUGEYE F35 HOTAS, VIA STANDARD [0
AND REPAIRABILITY SOFTWARE) WRAITH SYSTEMS F35 HOTAS)
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ASS U m pt I O n S (The HOTAS is being designed for Lockheed Martin use only, and it

will primarily be for desktop vehicle training simulations.
o

>
The HOTAS itself will be crafted from low cost materials, and potentially be
mounted in use.

—— v

The Power of the HOTAS will be provided by connected desktop, with
software being purchased or provided by the sponsor.

The hardware for the HOTAS shall be commercially off the shelf product, and
we will be designing internal circuitry to encompass functionality.

The HOTAS is assumed to use an interchangeable outer grip for various
vehicles.

The design and creation will cover all electrical and mechanical aspects of a g.‘
functional HOTAS.
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Primary Market
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Secondary Markets
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Military Service branches

Markets

Industrial applications

Gaming and E-sports
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Stakeholders
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Dr. Shayne McConomy

End users who use products similar to ours will
be affected by our project’s success or failure.

Lockheed Martin is the direct company
sponsor of our project

Andrew Filiault
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Customer Needs

Needs to be able to integrate with
Prepar3D software

Shall be easily repairable

Final design should be under $4,000

-
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Customer Needs

Be able to support multiple grips

Should provide feedback
proportional to the simulated

speed and angle of attack

Needs to have same functionality
as current model

r B Robert Craig
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Functional Decomposition

Robert Craig
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Functional Decomposition

Assembly

Conform to Implement
MIL Standard Various Craft

1472 Design

Ergonomics T

with
Components

Integrate
with Current

Support
Multiple

Modular
Grips

Lockheed
System
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Functional Decomposition

Process Communication

Detect

Feedback Aircraft
) Control
NEGELS

Filter and Intent

\J
Process |/O
Data

Input

Detect
Signal
Activation

Output
Signals
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Functional Decomposition

Displacement

Operate
Throttle
and Stick

Mechanical Provide

Feedback

........

Robert Craig
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Future work
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Targets and ac’ Concept Prototvpin
Metrics Generation yping
Robert Craig

Concept
Selection
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Important Takeaways

Low-Cost

Able to integrate with Lockheed Martin's System
(prepar3d)

Why we're doing it

Comparable to competitor's functionality |

Replicate throttle and control assembly of various
fighter aircraft

n':f - " o
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Robert Craig
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Input plug and play functionality

" The Sys'tbe-rh‘will recognize, throttle, and basic stick functions, (thrust, yaw, pitch; rOII, trig‘
Small buttons and switches will be programmed inside the simulation software (prepar3d)

Each will be input into the software for testing and validation as a key profile

The key profile will change based on in field pilot needs and craft changes
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Fidelity
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* Medium — pretty close representation, leaning away from the real plane

* Low — not physically representative of the actual vehicle, but it functions
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Low Cost Ideas

ol

* COTS Parts
* Not Decrease Functionality
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|/O Selection

* DV9S

Future Work Review

Markets Functions

Introductions Objectives

Background

Department of Mechanical Engineering @ @

Key Goals

FAMU-FSU

Engineering




* Desktop

e Full Simulator
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Prepar3D

ol VB
&

* Interactive cockpit
* Mapping

* Minimum Hardware requirements: windows 10; 4-core @3.0 GHz, 4.0
GB ram

* 4 GB Vram with directX12.0, 1080p screen

Future Work Review

Markets Functions

Introductions Objectives

Background

Department of Mechanical Engineering @ @

Key Goals

FAMU-FSU

Engineering
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Introductions

Table 1: Customer Needs interactions

Questions

Customer Statements

Interpreted need

How many units are expected
to be produced?

If all goes well, ~1,000 units and
possibly more.

Design needs to be easily
reparable.

How will the unit be
implemented into your
system?

It’1l be mounted on a desktop
and used in software training for
a variety of military vehicles

Design needs to fit variety of
military vehicle handles.

What is considered Low Cost?

Current models are around
$8.000

Final Design needs to be under
$4.000

Are we taking an existing
design to modify or completely
making a new design?

Building from the ground up

Create an original design

Are we making our own grips or
using grips from existing
aircraft?

Creating your own grip

Grip can be any design as long
as its functional

Should we make a base. or will
it be connected to an existing
simulator?

You will need to make a
base

HOTAS will be used on a
desktop simulator

How many buttons and switches
etc., what kind of functionality
and accuracy is intended?

Reference current models.
Design will be used for low
fidelity training.

HOTAS needs to have the same
functionality as most current
models

What kind of software will be
used?

Prepar3d is software used.

Needs to be able to integrate
with software.

What are the expectations for
the feedback?

Device should provide
resistance dependent on relative
speed.

HOTAS needs to provide
resistance proportional to the
simulated speed of the military
vehicle
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