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The objective of the project is to make a pair of gloves for Lockheed Martin that
allow for the user to train in a virtual reality Abrams tank. The design will reduce
the cost and size of current simulation systems while still providing feedback to
the user.

Simulator

Figure 1: A Lockheed Martin F-35 Flight Simulator Figure 2: A Lockheed Martin M1A2 Tan
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» VR stands for virtual reality and is a relatively new technology.
» A headset allows for full emersion into a virtual world.
»Wands are used as controllers to interact with the environment while providing limited feedback.

» Current gloves are bulky and limit the user's ability to interact with the real-world.

Figure 3: HTC VIVE Pro Headset and Controller Figure 4: Example of current Haptic Feedback Glove
(HaptX glove)
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Customer Needs

i FAMU-FSU

Department of Mechanical Engineering Engineering




FunCtiOna| DeCOmp wcxnssnmnnn%

4G ZNTE 08
S < 2
O % (4 ,/,_ 'za -
oF (= Sy 2

e Engineering

Department of Mechanical Engineering



FAMU-FSU

Department of Mechanical Engineering Engineering



Functional Decomp Mj;'

A ZATE 0
S < >
7 vean % (4 V//_ ’/a -
o (=AY z.

i Engineering

Department of Mechanical Engineering



Concept Development and
Testing
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Microcontroller Power Supply
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Table 1: Parts Breakdown

Linear Resonant

1 on inside of

Haptic Feedback Actuators (LRA) each finger and 10
thumb
Gloves Fingerless gloves -- 1 (pair)

1 on the back

Tracking Flex Sensors of each finger 10

and thumb

. 1 on the back

Microcontroller Teensy 3.2 of each hand 2

Power Subpl Removable, Recharg | 1 on the back 5
PPl eable Battery of each hand

Wireless Bluetooth RN- 1 on the back 5

Communication

42 Module

of each hand
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Figure 5: Modified c'oncept design with numbered
parts
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Figure 6: Hardware components for glove design
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1) Flex Sensors
2) Removable 18650 Battery
3) Linear Resonant Actuators (LRA)

4) Teensy 3.2 Microcontroller Figure 7: Layout of components for glove design
5) Vive Tracker
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Figure 8: Hands In Unity VR Environment Figure 9: Tank With Hands In Unity VR Environment
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»From the customer needs the following targets were

determined.
Table 2: Most Important Targets and Metrics
System latency 20 milliseconds
Tactile feedback Sensation of touch retained
Haptic feedback Physical response to interaction with virtual environment
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Budget Report

Budget Used Budget Remaining
Total Budget
$2,000
$900.05 $1,099.95
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Budget Breakdown

Tracking
36%

Tracking ® Haptic Feedback B Power Supply
B Gloves H HTC Vive Equipment ™ Microcontroller
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Build hands in VR environmen
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Connect single IMU to the VR han
Connect single flex sensor to the VR han

Read data from multiple sensors in a networ

Connect sensor network to the VR han
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Duplicate one hand into two hands in V
Make wiring low profil
Working intial prototype but not final one

1

Mount tracker and MCU on other
Testin

Debuggi

Testin

Finished Prototype
Engineering Design Day|

Mount sensors/LRA's on the other glove
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Develop small, reasonably
attainable tasks.

Maintain flexibility during
the design process.
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Order key parts quickly to
expedite prototyping.

Everything costs more and
takes longer.
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Questions
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