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Objective
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.
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Figure 2: A Lockheed Martin M1A2 Tank SimulatorFigure 1: A Lockheed Martin F-35 Flight Simulator
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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

Current VR Systems

Figure 4: Example of current Haptic Feedback Glove 
(HaptX glove)
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Provide tactile 
feedback when 
interacting with 
the real world.

Customer Needs
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Functional Decomp
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Functional Decomp
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Functional Decomp
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Concept Development and 
Testing
Alex Erven

11



Department of Mechanical Engineering

Concept Generation
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Haptic Feedback Gloves Tracking
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Concept Generation
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Microcontroller Power Supply
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Concept Selection
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Figure 5: Modified concept design with numbered 
parts

Part 
# Subsystem Final Selection Placement Quantity 

(Total)

1 Haptic Feedback Linear Resonant 
Actuators (LRA)

1 on inside of 
each finger and 

thumb
10

2 Gloves Fingerless gloves -- 1 (pair)

3 Tracking Flex Sensors
1 on the back 
of each finger 

and thumb
10

4 Microcontroller Teensy 3.2 1 on the back 
of each hand 2

5 Power Supply Removable, Recharg
eable Battery

1 on the back 
of each hand 2

6 Wireless 
Communication

Bluetooth RN-
42 Module

1 on the back 
of each hand 2

Table 1: Parts Breakdown
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Hardware Mounting 

15

Figure 6: Hardware components for glove design
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Figure 7: Layout of components for glove design

Component Layout Testing
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3
1

2

4

1) Flex Sensors
2) Removable 18650 Battery
3) Linear Resonant Actuators (LRA)
4) Teensy 3.2 Microcontroller
5) Vive Tracker

5
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Sensor & Unity Testing

17

Figure 8: Hands In Unity VR Environment Figure 9: Tank With Hands In Unity VR Environment
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Project Management
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Kevin Lindquist



Department of Mechanical Engineering

Metric Target

System latency 20 milliseconds

Tactile feedback Sensation of touch retained

Haptic feedback Physical response to interaction with virtual environment

Table 2: Most Important Targets and Metrics

From the customer needs the following targets were 
determined.
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Targets
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Budget Report

Tracking
36%

Haptic 
Feedback

5%

HTC Vive 
Equipment

47%

Microcontroller
12%

Budget Breakdown

Tracking Haptic Feedback Power Supply
Gloves HTC Vive Equipment Microcontroller

45% 55%

Budget Used Budget Remaining
Total Budget

$900.05 $1,099.95
$2,000
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Timeline
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Lessons Learned

Develop small, reasonably 
attainable tasks.

Maintain flexibility during 
the design process.

Order key parts quickly to 
expedite prototyping.

Everything costs more and 
takes longer.
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Questions

23



Department of Mechanical Engineering

References
Burnett, Richard. “Lockheed F-35 Training Work Gets Big Boost.” OrlandoSentinel.com, 18 Aug. 2014, 

www.orlandosentinel.com/news/os-lockheed-f35-simulator-contract-20140818-story.html.
Catanzarite, M. (n.d.). Lockheed Martin displays fighter jet simulator for Arconic employees, Rep. 

Walorski. Retrieved from https://www.wndu.com/content/news/Lockheed-Martin-displays-F-
35-simulator-for-Arconic-employees-Rep-Walorski-489797411.html

Lee, N. (2017, November 20). HaptX promises to make your virtual hands feel like real ones. Retrieved 
from https://www.engadget.com/2017/11/20/haptx-gloves-vr/

Horsey, J. (2018). HTC Vive Pro Headset Unveiled Offering Improved Audio And Higher Resolution -
Geeky Gadgets. [online] Geeky Gadgets. Available at: https://www.geeky-gadgets.com/htc-vive-

pro-headset-09-01-2018.eky-gadgets.com/htc-vive-pro-headset-09-01-2018/
Horsey, J. (2014). Dexmo Exoskeleton Provides Touch Feedback In Virtual Worlds. [online] Geeky 

Gadgets. Retrieved from https://www.geeky-gadgets.com/dexmo-exoskeleton-provides-touch-
feedback-in-virtual-worlds-27-10-2014/
Holley, R. (2017). The least painful way to set up HTC Vive Lighthouses. [online] VR Heads.

https://www.vrheads.com/least-painful-way-set-htc-vive-lighthouses
Senso Glove. (n.d.). Retrieved from https://senso.me/

24

http://www.orlandosentinel.com/news/os-lockheed-f35-simulator-contract-20140818-story.html
http://simulator-for-arconic-employees-rep-walorski-489797411.html/
https://www.engadget.com/2017/11/20/haptx-gloves-vr/
https://www.geeky-gadgets.com/htc-vive-pro-headset-09-01-2018.eky-gadgets.com/htc-vive-pro-headset-09-01-2018/
https://www.geeky-gadgets.com/dexmo-exoskeleton-provides-touch-feedback-in-virtual-worlds-27-10-2014/
https://www.vrheads.com/least-painful-way-set-htc-vive-lighthouses

	Slide Number 1
	Team Introductions
	Slide Number 3
	Project Background
	Objective
	Slide Number 6
	Slide Number 7
	Functional Decomp
	Functional Decomp
	Functional Decomp
	Concept Development and Testing
	Concept Generation
	Concept Generation
	Concept Selection
	Hardware Mounting 
	Component Layout Testing
	Sensor & Unity Testing
	Project Management
	Targets
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Questions
	References

