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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.
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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

AT O G PG
57 g A

Figure 3: HTC VIVE Pro Headset and Controller
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> Have numerous wires and tubes connected to the base

» Do not retain the ability to feel interactions with a non-virtual
environment

» Use bulky tracking systems
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Haptic Feedback Tracking
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Microcontroller Power Supply
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Table 1: Components Breakdown

Haptic (10) Linear Resonant (1) on inside of
Feedback Actuators (LRA) each finger
Gloves Fingerless gloves N/A
T (10) 9-axis Inertial (1) on the back

Measurement Units (IMU) | of each finger

(1) on the back

Microcontroller Raspberry Pi Zero of each hand

Removable Rechargeable | (1) on the back

Power Supply Battery Of each hand
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1) Inertial Measurement

Units (IMU)

2) Linear Resonant Actuators
(LRA)

3) Battery & Microcontroller
Encasement

4) Raspberry Pi Zero

5) Fingerless Gloves
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1) Inertial Measurement Units (IMU)
2) Raspberry Pi Zero

3) Linear Resonant Actuators (LRA)
4) Flex Sensors
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20:25:02.269 -> G: 3.60, ©6.98, 4.86 DE3

20:25:02.269 ->» A: -0.42, -0.13, 0.%2 g

20:25:02.269 -» M: -0.27, 0.11, -0.27 gauss

20:25:02.269 ->» Pitch, BRoll: 33.66, -3.25, Heading: 331.21
20:25:02.512 ->» &: 21.27, €0.14, 4.29 DF3S

20:25:02.512 -> A: -0.24, -0.17, 0.92 g

20:25:02.512 ->» M: -0.1%, 0.14, -0.3% gauss

20:25:02.512 -> Pitch, Roll: 14.24, -10.47, Heading: 317.47
20:25:02.754 ->»> G: -15.27, 34.0%, 13.80 DPES

20:25:02.754 -> A: 0.0&, -0.21, 0.88 g

20:25:02.75%4 -» M: -0.08, 0O.le, -0.4% gauss

20:25:02.754 ->» Pitch, BRoll: -4.0%, -13.43, Heading: 290.13
20:25:02.997 -» &: -16.30, 2.61, 6.84 DPES

20:25:02.997 -» A: 0.02, -0.10, 1.02 g

20:25:02.997 ->» M: -0.10, 0.13, -0.44 gauss

21:27:05.400 -> Flex senscr reading: 982
21:27:05.503 -> Flex sensor reading: 771
21:27:05.6808 ->» Flex sensor reading: 735
21:27:05.708 -> Flex sensor reading: 710
21:27:05.812 -> Flex sensor reading: €73
21:27:05.5915 ->» Flex sensor reading: 567
21:27:06.01% -» Flex sensor reading: 425
21:27:06.123 ->» Flex sensor reading: 269
21:27:06.192 ->» Flex sensor reading: 319
21:27:06.297 ->» Flex sensor reading: 255
21:27:06.401 -> Flex sensor reading: 283

Figure 9: Hands In Unity VR Environment

Figure 8: Inertial Measurement Unit Figure 10: Reading Data From Sensors
& Flex Sensor Circuit
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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

»From the customer needs the following targets were
determined

»These were then used to determine the engineering
characteristics
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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 m Haptic Feedback W Power Supply
B Gloves B HTC Vive Equipment ™ Microcontroller
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. Febray | _______________Mach | :
Major Tasks 10th 18th 22nd 28th 2nd 6th 8th 10th 12th 18th 22nd 30th 12th 18th 29th 5th
| Read data from single IMU & flex sensor| |

[

3D scan Vive tracker to make mounting device -
Establish bluetooth communications from microcontroller to computer --- Started On
| | = connedsingleIMUto the VR hand| I Future Work
| | connectsingle flex sensor to the VR hand| I
| | connectsensor network to microcontroller]
| | Read datafrom multiple sensors in a network
| | Manipulateraw data into usable datal
| | order partslast needed parts for prototype
| | connectsensor network to the VR hand|
| | = Mountsensors/LRA's on oneglove]
| | Mounttracker and MCU on one glove|
| | ouplicate onehand into two hands in VR]
| 000000 0 Makewiringlowprofile
_ Working intial prototype but not final one
| | Mountsensors/LRA's on the other glove]
| | Mounttrackerand MCU on other glove]
| o Testingl 0000
| Debuggingl 00000000 |
I = I
| Finished Prototype] 00000000 |
| EngineeringDesignDay] |
| finasl 000000
_____ Gradyation| |

Completed
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» Thank you to Lockheed Martin for their
sponsorship

» Thank you to Jeff Payne and Adam BojanowskKi
of Lockheed Martin for their guidance and
direction

» Thank you to Dr. Hooker for his expertise on our
project
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