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We have created a hobbyist nerl turret with color recognition. The cost
to build the turret s less than $ 1000, This turrel is perlect for a hobbyist,
as d complete product like this doesn™t cuwrrently  exist, and  the
knowledge pained by invaluable. This turret
recognizes red, green, or blue 1 by 2 foot rectangles(shirt size). Tt aims
and hits targets standing still or walking past the turret from 5 to 15 feet
away, The horizontal field of view is 90% and the vertical view is 457,
The color that is targeted is selected in an app and can be changed
whenever the user decides wo change il. The app also has a live camera
feed to see where the turret is pointed. and an armddisarm button.

creating it is nerf

Figmure 23 Image of the Mvidia Jetson
Mano computer. This is used for all the
GPIO and computation of scripes.

Software:
s ROS for inter-process communication

-

e Pyvihon 2.7 for all scripis

& Iniel real sense library for vision tracking

o Pyvihon sockel server lor smartphone o computer 1PC

& Python web server for ivestreaming video feed to the smartphone
o Android studio for developing the smartphone application

Hardware used in the project consisted of:
e MNvidia Jetson Nano
Intel Realsense d435 camera
Progressive aulomoiions PA-14P linear actuator with feedback
Lazy susan bearing
Stepper motor w! stepper motor driver
12w porwer supply
Wood for frame
MNert Rival Khaos WO T-2000

I'he testing methods for this project included:

& Tested individual accuracy of both turret axis

® lested inter process communication between smartphone, computer,
and hardware

o Tested uscable range lor vision racking

Nel_'f Turret
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Figure 1: lmage of the intel real sense comern used for vision tracking

& The nerf turret horizontal field of view is 180 degrees

= The nerf turret recognizes color targets befween 3-15 feet away using
the 17 x 27 color targets

® The nerf turret is armed and disarmed by the smartphone app

& The smartphone app receives hive camera [eed [rom the turrel

® The smartphone app sends the desired target color to the tarret

e The turret shoots in bursts when the target is in sights
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Figwre 5: Wirng dingrem of the liner
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Figure 4= Irmage of the smariphone app user
interface,
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Fipure 3: Sequence disgram for our software processes.

Fizuwre 4; Image of the final proshuct
For our desiprn

nclusion:

Our team has constructed an antonomous sentry gun nerf turret that
largels a specific shirt color. The parts we used are easily available
online, although it 1s an expensive product to produce at this tme. The
size of the tarret may not be suitable for children, as it s not a oy, This

turret is more suited for hobbyist use, as it can be casily moditied to
track faces, shapes, or colors. Additionally, the nerf gun could be
swapped out to fit other applications, such as a baseball pitcher or a
paintball gun. By releasing our product into the public eye, we hope we
are able to spark ideas and or interest into the minds of aspiring
engineers

Future Wor

The following are ideas to improve the project:
o lind an aliernative solution o the lumtable
Use one camera tor both live streaming and vision tracking

Create the turret frame out of aluminum instead of wood

Create a feedback loop with the actuator to be able to know the
exact position of it

e Add manual controls to the mohile application
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