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®* Wireless Connectivity







CAN IDENTIFY A
TARGET IN UNDER
5 SECONDS




V/20C charge/discharge rate

® Much higher power draw needed for the servos




Microcontrollers MSP432P401R Atmega2 360 Atmega328
QOperating Voltage 1.62-3.7V 1.8-55V 2755V
Range
PWM Channels 20 12 4]
UARTTUSART 4 4 1

SPI

3

1

1

Flash Memory

236KB

236KB

32KB

SRAM

§4KB

SKDB

2KB

ROM/EEPROM

32KB(ROM)

4KB(EEPROM)

1KB(EEPROM)

MMaximum Clock

48MH=z

16MHz

®* Operating voltage of the A’rmegq 8p Speed 16MHz

is the same as our other components so
there is no need for additional voltage

regulation




CUSTOM PCB SCHEMATIC
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CUSTOM PCB: MCU
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XTM EGA328-PU
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PCE(PCINT14/RESET)
PDO(PCINT16/RXD}
PD1(PCINT17/TXD)
PD2(PCINT19/OC2B/ANT1)
PD3(PCINT19/OC2B/ANT1)
PD4(PCINT20/XCK/TO0)

\IIICC

GND_2
PBE(PCINTE/XTALLTOSCL)
PB7(PCINT7/XTAL2/TOSC2)
PDS(PCINT21/OCOB/T1)
PDE(PCINT22/OCOAAING)
PD7(PCINT23/AIN1)
PBO(PCINTO/CLKO/ICP1)

PC5(ADCS/SCL/PCINT1A)
PC4(ADCA/SDAPCINT ")
PC3(ADC3/PCINT11)
PC2(ADC2/PCINT10)
PC1(ADC1/PCINTS)
PCO(ADCO/PCINTS)

GND

AREF
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K CUSTOM PCB: VOLTAGE REGULATOR /
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sensor to act more

sensor.

Distance Sensors

Approximate Range

3D Mapping

Complex Structure
Mapping

Ultrasonic Sensor

2em - 500cm

no

no

IR sensor

100cm - 300cm

no

Ves

LIDAR

Around 10m

Yes (if using
multiple)

ves

LED
Time-of-Flight

Around 4m

Ves

Ves







PROJECT SYSTEMS: %
1\0 SUBSYSTEM

® Subsystem handles all image

processing data

W ®* Two cameras being used:

* Pixycam 2.0:

® Customizable color detection

®* Webcam: Custom

®* OpenCV facial recognition algorithm







Live Camera Feed Image Database
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® Functionality:
® Login and Sign out
® Choice of mode of operation

* Manual

®* Autonomous

BRO-NS Nerf
Sentry Login

Username

Password

SIGN OQUT

BRO-NS Mode of Operation

Autonomous

M= 2 - - -y
X1 e
-
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1\\5 ANDROID APPLICATION DEVELOPMENT CONT.




®* Okta

* 2100 per minute cumulative usage
* AWS Amplify

®* 1000 build minutes per month
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OPERATION OF ANDROID APPLICATION

User Authentication
Activity

Choice Activity

Get user permission
to use bluetooth

Autonomous |Choose the operation
- mode: Manual or

Autonomous Activity
Autonomous

Press connect button
to connect to the
bluetooth

Press power button to
toggle On and Off

Create a user

Manual

Bluetooth is required.
Tell user the app will
need bluetooth

Manual Activity

Press button to
connect to the
bluetooth

Press Directional
buttons to move turret

Press fire button to
power the laser on for
half a second
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® Class Diagram of the android

applications Bluetooth operation

® Bluetooth requires two separate

threads

® Connecting thread and operation
thread

bluetoothManager: BluetoothManager
bluetoothAdapter: BluetoothAdapter
bluetoothDevice: BluetoothDevice
power: Button

connectThread: Thread
connectedThread: Thread

setOnClickListener(power)

onCreate()

onStop()

bluetooth(bluetoothAdapter)

BroadcastReceiver()

onRequestPermissionsResult(Int, Array<oL
5tring=, IntArray)

bluetoothManager: BluetoothManager

bluetoothAdapter: BluetoothAdapter

bluetoothDevice: BluetoothDevice

up, down, left, right, upright, upleft, downric
, downleft: Button

connectThread: Thread

connectedThread: Thread

setOnClickListener(Buttons)

onCreate()

onStop()

bluetooth(bluetoothAdapter)

BroadcastReceiver()

onRequestPermissionsResult(Int, Array<oL
5tring=, IntArray)

connect

OPERATION OF ANDROID APPLICATION CONT.

bluetoothDevice: BluetoothDevice
bluetoothAdapter: BluetoothAdapt
socket: BluetoothSocket

run{)
cancel()

= connectedThread

socket: BluetoothSocket
inStream: InputStream
outStream: OutputStream

run{)
write(bytes: ByteArray)
cancel




® Tracking is accurate and swi




® Electrical components are stored and

mounted below the turret
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to quickly impl - : FEERELA. AR N,
MCU as they share the same chipset and coding M 1111 X\\t\\x\

libraries.
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Quantity [Component

Price

1 Raspberry Pi4
3 LM7086 Voltage regulator
5 Printed PCBs from JLCPCB
5 Printed PCBs from JLCPCB batch 2
5 Printed PCBs from OSHPARK
4 MG996R Servos
2 JWRC Servos
1 Nerf Badlands Blaster
Wood for chassis
2 Arduinos for testing
PCB components for 5 boards

$85.00
$4.46
$26.68
$36.75
553
521
$40
$20
$10(scrap)
$45
$26.87

Total: $5368.76







