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with Smart Device

Wifi Communication Line ; -
Robotic Vehicle~_
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Track Command will
hold and track a point
of interest.

Survey Command
Field of View (FOV)




Jdresses problems in existing products




robotic vehicle:
be no larger than 2'/2'/2' (L/W/H)

— accept functional commands over Wi-Fi

> M range of at least 25ft
S fo scan a 120-degree area in front of itself.



Existing Systems







HARDWARE OVERVIEW
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» Difficult to interface with Raspberry Pi

» Effective range of 1 meter
» Not clean data
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allows for easy programming ©

Plug and play; 1080p; 8 megapixel

I2C, magnetometer

flexible voltage input




Communications to the Mic

» 2 X ultrasonic sensor, 1 x rotary encoder, 5 x servo driver, 2 x
magnetometer, Power and Ground,

» 14 minimum GPIO pins



Inter-integrated Circult (i2¢)

mibebds

Fig2. Example of an I2C-bus configuration using two microcontrollers
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» 2 minimum GPIO Pins



» 300 Microamps
» Large operation voltage

» 2 x12C Lines
» 3 ADC lines

» 1 Reset line multi use line
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» Accelerometeris on a breakout board

» Possible noise from the servo’s interfering with communications

>

v

v

A\ 4

Include separate power supply for servo’s
Custom Accelerometer PCB board
Mounting hardware to match Robot Chassis

Remove jumper wires




Output High (3.5V-4V); Low (2.5V-3V)

Analog To Digital Conversion

Communication

ENCODERS




Noisy; Current Requirements

MOVEMENT




PROGRAMMING OVERVIEW
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Robot
Data/Status
Reports

Robot Video Robot Voice
Feed Controller



VOICE COMMANDS

Cordova Plugins will be used be voice and video

Voice commands are
being accepted.

Robot
Data/Status
Reports

Robot Video Robot Voice
Feed Controller



COMPUTER VISION

»Once target is detected, software will alert
the user and track

Initialize video
feed.

Determine
pixel colors.
Find block of

color

Determine

color edges.

Identified
target ready
to be marked

s and tracking

target

[arget was not
found
continue

searching.




COLLISION DETECTION

»Motor controls based on determinations
will be done using servo controller.

Check
Ultrasonic
Sensor
Ranges

Compute
sampling
average

Reduce
Speed

Determine
topography
autlook
(referto
cases)

Check
Range
by
section

Increase

Speed Move Left

A
combination
of these
responses
will produce
the overall
outcome of
the Robotic
Surveillance
Vehicle




CONCLUSION



BUDGET

Part

Average Total Cost

PCB

$75.00

GPS Chip

$25.00

Wifi Chip

$12.00

RF or Bluetooth Transmitter/Reciever

$12.50

Robotic Vehicle Kit

$160.00

Battery

$30.00

microphone

$6.00

Transformer

$15.00

Microcontroller

$60.00

Ultrasonic Sensors

$49.50

Camera

$32.50

Digital Compass

Totals

[ R TR SO VSR VR IR (SR VESCR YR PR

$14.00




HOUSE OF QUALITY
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Dimensions
Wifi Enabled

Voice Control
Battery Operated
Range

Response Time

Collision Detection

Marketing

Portable|  Targets
- - - +

247 /247 )24’
" (L/W/H)

Accurate
voice

commands

collisions
causing loss
of track or
damage to




Software Implementation

Software Design

Hardware Implementation

DESIGN
PROGRESS



