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Dimensions - mustbe L X W
=24 x 24 inches.

M on

lnE q

Customizable — must be able
to add additional expansion

boards

v

The height of tire - must be
at least 6 inch tall.

=

(D=

Weight — must be not over 15
pounds. (preferably as light as

possible)

Motor power= must be able
to carryéver 30 pounds.

S

Cost — must be affordable
(>$1000)



@

the Project

S,




Crossing Siope




P N..




SOFTWARE
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Goal of Software = GUI that allows user:
o Controls Robecca
o Capture, view and save sloped data

e PlJthOﬂ iRaspberryPi

e Raspberry Pi = Raspbian
e Wellintegrated
e Written in python

o

e

TKINTER

OOOOOOOOOOOO

Tkinter Library used



Python Rpplications

ﬁ» Robecca

n D i

Two Applications built to address the
software’s intended functionalities

1. 03-09-2020 13:57:01

2. 03-09-2020 13:57:03

3. 03-09-2020 13:57:05

gyi!l Levler

(-00.372, +01.078)

(0.6493%,




Control Unit (Fall
semester)

e How do we control Robecca?




Devices: Accelerometer &
Digital Leveler

40-6250

B
1 [ JOHNSONM i
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ﬁ% Information Unit o 3-Axis Accelerometer

m Time Stamp

m X-Rotation

m Y-Rotation
o GPS

m Latitude

m Llongitude




DIGITAL LEVELER

1. 03-09-2020 13:57:01

2. 03-09-2020 13:57:03

3. 03-09-2020 13:57:05

(-00.372, +01.078)

(4.14, -00.374)

(-00

374, +01.079)

(0.6493%

(0.2443%

e Johnson Digital Leveler
e Information

o Time Stamp
X-Y Voltage
X-Y Temperature
X-Y Angle
X-Y Percent Slope

O O O O



doftware

e Howis all this software
accessed?

In memory

VNC Viewer Raspberry Pi
running VNC Server

How/Where is the data saved?
Saved on Robeccain .csv file

(@)




GUI inPython
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ython Tkinter

¥ Programming

REAL

N
C




I “ SI 0 “ 3 60 Document Settings

Named Views

Origin

u ]
Bodies
Sketches

Many versions for the shell of the
robot were made

COMMENTS

Size of the shell was too big to be made inside of

I_E"R“I“ﬁ PnocEss 3D printer. Shell had to be cut into parts

BROWSER
4 o] @
Document Settings
Named Views
Origin
Bodies

Sketches

We needed a way to easily access the inside of the
robot without taking the entire shell off. Sliding frame
was then integrated into design

COMMENTS
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Directions, Dimensions,
Motors, & Tires
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GPS
Module

Battery

Accelerometer Raspberry Pi 3

RS232-UART Digital
converter leveler



Data Collection
20 Raspherry Pi

GPIO-Pins

Broadcom CPU

-------------------

WLAN/Bluetoother \

| .| [Gpio] o8+ -
Raspy’ /vy Pi 3 Model B+ -
() 7 aspberey P 2011

4 x USB 2 Ports

MicroSd Card Slot

DSI Display Port

S T e e T
) PWR ACT

Micro USB

Power Input HDMI Output CSI Camera Port Audio Output Jack



Motor Gontroller & GCamera

Camera Lens
(Front)

Enable

Status Screen PNRW.AAY
BWAENA)
microSd ENA(»5Y)

’ ¢ Card 1 Direction

DR4{DIR)
DIRe4SYS

LG Pull
PULH+) )

®

Signal to
Motor

w
»

microSd A+

Card 2

GND vt

-
YOG w—

- als] (kI fshablslale
— Figh Voltags — P A |

l

OCO<INTC

Shutter
Button Front Lens
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OUR
CONSULTANTS




Why was | brought in.

e Helpwith electrical design and consulated

1B with choosing the right components for

CRAPTOR ™ T8 ; N motor and wiring etc.

N e Reviewed and advised on CAD design and

o 2 help with design for 3D printing challenges.

e Knowledge of integrating hardware and
software components into one cohesive
unit.

e Reviewed Documentation

e Provided technical subject matter expertise

RAPTOR
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FUTURE PLANNING

Sensor must be programmed to remove
noise.

MEASURE vertical and
horizontal displacement

Robot must be able to avoid sabotage and
self collision

CAPABLE of self-navigation

Must maintain location in the middle of the
sidewalk

SELF-POSITIONING in the middie
of the sidewalk



CHALLENGE

Sensor cannot distinguish grass from
concrete

SOLUTION

Image texture processing




CHALLENGE

Avoid collision and sabotage

SOLUTION

LIDAR, Infrared
detection, S.O.S.
notification to user




CHALLENGE

Positioning the rover in the middle of the
sidewalk

SOLUTION

Behaviour based reactive
approach, model based
approach exploiting various
Sensors




STATEMET h




THANKS



http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

