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Problem Statement

“A need exists for the CEED employees that optimizes the
CEED building through automation using Ross Dashboard
and a microcontroller; that is under the $100 budget and

ﬂég

is easy to operate and maintain”




=
Design Criteria

g
# Interpreted Needs Priority Design Criteria (Functional/Non-Functional)
1 Must have a degree of autonomous function
5 Must use RossDash Board 1 Assists/replaces CEED worker
3 [ Must be easy to understand and use 2 Understandable by user
4 MUSt be W|th|n budget 3 Useable by user
5 Must be inexpensive and simple to replicate )
4 Assembled easily
6 Must be easy to modify (i,e. useful if changes are made to
the CEED facility) 5 Easy to upgrade or modify




Brainstorming Concepts & Ideas

Active Users right now

3,151

Page views per minute

Printers in use

Interactive Map for
the STEM Building

SD Card management
system for 3D Printers

Student Counter
for popular rooms VR Station Timer and Queue




Ideate

Using a raspberry Pi create a system that
allows the easy signing out and return of

SD cards corresponding to 3D Printers in

the makerspace employing the use of QR
codes on the SD cards.




Conceptualize and Design

Different Ways of creating

1) Students having full control of cumpavasips | | SD'GAre Signout and Return Instructions

Signing Out Instructions:
Student ID: 1. Enter your student ID

Signing out and I‘etur‘ning SD ow i heprinte performs L L ——

than 6 hours)

d . h 0 . . 1 air 4. Choose an SD card from the box on the table
card with interactive terminals o , i o e

corresponding # to the SD Card.

2. Choose Return
3. Answer the questions on the screen

o air - . -
set up in the makerspace e
Please write any concerns or issues you

Uottawa Makerspace

2) CEED Staff member operates,
with Ross storing and tracking
the use

Return Window Main window

Made with MS Paint




Client Meeting

- Liked the idea of QR Codes for
scanning

- CEED staff member controlled instead
of students

- Record data on printers

- Collect feedback on prints and the

printer



Finalized Idea

- Raspberry Pi based QR scanner that tracks the usage of m
printers through their SD cards o LI B —
- Records data on printer usage & print times = L]
_— S48
- Collects user feedback through emails tied to makerspace 1D +
- Ross Dashboard GUI for CEED members sign out/return

and to track print times

- Linked with makerspace website to show active printers



Costs and Materials

Material Cost
Raspberry Pi 0, Case, Cable Bundle 34.98
*Raspberry Pi 4 46.95
*Raspberry Pi 4 Case 6.95
Camera Module 32.98
*USB-C cable 4.30

SD Card 16gb 4.99

Final total* 96.17 + tax
Original total 7217 + tax

*Added later due to failure of first prototype

Choice of RAM

UL

More powerful
processor

UsB-C
Power
supply

: GIGABIT
> ETHERNET
MICRO HDMI PORTS '\ USB 3

Supporting 2 x 4K displays USB 2




Prototype 1

Instructions

uOttawa Makerspace - SD Sign In and Out

Dashboard User Interface

L~ _—

- Colors are inviting - Designed for a student,
not a staff member - Small - Too slow: Not powerful
- Easy to understand enough to run the
- Format & box shapes are - Inexpensive software for more than 2
awkward minutes before crashing

- Lacks functionality - Overheating issues




Prototype 1, What’s Next?

1. Optimize the code, to reduce stress on the
hardware

2. Improve cooling, and test again

Results:

- Despite efforts, the Pi continued to overheat

- The program was to power hungry for the Pi
0 W, another solution must be found

The Code took 4 Days to compile, due
to the nature of the Pi



Prototype 11

g Emm - - -

|{ SD Card Port

I for upgrading
" software

I’ Ethernet Port for more stable
~——— I internet connection




Prototype 11

Pi IP Address Pi response

R

Pi Port

st
SCAN

Dashboard User Interface

Raspberry Pi 4

- Redesigned for staff - Not very inviting - el - Larger size
members
- Runs software - More expensive
- Kasy to understand St B T

. - Overheating issues
- Functional when running for long
periods of time




Final Prod




Final Build

I Added fan for :
active cooling |
)

- O - - e . -



The QR Codes
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/Setings T\
A .“
I Text box for I
I the Pi’s IP I
I Address I
N e e - -

I Port for the Pi,
I found on your
I computer

Pi IP Address

Pi Port

Sign Out / Return

Dashboard

connect timed out

Test Connection

Pi Server Status
message box (offline)

Button for testing the

connection
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Sign Out/ Return DaShboaI’d

Settings

Active Printers:

I Sign Out &

I Return Sign Out and Return
I Button

VIELCIE LN EN01122345

/

: Text box for the i Pi Server Status (offline) |
: makerspace 1D & Number of active
X printers

|
|
—_—— - 1




::l Hi} ipl@raspberrypiw/,,, H:BarcodeScanner ‘ )B =
| nei AT T . e

HOW it Works IFr‘\e Edit Tabs Help =

‘p\@raspberr X 'p;@
code) pi@raspberr|

1. The Pi creates a server, that can be accessed from
the dashboard software

2. On dashboard the Pi’s IP Address and port is
entered to initialize the connection

3. The QR code on the SD card is flashed in front of the FE=ES \

camera on the Pi, where it is automatically scanned S m
4. On dashboard the signout/return button is pressed,

and the 3D printer is automatically added or Makerspace 1

removed from the ‘Active Printers’ list. The start
time is also recorded




" setiings /MSIGROUTTREWMIT

Active Printers:

The User Experience

VELGICToLIH- NP 01122345
[2: Start Time: 21:19:197] S
Settings /"SIGN OUTTREWM T,

Printer 2 has Active Printers:
been signed out

Sign Out and Return

Makerspace ID: - Start Time: 21:19:19]

' - Start Time: 21-20:09]
Settings /,W

Active Printers: Printer 3 haS been

signed out

Sign Out and Return

VELGIE oLIW-H (s 01122345
['3: Start Time: 21:20:09]

Printer 2 has
been returned



l ActivePrinters.csv - M.

Raspberry Pi Desktop

3: Start Time: 21:20:09

l Elvi@respbenypi ~/De Bl @raspbemypi: ~/De :Bamodesaanner

s B RS o

| Fie Edt Search \ W‘M n w‘l “

2019-11-25 21: 19 18, 7246&3 |
12019-11-25 21 20:09. aaama wﬁ

S w i

‘ W | i \u il
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The Pi logs all prints added and
e o e removed, as well as their start and
A e e s finish times in a CSV file

1. QR Code scanning software (top & bottom left)
2. Active Printers CSV (Top right)
3. Server for dashboard (Bottom right)



Behind the Scenes

The Pi runs two separate codes simultaneously. One on the Pi itself the other on
a “virtual environment”




Collecting User Feedback

To gather feedback from the user, an email is
sent with a link to our website

The Pi automatically sends the email by using
the universities database connected to their
student 1D

Due to lack of access to the University
servers, this is not included in our final project

11:00 ® BNYF L 34% 8

Give Us Your
Feedback

First Name
Email
Last Name

Phone

L 6.6 6 & ¢

Write your feedback here

Send Feedback

~




Lessons Learned

1. Optimizing code is crucial when using low
processing power devices such as a single core
Raspberry Pi

TEA

2. Just because something will work on paper does CUET
not mean it will work in actuality, hence the

failed Pi OW

3. Start planning earlier; starting during the

STUDENT SCHOOL ABILITY TEACH UNIVERSITY EDUCATIONS l STUDENT SCHOOL TEACH LE

beginning weeks would have allowed this projects SUCCESS

STUDY ONERSTY s S 2

KNOWLEDGEINFDRMATION TASK COLLEGE LE
DYTRAININGL%RI.EAR NiucatB

end result to be more polished



Questions?




