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Recycling can be as easy
as a 3-point shot!

Our mobile application BINZ can:

advise the customer on how to
properly dispose of them
accurately recognise recyclable
objects using Vuforia’s advanced
AR Recognition






List of Client Need

User Needs

Easy to Use
Widely accessible and compatible.
Available to as many potential users as possible.

Functionality Requirements

Helps users recycle everyday items.

Helps users recycle items that cannot be placed in bins (e.g.
batteries).

Adjust recycling method for contaminants

Additional Requirements

Track how much and how accurately the users are recycling

The solution is scalable



Empathize: De

Constraints Importance
> Cost ($) 4
Functional Requirements Importance | | > Storage (MB) 2
. . . > Device Requirements (Model + 0OS) 4
> Usable on multiple platforms (i0S & Android) :

- : : o > Screen Size (Inches) 3
> Ability to accurately Identify waste items (%) > Capture and Display Resolution (Pixels) 4

> Uses camera features to facilitate recycling P Py

> Outputs recycling method for a waste
> Provides information about locations for Non-functional Importance
disposal of irregular recyclable items Requirements

Db oan

> Usable in Different Places
> Tracks User’s Recycling Activity

A

> Identifies which bin to use for different 5 > User-friendly navigation and interface 5
recycling methods _ > Clear and concise tutorial 4
> Adjusts recycling method for contaminants 3 > Multi-language 2
3
2







Benchmarking
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JUNKEr

Junker
Barcode Scanning Feature
Manual Item Search
~50% Scanning Accuracy
Only works in Italy

Eugene

Costly (€ 79)
Barcode Scanning feature (could not test

accuracy)
TOwaste Toronto
No scanning feature
Recycling Database and Manual Item Search
Shows locations of where items could be

recycled .



Conceptual De

6 Different Subsystems
User Interface
Scanner
Manual Search
Recyclable Item Database
Directs User to Correct Recycling Bin
Tracking User Recycling Activity

Most popular items

styrofoam plate

Styrofoam clamshell contain...

wood

aluminum foil

paper coffee cups

Tahmeed’s Omar’s Manual Tahmeed’s
Information Page Search Page Scanning Page

Plastic Water
Bottle

Recyclable: Plastics Recycling

Panagiota’s Noah’s Sca 0
Home Screen resultsfPage



Specification
(1-5)

Importance

Global Concepts (Score 1-3)

Ability to accurately
identify a waste item

Identifies which binto | 5
use for different
recycling methods

Provides object
name and
designated bin

Adjusts recycling 3
method for
contaminants

Total Score (Out of 189)

Tahmeed

Reverse google
image search to
find name of
object

If an object is
recyclable, the app
tells user which

bin to place it in

Panagiota

Shows the recyclable
materials the item is
composed off and
provides information
for each bin




Chosen Concept

Amalgamation of Individual Ideas

User Interface — Navigation Bar
Iltem Identification — Manual
Search and Scanner

Display how to Recycle Item —
Pop-ups

Give User Feedback on their
Recycling — Leaderboard

e







Prototype 1

Focused Prototypes
User Interface

AR Item Scanner
using Image &
Cylindrical Targets
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Prototype 2

cal Q

Combining Focused Prototypes

Further Progress On

User Interface
AR [tem Scanner
Leaderboard

Total ltems Recycled:
51

Plastic Items Recycled: |

<#ofltems>

Paper ltems Recycled
<#ofltems>

Organic Items Composted:
<#ofltems>

JOR

St

aluminum can

tin can

l egg carton

Place in:
<targetBinString>

More Information on
Soda Can



Prototype 2: Scanning

Image Targets . .
Cylindrical Targets

V/
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Task ownership
Milestones ===
Task dependencies |

Due dates

Byl 1




Task Planning

Feb 2021 Mar 2021 Apr 2021
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E Project Management . Panagiota S:
—

:—PD-A: Team formation & Team contract » Carolina S. +4

PD-B: Needs identification « Tahmeed K. +3

PD-C: Design Criteria « Panagiota S. +3

[ J»PD-D: Conceptual Design * Tahmeed K. +3

PP-E: Project Schedule & Cost » Tahmeed K. +3

PD-F: Prototype 1 & Customer feedback « Panagiota S. +3

L J—PD-G: Prototype 2 & Customer fdedback « Tahmeed K. +3

PD-H: Pratotype 3 & Customer feedback « Panag

J—PD-I: Design Day Pre

L
q FPD-J: Final presentation ¢

PD-K: User







% Final Prototype Specifications

No. | Metric Units | Target Value Tested Value
1 | Usable on multiple platforms (i0OS & Android) N/A Yes I0S not tested
2 | Uses camera features to facilitate recyclinL N/A Yes Yes
3 | Ability to accurately Identify waste items % Yes Yes
4 | Outputs recycling method for a waste N/A Yes Yes
5 | Provides information about locations for disposal of N/A Yes Yes

irregular recyclable items

6 | Identifies which bin to use for different recycling methods N/A Yes Yes

7 | Adjusts recycling method for contaminants N/A Yes Yes

8 | Cost ) $ <$100 $25 Google Play

Games
9 | Storage MB <1000 MB 133 MB (Android)
10 | Device Requirements 0S I0S 12.0+ 10S 11.0+
Android 5.0+ Android 7.0+

11 | Display Size Inches Any Size | Most Screen Sizes
12 | User-friendly navigation and interface N/A Yes Yes

13 | Clear and concise tutorial N/A Yes No
14 | Multi-language N/A | English/French Yes
15 | Usable in Different Places N/A Yes Only Ottawa

16 _| Tracks User’s Recycling Activity N/A Yes Yes




User Feedback

Prototype 1 - Ebin (TA):

“I like the scanning area, but itis a bit useless if it stays in one
location. Once the scanner identifies an object, you could have
the user click a button that says ‘scan this item’”.

Prototype 2 - Juan (Unity Developer):
“The footer for the app seems a little large”.

“Familiarize yourself with anchoring features to appropriately
scale Ul elements, especially on mobile platforms.”

Prototype 3 - Juilo (Neighbour)
“Really impressed, never though an app could do something like

that”. - l



Challenges

Setting up developer account for leaderboard
Sharing work on GitHub

Lack of Programming Experience

Models used for Object Tracking

€ Unity has stopped working ? X

Q We will now try to find a fix for the crash. Please wait...

Status: There is no fix available. Please report a bug.

| ReportaBug.. | [ clse |

_




Lessons Learned

Time Management
Proactive and Consistent | o e——
. . viggest room in the
communication to keep worldlis the room for
improvement.
eve ryone On the Same page Helmut Schmidt
Improve testing scenarios
Simulate the testing
environment as accurately

as possible




Future Developm

Leaderboard + Achievements
Calendar
More databases for different locations

Team Absence & Travel Planner @administrator. () @Y & # 4 Avatar Name Quests Credits Grade
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Thank You
Any Further Questions?




