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Executive Summary

Around thirty percent of materials that are placed in recycling bins are not recyclable [1], thereby
causing many recycling materials to be lost every year because they are mixed with waste. Canada only
recycles just 9 percent of its recyclable plastics, leaving the rest to be incinerated or placed in a landfill with
other garbage [2]. There are stations with sorting facilities that aid in separating trash from recyclable
materials, however, they cannot always recycle everything that should be recycled. Sorting facilities are
equipped with sensors to detect different kinds of materials, as well as the presence of contaminants. In this

project, we were tasked with designing a system for sorting and recycling containers based on their material
[3].

The main function of the hopper and lifting mechanism is to securely transport the recyclable and
deposit materials without any issues. The hopper must fit within the distance between the rungs on the
baseplate and must fit multiple containers. To guarantee the materials within the hopper can be deposited
without any faults, a curved extrusion was added for the container to trip over and fall into a bin to compensate
for the limits of the lifting mechanism. For the lifting mechanism, it must fit within the end of the baseplate and
the actuator must be constrained to the baseplate. With these constraints, the lifting mechanism had to be
simple and size efficient. The lifting mechanism designed utilized a rack and pinion design to fit these
requirements and was able to lift the hopper given its smaller size. Since the actuator had to be constrained to
the baseplate, a single gear would be insufficient in lifting the rack to an appropriate height for the hopper to
deposit the containers. To avoid this issue, we used a second gear that would maximize the full size of the
rack. For the computing sub-team, their task revolved around the idea of designing a computer program that

identifies different types of garbage (containers) and deposits it into its designated bin.

At the start of the program, the container attributes are already determined, and the container is
positioned in the Sorting Station for pick up. A robotic arm (Q-arm) then loads the container onto the Q-bot.
The Q-arm keeps loading containers onto the Q-bot until the following: a container with a different ID than what
is already on the Q-bot is positioned on the Sorting Station, three containers have been placed on the Q-bot, or
the total mass of the new container positioned in the Sorting Station as well as all the containers currently on
the Q-bot exceeds 90-grams. The Q-bot transfers the container(s) to the correct bin. The Q-bot then deposits

the container into the correct bin. The Q-bot then returns to its Home position.

The use of newer sensor technology paired alongside efficient lifting mechanisms paves the way for the

future of recyclability.
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Project Schedule Meetings:

Preliminary Gantt Chart:
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Logbook of Additional meetings:

Date Summary Proof

January 30, 2021 | Modelling Sub Team 1000 5.
members had to meet up
to finish their Milestone
3, where they had to
finish creating their we need to meet up o iish our miestone 3
preliminary designs. me and kein have some work to do

Computing Sub team
had to meet up to also
finish Milestone 3,
where they had to
complete the code for

anna meet up after two days

onjan30 .,

depositing and returning .
home
February 2, 2021 | Modelling team had to -

meet up to finish their < 38 f"’.{f;tf i me

preliminary design so it Rl

could b-e prepared for Yo guys we NEED to meet up and finish

evaluation from the TA. our tasks so we can be ready for the mini
interview 7:01 p.n

Computing sub team

also had to finish the Kartik

required part of the code SURE !

that will be reviewed by

the TA. Mahmoud

im down when 7.1 p;

tomorrow???? .02 pm

Uhh I'm free anytime you guys are 792 o m

Mahmoud

ima txt kelvin

Alright 7.03 .
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February 6, 2021 | Modelling team had to
meet up to finish
assembling their design
and create some changes
based on the TA’s
feedback.

Computing team also
had to do some changes
based on the TA’s
feedback

February 14, Modelling sub team had
2021 to meet to finish
assembling and put some
final touches for the
interview. A document
was made that
summarizes everything
that was made to prepare
them for the interview.

Computing sub team had
to meet to finish the
infinite cycle and make
sure the program works
multiple times with no
issue.

Kartik

Guys do u wanna meet up to do the changes
rhe TA told us about

11:41 p.m

Mahmoud

yea me and kelvin i have a lot of things to
add |0| 11:41 p.m

u guys wanna meet tomorrow ?? 1142 o m

Kartik
Yeah sure 1143pm

I'm down 1743 p.m. v/
I'm so behind 1143 p.m v
Mahmoud
k sounds good 1743 p.m

Guys wanna meet to do our required taks for nxt week
me and kelvin have to start infinite cycle - ..
whbu guys???

Kartik and | basically have a good chunk of our assembly already modeled

So we should be good on time

good .

k does tomorrow work?? _

ima txt kelvin to let him know .

Thurs-14
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March 4, 2021 All group members had
to meet to start the final
deliverable. The
executive summary had
to be done and the
individual tasks were

split

March 6, 2021 Group members had to
meet up to make sure
everything was ready to

be submitted and make

some changes if needed.

Tutorial TO7

yuvraj say "guys wanna meet for final
deliverable, we need to do the executive
summary"

1
$:30 1
t

Yo guys wanna meet for final deliverable? We
have to finish the executive summary

yea we should also split the individual tasks
and set another time to make sure we have it
finish 431

im down for tomorrow 4.3
wbu
Yeah that sounds good bro 41+

Kartik

Aright sounds good !

k ima let kelvin know

o

We have to meet up to finalize our final
deliverable. You guys down to meet up and
finish it? 11 Y

yes, we also need to edit the agenda
meetings and paste our signatures

i tried contacting kelvin earlier to put
signature but he isn't responding

lets meet up finish everything and hope he
respons

responds
Well if not then it's not our responsibility

Kartik
I'm so down to meet up bros

You deleted this mes:

(&)

Thurs-14
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Scheduled Weekly Meetings:

Weekly Design Studio Agenda and Meeting Minute’s:

January 14, 2021 Attendance/Updates:

Everyone attended the meeting

Check-in from last week:

No work or check-in was asked from last week
Pre-lab Assignment Check-in:

No pre-lab in this week

How is Milestone going?

1. Introduction with TA and group members — 1st DS
2. Discuss Why/How Ladder
3. Feedback on Objectives vs Constraints

Future Tasks/Next week:

Divide team into sub teams

Complete individual sketches

Complete individual research of sensors

Complete Preliminary Gantt Chart

January 21, 2021 Attendance/Updates:

Everyone attended the meeting

Check-in from last week:

Assigned work for last week was done and submitted

Pre-lab Assignment Check-in:

Research for sensors had to be completed

2 mechanism concept Sketches is completed

How is Milestone going?

Discussing all applications for the sensors in computer program
Evaluating the mechanism sketches based on metrics and choosing the best design
Future Tasks/Next week:

Complete individual computer program workflow

Complete detail individual sketch of device assembly

January 28, 2021 Attendance/Updates:

Everyone attended the meeting

Check-in from last week:

Assigned work for last week was done and submitted
Pre-lab Assignment Check-in:

Individual program workflow is completed

Detail sketch of device is finished

How is Milestone going?

Planning each task for the program and writing pseudocode
Creating a solid model of the components of our design assembly, then taking
screenshots

Future Tasks/Next week:

Completed modelling and assembling of device components
Complete 3 out of 5 program tasks

10
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Getting for ready for mini-interview.

February 4, 2021

Attendance/Updates:

Everyone attended the meeting

Check-in from last week:

Assigned work for last week was done and submitted

Pre-lab Assignment Check-in:

modelling and assembling of device components are not completed due to Inventor
crashing (Not completed)

2 out of 5 tasks were finished (Not completed)

How is Milestone going?

Attending the mini-interview and getting feedbacks from the TA
Documenting Feedback

Making changes based in the feedback that was given

Future Tasks/Next week:

Continue working on assembly and code.

February 18, 2021

Attendance/Updates:

Everyone attended the meeting

Check-in from last week:

Assigned work for last week was done and submitted
Pre-lab Assignment Check-in:

No pre-lab was required for this week

How is Milestone going?

Dedicated work time

Future Tasks/Next week:

Getting ready for the individual interview

February 25, 2021

Attendance/Updates:

Everyone attended the meeting

Check-in from last week:

Make sure that program and device assembly is ready to be presented
Pre-lab Assignment Check-in:

No pre-lab was required for this week

How is Milestone going?

Attending interview

Future Tasks/Next week:

Work on final deliverable

11
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Design Studio Worksheets:

Milestone O
Team| Thurs-14
Number

Please list full names and MaclD's of all present Team Members

Full Name: MaclD:

Kartik Chaudhari chaudkd

Mahmoud E! Shafei glshafem
‘ Kelvin Weng wengc3
| Dariusz Wolosz wolosd1

Yuvra] Sandhu Sandhuy

Insert your Team Portrait in the dialog box bel@v

12
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MILESTONE 0 — TEAM CHARTER

Team| Thurs-14
Number:

Incoming Personnel Administrative Portfolio:

Prior io identifying Leads, identify each ieam members incoming experence with various Project Leads

Team Member Name: Project Leads
11 Kartk Chaudhari OM KA OC ®S
2 Mahmoud El Shafei OMOAHC KHS
3- | Kelvin Weng OM KA OC ®S
% | Daviusz Wolosz OM KA ®C O
5 | Yuursj Sandhu RM KA OC O

To ‘check’ each box in the Project Leads column, you must have this document open in the
Wicrosoft Word Desktop App {not the browser and not MS Teams)

Project Leads:

dentify team member detsils [Mame ard MACID) in the space below.

Role: Team Member Name: MaclD
Managar Kartik Chaudhan chaudkd
Administrator | Mshmoud EI Shafei slshafen
Coordinator Kehin Weng wenged
Subject  Matter .

Yuvra) Sandhu Sandhuy
Expert
Subject Matter )

Danusz Wolosz wolosd1
Expert

13

Thurs-14
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MILESTONE 0 — PRELIMINARY GANTT CHART (TEAM MANAGER ONLY)

Team Thurs-14
Number:
Full Name of Team Manager: MagID:
Kartik Chaudhari chaudkd
] Prefiminary Ganttchart
PROJECT J-THERE'S A RECYLABLE AMORG U3
S :
s et
{ m s
- =
T :
| :
DA - e —_— —-
Milestone 1

14
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PROJECT THREE: MILESTONE 1 - COVER PAGE
Team| THURS-14

Number:

Please list full names and MaclD's of all present Team Members

Full Name: MaclD:
Mahmoud El Shafei elshafem
Yuvra] Sandhu Sandhuy
Kelvin Weng Wengecd
Kartik Chaudhan chaudk4d
Danusz Wolesz wolosd1
DAGE BREAK

MILESTONE 1 (STAGE 1) - WHY/HOW LADDERING
Team| THURS-14

Number:

1. Document both your conversation and a refined visual on a separate shest of paper
2. Take a photo of both your rough work and refined visual
3. Insert each photo as a Picture (Insert > Picture = This Device)
4. Do not include more than one Picture per page
Enhances guality of life.
Healthier Environment., Increase recycling output. Increases sustainability
Decrease Labour Hours, and maintainability of
5CArce resgurces.

Less pollution. Sawve time and resources, Recycled material can
be used instead of new
material.

Why? To reduce waste. Increase efficiency of recycling Lowers the need for
canters. production of new
plastics /metals
Initial Problem Statement: Design a system for sorting and recycling containers.
How? Determine the correct type of | Place the waste into Mowe the waste from

waste,

the bin

the bin into the
appropriate box

Use automation.

Use a sensor. Types of

Sensors: Ultrasonic, LDR, Hall,
Color, Active IR{ Infrared) and
Retro-reflective Photoelectric

1. Determine the right
box using a color
sensor. Move the Q-
Bot to the box.

Program a robotic arm
to do it automatically.

2. Use arack and
pinion to deposit them
in the box

automatically,

15

Thurs-14
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Page Break

MILESTONE 1 (STAGE 2) - LIST OF OBJECTIVES AND
CONSTRAINTS

Team| THURS-14
Number:

As a team, create a list of objectives and constraints in the table below. The exact number
you should have depends on what information you have gathered from the Project Pack as
well your previously completed needs hierarchy.

Objectives « Design a system that deposits the waste containers in their
respective bins

« [Design a code that will detect if a container is recyclable and
moves the Q-arm accordingly

& [Design a code that moves the Q-Bot to the appropriate bin
depending on the type of waste

Constraints ¢ All code must be written in python and interface with Quanser-
Labs (Computing)

& Components must fit on baseplate with the size of 130.175 mm x
101.6 mm {Modelling)

¢ Components must connect directly to the actuator and supporis
the hopper. (Modelling)

& [Dectination bin is based on material and its recyclability
(Computing

« (Components at one end of the base plate must move with the
actuator {Modelling)

[

MILESTONE 1 (STAGE 3) — REFINED PROBLEM
STATEMENT

Team| THURS-14
Number:

Initial Problem Statement

1. Write the initial problem statement in the space below. This will have been defined in
a previous lecture, prior to your scheduled Design Studio.

Design a system for sorting and recycling containers.

Refined Problem Statement

2. Write tha refined problem statement below. Kindly refer to the Refined Problem
Statement rubric provided on Avenue (see P3 Rubrics). This will guide your group in
creating a valid statement.

Design a system for soring and recycling containers - that should be fully automated - to reduce
recyclable waste, snd increase the sustsinability and mamtainabilty of scarce resources.

16
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Milestone 2

PROJECT THREE: MILESTONE 2 - COVER PAGE

Team Thurs-
Number: 14

Please list full names and Macl[l's of all present Team Members.

Full Name: MaclD:
Kartik Chaudhan chaudk4
Yuvraj Sandhu Sandhuy
Kelvin Weng Wengcl

Mahmoud El Shafei elshafem

rayc wcan

MILESTONE 2 (STAGE 1) — SENSOR RESEARCH
(COMPUTATION SUB-TEAM)

Team Thurs-
Number: 14

You should have already completed this task individually prior to Design Studio 14.

1. Each team member is expected to research 3 types of sensors for characterizing
bins
— Refer to Table 3 of the Computation Sub-Team Objectives document
2. For each sensor:
—» Briefly describe how the sensor works
—s Indicate the attribute you would measure to characterize each bin (refer to
Table 4 of the Computation Sub-Team Objectives document)

We are asking that you submit your work on both worksheets. It does seem redundant,
but there are valid reasons for this:
« Eachteammember needsto submittheir sensor research with the Milestone Two
Individual Worksheets document sothat it can be graded
o Compiling your individual work into this Milestone Two Team Worksheets
document allows you to readily access yourteam member's work
o Thiswil be especially helpful when completing Stage 3 of the milestone

17
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Number: 14

TO7

Team Thurs-

MName: Kelvin Weng MaglD): wenge3 |
Sensor Type Deseription Attribute(s)

Color sensor It can distinguish colors thought the Usad to identify differant
brightness of light, then it sends this signal to | pjp by colors
the intelligent brick

Hall zenzor In the presence of a mapnetic field, It convert | This can be used to
magnetic or magnetically encoded distinguish metals and
information into electrical signals non-metals

LDR The light is emitted from the transmitter and | Different matetials have

the receiver senses the strength of the light to
send out different signals.

different transparency So
the receiver can
distinguizh different
materials by recenving
light of different
intensities

Team Thurs-
Number: 14

Name: Mahmoud El Shafei

MaclD: elshafem

Sensor Type

Description

Attribute(s)

Ultrasonic Sensors

An ultrasonic sensor is an elsctronic
davice
® Measures the distance of a farget
object by emitting ultrasonic sound
wave and calculating the time it iakes
to echo

Can detect distance the
bin is from the sensor

Active Infrared (IR)
Sensor

*  Measure and detects infrared light
Can be usad as proximity sensor
LED gives off light, and if an object
with a temperature about 5 kehin
passes Infront, infrared light will
bounce off and reflects info the
sensor. The waves bounce back off 3
nearby object and enter the sensor
again for detection

18

Can be used fo detect
the proximity of a bin fo
the sensor with defined
reading of the edges

Thurs-14
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Retro-Reflective
Photoslectric
Sensor

Photoelecinc sensors consisfing of an
emitier and receiver

Light emitted by the emitter is
reflected to the receiver with a
reflector

When the reflected light beam is
obstructed, the output signal of the
sensor changes

Could be used to detect
the presence of bins

Page Break

MILESTONE 2 (STAGE 2) - CONCEPT SKETCHES
(MODELLING SUB-TEAM)

Team Thurs-

Number: 14

You should have already completed this task individually prior to Design Studio 14.

1. Copy-and-paste each sub-team member's refined sketch on the following pages (1

sketch per page)

— Be sure to indicate each team member's Name and MaclD

We are asking that you submit your work on both worksheets. |t does seem redundant,
but there are valid reasons for this:
» Each team member needs to submit their concept sketches with the Milestone
Two Individual Worksheets document sothat it can be graded
e« Compiing your indvidual work into this Milestone Two Team Worksheets
document allows you to readily access yourteam member's work
o Thiswill be especially helpful when completing Stage 4 of the milestone

Page Break

Team Thurs-
Number: 14

19
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Name: Kartik Chaudhar

Thurs-14
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*If you are in 3 sub-team of 3, please copy and pasie the above on 3 new page
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Falg SRR

MILESTONE 2 (STAGE 3) — SENSOR CHARACTERIZATION
(COMPUTATION SUB-TEAM)

Team Thurs-
Number: 14

1. As ateam, consolidate the resulis of your individual senscr ressarch
—» Discuss your findings and appropAatensess of each sensor for your
application
—3 Keep dizcussion brief, using point form

Janaor Typs Findinga and Appropriatensss for Application

Calor zensor Used to identify different bim by colors. It can distinewizh colors thought
the brizhimess of lizht, then it sends this simnal to the imelizent brick.

Hall semzor Thiz cam be used to disfinguish metals and non-metsls.

LOR Cifizrant malzals have dfizrent tranzparency 3o the recedver can

diztinguizh different materials by receiving light of different infensities

Retro-Heflzctive *  Qutput sensor changes when beam of Gght is chetructed, could

Fhotoelectrc be used in detecting the presence of bin

Sansor + Mot approprisie because its impossible fo distinguish betwesn
diffesent bins

Ultrazonic Senzor *  With the use of ultrmsonic sourd waves it can detect if thess is an

object and determing distance awsy from the robot

# |tis a good choice fo use but it i5 not as relisble and essy o
fumction a5 & colour sensor

Active Imfrared (IR) »  Uses the reflected IF light from an object fo determine if an object

light iz prezent. Useful in finding the locafion of the edges of a bin

# Could be wsed but it's much more complicated to function and
imglement. |t only distinguizhes the presence of an object nat the
izaiure

3. ldentify an atiribute value fior each bin

Bin ID Attribute Value

Bind1: Metal Bin Change colowr to red
Bin02: Paper Bin Change colowr to blue
Bin03: Plastic Bin Change colowr o purple
Bin(4: Garbage Ein Change colour to green

22
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MILESTONE 2 (STAGE 4) — DECISION MATRIX
(MODELLING SUB-TEAM)

Team Thurs-
Number: 14

1. As ateam, establish a weighting factor for each criterion
— Move row-by-row
* If Criteria 1 iz preferred ower Criteria 2, assign 2 1. Otherwise, assign 0
= [f Criteria 1 is preferred ower Critsria 3, assign 2 1. Otherwise, assign 0
— Add additional rows/columns as needed

Simplicity Strength Praclical | Eficiency | Durability Eaze  of | Scors

ity modelling
Simplicity 1 1 1 1 1 1 1
Strength 0 1 1 5
Practicality 1] 0 1 1 4
Efficiency 1] 0 1 1 3
Durability 0 (] 0 0 1 2
Eaze of | 0 (] 0 0 0 1
modeling

2. As ateam, evaluaie your concepts against each criterion wsing your weighting
—» Add additional rows as needed

Karfic 15 Design | Kardik 27 Design Yuurg's 15 Yawraj 27
Design Design
Weight - — - -
: Viagia : e ; Viagried P e
Rating Ratg Rating -t Rating Rrtg Ratin o
L Raing
Simplicty | 6 2 12 4 18 3 18 2 12
Stremgth | 5 2 10 2 10 2 10 3 13
Fracficzit | 4 3 12 2 L] 2 3 2 ]
¥
Efficiency | 3 ] 0 1 3 i35 43 1 3
Durability | 2 ] 0 0.3 1 1 2 1 2
Eaze of |1 0.5 03 1 1 1 1 1 1
modefing
TOTAL 35 41 a4 21

3. Discuss conclusions based on evaluation, including what concept you've chosen

We've decided to choose the simple rofations| actuating design 3= through cur discussion, we
have corcluded that its simple, yet effective design will b2 useful in many aspecis of this project
fs well as the abiify to utlize gear rafic’s and using simple constraimis i Aulodesk lnvenior will
prowe io be beneficial.
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Milestone 3

PROJECT THREE: MILESTONE 3 - COVER PAGE

Team
Number:

Please list full names and MaclD's of all presend Team Members

Thurs-
14

Full Name: MaclD:

Harik Chaudhar chaudkd

Mahmaud E| Shafei glzhafem

Kalvin Weng wenged

Wuvrs] Sandhu Sandhuy
Page Break

MILESTONE 3 (STAGE 1A) - WORKFLOW PSEUDOCODE

(COMPUTATION SUB-TEAM)
Team
Number:

Thurs-
14

You should have already completed this task individually prior to Design Studic 15.

1. Writs owut a pseudocode cutlining the high-leve! workiflow of your computer program

on the fellowing page

—3 Only one team member is responsible for this task {not both)

—» Be sure to clearly indicate who each code belongs fo

24
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We are asking that you submit yvour work on both workzheets. It does zeem redundant,
bt there are vald reasons forths.
# Each team member needs to submi ther pszudocode wih the Milestone Three
Individual Weorksheeats document zothat it can be graded
« Comping your indwidual work into thes Milestone Three Team Worksheats
document allows youte readily access your team member's work
o This wil be especialy helpld when completing Stage Jof the mikesione

Team Thurs-
Number: 14

Mame: ¥ehin Weng MazD: wengcd
Start the program

-Drop contammer on the serve tabls

-ldentify the mass of the container

-ldentify the matarial of container

-Deestination 1= determined bazed on attributes

-Q-arm picks up container and drop it into the corresponding colors Q-bot
Fapeats:

-Dirop container on the servo table

-Determine container attributes

- Diestination is determined basad on attributes

-If destination same and totzl weizht does not over %0g then drop container mto
the hopper and repeats.

End mfinite loop

25
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MILESTONE 3 (STAGE 1B) - WORKFLOW FLOWCHART /
STORYBOARD (COMPUTATION SUB-TEAM)
Team| Thurs-
Number: 14

You should have already completed this task individually prior to Design Studio 15.

1. Only one team member is responsible for this task (not both)

2. Copy-and-paste your flowchart or storyboard on the following page
— Be sure to include your Team Number, Name and MaciD.

3. Take a photo of your fiowchart / storyboard

4. Insert your photo as a Picture (Insert > Picture > This Device)

We are asking that you submit your work on both worksheets. It does seem redundant,
but there are vald reasons for this.
« Each team member needs to submit ther flowchart'storyboard screenshols wth
the Milestone Three Individual Worksheets document sothat £ can be graded
o Compiing your indvidual work into thes Milestone Three Team Worksheets
document allows youto readily access your team member's work
o Thiswil be especialy helpful when completing Stage 3 of the milestone

26
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Team
Mumber:

Thurs-
14

Name: Mshmoud El Shafei MazlD elshafem

Insert screenszholis] of pour fowehart or sforyboard.

Orarn keadi the camdss
o o o C-bai

Dsive all ok 15 real ca ol el I
e e e manekal s the
P Al ans

O-39 tarm on @ e i
cots i target bin o the
e

b

Ok wes & foras il s kg 1he rack
Y P Y ST PE

ol ins i

e [ ]
-
= ki
[
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Hags EFRik

MILESTONE 3 (STAGE 2) — DETAILED SKETCHES

(MODELLING SUB-TEAM)

Team Thurs-
Number: 14

You should have already completed this task individually pwior to Design Studio 13.

1. Copy-and-paste each sub-feam members detailed sketch on the following pages (1

sketch per page)
— Be sure to indicate each team member's Name and MaciD

We are asking that you submit your work on both worksheets. It does seem redundant,
bt there are vald reasons for this.
« Each team member needs o submit ther detailed sketches with the Milestone
Three Individual Worksheets document sothat £ can be graded
« Compiing your indwidual work into this Milestone Three Team Worksheats
document allows you to readily access yowr team member's work
o Thiswil beespecialy helpfl when completing Stage 4 of the milkesione

Team Thurs-
Number: 14

Name: Yuvraj Sandhu | MaciD: Sandhuy
Insart screenshot/s) of your detalled sketch below

Oesign Project 3 - Miesione 3 OEPOSTT

TruRs- U
Yuvesy Sandlau
Sﬁvdlvoj

*if you 3r2 in 3 sub-team of 3, please copy and pasie the above on 3 new page.

Page Sraak
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MILESTONE 3 (STAGE 3) - PROGRAM TASK PLANNING
(COMPUTATION SUB-TEAM)

Team| Thurs-
Number: 14

1. As ateam, write out the pseudocode or create a flowchart for the indicated tasks in
the space below.
— If creating 2 flowchart, complete your flowchart on a separate sheet of paper,
take a photo of your sketch and insert photo as a Picture (Insert > Picture >
This Device)

Dispense Container

Rotate the table so container S In its postion

Load Container
| Moe Ihe Q-arm such as the gripper is lined wih Ihe contaner
Close the gripper
Rotate the Q-armis a postion such that the contamer is on top off the Q-bot
Doen tha gripper Lo releass [he contamer.
Rotate Q-arm back to its home position

Transfer Container
’ Transfer Container
Activate the colour sensor.
whike the color sensor detects the matching bin
Move Q-bol travets along thes track
Stop G-bot

29
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Deposit Gontainer
Pozition the O-bol adjacant to the bin
Aactivate timer
While the time elapsad is less than the reguired time of depasition the conainer
Rolata tha O-bot
Return C-bot to hoeme poation

Return Home
Return home
While: C-bot ia not in home postion
Move the o-bat along the track
Slop the C-oal

Tk

MILESTONE 3 (STAGE 4) — PRELIMINARY MODELLING
(MODELLING SUB-TEAM)

Team Thurs-
Mumber: 14

1. A= a team, create solid models of the various componenis of your dewice in
Autodesx Inventor, based on the detailed sketches.
— Take multiple screenshots of each solid model you create
—» Insert your photo{z) as a Picture (Insert > Picture > This Device)
— Do not include more than fwo solid moedelling screenshots per page

Team Thurs-
Number: 14

30
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INSEr SCrEEnshOIYS) Of yOur MO0E DSOW.

*Limit SCEEnshots 10 Mo MORS 3N 2 per p3ge. For 300Nl screenshots, pieass copy 30 paste

Name: Ywrsj Sanchy [ Mac: ssoauy
Ansen sereensol(s) Of your moge! DoW.
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Milestone 4

PROJECT THREE: MILESTONE 4 — COVER PAGE

Team
Number:

Please list full names and MaclD¥s of all present Team Members

Thurs-
14

Full Name: MaclD:
Flartik Chaudhari chamdic4
Esalvin Wengz Wengc3
hMzhmound El Shafei 2lzhafem
Yuvra) Sandho Sandbos

Page Break

MILESTONE 4 (STAGE 3) — DESIGN REVIEW FEEDBACK

(MODELLING SUB-TEAM)

Team
Number:

lJee the space below to document mentor feedback for your design.

Combine gear to the syziem

Pariz are already made

Fack set up

Motion consiraint in between gear and the rack
Using rotating actuator

When aciuator move the rack mores up
Hopper connected

33
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Lize the space below to propose design refinements based on the feedback.

* Fully finalized and completed the final azssembly

Added screws to fasten the hopper onto the rungs

* Trple-Checked the motion constraints made on the gearrack system
Added support for different types of hoppers

Pacge Break

MILESTONE 4 (STAGE 3) - DESIGN REVIEW FEEDBACK
(COMPUTATION SUB-TEAM)

Team Thurs-
Mumber: 14

Lze the space below to document mentor feedback for your design.

* Finding the correct coordinates
s The boile nesded for demonsiration
s Finizh the transfer function

« Coordinates for the home, drop off and pick up position is based on trials

Lize the space below to propose design refinements based on the feedback.

* (Change the setiing on O-abs

* The code or loading the container.

* Figure cut the coordinates for home, pick up and drop off position.
* Adding comments to functions to make code clearer to understand.
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Team| Thurs-
Number: 14
FF!
Name: <artik Chaudhan MacD: chaudks
Desian PROTecT 3-Mileitore 3
Hoppes
¥
l)
P'Not O / CI'QO“‘
& ?\om.\:%vs%
0 7 AcvaksyY
L A2
?a..t\iﬂa ‘E:\\s a< Roks
Foc wodind
DEPDST POS\ TON
' Thu- 4
Lnood & .
Voxdy Cosiot
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Appendices:

Appendix A — Screenshots of solid model:
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Appendix B — Engineering Drawings and Exploded Assembly:

Engineering Drawings:

12.43
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A University 8881 Integrated Cornerstone Design
* Projects in Engineering
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SHEET SIZE A SHEET 1 OF 1

40




Tutorial TO7 Thurs-14

2 ¢ 1

1P13 DP-3 Final Report

- 0
.20
B ] B
——— 1.93
> &
’__ 56 4,‘ 07 ——-‘ 02
.06_'L
———h—1 ..
Z f —
T 45
1.00 L
A McMaster encineer 1p13
University u:n‘ Integrated Cornerstone Design A
R.38— * Projects in Engineering
’ [STUDERT NOWBER TAB SECTION
400319134 THURS-14
Rack Holder
DATE [SCALE
2021-02-06 15:1
SHEET SIZE A SHEET 1 OF 1

1




1P13 DP-3 Final Report Tutorial TO7 Thurs-14
4 1
75
B B
B 65 <
=
McMaster encineer 1p13
A University 58 Integrated Cornerstone Design A
e Projects in Engineering
[STUDENT NUMBER TAB SECTION
400319134 THURS-14
.79 Gear
DATE [SCALE
2021-02-05 25:1
SHEET SIZE A SHEET 1 OF 1
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Screenshots of Exploded Assembly:

8 | 7 ] 6 1 5 ¥ 4 | 3 | 2 1 1
D D
C C
- <+
TEM [ PART NUMBER
8 1 Stepper Motor &
2 Stepper Motor Axle
3 Baseplate
4 Hopper
5 17 Short Screw
6 1 Rack Holder
7 7 2 Spur Gear B
8 % Rack
9 1 Gear Holder
[ s Lov0r
A - A
D] [ruassemtly ™
o U TR Ere s
8 T ” T 6 T 5 3 4 T 3 T 2 T 1
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Appendix C — Screenshots of Computer Program:

om.randint {1, 6))

, 0.412], [0
tion[l],Pick Po ion[2])

tion[l] ,Home P on [

unt number-1][1],Drop Position[count nun r-11[21)
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(Drop off) :

bot.read ultrasonic sensor (Drop off)>0.1:
velocity = bot.follow line }
relocity[1])

nsor ()

lost limne =
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ontainer[0]
ainer[1]
'y M
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-ainer (Drop off)
tainer ()

main{)
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