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Executive Summary  

Project three’s objective was to design a system for sorting and recycling different types of containers. 

The system included designing a hopper paired with a mechanism, and a computer program. Our goal is to 

speed up the recycling process and increase its accuracy using autonomation. We completed this by designing a 

system to identify and sort materials, while also being able to securely transport and deposit them into their 

respective bins. The focus of identifying containers was to determine whether they could be recycled. Having 

manual inspections of contaminated containers slows down the process of recycling.  

 

The computing sub-team created the computer program in python to identify the presence of a container, 

determine the material of the container, and classify whether the container is recyclable. To do this, the program 

takes the data stimulated from sensors and compares the weight of the object and the material to see if it can be 

recycled. Once the container was classified, the program loaded the containers onto the Q-bot. The pick and 

drop off locations of the containers were made into a list. Once the Q-bot is loaded based on three conditions it 

moves to the recycling station. In the transfer function, we used the color sensor to detect the correct recycling 

bin. Once the color of the bin that corresponded to the containers on the Q-bot, the Q-bot would stop moving 

and be ready for deposit. The deposit function rotated the Q-bot to be in angled in such a way that the containers 

would fall directly into the correct bin. Once the deposit was completed the Q-bot would rotate again to face 

toward the yellow line and then following the trajectory of the line until it would return to its home position.  

 
The function of the hopper was to hold the container/s dropped in by the Q-arm safely during its 

transportation to the recycling station. Clubbed with a designed mechanism, the hopper would rotate to deposit 

the containers accurately into their respective bins. Our solution included a simple but sturdy ramp-like 

mechanism that was connected to a linear actuator mounted on a baseplate. The actuator begins at an extended 

position, on sliding back to origin, the connected rods that are mated with the hopper slide to push the hopper 

upwards at an angle thus depositing the container. To further better the dependability of our design we added an 

additional rod mated to the first one allowing each rod to undergo less stress. Another factor to help reduce the 

amount of stress of these rods is our implementation of a solid block which allows the hopper to rest on it when 

at the rest position, further reducing the stress upon the two rods. To ensure stability the hopper was modified to 

include a safety barrier around 3 walls while the front face was removed and replaced by a sloping face to allow 

an easy fall for the containers. The base of the hopper is also slightly sloped for the same reason.  
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Project Schedule:  

Preliminary Gantt Chart 

 

 

Final Gantt Chart:  
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Logbook of Additional Meetings and Discussions:  

 EVENT 

Modelling Meeting 2/7/2021 

ATTENDANCE 

Role Name Mac ID Attendance (Yes/No) 

Manager Muntazar bhurwanm Yes 
Administrator Mila Ilijevm No 
Coordinator Saad Siddim68 Yes 
Subject Matter Expert Aya Selmaa1 No 

AGENDA ITEMS 

1. Putting parts together 

MEETING MINUTES 

1. Combining and constraining parts made individually 

 

POST-MEETING ACTION ITEMS 

• Finish the constraints on each part 

• Fix the action of the linear actuator and rods 
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EVENT 

Final Deliverables and Bonus Marks Meeting 2/15/2021 

ATTENDANCE 

Role Name Mac ID Attendance (Yes/No) 

Manager Muntazar bhurwanm Yes 
Administrator Mila Ilijevm Yes 
Coordinator Saad Siddim68 Yes 
Subject Matter Expert Aya Selmaa1 Yes 

AGENDA ITEMS 

1. Discuss final deliverables  

2. Discuss the bonus mark work 

MEETING MINUTES 

1. Finished Executive summary 

2. Assigned independent research summary topics 

a. Light detector: Saad, Siddim68  

b. Ultrasonic: Aya, Selmaa1 

c. Inductive: Muntazar, bhurwanm 

d. Capacitive: Mila, Ilijevm 

3. Ask about bonus task later 

 

POST-MEETING ACTION ITEMS 

• Finish logbook and meeting minutes 

• Complete independent research summaries  
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Scheduled Weekly Meetings:  

Weekly Design Studio Agenda’s:  

WEEK 1 – JANUARY 18, 2021 AGENDA ITEMS  

1. Introduction with TA and group members – 1st DS 

2. Discuss Why/How Ladder 

3. Feedback on Objectives vs Constraints 

 

WEEK 2 – JANUARY 25 AGENDA ITEMS  

1.  Status of pre-design studio milestone. 

2. Status of both sub teams 

3. Question about determining criteria for decision matrix. 

 

WEEK 3 – FEBRUARY 1 AGENDA ITEMS  

1. Catch up both sub teams and TA 

2. Worked outside of DS to decide on modelling solution and program tasks 

 

WEEK 4 – FEBRUARY 8 AGENDA ITEMS  

1. Design Review - Present sub-team solutions 

 

 WEEK 5 – FEBRUARY 22 AGENDA ITEMS  

1. Status of sub-teams – finalised and ready to present. 

2. Team has completed Executive Summary. 
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Weekly Design Studio Meeting Minute’s:  

WEEK 1 – JANUARY 18, 2021  

 

Meeting Minutes 

• Note down each team member’s objectives/constraints before finalising. 

• Ensure there is no repetitive words. 

• Simple problem statement → refined at the end of DS. 

POST-MEETING ACTION ITEMS 

• Complete Milestone 0 and Milestone 1 

• Determine administrative responsibilities. 

 

 

WEEK 2 – JANUARY 25, 2021  

 

Meeting Minutes 

1. Individual milestone completion discussion 

a. Confirm predesign studio work completion 

 

              2.Clarification of sensor use. 

a. TA clears up question about how sensors should be used, “for this milestone we will be 

using the sensors to determine which bin it is.” 

 

 

POST-MEETING ACTION ITEMS 

• N/A 

 

WEEK 3 – FEBRUARY 1, 2021  

 

Meeting Minutes 

1. Discuss about predesign studio work 

a. Both teams have finished predesign studio work 

 

2. Modelling team has chosen a design. 

a. Modelling team has chosen a design from milestone 2  

 

3. Computing team will utilize flowchart in Milestone 3 
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POST-MEETING ACTION ITEMS 

• N/A 

 
WEEK 4 – FEBRUARY 8, 2021  

 

Meeting Minutes 

1. *Modelling:* all sorted -Mechanism good, screws fall with range, holds all 3 containers 
improvements - strengthen rod/resting pillar for hopper, great design, recheck DOF for tiny parts of 
design 

 
2. Computing: recheck path of q-bot (loop), code + simulation great, recheck occasional issues, 

 

 

POST-MEETING ACTION ITEMS 

• Modelling team 

o Add support for hopper when in rest 

o Add another rod to help disperse load 

• Computing team 

o Fix up any small technical glitches 

 

 

 

 

 

 

WEEK 5 – FEBRUARY 22, 2021  

 

Meeting Minutes 

1. Finalize designs 

2. Discuss finished summary 

3. Design interview 

 

POST-MEETING ACTION ITEMS 

• Team members are assigned to finish individual tasks of project report 
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Design Studio Worksheets:  

Milestone 0 

 



1P13 DP-3 Final Report Tutorial 15 Team MON-58 

12 

  

 



1P13 DP-3 Final Report Tutorial 15 Team MON-58 

13 

  

 

 

 

 

 

 

 

 

 

 



1P13 DP-3 Final Report Tutorial 15 Team MON-58 

14 

  

Milestone 1: 
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Milestone 2: 
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Milestone 3: 
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Milestone 4: 
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 Appendix A – Modelling:  

Screenshots of Solid Model 
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Fully Dimensioned Engineering Drawings:  
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Appendix B - Computation:  

Computer Program: 
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