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Executive Summary 

 Designing a system that integrates physical and digital functionality towards the classification and sorting 

of recyclable containers is the primary objective of this project. As a team we were responsible with using a range 

of software tools to create a code that controls the Q-labs environment and designing a mechanism to deposit the 

containers. This project has important applications to real scenarios, since incorporating efficient systems for the 

sorting and recycling of materials promotes the process of reusing certain compounds and contributes towards 

reducing the carbon footprint.  

The computation sub-team was responsible for creating a system to sort and recycle materials based on 

their properties within a virtual environment. The process of regulating and sorting recycling required a computer 

program to be written that utilized a turntable, robotic arm, Q-bot, and a range of sensors. The code itself required 

five key functions in the process of completing the objective and using the virtual environment.  Furthermore, the 

functions individually served a unique role to work in unison with the rest of the code. We wrote 5 parts of python 

functions to accomplish this task which include: dispensing the container, loading the container, transferring the 

container, depositing container(s) into bins, and returning home. To ensure the codes work properly and meet all 

requirements, we test them in Quanser Interactive Labs. This program helped to classify waste containers and 

transport them to different bins for recycling, reducing the risk of potential harm to the environment. 

The modelling team was responsible for designing, modelling, and simulating a device for depositing 

containers into a recycling bin. The main mechanism created for the design problem at hand was inspired by many 

key aspects of a LEGO-based prototype created early in the design process. The main mechanism is composed of 

a series of linkages arranged in an accordion format which was the main method to aid our device in depositing 

the containers in a smooth fashion. Moreover, we had several parts that played a key role in a final assembly, one 

worth mentioning would be our slider joint structure. This sub-assembly was a way to connect our mechanism to 

our hopper and it mimicked a real-life aspect which was very crucial to us in our design process stage. In addition 

to our assembly, we were also responsible for creating a motion simulation. Through our motion simulation we 

had to showcase the entire process of our method to successfully deposit the containers into the bin. To do so, we 

showcased the device at home position, then moving to its’ respective depositing position and then back to its 

original home position. We did this by translating the input (actuator) and rotating the output (hopper) joints. 

Throughout our entire engineering design process, through the various iterations we went through with our entire 

design, we were able to produce a final device that successfully deposits containers into their respective bins at 

ease. 
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Project Schedule 
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Logbook of Additional Meetings and Discussions – Jiayue 
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Scheduled Weekly Meetings –  Pratha & Jiayue 

 



1P13 DP-3 Final Report Tutorial 7/16 THURS 22 

11 

  

 

 

 



1P13 DP-3 Final Report Tutorial 7/16 THURS 22 

12 

  

 

 



1P13 DP-3 Final Report Tutorial 7/16 THURS 22 

13 

  

 



1P13 DP-3 Final Report Tutorial 7/16 THURS 22 

14 

  

 

Design Studio Worksheets: 

Milestone 0: 
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Milestone 1: 
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Milestone 2: 
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Appendices 

Appendix A: Screenshots of Solid Model  
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Appendix B: Engineering Drawings 

• Mechanism: 
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• Hopper: 
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• Exploded Drawing: 
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Closer look at Exploded Assembly: 
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Appendix C: Screenshots of Computer Program 
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Appendix D: Graphical Plot of our Motion Simulation 
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