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Executive Summary 

 For Design project 3 we were tasked to implement a container sorting and recycling mechanism that 

places containers in the appropriate disposal bin based on their material. The computing sub team was 

responsible to manipulate the sorting station, Q-arm, Q-bot, and a sensor of choice to create a functioning code 

that can detect container properties, assign a bin, dispose the container, and repeatedly do that. The modelling 

sub team was responsible for designing a device mounted on the Q-bot with an actuator that can facilitate the 

transfer and dumping of those containers. The implementation of these tasks would create a more efficient 

sorting facility to fight the ongoing issue of climate change.  

The computer program must use the Q-bot and Q-arm to transfer dispensed containers to their 

appropriate bins on a continuous loop until ended by the user. Our objective for the code was to be efficient, 

accurate, and consistent. The design required use to split up the code into five different functions, which 

included Dispense Container, Load Container, Transfer Container, Deposit Container, and Return Home. The 

first function was responsible for dispensing a random container onto the servo table, where the predetermined 

properties would be outputted. For the second function, the Q-arm would move its joints and gripper to move 

the container from the servo table to the hopper. The third function would control the Q-bot, making it follow 

the line and use our selected sensor, which is the ultrasonic sensor, to stop at the correct bin with the 

corresponding container. The fourth function would use the actuator designed by the modelling sub team to 

dump the container into the bin. Finally, the fifth function would allow the Q-bot to follow the line until it 

returns to its home position. The code achieved its objectives by being straight forward, simple and with the 

manipulation of several nested if statements and Boolean operator logic.  

For the design of the mechanism that facilitates the transfer of the recyclable material into the recycling 

bin, we decided to keep it simple and only used three main components, two rods and one rotary actuator. One 

rod is fixed to the bottom of the hopper and to the mounting plate with the help of a base support. The second 

rod is fixed to the bottom of the first rod on one end and to the rotary actuator on the other end. When the 

rotatory actuator rotates, it causes rod 2 to slide up rod 1 which causes rotational motion of rod 1. This causes 

rod 1 to slide at the bottom of the hopper which allows it to rotate up and transfer the containers within it. 

Rotating the actuator in the counter clockwise direction, will cause the hopper to move down, as the rods slide 

back to their home position. 
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Project Schedule 
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Logbook of Additional Meetings and Discussions: 
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***There was no Agenda required for Tuesday February 2nd, 2021 
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Design Studio Worksheets  
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Appendix A: Solid Model: 
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Appendix B: Engineering Drawings: 
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Appendix C: Computer Program: 
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