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Executive Summary: 

The objective for this project was to design a system for securely transferring surgical tools to the 

appropriate autoclave for sterilization [1]. To do so, our team split up into two sub-teams, the modelling sub-

team, focusing on the design of the container so that it could securely hold the surgical tool in place and the 

computation sub-team, focusing on identifying a means of picking up and transferring a container to its’ respective 

autoclave for sterilization. For the modelling sub-team, our two main objectives were to design a container that 

can securely hold a surgical tool that allowed for sterilization. One constraint in making the container was that it 

was not allowed to be greater in size than the autoclave. A second constraint was that our model had to fit within 

the footprint, dimensions were to be greater than 4mm and a mass no more than 350g. Our last constraint was that 

our container had to be designed in a way so that it could be picked up by the Q-arm. In order to follow these 

constraints, we designed a container in a way that it contained two separate parts. The first part was the shell 

which allowed for sterilization due to the gaps within the container. The second part was designed similar to the 

design of a drawer in the sense that it allows for the surgical tool to be held in place securely. Finally, we used G-

code to 3D print our container. Furthermore, for the computation team to successfully pickup and transfer six 

containers to the respective autoclaves for sterilization, we designed a program to execute the following functions: 

identification of the location, moving the end-effector to the appropriate location, controlling the gripper, as well 

as opening the autoclave drawer. We defined 4 functions which utilized the muscle sensor emulators in our code 

to control the movement of the Q-arm by assigning 4 different scenarios, specific to each of the major functions. 

Our two remaining functions do not use the muscle sensor emulators since one of them is solely responsible for 

identifying the location, and the other is the main function responsible for calling the other functions to allow the 

program to run. To address the problem presented in this project, we adjusted our code in a manner where each 

function allows for smooth transitions so that each container can safely be transferred for sterilization. For 

instance, in one section of our code, we designed our program so that the Q-arm would stop at the home position 

between the pick-up and drop-off locations to avoid hitting an autoclave bin and damaging the surgical tool inside 

the container. With the knowledge gained from both the computing and modelling labs, we were able to design a 

program to achieve our principal goal of safely transferring the surgical tools to the correct autoclave bin location 

for proper sterilization and model a container that allowed for transferring and sterilizing a surgical tool that fit 

within the desired location of the autoclave. 
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Project Schedule 
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Final Gantt Chart: (Emilie Alain) 

 

 

Logbook of Additional Meetings and Discussions: (Ziyang Qin) 

Date (Computation) Period (Computation) Date (Modelling) Period (Modelling) 

Oct 29th 11:30am – 11:52am Nov 6th 10:50am – 12:00am 

Nov 12th 4:50pm – 5:20pm Nov 25th 5:50pm – 6:50pm 

Nov 24th 5:20pm – 6:30pm Dec 2nd 12:35pm – 1:15pm 

Nov 25th 2:30pm – 4:30pm Dec 7th 2:00pm – 4:20pm 

Nov 26th 8:30am – 9:30am   

Nov 30th 4:30pm – 5:30pm   

Dec 3rd 9:30am – 11:30am   
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