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Executive Summary 

Motivations 

The unequal health care access distributed in the country is increasing the difference of lifespan between the 

developed regions with those underdeveloped ones. Remoted medical services seem to be the optimal solution 

in this era. In Project 2, we have designed a robotic arm controlled through the EMG (Electromyography) 

sensor along with a sterilization container that securely holds a surgical tool. By emulating a doctor’s actions in 

a real surgery room, the arm can help the surgeons complete the medical tasks disconnectedly with patients. The 

robotic arm along with the sterilization container serve together to effectively assist in the sterilization of 

surgical tools. 

Modelling Consideration 

When designing the container, it needed to facilitate sterilizing when placed in an autoclave. Therefore, the 

container has many slits on all 6 faces, allowing for steam to sterilize the tweezer in an efficient manner. The 

container will be picked up by robotic arm that is remotely controlled, so the container needs to be able to be 

picked up from all directions, as it may be placed in different orientations. The handle was designed 

symmetrically so that the gripper can pick the container up from all sides. To hold the tweezer securely in place, 

2 different parts were designed. The larger part conforms to the shape of the head of the tweezer, holding it in 

place, preventing it from moving left, right, up, down or backwards, ultimately restricting most degrees of 

freedom. The second part holds the 2 tips or arms of the tweezer, providing extra support and security. Both 

these parts were designed to the exact size of the tweezer, so friction can be used to securely hold the tweezer in 

place. Efforts were made to minimize material in several places in order to meet the mass constraint of 350 

grams, particularly in the handle, lid, and the container itself. The container itself was designed to be sleek, 

effective, unique, and cost minimizing. However, the objectives, functions and constraints were the first 

priority. Many designs were tested and compared (see Design Studio Milestones), but in the end, the final 

concept was chosen because of its ability to satisfy the constraints, perform effectively to carry out the main 

functions, and meet every objective. 

Computing Consideration 

When designing a program, in addition to making it usable, we try to simulate human behavior as much as 

possible to make it usable. For example, people will associate muscle contraction with closing and stretching 

with opening. This universally accepted logic makes the program a quick starter for anyone. From a software 
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engineering standpoint, using a version control system maximizes the efficiency of communication when 

committing multiple programmers. In this project, we used Github for versioning. By reviewing the revision 

logs between team members, we can quickly understand the logical intent of both parties and thus achieve a 

more efficient and high-quality development of the project.  
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Project Schedule   

Preliminary Gantt Chart 

 

Final Gantt Chart 
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Weekly Design Studio Meeting Minutes  
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Design Studio Worksheets 

Milestone 0 
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Milestone 1 

 

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

15 

  

 

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

16 

  

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

17 

  

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

18 

  

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

19 

  

 

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

20 

  

 

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

21 

  

 

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

22 

  

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

23 

  

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

24 

  

 

 



1P13 DP-2 Final Report Tutorial T16 Team Thurs-03 

25 

  

Milestone 2 
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Milestone 3 
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Milestone 4 
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Sources  

“Autodesk Inventor Professional 2021 software,” Autodesk, 2020 (www.autodesk.com). 

“Python 3.8 software,” Python Software Foundation, 2020 (www.python.org)  

“Quanser Interactive Labs,” Quanser, 2020 (www.quanser.com)  

 

  

http://www.autodesk.com/
http://www.python.org/
http://www.quanser.com/
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Appendix A – Solid Model Screenshots: 

Container  

 

Lid  

 

Handle 
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Arm Supports  

 

Main Support 
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Complete Lid Assembly  

 

Complete Container Assembly  

 

Complete Model Assembly  
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Container with Tweezers 
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Appendix B – Engineering Drawings: 

Container Engineering Drawing 
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Main Support Engineering Drawing  
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Arm Supports Engineering Drawing 

 

Handle Engineering Drawing 
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Container Lid Engineering Drawing 
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Appendix C – Computer Program Screenshots: 

main.py 
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Status.py 

 


