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Robotics
Robotics as a field has grown steadily for the last two decades



Robotics

The robotics industry is projected to grow by 25% 
between 2020-2025  
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Goal

Developing a course that would enable upper-level 
undergraduate students in computational disciplines  

to gain expertise on foundational aspects of  
software development for robotics 



Whats New?
Link between Software Engineering and Robotics

Specifications Testing Design patterns

Abstractions States

Uncertainty 
representation

Reuse

%
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Principle

P1 Prioritize the challenges of robotics that are unique from other CS systems 

P2 Focus on the unique software engineering techniques and practices 
required by robot system development 

P3 Provide opportunities for experiential learning to encourage students to 
practice and reflect on their experience 

P4 Lower adoption barriers by making the material more accessible 

P5 Reinforce foundational material across both SE and robotics

We used these principles when designing the course
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Crosscutting Issues

Industry perspective: Guest Speaker Ethics Lab

Allowed students to interact and ask questions 
about what the issues are in industry, and how 
what they are learning will be applied in the real 
world

Allowed students to debate ethical issues that 
will arise as robotics becomes more apparent in 
all our lives. No right or wrong answers, we just 
wanted to allow students to start thinking 
about these issues.
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We apply these principles to bring several innovations to this course

Innovation P1 P2 P3 P4 P5

I1 Cover robotics fundamentals 

I2 Offer different levels of abstraction

I3 Pair SE and Robotics topics throughout the course

I4 Enable students to make design and implementation decisions in  
labs and project

I5 Make use of demonstration, conversation, and checkpoints

I6 Use a drone simulator for hands-on experience

I7 Incrementally build concepts to minimize required background  
knowledge in robotics

I8 Incorporate flexibility into the course schedule and allow for self-paced labs
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Introduce FSMs 
-what types of states they can encode 
-how they can assist in understanding the real world 
-how they are represented in code 
-how to scale them up to develop robotic systems 

(I3 - Pair SE and Robotics topic) 
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Project

Locate itself

Locate object, avoiding obstacles

Collect the object

Return to safe area



Project
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1.Diversity of student machines presents a 
continual challenge 

2.Requires identification of fundamental 
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Impact

…

Class of 26 Students

4 Ended up in Robotics Industry

"During the interview, I talked about your course a great deal” 
“[I talked about] how path planning differs in this scenario versus a UGV or drone type system" 

“I grew a lot throughout it [the course]”

“I actually used some concepts we learned about in class in my interviews, and I think it helped a lot!”
“I think it was a great way to understand the fundamentals of robotics!”This year we have 75 students!
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