
Homework 3: Autonomy Design 
Undergrad Human-Robot Interaction 

Homework #3; Due March 23 
 
 
 
Now that you have determined how your robot will interact with people, it is time to design the robot 
system itself.  You will also investigate what it would take to make the system completely autonomous. 
 
I. Your first team task is to choose one of the two research questions that you developed in Homework 2 
for moving forward the rest of the semester.  Describe, in at least ¼ page (single spaced), why you chose 
the one question over the other (e.g., interest, feasibility). This will be the question that you will be 
testing in the end-of-semester experiment, and we expect that you will continue to refine your ideas 
about how to run the experiment over the next two months.  This homework assignment should help in 
that regard. 

II. The second part of this assignment is to describe how you actually intend to implement the robot 
system for the end-of-semester experiment (you don’t have to provide the experimental protocol, at 
this time – just how you intend to implement the robot).  This should be a detailed design description, 
addressing the following points: 

• What exactly will the robot look like: Describe both the physical nature of the robot and any 
moving parts.  The description should be consistent with the “materials” part of the interaction 
cross that you did in Homework 2 (or, else, explain why you changed the design since then).  
Include figures/diagrams, sketches, drawings, renderings, etc. 

• How will the robot be built: Identify how you are going to acquire the physical robot (e.g., use 
one and/or modify of the CMU robots, build your own, make one of cardboard, etc.).  If you plan 
to use a CMU robot, make sure to provide indications that the person in charge of that robot has 
given permission.  If you plan to build your own, describe what steps are needed to do so. Think 
also about budget. If your robot will cost $200, for instance, we can reimburse that. $2,000, not 
so much. 

• How will the robot be operated: Describe what perception you will use, and why (e.g., 
automated, remote camera, co-located experimenter); how the robot will be made to move or 
speak; how it will be controlled to execute the interaction (e.g., automated, teleoperation, or 
some combination).  Note that while we do not expect the robot to be autonomous, it is 
encouraged to have some part of the robot system be automated. 

• How will the robot be situated with respect to people: For instance, will it be at eye level, on 
the floor, on a table, etc; will it move into view, or will the people come to it; if the robot is 
going to move, describe how you will implement this (in particular, how you will ensure the 
robot motion is safe). 

Be very specific in this part and include rationale for all the major design decisions made.  For instance, 
it is not sufficient to just say “we will use synthesized speech” – we want to know which speech program 
you will use, where the speakers will be placed, why you chose synthesized speech over, say, pre-



recorded human speech or live human speech, etc.  The text of this write-up should be at least 4.5 pages 
with another ½ page, at least, of figures and/or diagrams. 

III. In all likelihood, much of your robot system will be teleoperated.  In this part, you will discuss what 
would be needed to automate the complete system.  Specifically, address those parts of your robot 
system that are not going to be automated, in the areas of perception (sensors and algorithms to 
process the sensor data), actuation (mechanism and control) and cognition (decision making and 
modeling).  For each such manual capability in your robot design, describe either: 

• What technology current exists (commercially available or research) that could be used to 
automate that capability 

• If no such technology exists, describe how and why current technology falls short 
 

For instance, if your design requires face detection for complete automation, describe the state of the 
art in face detection (e.g., how it works, how good it is, etc.).  Support your descriptions with references 
to articles (with citations) that discuss the capability in question.  Your write-up for this part should be at 
least 2 pages.  Thus, the write-up for the whole assignment should be at least 7.25 pages long (single 
spaced). 

You will present your Homework 3 results in a format similar to the previous homework presentations.  
Briefly describe the research question you have chosen and present a design review of your robot 
system, focusing on what it looks like, how it will be built, and how it will be operated.  Present enough 
detail for us to know that you will be able to implement your design successfully.  Given the time 
constraints in class, do not address part III (autonomy) in your presentation – we will get that from your 
written report. 
 


