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Fabrication

AccessibilityVR and AR

https://smartlab.cs.umd.edu/



RoMA: Interactive Fabrication 
with Augmented Reality and a 
Robotic 3D Printer
Huaishu Peng | Jimmy Briggs | Cheng-Yao Wang | Kevin Guo | Joseph 
Kider | Stefanie Mueller | Patrick Baudisch | François Guimbretière

CHI 2018



AR headset

AR controller
Rotating platform

Robotic 3D printer







Adding haptics



Rapid prototyping of flexible circuit



Rapid prototyping with reusing



Beyond Fabrication?







Accessibility



Support blind users to use public touchscreen kiosks



Support blind users to design websites



Some of the on-going projects:

If you are interested in doing research with me, drop me a line.



Lab space



IRB 0102



Now about this course



What this course is not about?

It’s not about UX

It’s not about sketching

It’s not about user research

It’s not about user study



Course Overview



Learn

• Various interactive technologies
• Technologies behind the scene



Multi-touch
Display

“And we have invented
a new technology 
called multi-touch, 
which is phenomenal.”
[0:33:33] - Steve Jobs



UIST 2005
lasting impact award



Wearables



CHI 2016
Zhang et.al. from CMU



XR

2012 Oculus Rift



XR

CHI 2014
Cheng et.al. from HPI



XR

UIST 2021
Lu et.al. from UChicago



Haptics
Fabrication
Tangible Interface

and more… 
(well depends on the time we have)



Learn

• Various interactive technologies
• Technologies behind the scene

• Hands-on building skills
• Build interactive gadgets



3D Modeling

https://www.autodesk.com/products/fusion-360/blog/march-2021-product-update-whats-new/joint_new_position/



Laser cutting

https://geekifyinc.com/services/laser-cutting/



3D Printing

https://www.forbes.com/sites/bernardmarr/2020/07/24/what-can-3d-printing-be-used-
for-here-are-10-amazing-examples/?sh=2f19b9174d69



Electronics

https://www.makerspaces.com/basic-electronics/



Learn

• Various interactive technologies
• Technologies behind the scene

• Hands-on building skills
• Build interactive gadgets

• Mini robot competition 
• Semester-long team projects



Mini robot competition 

A team of 2 people will build a pipe-climbing 
robot in the span of 3 weeks, and take part in 
a competition to see whose robot (climb to 
the tallest point of a pipe/overcome all the 
obstacles/is the fastest)

More to come once we go through most of 
the hands-on building components.

https://sciencealot.com/shop/rope-climbing-robot/





Semester-long team project

You – a group of four - will build 
1) an interactive robot or 2) a tangible/haptic interface
and present a live demo by the end of the semester



Requirement:

a) Has to be a robot, a tangible interface, or a haptic device
b) Involve both hardware + software components
c) Need to be interactive
d) Not strict replication – novelty

Semester-long team project



Deliveries:

a) Final project report in 1) UIST paper format or 2) Hackster.IO Online documentation
b) Work-in-progress report, can be google doc
c) Videos on YouTube
d) Three milestone presentations (final presentation with live demo)

Semester-long team project



Possible topics

Robot drawing machine?

Jürg Lehni & Uli Franke 2002



Possible topics

MakrToolbox, 2017

Robot drawing machine?



Possible topics

UIST 2014
Sugiura et.al. 

Robot drawing machine?



Possible topics
XR + robot

Flying simulator with haptic feedback. Cade Haley, Madison Razook and Kyle Gronberg
Course Project@CU Boulder with Prof. Daniel Leithinger, 2018



Possible topics

CHI 2020
Wilberz et.al. 

XR + robot



Possible topics

Kinetic Display?

Kinetic Sculpture BMW. JOACHIM SAUTER
2008



Possible topics

Kinetic Display?

Kinetic Sculpture. Megan Baker, Andrea Cameron and Aleksey Polesskiy. 
Cornell INFO4320 Course Project 2014



Possible topics

Kinetic Display?

UIST 2018
Suzuki et.al. 



Possible topics

Wearables?

Archimedes: The AI Robot Owl. 
Alex Glow.

2018



Possible topics

Wearables?

UIST 2017
Huang et.al. 



Possible topics

Desktop robot?

Raspberry PI - Robot Cat Nybble

https://www.youtube.com/watch?v=U2B1vQY1eKI



Possible topics

Desktop robot?

By Takayuki Todo

https://www.youtube.com/watch?v=BJZcGJSK1Z0&t



From previous years…













More to be seen here:
https://www.hackster.io/smartlab/projects

https://www.hackster.io/smartlab/projects


Winners of Sony Spresense University 
Program 2023



Requirement:

a) Has to be a robot, a tangible interface, or a haptic device
b) Involve both hardware + software components
c) Need to be interactive
d) Not strict replication – novelty (Combining with CV? LLM? Crowdsourcing?)

Semester-long team project



We will cover basic techniques, but you are likely to 
learn many new skills on your own.

Don’t be afraid of making mistakes,                        
TA and I are here to help



That’s all very exciting but… 

how much will it cost?

Do I need to pay a material fee?



We charge you $30 material fee

Material fee



We will provide you $30-worth basic electronic 
components

Each team will also receive up-to $100 project budget 
(and you can recycle components from your individual 
parts)

Material fee



Addition devices you can use from the SMART lab:

1 raspberry pi 4 2 snaptchat spectacles 4 AR glasses 1 4DOF basic robotic arm toy

360 Degree 12 Meters Scanning 
Radius LIDAR

I will purchase it can be reused for future classes

1 iRobot Create 3 10 Sony Spresense Cam + Main Board



Addition devices you can use from the SMART lab:

If your team project requires something beyond the budget, talk to me.

I will purchase it if it can be reused for future classes.



If all sounds good -> 
Declare your group by Wed next week

Find your peers here on ELMS Discussion forum



Class website

https://smartlab.cs.umd.edu/CMSC730/



How you will be evaluated



Final exam (30)
Required for graduate courses
Will cover basic topics from the course and it will be open-book



Small assignments (10)
Help you go through the skills we taught in class

Will not take much of your time, but you need to submit on time (via ELMS)
You need to contact TA and CC me at least 24h before the deadline if you need an 
extension. Late assignment will be deducted 5% each day. See Late Assignments 
section in the Syllabus.



Participation (5)
Show up on time
Install required software before the class
Participate in discussion



Mini Robot Competition (15)
No need for detailed documentation. You will submit 3D drawing and 
schematics of your design. You will be graded based on the technical 
design and your robot performance.



Team Projects (5+10+25)
Milestone 1: Present 3 best project ideas + part list for the final decision
Milestone 2: First working prototype and demo/video at class
Milestone 3: Final working prototype + presentation



Enrollment

We will mainly use ELMS. The class website is a good one-place entry for 
everything.

ELMS for uploading assignments and for posting discussion questions, e.g.,
forming class teams.



Resources

Course material will be given to you 2 weeks after the semester starts

All lectures will be recorded in case you run into difficulties

Office hours:
 Wed 2:00-3:00 pm and by appointment – IRB4126



Resources
LAB IRB 0102 – TA resource
IRB Sandbox (1st floor) 

https://sandbox.iribe.umd.edu/



Wednesday?
Bring your laptop with Fusion360 
installed.

Slides are inspired by Prof. Francois Guimbretiere and Prof. Cheng Zhang@Cornell 
and Prof. Stefanie Mueller@MIT



For the rest of this class

Complete this online survey so that I can better know you and know what 
you would like to learn from this class (will not use for grading)

https://tinyurl.com/cmsc730fall2024


