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Email me which project(s) you are interested in working on. You will likely collaborate with 1-2 other students. I 
will work with you closely through the life cycle of a project: idea → design → build → test → write-up → demo.  

Computational Design & Fabrication 

 

  Augmenting everyday objects with custom sensing & actuation  
How to make everyday ‘dumb’ objects smart? Can we design and fabricate 
custom sensing and actuation mechanism to augment these objects? For 
example, an attachment to this lamp can sense a user’s hand gesture, and adjust 
the lamp’s angle automatically. You will explore and  build a series of such 
augmentation and develop a tool to enable other people to build them. 
 

 

  A spreadsheet interface for 3D modeling 
3D modeling often involves handling complex spatial relationships and 
constraints amongst different geometri components. A similarly challenging 
problem is handling numeric data, which has been well addressed in 
spreadsheets. Can we leverage users’ familiarity with spreadsheets to enhance 
their capability of handling 3D models? You will build a spreadsheet-3D modeling 
hybrid interface to explore this question. 

 

  Biologically-inspired generative design 
Objects such as furniture need to support certain weight (e.g., the person sitting 
on a chair). For a non-expert user it is not at all clear how to design such 
structures. Can we learn from mother nature’s process, e.g., imitating how trees 
incrementally  grow branches to support a given weight? You will develop an 
interface as well as the underlying process to enable generative tree structures 
that can lead to functional furniture design. 

 

  Natural language and gesture as a design tool 
Existing 3D design tools mostly rely on mouse, keyboard and screen; in contrast, 
humans communicate ideas in much richer ways, e.g., natural language and 
gesture. Can we introduce natural language and gesture to the existing 3D 
design environment? You will explore the design of such tools and implement 
working prototypes to demonstrate its expressiveness. 
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  Better design, development & debugging tools for electrical engineers 
How do electrical engineers like the existing tools they use? What are the main 
paint points? How can we design better tools for them? You will explore these 
questions taking a design-centric approach, and prototype your tool ideas to 
support electrical engineers’ design, development and debugging process. 

Interaction Techniques & Systems 

 

  Interacting with device-in-the-pocket with foot gestures 
Have you ever held shopping bags with both hands, wondering how you would 
take out the phone from you pocket to mute a call or navigate to a new friend’s 
house? How about stomp your foot, or do a tap dance? You will explore, 
prototype and study different interaction techniques with phone-in-the-pocket 
using various foot-based motion. 

 

  “My new smartphone is a drone” 
Imagine this: you excitedly open the box of your new smartphone, and find it is a 
drone! How can the drone afford the interactive tasks you usually perform on 
your old phone? How would you interact with it? How does it interact with you? 
You will brainstorm an entire new paradigm of smartdrone interaction and 
prototype your ideas into a proof-of-concept system. 

 

  Radar-enabled gestural interaction 
Project Soli is the first mm-wave radar system that enables micro-scale gesture 
sensing. Given this exciting capability, how can we come up with new types of 
interactive systems that will transcend existing sensor-based interactions? Your 
job is to boldly explore this wide-open area, develop both new interaction design 
ideas and proof-of-concept systems built upon Soli. 
 

 

  Touch in motion 
Have you ever tried to use your phone while running on a treadmill, biking or 
riding a bumpy bus? You realize even simple tasks like pressing a button 
becomes frustratingly hard, because your finger and the device are constantly 
moving relative to each other. Can you make it easier to use a touch device while 
the user is in motion? You will develop techniques to make this idea possible and 
conduct experiments to evaluate how it works. 



 

  Cross-reality interaction 
In the future, we will gradually transition from poking pixels on the screen to 
interacting with objects manifested in the real world. For example, you can let 
Mickey jump off from your phone’s screen to the physical world. Then you can 
talk to him, gesture at him, and watch him walking on your desk or sitting on your 
chair. You will explore technical solutions to realize such cross-reality interaction 
to create a fun and novel experience. 

Intelligent User Interfaces 

 

  Mario: a tool for authoring multimodal interaction 
Multimodal interaction involves a combination of different input modes, e.g., 
touch, speech, motion. Current prototyping tools often constrain designers to 
mouse/touch only. To overcome this limit, you will develop a new type of 
authoring tool that enables designers to prototype multimodal UIs, and conduct 
design sessions to gather users’ feedback on this tool. 
 

 

  Geno: enhancing web accessibility with auto-generated voice input 
Most existing websites require users to manipulate visual UIs, which lacks 
support for accessibility (e.g., users with visual impairment). To solve this 
problem, you will develop a system that can automatically generate voice input 
mechanisms as a layer on top of and to control existing websites, without having 
to access or modify the current codebase. 

 

  Data-deprived user interfaces 
Interactive systems with complex backends and networking latency tend to 
produce delayed and unresponsive user experiences, because the UI is untimely 
“data-deprived”. Without the arrival of data in time, how can we maintain the 
same level of experiences to minimize how much the data deprivation will affect 
the user? You will study and explore novel methods to tackle this problem as well 
as testing them in a range of usage scenarios. 

 

  Visualizing algorithms 
Algorithms replacing human workers are often criticized for their obscurity, 
making the decision-making process a “black box”. This problem exacerbates 
when algorithms make mistakes that can’t be easily detected or corrected by 
non-technical users. To solve this problem, you will explore novel techniques to 
visualize algorithms, making them understandable to laymen and usable for 
them to “debug”, modify and customize. 

 


