
Dr. James L. McCann, PhD

616 East End Ave. Phone: (412) 400-3199
Pittsburgh, PA 15221 Email: jmccann@cs.cmu.edu

Web: http://www.cs.cmu.edu/˜jmccann

Education
Carnegie Mellon University, Pittsburgh, Pennsylvania (Fall 2005 to Spring 2010)
Member of the Graphics Lab, advised by Nancy Pollard
Thesis Topic: “Image Editing and Creation with Perception-Motivated Local Features”
PhD received in 2010.

University of Michigan, Ann Arbor, Michigan (Fall 2001 to Spring 2005)
Dual Major: Honors Computer Science, Honors Mathematics

Work Experience
Assistant Professor – Carnegie Mellon (2017-Present)

Continuing my textiles manufacturing agenda as part of the CMU Robotics Institute.

Researcher – Disney Research (2014-2017)
Leading the Textiles Lab and pursuing other projects in support of universal creativity.

Indie Game Creator – TCHOW (sole proprietor) (2012-2014)
Code, tools, art, and sound for Rktcr, Rainbow, and pending games for desktop and mobile.

Researcher – Adobe Creative Technologies Lab (2010-2012)
Worked in the Creative Technologies Lab, designing new graphics technologies and techniques.

Researcher – Adobe Creative Technologies Lab (Summer 2009)
Exploring what it means for people to collaboratively create photographs.

Lead Graphics/Engine Programmer – Chronic Logic (Summer 2006)
Worked on the game ‘MicroWarrior’ with this independent game studio.

Central Tools Programmer – Electronic Arts Redwood Shores (Summer 2005)
Debugged and overhauled the character animation system used in Bond, Tiger, and Godfather.

Journal Publications
Visual Knitting Machine Programming

by V. Narayanan, K. Wu, C. Yuksel, J. McCann; ACM Transactions on Graphics, 38(4), 2019.

Structural Design Using Laplacian Shells
by E. Ulu, J. McCann, L. B. Kara; Computer Graphics Forum, 38(5), 2019

Automatic Machine Knitting of 3D Meshes
by V. Narayanan, L. Albaugh, J. Hodgins, S. Coros, J. McCann; ACM Transactions on Graphics, 37(3), 2018.

Lightweight Structure Design Under Force Location Uncertainty
by E. Ulu, J. McCann, L. B. Kara; ACM Transactions on Graphics (SIGGRAPH 2017), 36(4), 2017.

RFID Light Bulb: Enabling Ubiquitous Deployment of Interactive RFID Systems
by J. Gummeson, J. Mccann, C. Yang, D. Ranasinghe, S. Hudson, A. Sample; Proc. ACM Interact. Mob.
Wearable Ubiquitous Technol., 1(2), 2017.
? Best paper [top 5% of papers]

A Compiler for 3D Machine Knitting
by J. McCann, L. Albaugh, V. Narayanan, A. Grow, W. Matusik, J. Mankoff, J. Hodgins; ACM Transactions
on Graphics (SIGGRAPH 2016), 35(4), 2016.
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Composition-Aware Scene Optimization for Product Images
by T. Liu, J. McCann, W. Li, T. Funkhouser; Computer Graphics Forum (EG 2015), 34(2), 2015.

Physics Storyboards
by S. Ha, J. McCann, C. K. Liu, and J. Popović; Computer Graphics Forum (EG 2013), 32(2pt2), 2013.

Soft Stacking
by J. McCann, N. S. Pollard; Computer Graphics Forum (EG 2012), 31(2pt2), 2012.

Local Layering
by J. McCann, N. S. Pollard; ACM Transactions on Graphics (SIGGRAPH 2009), 28(3), 2009.

Real-Time Gradient-Domain Painting
by J. McCann, N. S. Pollard; ACM Transactions on Graphics (SIGGRAPH 2008), 27(3), 2008.

Responsive Characters from Motion Fragments
by J. McCann, N. S. Pollard; ACM Transactions on Graphics (SIGGRAPH 2007), 26(3), 2007.

Conference Publications
Engineering Multifunctional Spacer Fabrics Through Machine Knitting

by L. Albaugh, J. McCann, S. Hudson, L. Yao; ACM CHI 2021
? Honorable mention [top 5% of papers]

Enabling Personal Computational Handweaving with a Low-Cost Jacquard Loom
by L. Albaugh, J. McCann, S. Hudson, L. Yao; ACM CHI 2021

Digital Fabrication Tools at Work: Probing Professionals’ Current Needs and Desired Futures
by N. Yildirim, J. McCann, J. Zimmerman; ACM CHI 2020

Coupling Programs and Visualization for Machine Knitting
by C. Yu, J. McCann; ACM SCF 2020

Representing Crochet with Stitch Meshes
by R. Guo, J. Lin, V. Narayanan, J. McCann; ACM SCF 2020

Geodesy+: Inverse Design Tool for Asymmetrical Self-Rising Surfaces with Color Texture
by J. Gu, V. Narayanan, G. Wang, D. Luo, H. Jain, K. Lu, F. Qin, S. Wang, J. McCann, L. Yao; ACM SCF
2020

Design Adjectives: A Framework for Interactive Model-Guided Exploration of Parameterized Design Spaces
by E. Shimizu, M. Fisher, S. Paris, J. McCann, K. Fatahalian; ACM UIST 2020

KnitPick: Programming and Modifying Complex Knitted Textures for Machine and Hand Knitting
by M. Hofmann, L. Albaugh, T. Sethapakdi, J. Hodgins, S. Hudson, J. McCann, J. Mankoff; ACM UIST
2019

Redefining Collaboration for Designing Intelligent Systems
by N. Yildirim, J. McCann, J. Zimmerman; ACM CHI 2019 Workshop on the Future of Work

Geppetto: Enabling Semantic Design of Expressive Robot Behaviors
by R. Desai, F. Anderson, J. Matejka, S. Coros, J. McCann, G. Fitzmaurice, T. Grossman; ACM CHI 2019

CATS: Camera-Aided Texture synthesis
by T. Sethapakdi, J. McCann; ACM CHI 2019

Assembly-aware Design of Printable Electromechanical Devices
by R. Desai, J. McCann, S. Coros; ACM UIST 2018



Efficient Transfer Planning for Flat Knitting
by J. Lin, V. Narayanan, J.McCann; ACM SCF 2018

Whole-Cloth Quilting Patterns from Photographs
by C. Liu, J. Hodgins, J.McCann; NPAR 2017

A 3D Printer for Interactive Electromagnetic Devices
by H. Peng, F. Guimbretière, J. McCann, S. Hudson; ACM UIST 2016

RapID: A Framework for Fabricating Low-Latency Interactive Objects with RFID Tags
by A. Spielberg, A. Sample, S. Hudson, J. Mankoff, J. McCann; ACM CHI 2016
? Best paper [top 1% of papers]

Joint 5D Pen Input for Light Field Displays
by J. Tompkin, S. Muff, J. McCann, H. Pgister, J. Kautz, M. Alexa, W. Matusik; ACM UIST 2015

A Layered Fabric 3D Printer for Soft Interactive Objects
by H. Peng, J. Mankoff, S. Hudson, J. McCann; ACM CHI 2015
? Honorable mention [top 5% of papers]

Dynamic Sprites
by B. Jones, J. Popović, J. McCann, W. Li, A. Bargteil; ACM SIGGRAPH Conference on Motion in Games,
2013.

DynaMMo: Mining and Summarization of Coevolving Sequences with Missing Values
by L. Li, J. McCann, N. S. Pollard, C. Faloutsos; KDD 2009.

Laziness is a virtue: Motion stitching using effort minimization
by L. Li, J. McCann, N. S. Pollard, C. Faloutsos; Short Papers Proceedings of EUROGRAPHICS, 2008.

Physics-Based Motion Retiming
by J. McCann, N. S. Pollard, and S. Srinivasa; ACM SIGGRAPH / Eurographics Symposium on Computer
Animation, 2006.

NEWTON: A Library-Based Analytical Synthesis Tool for RF-MEMS Resonators
by M. S. McCorquodale, J. McCann, R. B. Brown; Asia and South Pacific Design Automation Conference,
2006.

Demos, Talks, and Posters
On-Demand Machine Knitting For Everyone (Invited Talk)

Drexel University Computer Science Seminar, 2018.

The Future of Production (Panelist)
WEF Annual Meeting of New Champions, 2017.

Threadsteading: Playful Interaction for Textile Fabrication Devices (Demo)
by L. Albaugh, A. Grow, C. Liu, J. McCann, G. Smith, J. Mankoff; CHI Interactivity, 2016. / Alt.Ctrl.GDC
2016. / IndieCade, 2016.
? IndieCade “Technology Award” winner

Challenges Facing a High-Level Language for Machine Knitting (Talk)
by L. Albaugh, J. McCann; ACM SIGPLAN-SIGACT POPL Off The Beaten Track Workshop, 2016.

Virtual Cane Creation for Glassblowers (Talk)
by A. Winslow, K. Baldauf, J. McCann, E. Demaine, M. Demaine, and P. Houk; SIGGRAPH, 2012.



Interactive Light Field Painting (Demo)
by J. Tompkin, S. Muff, S. Jakuschevskij, J. McCann, J. Kautz, M. Alexa, and W. Matusik; SIGGRAPH
Emerging Technologies, 2012.

Mid-level Fluid Control with Fluid Motifs (Poster)
by A. Barnat, Z. Li, J. McCann; ACM SIGGRAPH / Eurographics Symposium on Computer Animation,
2009.

Recalling The Single-FFT Direct Poisson Solve (Poster)
by J. McCann; ACM SIGGRAPH, 2008.

A Hierarchical Self-Organizing Map for Motion Exploration (Poster)
by R. Slyper and J. McCann and N. S. Pollard and J. K. Hodgins; ACM SIGGRAPH / Eurographics Sympo-
sium on Computer Animation, 2007.

Advising
Y. He (undergrad, CMU BXA) – Capstone Project (Fall 2019 – Spring 2020)

Real-time Stylized Rendering

Y. Li (undergrad, CMU BXA) – Capstone Project (Fall 2019 – Spring 2020)
Drawing-Based Rhythm Game

N. Yildirim (PhD, CMU HCII) – PhD Student (Fall 2018 – Present)
Smart tools for makers

E. Shimizu (PhD, CMU CSD) – PhD Student (Fall 2017 – Present)
Creativity support as search

R. Desai (PhD, CMU RI) – PhD Student (Fall 2017 – Summer 2018)
Design tools for robots

V. Narayanan (PhD, CMU CSD) – PhD Student (Fall 2017 – Present)
Advanced design tools for machine knitting

J. Lin (PhD, CMU CSD) – PhD Student (Fall 2017 – Present)
Planning algorithms for knitting machine needle scheduling

T. Sethapakdi (MSCS, CMU) – Masters Student (Fall 2017 – Summer 2018)
Texture painting with real-time video input

E. Ulu (PhD, CMU) – Disney Intern (Fall 2016, Winter 2017)
Automatic LEGO model creation with advanced [e.g. studs-not-on-top] building techniques

A. Grow (PhD, UCSC) – Disney Intern (Summer 2015)
Prototyped knitting design interface; returned to UCSC and expanded her thesis topic to include computa-
tional crafting

V. Narayanan (masters, SERC / IISc) – Disney Long-Term Intern (Summer 2015-Summer 2016)
Developed large portions of our knitting compiler and support tools; left to join CMU’s CSD as a PhD student

C. Liu (masters, CMU) – Disney Long-Term Intern (Spring 2015-Summer 2016)
Built a system to automatically create single-line quilting patterns from photographs; left to join UBC as a
PhD student

J. Peng (undergrad, UBC) – Disney Intern (Winter/Spring 2015)
Built a system to play “Dodo Pop” (an iOS puzzle game) by learning from human players; left to become a
UBC masters student; is now a UBC PhD student



H. Peng (PhD, Cornell) – Disney Intern (Summer 2014, Fall 2016)
Building 3D printers with new materials and capabilities

R. Malia (undergrad, CMU) – Disney Intern (Summer 2014)
Keepon (small 4DoF robot) performance animation system

T. Liu (PhD, Princeton) – Adobe Intern (Summer 2012)
Optimization-based scene layout for IKEA-catalogue-like product photographs

B. Jones (PhD, Utah) – Adobe Intern (Summer 2012)
Dynamic simulation for sketch-based sprites

S. Ha (PhD, GATech) – Adobe Intern (Summer 2012)
Developed a storyboard-based tool for optimizing parameters of dynamic systems

A. Davis (PhD, MIT) – Adobe Intern (Summer 2011)
Mobile rendering and compression for light field photographs

A. Barnat (undergrad, CMU) – Independent Study (Spring 2009)
Motif-based fluid control with texture synthesis

Z. Li (undergrad, CMU) – Independent Study (Spring 2009)
Motif-based fluid control with particle-tracking



Teaching
Knitout Office Hours (2018-present)

Two hours every Thursday evening when members of the extended CMU community can come to the Textiles
Lab to learn how to program knitting machines using our “knitout” language and tools.

Algorithmic Textiles Design (Spring 2019)
Teaching students how to use modern automated textile production equipment. Run as a studio course with
open-ended projects and group critiques.
http://graphics.cs.cmu.edu/courses/15-869K-s19/

Computer Game Programming (Fall 2018)
A continuation of the 2017 version bringing more polish to the curriculum.
http://graphics.cs.cmu.edu/courses/15-466-f18/

Computer Game Programming (Fall 2017)
I returned to this course after a 8-year hiatus and brought the focus back to developing game runtimes and
asset pipelines from scratch in C++ and OpenGL.
http://graphics.cs.cmu.edu/courses/15-466-f17/

Game Engine Programming (Fall 2015)
I developed and taught this course for sophomore students in the IDEATE program. I guided the class in the
creation of a lightweight engine and asset pipeline targeting single-page HTML5/javascript games.
http://graphics.cs.cmu.edu/courses/16-465-s15/

Computer Game Programming (Fall 2009)
I solo taught this popular junior/senior level project course about making games. Using previous course
iterations as a loose blueprint, I restructured the class, developing new lectures and projects. In aggregate,
my students crafted 105 new game prototypes and 6 polished final games.
http://graphics.cs.cmu.edu/courses/15-466-f09/

Computational Photography (Fall 2007)
As the TA of this class taught by Alexei Efros, I helped students with Matlab questions, revised existing
assignments, and designed a new project.
http://graphics.cs.cmu.edu/courses/15-463/2007_fall/

Animation Art and Technology (Spring 2006)
As one of two TAs in this class taught by Jessica Hodgins and James Duesing, I helped students with maya
and linux questions that arose as they worked in groups to produce short animations.
http://www.cs.cmu.edu/˜jkh/aat_s06/

Service
SIGGRAPH 2019 Textiles Workshop Organizer

Symposium on Computational Fabrication 2019 General Co-Chair

Graphics Lab Meeting organizer

Carnegie Mellon RI MSR Admissions Committee (2018)

(during PhD) Carnegie Mellon Computer Science Department PhD Admissions Committee (two year term)

(during PhD) Carnegie Mellon Computer Science Department Doctoral Review Committee (three years)

http://graphics.cs.cmu.edu/courses/15-869K-s19/
http://graphics.cs.cmu.edu/courses/15-466-f18/
http://graphics.cs.cmu.edu/courses/15-466-f17/
http://graphics.cs.cmu.edu/courses/16-465-s15/
http://graphics.cs.cmu.edu/courses/15-466-f09/
http://graphics.cs.cmu.edu/courses/15-463/2007_fall/
http://www.cs.cmu.edu/~jkh/aat_s06/


Commercial Games
Rktcr – http://tchow.com/games/rktcr/ – (Windows, OSX, Linux)

A side-view physics platforming game wherein the future, given the current control inputs, is shown and time
moves only when players want it to. This allows for deliberate, perfect play.
Save for basic libraries, I created everything in Rktcr – 150k+ lines of C++ code, 200 sprites, 30 sound effects,
16 music tracks, and 70 levels – from scratch, myself.

Rainbow – http://tchow.com/games/rainbow/ – (HTML5, C++)
A game about driving rainbows through the sky. Made in 48 hours for the Ludum Dare 25 competition, then
expanded and re-written in C++/OpenGL for iOS, Android.
? Ludum Dare 25 1st in “innovation,” 10th in “overall” category (of 1327 entries).
? Pocket Gamer “Most Innovative” Nominee, 2015.

The Cubedex of Brass and Wood – http://tchow.com/games/cubedex1/ – (Windows, OSX, Linux)
A puzzle game about a mysterious cube; the first in the Cubedex series. Made in a few weeks as a present for
my brother in 2015, carefully refined for public release in 2020.

The Cubedex of Boxes and Lines – http://tchow.com/games/cubedex2/ – (Windows, OSX, Linux)
A puzzle game set inside a cube-shaped arcade. Made in 2016, refinement for public release still pending.

http://tchow.com/games/rktcr/
http://tchow.com/games/rainbow/
http://tchow.com/games/cubedex1/
http://tchow.com/games/cubedex2/

