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Introduction

Instructor (cranehechen.com

* Final-semester PhD student in computer graphics.

e B < o P o 1 e Part-time research scientist intern with Adobe.

Crane He Chen  About Me  Softwares Publications CV  Teaching Side Projects New Students  Photography

i

1Y e Enthusiast of surfaces/volumes/images.

Crane He Chen

e Ph.D. candidate in Computer Graphics
hehen!36 @ jhu.edu

| enjoy art. | appreciate geometry.

| am a graduate student researcher specializing in surface reconstruction and geometric data processing. | am pursuing
a Ph.D. degree at The Johns Hopkins University under the guidance of prof. Misha Kazhdan. | take great pride in being
Misha's second Ph.D. student affiliated with the Department of Mechanical Engineering. Concurrently, | worked towards
a Master of Science in Engineering (M.S.E.) in Computer Science at Hopkins.

* | believe pursuing some elegance in problem-
solving leads to a deeper understanding of
the problem.

| am an enthusiast of images, surfaces, and volumes. | love my research. Computer Graphics unites the disciplines of
mathematics, physics, and art, creating a captivating field of study. The dynamic nature of this intersection presents a
plethora of exhilarating opportunities for exploration and discovery. | cannot think of more exciting things to investigate
than this.

| trained myself in geometry for the second half of my PhD. Before that, | trained myself in 3d vision/ML. In addition, |
spent a year working at Apple during the PhD, in the team led by Joerg Liebelt. All the trainings have enabled me to
effectively observe and address intriguing real-world challenges utilizing my geometric knowledge.

| also devoted time to reading papers on diversity and inclusion, advocating for a welcoming work atmosphere that
supports underrepresented communities in computer science and engineering. | served the position of social chair at
GRACE and offered mentorship through WiCS at Hopkins.

Softwares

| enjoy coding, and actually, if | go too many consecutive days without it, | start to feel a bit strange.

e | spend most of my spare time on yoga/
wildlife photograhy.
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http://cranehechen.com

Introduction

Now, your turn!
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Let’s Dive In

Exploring the Laplacian in Computer Graphics

How many people are here for Computer Graphics?

How many people are here for Laplacian?

JHU 500.111.40



Let’s Dive In

Most information can be found on the course webpage:

http://cranehechen.com/teaching.html

JHU 500.111.40



What is Computer Graphics

How do you communicate/interact with a machine (your
computer) most frequently?

A. Audio
B. Haptics
C. Visual

JHU 500.111.40



What is Computer Graphics

https://peach.blender.org/
JHU 500.111.40


https://www.youtube.com/watch?v=aqz-KE-bpKQ

What is Computer Graphics

OpenUSD (Universal Scene Description)

Invented by Pixar, Open sourced 1n 2016

>

Shading

Root . . % ‘h?’ SRR, 1
https://3dvf.com/en/pixar-adobe-apple-autodesk-and-nvidia-form-
alliance-for-openusd/

data layer stacks openUSD stage
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What is Computer Graphics

If you are later-on taking 601.457/657 computer graphics course, by prof. Misha Kazhdan

3D Primitives
| 3D Modeling Coordinates

Trahsformation That’s not the same pipeline we are talking about in this course!

3D World Coordinates

Viewing
Transformation

3D Camera Coordinates

Lighting

3D Camera Coordinates
Pro#'ection
Transtformation
2D Screen Coordinates a
Clipping
2D Screen Coordinates
Viewport
Transformation

2D Image Coordinates

I

I

Scan
Conversion

f

2D Image Coordinates
Image

rendering pipeline from

601.457/657 JHU 500.111.40



hat is Computer Graphics

®

Adobe Stock | #68699370

Adobe Stock | #444725475

Adobe Stock | #252216135

Adobe Stock | #399982657

dobe Stock | #615631451

Adobe Stock | #212046250

Adobe Stock | #410368618

image credits: Adobe Stock JHU 500.111.40



What is Computer Graphics

How do you follow-up the most recent progress in computer graphics research,
and even be a part of the community, and push the boundary of these research?

e Attend/keep an eye on ACM SIGGRAPH conference

e You might need a Ph.D.

ACMSIGGRAPH

JHU 500.111.40



What is Computer Graphics

To give you a non-biased and thorough impression about graphics research, let’s
watch the trailer of SIGGRAPH 2023 together.

SIGGRAPH 2023

LOS ANGELES+ 6-10 AUG

TECHNICAL PAPERS TRAILER

THE PREMIER CONFERENCE & EXHIBITION ON
COMPUTER GRAPHICS & INTERACTIVE TECHNIQUES x4

JHU 500.111.40


https://www.youtube.com/watch?v=VBZ2sDxvZQE
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Take-aways from Today’s Lecture

e Computer graphics is about how human interact with computers visually

e Most movies today are produced by Pixar’s OpenUSD framework

 This course focuses on applying “the Laplacian” for geometry and rigging,
which is the step where you create the model that OpenUSD takes as an
input

* The more advanced course teaches a pipeline that can be concatenated
after OpenUSD, where you conduct “rendering” to get pictures from the 3D
scene.

JHU 500.111.40
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