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Course Administration

® |nstructor: Subodh Kumar, subodh@cse.iitd.ac.in, (Bharti 429)

® \Website: www.cse.iitd.ac.in/~subodh/courses/COL 781

® Assignments to be submitted on moodlenew

® Course discussion on MS Teams (2502-COL781)


mailto:subodh@cse.iitd.ac.in
http://www.cse.iitd.ac.in/~subodh/courses/COL781

Evaluation

® Assignments: 38% (including viva)

® Minor: 26%

® Major: 26%

® Quizzes: 10%

® 10+ in practical and 15+ in theory required for D

® |n addition, total of 40 marks required of NP



Assignments

1. Ray and Path tracing with lighting (8 marks) DUE JAN 26

2. Rasterization and Sampling (8 marks) DUE FEB 16

3. Shading with Texture (8 marks) DUE MAR 16

4. Game/VR application (14 marks) DUE MAY 6 (with additional milestones)



Assignment policies

This is a very programming-heavy course!
All assignments are to be done in C/C++
(Groups of two for the project)
Plagiarism policy: Similar codes will result in all receiving negative of the assignment.
Late policy: 5 free late days over whole semester, then 1.5 mark penalty per extra late day

No late submission for the project



Textbooks

No required text, but the following are highly recommended for reference:
® Hughes et al.,, Computer Graphics: Principles and Practice, 3rd Ed.
® Marschner and Shirley, Fundamentals of Computer Graphics, 4th or 5th Ed.

Other useful online references will be linked on the course webpage



What is computer graphics?

Novel Image Generation



Entertainment
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Framestore

(Many slides borrowed from Rahul Narain)



Art, design,
architecture
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Scientific visualization and training
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Inverse graphics S8
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Virtual and
augmented reality

Oculus Quest 2
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ight Graphics and other areas

shape: box [-0.5,0.5] ...
iIntensity: 10

sphere:
center: (-0.5,0.5,-0.5)
radius: 0.5 Graphics
material: mirror

sphere:
center: (0.5,0.5,0.5) ,
radius: 0.5 — - -
material: glass Vision -’

wall:
T

X: -1 .
Im f |
colour: rgb(0.8,0.2,0.2) age (array of pixels)

Image
processing




Computer graphics is in how all of us interact with
computers today!



Graphical user interfaces, typography

®@O0e Appearance
e Andre Lorico Appearance - '—u
. ‘.“40 \ @
(8 Family . :
Light Dark Auto : I

o Wi-Fi

Accent color <N N N N N NON N |
iiJ Network Multicolor
aBluetooth o ==

Highlight Color | | Accent Color ¢
Notifications . _ .

Sidebar Icon Size Medium ¢
m Sound

Allow Wallpaper Tinting in windows @)

(@ Focus

a Screen Time
Show scroll bars...

oy Automatically based on mouse or trackpad
Wz General w y P

When scrolling
© Appearance Rdays

Accessibility

Click in the scroll bar to...

...+ Wallpaper
- Pap © Jump to the next page
¢ Screen Saver Jump to the spot that'’s clicked |
Fontographer
3 Control Center ?




Computing without graphics
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Punched card from a

Fortran program



[ root@localhost ~]# ping -q fa.wikipedia.org

PING text.pmtpa.wikimedia.org (208.80.152.2) 56(84) bytes of data.
~C

--- text.pmtpa.wikimedia.org ping statistics ---

Computing without graphics

[ root@localhost ~]# cd /var
_root@localhost var]# s -la

total 72

drwxr-xr-x. 18 root root 4096 Jul 30 22:43 .

drwxr-xr-x. 23 root root 4096 Sep 14 20:42 ..
drwxr-xr-x. 2 root root 4096 May 14 00:15 account
drwxr-xr-x. 11 root root 4096 Jul 31 22:26 cache
drwxr-xr-x. 3 root root 4096 May 18 16:03 db
drwxr-xr-x. 3 root root 4096 May 18 16:03 empty
drwxr-xr-x. 2 root root 4096 May 18 16:03 games
drwxrwx--T. 2 root gdm 4096 Jun 2 18:39 qgdm
drwxr-xr-x. 38 root root 4096 May 18 16:03 1ib
drwxr-xr-x. 2 root root 4096 May 18 16:03 local
Lrwxrwxrwx. 1 root root 11 May 14 00:12 lock -> ../run/lock
drwxr-xr-x. 14 root root 4096 Sep 14 20:42 log
Lrwxrwxrwx. 1 root root 10 Jul 30 22:43 mail -> spool/mail
drwxr-xr-x. 2 root root 4096 May 18 16:03 nis
drwxr-xr-x. 2 root root 4096 May 18 16:03 opt
drwxr-xr-x. 2 root root 4096 May 18 16:03 preserve
drwxr-xr-x. 2 root root 4096 Jul 1 22:11 report
Lrwxrwxrwx. 1 root root 6 May 14 00:12 run -> ../run
drwxr-xr-x. 14 root root 4096 May 18 16:03 spool
drwxrwxrwt. 4 root root 4096 Sep 12 23:50 py
drwxr-xr-x. 2 root root 4096 May 18 16:03 yp

[root@localhost var]# yum search wiki

Loaded plugins: langpacks, presto, refresh-packagekit, remove-with-leaves
remfusion-free-updates

remfusion-free-updates/primary db

remfusion- nonfr c-Updates

updates/metalink

updates

Bodates/primary db
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What this course is about

Scientific and mathematical foundations of graphics

® Physics of light and colour, materials, dynamics for animation, ...

® Mathematics of curves and surfaces, perspective projection, sampling, ...
Representations, algorithms, and systems

® Modelling geometry, images, transtormations, ...

® Mesh subdivision, ray tracing, time integration, ...

® GPUs, hardware rendering pipeline, ...



What this course is not about

® How to use 3D software
® How to be a graphics artist

® How to make a game

R

P Pl © .0:42 = Intro >

Blender Beginne orial
Blende ner Tutorial - Part 1

' ander Guru © N N
2.45M subscribers w [6 121K gﬂ A> Share \




Course content

Physically Based

Rendering bookcover

Modelling Rendering
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Modelling the World as '‘Data’
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Rendering the Data

® Quantitying light and materials
® Computing light transport in a scene

® Real-time approximations and Textures

Indirect
light

Caustics .

Scattering




Applications

® \irtual reality

® Stereo rendering

® 2D and 3D interfaces

® \olumetric models and rendering

® Animation



Course content

Modelling

Physically Based
Rendering bookcover

Rendering

Light and Illumination

Ray and path tracing
Camera and Views
Geometry and Transformations
Image as samples
Textures

Simulation of lllumination
Interaction
OpenGLl-based rendering
Shaders

Volumetric graphics
Model editing and motion
Al generated graphics



What is an Image?

What you see!



