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COURSE	
  OVERVIEW	
  



A	
  bit	
  about	
  me…	
  

“The	
  Tea	
  Party”,	
  by	
  boum
	
  (DeviantArt)	
  

ATI	
  Radeon	
  9700	
  Tech	
  Dem
o	
  



Ge6ng	
  Assistance	
  

§  Professor:	
  Gillian	
  Smith	
  
§  gillian@ccs.neu.edu	
  
§  Office	
  hours:	
  Tuesday	
  1:30	
  –	
  3:30pm,	
  WVH	
  478	
  

§  or	
  by	
  appointment	
  

§  TA:	
  Morteza	
  Delgir	
  
§  mdelgir@ccs.neu.edu	
  
§  Office	
  hours:	
  ?	
  



Ge6ng	
  Assistance	
  

§  Professor:	
  Gillian	
  Smith	
  
§  Develop	
  and	
  deliver	
  course	
  lectures	
  
§  Develop	
  assignments	
  and	
  project	
  guidelines	
  
§  Grading	
  presenta9ons,	
  projects	
  
§  Office	
  hours	
  (or	
  appointment)	
  to	
  answer	
  concept	
  ques9ons,	
  
assignment/project	
  clarifica9on	
  

§  Checks	
  Piazza	
  regularly	
  

§  TA:	
  Morteza	
  Delgir	
  
§  Develop	
  and	
  deliver	
  lab	
  lectures	
  
§  Lab	
  office	
  hours	
  to	
  answer	
  assignment	
  ques9ons,	
  prac9cal	
  
ques9ons,	
  coding/math	
  help	
  

§  Grading	
  assignments,	
  reading	
  responses	
  
§  Checks	
  Piazza	
  regularly	
  



Class	
  Overview	
  

Provide	
  a	
  broad	
  founda9on	
  in	
  computer	
  graphics	
  
concepts:	
  

§  Color	
  representa9on	
  
§  Rendering	
  pipeline	
  
§  Images	
  as	
  2D	
  signals	
  
§  3D	
  rendering	
  methods	
  
§  Graphics	
  topics	
  

	
  
Website:  http://www.ccs.neu.edu/course/cs5310sp13 
	
  



Class	
  Overview	
  

Provide	
  a	
  broad	
  founda9on	
  in	
  computer	
  graphics	
  
prac@ce:	
  

§  2D	
  drawing,	
  anima9on,	
  and	
  image	
  processing	
  
§  Raytracing	
  
§  3D	
  with	
  OpenGL	
  
§  Programmable	
  graphics	
  hardware:	
  shaders	
  

	
  

Website:  http://www.ccs.neu.edu/course/cs5310sp13 
	
  



Class	
  Overview	
  

Reinforce	
  and	
  build	
  transferrable	
  skills:	
  

§  Learning	
  new	
  languages	
  and	
  APIs	
  
§  Improve	
  wriben	
  and	
  oral	
  communica9on	
  skills	
  
§  Effec9ve	
  strategies	
  for	
  reading	
  research	
  papers	
  

	
  
	
  
	
  

Website:  http://www.ccs.neu.edu/course/cs5310sp13 
	
  



Textbook	
  

Fundamentals	
  of	
  Computer	
  Graphics	
  
Third	
  Edi9on	
  
	
  
Peter	
  Shirley	
  



Other	
  Useful	
  Resources	
  (op$onal)	
  

Founda9ons	
  of	
  3D	
  Computer	
  Graphics	
  
Third	
  Edi9on	
  

	
  
Steven	
  J.	
  Gortler	
  

OpenGL	
  SuperBible	
  
Figh	
  Edi9on	
  

	
  
Richard	
  S.	
  Wright	
  



Collabora@on	
  Policy	
  

§  I	
  encourage	
  you	
  to…	
  
§  Share	
  ideas	
  with	
  other	
  students	
  
§  Work	
  together	
  to	
  come	
  up	
  with	
  general	
  solu9ons	
  
§  Discuss	
  papers	
  prior	
  to	
  response	
  

§  I	
  require	
  you	
  to…	
  
§  Write	
  your	
  own	
  code	
  for	
  assignments	
  
§  Turn	
  in	
  all	
  wriben	
  assignments	
  in	
  your	
  own	
  words	
  
§  Understand	
  every	
  aspect	
  of	
  code	
  you	
  turn	
  in	
  
§  Give	
  detailed	
  credit	
  to	
  people	
  you	
  have	
  worked	
  with	
  
or	
  online	
  resources	
  

§  Ask	
  if	
  you	
  have	
  any	
  ques9ons	
  about	
  this	
  policy	
  
§  Plagiarism	
  and	
  copying	
  is	
  strictly	
  forbidden,	
  and	
  
will	
  result	
  in	
  disciplinary	
  ac@on.	
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  in	
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Avoiding	
  Plagiarizing	
  and	
  Copying	
  

§  Never	
  share	
  your	
  code	
  with	
  another	
  student	
  
§  Sharing	
  your	
  code	
  is	
  s9ll	
  considered	
  chea9ng,	
  
even	
  if	
  you	
  wrote	
  it	
  all	
  yourself!	
  
§ No	
  maber	
  how	
  good	
  your	
  intent!	
  

§  Never	
  copy	
  text	
  or	
  code	
  directly	
  from	
  any	
  
source	
  

§  Always	
  give	
  abribu9on	
  to	
  external	
  sources	
  
§  Quo9ng	
  text	
  appropriately,	
  ci9ng	
  to	
  the	
  source	
  
§  Ci9ng	
  paraphrased	
  text	
  
§  Acknowledge	
  collaborators	
  and	
  external	
  sources	
  



Paraphrasing?	
  

§  Do	
  not	
  just	
  replace	
  some	
  or	
  all	
  words	
  with	
  
synonyms	
  

§  Do	
  not	
  keep	
  the	
  same	
  sentence	
  or	
  paragraph	
  
structure	
  

§  Do	
  not	
  copy	
  bits	
  and	
  pieces	
  of	
  sentences	
  and	
  
move	
  them	
  around	
  

§  Do?	
  	
  
§ Write	
  it	
  in	
  your	
  own	
  words.	
  
§  Add	
  context	
  and	
  clarity	
  to	
  the	
  original	
  material	
  



Grading	
  Overview	
  

§  Course	
  Par9cipa9on:	
  10%	
  

§  Reading	
  Responses:	
  5%	
  

§  Assignments:	
  30%	
  

§  2D	
  Midterm	
  Project:	
  20%	
  

§  3D	
  Final	
  Project:	
  35%	
  



Grading	
  Overview	
  

§  93	
  –	
  100 	
  A	
  	
  	
  	
  	
  	
  	
  	
  J 	
  (excellent!)	
  
§  90	
  –	
  92 	
  A-­‐	
  
§  88	
  –	
  89 	
  B+ 	
   	
  	
  
§  83	
  –	
  87 	
  B 	
   	
  (good!)	
  
§  80	
  –	
  82 	
  B-­‐ 	
   	
  	
  
§  78	
  –	
  79 	
  C+ 	
   	
  	
  
§  73	
  –	
  77 	
  C	
  
§  70	
  –	
  72 	
  C-­‐	
  
§  60	
  –	
  69 	
  D	
  
§  <60 	
   	
  F	
  	
  	
  	
  	
  	
  	
  	
  	
  L	
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Your	
  grade	
  is	
  your	
  
responsibility.	
  If	
  
you	
  need	
  a	
  
par9cular	
  grade	
  for	
  
any	
  reason,	
  you	
  
are	
  solely	
  
responsible	
  for	
  
earning	
  it.	
  



Course	
  Par@cipa@on	
  

	
  
	
  
§  Discussion	
  in-­‐class	
  

§  Piazza	
  online	
  discussion	
  forum	
  
§  Link	
  is	
  in	
  the	
  syllabus	
  



Reading	
  Responses	
  

§  One	
  page,	
  due	
  at	
  10am	
  on	
  the	
  day	
  of	
  class	
  

§  Brief,	
  two	
  sentence	
  summary	
  of	
  the	
  reading	
  

§  The	
  rest	
  should	
  be	
  your	
  opinion	
  
§  What	
  are	
  the	
  shortcomings	
  of	
  the	
  work?	
  
§  What	
  would	
  you	
  do	
  to	
  extend	
  it?	
  
§  What	
  is	
  the	
  future	
  work?	
  
§  Is	
  there	
  anything	
  you	
  strongly	
  disagree	
  with?	
  Strongly	
  
agree	
  with?	
  

§  How	
  does	
  the	
  paper	
  relate	
  to	
  your	
  interests?	
  



Assignment	
  Grading	
  Policy	
  

§  All	
  assignments	
  weighted	
  equally	
  

§  Every	
  day	
  an	
  assignment	
  is	
  late,	
  10%	
  off	
  

§  Each	
  of	
  you	
  has	
  five	
  late	
  days	
  
§  Split	
  them	
  across	
  assignments	
  as	
  you	
  wish	
  
§  Use	
  for	
  planned	
  absences	
  or	
  unexpected	
  issues	
  
§  For	
  assignments	
  only	
  
§  When	
  turning	
  in	
  assignment	
  late,	
  specify	
  how	
  many	
  late	
  
days	
  you	
  will	
  use	
  

§  Unexpected,	
  longer-­‐term	
  emergencies:	
  see	
  me!	
  



Midterm	
  Projects	
  

§  Groups	
  of	
  2-­‐3	
  students	
  
§  More	
  or	
  less	
  by	
  my	
  permission	
  only	
  (and	
  have	
  a	
  really	
  
good	
  reason)	
  

§  Game?	
  Pain9ng	
  program?	
  Image	
  processing?	
  

§  Phases:	
  
§  Proposal:	
  January	
  22	
  
§  Presenta9on:	
  February	
  5	
  
§  Paper:	
  February	
  5	
  



Final	
  Projects	
  

§  Groups	
  of	
  2-­‐3	
  students	
  
§  Can	
  be	
  different	
  from	
  midterm	
  

§  Game?	
  Image	
  synthesis?	
  Reproduce	
  movie	
  
scene?	
  

§  Phases:	
  
§  Proposal:	
  March	
  19	
  
§  Status	
  Report:	
  March	
  28	
  
§  Presenta9on:	
  April	
  9,	
  April	
  11,	
  April	
  16	
  
§  Report:	
  April	
  16	
  



Project	
  Grading	
  

§ Midterm	
  Project	
  
§  Proposal:	
  40%	
  
§  Presenta9on:	
  20%	
  
§  Project:	
  40%	
  

§  Final	
  Project	
  
§  Proposal:	
  20%	
  
§  Status	
  Report:	
  10%	
  
§  Presenta9on:	
  30%	
  
§  Project:	
  40%	
  



Art	
  Contest!	
  

§  Accidental	
  Art	
  
§  “oops”	
  moments	
  that	
  turn	
  out	
  to	
  be	
  interes9ng	
  

§  Inten9onal	
  Art	
  
§  Inten9onally	
  created,	
  interes9ng	
  and/or	
  beau9ful	
  art	
  

§  To	
  enter:	
  
§  Upload	
  screenshot	
  or	
  video	
  (link	
  to	
  youtube)	
  on	
  
Blackboard	
  

§  One	
  entry	
  per	
  contest	
  per	
  student	
  per	
  assignment	
  
§  Two	
  entries	
  per	
  contest	
  per	
  group	
  per	
  project	
  

§  We	
  vote	
  on	
  winner	
  at	
  end	
  of	
  semester	
  



Programming	
  Environment	
  

§  Processing	
  
§  2D	
  graphics	
  
§  3D	
  with	
  OpenGL	
  (mostly)	
  
§  Shader	
  support	
  
§  Recommended	
  and	
  supported	
  
§  In-­‐class	
  examples	
  

§  Also	
  permibed	
  	
  
§  Java	
  and	
  JOGL	
  (Java2D	
  for	
  2D	
  assignment/project)	
  
§  C++	
  and	
  OpenGL	
  
§  Javascript	
  and	
  WebGL	
  

§  All	
  homework	
  turned	
  in	
  must	
  run	
  on	
  CCIS	
  lab	
  machines	
  



Choosing	
  an	
  Environment:	
  Processing	
  

§  Pros	
  
§  Rapid	
  prototyping	
  tool	
  
§  Simple	
  to	
  start	
  with	
  
§  Very	
  powerful	
  

§  Awareness	
  
§  Limited	
  debugging	
  support	
  

§  Cons	
  
§  Not	
  what	
  professional	
  games	
  companies	
  use	
  
§  Does	
  not	
  always	
  support	
  advanced	
  OpenGL	
  



Choosing	
  an	
  Environment:	
  C++	
  &	
  OpenGL	
  

§  Pros	
  
§ More	
  advanced	
  
§  Closer	
  to	
  what	
  game	
  companies	
  use	
  

§  Cons	
  
§ More	
  advanced	
  
§ More	
  development	
  environment	
  setup	
  
§  Overkill	
  for	
  2D	
  



Choosing	
  an	
  Environment:	
  Javascript/WebGL	
  

§  Pros	
  
§  New	
  and	
  exci9ng	
  
§  Runs	
  in	
  almost	
  any	
  browser	
  
§  Forefront	
  of	
  web	
  development	
  technology	
  

§  Cons	
  
§  New	
  =	
  less	
  exis9ng	
  support	
  
§  Less	
  instructor	
  support	
  



How	
  do	
  I	
  choose?	
  

§ What	
  are	
  your	
  goals?	
  
§  Professional	
  
§  Educa9onal	
  

§  Gevng	
  hands	
  dirty	
  
§  Pro:	
  much	
  more	
  control	
  
§  Con:	
  can	
  be	
  harder	
  

§  Prior	
  graphics	
  programming	
  experience	
  



Final	
  Class	
  Thoughts	
  

§  You	
  get	
  out	
  of	
  a	
  class	
  what	
  you	
  put	
  into	
  it!	
  

§  I	
  promise	
  
§  Lectures	
  teaching	
  concepts	
  
§  Interes9ng	
  addi9onal	
  readings	
  
§  Relevant	
  assignments	
  to	
  reinforce	
  concepts	
  
§  Project	
  guidance	
  

§  You	
  promise	
  
§  Asking	
  and	
  answering	
  ques9ons	
  (in	
  class,	
  online)	
  
§  Par9cipa9on	
  in	
  discussion	
  
§  Diligent,	
  9mely	
  work	
  on	
  assignments	
  
§  Independent	
  learning	
  



Ques@ons?	
  



WHAT	
  IS	
  GRAPHICS?	
  



What	
  is	
  Graphics?	
  

GRAPHICS	
  
	
  



What	
  is	
  Graphics?	
  

	
  
	
  
	
  

Math	
  +	
  Programming	
  +	
  Art	
  



What	
  is	
  Graphics?	
  

	
  
	
  
	
  

Math	
  +	
  Programming	
  +	
  Art	
  

uh	
  oh!	
  



What	
  is	
  Graphics?	
  

	
  
	
  
	
  

Math	
  +	
  Programming	
  +	
  Art	
  

uh	
  oh?	
  



Applica@on	
  Areas:	
  Film	
  Produc@on	
  



Applica@on	
  Areas:	
  Special	
  Effects	
  



Applica@on	
  Areas:	
  Games	
  



Applica@on	
  Areas:	
  Scien@fic	
  Visualiza@on	
  



Applica@on	
  Areas:	
  CAD	
  



Applica@on	
  Areas:	
  Simula@on	
  



Applica@on	
  Areas:	
  Illustra@on	
  Tools	
  



Applica@on	
  Areas:	
  Fine	
  Arts	
  



Graphics	
  Problems	
  

§  Modeling	
  
§  2D	
  and	
  3D	
  representa9on	
  
§  Curved	
  surfaces	
  
§  Procedural	
  techniques	
  

§  Rendering	
  
§  Realism	
  
§  Speed	
  
§  Non-­‐realism	
  

§  Anima9on	
  
§  Illusion	
  of	
  life	
  
§  Mo9on	
  capture	
  
§  Keyframing	
  
§  Physical	
  simula9on	
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Pipe	
  Dream:	
  Procedural	
  Anima@on	
  



YOUR	
  TO	
  DO	
  LIST	
  



Course	
  Survey	
  

§  Due	
  Thursday	
  

§ Who	
  are	
  you?	
  
§ Why	
  are	
  you	
  here?	
  
§ What	
  do	
  you	
  want	
  to	
  learn?	
  
§ What	
  is	
  your	
  background?	
  



Assignment	
  1:	
  Hello,	
  2D!	
  

§  3	
  points	
  in	
  space	
  

§  Learn	
  Processing	
  (or	
  other…)	
  API	
  
§  Drawing	
  2D	
  shapes	
  
§  Simple	
  anima9on	
  
§  Color	
  manipula9on	
  
§  User	
  input	
  

§  Prep	
  for	
  your	
  2D	
  project	
  


