
Today’s	Topics

11.	Texture	mapping

12.	Introduction	to	ray	tracing

Some	slides	and	figures	courtesy	of	Wolfgang	Hürst,	Patricio	Simari
Some	figures	courtesy	of	Peter	Shirley,
“Fundamentals	of	Computer	Graphics”,	3rd	Ed.



Topic	11:

Texture	Mapping

• Motivation

• Sources	of	texture

• Texture	coordinates

• {Bump,	MIP,	displacement,	environmental}	
mapping



Motivation

• Adding	lots	of	detail to	our	models	to	realistically	depict	skin,	
grass,	bark,	stone,	etc.,	would	increase	rendering	times
dramatically,	even	for	hardware-supported	projective	
methods.
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It	is	called	
procedural	because	
we	compute	the	
color	values	for	a	
point	p�R3	with	a	
procedure.	
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Bump	mapping
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Displacement	mapping



Displacement	mapping



Topic	12:

Basic	Ray	Tracing

• Introduction	to	ray	tracing	

• Computing	rays

• Computing	intersections

• ray-triangle	

• ray-polygon	

• ray-quadric

• the	scene	signature	

• Computing	normals

• Evaluating	shading	model

• Spawning	rays

• Incorporating	transmission

• refraction

• ray-spawning	&	refraction

















Projective	methods
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Projective	methods	vs.	ray	tracing



Projective	methods	vs.	ray	tracing



A	basic	ray	tracing	algorithm



Lines	and	rays
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Coordinate	system
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Viewing	window
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Viewing	rays
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Viewing	rays	compared



A	basic	ray	tracing	algorithm	



Ray-object	intersection	(implicit	surface)	



Spheres



Intersections	between	rays	and	spheres



Intersections	between	rays	and	spheres



Intersections	between	rays	and	planes



Ray-object	intersection	(parametric	surface)	



Ray-object	intersection	(parametric	surface)	



Ray-triangle	intersection



Plane	specification	



Plane	specification	



Plane	specification	



Ray-plane	specification
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Rays:	parametric	representation	



A	basic	ray	tracing	algorithm	



Ideal	specular	or	mirror	reflection	



A	basic	ray	tracing	algorithm



Shading	model


