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Projective Rendering Pipeline

object world viewing
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L L ! clipping

C2N  ccs

OCS - object/model coordinate system

NDC to Device Transformation

+ map from NDC to pixel coordinates on display
+ NDCrangeis x=-1..1,y=-1..1,z=-1.
« typical display range: x = 0...500, y = 0.. 300
* maximum is size of aclual screen
.z range max and defa 0, 1), use later for visibility

Origin Location

+ GL origin: lower left

+ most window systems origi

then mustTe! iny
when interpretingimouse position,have to flip your

yet more (possibl@ conventions

: upper left

2 erspective g\ wewpen
Z WCS - world coordinate system nmmalized pihRan( y coordinates
Viewing 4 VCS - viewing/cameraleye coordinate device x (560
‘system DE Ovy
. viewport

€CS - cipping coordinate system .

) NDCS - normalized device coordinate device viewport

http://www.ugrad.cs.ubc.ca/~cs314/Vjan2016 system DCS.

Dcssy;‘gwce/msmay/screen coordinate N 1 ( 309/ R 20 .
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N2D Transformation . Device vs. Screen Coordinates Projective Rendering Pipeline
(s, 0911
+ general formulation St + viewportwindow location wrt actual display not available vertex(x.y2)
- reflect in y for upper vs. lower left origin A within GL object viewing
y. PP o deprhz, +1) * usually don't care ? V2C alter w
« scale by width, height, depth 2 I y wces [Triistum(...)
Y N ant, ) P! e— 1 ' + use relative information when handling mouse events, not | “modeling Viewing projection |-
« translate by width/2, height2, depth/2 Dlsplay zrangeis Oto 1 absolute coordinates L n i I clipping
+ FCG includes additional translation for pixel centers at ql f) can + could get actual display heightwidth, window offsets from OS (ansiael(cyz) ( lookAi(.) ccs
(.5, .5) instead of (0,0) reminder constrain further, but depth = 1 « loose use of terms: device, display, window, screen... (otatef(a.x.y.2)
- . NDC zrangeis-1to 1| |is both max and default M 1024 005 - abjectcoordinate system normalized
0, x 500 Oty y offset [ canvas.(wh) [ \on” device
1 y 0 height t y 0 oy WCS - world coordinate system port(x,y.a,b) NDCS
1 1 e X offset display VCS - viewing coordinate system
i I iewport | || height transformation
X viewport —> X 300 display CCS - clipping coordinate system device
1 width 4| NoC 768 NDCS - normalized device coordinate system bcs
a1 1 300. s -1 1 301 display width 7 DCS - device coordinate system ¢
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Questions? Coordinate Systems Perspective Example Perspective Example
f i . view volume view volume
tracks in VCS: left= -1, right = 1
Q bot=-1, top=1
- near=1,far=4
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Perspective Example Projective Rendering Pipeline OpenGL Example Coord Sys: Frame vs Point
following pipeline from top/left to 9";’_“: from end of I‘;‘pe""e to beg coord "ame_ p_OV' read down: i read up; points,
a 10 | glvertexsitxy2) | bottom/right: moving object POV object world ., Viewing - clipping between coordinate frames, up from frame B coords to
= rd Ph]er:t rid viewing alter w ocs wces ves ccs from frame A to frame B frame A coords
€1 ® ‘ oW wes W2V yes . modeing | | viewing [ prereeton
é @ 1 Torodeng T profecion 1 rustum-) A OpenGL command order
e -5/3 -8/3&, L 1 L clipping (cc pes  display
S 1 % 1 { giTranslatef(x.y.2) QluLookAI(.) CoN |iw cc l.viewport(0,0w.h) D2N gl.Viewport(x,y.a,b) N2D
B gIRotatef(a.x.y.2) NDCS normalized device
OCS - object coordinate system fies THREE PerspectiveCamera(view angle, aspect, near, far) Nav Vé‘;'“s“f'“‘ - V2N
glutinitWindowsizeGw device viewing
WCS - world coordinate systemalViewpori(x.y.a.b) N2D Wes[#xformateix = 1aentiay0 vaw gluLookAl(..) wav
VCS - viewing coordinate system 1 13 false, WCS  world
IRotate(2.xy.
z CCS - clipping coordinate system device OCS i soeometry.applyMatrix(e_xeormmat w20 gRotae (_' 92 ow
wes = NDCS - normalized device coordinate system C! var torso = new THREE. Mesh(torsoGeometry,normalMaterial); OCS  object
scene.add(torso); glVertex3f(x.y.z)
n " i
DCS - device coordinate system pipeline interpretatidh
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Questions?
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