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Previous Work

e Sutherland et al. 1974
— Hidden line removal
e Markosian et al. 1997

Sutherland with Sketchpad - Dmitry Shklyar
http://www.cgnetworks.com/story _custom.php?story id=1647& page=1



Shaded Venus — Lee Markosian
‘//araphics.cs.brown.edu/research/nor/home.htmi




J. Rossignac, M. van Emmerik “Hidden Contours on a Framebuffer”



e-processing or batch processes
e Static scenes

e Two types of primitivesinvolved, polygons and
edges
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e Dynamic

— NO pre-processing
e Real-time

e Single primitive - polygons



Original polygons and layer P1




Original polygons and layer P2




Original polygons and silhouette




— Pixel with depth d, overwrites pixel with depth d, iff
f(d,,d,) Istrue

e Very smple!



Pseudo-code

e Draw background with white colour

* Enable back face culling, set depth function to
“Less Than”

e Render front facing polygons in white

e Enable front face culling, set depth function to
“Equal To”

* Draw back facing polygons in black

* Repeat for anew viewpoint






Original polygons | Back facing rendered in wireframe | Silhouette
Allows thicker silhouettes, no missing pixels




Raskar and Cohen
Venus - Wireframe Technique
http://www.cs.unc.edu/~raskar/Sil/Images/

venusWireframe.gif



* Gaps between silhouette edges of neighbouring
polygon as line width increases



Front face Back face Front face Back face




Methods of trandation

e Trandlate back-facing polygon by afixed amount
{

e Trandlate back-facing polygon by k* z (z-scal ed)

- Z average distance from polygon to camera
- k: scaling factor
* API like glPolygonOffset()

— depends on z as well as orientation of polygon



Z-scaled trandlation

e Can be achieved two ways

e Scale down mode with respect to camera

— The closer the back-facing polygon, the shorter the
translation distance

e Change the depth range of the view frustrum

— Move the near z-plane further back or vice-versa



— Looks good for small angles

- Depends on taste, context

Raskar and Cohen - Venus - z-scaled Technique
http://www.cs.unc.edu/~raskar/Sil/Images/venusZscal ed.gif




Orientation of front face

Front face

Front face Back face Back face

Visible part of back-facing polygon depends bothonV-N_and V- N,



 Problem: want uniform lines

— Need adjacency information to use trand ation
- Recall goals: we want to avoid this!



e Draws constant width silhouette edges

e Assumes convex polygons



Front face Back face Back face




Figure 4. The backfucing polygon in{a) s fattened by
Raskar and Cohen pushing the edges outwards and creatmg a tnangle Tan (b
“Image Precision Silhouette Edges’ When rendered in black, they appear as silhoveties ().
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* 7 can be approximateo
once per polygon

Figure 4. The backfucing polygon in{a) s fattened by
Raskar and Cohen pushing the edges outwards and creatmg a tnangle Tan (b
“Image Precision Silhouette Edges’ When rendered in black, they appear as silhoveties ().




Raskar and Cohen “Image Precision Silhouette Edges




Raskar and Cohen “Image Precision Silhouette Edges




* No adjacency information needed

Raskar and Cohen - Venus - Fattening Technique
http://www.cs.unc.edu/~raskar/Sil/Images/venusFattened.gif




cooler silhouette edges

Raskar and Cohen - Venus - Fattening Technique
http://www.cs.unc.edu/~raskar/Sil/Images/faceCharcoal .gif




Raskar and Cohen - Venus — Modified Fattening Technique
http://www.cs.unc.edu/~raskar/Sil/Images/venusCharcoa 2.gif




- Vertex with norma N
-1=(0+V-N)/3

Raskar and Cohen - Venus — Modified Fattening Technique
http://www.cs.unc.edu/~raskar/Sil/Images/venusCharcoal .gif




Extra Modifications

e Inconsistent order of vertices
— No front- or back-facing polygons

e Find first layer by rendering all polygons with
colour 1D and read back framebuffer

o Set pixelsto white, keep depth buffer

* Render remaining polygons in black for black
silhouette



e Conclusions



- View-dependant fattening..11.5 fps

Raskar and Cohen - Venus — Modified Fattening Technique
http://www.cs.unc.edu/~raskar/Sil/Images/venusCharcoa 2.gif




e Performance drop with view
dependant fattening due to extra
triangles

— 6X more back-facing

Raskar and Cohen - Venus - Fattening Technique
http://www.cs.unc.edu/~raskar/Sil/Images/faceCharcoal .gif




e Frame rates

- W/o silhouettes......6 fps
- Wireframe........... 4.2 fps

Raskar and Cohen — 13D Slides







e Simple method with sophisticated enhancements

* NO pre-processing

e No adjacency information



Conclusions

e Complete scene traversal required

e Could render fewer back-facing polygons

— Find potential silhouette edges more efficiently using
techniques described in Markosian et al. 1997

e Could eliminate pairs of polygons both front- or
both back-facing

— Described in Zhang et a. 1997



distance of scene from camera



