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3.1 Zooming with Textures
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Figure 1. Zooming with textures. Axis ½ sho ws geometric space and axis
�

sho ws texture space .
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3.2 Warped Surface Textures
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Figure 2. Comparing zoom operations in the top trapezoid: Image (a) sho ws a zoom operation with
texture coor dinates (TCs) specified in affine space . Image (b) sho ws a zoom operation with TCs
projected into homog eneous space .
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3.3 Multiple Segments
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Figure 3. Multiple Segments. The top bor der is stretc hed by a factor of four . The doub le-headed
arrows sho w segment boundaries.
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Table 1. The affine-space texture coor dinates of the
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trapezoid of Figure 3 projected into homo-
geneous space with a weight (zoom) of four .
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3.4 Border Transitions

normal

warp

zoom

(a) (b) (c) (d)
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(top) region into the
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ed (bottom) region. Image
(b) is simple; (c) is linear; and (d) is cubic.
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Figure 5. Local geometric transf ormations: Letter s A-C denote separate transf ormations: A: Magni-
fied, center region of the lens; B: Non-ma gnified, outer region; C: Warp-ma gnified region that blends
the inner , magnified, region (A) to the outer , non-ma gnified, region (B).

M JEN&=?@�APO-G$Q<R�STGU6>F<F<R�V�6>V�A$WXGY;>=?6>@BAZ68F<WXK$JE@BK$=?CE6>@[N&AYR�\]A$V�@_^ZAY`�68\]a:CEA$GcbXdeA$V�V�AY@BGgfihjIkW:AYF<R�V�A)G$A$a:68@B68V�AV�@_6>F<G$ljR�@m\]68V�JER�Fn@�AYN&JER�F<Gebio�A$N&JER�FpfqJEGrV�Q<Ag\]6>N&F<JEs:AYWtK$AYF<V�AY@iR�luV�Q<A[CEAYF<G)5wv$x&xzyi7�{|V�Q<A}V�A$`�V�=?@BA[K$R�R�@�W:JEF<6>V�A$G68@�A~G$JE\�azCE^D\�R�WzJEs:AYW]6>G�WzJEGYK$=?G$GYA$W�JEFp9<A$K$V�JER�F���b���{�@�A$N&JER�F���G$Q<R�STG�F<R�F3h�\]68N&F<JEszAYW���R�=?V�AY@�@BA$N&JER�F�5���xz�_y���� 7�{68F<W]@BA$N&JER�FpI�GYQ<R�STGDV�Q<AiST68@Ba�hj\�6>N&F<JEs:A$W]@�A$N&JER�FUV�Q<6>V�HzCEAYF<W:G]5�������<7�@BA$N&JER�FP5 f/7:V�Rg@BA$N&JER�FP5 �37�b� \]68N&A�Oz5 687�GYQ<R�STG�V�Q<ADG$;8=?6>@�ADN&AYR�\]A$V�@_^z��6>F<W]JE\]6>N&A�O:5 H:7�GYQ<R�STG�V�Q<AiKYJE@�K$=?CE68@LN&A$R�\]AYV�@_^zb M R�@LGYJE\]a:CEJEK$JEV�^z�V�Q<JEG�JE\�6>N&AiGYQ<R�STGiR�F<CE^�AYJEN&Q<V�68F<N&=?CE6>@3G$A$N&\�A$F<V�Ge��68CEC:R�V�Q<A$@3JE\]68N&A$Gi=?GYAD�z��6>F<N&=?CE6>@3G$AYN&\]AYF<V�Gcb���Q<AiG$;8=�68@�AN&AYR�\]A$V�@_^gQ<6>G�V�Q<A�6>W: $68F<V�68N&A¡V�Q<6>VuV�Q<A$@BADJEG¡\�=?K$QtCEAYG$G�N&A$R�\]AYV�@_^z�>H:R�V�Q-V�R[N&A$F<AY@B68V�A�68F<W�V�R[KYCEJEa�b£¢~R�STAY $A$@��V�Q<ArK$CEJEa:a:JEF<N�JEG�R�F<CE^]G$JE\]a:CEA�JEl�V�Q<A�N&A$R�\�A$V�@B^�JEG�68CEJEN&F<A$WnSTJEV�QPV�Q<A�H:68G$A�Wz68V�6|��¤z¥ ¦u¥w�<6Z@BA$K$V�JECEJEF<A$68@iW:6>V�6ZGYA$V�b��Q<A�G$JEN&F<JEs:K$68F<V�W:JEGY6>W: $68F<V�68N&AgR�l�V�Q<JEG�CEA$F<G¡N&A$R�\]AYV�@_^}JEGgJEV�G�=�F<F<68V�=?@_6>C|68a:azAY6>@_6>F<KYAe�uV�Q<A�G$;8=?6>@�AYF<A$GYGe�eaz68@ehV�JEK$=?CE68@BCE^�6>VuV�Q<ADK$R�@mF<AY@BGc�8JEG�6�W:JEGYV�@_6>KYV�JEF<N�6>@_V�JElj6>KYV£68F<W�K$68F-JEF<§:=?A$F<K$A�V�Q<ADJEF<V�AY@Ba:@�AYV�68V�JER�FUR�l<6>F)JE\]68N&Aebe��Q<AKYJE@�KY=�CE68@TN&A$R�\]AYV�@_^g68CECER�STG¡=?GgV�R[6>a:a:@�R�`�JE\]68V�A�6�K$JE@�KYCEA�5 STQ<AYF-V�A$GYG$A$CECE68V�AYWpV�R[�:�U6>F<N&=?CE68@TG$A$N&\�A$F<V�G$7�bu¨pQ<JECEAV�Q<JEGLa:@�R�W:=?K$AYG�GYJEN&F<JEszKY6>F<V�CE^�\�R�@�ATN&A$R�\�A$V�@B^z�YSTQ<JEKYQ�\�=?G$V|68CEG$RiH:A�K$CEJEa:a:A$W���V�Q<ATR� YA$@_6>CEC> YJEG$=?6>C8;>=?6>CEJEV�^~G$A$AY\]G\�=?K$Q)HzAYV�V�A$@�6>F<W�\]=?K$Q)\]R�@�A�F<6>V�=�@_6>C�bz©~F<ADF<R¡CER�F<N&A$@/GYA$AYGDV�Q<AiCEAYF<G�h�R�F<A/ª�=�GYV£GYA$A$G�V�Q<Ai\]68N&F<JEs:K$6>V�JER�F3b
4.1 Bounded Lens
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Figure 6. Circular geometr y need not be global: a lens geometr y can be “embed ded” into a larger
pol ygon (here , a square) or “stencil.”
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4.3 3D Geometry
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Figure 7. Stacking a square-lens geometr y in 3D space .
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5.1 Comparisons of Geometry and Texture Basis in 2D
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Figure 8. Zoom comparisons: Square/Cir cular and Simple/Linear/Cubic. Square-Linear is the sim-
plest to process; Circular -Cubic produces the best quality; and Square-Cubic and Linear -Circular are
sho wn for completeness.
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Table 2. Rendering perf ormance in images-per -second for 2D imagery.
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Table 3. Rendering perf ormance in frames-per -second for skull data set (Figure 9).
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Figure 9. Skull data set rendered with a lens located in the right orbit.
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Figure 10. Clipped CT data set. Image (a) sho ws the original, undistor ted head; (b) sho ws the head
with clipping plane exposing the nasal passa ges; (c) sho ws the head with a cir cular -cubic lens;
and (d) sho ws the head with clipping plane and magnification, exposing and enlar ging the nasal
passa ges.
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