Interactive Display
Algorithm for
Interactive Frame Rates
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Goal




Goal

® |nteractive walkthrough




Frame Render Time

Frames 250
a) No detail elision.




Level of Detail

® Can'’t render all potentially visible geometry

® T[rade visual quality for speed

10,108 triangles 1,383 triangles 474 triangles 46 triangles




Level of Detail

How do we select the level of detail to
render?

Static

L




Frame Render Time

b) Static algorithm.



Frame Render Time

Frames 250

c) Feedback algorithm.




Predictive vs. Reactive

® Feedback approach is better

® But varies, sometimes above goal render
time.
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Approach - Definitions

® Obiject tuple (O,L,R)

® O - object

® L - level of detail




Approach

® Choose | object tuple for each object




Cost Heuristic

® Depends on hardware - measure and fit to
model

i Model - assume | er—rlmltlve or er—plxel




Benefit Heuristic

® Value of object to user




Benefit Heuristic

® Accuracy = |-Error = |-BaseError/Samples™

® |ntuition - type of shading indicates avg

error, error decreases with more samples
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Benefit Heuristic

® Semantics - application specific

® Focus - eye-tracking, middle of screen
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Optimization

® Choose | object tuple for each object




Optimization

® Multiple Choice Knapsack Pro




Approximation

® Value = Benefit / Cost

® Consider tuples in order of descending
value

; i -1 :.-ht:".:hl" L '!I:.i 11‘. g ;' 5= _i- ?I. £ ‘,I \ fers -.:.:_ . R :‘,_-:_-'I i -h '-rl I: _l\.:'- e A ._ : _;:-* RS .-r..'-. .l,.':" } o ; ] . :-':J,.-r:_z--'-l-'-.x-lr ; ,-',L.J.- I- i '_'_. £y Fal !I‘;!} g ._ A '|-' .5\.."- e . -_I. " I-x_.__l-:._
al T N s it Lol b & 6 s Tl Pt A il © _'ﬂ.-i‘" o T ] B . Ea A L I SRR Tt N EED ¥l L Rl RN A5 Tl R G 2 Ay 1 e f4
e R T _.-ﬁ]i-"."'.'f:,--‘r,-.{a_---';-.-'_-- L o i e .':_-".;_L.__ A o ",—",-'.._.--.';""-f'--f'g s *-Jq’ P ,--_'--Z::?_-"?'.:-_’-",-:._.' LR Lo ot a_‘-'-:*‘-'.'.’.-.t'.!l.;- K s PR [ Mg T iRk e ._:,-;*‘;-_.._ h

RN R L R PO ey
R e ST 4 )
. )—"I i 1‘: .-‘.";'u"u' s _,:.‘l v T 'tﬁ-_.. —f -




Approximation




Incremental
Approximation

® Start with S from last frame + lowest LOD
for newly visible objects

® |ncrement LOD for object with highest

subsequent Value
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Incremental
Approximation

® Finds same set as regular implementation if

Value decreases monotonically for object
LODs
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Results

® For comparison, Benefit = Object size




Frame Render Time

Frames 250

d) Optimization algorithm.




Results

_ Frames
a) No detail elision.
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c) Feedback algorithm.

Frames

b) Static algorithm.

i | I|
I Il.' l||1||_| Ilk r| II 1|\k ’[\' 4 "**'Illv ‘I .
'Hl |

0 Frames 250

d) Optimization algorithm.




LOD Selection
Algorithm
None

Static
Feedback

Optimization

Results




Results




Results

|'r'3
b) Optimization algorithm (0.15 seconds)




esults

C3

¢) Optimization algorithm (0.10 seconds)




Discussion

® Complementary to PVS, culling

® Flexible - applicable to other systems

® No results for more complicated Benefit
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Discussion

® Blending LODs

® Continuous Level of Detail (e.g. Progressive

T e L A Ry A el ey g L T & Lo )l PPl e e e, e e e Sk v e e TR et R i = s g sl y e Rk TR, P i Wit iy iy i i, LR o | A N B P e e | iy
4 ey TNt S L P S s ) W P B L i I P ] S I L A PR e o Y e e il T B 5 -k .q_.?‘ =i Bt i =S g TRy Bt Lot el e T ety e e il it By e o L ey R - 25 A L Y 3
h’.‘ 0 3 : i Xy R -'-". £ e L e T T i g S - = v e S I i 3 it s el el A R e [ e i e o e e o T SR S
L L wh ] R S L R e S Bt e i U L e R Dl i s et s s e s e e Lt R A M SO S e o e e
| [ 1 oy £ . '.l L & of ¥ el o . _.- L S e B atam i T o Tk LEhlET E i [ ¢ ;-




Questions!




