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ABSTRACT

Several algorithms have been introduced to render motion blur in real time by solving
the visibility problem in the spatio-temporal domains. However, some algorithms render
at interactive frame rates but have artifacts or noise. Therefore, we propose a new
algorithm that renders real-time motion blur using extruded triangles. Our method uses
two triangles in the previous and the current frame to make an extruded triangle then
send it to the rasterization. To solve the occlusion between extruded triangles for a
given pixel, we introduce a combining solution using a sorting in front to back order
and bitwise operations in the spatio-temporal dimensions.

Real-time rendering(AA17F @ ®), Motion blur(2AE2]), Visibility (7HA14),
Shading(#°19)
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2.1 Post-Processing Approaches
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—Real-Time Motion Blur using Approximated Motion Trails —

(0101& w5 WALE ol 3ol 2 Aol
® 71 cm W oAddsta Pirs .
A T e
de vl mAE 9L 4 9 Hu 4E )

2 Qge vH7] wo

(1112 A&7F dFelA #d(Ray)S &9 o
= 7Y ARE FHer BRE gAd oig A
S99 HyS F3o) [12]e0A4 9] daElEe H|:
gk YHS o] &SRR, LA AZE WSt whE
AAEE ol&dth= A FEE A AER
st=dolE He = she Aolv) qunh ® UE &
aEF [13]& [12]e4 A E ofoltjo] & GPUel
Al HE] AE QtE EE ol (multi-sample anti-

aliasing)® 2D 239 F7re] 7AW~ d(convex
hulD®+ 2do]2 €Y vl+4d E-HF(space-time
bounding volumes)& AH&3A ATt 24zt
2ol A tig 9AE L5
Ao A ARE JHA I Tk B AEY Tt

4 A2 sl B AP wAHAES

3T = O
/mee\_

3k
W 29 A=z YolE(ow samping

rates) ol mol=7F AT 4= gk

2.4 Analytical Visibility

A TR AT [10,16,1719] dare]Eell
A @Rre ol B A AHgrk [10]4 7=
e 54 g JAde] gs F de 4 7
attze] A

ox AAZCE I o, 7HA dE QlE
x%al'éh Aol HF AgS dojdith

H 523 Mo g TR dEke]

vl—‘ o
2 AAstm, FbHem ol

E(intervals)S Alitsls WHS

2

nl  oft F}E e

o

(depth-sorting) ¥} HE
Ag3te] 7} o] s A

A XHbitwise—-operation) <

A Al el A

Hg Foldity, B =wolA] AR o] FEdn
2 &2 [16]o4 Ardd WH [17]9] =8
=] 9 (polyhedron clipper)$} A3}

[18]e] A< ¥ EAFH(Analytical) EAEHE
S AZE] Gkl A THAAE EAE s Ast

7] f8A EAH 0 s AW H (analytically solved)
A A Gt AR o] Al UAHIE &
Ego] dAelA Fdstr] wie] GPUY #~
glo] A& A43 4 gl

S
=
2z

2

2.5 Other Approaches
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Opacity =a

[Fig. 11 Color and opacity of an extruded
triangle for a given pixel P, F} has
(tza,uvl) and £, has (tZO,UUQ)
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[Fig. 4] Temporal visibility is resolved by using
bitwise operations, For the sake of simplicity, we
only use 8-bit masks in this example,
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4. 7

Vertex shader Geometry shader Pixel shader
Tpass | Transformation —> Triangular motion Per-pixel
path generation linked list
Vertex shader Pixel shader
29 pass | Fullscreen quad »| Sortingand
rendering blending

[Fig. 5] An overview of our algorithm,
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Reference Our method Stochastic
rasteriazation

(a) Our method

16 texture samples 24samples/pixel

7.77 ms 777 ms

16 texture samples 20samples/pixel

12.35 ms 12.35 ms
[Fig. 6] Image quality comparisons between our algorithm and the stochastic rasterization at the

similar render times, The reference images are rendered using the accumulation buffer with 3000
samples, our result images are rendered using 16 texture samples and the stochastic rasterization
images are rendered using super—sampling 20 samples per pixel (a) and 24 samples per pixel (b).

3000 samples

Ay g
(b) Our method

3000 samples

[Table 1] Performance impact of each pass measured in milliseconds.” 15tpass” and ”Q”dpass”

Fig. 6 (a) Fig. 6 (b) Fig. 7

(69.4k triangles) (79.9k triangles) (12 triangles)
]_St pass 0.77Tms 1.09ms 0.1ms
2" pass 4.66ms 8.09ms 0.53ms
Frame time 7.7Tms 12.35ms 1.5ms
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[Fig. 7] A cube rotates around xyz axes. Our
approximation with linear motion gives a plausible
result with moderate rotation
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