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Introduction Method Results
Designers and artists world-wide rely on vector graphics to design CPU Triangulati on Fragment Shader State Machine Chart 1 Chart 2
and edit 2D artwork, 1llustrations and typographic content. There 1s a R — SRR —
recent trend of vector graphic applications moving to mobile plat-
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real time vector editing experience.
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1. Write union of AA to coverage
buffer.
2. Pixel Memory State = AA.
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1. Read coverage from buffer
2. Multiply coverage to color
and write to color buffer.
3. Clear coverage buffer.
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Discard fragment.

Pixel Memory 40
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1. Write to coverage buffer. - 200 _
2. Pixel Memory State = AA. - !
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Chart 1: First frame draw comparison (w/o cache)  Chart 2 : Frame redraw comparison (with cache)

1. Write union of AA to coverage
buffer.
2. Pixel Memory State = AA.

1. Clear pixel memory.
2. Pixel Memory State = None.

Pixel Memory
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Our solution builds upon standard stencil then cover paradigm and
develops an algorithm targeted for GPUs based on tile based deferred
rendering architecture. Our technique provides an efficient way to

1. Write to coverage buffer.
2. Pixel Memory State = Fill.
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use signed distance based anti aliasing techniques with ’stencil then ) ©) ©) Fragment shader reads current values in frame bufter (pixel memory) N\
cover’ paradigm. Our solution builds over the stencil then cover Color Trianol Control Trianole T Tnterior Trianalc Overlapping Control to decide the state changes n pixel memory for current fragment. On ,}

Ol0r 1riangic . . . . .
method but solves the perfomance issues due to multisampling, two . . © and Interior Triangle mobile devices, reading curent pixel memory from framebuffer 1s free |
9
render passes for each vector Ob] ects and also allows batching of 1. Input vector shape 2. Cubic Beziers approximated by Quadratic Beziers 3. Color Triangles 4. Quadratic Of performance COSt using ‘Framebuffer Fetch’. Our tecnlque uses a rl"
Bezier Control Triangles 5. Interior Polygon Triangulation 6. Total Coverage triangles and color triangles : . / - r"‘
vector objects for optimal performance. Mobile GPUs (tile-based | | single render pass to write coverage and color values and clears the @& Y
: - - . Col . | Color | | | Color | ‘ ' 1
GPUs) allows reading current pixel memory without any perfor- ‘ Coverage Triangles | COO | Coverage Triangles | ;0% | CoverageTriangles | ;009 | COVErage buffer in same reqder pass. This allow§ to bat.ch gnd render VLﬂ\I VTN
mance penalty (t exture barriers or different draw calls). This tech- ) _ mlﬂtlp le vector Ob.] ectsna Slngle render call leadlng to Slgnlﬁcant per- Artwork quality rendered using our technique
| | ! .

nique exploits this fundamental property of mobile GPUs. P1 Triangulation Output P2 Triangulation Output P3 Triangulation Output formance gains.

Vertex Buffer Layout for drawing multiple paths in a single draw call

GPU Framebuffer States in Render Pass
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