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 \What is the problem?
* \What is our solution”

e Results and conclusion
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Gustavson 2011 and Danielsson 1980






 Any Line or Quadratic Bézier curve can be transtormed into a fixed,
known form with a series of transtormations ( Iranslation, Rotation,

Scaling)
o All lines can map to a simple horizontal line section of
y =

o All Quadratic Bézier curve can map onto a segment of the curve

y =
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Fundamentals - Quadratic Beziers 3
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0+ ar+b=0
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(-0.235, 0.439)

(0.156, 0.287)

(0.4195, 0)

0.4 0.5



https://www.desmos.com/calculator/lvwv689bx0

(1.631, 2.659)

(-0.585, 0.342)

(0.523, -0.954)



https://www.desmos.com/calculator/l9ssbp9xqh

* FOr any given segment
* We can take an arbitrary point in space around it
* Using the transformed point, calculate distance to canonical form
* Scale back to give real distance

* We can tell if the point is inside or outside the segment
e Lines: sign of y
e Quadratic Bézier’'s side of tangent from nearest point on curve

 Sample around a segment in a pixel grid and we have signed distance
values!





https://www.desmos.com/calculator/wxqfhychxu
https://www.desmos.com/calculator/wxqfhychxu

for each segment
for each bounds row
for each bounds column

calculate distance and winding score();

for each row
for each column

resolve to distance map();









Right to Left +1, Left to Right -1



Summary the delta winding score from left to right





https://www.desmos.com/calculator/wuugaixiwh
https://www.desmos.com/calculator/wuugaixiwh
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Results In Numbers
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C codereview.chromium.org/164314 2/diff/280001/src/gpu/GrDistanceFieldGenFromVe O

src/gpu/GrDistanceFieldGenF.., Side of Quadratic Bezier Technique transformation only ARM Technique Complete Transform Quadratic Bezier Transform Line skia/SkDistanceFieldGen.cpp...

- (:f1r()rTTiLJrT1 (:()(163 FQf;\/iG;VV!; Help | Chromium Project | Sign in

Issues Search
Open Issues | Closed Issues | All Issues | Sign in with your Google Account to create issues and add comments

Side by Side Diff: src/gpu/GrDistanceFieldGenF romVector cpp

Context: 10lines [ Column Width: 80 Tab Spaces: 8 Adjust View
Issue 1643143002: Generate Signed Distance Field directly from vector path B URL kia.g

Patch Set: Transform tolerance to fix winding number assertion issue. Created 3 months, 4 weeks ago Jump to: src/gpu/GrDistanceFieldGenFromVector.cpp ot

Use n/p to move between diff chunks; N/P to move between comments. Please Sign in to add in-line comments. View unif

r.h ('K') | src/gpu/batche
nments ()|

Copyright 2016 ARM Ltd.

Use of this source code is governed by a BSD-style license that can be
* found in the LICENSE file.
v/

#include "GrDistanceFieldGenFromVector.h"
#include "SkPoint.h"

#include "SkGeometry.h"

#include "SkPathOps.h"

#include "GrPathutils.h"

#include "GrConfig.h"

*

/

If a scanline (a row of texel) cross from the kRight SegSide

of a segment to the kLeft SegSide, the winding score should

add 1.

And winding score should subtract 1 if the scanline cross

from kLeft SegSide to kRight SegSide.

Always return kNA SegSide if the scanline does not cross over

the segment. Winding score should be zero in this case.

You can get the winding number for each texel of the scanline

by adding the winding score from left to right.

Assuming we always start from outside, so the winding number

should always start from zero.

|

<= Scanline & side of segment
<= Winding score
<= Winding number
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Much better quality
Higher performance. In its current state we are above 75% taster.

Highly parallel algorithm (currently single threaded but can be easily multi-
threaded)

Lots of scope for improvements and optimisations (still in beta)

Only CPU version at the moment but the whole algorithm is based around
GPU architecture so it will be much faster with GPU

Not [imited to Font glyphs but any path can be converted to SDF





https://www.desmos.com/calculator/lqn6g1tpty
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A general second-degree curve is defined by an equation of the form

X'CX = (x,y,1)

& &

h g X

b flly] =0
f c |

This is equivalent to the component equation

az® + 2hzy + by” + 29z + 2fy +c =0

In order to define a parabola (a second-degree Bezier) the coefficients must also satisfy

ab — h? =0



We assume the input consists of three points in 2D, b0, bl and b2 where bl is control point.
Find an equation which takes 2D vector and returns a 6D vector

F(z,y) = (2°,2y,y°, 2,1, 1)

Now we turn to the Bezier control points (b0, bl, b2) and from these define 3 new points along the curve:

1
— —(9b b b
C1 16(90+6 1 T 2)
1
Co = Z(bo + 2b1 + b2)
1
C3 — —(b() -+ 6b1 + 9b2)

16



We now define the 5 X 6 matrix A

b

QO
N = O

o

F(bo)
(1)
(c2)
(¢3)
(b2)

RS IS IS BES

SO
\

[CL, h, b,g, C, f] — [B(), —1/231, BQ, —1/233, B4, —1/235]



a = (yo — 2y1 + 1y2)°
b p— (,CL'O — 2371 —+ 372)2

C = x%y% — 4x0T1Y1Y2 — 22022Y0Y>2
h = —(yo — 2y1 + y2)(T0 — 221 + 22)

g = ToYoY2 — 2ToY] + 2ToY1Y2 — ToYs + 2T1YoY1 — AT 1Yoy2 + 2T1Y1Y2

7
dxoxoyy

— x2y3 + 2z0y0Y1 + T2yoY2 — 2%2Y;

f = —(x(Q)yQ — 2x0X1Y1 — 220T1Y2 — Tox2Yo + 4xox2y1 — ToT2Y2 + 2'@%90

+ Qx%yz — 22122y — 2x1T2y1 + 93390)

4x%yoy2 — 4x122Y0Y1
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Lol



cos) —smb O

Ry = | sinf)l cosf O
0 0 |

cos f = -
-V a+b { it <0

signum(x) _ |
" | 0 +b)h)\/ b +1 otherwise
sin § = —signum((a
a—+0b
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Performanc

Test cases SDF Generation time(ms) avg.(ms) o
Tiger (ARM) 1591.877103| 1570.867658| 1585.281014| 1592.140317| 1574.57006| 1582.94723 1.47x
Tiger (Skia) 0323.360443| 2324.164629| 2330.242872| 2332.234621| 2301.774502| 2322.355413
)Coun"ies(ARM 1543.180108| 1552.965522| 1568.936348| 1563.890934| 1554.955125| 1556.785607 1.76x
Countries(Skia)| 2783.946037| 2717.692852| 2723.564148| 2740.092278| 2770.129919| 2747.085047
Vaasa(ARM) 1940.449476| 1916.500211| 1915.157199| 1922.863245| 1907.956362| 1920.585299 1.25x
Vaasa(Skia) 2417.225361| 2453.290224| 2302.508593| 2434.435368| 2424.861908| 2406.464291
iceland(ARM) | 1641.598582|  1633.31306| 1623.172998| 1633.633852| 1586.660147| 1623.675728 1.98x
iceland(Skia) 3170.907497| 3288.432121| 3247.562647| 3211.12895 3196.832895| 3222.972822
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