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1 General 
This paper describes the technical background of VGMark™ 1.1 - Futuremark’s 
benchmark for measuring vector graphics performance on mobile OpenVG™* 1.0 
and 1.1 [1] implementations.  

Futuremark Corporation is a leading provider of PC and handheld device 
performance information and services. VGMark 1.1 is latest addition to 
Futuremark's suite of mobile and embedded systems benchmarking products. 
More information on Futuremark can be found at: http://www.futuremark.com 

As an in-depth review of the related computer graphics concepts is beyond the 
scope of this paper we guide the reader hungry for further knowledge to peruse, 
for example, the excellent books by Foley et. al. [2] and Akenine-Möller [3] for 
detailed explanations of  the ideas and concepts involved. 

2 OpenVG 
OpenVG is a vector and raster graphics API. It offers a possibly hardware 
accelerated interface for not only raster operations but also rendering of paths - 
mathematically defined shapes of any complexity. We give a succinct overview of 
how the usage and capabilities of a vector graphics API possibly differ from those 
of the 3D API.  

In computer graphics rendered images are composed from a large set of simple 
graphics primitives, such as triangles. Calculation of the pixel coverage - which 
pixels must be displayed - for a particular graphic primitive is called rasterization. 
Rasterization commonly requires the most calculations in the graphics pipeline.  

3D APIs such as OpenGL or DirectX use the triangle as their basic graphics 
primitive. Thus the rendered geometry must be composed of triangular or 
rectangular meshes. To draw an arbitrary shape, such as a sphere or a teddy 
bear, the shape must be then decomposed by the application programmer into a 
large set of the graphical primitives the API understands - in this case triangles.  

This process of decomposition is called tesselation and is usually a very critical 
factor in visual quality. Optimal tesselation is a balance between the graphical 
load (minimizing the number of triangles) and approximating the original shape 
as closely as possible (using as many triangles as possible or using the allotted 
number of triangles as efficiently as possible). After the tesselated shape is fed to 
the 3D API pipeline the API offers then projection, clipping, hidden surface 
removal and rasterization of the triangles. Pixel color is calculated from a 

                                            
* OpenVG is royalty-free, cross-platform API that provides a low-level hardware acceleration 
interface for vector graphics libraries such as Flash and SVG developed within the Khronos 
Group. 



 
 

predetermined fixed function 
shading program. 

This type of graphical acce
interactive CAD programs but their development was accelerated through the 
popularity and demands of 3d computer games.

Another approach is to use a shape as the main primitive. In this approach the 
API offers rasterization of a planar surface of any complexity and shape. The 
shape can be a square, the glyph for the letter 'a'
American continent and its waterways. The surface is stored as a collection of 
two dimensional points 
groups of points on which mathematical formula to use to generate the final 
shape. Usually the formulas available are lines, quadratic or cubic splines and so 
forth. For example, a square might cont
draw lines between them appropriately. 
called paths. 

 

Due to the fact that the 
the topological sense) combining them, 
is often referred to as a vector graphics program.

Using shapes as the main rasterizable primitive has the advantage that the API is 
always able to offer the highest quality rasterization to the intended shape 
automatically. This means that they are scalable to any resolution without 
programmers’ intervention.
the application must provide a 
for rendering. Using path as the 
shape as smoothly as possible.
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predetermined fixed function - possibly using stored texture data 

This type of graphical acceleration was first developed for the needs of 
interactive CAD programs but their development was accelerated through the 
popularity and demands of 3d computer games.  

Another approach is to use a shape as the main primitive. In this approach the 
rasterization of a planar surface of any complexity and shape. The 

shape can be a square, the glyph for the letter 'a', or the outlines of the North 
American continent and its waterways. The surface is stored as a collection of 
two dimensional points - vertices, and a set of instructions specific for individual 
groups of points on which mathematical formula to use to generate the final 
shape. Usually the formulas available are lines, quadratic or cubic splines and so 
forth. For example, a square might contain four vertices and the instructions to 
draw lines between them appropriately. In OpenVG, the shape primitives are 

 
Due to the fact that the paths are stored as a collection of points and edges (in 
the topological sense) combining them, a program (or an API) that renders them 

to as a vector graphics program. 

Using shapes as the main rasterizable primitive has the advantage that the API is 
always able to offer the highest quality rasterization to the intended shape 

ically. This means that they are scalable to any resolution without 
programmers’ intervention. To display smooth shapes on a triangle
the application must provide a properly tesselated mesh of the intended shape 

. Using path as the primitive the API always renders the inte
shape as smoothly as possible. 

possibly using stored texture data - or a per pixel 

leration was first developed for the needs of 
interactive CAD programs but their development was accelerated through the 

Another approach is to use a shape as the main primitive. In this approach the 
rasterization of a planar surface of any complexity and shape. The 

or the outlines of the North 
American continent and its waterways. The surface is stored as a collection of 

rtices, and a set of instructions specific for individual 
groups of points on which mathematical formula to use to generate the final 
shape. Usually the formulas available are lines, quadratic or cubic splines and so 

ain four vertices and the instructions to 
In OpenVG, the shape primitives are 

are stored as a collection of points and edges (in 
that renders them 

Using shapes as the main rasterizable primitive has the advantage that the API is 
always able to offer the highest quality rasterization to the intended shape 

ically. This means that they are scalable to any resolution without 
To display smooth shapes on a triangle-based API, 

of the intended shape 
primitive the API always renders the intended 



 
 

 

The OpenVG API enables rendering of visually complex shapes with a very 
succinct syntax. As such it is well suited for rendering complex planar surface 
shapes as required by na

Dedicated 3D API has two things specifi
projected shapes defined in three dimension 
graphics') that OpenVG lacks: perspective projection o
homogenized coordinates and hidden surface removal using the z
algorithm.  

This does not mean that one could not render 3
3D-scenes can be rendered 
hidden surface removal in the application code. 
hidden surface algorithms known in the literature 
known nowadays that hidden surface removal is mostly handled in graphics 
applications either by using z
transformation for paints
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The OpenVG API enables rendering of visually complex shapes with a very 
t syntax. As such it is well suited for rendering complex planar surface 

shapes as required by navigation and user interface applications. 

has two things specifically useful for rendering perspectively 
projected shapes defined in three dimension (ie. something recognizable as '3D 
graphics') that OpenVG lacks: perspective projection of surfaces using 
homogenized coordinates and hidden surface removal using the z

This does not mean that one could not render 3D content using the OpenVG API. 
scenes can be rendered using vector graphics by handling the projection and 

hidden surface removal in the application code. There are many geometry based 
hidden surface algorithms known in the literature - although they are not so well 
known nowadays that hidden surface removal is mostly handled in graphics 

using z-buffer or raycasting. OpenVG supports perspective 
paints - this enables rendering of texturemapped objects.

 
The OpenVG API enables rendering of visually complex shapes with a very 

t syntax. As such it is well suited for rendering complex planar surface 
vigation and user interface applications.  

cally useful for rendering perspectively 
(ie. something recognizable as '3D 

f surfaces using 
homogenized coordinates and hidden surface removal using the z-buffer 

D content using the OpenVG API. 
by handling the projection and 

There are many geometry based 
although they are not so well 

known nowadays that hidden surface removal is mostly handled in graphics 
OpenVG supports perspective 

this enables rendering of texturemapped objects. 
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While dedicated 3D hardware can probably render more complex 3D scenes in 
realtime than OpenVG, there is nothing inherent about the API that would inhibit 
rendering 3D scenes.  

Another notable property of OpenVG is the possibility for efficient full-screen 
antialiasing. Due to the fact that there is no intra-API per pixel depth complexity, 
ie. the draw call order explicitly defines rendering order to paths, vendors can 
implement efficient high quality anti-aliasing rendering algorithms. OpenVG 
specification, however, does not specify any particular anti-aliasing scheme. 
Rather, the  programmer communicates to the API whether he or she would like 
high quality, possibly slower, or  lower quality and possibly faster rendering of the 
paths. Let us state briefly for the benefit of the reader unfamiliar with this issue 
and its implications, that unintended aliasing artifacts can appear due to 
imperfect sampling of the rendered geometry and textures, and appear as jagged 
edges or irritating discontinuities in the rendered image. This problem is ever 
present in computer graphics, but it can be reduced to neglible by employing 
proper rendering algorithms, although usually with the cost of extra calculations 
used in various stages of the pipeline. 

 

 
 

In OpenVG the appearance of a rendered path is based on the active colorization 
algorithm. The property that controls how a path is displayed is called the paint. 
OpenVG defines four paints: solid, linear gradient, radial gradient and the 
pattern. The last mode is used for and enables the display of textures, to which 
any possible 2D transform can be applied.  



 
 

In the above example a single 
modes, ie. a single API command. Combined with different blend modes and 
filters these offer the artist a rich palette for image generation.

Whereas the imaging model of a 3D API can be considered to be s
that of OpenVG is more explicit and in a way closer to how traditional graphic 
artists approach shapes and colors.

In addition to path rendering functionality. OpenVG offers the traditional 
pixelbuffer operations –
be used to enable, cache and optimize some application required operations. 

 

2.1 Discussion 

 

We have outlined the basic functionality offered by the OpenVG API. One 
notable point is that the selection of the API does not limit th
that can be displayed.  

What level of graphic fidelity is achievable using OpenVG
lauded OS X interface 
comes from depth cues and skilled usage of textures and gradien
features that could not be implemented efficien
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In the above example a single circular path is painted using the respective paint 
modes, ie. a single API command. Combined with different blend modes and 
filters these offer the artist a rich palette for image generation. 

Whereas the imaging model of a 3D API can be considered to be s
that of OpenVG is more explicit and in a way closer to how traditional graphic 
artists approach shapes and colors. 

In addition to path rendering functionality. OpenVG offers the traditional 
– copying pixels to and from the display buffer 

be used to enable, cache and optimize some application required operations. 

We have outlined the basic functionality offered by the OpenVG API. One 
notable point is that the selection of the API does not limit the type of graphics 

 

level of graphic fidelity is achievable using OpenVG? Although Apple
lauded OS X interface is implemented on top of OpenGL the ‘3D’ appearance 
comes from depth cues and skilled usage of textures and gradien
features that could not be implemented efficiently using an OpenVG interface.

 
lar path is painted using the respective paint 

modes, ie. a single API command. Combined with different blend modes and 

Whereas the imaging model of a 3D API can be considered to be semi-physical 
that of OpenVG is more explicit and in a way closer to how traditional graphic 

In addition to path rendering functionality. OpenVG offers the traditional 
he display buffer – which can 

be used to enable, cache and optimize some application required operations.  

We have outlined the basic functionality offered by the OpenVG API. One 
e type of graphics 

? Although Apple’s 
is implemented on top of OpenGL the ‘3D’ appearance 

comes from depth cues and skilled usage of textures and gradients. There are no 
tly using an OpenVG interface. 
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Perhaps one of the more important points to consider when choosing and API for 
a project is that of software complexity. While all types of content are displayable 
on any API, there are complexity costs involved if the API does not offer native 
interface for the required operation – and the programmer must somehow 
overcome this. 

In a varied middleware ecology this would not be an issue as required 
components such as content pipe could be handpicked from various vendors. 
However, at the time of writing this paper the young mobile high-end graphics 
market does not yet offer compelling middleware solutions for graphics related 
projects, resulting in that almost all extra-api development must be handled 
inhouse or per project basis. 

2.1.1 Benchmarking 
 

The modern mobile device is a complex computing device composed of one or 
more processors and other supporting systems. Benchmarking mobile devices 
has the same problems as benchmarking any computer. While the individual 
benchmark might be concentrated on a single API performance, actual 
application performance depends usually also on other factors than just 
efficiency of a specific subsystem implementation. Also, in mobile and embedded 
context energy usage becomes an interesting factor. 

We recognize that a mobile device performance evaluation should be carried out 
by collecting as much data as possible, both from automated tests as well as 
manual investigation.  

What we offer is an ensemble of tests for performance benchmarking an 
OpenVG 1.0 and 1.1 implementations for complex use cases as well as atomic 
feature test. The complex tests should not be taken as pure application loads. 
Real applications would have specific portions of their code well optimized while 
our tests concentrate in generating a combination for specific graphical output. 
The test loads are useful for comparing the performances of different OpenVG 
implementations to each other and for vendors as a reference during 
implementation development. 

3 VGMark 1.1 
VGMark 1.1 is targeted to measure the performance of OpenVG capable mobile 
and embedded devices. It also shows the difference between hardware 
accelerated and non-accelerated implementations. The tests were selected as 
representatives of real-world use scenarios. This product is targeted mainly for 
hardware vendors and device manufacturers.  
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VGMark 1.1 includes different types of tests; “Application tests” and “Feature 
tests”. This structure aims to measure both real world usage and theoretical 
performance of the implementation. VGMark 1.1 also has tests for rendering 
quality, as this is a very important aspect on especially 2D graphics. 

VGMark contains two test application suites. One targeted specifically for 
OpenVG 1.0 compliant content and the other, the OpenVG 1.1 addendum for 
OpenVG 1.1 specific features and some complementary tests. 

There is not yet overall score calculation implemented in the benchmark, but 
instead the results are reported one by one. The validity of the results is 
controlled by the results certification process, where Futuremark validates the 
results achieved by customers. 

The VGMark 1.1 product pages describing e.g. the licensing information are 
located at: http://www.futuremark.com/products/. From there, please navigate to 
VGMark 1.1 under ‘Handheld benchmarks’. 

Note that the screenshots used here are for demonstrating the test content only, 
we also have official screenshots available for public use at the product page 
referenced above. 

All other licencing and pricing enquiries can be emailed to 
sales@futuremark.com. 

3.1 Requirements and Limitations 
VGMark assumes full compliance with OpenVG spec 1.1 and EGL spec 1.2 from 
the target implementation. The implementation is thus supposed to pass all 
OpenVG and EGL conformance tests. 

The resolution for the test run is configurable. The content is created to support 
4:3 aspect ratio resolutions up to VGA. Higher resolutions work also, but the 
visual quality of the content may suffer in some cases.  

Modifying the binary data is possible with an additional tool, the finalizer tool. The 
finalizer enables optimizing the content for target device’s screen resolution and 
maximum raster image resolution. More specific optimizations can be easily 
added later according to customer wishes. Some of the most notable possibilities 
for customization are texture compression, different geometry and path data 
formats and different basic data types. The maximum texture size limit is 
256*256. 

All tests can be run with the different quality settings of OpenVG.  
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3.2 Application Tests 

The application tests simulate different kinds of use cases for OpenVG. The tests 
are somewhat different from each other to enable the different features of 
OpenVG affect the results in a realistic way. 

3.2.1 User Interface Test 

 
The User Interface application test simulates navigating through icon based user 
interface. 

Use Case Description: 

1. The scene starts with showing UI of a phone. View consists of 9 icons 
representing different applications. 

2. The icons are navigated through by showing a cursor moving on top of 
icons. Once the cursor is on top of an icon, the icon is scaled larger and 
background icons are scaled down. The background icons are also 
smoothed (using vgGaussianBlur ) slightly to make them appear out of 
focus. The cursor stops on some icons for a while, during what the icon 
shows details by animation. 

3. A message pops up, notifying about a meeting and asking if the user wants 
to get driving directions to the destination, which leads us to the next 
application test. 

The User Interface test includes the following aspects of OpenVG & vector 
graphics: 
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- Antialias rendering: depends on the OpenVG Quality setting, “BETTER” on 
by default. 

- Vector fonts (icon labels, text on the pop up) 
- Path, straight line, quad/cubic Bezier curve 
- Uniform scaling 
- Rotation (on animated icons) 
- Fill path with gradient (icons) 
- Draw Image (multiply mode for icons and the pop up, normal mode for 

background) 
- Common blending (icons and the pop up) 
- Off screen rendering (shadows, cursor, moving dialog, out of focus icons) 
- Gaussian blur (shadows, cursor, dialog motion blur, out of focus icons) 
- Color matrix (shadows) 

 

The metric for the UI test is frames per second. 
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3.2.2 Navigation 

 
The Navigation test simulates a mapping application, where a user is travelling 
through a city.  

Use Case Description: 

1. A large scale map is shown 
2. The view zooms to the start point 
3. The large scale map is cross faded to a more detailed map 
4. The route and navigation in a city is shown by rotating the map  

a. Map scale and speed are shown on the top of the screen 
 

The Navigation test includes the following aspects of OpenVG & vector graphics: 

- Antialias rendering, quality setting “BETTER” is used by default 
- Path, straight line, quad/cubic Bezier curve 
- Stroked paths 
- Stroke attributes (e.g. street corners) 
- Uniform scaling 
- Rotation 
- Translation 
- Fill & stroke path with gradient and solid colour 
- Common blending (during scaling) 

The metric for this test is frames per second.  



 
 

3.3 Feature T ests

Feature tests are targeted for measuring different single features of OpenVG 
implementation. With each test we aim to test only a selected feature and 
minimize the effect of an

3.3.1 Segment C ount

 
 
Segments are the “basic building blocks”
a line at simplest, or a 
terminology, segment could 
polygon. As being such
segment drawing performance is justified to be included in 

The segment count tests consist of 
and without path interpolation, stroked cubic path with path interpolation and 
filled and stroked cubic path with path interpolation.
sample image, only segments (outlines)
minimal. 

The metric for these tes
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ests  

Feature tests are targeted for measuring different single features of OpenVG 
implementation. With each test we aim to test only a selected feature and 
minimize the effect of any other features. 

ount  

 

basic building blocks” in vector graphics. One segment can be 
a line at simplest, or a very complex curve. For those familiar with 3D 
terminology, segment could perhaps be easier to understand by 

such a central aspect of vector graphics
segment drawing performance is justified to be included in VGMark 1.0

The segment count tests consist of five subtests: straight line, cubic path with 
th interpolation, stroked cubic path with path interpolation and 

filled and stroked cubic path with path interpolation. As can be seen from the 
sample image, only segments (outlines) are drawn, and thus fill effect will be 

The metric for these tests is segments/s. 

Feature tests are targeted for measuring different single features of OpenVG 
implementation. With each test we aim to test only a selected feature and 

. One segment can be 
complex curve. For those familiar with 3D 

easier to understand by comparing it to 
a central aspect of vector graphics, measuring the 

VGMark 1.0. 

five subtests: straight line, cubic path with 
th interpolation, stroked cubic path with path interpolation and 

can be seen from the 
, and thus fill effect will be 
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3.3.2 Fill Rate 

 
 
When images are represented with the vectors, fill is needed. The term and 
meaning is the same as in 3D graphics, and is also pretty self-explanatory. By 
filling, a color is added to the space on the image/object. The “color” used can 
also be a image (texture), but the basic procedure for the hardware is still the 
same: coloring the pixels on the screen. As using fill can hardly be avoided when 
creating any graphic content, tests measuring fill rate performance are justified. 

The fill rate tests in VGMark 1.0 consist of three subtests: single color, gradient 
and patterned. These tests stress the hardware by using large amounts of pixels 
filled with different paints and alpha values. 

The metric for these tests is pixels/s 
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3.3.3 Path Count 

  
A path is the basically a set of segments forming the desired image. It can be a 
line at simplest, or a very complex image with hundreds of segments. The closest 
term from 3D context would probably be “batch”. The tests are created to stress 
the path drawing and thus all other activity is kept to a minimum. This is why the 
tests are not that impressive graphically.  

The path count will measure the theoretical maximum performance in drawing 
paths only. The tests consist of two versions: with and without matrix load. 

The metric for these tests is paths/s. 
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3.3.4 Rendering Quality 

  
As with all graphics content, quality is very important, and VGMark 1.0 also has 
rendering quality tests. With these tests we provide a score that represents an 
average difference when compared to a “perfect” image. As image quality often is 
considered differently with different people, we also provide means for subjective 
comparison by outputting the frames. 

The rendering quality tests compare rendered images with control images. 
Control images have been calculated using box filtering with fully accurate 
sampling. This corresponds to using subpixel grid of infinite number of sample 
points. 
 
Tests give feedback in three ways:  

1. Frame and corresponding test image are briefly shown, along with third 
image outlining difference between the two. If needed, these images can 
also be saved to disk. 

2. Mean pixel difference deviation and maximum pixel difference of images 
are given. 

3. Differences are used to calculate a simple score. Score function is of the 
form score = a*(max_difference) + b*(mean_difference) + c  with suitable 
coefficients based on subjective estimation of quality. Score is thus only 
meant to be understood as a crude order of quality and as a guideline. 
Maximum score is 10. 

 

 



 

 
 
 

Page 16 of 23 
 
 

3.4 Tests: VGMark 1.1 addendum 

3.4.1 Animation (Flash) 

 
Adobe Flash [reference] is perhaps one of the common vector formats 
nowadays. Adobe Flash vector content is nearly ubiquitous in the web. The main 
applications of Flash are numerous, ranging from sidebar animated commercials 
to rich media UI:s and animation. 

The VGMark 1.1 Animation test offers a flash-like animation benchmark. The 
purpose of this test is to supply our customers a plausible flash animation test 
load. 

The test contains a short car chase cartoon. All of the paths are generated on a 
per-frame basis and the test has a frame specific varying load. The total length of 
the animation is 750 frames. Target frame rate (for the original content) is 30 fps 
but the animation is not scaled performance wise to any OpenVG 
implementation. The frame rate is not limited in any way. 

The test outputs an fps score averaged over the length of the movie (i.e total 
frames rendered / time).  



 
 

3.4.2 Font 

First computer fonts w
scaled, it would exhibit aliasing artifacts 
typeface had to store bitmap files for each wanted resolution to provide a visually 
pleasing effect.  

Modern computer fonts are 
OpenVG paths. They are usually composed of linear segments and quadratic or 
cubic bezier splines. Storing the fonts in vector format ensures that it is possible 
to render a glyph at the maximum resolution av
be a printer or a monitor. 
Adobe's PostScript and Apple's TrueType. 

Rendering vector fonts legibly and in an ae
in situations where the dimensions of the visual elements of a glyph face are near 
to pixel size is difficult. The problem is that simple multisampling does not 
necessarily work as inte
common situation where large amoun
browsers, text editors
accentuated for many non
more complex than in the roman alphabet. In the worst case importa
glyph faces required for readability can degrade into illegible pixel soup.  
Legibility can be enhanced using modern font rendering algorithms. 

Layout for text rendering requires a bit more than just catenat
horizontally. Although such a simple approach can certainly result in a legible 
result, it is usually expected that paragraphs of readable text follow certain 
aesthetic conventions.  

One key-technique in laying out text is kerning. Glyph faces have hollows, nooks 
and crannies. Spacing glyphs using just a constant minimum horizontal distance 
can result in visually imbalanced sentences with irritating visual discontinuities. 
Kerning means adjusting spacing of glyph face pairs to visually balance the 
empty space left between the glyph faces. Proper kerning makes the text easier 
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First computer fonts were stored as hand tuned bitmaps. If a typeface was 
scaled, it would exhibit aliasing artifacts - in other words, become blocky. Thus a 
typeface had to store bitmap files for each wanted resolution to provide a visually 

Modern computer fonts are created and stored in a similar vector format as 
OpenVG paths. They are usually composed of linear segments and quadratic or 

Storing the fonts in vector format ensures that it is possible 
to render a glyph at the maximum resolution available to the output device, may it 
be a printer or a monitor. Examples of common commercial typeface formats are 
Adobe's PostScript and Apple's TrueType.  

Rendering vector fonts legibly and in an aesthetically pleasing way on a monitor 
e the dimensions of the visual elements of a glyph face are near 

to pixel size is difficult. The problem is that simple multisampling does not 
necessarily work as intended when the glyph size is only a few p

where large amounts of text are displayed, such as 
tors, email applications and so forth. This problem is 

accentuated for many non-latin scripts which have glyph faces that are much 
more complex than in the roman alphabet. In the worst case importa
glyph faces required for readability can degrade into illegible pixel soup.  
Legibility can be enhanced using modern font rendering algorithms. 

Layout for text rendering requires a bit more than just catenating
ough such a simple approach can certainly result in a legible 

result, it is usually expected that paragraphs of readable text follow certain 
 

technique in laying out text is kerning. Glyph faces have hollows, nooks 
crannies. Spacing glyphs using just a constant minimum horizontal distance 

can result in visually imbalanced sentences with irritating visual discontinuities. 
Kerning means adjusting spacing of glyph face pairs to visually balance the 

een the glyph faces. Proper kerning makes the text easier 

 
ed as hand tuned bitmaps. If a typeface was 

in other words, become blocky. Thus a 
typeface had to store bitmap files for each wanted resolution to provide a visually 

created and stored in a similar vector format as 
OpenVG paths. They are usually composed of linear segments and quadratic or 

Storing the fonts in vector format ensures that it is possible 
ailable to the output device, may it 

Examples of common commercial typeface formats are 

tically pleasing way on a monitor 
e the dimensions of the visual elements of a glyph face are near 

to pixel size is difficult. The problem is that simple multisampling does not 
ded when the glyph size is only a few pixels high - a 

ts of text are displayed, such as in web 
, email applications and so forth. This problem is 

have glyph faces that are much 
more complex than in the roman alphabet. In the worst case important features of 
glyph faces required for readability can degrade into illegible pixel soup.  
Legibility can be enhanced using modern font rendering algorithms.  

ing glyph face paths 
ough such a simple approach can certainly result in a legible 

result, it is usually expected that paragraphs of readable text follow certain 

technique in laying out text is kerning. Glyph faces have hollows, nooks 
crannies. Spacing glyphs using just a constant minimum horizontal distance 

can result in visually imbalanced sentences with irritating visual discontinuities. 
Kerning means adjusting spacing of glyph face pairs to visually balance the 

een the glyph faces. Proper kerning makes the text easier 



 
 

to read and visually consistent. Usually typefaces include kerning information of 
some sort. 

 

One of the most important single features in OpenVG 1.1 is the glyph rendering 
functionality. While not a full fledged text rendering engine, it offers a low level 
backend that simplifies glyph layout and kerning and most importantly makes it 
possible for vendors to implement high
solution. 

It is very difficult to give any automatic meaningful scoring to font rendering. The 
problem in font rendering is that the quality and legibility of glyph rendering is 
hard to automize. Therefore the most important criterion in evaluating the quality 
of a font implementation is the trained human eye.

The most important rendering mode for the font is the solid paint as this will be 
used for large bodies of text to be read. However, the test does cycle over all of 
the possible fill and stroke combinations defined in the specif

Font rendering tests all the combinations from applying 5 different paints 
linear and radial gradient, pattern and empty 

Although an fps score is provided for the test, its importance should be 
considered diminishing compared to the visual evaluation of 
rendering quality. 
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One of the most important single features in OpenVG 1.1 is the glyph rendering 

not a full fledged text rendering engine, it offers a low level 
backend that simplifies glyph layout and kerning and most importantly makes it 
possible for vendors to implement high-quality font rasterization algorithm in their 

lt to give any automatic meaningful scoring to font rendering. The 
problem in font rendering is that the quality and legibility of glyph rendering is 
hard to automize. Therefore the most important criterion in evaluating the quality 

n is the trained human eye. 

The most important rendering mode for the font is the solid paint as this will be 
used for large bodies of text to be read. However, the test does cycle over all of 
the possible fill and stroke combinations defined in the specification.

Font rendering tests all the combinations from applying 5 different paints 
linear and radial gradient, pattern and empty - to strokes and fills.

ough an fps score is provided for the test, its importance should be 
ng compared to the visual evaluation of an 

to read and visually consistent. Usually typefaces include kerning information of 

One of the most important single features in OpenVG 1.1 is the glyph rendering 
not a full fledged text rendering engine, it offers a low level 

backend that simplifies glyph layout and kerning and most importantly makes it 
quality font rasterization algorithm in their 

lt to give any automatic meaningful scoring to font rendering. The 
problem in font rendering is that the quality and legibility of glyph rendering is 
hard to automize. Therefore the most important criterion in evaluating the quality 

The most important rendering mode for the font is the solid paint as this will be 
used for large bodies of text to be read. However, the test does cycle over all of 

ication. 

Font rendering tests all the combinations from applying 5 different paints – solid, 
to strokes and fills. 

ough an fps score is provided for the test, its importance should be 
an implementation's 
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3.4.3 Mask 

 
All drawing operations may be modified by a drawing surface mask (also known 
as an alpha mask for historical reasons), which is a separate implementation-
internal buffer defining an additional coverage value at each sample of the 
drawing surface. The values from this buffer modify the coverage value 
computed by the rasterization stage of the pipeline. 

Mask test load benchmarks the vgRenderToMask functionality described in 
Chapter 7.2 in OpenVG Specification Version 1.1 document. The test contains 
three layers of animated paths rendered to mask and then made visible by 
rendering a rectangular path on top of the masked area. 

3.4.4 Paints and Blends 

 
Paints and Blends tests do not test VGMark 1.1 specific features. Rather, they 
supplement the atomic feature tests in VGMark 1.0. Both tests use the same 
animated paths as a test load.  
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The paint test cycles through four different paint modes for the path fills: solid, 
gradient, radial gradient and pattern.  

Blend test uses solid fill, but alternates the blend modes for the paths through 
src_over, multiply, screen, darken and lighten modes.  
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4 Any Questions Unanswered? 
If you have any questions about VGMark 1.1, or need more information about 
anything of the above, please don’t hesitate to contact us at: 
 
Futuremark Corporation, http://www.futuremark.com 
 
 
Mr.  Mikko Kuitunen 
Programmer, Mobile and Embedded solutions 
 
Futuremark Corporation 
Kappelitie 6 D 
FIN-02200 Espoo 
FINLAND 
Tel: +358-20 759 8250 
Fax: +358-20 759 8251 
Email: sales@futuremark.com 
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