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Overview
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using texvc
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1. Automation Framework

2. Comparison of math images

4. Future Work
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Presentation MathML

• Enables Copy and Paste

• Good presentation

• Accessibility

• Better text integration

• Reduces bandwidth
– Wikimedia 15 Billion visits

– 5 pages per person and month (p/pm)

– Central African Republic 0.1 p/pm

– Ireland 19p/pm
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https://addons.mozilla.org/firefox/addon/native-mathml

• Lack of fonts

• No country of
mathematicians

• Add-on required

• … otherwise SVG
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Comparison to old rendering
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https://github.com/wikimedia/mathoid
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https://github.com/wikimedia/mathoid


Performance
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mathpipe Automation 
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Comparison of math images
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Comparison of math images

Significant changes

• Missing characters

• Different shapes

• Space changes

• Spatial misalignments

• Touching and breaking of 
symbols

Insignificant changes

• Font changes

• Space changes

• Touching and breaking of 
symbols
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Trade-off



Image comparison method
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Binarisation & Connected component analysis

Cropping & Scaling

Simple component pairing

Touching component analysis

Result reporting



Binarisation & Connected 
component analysis

• Binarisation based on threshold

– Different encodings

– Grey scale vs. Transparency

• Connected components

– Standard methods [He et al.]
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Cropping & Scaling

• Remove superfluous background padding

• Avoid resize artefacts

• Virtual scaling
using floats
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Simple component pairing
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Iterative algorithm
1. Tight constraints on

• position
• size
• aspect ratio

2. Verification based on metric shape similarity
3. Relaxing parameters

Possible results
a) No unpaired components
b) Relaxing parameters exceeds limit
c) Multi match



Touching component analysis

• Iterative algorithm

– Start at largest unpaired component

1. Try all combinations based on neighbouring
unmatched components

2. Shape similarity test

3. If success  remove element from set

– Finish on no remaining elements == finished 
processing the smallest element
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Result reporting

• Components grouped into four groups

1. Simple matches

2. Touching matches

3. First image unpaired

4. Second image unpaired

• Comparison passed if only groups 1 (+2) are 
not empty
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Overview

1. Introduction to Wikipedias new math rendering 
using mathoid

2. Improvements over the old math rendering 
using texvc

3. Comparing different math rendering engines 
using mathpipe
1. Automation Framework
2. Comparison of math images

 1st Result
4. Future Work
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1st Result
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R_{ix}(t)=M_{i}A_{ix}(t)\frac{}{}
<mfrac xml:id="p1.1.m1.1.14a" xref="p1.1.m1.1.14.cmml">

<mi xml:id="p1.1.m1.1.14.2" />

<mi xml:id="p1.1.m1.1.14.3" />

</mfrac>

<apply xml:id="p1.1.m1.1.14.cmml" xref="p1.1.m1.1.14">

<divide xml:id="p1.1.m1.1.14.1.cmml"/>

<csymbol cd="latexml">absent</csymbol>

<csymbol cd="latexml">absent</csymbol>
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Future work

• Improve reliability

• Investigate all results

• Complete web service

http://png.formulasearchengine.com

• Integrate to the standard WikiMedia
development workflow
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