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Solving a research problem 
with open source software -
A Story of Collaborat ion



Our Team

• Wemake calls for scientific software ideas

• Researcherssubmit their idea and we choose the bests

• Ideaswith the greatest ratio of impact/ work win



Context

A Researcher from Université Laval's
Faculty of administration contacted us

Need to analyse large corpora of 
financial documents



The Research Project

• Compare the quality of financial reports 
of federal corporations

• In particular , between the English and 
french version

• Study the evolution of prevalence of 
terms related to the environment



Technical needs

• Find the frequency of common terms

• Compute a set of readability scores

• Involve 80,000 financial PDF documents
• Ranging from one to a few hundred pages

• E.g. Dale-Chall score formula



Our Goals

• Get a set of readability scores of PDF documents

• Get Frequent Terms of each PDF document

• (Bonus) Allow researchers to easily run the analyzes
themselves



Find a software (or build one?)

• Wedidn't want to build one ourselves
• Wewant to avoid maintaining it
• Probably involve more work
• Will likely never be re-used

• Find/ contribute to a pre-existing software is preferable
• No maintenance needed
• Maximize re-use
• (Probably) less work



Weigh the pros and cons of each method

3 tools/ methods that could solve our problem
• Tesseract + Python
• Google API Cloud Vision + Python
• Voyant-Tools

• https://voyant -tools.org/



Wechoose Voyant-Tools

• Has a nice UI and is open source

• It nearly has all the functionalities we need
• Just missed the readability scores

• However: likely to encounter scalability issues



Establishing a contribution plan

• Wecontacted the maintainers to validate their
interest in our additions

• Basically: we would like to add several
readability scores to Voyant-Tools

• They agreed :)
• Wemade a plan



Encounter scability issues

• Wedid some load tests
• Can't handle more than ~3000 PDF

• (Not bad actually!)

• It was not a big surprise
• Weexpected to use Voyant-Tools backend 

rather than use the web page



Switching to Trombone

• Weask the maintainers:
• They suggest we use Trombone

• Trombone is used by Voyant-Tools backend
• https://github.com/voyanttools/trombone

• Wecontribute a way to run Trombone as a CLI



Our contributions

• Weadded the following readability scores
• Dale-Chall Index
• SMOG Index
• Gunning FOG Index
• Coleman-Liau Index
• Automated Readability Score
• LIX Score

• Eachof them was added and validated
through a PR on Github



Access Trombone from Python

• Wehave software with the desired
functionalities

• Wenow want to use it in batches

• Weknow Python, the researcher knows
Python, let's use Python!

• Wemake PyTrombone, a Python wrapper for 
Trombone

• https://pypi.org/project/pytrombone/

https://pypi.org/project/pytrombone/


Running the analyzes

• Now we have all the tools we need

• Wemade scripts to
• Calculate the readability scores
• Get the frequent terms

• Weused Compute Canada
• To have a reusable method for 

researchers

https://github.com/ulaval-rs/trombone-scripts

https://github.com/ulaval-rs/trombone-scripts


Wehave the Readability scores
And the frequent terms

Wefinally have the researcher's results!



Review of our goals

• Get a set of readability scores for PDF documents
• Check

• Get Frequent Terms of each PDF document
• Check

• (Bonus) Allow researchers to easily run the analyzes themselves
• Meh, PyTrombone is fine



Conclusion

While solving the researcher's problem:
• Wecontributed to an open-source project rather than start our own

• This maximizes the reuse of our work
• No maintenance
• The maintainers really help over many parts of the project
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