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Ballot results verified



Need access to CVRs



OpenCount

● System to tabulate optical scan ballots
● Enable ballot level risk-limiting audits



What are the challenges?





How to locate the voting targets?



Vendor specific configurations?
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OpenCount not custom to vendor
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Blank ballot



Labeled blank ballot



Extract voted targets















Requires automatic grouping



OpenCount

● Opencount is system to tabulate optical 
scanned ballots

● Require an example of every unique ballot in 
an election



OpenCount design

Interleave computer vision processing with 
focused operator verification 



System overview

Two phases
● blank ballot processing: guide operator to 

annotate blank ballots
● voted ballot processing: extract CVRs
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Locate voting targets on blank ballots



















Attribute patches combined 
uniquely identify blank ballot



Attribute patch examples

Language patch Party patch



System overview

Two phases
● blank ballot processing: guide operator in 

creation of ballot metadata
● voted ballot processing: extract CVRs





Language?



Party?



Grouping verification

● Operator examines grouping result
● Bulk accepts when groups are correct
● Correct when necessary

















Mark classification

● Operator shown sorted list of voter marks
● Selects border between marked and not
● Effort focused on edge cases





Validation: OpenCount was used to 
support 5 risk-limiting audits in 2011

Stanislaus
3151 ballots

Merced
7120 ballots
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Alameda
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Sequoia

Ventura
17301 ballots

Alameda
1374 ballots



Diebold

San Luis Obispo
10689 ballots



● Ballots scanned and tabulated by 
OpenCount

● Operator+computing processing time ranged 
between 20min-5hours per election (single 
desktop computer)

● Results compared to official count
○ For the few discrepancies, officials agreed 

OpenCount interpretations were more correct than 
vendor's tally

● During risk-limiting audit all pulled ballots 
were observed to match the OpenCount 
CVRs

Validation: OpenCount was used to 
support 5 risk-limiting audits in 2011
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Completed: Napa, Madera
Upcoming: Marin, Yolo, Santa Cruz, and 
Orange

Scale and complexity of task motivate 
extensions:
● multi-page ballots
● semi-automated processing to ease the data entry
● develop custom OCR-like method for verifiable precinct 

number extraction
● Relax assumption about having every unique blank 

ballot

Ongoing work: California pilots 2012



Conclusion

● OpenCount: optical scan ballot tabulation 
system for supporting risk-limiting audits

● Already used in 5 audits in 2011, 2 audits in 
2012, and several more in near future

Source code:
http://code.google.com/p/opencount/



Thank you!


