
The Technology Powering our Vote in Modern Elections
The integrity of a nation's democracy hinges on secure, transparent, and efficient elections. Pivotal to this process is the precise interpretation of each ballot paper, which serves as the essential  
record of a voter's decision. Despite a consistent overarching goal, the technologies employed to read and tabulate these votes differ considerably, presenting diverse benefits and operational  
methodologies.

This analysis contrasts OMR, seen in ACMs/VCMs, with the more advanced Machine Vision used in Hybrid Election Systems (H.E.S.). Understanding their distinct approaches to interpreting ballot  
data is crucial for appreciating their individual strengths.

COMPARISON TABLE
.
Platform ACMs/VCMs

(Automated Counting Machine)
(Vote Counting Machines)

H.E.S.
(Hybrid Election Systems)

Technology OMR
(Optical Mark Recognition)

MV
(Machine Vision)

Details
Optical Mark Recognition (OMR) is a specialized, relatively straightforward technology. 
It operates on a principle similar to grading a multiple-choice test. Its precise design 
detects  the  presence  or  absence  of  predefined  marks  such  as  filled  bubbles, 
checkboxes, or basic lines at fixed, specific locations on highly structured forms.

In stark contrast, Machine Vision represents a much broader and more sophisticated 
field,  empowering computers  to  "see,"  interpret,  and comprehend the  visual  world 
from  complex  images.  Hybrid  Election  Systems  (H.E.S.)  leverage  this  advanced 
capability,  powered  by  artificial  intelligence  (AI)  and  machine  learning  (ML),  to 
process ballots.

Features
Within  ACM and VCM,  OMR systems operate  using rigid  templates.  When a  voter 
shades  a  bubble  next  to  a  candidate's  name,  the  OMR  scanner's  primary,  binary 
function is simply to determine if that specific spot on the page has been filled or left  
blank. It does not interpret the quality of the mark beyond a certain threshold, nor 

Unlike OMR's reliance on simple marks in fixed locations, Machine Vision in H.E.S. 
learns  patterns  and  features  within  diverse,  often  unstructured,  visual  data.  This 
means it doesn't merely register a filled bubble; it can comprehensively analyze the 
image of the ballot. Its capabilities extend to:

www.philcast.org



does it recognize anything outside of its predefined grid.
● Optical Character Recognition (OCR): As a sub-field of Machine Vision, OCR 

enables the system to read and interpret printed or even handwritten text on 
the ballot, such as voter IDs or candidate names (if applicable).

● Contextual  Understanding:  It  can  identify  non-standard  markings,  analyze 
stray marks for intent (or lack thereof),  detect defacing or alterations,  and 
even recognize voter intent despite imperfect marks.

● Image  Capture:  H.E.S.  typically  captures  a  high-resolution  image  of  every 
ballot, creating a permanent, verifiable digital record for audits, recounts, and 
post-election analysis.

Advantages ● Speed  &  Efficiency:  OMR  systems  rapidly  process  large  volumes  of 
standardized ballots, making them ideal for quick tabulation on election night.

● Reliability for Standardized Input: OMR delivers accurate results when ballots 
are perfectly uniform and markings are clear and consistent.

● Flexibility  &  Adaptability:  Machine  Vision  can  handle  variations  in  ballot 
design, voter markings, and even some levels of ballot damage, offering more 
robust data capture than rigid OMR.

● Deeper Data Insights:  By analyzing the entire ballot  image,  H.E.S.  extracts 
richer datasets, including not just the final vote count but also forensic data 
on marking patterns, potential anomalies, and more.

● Enhanced Auditability & Transparency: The ability to capture and store images 
of  every  ballot  allows  for  independent  review  and  auditing,  significantly 
boosting transparency and public confidence.

● Potential  for  Fraud  Detection:  Its  advanced  pattern  recognition  can  flag 
suspicious markings or anomalies that may indicate attempted fraud, which 
OMR systems would typically miss or simply reject.

Conclusion
Machine Vision interprets data as a comprehensive visual scene: It understands context, recognizes diverse elements (marks, text, patterns), and can infer intent or identify  
anomalies based on learned features. Its advantage lies in extracting deeper meaning, providing greater flexibility, and offering superior auditability and fraud detection  
capabilities.
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