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The Data Challenge in Defense and Government

Defense and government sectors face an unprecedented influx of unstructured data from diverse sources. From battlefield
intelligence to administrative records, quickly managing and analyzing information from documents is critical to mission
success and national security. Yet, traditional approaches often fall short due to the scale, complexity and need for real-time
insights. This is where the use of artificial intelligence (Al) models, such as optical character recognition (OCR) can accurately
automate data handling and shorten the time to insights.

Consider this scenario: During a counterinsurgency operation, military personnel intercept a suspect at a checkpoint and
recover a bundle of papers from his jacket pocket. This so-called “pocket litter” includes handwritten notes, a crumpled
receipt and a map with marked locations. Traditionally, analyzing such materials would require hours, if not days, of manual
review by intelligence officers, potentially delaying actionable insights that could prevent an imminent threat.

In this hypothetical but realistic scenario, OCR technology could transform this process. By deploying mobile OCR-enabled
devices at the field command center, the team could quickly scan the documents. Al algorithms could decipher the
handwriting, translate foreign text and flag key details, such as coordinates that match suspected safe houses or a name
appearing on a watchlist. What might once have taken days can be accomplished in minutes.

This paper explores the capabilities of OCR, its transformative applications in defense and government, and the future of
these technologies.

OCR: A Useful Tool for Automated Information Extraction

OCR has been a mainstay technology for decades, serving as a reliable tool for converting scanned images or physical
documents into machine-readable text. Its utility is well-established across a range of industries, from digitizing historical
archives to streamlining data entry in modern businesses. However, in defense and government contexts, the complexities
extend far beyond what is typically encountered in the private sector.

The defense sector faces challenges with diverse data types, from degraded printed reports to handwritten notes, often
collected in poor conditions. Precision is critical, as even minor errors can impact intelligence and decision-making. Beyond
text, defense data often includes diagrams, maps and schematics that standard OCR may miss but Al-enhanced OCR can
interpret. Multilingual documents further complicate analysis, requiring specialized Al models to accurately decode languages,
code words and phrases.

Security is paramount — defense data must be protected throughout extraction and analysis to prevent breaches. OCR and
Al systems must operate in secure, offline environments, unlike cloud-based solutions used in the private sector. Despite
these constraints, defense and government organizations require fast, actionable intelligence, demanding systems that extract
data while understanding its context, relevance and urgency.
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What OCR Does Well

At its core, OCR excels at transforming text from scanned or photographed documents into machine-readable formats. This
foundational capability has revolutionized document handling across industries, reducing manual transcription efforts, enhancing
accessibility and enabling faster, more accurate data extraction.

OCR is particularly adept at handling high-quality, structured documents such as forms, invoices and reports. Its algorithms

are designed to recognize fonts, alignments and predefined layouts, making it a cornerstone for tasks like invoice processing

or digital archiving. In defense and government applications, OCR’s strengths extend to scanning maps, operation reports and
handwritten field notes. These digitized outputs enable faster sharing and analysis of vital information in mission-critical situations.

Where Al Adds Value

OCR?’s text extraction is powerful, but integrating Al elevates its capabilities, overcoming limitations and addressing the
complexities of defense and government operations:

¢ Contextual Understanding: Al enables OCR systems to go beyond merely reading text. By applying natural language
processing (NLP), Al models can interpret the meaning behind extracted text. For example, Al could identify the significance
of specific keywords or phrases, categorizing them into actionable insights or tagging them for further investigation.

¢ Pattern Recognition and Analysis: OCR models effectively identify patterns within extracted data. For example, Al can
recognize recurring names, locations or themes, helping intelligence analysts uncover connections that might otherwise
be missed. This capability is particularly valuable in detecting anomalies or identifying trends in administrative and
operational data.

e Automation and Decision-Making: Al integration allows OCR systems to become part of larger automated workflows.
For instance, once a document is scanned and its contents are extracted, Al can determine the next steps, such as
flagging documents for review, populating databases or initiating automated actions. In administrative applications, this
might mean automatically filling and submitting forms.

0 A team of A&M engineers partnered with our Legal colleagues to
onoi | harness OCR technology, enabling the automated extraction of text
and tabular data from court records. This innovation streamlined
legal decision-making and strategy development, eliminating
hundreds of hours of manual transcription work.

% 33 A team of A&M engineers collaborated with our Legal colleagues to _|_
T leverage OCR technology to automatically extract text and tabular
| data from court records to help inform lawyers’ decision-making
and legal strategy, saving hundreds of hours of manual work to
transcribe records.
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Applications in Defense
and Government

The following examples highlight the
transformative impact of OCR and
Al on operations, delivering both

immediate and long-term benefits:

DIGITIZATION OF HISTORICAL MILITARY RECORDS

Agency and Context: The European Union’s MEMORIAL
project sought to digitize World War Il personal records,
including documents from Nazi concentration camps, to
preserve historical data and make it accessible for research
and verification purposes.

Mission: To convert fragile, decaying documents into a
searchable electronic format, preserving invaluable historical
information and facilitating access for historians, researchers
and government agencies.

Solution and Impact: The project utilized advanced OCR
models to handle diverse typewritten documents containing
personal information. Challenges such as damaged paper,
blurred characters and inconsistent formats were addressed
through innovative approaches. Through the creation of a
digital document workbench, this initiative preserved critical
historical records and significantly improved the efficiency of
responding to governmental and academic queries.

AUTOMATED PROCESSING OF CENSUS AND
ADMINISTRATIVE DOCUMENTS

Agency and Context: Government agencies often manage
extensive collections of administrative documents, such as
census records, which require efficient processing for data
analysis and public access.

Mission: To develop a versatile, open-source platform
capable of annotating and transcribing large volumes of
document images, facilitating data extraction and analysis
for governmental purposes.

Solution and Impact: The development of Callico, a
web-based open-source platform, addressed this need by
providing tools for document image annotation, including
OCR capabilities. Callico supports various annotation
modes, such as text transcription and named entity
recognition, enabling collaborative efforts in digitizing and
analyzing documents, such as the transcription of municipal
registers and the extraction of personal information from
census lists.
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Challenges and Limitations

Despite its transformative potential, deploying OCR in defense and government applications presents several unique
challenges, often arising from the high-stakes environments, specialized requirements and security demands inherent in these
sectors:

Data Quality Issues: Documents captured in military and defense contexts often suffer from degraded quality due to
environmental conditions like dirt, moisture or poor lighting. Handwriting, inconsistent formats and damage can further
hinder OCR accuracy, creating delays in processing critical intelligence. Al can mitigate issues through preprocessing and
enhancement techniques but cannot fully overcome extreme degradation.

Cybersecurity Risks: In defense, digitized sensitive documents present high-value targets for cyberattacks. Unauthorized
access to OCR-extracted intelligence could compromise missions or national security. The reliance on digital infrastructure
adds a layer of vulnerability, necessitating robust security measures at every stage of the data pipeline.

Integration Complexities: Defense IT ecosystems often involve legacy systems with limited interoperability. Integrating
modern OCR and Al solutions requires overcoming compatibility issues and adapting tools to operate in secure, offline
environments where traditional cloud-based solutions are unavailable. This complexity can result in delays or reduced
functionality.

Solutions to Address Challenges

Recent advances in Al offer valuable solutions to the roadblocks holding back highly effective and consistent OCR at scale:

Improving Image Quality: Advanced preprocessing techniques like noise reduction, de-skewing and adaptive
thresholding can enhance the clarity of low-quality scans before OCR processing. Al-powered image reconstruction can
also fill in missing or blurred details, improving recognition rates for degraded documents.

Enhanced Security Protocols: Implementing robust security frameworks for OCR and Al systems, including encrypted
data storage, secure transmission protocols and multi-factor authentication for access, helps mitigate cybersecurity risks.
Real-time threat monitoring and anomaly detection further safeguard sensitive information.

Interoperability Standards: Developing and adopting shared interoperability standards ensures seamless integration of
new OCR and Al tools into existing defense IT systems. Modular system designs enable incremental upgrades, allowing
for flexible deployment in diverse environments without disrupting critical operations.
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Future Directions: Evolving Technologies

As OCR continues to evolve, the integration with Al is both enhancing its current capabilities and paving the way for
groundbreaking future advancements. These developments are poised to address the complexities inherent in defense and
government applications, where information needs to be accurate, timely and actionable.

The most promising directions for future OCR enhancements ’
o

.
ﬁ Al suggesting potential actions

'S based on OCR findings.
REAL-TIME DEPLOYMENT
Expanding edge computing capabilities
to process OCR and Al tasks on-site,
enabling immediate decisions. Ill"

=)
MULTIMODAL ANALYSIS

Combining OCR with video and audio
data processing for richer intelligence.

The Strategic Imperative

The integration of OCR into mission-critical processes is no longer a choice — it’s a strategic necessity. As global threats
evolve and data volumes grow, defense and government organizations must leverage these technologies to stay ahead.
Paired with Al, OCR offers more than efficiency — it drives deeper insights, faster decisions and enhanced situational
awareness. In environments where every second counts, real-time data extraction and analysis can be the deciding factor
between success and failure.

Advanced OCR and Al are transforming operational readiness, enabling faster, more accurate data processing while
bolstering security. By minimizing missed intelligence, improving situational awareness and supporting critical decisions, these
tools are indispensable for modern defense. For leaders and policymakers, the call to action is clear: Invest in and
advance these technologies to navigate an increasingly data-driven world. On tomorrow’s battlefield, dominance will
hinge as much on information processing as on strategy. Acting now ensures a decisive edge.

Take the next step and contact the AKMPLIFY team today.
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