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The Need

* Speed:
* Traditional circuit design processes are too slow to meet the

unprecedented speed and responsiveness required for critical national
security challenges.

* Reliability:
* Circuit design is a tedious, manual, time-consuming process of ingesting,

reviewing, and comparing vast complex technical documentation, which is
susceptible to human error.

* Innovation:

* Designers often rely on repeated designs that limit their use of optimal
components, ultimately stifling innovation and limiting actionable
Intelligence.
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Traditional Circuit Design Workflow
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ARCADE Focus
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ARCADE Task Areas

TAL1: INGEST * Process Datasheets, Tech Manuals - Extracting text, tables,
graphs, ref schematics, complex relationships, and more
Intelligent Data Ingestion « Enable flexibility to be updateable
and Interpretation  Minimal human involvement

TA2: DIGEST & SUGGEST * Process and transform raw data into indexed format

optimized for intelligent context-aware queries
Intelligent Query and * Interpret complex specifications with interpolation
Retrieval - Rapidly suggest components that meet performance params

TA3: MANIFEST « Context aware natural language Ul
; _ :  Complex design parameters and constraints
Intelligence Assistant with « Suggested results with justification and citations

Intuitive User Interface « Component comparison with trade-offs
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Out-of-Scope for ARCADE

* Research that does not have a strong theoretical and experimental
foundation

* Approaches that require significant manual effort and cost
* Approaches that only address PCB schematic/layout

* Approaches that address chip-level design

* Development of hardware

* Research that utilizes proprietary data that restricts the Government’s
ability to transfer technology or data

* Approaches that consist merely of integrating currently existing software
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PERFORMANCE METRICS

Performance Metrics (under consideration)

* Accuracy of data extraction

* Size of corpus ingested

* Optimization

* Diversity of technical material
 Efficiency of data ingestion

« Efficiency of data update

* Quality adjusted throughput

Time to search (minimizing cost)
Semantic interpolation error

Accuracy of synthesized data

* Time to search
* Reduced time on task

* Semantic accuracy

Precision@k: Given a user query with * Accuracy of suggestions

context, the proportion of relevant
items within the top K retrieved
results.

Recall@k: Given a user query with

* Trust interaction score
* Transparency
* Observability

context, the proportion of all relevant * Adaptability

items within the top K retrieved
results.

INTELLIGENCE ADVANCED RESEARCH PROJECTS ACTIVITY

(T ARPA) 6




Schedule - 12 Months

| ML |M2|M3|M4|[M5| MB| M7 | M8 | MO |MIO|MLL|MI2
Kickoff + +

Site Visit & Waypoint Review + + + +
Software Deliverable + +

Final Technical Report +

Independent T&E +

+
+
Financial and Technical Report + + + + + + + + + + +
+

Collaborative Transition
Workshop

Phase 1 Phase 2
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PROBLEM and CHALLENGES

* Speed: Legacy circuit design processes are too slow to
meet modern national security demands.

 Reliability: Circuit design is a tedious, manual process of
ingesting, reviewing, and comparing vast complex
technical documentation - susceptible to human error.

* Innovation: Design reuse compromises optimization,

GOALS
Transform and accelerate electrical circuit design
workflow for the Intelligence Community.

PERFORMANCE METRICS
Accuracy and efficiency of data ingestion
Minimized search and retrieval times
Justification and transparency of results.

hindering both innovation and intelligence.
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TIMELINE: 12 months

PROGRAM IMPACT
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ARCADE increases mission effectiveness and enables
superior intelligence collection through more capable
and reliable mission-critical electronic systems that
drive innovation.

* ARCADE minimizes resource utilization and design costs
by drastically reducing time-to-design and human error.
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Thanks For Your Interest!

ARCADE

Contact: ARCADE®iarpa.gov
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