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NOTE: Due to valuable feedback as a result of 

Proposersô Day, IARPA is reconsidering the 

technical focus of Phase 3.  Proposers are 

therefore encouraged to read the upcoming BAA 

carefully and to note that there may be 

differences between the BAA and the information 

contained in this briefing (see slide 3).
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Disclaimer

Â This presentation is provided solely for information and planning 

purposes

Â The Proposersô Day Conference does not constitute a formal 

solicitation for proposals or proposal abstracts

Â Nothing said at the Proposersô Day changes requirements set forth 

in the BAA

Â Any conflict between what is said at Proposersô Day and what is in a 

BAA will be resolved in favor of the BAA
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No White Papers

Â No white papers will be requested/accepted for ICArUS

Â Proposals will be due approximately 45 days after the BAA is 

published

Â Take advantage of this time to start developing your ideas
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Â Program Overview

Â Program Phases

Â Program Metrics & Milestones

Â Award Information

Â Eligibility Information

Â Application Review Information

Outline
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Program Vision
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ICArUS

ICArUS

HUMAN

A 

generator 

of ñinsight 

modelsò 

for 

facilitating 

analyst 

intuition & 

discovery

An analytic 

force 

multiplier, 

taking over 

low-level 

sense-

making 

tasks from 

over-

burdened 

analysts

A predictive tool for 

evaluating the 

potential impact of  

new analytic 

techniques, tools  & 

methodologies

A ómirror brainô to

assist analysts in 

examining 

assumptions, 

identifying biases 

and re-examining 

underweighted or 

missed evidence

Goal: Computational cognitive 

neuroscience models that 

explain, predict and emulate 

human sensemaking

Explain sensemaking based on 

underlying neuro-cognitive 

mechanisms 

ICArUS Program (5 yrs)

Impact: Incisive analysis tools for enhancing the 

performance of human-in-the-loop analysis systems

T
ra

n
s
it
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n

ICArUS Vision (5+ yrs)

Emulate human sensemaking on 

complex analysis tasks

Predict human sensemaking 

performance, including cognitive 

biases & failure modes
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Definitions & Assumptions

Sensemaking is the process of generating and evaluating hypotheses to 

explain data that is sparse, uncertain, and potentially deceptive.

Sensemaking entails:

ÅFitting one or more explanatory frames (mental models) to the data

ÅActively seeking additional data to confirm or refute the current frame/hypothesis

ÅEvaluating the quality of the data

ÅDeciding whether to accept/reject the current frame

ÅContinuously learning new frames & modifying existing frames

ñAll individuals assimilate and evaluate information through the medium oféóframes.ô These are 

experience-based constructs of assumptions and expectations both about the world in general and 

more specific problem domains.ò 

ïfrom Tradecraft Review. CIA Kent Center for Analytic Tradecraft

ICArUS models must address all of the above functions
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Observe data Learn frame Apply frame
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Sensemaking in Intelligence Analysis
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e.g. overhead 

images
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this?

What is the function of 

these buildings?
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Data: Actors & interactions
What is his operational role?

What  

valuable 

info might 

he have?

Who does he report to?Command

logistics Operations

1

Operations

2

admin

Command

logistics Operations

1

Operations

2

admin

Organization / command structure

http://www.globalsecurity.org/intell/library/imint/images/990529-o-9999m-006.jpg
http://www.globalsecurity.org/intell/library/imint/images/990529-o-9999m-006.jpg
http://images.google.com/imgres?imgurl=http://www.bjcollegeale.com/image/bj2.jpg&imgrefurl=http://www.bjcollegeale.com/&usg=__q9RCNR7E5tmQhsY2MuTkg6tqBVo=&h=500&w=864&sz=79&hl=en&start=16&sig2=eWEFqCEwJK1_hRFGFTocyQ&tbnid=kUfSJ4bgPXz5_M:&tbnh=84&tbnw=145&prev=/images?q=satellite+image+college+campus&gbv=2&hl=en&sa=G&ei=h-8GS_inL4belAfIsZiFBA
http://www.globalsecurity.org/intell/library/imint/images/990529-o-9999m-006.jpg
http://images.google.com/imgres?imgurl=http://i.usatoday.net/news/_photos/2009/06/26/iraqx.jpg&imgrefurl=http://www.usatoday.com/news/world/iraq/2009-06-26-baghdad-bomb_N.htm&usg=__OvlK6iD9vF5MY0Eohq-AZ3wp9hk=&h=166&w=245&sz=17&hl=en&start=79&um=1&tbnid=OHsoTZ-S4JZuMM:&tbnh=75&tbnw=110&prev=/images?q=bagdhad+unloading+truck&ndsp=20&hl=en&sa=N&start=60&um=1
http://static.howstuffworks.com/gif/ied-4.jpg
http://images.google.com/imgres?imgurl=http://gamblershouse.files.wordpress.com/2009/07/shovelwork.jpg&imgrefurl=http://gamblershouse.wordpress.com/2009/07/27/why-we-generally-dont-excavate-but-sometimes-do/&usg=__xoiF7UAZzjHrIfPmz1dO7ZTwRms=&h=375&w=500&sz=51&hl=en&start=21&um=1&tbnid=Avaux_RFnojH_M:&tbnh=98&tbnw=130&prev=/images?q=digging+shovel+side+or+road&ndsp=20&hl=en&sa=N&start=20&um=1
http://images.google.com/imgres?imgurl=http://news.sky.com/sky-news/content/StaticFile/jpg/2009/Jun/Week4/15320408.jpg&imgrefurl=http://news.sky.com/skynews/Home/World-News/Iraq-Booby-Trapped-Motorbike-Explodes-In-Baghdad-Market-Killing-Several/Article/200906415320389?lpos=World_News_Article_Related_Content_Region_9&lid=ARTICLE_15320389_Iraq:_Booby-Trapped_Motorbike_Explodes_In_Baghdad_Market,_Killing_Several&usg=__Oev0uFxzYqtnSdcMx_it8Hfyspk=&h=225&w=400&sz=39&hl=en&start=41&um=1&tbnid=-W0PR1Bk_zlYdM:&tbnh=70&tbnw=124&prev=/images?q=bagdhad+unloading+truck&ndsp=20&hl=en&sa=N&start=40&um=1
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Out of Scope

Â Putting EEG caps on intelligence analysts

Â Models of group cognition (ICArUS focus is on individual brains/minds*)

Â Isolated models of single brain/cognitive systems (ICArUS focus is on 

integrated models involving multiple systems)

Â Non-biologically inspired approaches (i.e. classical AI, pure machine 

learning)

Â Neurophysiological and behavioral data collection (ICArUS is principally a 

modeling effort!)

Â Visual object recognition

Â Natural Language Processing

Â New hardware development

Â Tools & widgets (for visualization, collaboration, assisted reasoning, etc)
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Â Recent advances in neuroscience research: 

Ç new neural recording techniques

Ç new data analysis methodologies

Ç increased focus on computational modeling

Â Result: Proliferation of computational models describing how brain accomplishes:

Ç Learning and memory

Ç Attention

Ç Decision making

Ç Goal-directed behavior

Ç Sensory perception

Ç Multisensory integration

Ç And manyetcôsé
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Combined structural & functional MRI
Computational neuroscience model

Why neuroscience?

The human brain is the only example of a general-purpose sensemaking system.

The scientific foundations are now sufficient to begin constructing an integrated 

neuro-cognitive model of human sensemaking
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Modeling Approach

ICArUS seeks to develop computational cognitive neuroscience (CCN) models 

of human sensemaking

CCN is defined as an emerging discipline ñat the intersection of neuroscience, cognitive 

psychology, and computational modeling, where neuroscience-based computational models are 

used to simulate and understand cognitive functions such as perception, attention, learning and 

memory, language, and [other] functionsò-- http://www.ccnconference.org/

Â Required neural structures will be specified in the BAA (discussed later)

Â Integration of individual brain systems into a unified architecture is essential

Â Exact level of biological detail will be decided by the modelers; extraneous details (e.g. 3D 

neuronal microstructure) will be discouraged

Â Models should focus on óhigher-levelô cognition (attention, learning & memory, decision making) 

as opposed to ólower-levelô perceptual processes (e.g., visual feature extraction)

Â Level of biological detail may vary among modeled brain areas due to inconsistencies in our 

understanding of brain function

Teams are anticipated to be multidisciplinary, with collaboration among 

neuroscientists and theoreticians strongly encouraged
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Required Neural Systems
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Brain systems Functions

Prefrontal Cortex Attention, cognitive control, working memory,  goal-

oriented behavior, decision making

Parietal Cortex Evidence integration, decision making, multimodal 

sensory representation, spatial reasoning, estimation 

of value and uncertainty

Medial Temporal Lobe, Hippocampus Recognition and recall, declarative (episodic and 

semantic) memory, spatial cognition, relational 

processing, sequence learning

Basal Ganglia / Dopaminergic Systems Reinforcement learning, reward signaling, slow 

statistical learning, action sequencing, procedural 

learning, decision making

Anterior Cingulate Cortex Error signaling, cognitive control, conflict monitoring, 

decision making

Brainstem Neuromodulatory Systems Attentional arousal, transition between exploitative 

and exploratory behavioral modes

Amygdala, Orbitofrontal Ctx, Limbic 

Structures

Emotional arousal, decision making, estimation of 

value
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Program Structure
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Modeling Teams

Responsibilities: Construct models; 

work with T&E team to perform model 

validation / testing.

Team 1

Team 2

Team n

Program Management

Panel of Neuroscience Experts
(Govt / FFRDC)

Test & Evaluation Team
(TBD)

Responsibilities: Develop T&E 

framework (Challenge Problems and 

Cognitive Fidelity Assessments). 

Validate model performance vs human 

performance

Program Manager

Responsibilities: Conduct neural 

fidelity assessments


