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BackgroundBackground

HCI

System

HW, SW, 
automation

Joint Cognitive System
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Game of 15Game of 15

Your challenge :
– Alternating choices, you and your opponent will select one ‘game piece’

from the list below

– One selected by either player, it can’t be used again
– You have 10 seconds to make a selection

– Goal:  be the first to collect any three pieces that sum to 15  

(you can have more pieces, but only three can be summed to 
equal 15)
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HCI HCI �� HSIHSI

�� Human Paradox Human Paradox (Woods, 2005)(Woods, 2005)

�� HCI is the mechanism for HCI is the mechanism for 
interacting with the domaininteracting with the domain

�� Developing HCI requirements Developing HCI requirements 
that lead to good HSI has that lead to good HSI has 
been notoriously difficultbeen notoriously difficult
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Traditional HCITraditional HCI

System Goal: Manage a set of intelligence System Goal: Manage a set of intelligence 
requests (ensuring their completion).requests (ensuring their completion).
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ACSEACSE--based HCIbased HCI

System Goal: Manage a set of intelligence System Goal: Manage a set of intelligence 
requests (ensuring their completion).requests (ensuring their completion).
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ACSE-based Design Requirements
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System Goal: Manage a set of intelligence System Goal: Manage a set of intelligence 
requests (ensuring their completion).requests (ensuring their completion).

Full TableFull Table
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Customer 
Needs

State the 
Problem

Investigate 
Alternatives

Model the 
System

Integrate
Launch the 

System

Re-evaluate

Assess 
Performance

Outputs

Re-evaluate Re-evaluate Re-evaluate Re-evaluate Re-evaluate

ACSE process is ACSE process is 
the continuation of the continuation of 

several SIMILAR several SIMILAR 
stagesstages

Bahill & Dean, 2006

ACSE & SEACSE & SE

���������	
����
������������
�������
����������������	
����
������������
�������
�������



1010

Functional Abstraction NetworkFunctional Abstraction Network
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Larger Domain ProblemLarger Domain Problem
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Attempt to ScaleAttempt to Scale--UpUp
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ACSEACSE--based HCIbased HCI

AnalysisAnalysis
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••ACSE process is ACSE process is 
a natural extension a natural extension 
of current of current 
practicespractices

••Leads to better Leads to better 
decisiondecision--making, making, 
increasing system increasing system 
performance & performance & 
effectivenesseffectiveness

ConclusionConclusion

DCTDCTACSEACSE
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QuestionsQuestions
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Mapping PrincipleMapping Principle
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Functional Analysis can reveal Functional Analysis can reveal 
poor integration / Manpower poor integration / Manpower 
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Game of 15Game of 15

GOAL: Maintain Own “Move” InventoryGOAL: Maintain Own “Move” Inventory

Process:  Move Availability Process:  Move Availability 

Control 
System: 

Next Move

Control 
System: 

Next Move

My
Available

Move

My
Available

Move

Physical:
Pick Move

Physical:
Pick Move

Spent
Move

Spent
Move

Commodity: Moves

Move
Source

Move
Source

GOAL: Successful  Flow of Own Win
Potential on Pieces

GOAL: Successful  Flow of Own Win
Potential on Pieces

Process:  Piece SelectionProcess:  Piece Selection

Available
Piece

Potential

Available
Piece

Potential

Pick
Piece

Pick
Piece

Own
Selected

Piece
Inventory

Own
Selected

Piece
Inventory

GOAL: Maximize Own Win PotentialGOAL: Maximize Own Win Potential

Process:  Move Availability Process:  Move Availability 

Increase
Win

Potential

Increase
Win

Potential

Own
Win

Potential

Own
Win

Potential

Decrease
Win

Potential

Decrease
Win

Potential

Neutralized
Win

Potential

Neutralized
Win

Potential

Win
Potential
Source

Win
Potential
Source

GOAL: Minimize Adversary’s Win PotentialGOAL: Minimize Adversary’s Win Potential

Process:  Move Availability Process:  Move Availability 

Increase
Win

Potential

Increase
Win

Potential

Adversary’s
Win

Potential

Adversary’s
Win

Potential

Decrease
Win

Potential

Decrease
Win

Potential

Neutralized
Win

Potential

Neutralized
Win

Potential

Win
Potential
Source

Win
Potential
Source

GOAL: Achieve Victory (Win “Sum to 15” Game)GOAL: Achieve Victory (Win “Sum to 15” Game)

Commodity: Piece Potential

Commodity: Own Win Potential Commodity: Adversary’s Win Potential
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Display Task Description 

Context 

The Game of 15 Main Display will form the primary visualization element to both plan 
offensive and defensive strategies, and understand the dynamic state of the game from both 
those perspectives.  

Decision and Information 
Requirements  

Visualization Needs 

CR 2.1-3:  "Select the “Win” Potential “Quanta” 
Source that will Maximize (be best for) 
Own “Win” Potential" 

IR-2.1-3-1– Contribution of all remaining 
'quanta sources' (pieces) toward friendly 
winning outcome, either 'no value' for 
those not leading to a win, or 'relative 
value' of those that have a positive 
contribution toward a win”   

… 

 

TD.1  Provide a depiction of 
pieces remaining available for 
selection  

TD.2  Present an indication of 
currently active winning ‘paths’ and 
how they relate to remaining pieces 
(see TD 1).  

TD.3  Present an indication of 
which pieces are involved in the 
greatest number of winning paths still 
viable 

…  
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Information Requirements for Information Requirements for 
Monitoring Intelligence RequestsMonitoring Intelligence Requests

Information Relationships Requirements

1. Level of daily success

2. Status of each Intelligence Result

3. Priority of each Intelligence Result – the level that a 
result supports the commander’s daily intent

4. Criticality of the result – the level that a decision or a 
set of decisions is dependent upon the obtainment of a 
result

5. Time remaining until a result must be complete

6. Time passed since a result was due

ACSE-based Design Requirements

1. Depict time daily with frame of reference to current 
day

2. Spatially separate fulfilled and not fulfilled results

3. Depict each result as an independent symbol of equal 
screen real estate

4. Create higher salience for high criticality

5. Create higher salience for high priority

6. Create low level of salience for successful results

7. Create medium level of salience for tasked results

8. Create highest level of salience for failed results

BackBack
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