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1. Introduction

Over the past five years, requirements to anticipate political, military, economic, security,
informational, and intelligence-based effects and explain local cultural dynamics relative to
larger insurgent grievances have been added to the traditional intelligence support requirements.
As a result, the demands on tactical Army intelligence analysts from commanders, staff officers,
and collection planners have grown significantly in volume and complexity (Sensenig, 2009).
To complicate matters, advancements in technology and capabilities have resulted in the
continual production of a vast amount of information that must be filtered and analyzed before
analysts can report their findings to their customers. Such information may be recorded in a
wide range of formats and might contain data such as imagery, human reports, sensor data, or
communications information.

For normal military operations, the bulk of an analyst’s work typically involves the unit
commander’s priority intelligence requirement (PIR). Doctrinally, a PIR should be of short
duration and answerable, and then updated in accordance with the continuing scheme of
maneuver. It should also support a decision point, i.e., a time and place at which a commander
decides on a friendly course of action to disrupt, delay, or destroy the enemy. However, with the
increasing amounts of information flowing into databases and a steady number of analysts
receiving an increasing number of requests for intelligence, much of the information is never
even analyzed (Mathews, 2009).

One way to address the growing gap between how much information is available and how much
is eventually refined into intelligence is to introduce semi-automated fusion (SAF) to the
intelligence process. Fusion is the processes, technologies, and techniques used to transform
data from multiple sensors into timely, accurate, and relevant information in order to support the
commander’s decision making. These processes, by their very nature involve both human
reasoning and computer processing (Sensenig et al., 2010). Currently, humans perform most
fusion tasks, but in the future, fusion software and technology are expected to refine raw data and
present the relevant parts to the analyst, freeing the analyst from mundane collection and
refinement tasks and enabling him to spend more time on higher level analysis. SAF is fusion
with a human in the loop, monitoring the correlations made by fusion software and deciding
whether the correlations are appropriate. The purpose of this analysis was to quantify the impact
that SAF might have on mission times and intelligence analysts’ cognitive workloads.



2. Methodology and Procedure

In order to quantify workloads and times, a task flow model for the intelligence process was
created using the U.S. Army Research Laboratory’s Improved Performance Research Integration
Tool (IMPRINT). IMPRINT is a dynamic, stochastic, discrete event network modeling tool that
can be used to help set realistic system requirements, identify Soldier-driven constraints on
system design, and evaluate the capability of available manpower and personnel to effectively
operate and maintain a system (U.S. Army Research Laboratory, 2009). It is also one of the few
tools available that can model highly cognitive workload functions of a theoretical or early
developmental stage system in an objective manner.

The information analysis process (i.e., the intelligence process) currently in use by the U.S.
Army was compared to one possible near-term SAF-assisted solution. The hypothesis was that
(1) analysts’ cognitive workload would decrease with the assistance of SAF, (2) SAF would
reduce the amount of time an analyst must spend on information gathering and refinement, and
(3) SAF would increase the amount of time an analyst could spend on analysis.

The specific objectives of the analysis were (1) to determine the cognitive workload for
individuals using a manual (i.e., unassisted) information analysis process and identify which
tasks induced overload, if any; (2) to compare those results with the cognitive workload and any
overload-inducing tasks for individuals using a SAF-assisted process; and (3) to compare the
analysis time to information gathering (i.e., discovery) time ratio for the manual and SAF-
assisted processes.

2.1 Information Analysis Process Model Overview

Both the baseline model of the information analysis process (completed without any automation)
and the SAF-assisted model outline an Infantry Battalion S2 level intelligence team of four
intelligence analysts (military occupational specialty [MOS] 35F) tasked with supporting their
Battalion commander’s PIR for one 12-h shift. One analyst is ranked E6 (skill level 30), one is
an E4 (skill level 20), and two are E3s (E3-1 and E3-2, skill level 10).

The models begin with a shift change brief on the outgoing intelligence team’s progress in
completing the commander’s PIR. The incoming team decides what assets and information will
be needed. The E4, E3-1, and E3-2 have initial duties for requesting assets and setting software
alerts, but then devote their attention to incoming reports and occasional non-analysis tasks. E6
has light analysis duties such as addressing smaller reports and continually reviewing asset
needs, but is also expected to float and fill in where needed. For example, when one of the
analysts becomes overloaded, the program attempts to assign some of the tasks to another
operator (including E6). Sometimes, all other operators are busy, in which case the program will
note the overload point with no contingency operators.



In addition to receiving large and small reports throughout the shift, the analysts must perform
research and checks, collaborate with others, build briefs, and perform non-analysis tasks. The
non-analysis task itself is programmed to be generic, but may represent activities such as breaks,
errands, visitor briefs, or facility chores—none of which contribute to the analysis process.

The analysts are also required to address a mission interrupt procedure. Like the non-analysis
task, the mission interrupt is programmed to be generic, but represents critical diversions such as
troops in contact, time-sensitive targeting, or an isolating event (lost personnel). All four
analysts are fully engaged for a variable amount of time. Communication levels are up and

cognitive demand is high.

Figure 1 (see also appendix A) is the overall IMPRINT task flow for the baseline model. The
pink rectangles are individual tasks and the gray rectangles are functions that contain multiple
tasks (which are not shown in the figure). The ivory rectangles contain comments that serve to

describe the model.

The resulting workload values from the baseline model were used to identify areas where the
task flow would benefit from automation. The SAF model was a modified form of the baseline
model that incorporated tasks completed by a semi-automated system. While the four analysts
were relieved of some tasks due to SAF, they also had to perform additional tasks since they act

as oversight on the SAF system.

New reports requiring
the Analysis Proces

siderable attention start
ction.

{(0START &> 32 Shift Change Brief_4——> 3 Analysis Process (E3-1)

E3-1 repors arfiveat:
10. 135. 225, 315. 405. 495. 585, 675 min

46 Analysis Process (E3-2)

E32reponts ariveat:
90, 180, 270, 360, 450, 550, 630 min.

48 Analysis Process (E4)

E4 feponts arriveat:
40, 130, 220, 410, 530 min.

43 Non-Organic Needs (E3-2)

=

Mission Intermupt starts at 500 min

35 End mission (K) <

Mission ends at 720 minutes (12 hr shift)

45 Revisit SIR. ISR. needs (E6) 3

Periodic Tasks

999END ¢

Nen-analysis tasks include briefs, breaks.
chow, erands, o

Digital reports start the Small Repart function
periodically - includes small RFls received

53 Non-analysis task (E3-1) ¢

s
E3-1 non-analysis tasks occur at
120, 360, 600 min.

(
52 Nom-analysis task (E32) <

E32 non-analysis tasks
90. 300. 540 min

51 Non-analysis task (E4) <)

11 Non-analysis task (E6) ¢ >

E6 non-analysis tasks occur at
30.60. 180. 420. 660 min

61Small Report (E3-1)

E3-1 reports arfive at
65, 115, 165, 235, 270, 300, 355, 410, 465, 515, 565, 635, 670, 700 min.

59 Small Report (E3-2)

E3-2 reports anive at
50, 95, 145, 230, 265. 290. 340. 390, 450. 495. 545, 630, 665. 690 min

57 Small Report (E4)

E4 reports arve at
40, 90, 135, 205. 255, 285, 335. 375. 440. 490. 535, 605, 655. 685 min

34 Small Report (E6)

E6 reports armve at
25, 80, 120. 195. 240. 280. 320. 370, 425. 480. 520. 595. 640. 680 min

H1: 25.40. 50 min
H2: 65, 80, 90. 95. 115 min
H3. 120, 135, 145, 165 min
H4: 135, 205, 230. 235 min
H5: 240, 255, 265, 270. 280. 285. 290 min
HE. 300, 320, 335, 340 min
H7- 355, 370. 375. 330. 410 min

H8: 425, 440, 450. 465 min

HQ: 480, 490, 495, 515, 520. 535 min
H10: 545, 565, 535 min

H11: 605, 630. 635, 640. 655 min
H12: 665, 670. 680, 685, 690. 700 min

Figure 1. Information analysis network.




2.1.1 Assumptions and Caveats

The model looks at a “typical” 12-h shift for a Battalion-level intelligence team. One of the
difficulties encountered with trying to model any intelligence task is the highly cognitive aspect
of the job. Some pieces of information may take seconds to process while others may take hours
to research. In a relaxed environment, analysts may take as much time as they need to be
thorough. In a high intensity environment, analysts are pressed to research, analyze, and prepare
intelligence as quickly as they are able, often resulting in a lower confidence level for the report.
Given such variability, the model was designed with some task times that have large standard
deviations.

A second issue that had to be addressed within the model is that people are often able to focus on
only one or two tasks at a time, depending upon the mental resources needed (Wickens and
Hollands, 2000). The model was intentionally designed to maintain all tasks as they were
assigned, which caused a recurring overload situation for all of the operators. The purpose was
to see just what is being asked of the human analyst. The result is a quantification of the
hypothetical workload for a company level intelligence analyst and an identification of which
tasks might best be automated.

2.1.2 Naming Convention

An IMPRINT model is composed of tasks and functions, connected in a chronological fashion to
demonstrate the flow of activities for a particular assignment. A task is the basic building block
for the model and represents a single duty such as reading a report. A function is a more
complex activity such as analyzing a report that is built of multiple tasks. Throughout this
report, specific function names are indicated by italics and title case capitalization. Specific task
names are also indicated by italics, but use sentence case capitalization.

2.2 Baseline Model

The model begins with the E6 giving a Shift Change Brief to the E4, E3-1, and E3-2. The brief
is 10 min long for everyone, with no variance, and no other tasks occur during the brief. Once
the Shift Change Brief is finished the Non-Organic Needs, Setup ISR (Intelligence, Surveillance,
Reconnaissance), and Review SIR (Specific Information Requirements) functions all begin
concurrently. The first major report arrives, triggering the Analysis Process function, and then
the other activities such as other major reports, small reports, and non-analysis tasks arrive with
regularity as noted in figure 1. Mission Interrupt is called at 500 min to simulate a high-level
tasking that requires all analysts’ attention.

2.2.1 Review SIR

The E6 reviews the PIR and develops the SIR (Review SIR). It is his duty to ensure the team is
working towards the same goal of answering the commander’s PIR. He reads the PIR, considers
the different aspects involved, and communicates with people to either clarify points or request



more specifics. He develops indicators, which are observable activities an enemy may take in
order to conduct any particular course of action; he decides when and where a collection asset
should be able to observe or detect an indicator; and he sets alarms that flag relevant information
within the analysis software and alert him when the program finds it. The E6 also performs all
subsequent reviews of the PIR (Revisit SIR, ISR, needs) throughout the mission.

Figure 2 (see also appendix A) is the IMPRINT task flow for Review SIR. The diamond-shaped
nodes contain a letter that designates the type of path connecting one task or function to another.
“S” indicates a singular path, “M” indicates multiple and concurrent paths, and “P” indicates a
probabilistic path. Task 1_17 Review SIR (listen) has two paths leading from it. The top path
will be taken 70% of the time and leads back to Task 1_10 Review SIR (talk) and the bottom path
will be taken 30% of the time and leads forward to Task 1_18 Review SIR Done (K). The same
process is used for Task 1_5 Set alarms (E6). The top path to Task 1_21 Develop indicators

(E6 decide) will be taken 50% of the time and the Review SIR function will End 50% of the time.

SIR = specific information requirements
E6 is the primary for reviewing the SIR.

~+3Z Shift Change Brief-
1_0 START <& 1_3Review PIR (read)

1_9 Develop SIR (decide) @—T 1_10 Review SIR (talk)
1_17 Review SIR (listen) @ﬁ

P: 70% for 1_10 Review SIR (talk)
P: 30% for 1_18 Review SIR Done (K)

1_18 Review SIR Done (K} @—T 1_21 Develop indicators (E6 decide) %

1_5 Set alarms (E6) 1_995 END

P: 50% for 1_21 Develop indicators (E6 decide)
P: 50% for 1_999 End

Figure 2. Baseline function Review SIR—develop specific information requirements.

2.2.2 Setup ISR

The E4 sets up the ISR requests (Setup ISR). The function requires a review of what ISR assets
are needed in order to acquire the appropriate information to satisfy the SIR, what assets are
available at the Battalion level, and what assets must be requested from other units. The E4
reviews the PIR and SIR, prioritizes the tasks for each ISR asset and resource, communicates
with people, and then adds the reporting criteria indicators to the alarms within the analysis
software. The E6 performs any subsequent reviews of the ISR asset status (Revisit SIR, ISR,
needs) throughout the mission.



Figure 3 (see also appendix A) is the IMPRINT task flow for the Setup ISR function. The E4
always begins by reading the PIR and SIR (Review SIR (read)), but the following task varies.
Sixty percent of the time the E4 will decide what ISR tasks are needed and how they might be
accomplished; 25% of the time he will communicate with someone, whether it is to verify
information, request assets, etc.; and 15% of the time the ISR task will not require additional
work and will proceed directly to indicator development. ISR task development and
communication are iterative processes, as are indicator development and alarms.

ISR = intell I . T ce
E4 is the primary for developing ISR tasks.

-+37 Shift Change Brief>

42 0START @—I{ 42_4 Review SIR (read) 42_5 Develop ISR tasks (decide) 42_8 Repeat ISR (K)

P: 60% for 42_5 Develop ISR tasks (decide)
P: 25% for 42_6 Communicate (talk)

P: 15% for 42_9 Done ISR (K) 42_61 Communicate (listen)

42_6 Communicate (talk)

P: 70% for 42_6 Communicate (talk)
P: 30% for 42_8 Repeat ISR (K)

42 9 Done ISR (K) 5> 42 26 Develop indicators (read) {5

# 42_28 Develop indicators (decide)

P: 60% for 42_26 Develop indicators (E3-1 read)
P: 40% for 42_27 Set alarms (E3-1)

42_27 Setalarms 42_999END ¢

P 50% for 42_26 Develap indicators (E3-1 read)
P: 50% for 42_999 End

Figure 3. Baseline function Setup ISR—develop intelligence, surveillance, and reconnaissance tasks and
requirements.

2.2.3 Non-organic Needs

The E3-2 identifies Non-Organic Needs. Non-organic needs are any requirements the Battalion
has for information that cannot be obtained within the Battalion, including ISR assets that must
be requested. The E3-2 reviews the PIR and SIR, identifies resource requirements and which
ones must come from outside the Battalion (non-organic), communicates with people, and then
adds the reporting criteria indicators to the alarms within the analysis software. He works
closely with the E4 who is handling the ISR asset requirements within the Battalion. Just as with
the ISR review, the E6 performs any subsequent reviews of the non-organic needs status (Revisit
SIR, ISR, needs) throughout the mission.

Figure 4 (see also appendix A) is the IMPRINT task flow for identifying non-organic needs. It is
identical to the Setup ISR function except that the focus is on non-organic assets rather than ISR
assets, though the two may, at times, overlap.



E£3-2 is the primary for ID'ing non-organic needs

43_0START Zs}—;{ 43_21 Revi (read) > .[4 43 351D rganic needs (decide) ¢S { 43_32 Repeat ganic (K)

43 58 C (talk) 35———>4 43 53C icate (listen) @—)

P~ 60% for43_35 ID non-organic needs (decide)
P. 25% for43_58 C (talk)

[P- 15% for 43_39 Dane nen-organic (K) |

P. 70% for 43_58 Communicate (alk)
P- 30% for 4335 ID non-organic needs (decide)

4339 Done non-organic (K) <5

43_46 Develop indicators (read)

P 60% for 43_46 Develop indicators (E32 read)
P. 40% for 43_47 Set alarms (E3-2)

r{ 43_999 END 3 >

43_47 Setalarms P

P 50% for 43_46 Develop indicators (E3-2 read)
P. 50% for 43 999 End

Figure 4. Baseline function Non-Organic Needs—develop non-organic asset and information requirements.

2.2.4 Mission Interrupt

The Mission Interrupt function requires the attention of all four analysts at the 500-min mark. It
contains generic tasks meant to simulate urgent, high priority intelligence demands such as time-
sensitive targeting, troops in contact, or an isolating event. As programmed, the Mission
Interrupt tasks are in addition to the analysts’ regular duties, not replacements for the regular
duties. See figure 5 and/or appendix A.

(oS
33_19 Mission Interrupt (K) @)——f{ 33_2 Intermupt (listen) (E3-1) @}—I{:ﬂ,‘u E31) P 1 {3321 (E31) ®1—>|-33,47Ana\ys\s Process (E3-1) 4——»{ 33_22Intemupt E3-1 done (K) {>>—)—

P 70% for 33_2 Intermupt (listen) (E3-1) P 70% for 33_20 Intermupt (comm) (E3-1) P 70% for 33_2 Internupt (listen) (E3-1)
P: 30% for 33_21 Internupt (decide) (E3-1) P: 30% for 33_22 Intermupt E3-1 done (K) P: 30% for 33_899 End

\—I{ 33_26 Interupt (listen) (E3-2) @—i{ 33_27 Interrupt (comm) (E3-2) @—]—>( 33_28 Interrupt (decide) (E32) @-]—»i-auama\yms Process (E3:2) 4——»{_33_25 Interupt E3-2 dons (K) {>>—)—

P: 70% for 33_26 Internupt (listen) (£3-2) P: 70% for 33_27 Intermupt (comm) (E3-2) P: 70% for 33_26 Internupt (listen) (E3-2)
P: 30% for 33_28 Internupt (decide) (3-2) P: 30% for 33_29 Intermupt £3-2 done (K) P: 30% for 33_999 End

\—I( 33_33 Intemupt (listen) (E4) -[{ 33_34 Interrupt (comm) (E4) ®—)—>( '33_35 Interrupt (decide) (E4) ®-]—>|-33,49Ana\ys‘s Process (E4) 4—»{_33_36 Intemupt E4 done (K)

P: 70% for 33_33 Internupt (listen) (E4) P: 70% for 33_34 Intermupt (comm) (E4) P: 70% for 33_33 Internupt (listen) (E4)
P: 30% for 33_35 Internupt (decide) (E4) P: 30% for 33_36 Intermupt E4 done (K) P: 30% for 33_999 End

;1(( 33_40 Intermupt (isten) (E6) -[{ 33_41 Intermupt (comm) (E6) ®—)—>( '33_42 Interrupt (decide) (E6) @ )

- 70% for 33_40 Internupt (listen) (E6) P: 70% for 33_41 Intermupt (comm) (E6} - 70% for 33_40 Interrupt (listen) (E6)
P: 30% for 33_42 Internupt (decide) (E6) P: 30% for 33_43 Intermupt 6 done (K) P: 30% for 33 999End

»{ 33_999 END 3 >

Figure 5. Baseline function Mission Interrupt—urgent, high priority intelligence support.



2.2.5 Periodic Activities

Two functions and one task are called repeatedly throughout the mission. The Analysis Process
function represents an incoming report that requires significant attention and time. The Small
Reports function represents incoming reports that still require significant attention, but require
much less time than the larger reports in Analysis Process. Short Non-analysis tasks such as
breaks, errands, or briefs are required of all four analysts occasionally throughout the shift. The
comment boxes in figure 1 note the times that each activity is called.

2.2.6 Analysis Process

E3-1 begins research and analysis on the first large report that arrives, but the E3-2 and E4 also
attend to the larger reports as they arrive. Analysis Process is called eight times for the E3-1,
seven times for the E3-2, and five times for the E4. The model does not assign any of the larger
reports directly to the E6, but he is used as a contingency operator for Analysis Process if all
other analysts are overloaded. At the end of each Analysis Process, regardless of which analyst
completed the analysis, the E6 reviews the PIR, SIR, ISR, and non-organic needs (Revisit SIR,
ISR, needs) and updates them if needed.

Figure 6 (see also appendix A) is the Analysis Process task flow. The Analysis Process was
intentionally programmed to vary widely in order to account for the extreme variance in task
complexity that an analyst will encounter. The first step in the full Analysis Process is that a
report arrives in either a Verbal format such as a phone call or face-to-face meeting or a Written
format such as a digital report. Reports are in the Verbal format 70% of the time and require
communication to clarify some points and writing for note-taking. Reports arrive in Written
format 30% of the time and only need to be opened and read.



3_14 Verbal notes dane (K)

3_11 Verbal format (K)_4

P. 70% for 3_7 Communicate (talk)

|P 70% for 3_ llVevba\furrnﬁl(K) |
P: 30% for 3_14 Verbal notes done (K)

P: 30% for 3_6 Witten format (open digital file)

3_6 Wiitten format (open digital file) <5

3.8 Report received (K)

L 3_18 Evaluate source {5—»4_3_28 Evaluate relevance > ) 352 Irelevant (K)

P: 95% for 3_22 Analysis peth (K]
P: 5% for 3_52 Irelevant ()
32 thering () -({ 3_25 Focused resenrch (read) {S)—34 3_2¢ Focused research (write) > 24 3 21 More research? (<) <P

P 60% for 3_22 Information gathering (K)
P: 40% for 3_42 Done (K)

P: 65% for 3_25 Focused research (read) P: 70% for 3_25 Focused research (read)
P: 20% for 3_26 RFI (dec\dé) P:30% for3_21 MDrélEéﬁr:h?(K)

P: 10% for 3_32 Clarification (talk) [~
P: 5% for 3_42 Done (K)

326 RFI (decide)
RFI = request for information P 60% for 3_26 RFI (decide)

P: 40% for 3_21 More research? (K)
2 3_32 Clarification (talk)_¢§———»4_3_33 Clarification (listen) P>

P: 50% for 3_32 Clarification (talk)
P: 50% for 3_21 More research? (K)

s

3 23 Relations to existing (read) <5

3 42 Done (K) <5 #4{ 3_36 Relations to existing (decide) <

P 70% for 3_23 Relations to existing (read)
P: 30% for 3_48 Confim, refute, detail prior

;L 3_48 Confim, refute, detail prior predictions, facls, context_J 3_491D enemy goals, COAs

3_501D target locations 3>

3_51ID population sentiment_5>——»¢_3_4 Finalize report_%5 { 3.999END &> Tevisit SIR_ ISR, nesds [EF)=

Figure 6. Baseline function Analysis Process—receive, research, and analyze a major report.

The second step is to Evaluate the source and Evaluate the relevance. If the report is irrelevant
(which is 5% of the time), the Analysis Process ends. If the report is relevant (which is 95% of
the time), the Analysis Process continues.

Information gathering and refinement begins in the third step with Task 3_22 Information
gathering (K). The probabilistic path proceeds to either Focused research, RFI (request for
information), Clarification, or Done. For the first three tasks—Focused research, RFI, and
Clarification—the whole process will repeat itself (back to Information gathering (K)) 60% of
the time and will be Done 40% of the time. For the refinement part of the process that follows
information gathering, the operator looks for Relations to existing reports and information and
places the new report into context with prevalent conditions and circumstances.

In the fourth and final major step, the actual analysis is performed. The analyst must Confirm,
refute, detail prior predictions, facts, context. Once that task is complete, the analyst
concurrently tries to identify enemy goals and potential courses of action, identify any target
locations, and identify the local population’s sentiment regarding allied forces. Once all three
tasks are complete the analyst finalizes the report and then the Analysis Process function ends.



2.2.7 Small Report

Small Reports come in continuously throughout the mission, and while they require minimal
analysis and time, they still must be addressed. All four analysts receive 14 Small Reports each
during the shift. The operator first opens and reads the report, takes notes, does some quick
research, and then either validates the report (Confirm, refute, detail) or Collaborates with
others. See figure 7 and/or appendix A.

{ 61_0START $5—»4 61_4 Receive digital repart 61_2 Read digital report 61_6 Research databases >
61_3 Write notes1 < » 61_5 Wite notes W 61_7 Confim, refute. detail @T—p( 61_999END ¢
|P 50% for 34_7 Confirm, refute. detail ‘(‘ 61_8Ci ﬁ)

P: 50% for 34_8 Collaborate |

Figure 7. Baseline function Small Report—receive, research, and analyze a minor report.

2.2.8 Non-analysis Task

Short Non-analysis tasks such as breaks, errands, or briefs are called throughout the shift. The
E3-1 and E3-2 are each assigned three non-analysis tasks, the E4 is assigned two, and the E6 is
assigned five.

2.3 SAF Model

Fusion transforms data from multiple sensors into information a commander can use to form and
support decisions. For this model, the fusion process is semi-automated, meaning that a
computer performs the basic fusion functions and a human must verify and analyze the prepared
information.

2.3.1 Changes from the Baseline Model

The SAF model is identical to the Baseline model for the Shift Change Brief, Non-Organic
Needs, Setup ISR, and Review SIR functions. Revisit SIR, ISR, needs (E6) and Non-analysis
tasks are also unchanged.

The Analysis Process function in the main network as well as the one nested within the Mission
Interrupt function was modified for the SAF model. The Evaluate source and Evaluate
relevance tasks were eliminated, along with the option of an Irrelevant (K) report. The other
modifications were changes in the probabilities for certain paths (table 1). The changes were
based upon the concept that the SAF would reduce the iterations that require human input, thus
reducing analyst workload. The modified Analysis Process task flow used in the SAF model is
in figure 8 (see also appendix A).

For the Small Report function the Research databases and the second occurrence of Write notes
tasks were both eliminated. A task to Check pedigree was added to the SAF version. See
figure 9 and/or appendix A.
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Table 1. Changes in path probabilities for the Analysis Process
function.

Baseline SAF
(%) (%)

Information Gathering (K)
Focused research (read) 65 20
RFI (decide) 20 10
Clarification (talk) 10 10
Done (K) 50 60
Focused Research (write)
Focused research (read) 70 30
More research? (K) 30 70
RFI (type)
RFI (decide) 60 30
More research? (K) 40 70
More Research? (K)
Information gathering (K) 60 30
Done (K) 40 70
Relations to Existing (decide)
Relations to existing (read) 70 30
Confirm, refute, detail prior... 30 70

[Semi-Automated Fusion in the Intel Analysis Process |

~32 Shift Change Bri
3_0START $8—>¢ 3_13Receive report (K) 3_11 Verbal format (K) 3.7 icate (talk) <54 38 C jcate (listen) ®%—"( 3_14 Verbal notes done (K)
|P 70% for 3_11 Vertal format (K) 3_12 Verbal format (write) |P 70% for 3_7 Communicate (talk) |

P: 30% for 3_6 Written format (open digital file) P: 30% for 3_14 Verbal notes done (K)

I( 3_6 Written format (open digital file) <8»——— 3§ 3_5 Wiitten format (read) <8 34 39 Report received (K) §)j

J-{ 322 Information gathering (<) JF- l{ 3_25 Focused research (read) <3—»4 3_24 Focused research (write) 3_21 More research? (K)

P 20% for 3_25 Focused research (read) P:30% for 3_25 Focused research (read)
P: 10% for 3_26 RFI (decide) P: 70% for 3_21 More research? (K)

P~ 30% for 3_22 Info gathering (K)
P: 70% for 3_ 42 Done (K)

-10% for 3_32 Clarification (talk) s
- 60% for 3_42 Done (K)

326 RF (decide)

oo

RFI = request for information P: 30% for 3_26 RFI (decide)

P: 70% for 3_21 More research? (K)

332 Clarification (talk) 333 Clarffication (listen)

P: 50% for 3_32 Clarification (talk)
P: 50% for 3_21 More research? (K)

>4 342 Done (K) & 3 23 Relations 1o existing (read) <S> »{_3_36 Relations to existing (decide) @—j
P 30% for 3_23 Relations to existing (read)
P: 70% for 3_48 Confirm. refute. detail prior.
3_48 Confirm, refurte, detail prior predictions, facts, context 4 3 491D enemy goals, COAs {7

{ 3_50 1D target locations <.»

351D population sentiment _8§»——»4_3_4 Finalize report_J5——»4_3 999 END_¢§——»e45Revisit SIR. ISR. needs [EB)-~

Figure 8. SAF function Analysis Process—teceive, research, and analyze a major report.
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|Semi-Automﬁted Fusion in the Intel Analysis Process |

61_0START ‘-3 61_4 Receive digital report 4@# 61_2 Read digital repart @—b{ 61_7 Check pedigree @
61_3Wiite notes < _» 61_8 Collaborate <57 61_999END < »

Figure 9. SAF function Small Report—receive, research, and analyze a minor report.

As stated earlier, the Analysis Process function that is nested within Mission Interrupt was
modified in the same way the main model’s function was. The other changes for Mission
Interrupt are summarized in table 2. Again, the changes were made with the assumption that the
SAF would reduce the frequency of human input and the analyst’s workload. The modified
Mission Interrupt task flow used in the SAF model is in figure 10 (see also appendix A).

Table 2. Changes in path probabilities for the Mission
Interrupt function.

Baseline SAF
(%) (%)

Interrupt E3-1 done (K)
Interrupt (listen) (E3-1) 70 60
END 30 40
Interrupt E2-1 done (K)
Interrupt (listen) (E3-2) 70 60
END 30 40
Interrupt E4 done (K)
Interrupt (listen) (E4) 70 60
END 30 40
Interrupt (decide) (E3-1)
Interrupt (comm) (E3-1) 70 30
Analysis Process (E3-1) 30 70
Interrupt (decide) (E3-2)
Interrupt (comm) (E3-2) 70 30
Analysis Process (E3-2) 30 70
Interrupt (decide) (E4)
Interrupt (comm) (E4) 70 30
Analysis Process (E4) 30 70
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[Semi-Automated Fusion in the Intel Analysis Process |

{33.0START &>
33_19 Mission Interrupt (K) @(4{ 33_2 Interrupt (listen) (E3-1) é}—l({ '33_20 Interrupt (comm) (E3-1) V] >4 33_21 Intermupt (decide) (E3-1) <}>>]—>|»33,43Ana\ysws Process (E3-1) §——»¢ 33_22 Internupt E3-1 done (K) @-);

P- 70% for 33_2 Interrupt (isten) (E3-1) P- 30% for 33_20 Interrupt (comm) (E3-1) P-60% for 33_2 Interrupt (listen) (E3-1)
P: 30% for 33_21 Internupt (decide) (E3-1) P- 70% for 33_48 Analysis Process (E3-1)

P: 40% for 33_999 End

\—)C{ 3326 Interrupt (listen) (E3-2) @—I{ 33_27 Interrupt (comm) (E3-2) V] >4 33_28 Intermupt (decide) (E3-2) <}>>]—>|»33,49Ana\ysws Process (E3-2) §——»¢ 33_29 Internupt E3-2 done (K) @-);

P- 70% for 33_26 Interrupt (isten) (£3-2) P-30% for 33_27 Interrupt (comm) (E3-2) P-60% for 33_26 Interrupt (isten) (£3-2)
P: 30% for 33_28 Internupt (decide) (E3-2) P- 70% for 33_49 Analysis Process (E3-2) P: 40% for 33_999 End

NG )]

{33 33 Interrupt isten) (£4) 3 3334 Interupt (comm) (£4) Fr )

>4 33_35 Intermupt (decide) (E4) @vl—bfzsjama\ysws Process (E4) §———»{_33_36 Interrupt E4 done (K) P>~

P: 70% for 33_33 Interrupt (isten) (E4)
P: 30% for 33_35 Interrupt (decide) (E4)

P-30% for 33_34 Intemupt (comm) (E4)
P: 70% for 33_50 Analysis Process (E4)

P-60% for 33_33 Interrupt (isten) (E4)
P: 40% for 33_999 End

{53 20 Interrupt (isten) (£6) 3 33.41 Interupt (comm) (£6) VJ 4 33_42 Interrupt (decide) (E6) 33 43 Intermupt E6 done (K) )

{33 999END

P: 70% for 33_40 Interrupt (isten} (E6)
P: 30% for 33_42 Interrupt (decide) (E6)

P- 70% for 33_41 Interrupt (comm) (E6)
P: 30% for 33_43 Interupt E6 done (K)

P- 70% for 33_40 Interrupt (listen) (E6)
P: 30% for 33_999 End

Figure 10. SAF function Mission Interrupt—urgent, high priority intelligence support.

3. Results

3.1 Overall Mission

Both models were allowed to run until completion 100x even though the time of interest is a
12-h shift. This enabled IMPRINT to calculate averages and frequencies using all the tasks and
functions, rather than only the ones that were complete by the end of the shift (720 min).

As a result, the Baseline model ran anywhere from 380 to 10,601 min (almost 170 h, or just over
7 days), with an average mission time of 2268 min (about 38 h). In comparison, the SAF model
ranged from 630-6,109 min with an average of 1770 min (about 29.5 h). The variability in
mission durations is charted in figure 11. The Baseline model produced a non-parametric
distribution due in a large part to the probabilistic nature of many of the functions and the high
level of variance programmed for each task. Several of the tasks with a high standard deviation
for time were eliminated for the SAF model because the tasks were performed by the semi-
automated system. As expected, the SAF-assisted analysis produced a more normal distribution
of mission times.
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Figure 11. Histogram for mission duration—100 runs each for the baseline model and the SAF model.

Workload for the 12-h shift was averaged from 30 runs. IMPRINT calculates workload by
summing the values (1-7) for each resource channel—auditory, cognitive, fine motor, speech,
and visual—of all concurrent tasks. For example, if a single task has maximum values for each
resource channel the overall workload would be 31. The description for maximum workload in
the auditory channel it is to interpret sound patterns (workloadmax = 7); in the cognitive channel,
it is estimation, calculation, or conversion (workloadmax = 7); in the fine motor channel, it is
serial discrete manipulation such as typing (workloadnmax = 7); in the speech channel, it is
complex sentences (workloadmax = 4); and in the visual channel, it is to visually scan/search
monitor such as a continuous/serial inspection (workloadmax = 6). Given that humans can
reasonably perform no more than two tasks at a time, the overload threshold was set by rounding
the maximum possible workload for two concurrent tasks to 60.

Table 3 shows that for every operator the SAF process produced a lower relative workload
demand than the human-only process. While the average workload values give the impression
that workload was infrequently above the overload threshold of 60, figure 12 shows that the
E3-1’s workload was often much higher than 60, peaking at 109.2 at 645 min for that particular
run.
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Table 3. Workload demands for one 12-h shift, calculated from 30 runs.

Relative Average Workload Peak Workload
Analyst Baseline | SAF % Change Baseline SAF | % Change
E3-1  (35F10) 64.0 56.5 -11.7% 122.3 110.5 -9.6%
E3-2  (35F10) 62.9 52.5 -16.5% 132.0 120.1 -9.0%
E4 (35F20) 59.8 49.0 -18.0% 140.6 112.2 -20.2%
E6 (35F30) 485 36.0 -25.8% 123.2 108.3 -12.1%
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Baseline Workload for E3-1

Workload

40

20 +

100

e Actual Workload

200

300

Clock {Minutes)

o oo Mean Workload
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Overload Threshold
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Figure 12. Actual, average, and overload workload demands for the E3-1 in the baseline model.

Appendix B contains graphs of the actual workload, the average workload, and the overload
threshold for each analyst for the first 12 h of a single mission run.

3.2 Reports

For each mission in both the Baseline and SAF models, the team of analysts received 76 reports
in the first 12 h. Fifty-six were smaller reports that required minimal time and attention, and 20
were more extensive reports that required substantial time and attention. Since the focus is on

the 12-h shift, no reports were received after 12 h.

For the Baseline model Small Report averaged 11 min. Even though the Research databases
task and the second occurrence of the Write notes task were both eliminated for the SAF model,
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the Check pedigree task that was added pushed the Small Report average for the SAF model to
16 min. Times for the full reports averaged 116 min for the Baseline and 93 min for the SAF.

3.3 Analysis Versus Discovery Time

One of the objectives of analyzing the IMPRINT models was to determine whether SAF
increased the amount of time analysts could spend on analysis or decreased the amount of time
spent on discovery.

Discovery, or information gathering, consists of the following:
+ Evaluate source,
» Evaluate relevance,
» Focused research (read),
» Focused research (write),
* RFI (decide),
* RFI (type),
 Clarification (talk),
 Clarification (listen),
« Relations to existing (read), and
» Relations to existing (decide).

The goal of SAF developers is to provide a program that will perform all of these tasks without
operator input. The product would be data that is refined to the point where an analyst can begin
directly with analysis and avoid further data preparation. For these models, analysis consists of
the Confirm, refute, detail prior predictions, facts, context; ID enemy goals, course of actions
(COAS); ID target locations; and 1D population sentiment tasks.

For the Baseline model analysts averaged 116 min spent on actual analysis and 66 min on
discovery—a ratio of 1.75. For the SAF model analysts averaged 112 min on analysis and 42 min
on discovery for a ratio of 2.68.

3.4 Non-analysis Tasks
The team had 13 non-analysis related tasks to perform that averaged 15 min in both models.

3.5 Mission Interrupt

Mission Interrupt was programmed to take the analysts away from their normal tasks and focus
them on a pressing, external tasking that requires high levels of attention. For these models, the
interrupting tasks were in addition to the analysts’ regular duties and included communications
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and analysis. The average time spent on the Baseline Mission Interrupt was 2062 min, as
compared to an average of 771 min spent on the SAF Mission Interrupt.

4. Discussion

41 Time

Considering the nature of intelligence tasks independent of personnel shifts, the times are
realistic. A simple PIR may take very little time to answer, while an elaborate PIR involving
multiple units and assets would take much longer to fully analyze and report. In a working
intelligence unit, the next shift of analysts would pick up where the previous shift left, so the
work never really stops.

The drastic variability apparent in the task and function times, especially with the Baseline
model, are the product of intentionally large variances and highly probable repeating paths.
Adjustments for the SAF model reduced the likelihood of repeating paths, but maintained the
large variances. While the changes did not increase the amount of time spent on analysis, they
did reduce the time spent on discovery, which is a goal of most streamlining processes for the
intelligence process. The end result is that the analysis to discovery time ratio was higher for
SAF-assisted analyses.

4.2 \Workload

Workload demand frequently spiked or remained above the generally accepted overload
threshold of 60 for both models. When workload is above 60, most individuals will drop tasks
and make mistakes in an effort to keep up with the cognitive challenges. These models were
intentionally programmed to maintain all tasks rather than to drop tasks when the workload
became too high so that the extent of the overload conditions could be analyzed.

No single task consistently caused the overload. Typically, when the analyst was significantly
overloaded, he was performing multiple inquiries or analyses at the same time. When the
workload demand hovered in the 90s and above, the analyst was often working on up to seven
separate tasks at the same time. Five to six concurrent tasks would often cause workloads
between 60 and 80.

In reality, when a new report arrives, humans will normally either drop the current report to
focus on the new one or ignore the new report and finish the old one. In the models, analysts
were expected to keep up with the work as it arrived. The purpose in writing the models in this
manner was to demonstrate what is expected of military analysts. If they perform the tasks
sequentially, which would allow thorough attention to each report, the process will take too long.
If they perform the tasks in parallel, as they do in the models, the analysts may not be able to
focus properly on the many tasks at hand.

17



5. Conclusions

The objectives of this analysis were to determine and compare the cognitive workloads for
analysts using a manual information analysis process and those using a SAF-assisted process;
identify which tasks induced overload, if any; and compare the analysis time to discovery time
ratio for the manual and SAF-assisted processes.

The relative average and peak workload demands were lower for all four analysts with the
inclusion of SAF. Combined with the fact that workloads still exceed acceptable levels for
accurate and efficient performance at many points, results generated by the models indicate that
SAF positively contributes to the information analysis process, but more improvement is still
needed in order to enable analysts to fully exploit the available information.

Overload was not consistently initiated by any single task, but was a result of parallel tasks. This
implies the need for procedural improvements rather than task-specific assistance in the
intelligence process.

The analysis time to discovery time ratio was increased with SAF, indicating that analysts were
able to better employ their time and skills on analysis rather than information gathering.

Overall, SAF as modeled here positively influenced the intelligence process, but not in a drastic
manner. Review of the workload details indicates that analysts are expected to perform several
concurrent, highly cognitive tasks without dropping any of them. In order to reduce the
frequency or even occurrence of overload, SAF would need to expand to include more tasks such
as additional correlation capabilities.
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Appendix A. Network Figures (Enlarged)

Figures A-1 through A-10 show enlarged version of the network figures shown in the main
report.

This appendix is in its original form without editorial change.
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MNew reports requiring considerable attention start
the Analysis Process function

{ 0START ) »» 32 Shift Change Brief §——»p 3 Analysis Process (E3-1)
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E2-2 reports arrive at
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Figure A-1. Information Analysis Network (from page 3).
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57 Small Report (E4)
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34 Small Report (E6)
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SIR = specific information requirements

EE is the primary for reviewing the SIR.

M e 37

Figure A-2. Baseline Function Review SIR (from page 5).

P: 70% for 1_10 Review SIR (talk)
P: 30% for 1_18 Review SIR Done (K)

L sesmms 0 (0B 3

P: 50% for 1_21 Develop indicators (E6 decide)
P: 50% for 1_999 End
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ISR = intelligence, surveillance. reconnaissance
E4 is the primary for developing ISR tasks.

42_0START @—x({ 42_4 Review SIR (read) P> »{ 42 5 Develop ISR tasks (decide) <& »{ 42_8 Repest ISR (K) §)J

| P: 60% for 42_5 Develop ISR tasks (decide) \—T( 42_6 Communicate (talk)

P: 25% for42_6 Communicate (talk)

[P-15% for42_9Dane ISR K} | 4261 Communicate (isten) P

P: 70% for 42_6 Communicate (talk)
P: 30% for42_8 Repeat ISR (K)

f 42.9DonsISR(K) 42_26 Develop indicators (read)

42_28 Develop indicators (decide) @-ﬂ

P: 60% for 42_26 Develop indicators (E3-1 read)
P: 40% for 42_27 Set alarms (E3-1)

42 27 Setalams 42 _999END ¢

P: 50% for42_26 Develop indicators (E3-1 read)
P: 50% for 42_999 End

Figure A-3. Baseline Function Setup ISR (from page 6).
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|E3—2 is the primary for ID'ing non-organic needs

43_0START @—)[{ 43_21Review SIR (read) - ‘.-[{ 43_35 ID non-organic needs (decids) <8 »{ 43_32 Repeat non-organic (K) @J

43_58 Communicate (talk) 43_59 Communicate (listen) @-)

P: 60% for43_35 ID non-organic needs (decide)
P: 25% for 43_58 Communicate (talk)

| P 15% for 43_3% Done non-organic (K) ]

P: 70% for 43_58 Comrmunicate (talk)
P: 30% for 43_35 |D non-organic needs (decide)

43_39 Done non-organic (K}

43_46 Develop indicators (read) <&y————4 43_48 Develop indicators (decide) @ﬂ

P: 40% for 43_47 Set alarms (E3-2)
43 47 Setalarms P ) 43 999 END

P: 50% for 43_46 Develop indicators (E3-2 read)
P: 50% for43 999 End

‘ | P: 60% for 43_46 Develop indicatars (E3-2 read) |

Figure A-4. Baseline Function Non-Organic Needs (from page 7).
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EXEIER
33_19 Mission Intermupt (K) @——I{ 33_2 Interrupt (listen) (E3-1) H 33_20 Interrupt (comm) (E3-1) @J—ﬂf 33_21 Interrupt (decide) (E3-1) w.ﬁj? Analysis Process (E3-1) 44 33_22 Interrupt £3-1 done (K) @—J—

P: 70% for 33_2 Interrupt (listen) (E3-1) P: 70% for 33_20 Interrupt (comm) (E3-1) P: 70% for 33_2 Interrupt (listen) (E3-1)
P: 30% for 33_21 Interrupt (decide) (E3-1) P: 30% for 33_22 Interrupt E3-1 done (K) P: 30% for 33_999 End

;!f{ 33_26 Interrupt (listen) (E3-2) H 33_27 Interrupt (comm) (E3-2) @J—p{ 33_28 Interrupt (decide) (E3-2) @J—ﬁ:\us Analysis Process (E3-2) 44 33_25 Interrupt E3-2 done (K) @—J—

P: 70% for 33_26 Interrupt (listen) (E3-2) P: 70% for 33_27 Interrupt (comm) (E3-2) P: 70% for 33_26 Interrupt (listen) (E3-2)
P 30% for 33_28 Interrupt (decide) (E3-2) P: 30% for 33_29 Interrupt E3-2 done (K) P: 30% for 33_999 End

;!f{ 33_33 Interrupt (listen) (E4) @—I{ 33_34 Interrupt (comm) (E4) @—)—p{ 33_35 Interrupt (decide) (E4) @J—ﬁaus Analysis Process (E4) 44 33_36 Intemupt £4 done (K)

P: 70% for 33_33 Interrupt (listen) (E4) P: 70% for 33_34 Interrupt (comm) (E4) P: 70% for 33_33 Interrupt (listen) (E4)
P: 30% for 33_35 Interrupt (decide) (E4) P: 30% for 33_36 Interrupt E4 done (K) P: 30% for 33_999 End

;I{ 33_40Interrupt (listen) (E6) @—I{ 33_41 Interrupt (comm) (E6) <> 33_42 Interrupt (decide) (E6) P> { 33_43 Interrupt E6 done (K) )] 4 33_999 END g >

P: 70% for 33_40 Interrupt (listen) (E6) P: 70% for 33_41 Interrupt (comm) (E6) P: 70% for 33_40 Interrupt (listen) (E6)
P: 30% for 33_42 Interrupt (decide) (EB) P: 30% for 33_43 Interrupt E6 done (K) P: 30% for 33_999 End

Figure A-5. Baseline Function Mission Interrupt (from page 8).



Lc

i 3_7 Communicate (talk) $&>—»4 3_8 Comr

3_11 Verbal format (K) 4

(listen) @}

4 3_14 Verbal notes done () Qj

3_12 Verbal format (write) <5

|F'. 70% for 3_7 Communicate

(talk)
P: 30% for 3_14 Verbal notes done (K)

P: 70% for 3_11 Verbal format (K)
P: 30% for 3_6 Written format (open digital file)

3_5 Written format (read) <5

3_6 Written format (open digital file) @

3_9 Report received (K) <S>

3_18Evaluate source ¢5—{_3_23 Evaluate rel $r )

P: 85% for 3_22 Analysis path (K}
P: 5% for 3_52 Irelevant (K)

% 3 52 Inelevant (K) %

I{ 3_25 Focused research (read) <S»—»4 3_24 Focused research (wite) <5)- 1

3_22 Information gathering (K) <

#4321 Vo h? (K)
T j:®ﬂ

P: 30% for 3_21 More research? (K

|P 70% for 3_25 Focused research (read)
)

P: 60% for 3_22 Information gathering (K)
P: 40% for 3_42 Done (K)

P: 65% for 3_25 Focused research (read)
P: 20% for 3_26 RFI (decide)

|P 10% for 3_32 Clarification (talk) | -4 3_26RF| (decide) S 3_27 RFI (type) L )

P: 5% for 3_42 Done (K)
RFI = request for information

P: 60% for 3_26 RFI (decide)
P: 40% for 3_21 More research? (i)

333 Clarification (listen) <P>

3_32 Clarification (talk) 5>

P: 50% for 3_32 Clarification (talk)
P: 50% for 3_21 More research? (K)

> 3020me () P

3_23 Relations to existing (read) @—%{ 3_36R

to existing (decid @—j

349 ID enemy goals. COAs >

3_50ID target locations ¢ »

3_48 Confirm. refute. detail prior predictions. facts. context

Figure A-6. Baseline Function Analysis Process (from page 9).

3_51ID population sentiment_{8y——»{_3_4 Finalize report_&y————————»¢ 3 999END 3

P: 70% for 3_23 Relations to existing (read)
P: 30% for 3_48 Confirm, refute, detail prior...

45Revisit SIR, ISR, needs (£}




8¢

61_0START <5» 61_4 Receive digital report - 4>

61_2 Read digital report >

61_6 Research databases ¢

61_3 Write notes1 ¢ »

Figure A-7. Baseline Function Small Report (from page 10).

61 5Write notes P

P: 50% for 34_7 Confirm, refute, detail
P: 50% for 34_8 Collaborate

»4 61_7 Confirm, refute, detail {5

61_8 Collaborate <5

61_999END < >
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|Sem|—AuI0maled Fusion in the Intel Analysis Process |

P: 70% for 3_11 Veerbal format ()
P: 30% for 3_6 Written format (open digital file)

P: 70% for 3_7 Communicate (talk)
P: 30% for 3_14 Verbal notes done (K)

Ao wove ) 3

P: 20% for 3_25 Focused research (read)
P: 10% for 3_26 RFI (decide)

P 10% for 3_32 Clarification (talk)
P: 60% for 3_42 Done (K)

R TR S P TR

P: 30% for 3_25 Focused research (read)
P: 70% for 3_21 More research? (K}

|RFI = request for information | P: 30% for 3_26 RFI (decide)
P: 70% for 3_21 More research? (K)

|Pt 50% for 3_32 Clarification (talk)

P: 50% for 3_21 More research? (K)

P: 30% for 3_22 Info gathering (K)
P: 70% for 3_42 Done (K)

{20 L Rebtors onsing (o) 34 2,36 Rdtions o ringdecde)

P: 30% for 3_23 Relations to existing (read)
P: 70% for 3_48 Confirm, refute, detail prior..

Figure A-8. SAF Function Analysis Process (from page 11).



0€

|Semi—Autumated Fusion in the Intel Analysis Process |

Figure A-9. SAF Function Small Report (from page 12).
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|Sem\-Aulumated Fusion in the Intel Analysis Process |

33_0START <5

33_19 Mission Interrupt (K) ﬁ%—({ 33_2 Interrupt (listen) (E3-1) {;}—f{ 33_20 Interrupt (comm) (E3-1) @J—r{ 33_21 Interrupt (decide) (E3-1) @J—-b:ﬁ_w.amws Process (E3-1) 4—{ 33_22 Interupt E3-1 done (K) {J});

P: 70% for 33_2 Interrupt (listen) (E3-1) P: 30% for 33_20 Interrupt (comm) (E3-1) P: 60% for 33_2 Interrupt (listen) (E3-1)
P: 30% for 33_21 Interrupt (decide) (E3-1) P: 70% for 33_48 Analysis Process (E3-1) P: 40% for 33_999 End

\—I{ 33_26 Interrupt (listen) (E3-2) @—f{ 33_27 Interrupt (comm) (E3-2) @J—rf 33_28 Interrupt (decide) (E3-2) @J—-h:us Analysis Process (E3-2) 4——»{ 33_29 Interrupt E3-2 done (K) {J});

P: 70% for 33_26 Interrupt (listen) (E3-2) P: 30% for 33_27 Interrupt (comm) (E3-2) P: 60% for 33_26 Interrupt (listen) (E3-2)
P: 30% for 33_28 Interrupt (decide) (E3-2) P: 70% for 33_49 Analysis Process (E3-2) P: 40% for 33_999 End

\—I{ 33_33 Interrupt (listen) (E4) @—f{ 33_34 Interrupt (comm) (E4) @—J—rf 33_35 Interrupt (decide) (E4) @J—-b:ﬁ_su Analysis Process (E4) 44 33_36 Interrupt E4 done (K)

P: 70% for 33_33 Interrupt (listen) (E4) P: 30% for 33_324 Interrupt (comm) (E4) P: 60% for 33_33 Interrupt (listen) (E4)
P: 30% for 33_35 Interrupt (decide) (E4) P: 70% for 33_50 Analysis Process (E4) P: 40% for 33_999 End

\—)({ 33_40 Intermupt (listen) (E6) @—{{ 33_41 Interrupt (comm) (E6)

33 42 Intermupt (decids) (E6) 5P {3343 Intemupt E6 done (K) P {33 999 END {

P: 70% for 33_40 Interrupt (listen) (E6) P: 70% for 33_41 Interrupt (comm) (E6) P: 70% for 33_40 Interrupt (listen) (E6)
P: 30% for 33_42 Interrupt (decide) (E6) P: 30% for 33_43 Interrupt E6 done (K) P: 30% for 33_999 End

Figure A-10. SAF Function Mission Interrupt (from page 13).
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Appendix B. Workload Graphs

Figures B-1 through B-4 shows the workload graphs.

This appendix appears in its original form, without editorial change.
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Figure B-1. Baseline and SAF workload for E3-1.
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Baseline Workload for E3-2
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Figure B-2. Baseline and SAF workload for E3-2
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Figure B-3. Baseline and SAF workload for E4.
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Baseline Workload for E6
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Figure B-4. Baseline and SAF workload for E6.
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List of Symbols, Abbreviations, and Acronyms

COA course of action

IMPRINT Improved Performance Research Integration Tool
ISR Intelligence, Surveillance, and Reconnaissance
MOS military occupational specialty

PIR priority intelligence requirement

RFI Request for Information

SAF semi-automated fusion

SIR Specific Information Requirements
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NO. OF

COPIES ORGANIZATION

1
(PDF

only)

DEFENSE TECHNICAL
INFORMATION CTR

DTIC OCA

8725 JOHN J KINGMAN RD
STE 0944

FORT BELVOIR VA 22060-6218

DIRECTOR

US ARMY RESEARCH LAB
IMNE ALC HRR

2800 POWDER MILL RD
ADELPHI MD 20783-1197

DIRECTOR

US ARMY RESEARCH LAB
RDRL CIO LL

2800 POWDER MILL RD
ADELPHI MD 20783-1197

DIRECTOR

US ARMY RESEARCH LAB
RDRL CIO LT

2800 POWDER MILL RD
ADELPHI MD 20783-1197

DIRECTOR

US ARMY RESEARCH LAB
RDRL D

2800 POWDER MILL RD
ADELPHI MD 20783-1197
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NO. OF

COPIES ORGANIZATION

NO. OF

1

COPIES ORGANIZATION

ARMY RSCH LABORATORY — HRED 1
RDRLHRM C A DAVISON

320 MANSCEN LOOP STE 115

FORT LEONARD WOOD MO 65473

ARMY RSCH LABORATORY —HRED 1
RDRL HRM DI

T DAVIS

JHANSBERGER

BLDG 5400 RM C242

REDSTONE ARSENAL AL 35898-7290 1

ARMY RSCH LABORATORY — HRED
RDRLHRS EA DRV IJRICE

2377 GREELEY RD STER

FORT SAM HOUSTON TX 78234-5002

ARMY RSCH LABORATORY — HRED
RDRL HRM DG K GUNN

BLDG 333

PICATINNY ARSENAL NJ 07806-5000

ARMY RSCH LABORATORY — HRED

AWC FIELD ELEMENT 1
RDRL HRM DJ D DURBIN

BLDG 4506 (DCD) RM 107

FORT RUCKER AL 36362-5000

ARMY RSCH LABORATORY — HRED 1
RDRL HRM CK JREINHART

10125 KINGMAN RD BLDG 317

FORT BELVOIR VA 22060-5828

ARMY RSCH LABORATORY — HRED

RDRL HRM AY M BARNES 1
2520 HEALY AVE

STE 1172 BLDG 51005

FORT HUACHUCA AZ 85613-7069

ARMY RSCH LABORATORY — HRED

RDRL HR MP D UNGVARSKY

POPE HALL BLDG 470

BCBL 806 HARRISON DR 1

FORT LEAVENWORTH KS 66027-2302 (CD
only)

ARMY RSCH LABORATORY - HRED

RDRL HRM DQ M RFLETCHER

NATICK SOLDIER CTR

AMSRD NSCWS E BLDG 3 RM 343

NATICK MA 01760-5020

41

ARMY RSCH LABORATORY - HRED
RDRL HRM AT J CHEN
12350 RESEARCH PKWY
ORLANDO FL 32826-3276

ARMY RSCH LABORATORY —HRED
RDRL HRM AT C KORTENHAUS
12350 RESEARCH PKWY

ORLANDO FL 32826

ARMY RSCH LABORATORY - HRED
RDRL HRM AS C MANASCO
SIGNAL TOWERS

BLDG 29808A RM 303A

FORT GORDON GA 30905-5233

ARMY RSCH LABORATORY —HRED
FIRES CTR OF EXCELLENCE

FIELD ELEMENT

RDRL HRM AF C HERNANDEZ
3040 NW AUSTIN RD RM 221

FORT SILL OK 73503-9043

ARMY RSCH LABORATORY - HRED
RDRL HRM AV S MIDDLEBROOKS
91012 STATION AVE

FORT HOOD TX 76544-5073

ARMY RSCH LABORATORY —HRED
RDRL HRM CN R SPENCER
DCSFDI HF

HQ USASOC BLDG E2929

FORT BRAGG NC 28310-5000

ARMY RSCH LABORATORY - HRED
HUMAN RSRCH AND ENGRNG
DIRCTRT MCOE FIELD ELEMENT
RDRL HRM DW E REDDEN

6450 WAY ST

BLDG 2839 RM 310

FORT BENNING GA 31905-5400

ARMY G1

DAPE MR B KNAPP

300 ARMY PENTAGON RM 2C489
WASHINGTON DC 20310-0300
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DIR USARL
RDRL HR
L ALLENDER
T LETOWSKI
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RDRLHRS D
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JLOCKETT
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550 CIBEQUE ST RM 210
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