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541 28 Skövde, Sweden
Email: {firstname.lastname}@his.se
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Abstract—Threat evaluation is concerned with estimating the
intent, capability and opportunity of detected objects in relation
to our own assets in an area of interest. To infer whether a
target is threatening and to which degree is far from a trivial
task. Expert operators have normally to their aid different
support systems that analyze the incoming data and provide
recommendations for actions. Since the ultimate responsibility
lies in the operators, it is crucial that they trust and know
how to configure and use these systems, as well as have a good
understanding of their inner workings, strengths and limitations.

To limit the negative effects of inadequate cooperation be-
tween the operators and their support systems, this paper
presents a design proposal that aims at making the threat eval-
uation process more transparent. We focus on the initialization,
configuration and preparation phases of the threat evaluation
process, supporting the user in the analysis of the behavior of
the system considering the relevant parameters involved in the
threat estimations. For doing so, we follow a known design process
model and we implement our suggestions in a proof-of-concept
prototype that we evaluate with military expert system designers.

Keywords—threat evaluation, transparency, visualization, de-
sign, high-level information fusion, decision-making.

I. INTRODUCTION

While carrying out military operations, there is a need
for recognizing, identifying and prioritizing the objects in
the environment of interest and, if required, applying combat
power resources to counter those that intent to inflict harm. The
process of assigning threat values to targets in order to allocate
resources to defend protected assets is often referred as threat
evaluation (TE). To infer whether a target is threatening and
to which degree is far from a trivial task. Tactical operators
need to analyze vast amounts of highly dynamic and uncertain
sensor data.

TE is normally carried out by highly trained operators,
that have to their aid various support systems that are able
to collect, analyze as well as provide recommendations for
actions. These systems include normally advanced TE and
weapon allocation models, that are hard to create, but also to
initialize, update and adapt to each particular situation. Since
the ultimate responsibility lies with the human operators, it is
of utmost importance that they know how to prepare and use
properly these systems as well as have an understanding of
their strengths and limitations.

This paper addresses the challenge of making TE processes
more transparent to their users, in order to increase their trust,

confidence and overall performance. Our research is motivated
from various directions. In general, Steinberg [1] claims that
the area of TE is still underdeveloped and more research is
needed. In the context of naval defense, the need of further
investigating how TE operators process threat cues, and how
to design a system that supports operator’s TE process has been
highlighted by Liebhaber et al. [2]. The necessity of including
the user in the fusion processes, finding optimal combinations
of powerful computational methods and human expertise and
knowledge, has been acknowledged by multiple authors, both
inside and outside the information fusion community (within
information fusion, in particular, high-level information fusion,
see, for example, [3] and [4], outside see, e.g., the area of
visual analytics [5]).

Broadly, our aim is to increase operators confidence and
trust in the system through making the TE process more
transparent and, in turn, benefit from his/her expertise and
knowledge to improve the system functionality and given
recommendations. The work presented here builds on our
previous work presented in [6], where we outline a general TE
system, and earlier works by Liebhaber [2] and Irandoust et
al. [7]. Particularly, we focus on increasing the transparency of
the TE configuration, TE initialization and TE model behavior
modules. Thus, the main contributions of this paper are (1) a
characterization of TE problem from a design perspective, (2) a
design proposal for supporting the configuration, initialization
and analysis of the behavior of the TE model(s) over time and
(3) an illustrative implementation and the results of an expert
evaluation of our proposal. From this evaluation, we outline
next steps in the design process. The suggestions presented
here, as well as the lessons learned and the evaluation carried
out, can help designers and developers of future TE systems.

While the first two sections of this paper motivate the
research carried out and introduce necessary background in-
formation, section III introduces the design process followed
for carrying out our work that, in turn, outlines the rest of the
paper. A specification of the problem and a characterization
of TE operators and tasks are provided in sections IV and
V. The proposed solution is outlined in section VI while an
illustrative example using a TE proof-of-concept prototype is
given in section VII. We report feedback provided by experts
in ground based air defense systems from Saab regarding our
proposals in section VIII (such feedback outlined as well next
research steps). Finally, conclusions are presented in section
IX.



II. BACKGROUND

A. HCI research in high-level information fusion

Information fusion has been identified as key enabler for
providing decision support [8]. It includes theory, techniques
and tools for exploiting the synergy in the information acquired
from multiple sources, e.g. sensors, databases and simulations
[9]. Waltz and Llinas [10] have suggested that the overall
effectiveness of a data fusion system is strongly affected by the
human-computer interaction (HCI) efficacy. However, there is
a lack of research in HCI related issues within information
fusion that has been acknowledged by several researchers in
the community, e.g [3], [11]–[13]. The traditional approach,
as illustrated by the JDL model (The Joint Directors of
Laboratories model is the most widely used model to cat-
egorize data fusion related functions) shows that data flows
from sensors, source, toward the human, receiver. This is a
somewhat simplistic interpretation, given that the human is
often involved in each step of the fusion process and is not
only an information consumer.

Hall, Hall and Tate [11] proposed a new level (5) in the
JDL model in order to account for functions for information
representation and HCI, namely cognitive refinement1. This
level accounts for functions to support a human decision-maker
in the loop, users in collaborative environments and cognitive
aids. Examples are [14]: cognitive aids (functions to assist
human understanding and exploitation of data); uncertainty
representation (techniques to improve the representation of
uncertainty); focus/defocus of attention (techniques to assist
in directing the attention of an analyst to consider different
aspects of data) and pattern morphing methods (methods to
translate patterns of data into forms that are more easy for an
human to interpret).

B. Threat evaluation

The process of threat evaluation concerns the estimation
of the level of threat that individual objects pose on one’s
defended assets [15]. It is an on-going process that involves
the determination of the intent, capability and opportunity of
detected objects, i.e. what the objects intend to do, if they have
sufficient resources to inflict harm and whether the context
makes it possible for the objects to carry out their tasks [1],
[7], [16]. As such, TE is regarded as a high-level information
fusion process and taking into account the JDL model, it
belongs to the third level, i.e. impact assessment2 [16]. Due to
the secrecy that normally is associated to the development of
algorithms and systems for threat evaluation (to avoid that their
weakness are exploited), the literature on this topic is scarce.
Nevertheless, there are a few works that are worth mentioning
that contextualize the research here presented, i.e., [16] and
[17]. A state-of-the-art review on threat evaluation and weapon
allocation is presented in [16]. Roux and van Vuuren [16]
conclude, for example, that speed is an essential element of
decision support, high quality data at the right time accelerates

1Level 5 has not been formally accepted as a part of the JDL model by the
community, since the functionality included in level 5 should be considered
in all the other levels and there is no need to create an isolated one to group
these functions.

2Initially, level 3 was named threat assessment, but it was changed to impact
assessment to broaden its scope.

the decision loop and efficient automation of certain operator
cognitive processes may lead to effective support.

C. Designing TE interfaces

There are very few studies that propose guidelines for the
design of TE interfaces. Exceptions are the works presented
in [2], [18] and [7]. Liebhaber and Feher [2] highlight the
importance of presenting the threat ratings in prioritized order
on the display together with the history of the threats to
enable the operators to better comprehend and analyze the
data. They further argue for the presentation of the cues used
in the evaluations to make it possible for the operators to
follow the inferences made as well as to provide a basis for
understanding how these cues impact the overall threat rating.
Further, they claim that the TE inferences should be performed
in a manner similar to the way the operators manually perform
the inferences to make it easier to understand how the system
works and that meet the operators’ expectations. Furthermore,
Liebhaber and Feher argue that evidence and counter evidence
for the threat evaluations should be provided to the operators
to make sure that important information is not overlooked.
The TE interaction and design guidelines provided by Iran-
doust et al. [7] are mostly concerned with the automation
design of TE systems, such as the importance of keeping
the operator in the decision- and action loop, and to provide
recommendations to the operators rather than the system
deciding/acting autonomously. In accordance with Liebhaber
and Feher, Irandoust et al. also argue for the importance of
presenting the intermediate results of the inferences made by
the TE system, as well as the uncertainty associated with the
evaluations performed to enable the operators to appropriately
calibrate their trust in the system used. This is in line with
the research presented by Paradis et al. [15] who argue that a
human decision maker is unlikely to accept an automated gen-
erated decision or recommendation without some explanation
of how the support system arrived at its decision. A related
work to the one presented here, is [19], where a Bayesian
identification system and a user friendly configuration module
are introduced; however, the authors tackled the problem of
object identification, not threat evaluation.

Due to the lack of extensive user studies where TE systems
have been used and evaluated, we argue that design inspiration
must be collected from other areas, such as higher-level infor-
mation fusion, visual analytics, decision making, automation
and uncertainty visualization when developing interactive and
visual TE support systems. To give a comprehensive view of
these guidelines is out of scope for this paper, yet we have
found examples of guidelines similar to the ones posed by
[2] and [7] from other domains that are worth mentioning.
For example, from the fusion domain, Blasch et al. [20] list
several challenges associated with situation assessment and
the relationship between the human operator and the fusion
systems used, and recommendations such as to explain the
evidence accumulation process, parts of the system reasoning
and data contradictions to the operators are given, which are
much in line with the guidelines provided by Liebhaber and
Feher [2] and Irandoust et al. [7]. Further, Blasch et al. [20]
argue for the importance of allowing human experts to make
inputs to the fusion system, to make use of the knowledge and
experience of the operators as well as keeping them active in
the decision process.



III. DESIGN PROCESS

There are multiple and varied frameworks that can guide
our design process, e.g. “system design” and “user centered de-
sign”. In this work, we combined methods used in user center
design that involve capturing the users needs and preferences,
with methods used in information visualization and interaction.
Thus, we use the recommendations and descriptions presented
in [21], [22] (user centered design and design as a research
process) and [23]–[25] (information visualization) to frame our
work.
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Figure 1. Design process inspired by [21].

Figure 1 illustrates the design process we used to frame
and guide the work carried out. We started by defining the
TE problem, section IV, and specifying the requirements for
our design through interviews with operators, literature reviews
and conversations with expert system engineers from Saab,
section V. An example scenario was also outlined in this
phase, see fig. 2. Various design artifacts were conceived (fig.
3). A particular design solution was implemented in a proof-
of-concept prototype, sections VI –VII. Finally, we chose to
make a first evaluation using expert surveys and interviews,
see section VIII. The results from this evaluation guide the
next steps in the design process.

IV. PROBLEM SPECIFICATION

Broadly, the purpose of a TE system is to rank observed
enemy craft according their threatening behavior with re-
spect to a number of Defended Assets (DAs) [26], DA =
{DA1, . . . , DAn}, e.g. air bases, railways, bridges, power
plants, command posts, troop emplacements, anti-aircraft de-
fenses, early warning radars, etc. In the tactical environment,
a group of targets (T) threats such assets, T = {T1, . . . , Tm}.
For each pair target–defended asset (Ti, DAj), Ti ∈ T,DAj ∈
DA, a threat value needs to be estimated. Such value represents
the degree of threat Ti poses to DAj . To estimate these threats,
we define a function f : T ×DA→ [0, 100], mapped to [low,

Figure 2. Problem definition, requirements and scenario specification. The
figure illustrates part of the work carried out during the problem identification,
scenario specification and requirements phase. The white board shows an
example scenario with four targets, seven defended assets and the calculations
for TE.

Figure 3. Illustrations of various paper prototypes at different stages of the
design process.

medium, high], that creates a prioritized threat list, going from
the most severe threat to the least, that can be then used for
allocating weapons to the targets.

Johansson and Falkman [27] classify the variables or
parameters involved in the threat estimations in three main
groups: proximity, capability and intent parameters. Examples
of proximity parameters are closest point of approach (CPA),
time to CPA, closest point of delivery (CPD) and time before
hit (TBH). Target’s capability to cause damage are related
to target type, weapon type and weapon envelope. Intent
parameters relate to the target’s velocity (speed and heading),
altitude, recent maneuvers, behavior, use of radar jamming,
etc. In turn, Johansson [28] classifies threat evaluation methods
(f : T ×DA) in four groups: rule based techniques, e.g. [18],
fuzzy logic based techniques, e.g. [29], neural networks, e.g.
[30], and graphical models, e.g. [27].

V. OPERATORS, TASKS AND REQUIREMENTS

According to Roux and van Vuuren [16], it is difficult
to describe the TE process performed by operators due to
the often heavy reliance on their own experience and to the
differences between them while preforming evaluation tasks.
However, Liebhaber and Feher [2] present initial results of a
cognitive task analysis of military operators performing TE



Figure 4. Schema of the design solution for the configuration, initialization and monitoring of the threat evaluation process. (1) Configuration parameters,
where the initial values or intervals can be assigned using a 0-10 point scale; in the figure we see two sets of parameters, DAs and the different platforms. (2)
Interactive matrix-based representation of all the combinations (Ti, DAj) showing threat values vs. time. (3) Combined summary views for each column or
row of the matrix. (4) Final representations of the threat values assigned for each (Ti, DAj) pair and the summary of assignments and maximum threat.

activities. Their results indicate that during a TE process, the
operators formulate a hypothesis regarding the observed object
by activating a threat profile that corresponds to the type
of object that has been observed. Depending on the type of
object and its behavior, the operators can draw conclusions
regarding the object’s intent, capability and opportunity to
harm the defended asset(s). During this evaluation process, it
was found that the operator searches for evidence that confirms
the activated threat profile, but often fails to accommodate
evidence that contradicts the hypothesis.

In our previous field work, presented in [31], we present
descriptions of how TE is carried out. TE is, indeed, a complex
process, performed by several operators with different roles
and responsibilities. Information gathering and analysis is done
by sensor operators that constantly try to identify the objects
and match the behaviors of the objects to known threatful
patterns associated with the types of the objects detected.
Based on deeper analyses of the objects and their opportunities
to inflict harm on the defended assets, the weapons assignment
operators take over, however in close cooperation with the
sensor operators to be fed with new information regarding
the objects. The weapons assignment operators allocate ap-
propriate resources to defend against the threatening targets,
collect information of the behavior and position of the targets,
fire and report to higher instances in the military chain. The
overall process is coordinated by a commander. But before
the on-line TE calculations, there is a preparation phase, the
focus of this paper, where the support systems are configured
and initialized taking into account several factors, such as the
current socio-political situation, the terrain, the defended assets
and their importance, etc. This phase is normally carried out
by the tactical director.

From the general guidelines presented by [2] and [7] and
our field work with air defense operators, we outline the
following requirements that we used in our design process:

• provide a basis for understanding how cues impact the
overall threat rating

• during the configuration phase, show the influence of sys-
tem parameters and initial values on system estimations
and threat values

• present intermediate results of the inferences made by the
TE system

• keep the operator in the decision and action loop
• present a summarized assignment of each defended asset,

the threatening target and the threat value assigned
• support transparency
• present threat ratings in prioritized order
• support interaction and keep the operator active in the

process
• allow input from the operator to the system

In the next sections, we present our designed solution,
section VI, and we illustrate it with examples using a prof-of-
concept prototype that supports transparent threat evaluation,
section VII.

VI. SOLUTION DESIGN

Various solutions have been discussed with ground based
air defensed experts from Saab. After this interactive process,
see examples of various design proposals in fig. 3, we agreed
that the following interfaces and views should be presented for
supporting the initialization, configuration and understanding
of the behavior of the TE model selected: (1) parameter view,
where the operator can assign the initial values or intervals
for each of the parameters involved in the TE model, (2)
interactive matrix-based representation of all the combinations
(Ti, DAj) showing how the threat values change with the
time, (3) combined views for each column or row of the
matrix, (4) final representations in tabular form of the threat
values assigned for each (Ti, DAj) pair and the summary
of assignments and maximum threat, in preparation for the
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Figure 5. Threat evaluation prototype: (1) sensor readings for the selected object (in this case T1), (2) identity proposed by the system (own civil/military,
neutral civil/military, hostile civil/military) and its likelihood, (3) interactive map displaying the example scenario, (4) prioritized list of identified interesting
targets and (5) detailed information regarding the classification made (IFF mode, conflict of information, reliability of the classification, etc.).

weapon allocation phase. Additionally, an interface should
allow the possibility of saving each parameter configuration
and a combined view should display the various possibilities
in order to select the most appropriate one. All views support
interaction, and are linked to a general main map where the
scenario and all the important objects in the environment
are presented. The threat values are calculated taking into
account the evolution of the parameters involved throughout
the scenario, i.e., the threat model takes into account the initial
values of the key parameters, for example, how important is
each of the defended assets or how threatening a particular
suspect platform is regarding its capabilities associated, as
well as the kinematics associated to the moving entities in
the scenario (provided in the form of radar readings). Fig. 4
provides an schematic view of the design solution.

VII. TE SUPPORT SYSTEM AND EXAMPLE

The module described in the above section and schematized
in fig. 4 has been embedded in a proof-of concept prototype
designed for ground based air defense operations (details of the
first version of the prototype were presented in our previous
publication [6]). Figures 5 to 9 illustrate the implementation
of our proposal for making the threat evaluation process
more transparent, and for supporting the operator configuring,
initializing and optimizing the behavior of the TE system.

Figure 5 presents an overall view of the prototype, de-
veloped in Java. A simulation engine enables the creation
of scenarios and the establishment of the behavior of the
objects involved. The interface provides a central interactive
map (zooming and panning are supported), sensor readings on
the left (the speed, altitude, position, quality of the track, etc.
are displayed when an object is selected on the map), a list of
prioritized targets (identified and prioritized by the operator)
and detailed information regarding, e.g., identification-friend-
foe (IFF) mode, are provided on the right. In fig. 5 an example
scenario is given. Two defended assets, DA1 and DA2, two
air targets, T1 and T2, that approach the defended area and the
radar station, pink square, are depicted. The kinematic values

of each object versus time specified using the simulator are
presented on the left side of fig. 5 .

The prototype provides support for specifying the identity
of objects in the scenario of interest. This capability is based on
the Bayesian approach as described by Kruger and Kratze in
[32] (see the visualization provided that shows such identity in
fig. VII). The identity of an object describes object features,
such as allegiance and intent, which is vital information for
military operators to perform their tasks. The identity can be
assessed not only with the help of answers to IFF transmis-
sions, but also from the extraction of object characteristics
such as positional and kinematical information, track behavior,
electronic support measures, identification by origin, platform
performance and adherence to traffic regulations [32].

The threat values over time are calculated taking into
account the initial values of the input parameters specified by
the expert operator (for example, how vital each DA is or the
capabilities to inflict harm of each target T ) and a function
of the kinematical values associated to each threatening target.
For example, in the example scenario, T1 starts to loose altitude
when approaching DA1. As seen in the figures 7–8 that display
the threat values versus time, the threat values are high while
T1 is descending, and goes back to low values when T1 gains
altitude again.

Fig. 6 shows two examples for configuring some of the
parameters involved in the threat calculation, configuration A
and B. In this case, the importance of each defended asset
in the form of points and how threatful different platforms,
e.g. helicopter, a particular fighter aircraft, etc., are initialized.
The results of the threat calculations versus time are shown
in figures 7 and 8. Here, a 2 by 2 matrix shows all the
combinations (Ti, DAj), and each graphical representation
corresponds to a configuration (A is shown in pink and B
is shown in blue). Fig. 8 illustrates another alternative, when
only numerical values, not intervals, to the input parameters are
assigned. Figure 9 illustrates two final tables. The upper table
shows all the possible threat values for each pair (Ti, DAj),



and the lower table assigned to each defended asset (DAj)
its most threatening target (T?). This is a crucial step before
allocating combat resources.

Figure 6. Configuration windows where the initial values for the TE
parameters are shown. In this case, the priority for each defended asset as
well as for each possible type of target platform are depicted. Both particular
values and intervals (min,max) can be specified.

Figure 7. Interactive matrix. Threat values vs time for each pair (Ti, DAj).
The thicker lines represent the threat maximum and minum values that
correspond to the interval input values specified, see fig. 6.

Figure 8. Interactive matrix. Threat values vs time for each pair (Ti, DAj).
Only particular values, no intervals, were specified.

VIII. EVALUATION

A formative evaluation of the solution design presented
above in the form of expert reviews has been carried out. The
aim of the evaluation was to collect the impressions of the
experts about its functionality and usability, and broadly, try
to answer the question “do you think the presented artifact
provides a viable solution to the problem?”, as suggested in

Figure 9. Summary tables. The upper table shows all the possible threat
values for each pair (Ti, DAj) for a time stamp of interest t = ti. The lower
table assigns to each defended asset (DAj) its most threatening target (T?).

[21]. Inspired by the ten heuristics presented by Nielsen [33],
we elaborated a review form that has been used as a basis for
the expert judgment (see the appendix for more details).

Two system engineers with experience in TE, average
experience was more than 9 years, participated in the study3.
Both quantitative, in the form of answers to a Likert scale
from 1 (strongly disagree) to 7 (strongly agree), and qualitative
data was collected. The evaluation was divided in six topics,
that covered the succeeding areas: requirements, perceived
usefulness, perceived easy of use and learning, views and
interface, satisfaction and opinions/additional comments. We
present the results following such division.

The first block of questions related to the specification
of the requirements for the design. The experts marked both
as highly relevant that ”the threat evaluation system should
be transparent to the tactical director responsible”, that ”the
system should be highly interactive” and that ”it should be
possible to save all the possible configurations and be able to
compare them easily to select the best”. Less importance was
given to ”the scenario map view is the most important com-
ponent”. The experts gave high importance as well (marked
with 6 and 7) to ”the system should show how the different
configuration parameters affect the threat values”.

The second discussion block refers to the perceived useful-
ness of the suggested solution. The experts marked ”using a
system based on this proposal would enable tactical directors to
do their job ...” ”... more efficiently” both with 5 and ”... more
quickly” with 4 and 5. The experts did not agree on ”... easier”,
since one thought that their job would not be easier with this
proposal (one marked 2 while the other expert reported a 6).
The statement ”using a system based on this proposal could
give tactical directors more control over the activities in their
work” was rated with 5 and 6 and ”I think that the proposal
meets he needs of tactical directors for the configuration phase”
was marked by both experts with 5.

During the third discussion block we covered the perceived
easy of use and learning. The experts reported that training is
needed to get to know how this system works, and they could
not decide if ”performing the tasks is straight forward” (the
score was 4). They both thought that written instructions were
needed.

3We are aware that the number of experts that evaluated our proposal is not
high, but experts in TE systems are rare or decline to participate in this type
of studies due to confidentiality reasons.



The view and interface were thereafter discussed. The both
graded with 5 the statements: ”I think that the information
provided by this system is clear” and ”the interface of this
system is pleasant”. They reported 4 and 5 under ”I think it is
easy to find the information I need” and ”this system has all the
functions and capabilities I expect it to have”, and with 5 and
6 ”I think that the information provided by the system is easy
to understand”. Nevertheless, while one expert agreed with the
statement ”I think that the organization of information on the
system screens is clear” (6) the other one disagree (2) [the
same expert reported difficulties to understand our example,
perhaps that make him report that the information provided
was not clear here].

Finally, the experts reported that they were ”satisfied with
this design” with a 5 and 6 (max of 7), and that ”they feel that
this proposal needs to be improved” with a 5 and 6 as well.

The qualitative answers highlighted the importance of
various interesting aspects. Future versions should include the
possibility of incorporating multiple scenarios (which results
should be possible to save in order to compare and further
analyze). The inherent interconnection of the threat evaluation
and weapon allocation processes has been highlighted by the
experts. One crucial instant that should be visualized is when
are the targets engageable? Information about the engagement
ranges of the available air defense weapons against the targets
in the scenario will therefore be important when configuring
the system. Hence, information about positioned weapons and
their engagement ranges will be needed in the scenario.

In summary, the experts have confirmed that the require-
ments we specified previously were in fact, important. They
also consider that this solution will make tactical director’s
job more efficient, but perhaps not easier or the job will no be
carried out more quickly. They agree with the statement that
this proposal meets the needs for future systems regarding the
configuration and initialization phases. However, they agree
that instructions and learning time is needed to understand and
master the use of this system. In general, they reported that
this solution meets the requirements for future systems, that
they are satisfied with the solution, but they also acknowledged
that improvements are possible. The results of this evaluation
will help us enormously to go further and improve the current
version of the TE prototype. The next steps in our research
are to incorporate support for the simulation and evaluation
of various scenarios and provide interactive views to analyze
the results of multiple simulations with different scenarios.
Furthermore, information regarding weapons (positions, capa-
bilities and engagement ranges) will be added.

IX. CONCLUSIONS

This paper presents a design proposal for TE configuration
and initialization phases, and for visualizing the behavior of
the TE models. The design is based on known methodologies
and the requirements specified from our previous field work
and guidelines found in the literature. This proposal in imple-
mented and embedded in a TE support system, that aims at
making the TE process more transparent to their operators.

Results from the formative evaluation with experts confirm
that the requirements presented in this paper, and that the
solution will make tactical director’s job more efficient, but
perhaps not easier or the job will no be carried out more

quickly. They agree with the statement that this proposal meets
the needs for future systems regarding the configuration and
initialization phases. However, they agree that instructions and
learning time is needed to understand and master the use of
this system. In general, they reported that this solution meets
the requirements for future systems, that they are satisfied
with the solution, but they also acknowledged that improve-
ments are possible. The improvements relate to the necessity
to interconnect the threat evaluation and weapon allocation
processes, e.g. visualizing information regarding the positions,
capabilities and engagement ranges of the weapons in relation
to the defended assets.

We are confident that the proposals presented here and
the lessons learned during their design, implementation and
evaluation can provide guidance for the development of future
TE-support systems, and in general, for high-level information
fusion systems.
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APPENDIX

The following table was used as a base for the discussions
during the evaluation carried out with experts: [first, and expla-
nation of the system was provided and information regarding
the profession and experience of the participant was required]
Block 1: requirements

• The preparation of the threat evaluation system should be
transparent to the tactical director responsible

• The system should show how the different configuration
parameters affect the threat values

• The system should show all the configuration process, not
only the final threat evaluation matrices

• It should be possible to save all the possible configura-
tions and then be able to compare them easily to select
the best one

• The system should be highly interactive
• The scenario map view is the most important

Block 2: perceived usefulness

• Using a system based on this proposal would enable
tactical directors to do their job more quickly

• Using a system based on this proposal would enable
tactical directors to do their job more efficiently

• Using a system based on this proposal would enable
tactical directors to do their job easier

• Using a system based on this proposal could give tactical
directors more control over the activities in their work

• I think that the proposal meets the needs of tactical
directors for the configuration phase

Block 3: perceived easy of use and learning

• I think tactical directors would find it easy to get the
system to do what they want it to do

• It looks like the system is easy to use



• It probably needs a lot of training to get to know how the
system works

• I think that performing tasks is straightforward
• I think that the system can be used without written

instructions

Block 4: views and interface

• I think that the information provided by this system is
clear

• I think it is easy to find the information I need
• I think that the information provided by the system is

easy to understand
• I think that the organization of information on the system

screens is clear
• The interface of this system is pleasant
• This system has all the functions and capabilities I expect

it to have

Block 5: satisfaction

• Overall, I am satisfied with this proposal
• I feel that this proposal needs to be improved

Block 6: negative/positive

• List the three most negative and positive aspect(s): [Text]
• Other comments you want to add: [Text]
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