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ABSTRACT

Along with the increasing of new equipment base@abdities, the physiological burden on the
dismounted soldier keeps on growing, which leadfiedimitation in the quantity and types of migso
that can be carried out. In this research, a metloggt is developed to solve the burden problem from
the system assessment point of view. Comparing ethbr relevant research, the new methodology not
only provides quantitative performance estimate the soldier with the capability of handling
fragmentary and incomplete data with hybrid fornmanature (qualitative and quantitative), but also
restrains the assessment complexity to an accepl|.
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1. INTRODUCTION

As the consequence of the geopolitical changesénfinal decades of the last century, the
individual soldier, operating in a small unit, hasanged from a “replaceable item” into a

valuable military asset, with a large impact onragienal performance and mission success.
As a result, many leading nations led by the USirarestigating the concept of the co-called

“future soldier” as their soldier modernization grams that seek to equip the dismounted
soldier with every conceivable piece of electroiagit situational-awareness enhancing Kkit.

However, the addition of equipment in isolation laéso added to the weight and real estate
problems of the soldier. During operations in Iréar example, soldiers involved in
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dismounted close combat were often carrying loadsxcess of 60kg (Jackson 2004), which
seriously impact their endurance, combat effecgsnand resulting in long-term health
implications. According to a recent study by Damgmy Combat Centre, a range of physical
problems closely associated with weight, with 10€16f troops suffering long-term injuries
and with significant proportions of patrols being painkillers for parts of their mission
(Baddeley 2010).

Weight analysis from the infantry section on opers in Afghanistan show that the
dismounted soldier would not always operate cagyatl loads and could, for instance,
operate in patrol order, carrying in the region50kg, or in assault order, carrying in the
region of 40 kg (CDE 2009a). Operating in patroblesr or assault order means that
compromises have to be made in terms of the equipcearied and immediately available
and the sustainability of the force. It is recomuheah that the soldier load should be reduced
to no more than one third of lean body weight, uteguates to an average load of 25kg. The
lighter load could allow, for example (CDE 2009b):

* The agility of the individual soldier to increase.

» The operational tempo of formed bodies to increase.

* Small arms firing accuracy to increase.

» The effects of climate extremes to be reduced.

e Combat and non-combat casualty rates to be reduced.

Hence, considering weight as a key drawback thattbhdbe measured against the return
the technology provides to the soldier, a new eatidn methodology is investigated in this
paper which provides an alternative in reducingwieéght from the system assessment point
of view.

The rest of the paper is organized as follows:radtebriefly review of the research
background, a soldier system hierarchy model anpgwed. This is followed by the briefing
of Evidential Reasoning approach and illustratihgur assessment process. A case study will
be then presented to demonstrate the applicatimuomethodology. Conclusion and future
work are provided at the end.

2. BACKGROUND

Common efforts in reducing the burden of soldietude the ergonomics design for different
feeling of weight (Datta and Ramanathan 1971), ibgwveent of load-carriage system (Birrell
et al., 2007; Polcyn et al., 2002), advanced p@merenergy architecture (Nygren et al., 2006;
Shaffer et al., 2006), lightweight ensemble andmgent (Abdelkader et al., 2003; Herold et
al., 2007). However, the technology advancing vgagk time consuming and sometimes of
reversal. For example, the 5.56mm weapon SA80 waewled by a number of reliability
problems, one of which was stoppages caused bygtatoats original lightweight aluminum
magazines. As a result, in its overhauled verd@n3SA80A2, a switch to all steel magazines
was made, which are heavier but less susceptilllanmge (Baddeley 2010).

Simulation programs, such as Joint Conflict andti€at Simulation (JCATS), Joint
Capabilities Integration Development System (JCIDSmall Unit Team Exploratory
Simulation (SUTES), Objective OneSAF (OOS), PythragoAgent-Based Model (PYT), are
typically joint warfighting focus to validate thequirements and evaluate the performance of
combined arms forces. The programs specific tcsthdier, for example, the Infantry Warrior
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Simulation (IWARS), which was continued from thetdgrated Unit Simulation System
(IUSS), provides an integrated analysis environnanndividual and unit levels to combine
historically separate, disparate equipment drivedets of different aspects of the soldier and
the soldier's combat systems. But it pays littkemtion to the problem of physical burden.

The latest research, taking into account the buridsne in the soldier's simulation
domain, comes from Verhagen et al. (2008). Its psed “Human Centric Model” takes into
account the interrelationship between physical attaristics (skills and training), physical
load (clothing, equipment), environment (type afae and climate) of the soldier and his
physical state (fatigue, health state, psychomsitils etc.) and operational task performance
to support optimization of small unit configuratiand military operations. To perform well in
this kind of analysis, the granularity and accuratyhe simulation plays a vital role. But the
complexity of such detailed interrelationship growsponentially with the number of
variables and states defined. It turns out difficuih balancing the complexity of the model
and granularity of the simulation. Our researckoigddress this deficiency by developing a
soldier system assessment methodology with thebd#gaof handling fragmentary and
incomplete data with hybrid format in nature (qtalve and quantitative). The new
methodology will not only provide quantitative pemhance estimate of soldier from the
system point of view, but also restrain the assessgomplexity to an acceptable level.

3. SOLDIER SYSTEM HIERARCHY

The Soldier System includes the Soldier and thtmms and equipment the Soldier wears,
carries, or consumes. It includes all items inSoédier’'s load and those items of equipment to
accomplish individual tasks and missions that tbleli8r must carry (TRADOC, 2006).

In order to improve the effectiveness of soldierstite greatest possible extent, NATO
distinguishes five capability areas: lethality, \8uability, mobility, sustainability and C41
(command, control, communications, computers atglligence). It is recognized that these
capabilities are interlinked and should be in bed¢an

Previous research has identified further sub-cdifiabito describe these areas (O’Keefe
IV et al., 1992a,b; Victor et al., 2000; CDE 2008pkgcific to different focus. On the basis of
these literatures, this research proposes a saggem hierarchical model which constitutes
three detailed factors levels. The effects of tleddisr’'s equipment (e.g., performance
enhancements or equipment associated constramtgglbhas the adverse effects of battlefield
stressors can be more directly and easily apptigtdse factors than to the tasks themselves.
By appropriately weighting and propagating thesteot$ up the hierarchy, system level
effects can be calculated.
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The lethality, is as the name suggests, indicdtesability of the soldier system to destroy,
neutralize, suppress, or bring desired effects tireat, through the employment of organic
and coordinated use of non-organic weapon systdimgurther constitutes five sub-
capabilities, including the ability to locate/pdsit targets, to acquire enemy targets/info, to
engage enemy, to incapacitate/destroy targetsthengrobability of Hit/Shot (P/H).

The C41 refers to the soldier’s ability to diremprdinate and control personnel, weapons,
equipment, information and procedures necessaagd¢omplish the mission. It can be further
determined by the internal and external squad comwation, capability of navigation and
information processing.

The survivability describes the degree to whiclollisr system is able to avoid or with
stand a natural and manmade hostile environmettipui suffering an abortive impairment to
accomplish its designated mission, such as théyatol avoid detection, to disperse, and the
protection accomplished.

The sustainability refers to the ability of thediet system to sustain operations and be
logistically supported in order to accomplish issigned tasks. It includes areas such as power
supplies with the system, availability and maingdility factors.

The mobility suggest the quality that permits seldiystem to move from place to place or
perform individual tasks in a timely fashion, whiletaining the ability to fulfill their primary
mission. It can be further broke down into four gaments: to scale (climbing over walls,
ascending & descending cliffs), to cross (gapsergy mine fields), to go through (walls,
tunnels and doors etc.), and to move (speed oanualaces, e.g., road, stones, sand, snow,
marsh, slope).
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Figure 1. Soldier system hierarchy model
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4. EVIDENTIAL REASONING & ASSESSMENT PROCESS

It is important to note that the evaluation of Hwdier system hierarchy model will involve
both of the quantitative and qualitative informatim the form of the results of technical
assessment, human factors assessment, operatsse@sment, and simulation/modeling as
well as the incorporation of experts’ input withspect to importance of different capability
characteristics. The common difficulties in makegwgh evaluations are: the human cognitive
limitations in dealing with multiple factors, theed to combine different type of scales and
the lack of any meaningful scale for the qualitatattributes. Thus the selected evaluation
methodology should allow combing quantitative andlijative data in a formal manner and it
should have a meaningful scale that allows desoriif intensity of preferences.

Evidential Reasoning (ER) approach, developed bygYet al. in the 1990’s (Yang and
Singh 1994; Yang and Sen 1994; Yang 2001; Yang>»mn®002a,b), is one of the main
competing views in decision analysis which is wydased for multi-attribute evaluation and
choice (Chin et al., 2009a, b; Liu et al., 2004aslet al., 2010; Si et al., 2010; Wang et al.,
20086).

It enables decision makers to structure a compteklpm in the form of a hierarchy, and
is capable of dealing with hybrid nature of infotioa (qualitative and quantitative) and
various types of uncertainties (ignorance, fuzanes.).

As depicted in Figure 2, the ER approach beginb tié collection of information which
covers all the measureable factors. The approadapsble of dealing with both precise
numbers and belief structures which represent sesasent as a distribution. For example, an
expert can judge the attribute ‘Environmental Rotiva’ to be 2 (probability = 30%) or 3
(probability = 70%) using a 1-7 scale. The sumhaf probability assigned to each attribute
could be between 0 and 1. If sum = 1, it indicaesomplete assessment that the expert is
100% sure about the judgment. If sum < 1, it iSremomplete assessment which reveal that
the expert is not fully confident about the assesgmdue to a lack of evidence or
understanding. The capability of cater both precis@gmbers and belief structures
simultaneously significantly help improve assessmaccuracy without having to make
unnecessary assumptions for incomplete or missifogrhation.

The next step of ER approach is assessment trametion. Inputs of different formats are
transformed to the ER format for subsequent assm#sraggregation. For qualitative
assessment, the transformation refers to transfioenmultiple sets of evaluation standards to
a unified set. For quantitative assessment, thestoamation refers to rescale the multiple
ranges of numerical data to a unified scale. Fudkéailed of transformation technique can be
referred in paper (Yang 2001).

Then, the transformed inputs of all the assessmétgtria are aggregated using the ER
algorithm to generate assessment results. Findifferent assessment options can be
prioritized and selected based on the overall scapd the distributed assessment structure
provides the basis in identifying limitation of jifec criterion for further improvement.
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Figure 2. Multiple criteria ER aggregation process Figure 3. Soldier system assessment methodology

Based on the ER approach and the Soldier Systenmarddiécal Model, our soldier system
assessment methodology is developed. As illustiat&dgure 3, two considerations drive the
assessment — one is threat based, the other idiligphased. The assessment begins by
identifying the mission or military problem to bssassed. This is reflected by the determining
of the importance weightings of each criterion. Tweightings aligned with the assigned
mission objectives to be achieved, the roles asdamsibilities of tasked organizations, and
their associated environmental circumstance, whiely vary from task to task. For example,
for long time patrol task, mobility of soldiers apparently the key issue to be considered in
the evaluation. While for specific assault taskditional operational performance such as
lethality and personal protection would play a lvitale. In determining the importance
weightings, multiple of methods can be used, sielsimple direct rating by an expert, or
more elaborate methods based on the pair-wise aisopaechnique (Saaty 1988).

Simultaneously, the relevant data of each measlardabtor will be collected based on
soldier’s ability in the area of the criterion spied. Our methodology also support
uncertainties caused by partial or missing dateckvlié sometimes essentially inherent and
inevitable in human being’s subjective judgment.

Once the criteria’s weightings have been obtaimetlassessment data has been collected,
the assessment comes into the aggregation stepgthra bottom-up approach, in which,
pieces of data for the lowest level attributesaaygregated as input for the second lowest level
attributes, which is, in turn, aggregated to pra&dsicores for higher level attributes.

Finally, different components configurations cang®ritized and selected based on the
overall scores, and the distributed assessmenttsieu provides the basis in identifying
capabilities for further improvement.
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5. CASE STUDY

In order to demonstrate the application of our meéthogy, a case study was conducted
specific to two soldier tasks: assault and pattas recognized that the assault task and patrol
task are the two most commonly implemented tasksdtdiers. In assault task, two armies
would maneuver to contact, at which point they wlof@rm up their infantry and other units
opposite each other. Then one or both would advandeattempt to defeat the enemy force. It
is both mentally and physically demanding activihgugh may be of short duration. While in
patrol task, the soldier has to be able to walkafarertain amount of distance for security or
reconnaissance purpose, looking out for anythirtgobthe ordinary — which if found will be
reported for assistance or dealt with as apprapriat

To reflect the requirements of these two tasksomgmce weightings of each assessment
criterion were first determined by our interviewesn ex-soldier, respectively. With the
assignment, two assessment models are set up. Ve them as: model of assault task and
model of patrol task. The weighting results areicted in Table 1.

Table 1. Importance weighting of the assessmetariai

Criterion (Importance weighting for assault taskipltask)
Level 1 Level 2 Level 3
1. Lethality (30%/30%) 1.1 Target Location (30%/10%)
1.2 Target Acquisition (10%/10%)
1.3 Engagement (30%/20%)
1.4 P/H (10%/20%)
1.5 Effect on Target (20%/40%)
2. C41 (20%/30%) 2.1 Communications (30%/40%) 2.1.1 Internal Squad
Communications
(70%/40%)
2.1.2 External Squad
Communications
(30%/60%)

2.2 Navigate (20%/20%)

2.3 Information Processing (50%/40%)
3. Survivability (20%/20%) 3.1 Detection Evasion (40%/40%)

3.2 Acquisition / Engagement Evasion

(30%/30%)

3.3 Threat Protection (20%/10%) 3.3.1 Probability o
Survival when Hit
(30%/40%)

3.3.2 Level of ballistic
protection (40%/40%)
3.3.3 Level of chemical
protection (30%/20%)

3.4 Environmental Protection

(10%/20%)

4. Sustainability (10%/10%) 4.1 Ammunition Consumption

(60%/80%)

4.2 Nutrition Consumption (30%/10%)

4.3 Material Consumption (10%/10%)  4.3.1 Power Seppl
(60%/60%)
4.3.2 level of Heat Stress
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(40%/40%)
5. Mobility (20%/10%) 5.1 Speed of Movement (40%/60%)
5.2 Accuracy of Movement (60%/40%) 5.2.1 To sc8@%6/40%)
5.2.2 To cross (30%/30%)
5.2.3 To go through
(40%/30%)

In level 1, the weightings assignment results shwaw from our interviewee’s perspective,
patrol task may have a higher demand in commanttaldi€41), but the capability emphasis
between the two types of tasks is not so differEntther examine the detailed level 2 and 3
factors, we find the requirement difference betwego types of tasks is more reflected in
these low level factors. In the lethality categagsault task pays much attention in the ability
to position targets and engage enemy, while ptasH relatively emphasizes on the capability
of ‘Effect on target’. As the objective of assatalsk is to defeat and dislodge the enemy force,
thereby establishing control of the area. Whilegatsk is typically conducted by small unit
of soldiers, their instant reaction in coming asr@semy activity is to report to camp and
waiting for support. Their individual firepower i®latively most important. This is also
reflected in the C41 category, in which internaliad) communication is more important for
assault task, while external squad communicatism®mparatively essential to patrol task. In
the sustainability category, ammunition consumptimetupies almost all the weighting
partitions in patrol task. As common patrol taskyisically conducted in turn, in which each
unit is responsible for 3 hours’ duration. Nutnitiand material consumption are not so
relevant to the task. In addition to these, thau$oof mobility is also different, in which the
accuracy of movement is comparatively more impartarassault task due to its relevance in
the performance of close combat.

With respect to these two types of tasks, two campts configurations are designed to be
assessed. They are presented in Table 2 below.

Table 2. Design of components configurations

Subsystems Components Set 1 Components Set 2
1. Integrated Headgear Subsystem (IHSoldier-to-soldier *Weapons interface
communications (M16A2-mounted thermal
sight and laser aiming
light)
2. Advanced Clothing Subsystem (ACS)ntegrated body *Integrated body
armor/ammunition carriagearmor/ammunition carriage
*Handwear (combat, *Handwear (combat,
chemical/biological) chemical/biological)
*Footwear (integrated *Footwear (integrated
combat boot, gaiter) combat boot, gaiter)

*Uniform components
(chemical vapor
undergarment, advanced
combat uniform, advanced
shell garment)

*Passive cooling T-shirt

3. Microclimate Conditioning/Power  *Blower *Filter
Subsystem (MC/PS)
4. Weapon Subsystem (WS) *M16A2 (standard * M16stafdard
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infantryman'’s rifle)

5. Individual Soldier Computer (ISC) *Message

infantryman’s rifle)
*Aim-1D laser aiming
light

*Global positioning

management/reporting  system/digital mapping

6. Others *Helmet

*Vest with dagger and 2
liter water pack

*Protection vest with 1 *Bag with supplies for 48

liter water pack

hours

The design of configurations is based on the recensation of the Soldier Integrated
Protective Ensemble (SIPE) program (Victor et 2000), in which a components set was
composed of a number of subsystems. In our detfignset 1 covers the components that a
sergeant commonly has, and is estimated to be waiglund 50kg. The set 2 includes the
components with more advanced and comprehensivégacation, but is estimated to be

weight around 65kg.

These two components sets were then assessed bgteniewee based on the soldier
system hierarchy we proposed. The assessment dacta to all the measureable factors by
a five grade scale from Very Good (VG) to Very PofP). Comparatively, more
uncertainties are noticed in the assessment ofl sie to its relatively simplicity. These

assessments are illustrated in Table 3 below.

Table 3. Assessment data recorded

Level 2 Level 3 Set 1 Set 2
1.1 Target Location {(G, 0.3), (VG, 0.7)} {(G, 0.6), (VG, 0.4)}
1.2 Target Acquisition {VG, 1.0} {G, 1.0}
1.3 Engagement {G, 1.0} {(N, 0.3), (G, 0.7)}
1.4PH {G, 0.8} {(N, 0.1), (VP, 0.9)}
1.5 Effect on Target {*} {(N, 0.2), (VP, 0.9)}
2.1 Communications 2.1.1 Internal Squad Communnati {(G, 0.6), (VG, 0.4)} {(N, 0.1), (VG, 0.9)}
2.1.2 External Squad Communication§} {(N, 0.2), (VP, 0.9)}
2.2 Navigate {VG, 1.0} {(G, 0.7), (VG, 0.3)}
2.3 Information Processing {G, 1.0} {G, 1.0}
3.1 Detection Evasion {(N, 0.4), (VG, 0.6)} {N, 1.0}
3.2 Acquisition / {N, 1.0} {G, 1.0}
Engagement Evasion
3.3 Threat Protection 3.3.1 Probability of Surviwhen Hit {P, 1.0} {N, 1.0}
3.3.2 Level of ballistic protection {P, 1.0} {N, 1.0}
3.3.3 Level of chemical protection  {N, 1.0} {N, 1.0}
3.4 Environmental Protection {N, 1.0} {N, 1.0}
4.1 Ammunition {*} {VG, 1.0}
Consumption
4.2 Nutrition Consumption {G, 1.0} {VG, 1.0}
4.3 Material Consumption 4.3.1 Power Supplies {*} {(G, 0.4), (VG, 0.6)}
4.3.2 level of Heat Stress {*} {*}
5.1 Speed of Movement {VG, 1.0} {(G, 0.2), (VG, 0.8)}
5.2 Accuracy of Movement  5.2.1 To scale {G, 1.0} {G, 1.0}

5.2.2 To cross
5.2.3 To go through

{(G, 0.4), (VG, 0.6)} {G, 1.0}
{{N, 0.4}, (G, 0.6)} {G, 1.0}
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(The assessment grades are defined as VP — very®eqoor, N — neutral, G — good and VG — very
good. The number behind the assessment gradeassiteiated belief degree. Missing judgment is
represented with symbol *, in which our interviewess no idea of its assessment based on the
information he obtained.)

The collected data are in the format of complet@ginent, incomplete judgment and
missing judgment. These data are then aggregatbdBM algorithm in the model of assault
task and model of patrol task respectively.

The ER algorithm has been implemented into a windased software package named the
Intelligent Decision System (IDS). Figure 4 and é&odw illustrate the initial aggregation
results produced by IDS with the format of disttémlibelief degrees.
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Distributed Assessment on Sustainability
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Figure 4. Distributed assessment results of astsKt
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Distributed Assessment on C41
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Figure 5. Distributed assessment results of pédsid

The initial distributed assessment results progdgructured view of how the aggregation
output is laid out, but the preference order is easy to be observed. Hence the utility
analysis procedures are selected to compare #maatiives. Given the utility scale

U=[0 025 0.5 0.75 1]
where VP has the utility value of zero and VG higyivalue of one, then the utility value of
the distributed assessment results can be caldul&teaddition, as the belief degree of
unknown portion could be assigned either to thd besde VG in the best cases or to the
worst grade VP in the worst cases, the utility iveie would be obtained for the assessment
results with unknown portions. The utility companis are depicted in Figure 6 and 7 below.
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Utitity intervals of Overall
W sett
Worst possible Average Best possible Set2

VWorst possible Average Best possible

M set1 0.6701 0.7150 0.7600

Osetz 0.7032 0.7035 0.7038|
Utility intervals on Lethality

M set1

Worst possible Average Best possible set2
Worst possible Average Best possible
[ set1 0.5977 06764 0.7552
[ set2 05771 0.5771 0.5771
Utifity Intervals on C41
W setd
£
=
2
Worst possible Average Best possible Set2
Worst possible Average Best possible
[ set 1 0.7881 0.8003 0.8124)
O set2 0.7767) 0.7767] 0.7767)
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Urtility Intervals on Survivability
W set
=
=
2
Warst possible Average Best possible set2
Worst possible Average Best possible
[ Set 1 0.5285 0.5285 0.5885|
[ 5et2 0.5515 0.5515 0.5615|
Utility Intervals on Sustainability
W set1
Worst possible Average Best possible Set2
Worst possible Average Best possible
[ Set 1 0.3008 0.6003 08557
Osetz 0.9888 0.9929| 0.9970
Urility Intervals on Mobility
W setd
Worst possible Average Best possible Set2
Worst possible Average Best possible
[ Set 1 08264 0.8264 0.8264
[ Set2 0.3063 0.8083 0.8083

Figure 6. Utility comparison of assault task
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Urility Intervals of Overall
W sett
Worst possible Average Best possible Set2
'Worst possible Average Best possible
M zet1 0.6102| 07112 0.8123|
Oset2 0.5490 0.5492 0.5404
Urility intervals on Lethality
M set1
Worst possible Average Best possible Set2
'Worst possible Average Best possible.
W set1 0.4790 0.6645) 0.8500|
Oset2 0.2713] 0.2713] 0.2713|
Utility Intervals on C41
W et
Worst possible Average Best possible Set2
‘Worst possible Average Best possible
M Sett 0.6959| 0.7730| 0.8501
Oset2 0.5987| 0.5987| 0.5987
Utitity Intervals on Survivability
W sett
Worst possible Average Best possible Set2
‘Worst pessible Average Best possible
M set1 0.5981 0.5981 0.5981
Osetz 0.5615| 0.5615 0.5615)
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Unility Intervals on Sustainability
= B et
E ||
= -
= |
Warst possible Average Best possible Set2
Worst possible Average Best possible
M Set1 0.0895 05298 0.9702)
Osetz 0.9936 0.9959 0.9983|
Unility Intervals on Mobility
W seti
=
=
jun]
“Worst possible Average Best possible Set2
Worst possible Average Best possible
M set1 0.9309 0.8309 0.8309|
O set2 0.8768 0.8788 0.8764|

Figure 7. Utility comparison of patrol task

It could be found that set 1 performs dominantlitdrehan set 2 in patrol task, for

Upinlset 1 for patrol) = 0.6102 = ul(set 2 for patrol) = 0.5494.
But there is no strict preference between two campts sets in assault task, as
Upin L5t 1 for assault) = 0.6701 < u(set 2 for assault) = 0.7035
Upaelset 1 for assault) = 0.7600 = u(set 2 for assault) = 0.7035
Uqyg (et 1 for assault) = 0.7150 ¥ u(set 2 for assault) = 0.7035.

These results give the expert support to make tlice between two configurations
specific to different tasks. It is also noted thatthe cases like the assessment of assault task,
the result may be not so clear because of the taicges of initial collected data (unknown,
incomplete judgements, etc.). In these cases nitialiassessment data should be re-assessed
by the expert, and then the earlier ER aggregationess should be applied again to obtain a
better or dominant result. For more detail, refewbrk of Guo et al. (2007).

In addition, the detailed distributed assessmestlig of each high level capability provide
expert the basis for further reconfiguration armdiér-off analysis.
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6. CONCLUSION

This paper presents the authors’ new developmenta ohovel rigorous assessment
methodology to improve the soldier system analyBi® research is motivated by the concept
of “soldier as a system” and the individual burdssue encountered by the operations of
modern soldiers. To illustrate the contributiontlé research to the practice, we formulate a
soldier system assessment framework incorporateth whe ER algorithm for the
implementation through a case study. A soldieresyshierarchical model that consists of 23
evaluation factors in three levels is proposed, #treddeveloped methodology is capable of
handling fragmentary and incomplete data with hybiormat in nature (qualitative and
guantitative). The case study, however, is not laialidation of the methodology, as it
demonstrates its applicability only with input fraewmpert’s subjective judgments. Therefore,
for future work, the methodology will be validatedith more comprehensive data. The
research in the relationship among the soldier tesuirements, soldier performance
capabilities, and soldier equipment characteristicsild be possible a direction. Such three
dimensional interaction would provide the baselineproducing the objective assessment
data.
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