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Abstract:

To remain effective, commanders must maintain 8donal awareness regardless of
where they are. In addition, their absence froeir titmnain headquarters must not have a
negative impact on both the tempo of operationsthedimeliness of the planning cycle.
Wireless handheld devices could be used to enhbledncept of “Commander on the
move” by allowing a real-time exchange of inforneatwith key DND systems. By
supporting situational understanding, decision mgkdirective dissemination in a
designated HQ as well as on the road, they wibvalkommanders to be virtually present
at any required decision points. A prototype cAlBHESS (Commander HandhEld
Support System) has been developed to demonstrettecencept. This paper describes
the different functionalities that have been impéerted into CHESS.

Section 1: Introduction

One of the most important enablers of effective m@nd and control is the information.

It allows commanders to give meaning to and gasteustanding of the events and
conditions in which they make decisions and condpetrations. Providing access to
timely, mission essential information to a commanséehen critical to a command and
control process. Accordingly, the overarchingmtef command support systems should
be to place timely mission essential informatiomthi@ hands of the decision makers
throughout the chain of command [DAD 2008].

Regardless of where they are located, it is esleéhtit commanders can continuously
have access to information to support the commadcantrol activity under their area
of responsibility. Considering this need and thet that while mobile and separated
from a command and control facility, they will falo@ited connectivity, access to
information must be prioritized in order to timalgliver the most important and relevant
information. For that reason, the information pded to Commanders should first
support the following three important command supfumctions [DMR 2009b]:

* Maintain Situational Awareness at all times;

* Retain the ability to make decisions and exert camrauthority and, finally;

» Continue to contribute to headquarters operatiplaaining process.
More routine, yet pertinent, information and dailh a&ways be accessible once they
reach a command and control node.



Amongst the different existing computer-based systéhat can provide support to these
three key command support functions, there are:

CommandView: CommandView is the Canadian Forcet Jo#h-based
information portal aimed at providing a single gahaccess to current
information about the status of Canadian militapgmtions. CommandView
provides linkages to various Canadian Forces orgéions and allows
information to be posted and disseminated easily;

Incident Management System (IMS): IMS is an elegtréog and incident
management application within CommandView that les situational
awareness in a timely manner to commanders a#\ald. It is the tool for the
logging of incidents and events electronically &@rths a general log for
operation/command centers. IMS enables the gebgrasualization of
incidents and events through CommandView to enhaihgational awareness;
Collaborative Operations Planning System (COPla@®)PlanS is an integrated
flexible suite of planning, decision aid and wodkdl management tools design to
support a distributed team involved in the Milit&@perations Planning Process
(e.g., Canadian Force Operational Planning Prq¢ds©PP)). COPIlanS provides
the ability to plan an operation in a net-centneieonment with integrated
collaborative tools. The system offers functiomsiésign and manage multiple
concurrent distributed battle rhythms at differplanning levels. It includes a set
of tools that are dedicated to support the proasssell as the production of the
outputs of the different stages of the CFOPPtheinitiation, the orientation, the
Courses of Action (COA) development as well aspiae development;
Execution Management and Plan Adaptation (EMPA)P&Ms a prototype that
supports time-sensitive as well as deliberativerajgens execution through
continual monitoring of the situation inputs aneéextion reports.

All these systems can be accessed through dedicatetrks using laptops or desktops.
While away from their command posts and/or in titaors between locations, it would be
more convenient for commanders to use a mobildegsehandheld device. However, in
that case, mobile wireless handheld devices shmahdde the right information, at the

right time, in the right form. It means that argctsion support system working on

mobile wireless handheld technology should haveldeoaccess to the information and

functionalities of the systems mentioned previoisigure 1) or their equivalent.

Depending on their personal preference or basdbeinlocation, commanders can
decide to delegate or not their authority to amgotommander. In this work, it is

assumed that commanders have not delegated thatrigyiand remains fully involved in
the decision making process. This paper deschibesmobile wireless handheld devices
can be used to allow commanders to participatbarptanning and the monitoring of
operations while being away from their headquart&sction 2 describes a list of
information requirements for commanders away frbeirtcommand posts. Based on
these requirements, mobile wireless handheld déuitaionalities aiming to support
situation understanding as well as operation ptagnand monitoring are being presented
in Section 3. Section 4 describes the approadhtmbeen used to develop the design



of the user’s interfaces, Section 5 presents CHiE®ferlying technology and Section 6
gives an overview of its architecture.

Commander

Command View

COPIlanS
EMPA

Incident
Management
System (IMS)

Figure 1 - CHESS system context

Section 2: Information Requirements

In all time, commanders need to receive the mosbwate information about the
evolution of the operations under their areas soasibility in order to provide
directions. They need to continuously remain urctowith their superiors, their staff,
subordinate commanders and Other Government Depatrf®GD) Partners.
Commanders must remain an active participant irddegsion-making process. They
need to know the tempo of their planning staff @l as the evolution of the plans in
order to provide guidance as required. Even igroker to accomplish the different
aspects of their work, commanders are often outsideeir offices or their command
posts, they need to continually have access tonrdton and knowledge related to the
current operations and the operations being planned

Mobile wireless handheld devices can be used byhrtamders while away from well-
established or even mobile semi-permanent headgearThose tools can allow
commanders to retain access to critical informasiothey can retain Situational
Awareness, remain capable of exerting their autyand be capable of contributing to
the planning process of their respective staffnsiaering that the bandwidth is limited
when commanders are mobile, the idea is not teeledll the information to the
commander at all times, but rather the most relewvdormation at the right time in order
to allow Commanders to make the right decision w&ithew of delivering the right effect
at the right time to generate the desired operationtcome. To do so, it is required to
identify what information commanders would requieeunderstand what and how this
information is used for, and determine when itssdifor. Then, we have to identify
which existing systems can provide it.



Information to maintain baseline situational awareress

Commanders will continuously monitor the statusheir area of responsibility as well as
the threats and risks. In fact, commanders mayire@ccess to most of the operational
briefing in their area of operation as well as frthra strategic level. Frequency of
consultation will highly depends on the level ofgancy” of the situation. Commanders
will require ability to interact with Staff to digss/clarify some aspects of these
documents. Less frequently, commanders may wdamd\e access to operation logs.

Commanders must also have the ability to be ndtifienear real-time about key
incidents and events that are emerging or occurrirfgen they may want to have access
to detailed information about some of them.

To maintain baseline situational awareness, ikgeeted that the following systems will
be used:
+ Command View:
0 Access to briefings and documents;
o0 Notification scroll bar and alert;
* Operational Log.

Information to retain the ability to make decisionsand exert command authority

Commanders must remain capable of monitoring tledugen of the situation, the
progress status of key aspects of the plan, anstétes of mission-critical assets
regardless of where they are located. They wilsely look at specific operation or event
and will require getting actionable informationéhigence to make timely decisions to
maintain mission success and coordinate and syniderthe actions of all players. They
will require access to the common operations pi;tkeystone documents such as plans,
rules of engagement (ROE), Strategic Guidance withe context of an on going
operation. To be successful, they must remaimiriact with their superior
commander(s), their subordinate commanders, anld¢aépublic partners and allies in
order to make the timely decision required to kagyan on track, including making
changes to elements of the plan and rapidly comeating their intent to both their
superiors and subordinates.

To retain the ability to make decisions and exemmand authority, it is expected that
the following systems will be used:
« Command View:
o Noaotification scroll bar and alert;
0 Access to briefings and documents;
0 Access to Mission View:
» Access to plans;
» Access to reference documents;
* Incident Management System:
o Notification and access to information about Inaitden specific zones of
interest;



0 Geo-referenced information of incidents in speabne of interest;
0 Access to incidents outside their zone of interest;
* Operational Log;
« EMPA:
o0 Monitor the progress of a given operation;
o Remain involved in the process of amending the faachieve mission
success;
o Contribution to hasty planning, cycles, review apgroval of
fragmentary orders (Frag O) or other instructions.

Information to contribute to headquarters operational planning process

Typically, the operational planning process [SJ88 @t the Operational Level occurs
over longer period of time leading to the productad contingency plans or operational
plans. Contrary to the planning and decision n@kirocess associated with an incident
or on going operation, these activities are ndimas sensitive. Commanders would most
likely have time to return to their headquarterbéanvolved in the planning. However,
this can change rapidly in the case of a rapidlgrgng situation when the timelines to
complete a plan can be compressed significantlydedthese circumstances
commanders will have to be involved in the prodegbe full extend possible regardless
of where they are located.

In that case, commanders may need to access keydbenments such as existing plans,
ROE, Strategic Guidance throughout the planninggss. For example, to initiate and
orient the planning process, commanders must leetabbbad and interact with the
documents received from higher level of commandtattithe ability to extract key
elements and import them into the Commander’s lgnBuidance. They should be
able to conduct mission analysis, develop own misstatement, fine tune commander’s
planning guidance, access and participate in tission analysis briefing, issue guidance
to the staff including concept of operation andedep issue warning orders to
subordinate commanders. Commanders must havesdoct® decision brief produced
by the staff and they must have the capabilityctovaly participate in the decision brief
to provide guidance to their staff (ex. Commandeust be able to select COA or
provide additional guidance and articulate a cohoépperations). They may want to
consult their superiors or OGD partners to disasgects of the plan or seek
clarification. Finally, they need to be able twiesv plans, approve them and authorize
their distribution.

To contribute to the headquarters operational ptenprocess, it is expected that the
following systems will be used:
+ COPIlanS:
0 Access to planning process battle rhythm;
o Provide directive and guidance;
0 Access to information and outputs of the differstaiges of the CFOPP
(initiation, orientation, COA development, plan épment);
o0 Approve the different outputs (ex. plan);



e Command View:
0 Access to briefings;
* Incident Management System:
o Notification and access to information about inaidan his zone of
interest;
o Geo-referenced information of incidents in his zohaterest .

Summary of information requirements

To maintain Situational Awareness at all timesairethe ability to make decisions and
exert command authority and, finally, contributetieir headquarter operational planning
process, commanders need to be able to:

* Have access to information related to the conteahaperation as well as to the
execution of an operation (for example by havingeas to some of the
information provided through the CommandView pqrEelPA, etc.);

* Have access to information related to the planoirgn operation (by having
access to Collaborative Planning System (COPIlanf8)mation). This includes
information on the battle rhythm of the planningftais well as intermediate
results of the OPP that is being made during tleewtion of the OPP;

* Provide to their staff commander’s intent guidaand/or clarification and/or
direction;

» Obtain advice related to the planning of an operatiSuch advice could be
provided directly by key people of the commandstadf, or produced by
available tools in the command post (ex. Decisigupsrt functionalities of
COPlanS); and,

» Obtain advice related to the execution of an opmmatSuch advices could be
provided directly by key people of his staff, ooguced by available tools in the
command post (ex. EMPA).

Section 3: System Functional Requirement

Considering the information requirements identifie@ection 2, this section identifies
the related system functional requirements. Gersystem functions that mobile
handheld devices should have to support commargers

» Provide user identification mechanism to preseineecontinuity of the chain of
command and maintain its integrity;

» Provide access to different communications mechahend networks. This
allow commanders to establish and maintain coftteisteen their staff,
subordinate commanders and key joint, coalition@uralic sector partners
through different means such as cellular phones;h@sed chat with individuals
or groups, email, Web;

* Provide commanders with the capability to transaand receive information in an
environment with limited bandwidth and unstableroegtivity;



* Provide commanders with a notification, alarm amerapplication through
different context adapted mechanism to draw th&néon to important or time
sensitive information;

* Receive, store, view and send electronic documents;

* Manage personal information including contacts camment schedule, calendar,
meetings, tasks, emails.

The command support functions that mobile handteldces should are:

» Support situational awareness : Situation awarefpass, present, and even
predicted) will be accessible from heterogeneoua staeams (audio, speech,
text, video, maps, etc.) through different accesams:

Access to Command View briefings and other impdrtErtuments;

0 Access to the incident list and details via IMS;

0 Access to maps with geo-referenced operationsomtents;
o0 Ability to monitor plan execution and operationates via EMPA and
other legacy C2 applications.

» Participate in the planning process: Access togpéard consultation of planning
status can be done via COPlanS to:

0 Monitor progress of planning cycles and associk&ddeliverables ;
o Access and control planning battle rhythm;
o Participate in COA development as required or relee output of the
COA Development stage of the OPP;
0 Access and/or add Commander Critical InformatioguiRements
(CCIR);
o0 Consult the threats list;
o View and review the outputs of the planning progess
o Contribute to the planning process by having thgtako:
= Complete missions analysis;
= Draft a proposed mission statement;
= Prepare and distribute Planning Guidance;
= Draft a Concept of Operations and its associatedrGander’s
Intent paragraph;
o0 Review and approve key documents in particularrgrdédifferent
formats;

* Receive notifications (via email) related to thatiss of on-going planning
activity, new incidents, mission success critetligision points and associated
triggers, availability of key planning products;

» Specific text-based chats with other planning pemeg subordinate commanders,
current operations staff, superior commanders;

* Conduct audio conversations while viewing briefdaguments;

* Receive a full briefing presentation remotely (aédic run of slides remotely
controlled by the presenter).

(@)



Section 4: Design of User Interface Structure

Designing user interface for mobile handheld devisea challenging exercise.
Effectively, handheld mobile device interfaces hapecific constraints related to their
screens (their size and their resolution) as wetbahe bandwidth limitations.
Consequently, it is difficult to display large anmbsi of text and graphic-based output on
such devices [Tarasewich, Gong and Nah 2007]. &dipd Zhang had identified that
mobile users may face problems of 1) informatioartmad — excessive information that
causes difficulty of locating the desirable infotioa on small screens, 2) limited
memory of mobile devices — placing a burden onsuseremember the meanings of
commands/icons/labels, 3) navigation loss — confuabout choosing a path to reach a
desired page, and 4) cumbersome input methods W @myaical/soft keyboards that
need high levels of attention and proficiency.

Existing guidelines should be considered when a@sipinterfaces for mobile devices.
For example, the guidelines proposed by Gong amaséaich [Gong and Tarasewich
2004] are worth to be considered. They include:
» Consistency:
o The “look and feel” should be the same across pialplatforms and
devices;
o Elements of mobile interfaces such as names, solemes, and dialog
appearances should be the same as their desktoteqoart;
o Create input/output methodologies that are devidependent - avoid
using methods specific to mobile platforms whersgtde;
* Reversal of actions:
o Mobile applications should rely network connecinais little as possible;
» Error prevention and simple error handling:
0 Nothing potentially harmful should be triggeredtby simple an
operation (e.g., power on/off);
* Reduce short-term memory load:
0 Rely on recognition of function choices insteadgrm&morization of
commands;
0 Use modalities such as sound to convey informatibare appropriate
» Design for multiple and dynamic contexts:
o Allow users to configure output to their needs preferences (e.g., text
size, brightness);
o Allow for single- or no-handed operation;
o Have the application adapt itself automaticallyhte user’s current
environment;
» Design for small devices:
o Provide word selection instead of requiring textun
» Design for limited and split attention:
o Provide sound and tactile output options;
» Design for speed and recovery:
o Allow applications to be stopped, started, and mesaiwith little or no
effort;



0 Application should be up and running quickly;
» Design for “top-down” interaction:
o Present high levels of information and let usexsdiewhether or not to
retrieve detalils;
» Allow for personalization:
o Provide users the ability to change settings to teeds or liking;
» Design for enjoyment:
o0 Applications should be visually pleasing and fumadl as usable.

In a subsequent work, Tarasewich, Gong and NalafEavich et al. 2007] have modified
the guideline “Design for small devices” by “Desiigm Multi-Modal Interfaces”. Such
approach wants to leverage on visual, audio artdeaapability that mobile handheld
device provide. Recently, in an effort to havesistent user’s interfaces amongst
different applications developed to support militdecision-making, a list of general
guidelines has been produced [CAE 2008]. Thesgegjues included aspects to consider
when developing interface for mobile devices. Tdi®wing aspects have been
considered in our work:

» Keep the URLSs of site entry points short;

* Provide only minimal navigation at the top of tregp;

» Ensure that content appears and behaves propddgdscape mode as well as

portrait mode.

As one can expect, it is often difficult to respaktthe proposed guidelines. So, while
trying to respect these guidelines, it was decitdadentify a strategy that would drive
the design of the interfaces for CHESS. The gisateeveloped for this work was:
* Give access primarily to information required byn@oanders;
* Minimize the number of clicks to have access toiafiyrmation;
* Do not present twice the same information, eveindadmes from different native
applications.

The first item implied that it was not our intentrhake all information available on
existing systems available on mobile handheld desvid-or the second item, the intent
was to allow consultation of any piece of releviafrmation inside 5 clicks. The third
item intended to avoid duplication of informatiomhis strategy drove the design of the
structure of the screens from a holistic pointiefa In fact it invalided the guideline
“look and feel” should be the same across muligdeforms and devices”. Effectively,
in order to avoid duplication of information andluetion of the number of clicks, we
decided to create abstract links that allowed géiogp one piece of information
provided by an existing system directly to anothiece of information provided by
another existing system. So the interfaces wesgded without respecting the native
interfaces that were provided by the native appbcas.

Considering that the information identified in {lx@vious section represented what
commanders needed to reach/provide, it was reqtorgtentify for each one, a unique
source, i.e. to identify which one of the existsygtems will provide it. During this
exercise, we identified point of junctions that Wwballow linking the different



applications together to reduce the number of steqired to have access to each piece
of information. The Table 1 presents the systdmathiave been identified as a source of
information.

Command View » Provides baseline information at strategic and ajaral
level

IMS (Incident Management * Incidents list

System)

e Incidents map
e Incidents details

COPIlanS e Campaign list
» Campaign plans
* Plan

» Battle Rhythm

* Plan stages information and outputs (Initiationg@ation,
COA Development)

*+ Plan CCIR’s
* Plan Risks
EMPA * Global operations information

* Plan execution status

Table 1 -Information required by systems

Following these steps, the global design of theetistructure was produced (Figure 9).
Upon logging into CHESS, the user (commander) asifpint to the main page (Figure 2)
comprising three frames: one for Command View, fonéMS and one for COPlanS.
From the main page, the user can have accessdifispages designed for each one of
these main systems, or go directly to some spdaifocmation provided by each of these
systems.

For example, on the main page, the user can cidnimand View” and be directed on a
page were he can have access to baseline levdtamiostrategic or operational level, or
list the current operations using different typéslters (by level of command or
timeframes) (Figure 3). By selecting Strategi©perational level baseline information,
the user will be brought to a page that presefitst af briefings that can be downloaded
and then viewed directly on the mobile device. nirtbe main page, the user also
directly clicks on specific operations from a liétcurrent operations. The information is
being provided by EMPA which give information ab¢iue evolution of the operation.
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Figure 3: Command View page on CHESS

A similar approach was also used for IMS and CO®laihhe main CHESS page
provides a list of incidents (coming from the IM&ger) that can be selected to go
directly to the page of the selected incident.cKitig the IMS title on the main CHESS
page brings the user to the IMS-specific portiothef mobile portal. The main IMS
page (Figure 4) presents a list of incidents, @hv¥o the command and sub-command
selected, which can be sorted by name, statugper th link named “Map” is also
available to get a short list of incidents whick atso presented on a map (Figure 5).
Finally, the user can select an individual incidamd get various details for that specific
event.

IMS provides notification for new incident. Thasatifications are being sent using an
email to the commander. The email contains the im&ldeading to the specific
incident. Accordingly, the user can click on itde brought directly to the CHESS web
page description of this incident.
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CHESS gets information about all operations thatimthe process of being planned
through COPIanS. It provides access to the difteoperational and tactical plans that
are associated with a campaign. The main screemtan (Figure 6) gives high level
information about the plan as well as access ferift tools: Commander’s Critical
Information Requirement (CCIR), Battle Rhythm artddat and Risk Assessment
(TRA). By selecting the battle rhythm, CHESS pd®s information about the evolution
of the planning (Figure 7). From that screen,uber has access to different information
and outputs of the initiation, orientation, COA dmpment, plan development. For
example, the initiation leads to the screens ferahithorized movement, guideline to
staff, initial reconnaissance; the orientation k#aalthe screens for the commander’s
intent and commander’s COA guidance and the COAIldgwment leads to the
comparison of the different COAs (Figure 8) andwal the commander to select a COA.
The screen for the CCIR allows the commander totifyea need of information and
display the information obtained. The screen liertreat and risk assessment allows the
commander’s to consult and accept or reject anpehes of risks.
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As presented in Figure 9, CHESS gives access ¢onation provided by
CommandView (CV), EMPA, IMS and COPlanS. The duite of the screens has been
designed so the shortest path reach any informatement is always smaller than or
equal to 5 clicks. This has been possible by elioksg the different systems, when
appropriate. It has been decided that EMPA wooldhave its own main page since the
information provided by EMPA is very complementé&rythe information of
CommandView.

Screen A
Handheld Initial Screen
Link to CV, IMS.COPlanS$

' Screen B I
CV Initial Screen
Screen G
IMS Initial Screen |} Screen |
Incident Map

Screen H
incident details

( Sereen C
Baseline Info- Strategic
Screen D
Baseline Info- Operational

Screen E

K List of Ops

Screen J
COPIans List of Campaigns

/ COPlanS

Screen K
List of Plans
(Strategic, Operational, Tactical

Screen X Screen W
CCIR details List of CCIRs
Iigoref:az Screen Y
. List of Risk Elements
risk element

Screen L
Plan Details

Screen M
Battle Rhythm
OPP Stages Status

Screen O Screen N Screen R Screen U
Authorized Movement Initiation Orientation COA Comparison
/\

SuldelnejiolStaf Screen S Screen T Screen V
Commander's | | Commander's | | - o) oy
Intent COA Guidance,

Screen Q
Initial Reconnaissance

Figure 9: Screen structure

Section 5: CHESS Technology

To be in line with the Canadian Force applicatiovviigrosoft Windows Mobile was a
requirement in the selection of a mobile handhelda®. Microsoft Windows Mobile
provides users with useful business oriented fonstand applications by default. They
include:

* Personal Information Manager;

* Internet (Browsing, Email, Chat);

» Office Mobile suite.
As an additional application installed on top of thperating system, Resco Explorer is
used as the file manager of the device. It indud®ious options as file encryption, ZIP
compression, ZIP/RAR decompression, built-in vieteerfiles in TXT, BIN or HEX



format, as well as JPEG, GIF, BMP and PNG grapdriméts. A Recycle Bin manager
allows an “undelete” option, an FTP Explorer, a Reeg Editor as well as capability to
exchange files via Bluetooth.

The mobile handheld device selected was HTC MdgdDQ0) (Figure 10), which has
the following characteristics:

» Touch screen and display size and resolution (320xixels, 65k colours);

* QWERTY slide-in keyboard for easier typing;

«  WIFI (802.11 b/g);

* Bluetooth;

» Expandable memory: MicroSD cards;

» Operating System (OS): Windows Mobile 6 (latestilaiée version at that time).

Messaging —— ; i

: Sy Internaet Explorer
2ick ey |

mabile Guick key
& WERTY Keyhoard

§i — ouchscreen

Mavigation — HE

Pad e — Soft Key

B=S £ Button

Talk Button —— Hre P4000

Figure 10: HTC Mogul (P4000)

Section 6: CHESS Architecture Overview

As indicated previously and presented in figur€HESS has access to existing
information systems. A system of systems integnaéipproach based on a services
oriented architecture has been adopted, which imgté an enterprise service bus (ESB).
The ESB is being used for information exchange betw

* CHESS and Command View;

* CHESS and IMS;

 CHESS and EMPA.
However, there is a direct link between CHESS a@dPlans.
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Figure 11: CHESS in JCDS 21 Test Bed Environment [DMR 2009b]

CHESS connects to the network through various meahs wireless handheld device
required access to a server in order to call thiewa systems and/or services it needed.
The server can be accessible via a Wi-Fi routeloical mobile access or from a PBX
providing GSM connectivity could allow the CHES Sattcess the server via the cellular
data network, as pictured in the following diagram.

JCDS 21
Server

()
Q Wi-Fi Acgess Point
&

CHESS

Cell Towers

Figure 12: CHESS Network Connectivity Overview [DMR 2009a]

Section 7: Conclusion

Commanders may be called away from their headqggaxdiaise with superiors,
partners or subordinates. If they decide not ssphe command to a subordinate, they
will need to find a way to be continuously awareha evolution of the operations under
their areas of responsibility in order to providedly directions. This paper describes



how mobile wireless handheld technology can be tssdpport commanders being
away from their headquarters to:

Maintain situational awareness at all times;
Retain the ability to make decisions and exert camrauthority and, finally;
Continue to contribute to his headquarters opearatiplanning process.

A list of command support key information for commdars being outside of their
command post was proposed. This list includes:

Information related to the context of an operaagrwell as to the execution of an
operation;

Information related to the planning of an operafioy having access to COPlanS
information);

Commander’s intent guidance and/or clarificatiod/andirection;

Advice related to the planning of an operation;

Advice related to the execution of an operation.

This work has demonstrated the following functidaties for a decision support working
on a mobile handheld device:

Access to situational awareness. Awareness ofitilgtion (past, present, and
even predicted future) will be accessible fromhb&erogeneous data streams
(audio, speech, text, video, maps, etc.) throufferént access means supported
by the device and provided by JCDS 21 test beesystmainly CommandView;
Reception of notifications events/ alerts througtaés or other specialized
transmission protocols;

Access to plans and consult planning status vialabased interface to
COPlanS;

Collaboration with planning staff to activate plamnstages via a web-based
interface to COPlanS;

Contribution to the planning by giving guidancebgrinserting information or
concerns about strategic aspects (e.g. CCIR, Raskagement, Commander’s
Guidance);

Possibility to approve documents;

Reception of briefings remotely (automatic runlafess on its device screen with
audio of the presentation);

Capacity to store and retrieve e-mail, manage ctsnd appointments;
Text-based online Chat communication over Intefdeéct one-on-one or to a
group);

Capacity of audio intervention during a remote fiomgp

The approach used to design the decision suppaertamposed of 5 steps:

Identification of the requirements of informatidrat commanders need to receive
and send;

Identification of the existing systems that proviles information;

Identification of the strategy to be used for tlesign of the decision support
user’s interface;



» Elaboration of the structure of the screen thatldioespect the strategy;
* Implementation of the screens and their underljumgtionalities.

The current implementation of CHESS can be useal sgcure mobile wireless device.
This has a direct impact on the way functionaliese been designed since we had to
use an operation system that was accredited avakinot possible to keep anything in
memory. However, considering the rapid evolutibmobile wireless handheld
technology, it is anticipated that future userterfaces on such secure devices will be a
lot more efficient in term of interaction and vidigation possibilities.

Furthermore, while the strategy used for the desfghe user’s interface is satisfying for
a first effort in this field, more elaborated us#erfaces strategies should be further
investigated. For example, it would be worthwidenvestigate approaches allowing the
automatic adaptation of mobile interfaces to uearded preferences [Smyth et al. 2008].
While these approaches would reduce the numbdicEdo reach the information
usually consulted, it would also means that therfates will not be static and evolve
automatically in time considering the habits of@fe users. It would be worthwhile to
assess the benefit of such approach in a decisjgwost system for a commander.
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