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Editorial

Defence Logistics: Bridging Success-Failure Gap

D

efence logistics, or ‘combat service support,’ as it is sometimes referred
to, is an all encompassing term which involves providing the warfighter
with the ability to live, move and fight. Simple as it might appear, it is a
very challenging task at the best of times. With the changed nature of
warfare, this has become even more complex, requiring accurate forecasting and
deliberate planning. Catering for a force which is a short distance away in familiar
territory is a lot easier than maintaining troops deployed as part of an overseas
expedition, such as the UK in Falklands or the multinational ISAF in Afghanistan.
Geographic considerations are very important for all defence and national security
decisions. Detailed terrain evaluation is a prerequisite for the conduct of any
operation. Planning where to strike on a battlefield, identifying potential terrorist
targets or deciding where to locate logistics infrastructure such as airfields,
roads, rail, warehouses etc., - geography always has an important role to play.
Every logistic asset or facility, own troops and enemy threat, has a location, which
is part of geospatial information, gathered by various means. This geospatial
information is critical for logistic planning. This information should be updated
on a regular basis to enable planners to suitably modify their logistics plan. Fuel,
food, ammunition, clothing, operational equipment, medical supplies, spare parts
and more, need to be provisioned, stored and delivered. Location of warehouses,
their security, mode of transportation, routes to be used, have to be planned.
Stocking supplies closer to the troops who require them reduces the replenishment
time and cost, and improves military readiness though increasing the
risk of losses due to enemy action. Geospatial information assists in
optimising the warehousing solution by taking into account all factors,
such as distances, routes and traffic conditions, availability of transport,
vulnerability to enemy action.
During combat, weapons and equipment get degraded due to
usage and enemy action. Maintenance, Repair and Overhaul (MRO)
facilities need to be created to ensure operational status of weapons
and equipment. Similarly, when troops sustain injuries, these battle
casualties need evacuation for treatment.

Lt Gen (Dr) AKS Chandele PVSM, AVSM (Retd)
Managing Editor

ajay@geospatialmedia.net

History is replete with instances of military campaigns that have failed
due to inadequate logistics support for the operational plans. Geospatial
technology applications for defence logistics can help considerably in
bridging the gap between success and failure. Revolution in Military
Affairs would be incomplete without a Revolution in Military Logistics.
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Ministry of Defence is one of the largest holders of real estate in most
countries. Geospatial technology can be used in the management of
military bases, facilitates maintenance and handling of all stores on the
base. It enables defence land and infrastructure managers to reduce
operational and maintenance costs, improve mission effectiveness and
provide rapid modelling capabilities for analysing alternative strategies.
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Treadstone 71 Expands Cyber
Intelligence Services

Rifle-Centric Soldier System
using Smartphone Technology
General Dynamics Canada and Colt
Canada are working together to network
Colt’s Sniper (Soldier) Weapon &
Observer Reconnaissance Devices
(SWORD) system, which integrates weapon-mounted surveillance and targeting
devices with ruggedised smartphone-like
technology. The SWORD system brings
critical situational-awareness information directly to the solider via his weapon;
it will be offered as an alternative to
radio-centric individual soldier systems.

Treadstone 71 has announced the expansion of its pioneering cyber intelligence services used to methodically
and systematically collect, organise and
analyse data. Treadstone 71 integrates,
evaluates and interprets information
from all data sources delivering a range
of opportunities and recommendations,
key to decision making. According to the
company, the new services assist analysts
to comprehend complicated and uncertain situations leading to comprehensive
situational awareness while teaching
analysts to be their own collectors.
From credibility and source reliability
verification and validation to cyber elicitation, dry cleaning and ghost surveillance, Treadstone 71’s services cover the
gamut of cyber intelligence capabilities.
It systematically searches for and collects
information, material, and socio-cultural
information from fast fluxed locations
analysing data to answer information
requirements, facilitate subsequent operations, or support criminal prosecution.
Specialised methods, tactics, techniques,
and procedures are used in executing
cyber intelligence activities to obscure,
protect, or otherwise frustrate detection.
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Virtual Air Refuelling Across
Locations Demonstrated
Based on commercial off-the-shelf
components, the SWORD system provides
power, data and navigation infrastructure
within the weapon, including GPS and inertial navigation for GPS-denied situations.
Enhanced with modern smartphone technology and the ability to host battle management applications, these android-networked rifles will deliver the information
soldiers need to execute missions safely
and successfully, said the company.

An industry team led by Northrop
Grumman Corporation has successfully
conducted a high-fidelity virtual aerial
refuelling demonstration for the US
Air Force, networking geographically
dispersed flight simulators and providing a realistic simulation of an air-to-air
refuelling process.
During the demonstration, Northrop
Grumman connected a pilot in a C-17
transport flight simulator in Texas, an operator in a KC-135 tanker flight simulator
in Florida and a boom operator in the

Boom Operator Weapons Systems Trainer (BOWST) simulator in Oklahoma, with
all three simulators operating simultaneously via the Mobility Air Forces (MAF)
Distributed Mission Operations (DMO)
test network. An active-duty C-17 pilot
and a KC-135 boom operator flew the
missions, performing closure, contact,
bank turns and disconnect to demonstrate real-world critical interaction
between the three simulator platforms.
The missions also included the use of
standard visual references, radio communications and the tactical air navigation
system, or TACAN.
Northrop Grumman is currently under
contract to enhance the capability to
include higher fidelity elements such
as fuel flow, boom forces and moments
and fully implement it as part of the MAF
DMO training architecture.

Deployable Fast-time Acoustic
Replay System Delivered
General Dynamics Canada has delivered
the first of three deployable fast-time
analysis systems for the CP-140 Aurora
Maritime Patrol Aircraft. The portable system, designed to fit through the crew door
of the CP-140 aircraft, can be deployed
with the aircraft for missions away from
the main operating base in Canada and
allows ground crews immediate access
to post-flight analysis of critical acoustic
data, confirming and classifying targets.
“Wherever in the world Canada’s Aurora
is called for action, crews can easily transport this system and allow ground crews
to replay and analyse recorded acoustic
information as soon as the aircraft lands,”
said David Ibbetson, Vice President, General Dynamics C4 Systems International.
“This time-critical access to recorded
acoustic data supports command-level
decision making as target identities are
confirmed, classified and characterised in
the field. The replay capability, at speeds

NEWS
Quantum3D Unveils
Linux-based Mantis Software
Quantum3D, Inc., recently announced a
new strategy and broad range of added
capabilities for its award-winning Mantis®
Image Generation (IG) software. With a
new Linux version complementing the
existing Windows-based offering, Mantis
now delivers the same level of high
performance and functionality for both
popular OS environments.
According to the company, it is now possible to combine a Linux-based real-time
simulation host together with a Mantis
IG on a single low-cost PC (items which
traditionally reside in separate computers), creating an economical all-in-one
integrated ‘desktop’ simulator. The new
flexibility makes Mantis ideal for more
budget-sensitive tasks such as training of
air traffic control, maritime, heavy equipment and other vehicle operators.
Quantum3D also announced Commander, a tool which empowers customers
to cost-effectively tailor and manage
high-performance IG’s built using their
choice of hardware. IG hardware lifecycle
management has always been an issue
with long service life simulators, but with
Mantis and Commander, customers can
take control of obsolescence planning in

ways that are optimised for every unique
situation. When combined with Mantis,
Commander takes the hassle out of building a custom IG. Customers can choose
and build their own hardware to suit their
needs, and still benefit from many of the
same advanced capabilities as found in
Quantum3D’s flagship Independence®
series. Commander is a centralised
management system which provides
single-point control of multiple channel
processors, and handles key management tasks such as initialisation, run time
monitoring, video synchronisation setup,
and diagnostics. Commander supports
a variety of COTS PC-based hardware
platforms, and is available for both Linux
and Windows.

Visiona Tecnologia Espacial
S.A., Telebras Sign Contract
Visiona Tecnologia Espacial S.A. and
Telebras have formally signed a contract
to supply the Defense and Strategic
Communications Geostationary Satellite
(SGDC) system. The contract provides for
the system to be delivered by the end of
2016. The project involves the Ministries
of Communications, Defense, and
Science and Technology. The satellite will
be operated by Telebras on the K (civilian) band and by the Ministry of Defense
on the X (military) band.
Visiona is a joint venture of Embraer
and Telebras and will be responsible for
integration of SGDC system, which will
expand broadband internet access in remote regions of the country, through the
National Broadband Programme (PNBL)
and ensure Brazil’s sovereignty over communications of its Armed Forces, said
the company. The SGDC system will also
provide full security for the strategic communications of the government, as well
as military communications, because it
will be controlled in Brazil at stations that
are located in military areas, under the

coordination of Telebras and the
Ministry of Defense.

ATK Awarded Contract to
Produce Sensor for US Air Force
ATK has been awarded a production contract for the DSU-33D/B Proximity Sensor
for the US Air Force. The ATK sensor uses
radar signals to determine the correct
height above a target for precise warhead detonation and maximum effect.
The initial order under the contract is
valued at USD 22.8 million, with deliveries commencing in 2015. The contract
also contains provisions for four optional
order periods totalling up to USD 84 million. The US Army’s Contracting Center at
Rock Island, Ill., issued the award to ATK
as the prime contractor.
ATK is the sole provider of the DSU-33
sensor family, delivering more than
154,000 sensors to the US Air Force and
US Navy since 1999. The DSU-33D/B is
employed in aerial munitions utilising
general-purpose, blast-fragmentation
warheads such as the MK80 series,
including JDAM precision weapons
equipped with such warheads. DSU33D/B is an all-weather, active, radiofrequency, ranging radar that senses the
height of the weapon above the target area. It is used in conjunction with
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more than eight times faster than normal,
enables mission reconstruction and debriefing as well as providing the opportunity for onsite crew training immediately
following missions.”
In Canada, the system is referred to as
the Deployable Modular VME Acoustic
Signal Processor (MVASP) Post Processing and Archiving System or D-MPPAS; it
makes up part of the ground equipment
for the Aurora Incremental Modernisation Programme (AIMP). Internationally,
the system will be sold under the name
Acoustic Replay & Intelligence Exploitation System, or ARIES.

news

Northrop Grumman Demonstrates Electronic Attack Capability
on Unmanned Aircraft
Northrop Grumman Corporation has integrated and employed an internal miniature
electronic attack payload on the Bat unmanned aircraft, marking the first time that
such a system was used in operation on a Group III (small, tactical) unmanned aircraft
system, the company said.
The Pandora electronic attack payload is a low-cost derivative of Northrop Grumman’s
family of upgraded digital APR-39 systems. The lightweight, multifunction payload
provides electronic
Courtesy: Northrop Grumman
attack, support and
protection. Pandora
was integrated on
Bat in less than two
months.
Bat is a tactical,
runway independent
unmanned aircraft
that can be launched
from land or sea. Its
flexible design allows
for quick installation of a variety of
payloads and enables
rapid, expeditionary
deployment.

FMU-139 and FMU-152 fuzes to detonate the weapon at a fixed height above
surface targets, maximising the warhead’s
blast and fragmentation effects.
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Edge Velocity to Provide
Secure Communications
Edge Velocity Corporation has announced a contract with Raytheon
Intelligence, Information and Services to
provide secure wireless communications
capabilities for the company’s CommandPad system, an incident management system designed to share critical
data and improve situation awareness
for first responders in extreme urban
environments. The Edge Velocity contract
with Raytheon covers systems and support over a two-year period.
The Raytheon CommandPad system
incorporates several elements of the
Edge Velocity wireless networking
system including capabilities of its
Intelligent Base Station and the 802.11
standards-compliant Edge Interlock™
Routing Protocol (Edge IRP). Edge IRP
uniquely enables extraordinary signal
reach in the highly challenging situations
encountered by many urban firefighters,
including the interior of high-rise buildings and underground areas, as well as

water-based incidents and highly dense
RF environments. The Edge Velocity mesh
networks feature automatic node identification and certification, guaranteed
Quality of Service and high-speed mobile
communications.

Raytheon Delivers HCSM units
Raytheon Company recently delivered
the first order of High-Speed Anti-Radiation Missile (HARM) Control Section
Modification (HCSM) upgrade units
to the US Air Force. “HCSM improves
mission effectiveness and significantly
reduces the risk of collateral damage,”
said Jack Roosa, HARM Programme Director for Raytheon Missile Systems. “The
HCSM upgrade to the previously fielded
HARM inventory adds GPS and improves
inertial navigation system capability at
a substantial savings compared to other
weapons with similar capability.”
HCSM features a digital flight computer
that merges targeting solutions from
navigation and seeker systems. These
enhancements improve the probability
of hit, while controlling where the
missile can and cannot fly. Raytheon
has teamed with Honeywell, Rockwell
Collins and others for the HCSM
programme.

Advanced Analytics to Extract
Information From Satellites
Exelis will support data analysis of images
from SkySat-1, the first in a planned
constellation of 24 satellites from Skybox
Imaging. Support for SkySat-1 will be
available in the early 2014 release of the
company’s ENVI image analysis software.
The new sub-meter imaging satellites will
make timely and valuable information
about the Earth easily accessible to a
wider range of end users for applications
ranging from disaster response and resource management to national security
and climate monitoring, among other
things, said the company.
ENVI image analysis software is a core
offering of the Exelis ISR and Analytics
strategic growth platform, providing customers analytics in commercial, intelligence and tactical military applications.

DHS Awards 5-yr Blanket
Purchase Agreement to
ArdentMC
Ardent Management Consulting
(ArdentMC) was awarded a five-year
blanket purchase agreement with an
estimated combined ceiling value of
USD 98 million to provide capabilities
supporting programmes throughout
Department of Homeland Security (DHS)
with geospatial and common operating
picture (COP) technology requirements.
ArdentMC was one of the four prime
contractors receiving an award.
Under the BPA, ArdentMC will provide
comprehensive geospatial enterprise
technical support services including
geospatial programme and project management, technical planning, engineering and implementation, analytics and
processing, enterprise and technical architecture, data processing and management, and operations and maintenance.
DHS and its components require access
to geospatial technology in support of
nearly every mission area. Some specific
areas benefiting from the power of GIS
include mapping of natural hazards,
assessing critical infrastructure risks,
tracking and monitoring law enforcement
activities, conducting urban search and
rescue operations, and facilitating vessel
and cargo tracking and inspection. With
more than a third of DHS’s IT portfolio
budget invested in geospatial/COP technology and services across the Department, ArdentMC is well positioned to

strengthen its core competencies and to
meet the growing demand for geospatial
data and information technologies.

NSA Tracks Billions of Cellphone
Locations Everyday

on their location, the report added. The
cellphone users whose location is being
tracked does not only include foreign
nationals but also americans who travel
abroad.
For this, NSA uses a software programme
called CO-TRAVELLER. The software
surfs through the vast location data of billions of cellphone users and establishes a
pattern of relationships between them.

Crime Map for Sao Paulo
Police
The Public Security Bureau (SSP) of São
Paulo city in Brazil, is reported to have
developed a tool which maps crime in
the region. The tool is named after Ragisp
(Analytical Report Management of Public
Security Intelligence). The map is available
on the official site of SSP and can also be
accessed through mobile phones or tablets.
The Washington Post recently published
a report revealing that over five billion
cellphones are traced everyday by the National Security Agency (NSA) in the US.
The agency also maps the relationship
among various cellphone users based

Critical Milestone Test to
Upgrade EW Defences
Completed
Lockheed Martin recently completed a
milestone test on the US Navy’s evolutionary Surface Electronic Warfare Improve-

ment Programme (SEWIP) Block 2 system.
This test further validated the system’s ability to protect the Navy’s fleet from evolving
anti-ship missile threats, said the company.
Under SEWIP Block 2, Lockheed Martin
will upgrade the AN/SLQ-32(V)2 system
found on all US aircraft carriers, cruisers,
destroyers and other warships with key
capabilities to determine if adversaries are
using electronic sensors to track the ship.
Block 2 obtained a Milestone C decision in
January 2013, after which the system began
11 months of land-based testing in preparation for installation on a Navy warship.
This test, which was successfully completed
recently, demonstrated the maturity of the
open architecture electronic warfare system
by performing full system operation in multiple scenarios. According to the company,
Block 2 is the latest in an evolutionary succession of improvement ‘blocks’ the Navy is
pursuing for its shipboard electronic warfare
system, which will incrementally add new
technologies and functional capabilities.
The Navy competitively awarded Lockheed
Martin a contract in 2009 to develop SEWIP
Block 2 to upgrade the passive detection
capabilities of the current SLQ-32 systems.

The US Navy has awarded Lockheed
Martin a contract for new automated
test systems to increase aircraft mission
readiness.
The USD 103 million award authorises
two low rate initial production options
for the first 36 electronic Consolidated
Automated Support System (eCASS)
stations and associated support
equipment. Sailors and marines will
use eCASS to troubleshoot and repair
aircraft assemblies at sea or ashore,
allowing them to return equipment to
readiness status quickly and efficiently.
eCASS will replace the current CASS test
equipment originally fielded in the early
1990s. CASS is the Navy’s standard automatic test equipment family supporting
electronics on naval aircraft.
“eCASS runs 20 percent faster, is even
Courtesy: Lockheed Martin
more reliable, and is highly compatible with legacy CASS stations,” said Randy Core, Director of Enterprise Test Solutions at Lockheed Martin Mission Systems and
Training. “This speed and reliability will ultimately help the Navy increase aircraft availability.”
The first eCASS station will be delivered in November 2014. eCASS will support all the aircraft in the Navy’s fleet and is extendable
to new weapons systems, including the F-35 Lightning II.
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Lockheed Martin to Produce
Automated Test Systems for
the US Navy

news
gramming complex emitters more intuitive
while allowing the operator to customise
the interface to suit specific needs.

Sea Giraffe Radar now
AN/SPS-77(V)1 in the US

courtesy: www.freepatentsonline.com
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APG Technology for Next
Generation Advanced Threats
Northrop Grumman Corporation has
finished detailed performance testing
on its Advanced Pulse Generator (APG),
which represents the next technology
evolution for the company’s Combat
Electromagnetic Environment Simulator
(CEESIM) product that is used to test
and validate the performance of EW
equipment.
The APG utilises high speed Direct Digital
Synthesizer technology to generate Radio
Frequency (RF) waveforms. This DDSbased capability offers industry-leading
RF performance and brings significant
advantages to the user, including higher
modulation sample rates, wider bandwidth intrapulse modulation, higher
precision and resolution and reduced
calibration time. The capability also
helps reduce RF part count, which leads
to reduced cost and increased system
reliability, said the company.
The APG is an affordable solution that
keeps testing capability ahead of next
generation receiver test requirements
and can be included in new simulator
designs or back-fit into any existing CEESIM simulators as an upgrade, said the
company. The APG is designed with open
architecture modularity and flexibility,
making it directly adaptable for use in
laboratory, anechoic chamber and range
applications.
The Northrop Grumman CEESIM is an
advanced technology simulator that generates complex dynamic electromagnetic
environments to simulate true-to-war
conditions. CEESIM provides angle-of-arrival radio frequency simulation techniques
including phase, amplitude and time
difference of arrival. The system includes
an updated user interface that makes pro-

Saab Defense and Security USA (SDAS)
recently announced that its Sea Giraffe
AMB radar has received the official designation from the US Navy. The Sea Giraffe
AMB radar system’s official US Navy nomenclature is now the AN/SPS-77 (V)1.
Partnering with General Dynamics, Bath
Iron Works and Austal, SDAS is responsible
for integrating the AN/SPS-77 radar into
the USS Independence and other ships of
the US Navy’s Littoral Combat Ship (LCS)
Independence variant programme.
The AN/SPS-77 is multi-role medium-range 3D surveillance radar system
for naval applications. It provides medium
range, simultaneous air and surface surveillance and can be employed in a weapon
designation role. The SPS-77 is suitable for
demanding naval environments from the
littorals to blue-water operations.
The radar system is being adapted for US
operations by the Sensor Systems division
of SDAS. The division, located in Syracuse, New York, is also responsible for the
integration, installation, and testing of the
AN/SPS 77 systems as well as for providing
in-service sustainment and repair services.

Astrium, Raytheon team up
to compete for NATO BMD
programme
Astrium and Raytheon recently signed an
agreement that formalises the companies’
plans to compete for the role as lead system engineers and integrators for the North
Atlantic Treaty Organization’s (NATO)
Ballistic Missile Defence Programme.
NATO’s BMD Programme oversees the
development and execution of ballistic
missile defence capabilities, which expanded in 2012 to include the defence of
European populations and territories.
According to the companies, the NATO
BMD System Engineering and Integration
contract will establish the contractual
requirements for territorial defence, while
helping create a NATO command and
control network architecture for Europe.
It will also provide a test infrastructure for
the new architecture.
Once awarded, the contract will call for
a 7-year period of performance with an
estimated value of USD 91 million.

CloudCERT – Cloud Platform
for Improving Cybersecurity

Courtesy: Wikipedia

Indra has participated as a technological
partner in the development of
CloudCERT’s new features that will
enable the agents involved in protecting
critical European infrastructures to share
information about cybernetic threats
and vulnerabilities in a secure manner. The platform will provide a testing
environment in which the Information
Technology Security Incident Response
Centres (CERTs), National Authorities
and operators of critical infrastructures
throughout the European continent will
be able to perform simulated exercises,
said the company.
CloudCERT is a collaborative web platform
that allows exchange of information about
cybersecurity threats, vulnerabilities and
risks, improving the coordination and
cooperation of the agents involved in order
to effectively manage the critical assets of
cybernetic attacks.
According to the company, its design

Astrium and Inmarsat sign
strategic agreement on
Global Xpress®
Astrium and Inmarsat have reached a strategic distribution partnership agreement
which will see Global Xpress services made
available to Astrium Services’s large partner
and customer base.
Astrium Services will deliver Global
Xpress high-speed broadband services
through its worldwide distribution channels. The strategic agreement will cover
key vertical markets, including maritime,
government and defence sector, initially
in Europe. In due course, the Astrium
Services Global Xpress offering will
encompass all service types – packaged
services, bandwidth capacity, as well as
commercial and military Ka-band, said
the company.
Inmarsat’s Global Xpress Ka-band
satellite network will provide a seamless worldwide broadband service. The
first Global Xpress satellite was successfully launched in December 2013
and is on schedule to achieve global
coverage by the end of 2014. Astrium
Services customers will benefit not only
from the world’s first globally available
mobile broadband network, but also
from a comprehensive range of global
connectivity services designed for
commercial and government markets,
added the company.

Ground Sensors for Border
Security
India’s Border Security Force (BSF) has
decided to acquire ground sensors to
help them check infiltration along the
Line of Control (LoC) and the international border with Pakistan. The Unattended Ground Sensors (UGS) are likely
to be placed at gap areas along the LoC
and the border to provide all weather
coverage, thus eliminating the need for
employing men there. BSF had recently
floated an ‘Expression of Interest’ in this
regard. The requirements, reported to
have been specified by the force include
the capability to give real-time alerts in
case of detection of movement, and to
ensure round-the-clock surveillance.

kindergartens and public areas. During
2014, Magal will extend the municipality’s
fiber optic network to cover 80 percent of
the municipality and expand the safe-city
applications for routine and emergency
uses and to improve the quality of life in
Ramat Ha’sharon.
Perach Melec , CEO of the Ramat
Ha’sharon municipality , said, “The concept that we have developed sees a solid
communications infrastructure as a cornerstone for added-value services in both
routine and crisis situations. In fact, over
four thousand participants have already
made use of the free Internet services at
the last city carnival and we successfully
dealt with over 500 simultaneous users at
a peak time.”

India to buy enhanced
Heron UAVs
India has decided to buy enhanced UAVs
from Israel. An additional 15 Heron UAVs
which Israel Aerospace Industries (IAI)
will provide India will be an upgraded
version with improved payloads.
In 2013, India approved a USD 250
million deal to purchase the additional
UAVs and associated equipment. With
this purchase, the total number of Herons
operated by India will reach 35.

Magal to Expand Ramat
Ha’sharon’s Safe City and
Smart City Solution

India successfully launches
GSLV-D5

Magal Security Systems, Ltd. announced
that the municipality of Ramat Ha’sharon in Israel has decided to expand the
integrated safe city solution previously
provided by Magal and upgrade its
communications infrastructure to support the use of additional applications.
During 2013, Magal supplied an integrated solution for a safe city project
in Ramat Ha’sharon which includes a
round-the-clock manned primary control
center, a backup control room, dozens
of cameras (their numbers are expected
to increase significantly in future), free
public wireless access points, public
address systems and panic buttons for

The Indian Space Research Organisation (ISRO) successfully launched
a geosynchronous satellite launch
vehicle - GSLV-D5 - which used an
indigenous cryogenic engine. In
this successful flight of GSLV-D5, a
communication satellite, GSAT-14
(1,980-kg satellite), was launched to its
intended geosynchronous transfer orbit. With this launch, India has joined
the elite club of the US, Russia, Europe,
Japan and China - countries/regions
which have mastered the advanced
cryogenic technology. ISRO started
working on the cryogenic project
almost 20 years ago.
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guarantees confidentiality in information
exchanges and ensures that the people who handle this information are
identified and have undergone precise
security controls on behalf of each
country. It also minimises the obstacles
that hinder cooperation between the
operators of critical infrastructures that
face common security issues despite
working in very different sectors.
Within the CloudCERT project, Indra’s
Cybersecurity and Intelligence teams
have defined the format and the content
of the information that is shared,
analysing the standards available and
defining the information exchange
protocol. They have also handled the
final integration. The CloudCERT
project is coordinated by the Spanish
Instituto Nacional de Tecnologías de la
Comunicación, National Centre for the
Protection of Critical Infrastructures, the
ICSA Foundation, Zanasi & Partners
and Indra.

Logistics

IT and GIS Trends in

Defence Logistics Management
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A revolution in military affairs is incomplete without a revolution in
military logistics (RML). IT and GIS play an important role in military
logistics because they help in moving the supplies, equipment and
troops where they are needed, at the right time.

A

round 500 BC, Sun Tzu quoted,
“The line between disorder and
order lies in logistics.” More than
2,500 years later, the maxim
still stands in the battlefields of today.
Globalisation has created a complex web of
interdependencies and threats. To protect
the economic and geopolitical interests,
countries are focussing on creating a
battle-ready force that is responsive to
the asymmetric nature of threats and is
designed to be extremely agile in the battlefield. Recent events have indicated the
growing importance of acting together with

all the allied forces rather than conducting
independent missions. This demands a
high level of interoperability, both at the
command and systems levels. Such operational requirements and trends are driving
investment in advanced logistics information systems including GIS.

Drivers for Change in Defence
Logistics
Defence Logistics Information Systems
(DLIS) are at best fragmented, and for
many armed forces, still a distant reality.
Potential issues affecting the global

defence market are driving the adoption
of cost effective processes to better manage information and optimise day-today operational needs. The consequent
austerity measures have not only struck
the future order books, but also impacted
the R&D spending.
In such challenging times, the enduser and the industry are exploring
alternate methods of funding future R&D
and procurement. This need is driving
the adoption of effective management
systems throughout the product lifecycle, from development to operations,

DLIS in Defence Environment
Based on research on the global DLIS
market, below are some examples
summarising the anticipated and actual
benefits of implementing advanced DLIS
into the defence environment.
Singapore
As a result of introducing advanced DLIS,
Singapore Air Force has improved responsiveness and reduced process cycle time by
more than 50 percent for some key processes, such as supply chain management, engineering and maintenance, and financials.
Within the Singapore Navy, an evaluation
of the process before and after the implementation of the enterprise system shows
a 54 percent reduction in procurement
cycle time and a 57 percent decrease in the
required number of manual interventions
throughout the process.
Belgium
A major reduction in logistics depots,
a direct supply chain from the global
network of suppliers/OEMs to the units/
end user, not only reduced the process
time, but also reduced considerable
numbers in man resources. For example,
efficiencies gained from the DLIS has
enabled nearly 50 percent reduction of the
F-16 fleet, from 120 to about 60, with flight
hour reduction of only about 7.5 percent.
Furthermore, the serviceability and availability of the fleet were at around 70 percent.
The savings enabled ongoing modernisation of defence force by procuring the latest
equipment.
Italy
The Italian Air Force’s requirements for the
information system led to the provision of a
full outsourcing service, where the supplier
is responsible for the realisation, distribution, operation and management including
maintenance of all hardware and software
parts. This kind of service also foresees
the increasing integration with other
subsystems already in use, the centralised
management of information flows, and the
coordination of different operational phases for the system and the aircraft.

Logistics Automation in Indian
Armed Forces
For evolving a DLIS, India’s three services
have individually launched their systems. The Army Computerised Inventory
Control Programme (CICP) provides
online inventory management system

for the army. The Navy has its Integrated
Logistics Management System (ILMS)
which was implemented in March ’97.
The Air Force has commissioned its
Integrated Material Management On Line
System (IMMOLS) which is an Enterprise
Resource Planning (ERP) solution. The
objectives of IMMOLS has been to create
total asset visibility, provide a quality
tool, standardise business processes and
inventory carrying costs. IMMOLS also
provides for centralised spares databank,
price history, online audit and visibility
and accountability. It enables optimal inventory holdings, effective demand management, realistic provisioning, dynamic
supply status and online concurrence
and transactions.

GIS in Defence Logistics
GIS has found numerous civil niches but
has increasingly penetrated into a range
of military and security applications.
The most recent step in this progressive
evolution is the fusion of GIS with Intelligence Surveillance and Reconnaissance
(ISR) products forming an integral part
of the Network Centric Warfare (NCW).
Since military logistics is closely linked
with warfare, this revolution in military
affairs has to be supported by a corresponding RML. Spatial data is of crucial
importance to the military commander in
a battlefield. The regional conflicts, rapid
deployment and flexible response impose
heavy burden on military commanders,
their staff and supporting system to keep
themselves up-to-date with the situation
on the ground. Digital mapping and
GIS take center stage in activities such
as communications planning, logistics

A high speed
logistics data
network with
application software
on GIS platform will
provide not only
in-transit visibility
in real-time but also
total asset visibility
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focussing on supply chain management,
cost, and operational efficiency. As a
result, Total Cost of Ownership (TCO)/
Through-Life Cost (TLC) and Performance-Based Logistics (PBL)/ Contracting for Availability (CFA) have become
the buzz words for defence stakeholders
and decision-makers.
Absolute cost, sustainability and
life-cycle support are the future procurement priorities of ministries of defence
across both developed and developing
markets. However, regional dynamics,
political and industrial, dictate the approaches to reaching the end goals. European and North American countries like
the United Kingdom, Norway, Canada
and United States are driven by an imminent need to reduce costs, whilst not risking operational capabilities and national
security. This has led to the adoption of
alternate procurement models, such as
CFA and Total Solution. The success of
these models is based on real integration
of the industry within the end-user environment including operational environment. In such markets, both OEM and
the end user no longer look at platform
and platform sustainment as separate,
and are moving towards undertaking an
integrated approach towards procuring
these capabilities to ensure improved
availability.
In Middle East and Asia Pacific
(APAC) markets like Saudi Arabia, UAE,
Singapore, Indonesia and India, there are
indications of similar trends for integrating industry and end users and in
some cases, platforms and sustainment.
However, the trend is primarily a capability gap issue, rather than cost, although
not discounting the impact of economic
climate on these markets. Procurement of
complex next generation platforms and
adapting to the evolving defence doctrine
and lessons learned from experiences of
ISAF in Afghanistan and Iraq wars demand industry skills to be applied directly
into the end-user environment.
Latin American countries have similar
challenges. However, obsolete inventories, relatively modest defence budgets,
and low industrial base are limiting the
uptake of a revolutionary approach to
military procurement and operations.
Brazil is an exception to the rule where
there are currently nine PBL contracts
across various platform and system levels,
and countries like Chile and Colombia
are working to imitate.

Logistics
Table:1-Region wise comparative shipper and 3PL percentages

Shipper Percentages

3PL
Percentages

Region

International Transportation
Domestic Transportation
Warehousing
Freight Forwarding
Customs Brokerage
Reverse Logistics
Cross-Docking
Labeling, Packaging, Assembly, Kitting
Transportation Planning & Management
Inventory Management

All
Regions
76%
71
63
53
52
26
25
25
22
19

Freight Bill Auditing and Payment

18

32

86%
81
72
60
57
31
31
31
27
15
13

Order Management and Fulfillment
Information Technology (IT) Services
Service Parts Logistics
Customer Service
Supply Chain Consultancy by 3PLs
Fleet Management
LLP / 4PL Services
Sustainability/Green Supply Chain

16
13
12
10
10
8
8
6

20

18

16

9

65

16
11
8
14
8
8
3

16
14
7
7
8
17
7

14
12
17
9
8
4
6

9
12
14
9
9
4
6

50
39
67
56
26
39
31

Out sourced Logistics Service

North America

Europe

64%
67
61
54
52
27
29
25
24
16

AsiaPacific
79%
76
59
46
44
23
18
21
19
21

Latin
America
82%
61
51
47
57
19
19
20
15
17

71%
88
83
64
54
60
60
65
70
64

11

5

34
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Source: www.panalpina.com/.../en/...study/_.../2013%203PL%20Study.pdf. Accessed on 20 December 2013

management and command control.
The Distributed Geospatial Intelligence
Network (DGI-net) technology employed
by defence and intelligence organisations provides an enterprise solution for
publishing, disseminating and exploiting
geospatial intelligence data.
To implement the concept of focussed
defence logistics, the logistics fraternity
needs to lay emphasis on four areas: a
logistics data network, a responsive distribution system, a robust modular force
reception capability, and an integrated
supply chain. A high speed logistics
data network coupled with application
software on GIS platform will provide not
only in-transit visibility in real-time but
also total asset visibility (TAV). This will
allow commanders to adjust resupply operations while en route, determine supply
and maintenance requirements and act
appropriately before the critical time,
and make the current distribution system
truly responsive.
Role of GIS in defence logistics planning can be highlighted as:• IT in conjunction with GIS technology helps in providing a fully secure,
web-based multi-component display,

•

•

•

•
•

•

reporting and analysis application able
to monitor military cargo across the
transportation networks and overseas.
GIS based system generates highly detailed maps useful for troop and cargo
transport. It helps in moving supplies,
equipment, and troops at the right time
and place.
It can also be used to determine alternative routes if mishaps or traffic jams occur
on the direct route.
System can also track vehicles/shipments in real-time. Alerts are provided
if cargo deviates from a charted course.
GIS based system also caters to emergency response capabilities.
Internet mapping capabilities of such a
solution enable effective decision making, logistics and asset management.
A single interface to visualise assets
critical to security such as airports,
dams, water plants, bus and commuter
rail lines and facilities, nuclear power
plants, and power grids.

IT in Civil Logistics Sector
The proliferation of information technology has provided impetus to the
logistics challenge. New technologies

present new means to manage the flow
of information. IT as a productivity tool
can be utilised to both increase the
capability and decrease the cost. It has
been widely accepted that firms with
the proper implementation of IT can
achieve competitive advantage by cost
reduction or differentiation. Logistics
powered by IT has become a source of
competitive advantage for many firms.
Two streams of research are identified
that highlight the role of IT in logistics. First stream relates to just-in-time
(JIT) logistics information system. The
other stream is the third party logistics
(3PLs). A recent survey found that 83
percent of the surveyed Fortune 500
companies reported having at least one
contract with a third-party logistics
provider. Similar survey of Fortune 500
companies taken in 1991 had only 38
percent of the respondents reporting
the use of 3PLs provider.

Third Party Logistics (3PLs)
3PLs operators attempt to harness the
capability of information technology to
provide superior services to their customers. Table 1 gives region wise compara-

Supply Chain and Logistics
Technology Trends
The ability to optimise the logistics cost
and service levels are affected by the LIS
of the firm and its partners. Firms which
provide better logistics services at a lower
cost have competitive advantage over
their competitors. Two classes of LIS
have been recognised. Logistics Operating Systems (LOS) refer to transactional
applications such as order entry, order
processing, warehousing and transportation. Logistics Planning Systems (LPS)
refer to coordinating applications such as
forecasting, inventory management and
distribution requirements planning.
Electronic Data Interchange (EDI)
has successfully enhanced the communication between firms which is
essential for logistics. Early applications
of EDI have been on transmitting vehicle location information by railways to
their customers. Other types of logistics
information carried by EDI are purchase
orders/releases and changes, advanced
shipping notices, bills of lading, and
invoices. Timely and accurate information is crucial in decision making
about complex logistics problems. Japan
Airlines (JAL) adopted EDI to manage
their complex value chain logistics
required for their operations, including
procurement and just-in-time delivery
of aircraft fuel, repair and maintenance
aircraft parts, food catering and other
customer requirements.
Some of the key IT enablers in logistics
are as follows:• Bar Coding: - It is one of the most
impostant IT enablers to date and
provides a strong foundation for integrating the corporate logistics and the
supply chain.
• RFID: - The use of Radio Frequency Identification (RFID) is expected to increase
rapidly in coming years for the automatic
data capture and identification market.
• E-Commerce in Logistics: - The group
of technologies and processes for coordinating logistics information flow has
been named e-logistics. For example,
UPS is exploiting the power of the web
services to streamline its information
flow for logistics activities such as RFQ,

shipping and tracking.
• C
 ollaborative Technologies: - Collaborative technologies for supporting
e-logistics would greatly enhance the
future logistics. Multi-Agent Systems
(MAS) provide an interesting avenue
for supporting logistics technologies on
the internet.
• Transportation Management Systems
(TMS): - Characterised as one of the
fastest growing enterprise application
markets by ARC Advisory Group, the TMS
sector has been growing at a double-digit
rate over the last couple of years.
• Wireless Trends: - Today’s logistics
professionals are equipping delivery
drivers with ruggedised devices, using
handheld computers to track inventory,
and relying on mobile devices to monitor movement of goods as they make
their way through the supply chain.

Best Practice Trends in Logistics
The key results of a study conducted by
BVL International on trends and strategies in logistics and supply chain management in 2013 are summarised below:
• Customer Expectations: While increasing customer expectations were
ranked as the most important trend,
meeting their requirements was ranked
as the number-one logistics objective.
• Networked Economy: In today’s networked economies, companies have to
collaborate with partners both vertically and horizontally in extended supply
chain, to adopt network thinking rather
than company thinking.
• Cost Pressure: Logistics costs are
playing an important role in reducing
overall costs. Logistics costs share of
overall revenue is as low as 4 percent
and 6 percent in the electronics and
automotive industries respectively, and
8 percent on average for manufacturing
industries.
• Globalisation: As global footprints
expand, logistics performance as
measured by delivery reliability faces
complexity, particularly in regions of
growth such as Russia, Eastern Europe,
India and Africa.
• Talent Shortfalls: Across all regions
and sectors, talent shortages in logistics
are considered one of the most important challenges in the coming years.
Shortages are seen at the operational,
planning and controlling function.
• Sustainability Pressure: This trend has

emerged as a very serious topic. Green
issues are part of the logistics strategy;
and corporate social responsibility has
also emerged as a key factor.
• Increased Risk and Disruption:
Majority of companies consider the
mitigation of internal and external
risks essential. Solutions focussed on
improving transparency of tier two suppliers; inventory and demand impede
mitigation and force companies into
reactive strategies.
• New Technology: Majority of companies are recognising the growing need
for investments in new technology,
with about 60 percent planning to
invest in big data analysis tools within
the next five years.

Conclusion
Logistics operations of future will operate under an integrated logistics system
or supply chain management which will
govern logistics decisions and operations. Logisticians of future will become
aware of the entire ‘bench-to-battle’ segment of interactions which will deliver
the needed item rapidly and efficiently.
Increasingly, an awareness of the cost of
logistics trade-offs will impact logistics
decision-making, especially in trading
inventory for information.
To have efficient logistics support, it
is essential that the operational environment is backed with an efficient
information system that can provide
real-time information for effective decision-making, on and off the battlefield.
The key decision making factor is based
on the ability of the IT system to fully integrate the operational support activities
across the three services.

Gp Capt JV Singh (Retd)
The writer is an author of a book titled
‘Transformation in Defence Logistics’
singh_jitendravikram@yahoo.com
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tive shipper and 3PL percentages which
clearly indicates a preference for 3PL
approach.

MRO

Enabling
Maintenance

in a Net-Centric Environment
Maintenance of military assets continues to evolve, ambitiously using
the latest procedures, tools and concepts to improve asset performance.
Maximising asset availability without increasing costs will be a critical
priority for defence forces in the future

A
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rmed forces throughout the
world are under pressure to
ensure viable and up-to-date
equipment capability in order
to complete their missions. The provision
and sustainment of equipment capability
is vital to the success of any operation or
campaign. At the same time, weapon systems are getting increasingly sophisticated,
complex and interdependent, requiring
intensive training, both for operation and
maintenance. A significant shift in military
affairs has been due to the impact of information technology. Advancements in IT,
communications and GIS have resulted
in a shift in the operational doctrine from
platform centric warfare to network centric
warfare, globally.
In an internet age, one of the latest and most important developments
in this evolution is net-centric maintenance. By exploiting all available information, defence forces can achieve
equipment availability targets with optimum repair cycle times and inherent
equipment reliability, all at reduced cost,
thereby maximising the buying power of
maintenance funds.

What is Net-Centric
Maintenance?
At its core, net-centric maintenance
means seamlessly connecting the
maintainer to a vast array of pertinent
information that resides in a distributed
set of authoritative data sources. Peculiarities of net-centric maintenance are:
• It is a two-way street. The maintainer is
the most important source of life cycle
data about the asset. There is thus, a
need to collect information from the
maintainer. The process of capturing this

information can be automated, anytime.
• Th
 e types of information to be distributed are highly varied and stretch
across the entire life cycle of an
asset, from initial acquisition through
sustainment. This information includes
design and engineering data, acquisition and supply data, information
on usage, maintenance history and
warranties.
• The data should also include serialised asset management data, item
unique identification, Radio Frequency
Identification (RFID) and total asset
visibility data, to execute precision
maintenance, reduce inventories, target recalls when necessary, and ensure
warranties are used.
• Distributed net-centric maintenance
must also contain operational views of
asset utilisation and warfighter capabilities and connect maintainers to these
operational views. The maintainers who
must either provide or have access to
all this data include uniformed military
staff, civilian government workers
and the private industry partners that
support assets.
• The captured data needs to be made
available to subject matter experts in
real-time so as to align the personnel
who turn the wrenches with the personnel in engineering, depots, shops
and elsewhere.
• Net-centricity also seeks to enable real-time connection to Interactive Electronic Technical Manuals (IETMs) and
interactive training of maintainers. The
aim is to provide the maintainers with
multimedia presentations of best maintenance practices and to support this
with visual aids. Today’s maintainers

need to learn differently than maintainers from a generation ago. Instead of
carts full of maintenance manuals and
training materials, today’s maintainers
will need to excel in a net-centric environment. They thrive in an interactive,
multimedia environment and learn
through gaming technology in which
they compete with one another.
In order to exploit the benefits of
net-centric maintenance, defence forces
must ensure that authoritative data
sources have accurate and up-to-date
information. There is a need to make sure
automatic identification technologies are
used to their fullest extent practicable, in
order to reduce the burden of data input
and human errors. Net-centricity enables aggregation and automated maintenance analysis from many authoritative data sources. Analysis of data from
multiple sources to support smart maintenance decisions has been the norm. The

Net-centric
maintenance means
seamlessly connecting
the maintainer to a
vast array of pertinent
information that
resides in a distributed
set of authoritative
data sources

commenced work in these areas. Defence
organisations may like to work with
private sector to help with much of this execution work for productive partnerships
and examples of industry best practices
as private firms have plenty of experience
in improving operations even in a financially stressed environment. And that is
precisely the kind of environment that
defence organisations will face as they
further develop net-centric maintenance.
A large number of staff from defence
organisations, from system engineering
and sustainment field, still work in their
own isolated environments. But they need
to be connected to tactical maintenance

and life cycle sustainment. There will
be a need to develop policies, tools
and guidelines under this common
framework. The policies and guidelines
should integrate a life cycle focus in
acquisition and sustainment. In addition,
sustainment key performance parameters

to get information into authoritative data
sources and keep it up-to-date.
Finally, Enterprise Resource Planning
(ERP) and product life cycle management
systems must be built or enhanced. This
is a monumental challenge. A number
of logistics organisations have already

as there is a need to have the right data in
standard format so that product support
data can be ported over to decision points
in field maintenance. And then there must
be vice versa, to get data on how items are
used. Right now, these are still two camps,
product support and tactical mainte-

Challenges to Net-Centric
Maintenance
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An initial hurdle to net-centric maintenance will be alignment of, and a
common framework for, acquisition

and supporting key system attributes that
require new acquisition systems should
be available at target reliability and cost.
One of the major hurdles to net-centric maintenance is the reduction in
sustainment budgets. Whenever the defence organisation buys capabilities under tight budget restraint, the first thing
which is cut is sustainment, even though it
may not be cost effective in the long term.
Execution of net-centric maintenance
involves a host of specific and major
challenges. These include installing digital
data collectors and sensors, developing
automated identification technologies
like RFID and installing the infrastructure

game-change is that net-centricity enables connection of this enormous amount
of data with smart analytical tools that
automate creation of information for
maintainers and decision-makers.
Net-centric maintenance will enable
maintenance organisations to shift from
preventive maintenance concept to Condition-based Maintenance (CBM) and
prognostics.

MRO
nance. Net-centric maintenance requires
much more than just sharing data. There
is a need to have the logic to apply data to
problems and at the same time mechanics
are not overloaded with data. Data must
be grouped in sets to improve decisions
on repair and get it to the decision point
to ensure the availability of the right skills,
tools and parts in mobile environments.
Then you must have applications that support decisions.
Another major challenge of net-centric
maintenance is using it in combat environment where mechanics have limited internet connectivity. Also, ensuring accuracy
of data and avoid missing, invalid or duplicate entries. However, these challenges will
be met when NCW systems are fully developed, matured and deployed.
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Condition-Based Maintenance
in a Deployed Environment
Net-centric maintenance will help Condition-Based Maintenance (CBM) become
more widely used by the military and industry. CBM is an unremarkable name for
an unremarkable concept — don’t fix what
isn’t broken. But while this approach to
equipment maintenance and sustainment
sounds ordinary, it has an extraordinary
impact on improving the maintenance cost
and readiness posture of military assets.
CBM is the ultimate form of preventive maintenance. Using sophisticated
sensors and data analysis, engineers can
predict how long a piece of equipment or
part will last, and schedule maintenance
to take place at the optimal time, which is
near the end of its life but before it fails.
Sensors which measure vibration, temperature, pressure and other indicators
are placed on crucial components of an
equipment, collecting performance data
as the component operates. The data is
collected and analysed by engineers who
can predict component failure and plan
maintenance intervention. Already in
use in the private sector, CBM has only
recently been embraced by military. It is a
critical new tool for doing ultimately less
maintenance as information is available
ahead of time, and that allows maintainers to be forward thinking.
A component has two points: beginning and an end. It is easy to define these
points. The trick is to define where the
system is placed at present, and the ability to predict the remaining useful life of
the component, subsystems or whole

system. Cost savings in replaced parts
is another benefit of CBM. Traditionally, troubleshooting in machinery is done
in a linear fashion. You start with part A,
and then move to part B, and so on, until you find the problem. Time is critical
in combat and we don’t always have time
to work our way to part F, the problem, by
replacing parts A through E, which were
in working order. This is where CBM is effective. It allows part F, in this example, to
be identified at the outset of the problem,
saving time and unnecessary purchase of
spare parts.
The ability to collect, store, correlate
and move data is the limiting factor for
CBM in a deployed environment. Bandwidth is the primary distinction between
a deployed and non-deployed environment. The data that is collected at the
battlefield has to leave the deployed environment and come back to static logistics environments. One can imagine the
difficulty of moving a file through very
thin bandwidth pipes.
Additionally, the ability to analyse
massive amounts of data in real-time is
a complex computing task. Application
software has been developed which helps
move the information generated for CBM.
Smart enterprise platform application enables businesses to improve operational
efficiencies, minimise risk and immediately see the impact of any individual
event across an enterprise, identify event
patterns and trends that represent opportunities or threats, and then provide analysis needed to automate instant actions.
Large manufacturing enterprises are
similar to military environments, in that
both require tight rein on logistics and
usually involve the collection of data from
many locations. Industry has long recognised the multiple applications of CBM
— reduce unnecessary repairs, improve
readiness, look for process efficiencies
and higher performance. In recent years,
military has adopted what is called condition-based maintenance plus (CBM+),
which reflects some of the changes taking
place in the industry.
For the military, the ‘plus’ designation
encompasses equipment and maintenance
process improvements that occur because
of maintenance planning and technology
development for capturing, storing, analysing and communicating information.
Changes in maintenance process and
equipment are taking place because of this

paradigm shift. Laptops and other portable
computing devices are much more common now in a deployed environment for
maintenance applications. With weapons
systems and equipment available digitally, repair, replacement and part ordering
can take place much more locally and
immediately, reducing or eliminating the
logistics tail that accompanies a deployed
force. An unintended consequence of CBM
may be that operators and maintainers are
less practiced in performing routine maintenance operations.

In-Transit Visibility
Some of the principles guiding private
sector tracking and managing of assets in
storage or transit are:
• Proper tracking of assets ensures no
build up of expensive safety margins
against uncertain reserves.
• One can retrieve and move items faster
and more economically by knowing
exactly where each asset is, not only
within the logistical system as a whole
but within each warehouse.
• By automating the system for tracking
and managing assets, one can produce
better results with less labour and delays.
These principles are also being applied
within the global supply chains that support
the defence forces. In-transit visibility is also
enabled by net-centric maintenance.
The logistics footprint in net-centric maintenance will need to ensure a
more precise balance between ‘Just in
Case’ and ‘Just in Time’ with a goal of
‘Just Enough.’ Developments in automatic identification technology integrated
into GIS and interface with industry will
enhance automated tracking of assets
throughout the world.
Military logistics managers are also
shifting to the more powerful tracking capabilities of RFID. They are modernising
and integrating the software applications
that turn tracked data into management
tools. The advantages of RFID over bar
codes include storage of more data, more
precise location and easier reading of
tags that, unlike bar codes, do not have
to be correctly oriented to be accurately
read. They provide better visibility and
ensure that receipts are read faster so that
filling back orders become faster.
A high speed logistics data network
coupled with application software on GIS
platform will provide not only in transit
visibility in real-time but also total asset

visibility. This will allow commanders
to adjust re-supply operations while en
route, determine supply and maintenance
requirements, act appropriately before
the critical time, and make the current distribution system truly responsive.
Another futuristic technology which is
now being prototyped is voice technology. Voice technology will tell stock packers where to store new items and how to
get there, and then will tell stocker pickers how to get to items for out-shipment.
Inventory control software that can
be customised quickly to meet any new
needs is also needed. It should be able
to track the locations of items through
multiple depots. Basically an inventory
management tool, it does data collection.
It should work with barcodes and RFID
and should have functionalities for accounts payable, accounts receivable and
a general ledger.

Benefits of Net-Centric
Maintenance
• P
 otential gains from net-centric maintenance are huge. Net-centricity can
enable CBM, which studies have shown
can reduce total ownership costs by
25-30 percent.
• It enables use of unique identification
tools to manage components that
would add to these savings. Furthermore, on the outer edge, more sensors
and intelligent agents can add even
more savings.
• It results in reduced inventories thereby
reducing logistics footprint and improves Teeth-to-Tail ratio.

defence organisations strive hard to provide
the engineering support to the equipments
with an overriding constraint of massive
budget reductions.
By exploiting all available technologies as highlighted in this article, defence
forces can achieve material availability
targets with optimum repair cycle times
and inherent equipment reliability, all
at reduced cost, so as to maximise the
buying power of maintenance funds.

Conclusion
In today’s military services, keeping major
end items in mission capable condition has
been a tremendous challenge in theatres
of operation. Maintenance agencies of

Brig A S Nagra (Retd)
asnagra55@gmail.com
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policy

Even though the armed forces have their own
requirements, the writer argues that there is
enough commonality to facilitate joint military
logistics and geoint can aid in the process

M

odern armed forces are
driven by logistics. The old
adage that, ‘an army marches on its stomach,’ has today
vastly expanded, given the requirements
of administrative support to militaries in
many dimensions like transportation of

troops, procurement of material and supplies, arrangements for lodging, repair and
recovery of weapons and equipment and
health and casualty administration. The all
encompassing nature of military logistics
is compounded for large armies operating
across a vast landscape of terrain and cli-

mate conditions as India. Spread from the
Great Himalayas in the North to the sand
dunes of Rajasthan, swamps of Kutch and
beaches of Andaman and Nicobar as well
as forests in the North East, the challenge
of supplying the Indian Army, Navy, Air
Force and the Coast Guard is unique and
unmatched.
Indian military logisticians have a long
history of meeting the administrative
needs of one of the largest forces deployed
across continents, from Africa, Europe to
South East Asia. During the Second World
War, they supported 2.4 million Indian

Joint Military
Logistics – Simple
Concept

Courtesy: bp.blogspot.com

Given the commonality of
logistics functions in the
three services in India from
billeting to transportation
and supply, joint administration is conceptually
widely accepted. Moreover
in many locations, services
units are co-located,
thus their administration
through a single agency is
facilitated. Given that large
number of items in the
three services ranging from
rations to ammunition
to spares and assemblies
and vehicles are common.
While each service does
have unique requirements
on the whole, it is evident
that there is functional
commonality which can be
taken advantage of by creating a joint logistics system
for the Indian armed forces.
For forces in the field, joint logistics
would imply coordinated support of two
or more services to achieve a common
operational objective. In practical terms,
it would imply provisions from a joint
logistic base rather than siloed single service logistics structures supporting other
services on required basis. The advantage that would accrue from joint military
logistics would be as follows:Joint Asset Visibility: It is achieved by
sourcing data from a variety of joint and
service information systems. This will
enable visibility of assets in-storage,

troops spread across the deserts of North
Africa to the dense jungles of Burma (Myanmar). This tradition continues till date
and the Indian military administrator
maintains the proud tradition of never
having failed the soldier, sailor and airman, be it in the extreme high altitude of
Siachen, counter piracy missions in the
Gulf of Oman or helicopter flights on UN
Peace Keeping in Sierra Leone amongst
other locations in the world.
While there is a diverse requirement of
the three services, army, navy and air force,
there is enough commonality to facilitate

in-process, and in-transit to a force commander as well as the logistics manager.
This will provide flexibility to the operational commander, reduce tendency of
overstocking and enhance availability of
the right type of equipment at the right
place (where it is most required). To the
logistics manager, it is a boon in inventory
management and balancing the demand
and supply chain.
Full Spectrum Information Driven
Logistics Management: Most logistics
systems are demand driven. Hence, the
pull factor dictates the push or supply.
But this is inefficient. This is where the
full spectrum information driven logistics
management system can aid.
Economy: Economy in logistics includes
a number of aspects such as reduction of
personnel and resources to a common
inventory. The range and scope of economy
is vast, ranging from cutting down on infrastructure costs to leveraging economy of
scales of a large organisation to advantage.
Surge Capability: In operational scenarios, the focus is on supporting the
commander on the front line. This may necessitate a logistics surge either in terms of
sudden increase in resources, for instance,
a particular type of ammunition, or time
in which the same is to be delivered and
distance over which it has to be supplied.
A joint logistics organisation will provide
maximum surge capability.
Reduction of Risk and Reserves: Joint
logistics will have in-built potential in
reserves that can be retained in terms of
assets as also the visibility of location of
each resource, reducing risks of failure.

Lack of an
integrated logistics
system which
is hooked on to
national logistics
infrastructure
remains one of the
major drawbacks
in India
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joint military logistics. Lack
of an integrated logistics
system which is hooked
on to national logistics infrastructure remains one
of the major drawbacks in
India. This has resulted in
duplication, high costs and
inefficiency. With the advent of geoint together with
big data and ICT (Information and Communications
Technology), the scope
for joint logistics has considerably enhanced, thus
possible projections in this
direction may be in order.

policy
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Challenges
While the concept of joint military
logistics is well accepted with numerous
advantages as outlined above, execution
in the Indian context is riddled with a
number of challenges. Some of these are:Lack of Operational Jointness: The
natural course to achieve joint military
logistics would imply a degree of operational jointness. Integration of Indian
armed forces is a work-in-progress, this
has an effect on lack of adequate impetus
on command and functioning of logistics
jointness.
Legacy, Infrastructure and Ownership:
Legacy of logistics functioning over the
past many years has resulted in the creation of assets by each service, ownership
over which has become a priority rather
than sharing the same with others. Loss
of ownership is related to loss of control
or power leading to resistance. This has
resulted in lack of sufficient impetus to
creating joint logistics structures.
Procedures and Processes: Logistics
is procedure oriented. Any change in
procedures established over the years,
invites resistance due to lack of mutual
trust and natural resistance to getting out
of self-imposed comfort zones.
Impetus from the Top: Most change is top
driven; there is lack of sufficient impetus
from the top for creating joint logistics, be it
from military or the civilian leadership.
Lack of Joint National Logistics: India’s
vastness and constitutional separation
of functions between the Centre and the
States is inimical to creation of a joint
national logistics management system.
This in turn has led to lack of initiative by
the services to create such a system on
their own.
Lack of Standardisation: Standardisation is an important requirement for
creating joint logistics. The present level
of standardisation in the military is low
thus dissuading jointness. For instance,
the form for demand of rations for troops
is different for all the three services. Thus,
unless a degree of standardisation is
achieved, jointness will not be facilitated.

Geoint for Joint Military
Logistics
The emergence of geoint has generated
scope for exploiting technology for military
logistics infostructure. The main benefit of
geoint is full spectrum asset visibility across
the demand, supply as well as evacuation

chain. This in turn will facilitate single point
logistics function for all the three services
such as inventory control and management, in-transit control of assets across
various locations in the country, provision
of status of time sensitive items such as ammunition, establish stocks of supplies with
life, indicate requirement of overhaul of
weapons and combat vehicles, position of
movement of troops, recovery of non-runners as well as evacuation of casualties.
Presently, GPS trackers are being employed for locating movement of goods
extensively by transporters across the
globe including India. With exponential
developments in chip technology, a huge
amount of data can be stored thus there
is scope for extending the same to track
tanks, ships, aircraft and personnel casualties by satellites. This can also be extended
to smaller items such as ammunition. For
instance, a chip placed on an ammunition
box with requisite information will enable
access of details such as manufacture and
expiry with shelf life at a central location.
Ammunition stocks can then be moved
from one location to another to offset deficiencies and surpluses while those nearing shelf life transferred for training and
so on. Similarly, requirement of overhaul
of a tank after having completed requisite
mileage can be identified through chips,
matched with slots available in base workshops and vehicle moved appropriately to
reduce waiting time.
An advantage of geoint based information acquisition systems is minimum
human intervention in the form of feeding data at the point of activity. Embedded chips stored with data can provide
the status through GPS or the IRNSS (Indian Regional Navigation Satellite System)
when fielded. Thus, the availability of large
volumes of data streams from multiple locations at a single point can provide status
of equipment, facilitating a logistic manager to undertake the desired action be it
replenishment or recovery. Moreover, full
visibility of any item across the three services provides a major advantage for effective and efficient usage. Thus in some
ways, technology can overcome challenges faced in establishing a joint logistics
system in the Indian armed forces; and the
concept needs to be fully exploited.

Pathway to Joint Military
Logistics in India
The pathway to joint military logistics

would be facilitated by the creation of a
Chief of Defence Staff, with whole time
function of management of administration of the armed forces amongst
other roles. The interim arrangement of
creating the post of Chairman of Chiefs
of Staff Committee is unlikely to bear
the same results even if this materialises. Geographically oriented theatre
commands would also facilitate joint
military logistics, however as some
reports indicate there is limited progress
in this direction. Joint logistics node is
another option that can be exercised
particularly where two or more services
are co-located in a station.
A geoint based joint military logistics information system can be envisaged as a
precursor to the above. Employing technology, some of the resistance in creating a joint military logistics structure can
be overcome by linking administrative
requirements of the services on a single
platform. Organising the same under the
Headquarters Integrated Defence Staff
(IDS) is feasible. This will be the base for
supra joint military logistics structure
that is essential for modern military
functioning and may well be the driver
for change.

Conclusion
Jointness entails building a culture
of sharing and trust as much as
organisational structures and providing
technologies that can lead to joint
military logistics. Yet technologies can
be used to break cultural barriers and
it is towards this, that geoint can act as
an enabler for joint military logistics. A
conceptual outline has been provided
herein, execution would require impetus
from the top and coordination of a large
number of agencies involved in the
military supply chain.

Brig Rahul Bhonsle (Retd)
rkbhonsle@gmail.com

Indian ARMY

Defence Logistics

T

here are several instances in
military history wherein a
smaller army having a good
knowledge of the terrain has
defeated a much larger, well-equipped
and organised army. Nearly, all military
activities are terrain sensitive and need
careful planning and reconnaissance to
ensure success. Planning of military operations is a complex process and is guided
by the experience and capability of the
commander and his staff. This decisionmaking process can be made intelligent

by developing geospatial knowledge
based systems. A GIS-based approach
is capable of taking inputs in the form of
data layers that may be generated from
satellite images, aerial photographs, topographical maps or other ancillary data.
From its early beginnings, GIS has been
an integrating technology both from the
point of view of its development as well as
its use. This is because, once geographic
information of any kind is translated into
the digital form in a GIS, it becomes easy to
copy, edit, analyse, manipulate and trans-

mit it. This allows vital linkages to be made
between apparently unrelated activities
based on a common geographic location.
This has led to fundamental changes in the
way resource management decisions are
made in a variety of situations.
The modern battlefield is highly mechanised with heavy arms and ammunitions to
shift around. The mobility of any armoured
column depends upon the terrain conditions over which it has to move. Parameters
like topography, soil type, land use and land
cover have a direct bearing on the mobility,
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The effectiveness of Command, Control, Communication and
Coordination in military operations is largely dependent on the
availability of accurate information. In the digital era, GIS is an
excellent tool for military commanders in the operations

indian army
methods of crossing obstacles, selection of
tactically important areas, etc. Logistics also
plays an important role as weapons in a war.
Replenishment of ammunition, fuel, repair
and recovery cover and other supplies are
required to reach the fighting troops in time.
These require careful planning in terms of
routes to be taken and movement of various
types of vehicles to ensure success.
Fortunately, we are living in an era where
dissemination of information has virtually
become real-time. Remote sensing (RS),
GIS and artificial intelligence technologies
are sitting on top of IT tools that can together
be effectively utilised to develop intelligent
systems for war planning. Command, Control, Communication, Coordination and
Information (C4I) is one such system where
these technologies can be effectively used.
For example, satellite RS data can be used
to generate a wide range of products such as
land use, land cover maps, obstacle maps,
slope maps, road mobility maps, line of sight
plots etc. A GIS can receive, process, create,
store, retrieve, update, manipulate and
compress digital terrain data to generate a
number of products.

Analysis of Defence Logistics
Operation Process
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The ultimate objective of defence logistics
operation is distributing military supplies
at the right time and places to all combat
troops. The achievement of this objective
is greatly influenced by the capability of
information collection, transmission,
analysis, processing and utilisation.
Based on this geospatial information,
some appropriate objectives of defence

Precise, real-time
knowledge of the
disposition of assets
allows commanders
to manoeuvre
combat service
support assets
quickly, thereby
shaping the battle

logistics can be easily achieved by
optimising defence logistics operation
process and constructing defence logistics management system. The defence
logistics operation process can be divided
into three phases: Demand Applying,
Material Acquisition, and Transportation
and Distribution (refer Figure 1).

Emerging Requisites of
Defence Logistics
Future logistics technology needs to
integrate transportation logistics, near
real-time tracking and infrastructure data
into a single, secure application accessible through the logistic data network,
with near real-time and relevant information about road conditions, construction
and weather from well-spread data sets.
Technology enables logistics system
to visualise assets and perform spatial
queries and analysis to depict best option
available along with dynamic contingencies in any geographic area.
• Integration of IT and GIS: Several
research themes and outward looking trends are emerging from the
challenges being faced by industry,
administration and armed forces in the
utilisation of this technology. Data integration is one of the most important
and broad themes arising out of this.
This fusion or concatenation happens
from a widening set of sources. We
are acquiring data, characterised by a
massive increase in spatio-temporal
resolution and from new sensors at
every scale. This entails that we come
up with better methods for data mining
and knowledge discovery, to cope
with the enormous volumes of data
being generated. This in turn requires
improved data warehousing, selection,
cleaning, transformation, geo-registration, model selection, interpretation
and use. The precision delivery of combat service support is anticipatory; it
provides significant efficiencies in both
supply and distribution which have
been made possible due to the explosive growth in high speed IT hardware,
GIS/ GPS, Radio Frequency Identification (RFID) and software technologies.
Enhancement in efficiency in both
supply and distribution is achieved by
integrating location-based services,
intelligent transportation systems,
wireless technologies and GPS as well
as critical transportation infrastructure

data and real-time information sources
from worldwide datasets. Precise,
real-time knowledge of the disposition
of their assets allows commanders to
manoeuvre combat service support
assets as quickly as they manoeuvre
combat elements, thereby shaping the
battle.
• Emergence of Network Centric Warfare
(NCW): NCW is redefining the future
battle-space. In the information age,
power is increasingly derived from
information sharing, information access
and speed. The Indian armed forces are
moving fast in this direction. The usage
of IT as a force multiplier in warfare
stems from the belief that information
advantage leads to information superiority eventually enhancing combat
effectiveness of platforms. This is
achieved by networking of sensors,
decision-makers, and shooting platforms, thereby creating shared awareness, speed of command, high-tempo
manoeuvre, close coordination and
synchronisation during operations resulting in greater lethality, and enhanced
combat capabilities. The primary objective of applying modern IT is to enhance
battle-space awareness between operational and command elements.
• Leveraging Modern Telecom Tech: Logisticians will be empowered to provide
the right support at the right time and
at the right place by leveraging IT with
high speed communications based on
fiber channels, augmented with satellite
and terrestrial communication. Global
wireless communications will provide
soldiers the capability to reach and ‘see’
virtually anywhere on the battlefield
or in the world. A seamless logistics
system that ties all parts of the logistics
community into one network of shared
situational awareness and unified action
can be achieved only in an environment
dominated by global, wireless, assured
communications.

Requirements of Future
Defence Logistics Support
Future logistics support must enable
aggressive reduction in the manoeuvre sustainment footprint with fewer vehicles and
leverage reach-back capabilities. Ideally,
combat forces are empowered by logistics,
not encumbered by it. Army logistics need
to be flexible in order to cope with the
demands of dynamic defence logistics sup-

Military Depot

Defense logistic
Agencies

FWD Distribution Point

Military
procurment
agency
Supplier

Material Acquisition

TPT & Distribution

Demand Applying

Figure1: Defence Logistics Operations

port to the agile and mobile combat forces.
Logistics flexibility involves the following:• Structural Flexibility: This will be
accomplished through total integration
of all the components of army, incorporation of support teams from other
services, and industry partners of army.
Logistics task forces need to be able to
scale up and down in size, as well as in
technical expertise.
• Operational Flexibility: It enhances
the ability to deploy and manoeuvre
the operational infrastructure of the
logistics system. Distribution-based
logistics depends on an integrated,
intermodal network of information
systems, distribution platforms, and
automated materials-handling equipment. The logistics units and personnel
operating this network must be able
to manoeuvre the component systems
and control the movement of the distribution platforms on the fly without
degrading the throughput.
• Logical Flexibility: All logistics
managers in the supply chain need to
think several steps ahead. Additionally,
many of the initiatives in the revolution in business affairs that streamline
and improve logistics, acquisition and
financial processes contribute to this
new, heightened agility.
• Acquisition Flexibility: In order to keep
pace with the fast-changing demands

of NCW, the acquisition system must
support rapid and flexible access to a
wide range of commercial sources of
supply. The agile acquisition system will
also be crucial to designing, building and
fielding the advanced systems and modernisation packages. Reduced development cycles will provide state-of-the-art
technology to the field forces at a price
the nation will be willing to pay.
Future logistics systems need to have
reduced logistics footprint. The number
and type of weapon systems needed by
land forces in a battle space to hold and
dominate terrain will change, and so will
the operational and tactical logistics requirements. Adequate logistics footprint,
that focuses directly on combat troops, a
seamless logistics system that allows for
streamlining redundant support functions and organisations and a transformation from a supply-based to a distribution-based logistics system.

Dynamically Responsive
Defence Logistics
The way forward for real-time responsive
defence logistics is the fusion of geospatial
logistics information, IT and transportation technologies for rapid crisis response;
deployment and sustainment; the ability
to track and shift units, equipment and
supplies even while en route, and delivery
of tailored logistics packages and sus-

Framework of Defence
Logistics Management System
Defence logistics management system
which is based on IT and GIS aims at
improving the capability of information collection, information processing
and information utilisation. Sensing
layer provides functions of information
collection and collaborative information
processing, network layer provides the
function of information transmitting
just-in-time, application layer provides
functions which include decision-making
assistant, procurement management,
warehouse management, transportation
management and distribution management to each department of defence
logistics.
• Objective of Defence Logistics Management System: The system aims at
providing an information management
platform to defence logistics command, defence procurement agency,
military depot and military transportation agency, and combining them with
suppliers and logistics enterprises by
information flow. It also aims at achieving automatic information collection,
intelligent information processing,
scientific resource configuration
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Defense logistic comand

tainment directly to the fighting forces.
Distribution within the theatre focusses
on establishing distribution management
structure and battlefield architecture to
maintain visibility and control over the
pipeline. The end result of establishing a
distribution management structure will be
efficiencies gained in transportation and
the requisition pipeline, and decreased
theatre specific stocking objectives.
To implement the concept of dynamically responsive defence logistics, the
logistics fraternity need to lay emphasis
on four areas: a logistics specific data network, a responsive distribution system, a
robust modular distribution capability,
and an integrated supply chain. A high
speed logistics specific data network coupled with application software on GIS
platform will provide not only in-transit
visibility in real-time but also total asset
visibility. This will allow commanders
to have bird’s-eye view and accordingly
adjust resupply operations while en route,
determine supply and maintenance requirements and act appropriately before
the critical time, and make the current
distribution system truly responsive.

indian army
bution planning and loading planning
• D
 efence Logistics Operations Monitoring and Control: Provided to
defence logistics command. Defence
logistics management system records
and reviews the operation process to
the commander, so the commander
can adjust the plan while emergency
happens.

and maximum support efficiency by
applying Internet of Things technology
and GIS.
• Architecture of Defence Logistics
Management System: It includes three
layers: Sensing Layer, Network Layer and
Application Layer, as shown in Figure 2.

Functions of Defence Logistics
Management System
The evolution in logistics practices is a
continuous phenomenon and has been
driving the logistics managers to ensure
the required material support to sustain
operations in both peace and war.
• Defence Logistics Decision-Making
Assistant: Provided to defence logistics
command which includes demand
management, potential support capability evaluation and decision-making
assistant of material support plan.
• Procurement Management: Provided
to defence procurement agency which
includes supplier selection and E-Procurement management.
• Warehouse Management: Provided to
military depot which includes storage
location assignment, out-warehouse
and in-warehouse management, inventory management, monitoring and
control to warehouse’s surroundings.
• Transportation Management: Provided to military transportation agency
which includes vehicle monitoring,
transportation planning and routing
planning.
• Distribution Management: Provided to
distribution centre which includes distri-

Role of GIS in Logistics
Planning
Today, defence organisations directly
embed geospatial capabilities into mainstream C4ISR applications. GIS serves
to integrate transportation logistics,
real-time tracking and infrastructure data
into a single, secure application accessible through the logistic data network with
real-time and relevant information.

GIS based Transportation
Logistics, Real-Time Tracking
Army logisticians have to coordinate the
movement of a large number of military
vehicles, freight, equipment and personnel throughout the length and breadth
of the theatre of operations to support
military strategy and tactics. GIS enabled
application ensures the following:• IT in conjunction with GIS technology helps in providing a fully secure,
web-based multi-component display,
reporting and analysis application able
to monitor military cargo across the
transportation networks and overseas.
• GIS based system generates highly detailed maps useful for troop and cargo

Military Op Logistics Services
Warehouse

Tpt

Distribution
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Figure 2: Defence Logistics Management System

SENSORS

transport. Maps can identify optimal
routes and display an array of static and
dynamic features.
• System can also track vehicles/shipments in real-time and even pinpoint
the exact location and content. Alerts
are provided if cargo deviates from a
charted course.
• GIS based system also caters to emergency response capabilities by illustrating the effects of hazardous materials
and/or explosives on a geographic area
through state-of-the-art modelling tools.
• A single interface to visualise assets
critical to security such as airports,
dams, water plants, bus and commuter
rail lines and facilities, nuclear power
plants and power grids. This common
operating environment can help in improving response time and minimising
fatalities during emergency situations
and global deployments.

Real Time Asset Tracking

Application layer
Procurement

GIS based system
generates highly
detailed maps useful
for troop transport.
Maps can display an
array of static and
dynamic features

GPS

GPRS

There are two challenges to tracking
assets in a military environment. First, to
constantly have a permanent view of the
location of the assets. Second, an alert
system to prompt, if they deviate from
their prescribed route, especially if they
go into a dangerous area. The in-transit
visibility of assets, total visibility of assets
and inventory is achieved by RFID technology integrated with GIS. Important
features of in transit visibility are:• RFID tags are placed on cases and
pallets of goods with the purpose
of tracking material throughout the
supply process. RFID data is then fed
to various stakeholders’ systems across
the supply chain to achieve a good
measure of visibility for supplies, stocks
and assets.

Some Common Defence
Logistic Operations
The commanders have to carry out
careful planning of a range of activities required to support any military operation
in war. Some of them are:
• Selection of Sites for Launching
Bridges: Two types of bridges are
generally employed by military. Wet
bridges are built across the rivers and
large water bodies where these can
float. For small water bodies such as
canals and drains, dry bridges are
provided. However, these bridges have
fixed specifications of span, launching
slope and bank conditions. Therefore, a
suitable site has to be selected to meet
these requirements. Selection of ferry
sites for crossing the canals and rivers
is required so that bridges are constructed over them.
• Selection of Sites for Helipads: The
dimensions of the helipad required for
the landing of a helicopter varies from
place to place but the ground conditions
may nearly be the same as for bridge and
ferry sites. For example, the location of a
helipad depends upon the tree cover, soil

conditions and slope of the ground.
• I dentification of Tactically Important
Roads: Roads and tracks that lead up to
the likely bridge or ferry site are tactically
important and need to be identified and
suitably constructed so that these may be
used as the axis of maintenance. Ideally
these roads should not pass through any
obstacle like the minefields.
• Preparation of Vehicle Mobility Maps:
Military vehicles are generally classified into two broad categories, tracked
and wheeled. Vehicles like tanks have
excellent cross-country mobility due to
the presence of tracks over its wheels.
However vehicles having wheels
but without tracks do need careful
route planning before cross-country
movement can be attempted. Vehicles
carrying essential war stores like ammunition; fuel and other supplies are
all wheeled vehicles.

Military College of Electronics
and Mechanical Engineering
(MCEME) and GIS
One of the primary roles of the Corps of
EME is to carry out recovery of vehicle
and equipment casualties during operations. A considerable amount of time
and effort is invested each year to work
out recovery plans at various formation
headquarters. In the absence of a GIS,
EME is unable to leverage the benefits
of technology. GIS can not only provide
information about terrain, relief and
features in an area but can also help commanders visualise the terrain precisely.
MCEME, being a premium training
institute of the Indian Army, is in the process of establishing a lab to train students
on the techniques of terrain mapping for
recovery by utilisation of GIS applications. In this stride, MCEME has taken an
initiative in GIS based training and application in the following way:• Establishing a GIS based terrain mapping development lab. It would facilitate
visualisation, analysis, querying and
editing of geospatial data, 3D visualisation, 3D analysis, 3D editing, raster
modelling, watershed analysis, water
resource engineering, spread analysis,
creation of network datasets, routing
applications, etc.
• MCEME also plans to establish a web
server based GIS to host GIS resources on MCEME LAN and allow client
applications like web mapping and

mobile devices to use and interact with
the resources along with spatial analyst,
3D analyst, geo-statistical analyst and
network analyst to allow GIS resources
across the college web.
A comprehensive GIS will help EME
functionaries in field plan and utilise the
resources at their disposal in an optimal
manner. Over a period, GIS database can
be built so as to give very precise inputs
to EME commanders while planning location of recovery resources. Even route
to be taken by a recovery vehicle to approach a vehicle/equipment casualty can
be planned by appreciating various approaches and obstacles, if any.

Conclusion
Future warfare operations involving
combined efforts of joint forces and an integrated approach for evaluating warzone
for marshalling logistics, manoeuvre forces
and setting communication network for
effective operations in real-time scenario is
a necessary prerequisite for successful operations. GIS technology facilitates armed
forces, if information is readily available,
to various levels involved in operations. RS
technology has provided great leap to intelligence units in defence forces to acquire
data on enemy activities from eyes in the
sky. The use of RS data integrated with geospatial database would become a potent
tool for analysing the ground situation in
time of war.
Accurate and timely terrain analysis is
the key for today’s fast paced mobile battlefield. Conventional techniques need to
be updated due to availability of data products like maps in digital form and high-resolution satellite imagery. The geospatial
knowledge based approach for the interpretation of terrain features will prove to be
very useful for defence logistics and future
war planning.

Lt Col Chandan Tiwari
IC IT Cell, Computer System Department
Faculty of Electronics, MCEME
chandan76leo@gmail.com
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• I nitially, RFID required an infrastructure to be put in place locally in the
form of RFID readers. The new
generation of tags is able to form themselves into adhoc mesh networks that
transmit data to each other. In this kind
of network, the last tag in a line
transmits all the data to back-end
systems which manage the data.
• Next generation wireless technologies
will improve and enhance mesh networking technologies which will reduce
the size, weight and power requirements of the tags and improve firmware
to support data encryption. This will
allow mesh to expand into new areas
to support new logistics requirements,
including a number of new marshalling
areas and yards.
• Mesh tags are placed on vehicles and
can talk to other tags in their vicinity
which cuts down on the typical investment in RFID infrastructure. Tags have
been coupled with terrestrial tracking
devices to provide a hybrid or dual-mode system. They take advantage of
cheaper terrestrial networks when they
are available and then switch to satellite communications when they are out
of range of the terrestrial networks.

Technology

3D Printing

A Revolution In The Making

In 3D printing technology, an object is created layer by layer through a
specially designed printer using various types of materials. The writer
believes this revolutionary technology is likely to change the ways in
which supply chains and logistics are maintained in defence forces.

I

magine a technician in war zone
sending an e-mail along with a
digital scan of an unserviceable
part of an armoured fighting vehicle
which then gets printed at the nearest available 3D printer and delivered to
him in no time. Thinking on a larger scale,
the need of carrying and maintaining large
inventories in a battle zone can be done
away with 3D printing. This revolution is
taking place in a silent manner and it appears that we are standing at the verge of
next industrial revolution which is likely to
have far reaching implications for supply
chain and logistics management of armed
forces.
Courtesy:http:www.makermasters.com
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History
The history of 3D printing dates back to
1984 when commercial 3D printing was
based on stereolithography technique
in which ultraviolet beams were used to
trace a slice of an object on the surface
of liquid photopolymer resulting in the
hardening of photopolymer. The process
was repeated over several layers depending upon the shape and size of the object,
till complete object was printed. Other
3D printing techniques that got evolved
over the years are: DLP Projection, Polyjet
Matrix, Material Extrusion, Inkjet Powder
Jetting, Direct Metal and Laser Sintering.

3D Printing
3D printing can recreate objects of any
imaginable nature. From aerospace parts
to operational Unmanned Aerial Vehicle
(UAV), small arms to light machine guns,
ammunition, prosthetic limbs and now
even organs can be printed. Researchers
at Princeton University have created a
bionic ear which is able to receive and
transmit sound, pick up radio signals and

also hear signals which are million times
higher than a human ear can hear.

3D Printing in Defence
The enormous ways in which 3D printing
can be utilised is likely to alter the ways
in which supply chains and logistics
are maintained in defence forces. For
any supply chain, the key elements are
the manufacturer, goods/supply carrier
and the end user. Considering the range
and depth of the inventory maintained
by defence forces, the supply chain and
logistic lines of control stretches from one
end of the country to remote border areas
as also several hundred nautical miles
into the sea carrying millions of tons of
stores comprising ammunition, spares
and components, minor and major
assemblies, etc. Some of these stores are
sensitive in nature and a large number of
them have limited shelf life.
Operational readiness of defence
forces largely depend upon the serviceabil-

ity state of equipment in the hands of the
troops. Continuous deployment and usage
requires regular maintenance and repairs
in case of failures. Often, non-availability
of critical spares and components leads to
non-availability of an equipment or weapon to troops, seriously hampering their war
fighting capability. In case the equipment
is of old vintage especially of foreign origin,
the criticality gets further compounded. 3D
printing can thus provide an easy solution
to this problem. Once the digital scan or
drawing is made available, the component
can be straightway printed. To start with,
critical components of armoured fighting vehicles, small arms, field guns, UAVs,
aircraft components etc. can be identified
for printing onsite or close to the deployment of equipment which will drastically
reduce the downtime of the equipment.
Logistic tails thus will get reduced, reducing security risk and cost.
The most revolutionary thing about 3D
printing is the way it can convert the digital

3D Printing in Disaster Relief
Disaster relief is also one area where 3D
printing can aid operations. Shelters can
be printed onsite as per the requirement.
Walls of these shelters are printed using
special blend of cement. Their strength
has been found to be much higher than
traditional walls.
3D Printing in Healthcare
Another area where 3D printing can be
utilised by defence forces is healthcare.
There is a possibility in near future of
bio-printing drugs and vaccines.
Instead of keeping the sensitive drugs
and vaccines close to a battlefield, they
can be simply printed through 3D printer
to avert any pandemic or to provide
defence against a possible biological or
chemical attack. Bio-printing machines
are able to recreate heart tissues, lungs,
jaw bones and other prosthetics limbs
which will prove to be very useful for
military hospitals for onsite treatment
when removal of patient is not possible.

3D Printing and US Army, China
To lead the way, US Army has started
experimenting with logistics based on 3D
printing. The US Army’s Rapid Equipping
Force (REF) has been assigned with 20foot containers installed with 3D printers,
computer assisted milling machines,
laser and plasma cutters, known as Expeditionary Lab Mobiles (ELM). These 2.8

million dollar ELMs have been deployed
in war zones of West Asia to meet the
operational needs, thereby reducing the
lead time for its actual procurement. US
government has launched a 30 million
dollar pilot programme for research on
3D printing of parts of weapons. NASA
is likely to launch its first 3D printer in
space sometime in 2014 which will not
only reduce the cost of mission but also
help astronauts create objects in space.
China is also not far behind and is
likely to expand its 3D printing capabilities many folds in next three years. In May
2013, China showcased the world’s largest titanium aircraft critical component
produced using 3D Laser Direct Manufacturing technology. This can substantially
reduce the weight of the aircraft and also
the cost of manufacturing.

3D Printing and Indian
Defence Forces
While leading industrial nations are
aggressively embracing this new
technology, India is yet to recognise its
potential and make any headway. This
technology, if adopted by Indian defence
forces, will have a broad effect on the
long supply chains being maintained,
thus reducing the cost of its maintenance
substantially. Components which are
critical to functioning of any vehicle or
combat equipment can be identified by
each of the three services and by placing
the 3D printers along with raw material
and digital designs at key locations, these
components can be churned out as and
when needed. This will help the exchequer in saving the money required for
maintenance of storage space, shelf life
and manpower needed to maintain the
long supply chains.

Challenges
3D printing technology is going through
a phase of evolution but at the same time
there are certain flip sides which also need
to be taken into consideration before its
mass utilisation by defence forces. First,
replacement parts, which in war fighting
machines are very critical, have to be
ensured for their safety standards since
quality of 3D printer, the material used
and the environment in which they are
created has serious bearing. Therefore,
standards are needed which are virtually
non-existent world over. Second, printing
of parts require purchasing of intellectual
property rights from original equipment

manufacturer (OEM) which may cost a
substantial amount to exchequer. Third,
the ease with which parts can be printed
does raise serious questions. Anyone holding digital designs with printing capability
can churn out critical parts which have
serious implications for national security.
Digital designs of weapons falling into
the hands of terrorist organisations can
result in disastrous situation. Further, if an
adversary lays his hands on digital files of
proprietary designs, there is a possibility
of altering the designs by hacking into the
digital repository. Therefore, cyber security
will assume greater importance.

Future
A step further, Massachusetts Institute of
Technology (MIT) is working on 4D printing in which objects printed have properties of transforming into different objects
in certain conditions. For example, the
uniform of a soldier changes its camouflage pattern as per the surroundings or
protects him from injury from a bullet or
chemical attack.

Conclusion
3D printing technology is still in nascent
stage, however, it is not difficult to imagine
as to how it will drastically enhance the
capabilities of defence forces. Capability of producing what is needed during
operations will turn the table in favour of
the side with better response in maintaining operational readiness by producing
equipments in a short span of time. 3D
printing thus will not only reduce the
length of the logistic chains but also provide more flexibility and autonomy with
huge tactical and strategic implications.
(Abridged version of this article has been
published on IDSA website http://www.idsa.
in/idsacomments/3DPrintingandDefence_
stomar_030114)

Sanjiv Tomar
Research Fellow, IDSA
sanjivtomar@gmail.com
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inventory into physical objects thereby
reducing the requirement of critical storage
space drastically. Navy has the most significant effect of this capability since it allows
digital inventory to be carried onboard
ships and submarines for printing by a 3D
printer as and when the need arises. This
not only allows optimum use of critical
storage space but also creation of a large
number of parts onsite. The advantage
of 3D printing also lies in its efficiency.
The waste generated during traditional
manufacturing is drastically reduced by
3D printing which carries out layer by layer
printing. The labour required in assembly
of intricate and complex parts can also be
reduced by 3D printing. This gives rise to
distributed logistics where 3D printers are
deployed close to battlefields and parts can
be printed and dispatched quickly once a
command is received via central control
system. This would lead to quicker turnaround of vehicles and equipment from
repair workshops.

Technology

The Shock
Proof
Scanner

Reprographics India has developed
a large format imaging solution,
Repro Scan Rugged
A0 Scanner
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R

eprographics India is offering
Indian armed forces its
indigenously developed large
format imaging/scanning solution, Repro Scan Rugged A0 Scanner. “What
we are offering is a commercially available product customised to meet military
requirements,” said Rakesh Luthra, Director
Marketing, Reprographics India. “The imaging module scanner is from Colortrac UK,
and is enclosed in a light weight metallic
rugged case which can withstand temperature, water, vibration and is shock proof.” It
conforms to the military standards.
The scanner comes with a new single
sensor digital imaging technology which is
a Colortrac invention (patent pending) that
combines CIS technology in a single line
array with a full width straight line image
sensor of 43,200 pixels. It has a bi-directional
long-life LED lighting system for optimum
object illumination and Instant-On scanning. Unlike fluorescent tubes, LEDs have
no warm-up time and only illuminate while
scanning, hence they have an estimated
working life of 50,000 hours or over 5 years
continuous scanning. “Since we are using
LEDs, power consumption is also very less,
hardly 53 watts, and hence it can run on
home generators as well,” explains Luthra.
The maximum image length using
SmartWorks EZ Touch is 96” (2,438mm).
The maximum resolution and size for a
SmartWorks Pro image is limited by the
file format specified, the available disk
space and the computer operating system.
The scanner is capable of handling A4 to
AO size document scanning, high volume
scanning in networked environment,
integrating with existing and futuristic
environment and uses friendly solution to
handle given scanning tasks. Other specifications are listed in Table 1.

Table 1: Specifications
Scanner Optical Resolution

1200 dpi

Max Scan Width

36” (91.4 cm)

Max Media Width/ Thickness

38” (96.5 cm)/ 0.08” (2mm)

Scan Accuracy

+/-0.1% +/-1 pixel

Data Capture (colour/grayscale)

48-bit/ 16-bit

Scan Speed–8-bit grayscale/mono (inch/sec)
@ 200 dpi
@ 400 dp

13.0

Scan Speed – 24-bit colour (inch/sec)
@ 200 dpi
@ 400 dpi

6.0

Interface

Super Speed USB 3.0 data transfer rates up to 85MB/sec with
Optimised USB2 transfer rates up to 35MB/sec (using 3m USB
cable supplied)

Power requirements

External power supply 100~240VAC auto-sensing +/-10%, 50-60Hz
Scanner power consumption: <53W (scanning)/ 5W (standby)

Operating Conditions

100C – 350C, 35%-80% Relative Humidity non-condensing

Host Platform

Drivers for Windows 8, Windows 7, Windows Vista, Windows XP
(32-bit and 64-bit architectures)

Certifications

CB, CE, CCC, FCC, UL, RoHS complaint and ENERGY STAR qualified

Included Software

SmartWorks EZ Touch – Scan/ E-mail software – supports TIFF,
JPEG & PDF, PCX, BMP plus ISIS and TWAIN driver

“The scanner is reasonably priced
and has been offered to MI-17,” said
Luthra, who added that the product
has been designed in a manner that
makes it maintenance free.
The company has also responded
to the RFI issued for Plotters by
MI-17 recently.

Table 2: The product has been designed to meet the military standards
Low Temperature Storage

MIL-STD-810 -250C

High Temperature Storage

MIL-STD-810 +550C

Impact

MIL-STD-810

Vibration

MIL-STD-810

Sand, Dust, Water Ingress

MIL-STD-810

Interview

“We See India as an
Important Future Market”
Even as some companies are losing patience with the pace of India’s decision-making
process in defence sector and thinking of packing bags, Saab is aggressively chasing
the market. In a tête-à-tête with GeoIntelligence, Lars Olof Lindgren, Chairperson, Saab
India Technologies Pvt Ltd, tells us why Saab is here to stay

Lars Olof Lindgren
Chairperson, Saab India Technologies Pvt Ltd

Can you tell us more about your
strategy for India?
Our strategy for the country is to team up
with Indian companies, work with them,
and support the development of an indigenous defence industry in India. I think, we
are well placed to do that. Also, together
with our Indian partners, we would like to
develop future generations of products,
and provide products for third markets.
When we partner with a company, we
look at the long-term perspective. Transfer of Technology (ToT) is also one aspect
we do look into. One impressive example
of ToT has been the case of Maruti Su-
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What makes you optimistic about
India?
We see India in the long-term perspective,
and we are convinced that we have very
good products and systems for the Indian
defence. We feel that we are the perfect fit
when it comes to teaming up with Indian
companies. Finding partners in India is
also our strategy for the future. We are open
to sharing our technology with our partners; we feel there is a definite need for that
in India. There are very good conditions
for cooperation between the two countries. We see India as an important future
market. That’s the reason we feel we cannot
just come in, take an order and leave, we
are here with a longer perspective – so we
don’t see slight downturn as a reason to
scale down our operations here. Of course,
we will have a different view if, after a few
years, we notice that this strategy isn’t
working or our way of doing business isn’t
right for Indian market. But at the moment,
this is not the case. We feel that we are wellplaced to do business here.

Our strategy for
the country is
to team up with
local companies,
work with them,
and support the
development of an
indigenous defence
industry
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zuki. It has been a real ToT with Maruti
now producing more cars than Suzuki in
Japan. And I think that model should also
work in defence field.
What is Saab’s ‘Thinking Edge’
approach?
In a rapidly changing world where new
threats continue to emerge, we firmly believe in the right of countries, institutions
and individuals to protect their freedom
and safety. It is a belief borne out of our
history. For over 75 years, our products
and solutions have been helping to create
safer societies around the world.
We are building on that heritage by empowering our world-class people to break
new grounds. By thinking innovatively, we
are pushing intellectual and technological
boundaries - keeping us ahead of today’s
complex defence and security challenges.
Our thinking also embodies drive, expertise and trust – the values that help us
work collaboratively and pragmatically.
But it is the products and solutions that
emerge from our thinking that give us a
distinct advantage over our competitors our thinking edge.
What are your offerings to India? What
projects are you currently involved
with?
We have a broad range of products for all
the three services – navy, air force and

army. At the moment, we are engaged
with a large procurement in ground based
air defence field - Very Short Range Air
Defence Systems (VSHORAD) with RBS
70 NG for all three services, and Short
Range Surface to Air Missile (SRSAM)
with Bamse missile system for the army.
We are competing for both of them. For
the VSHORAD, we are at the end of trials.
We hope the decision will come soon. The
trials for SRSAM are likely to take place in
the first half of year 2014. Those are huge
procurements that we are involved in.
We still believe that Gripen is perfect for the Indian Air Force (IAF). Although, we are no longer engaged in any
procurement, we feel there is a chance for
Gripen as it is a strong and affordable aircraft that would fit perfectly in the IAF. We
are also one of the few producers of single
engine aircraft in the world.
Are you also offering the aircraft to
Navy?
We are looking at the Sea Gripen that
would work with aircraft carriers. We feel
it would be perfect for the navy because
of its size, price and technology.
You are already engaged with Navy in a
big way. Can you tell us about it?
While Saab has a long history of working
with the Indian government, our entry
into the coastal security domain has been

through DG Lighthouses and Lightships
with the setting up of the National AIS
network. We are committed to support
the enhancement of this network and
also to provide improved C2 capability to
strengthen coastal security.
We along with Pipavav Defence and
Offshore Engineering Company (PDOC)
have started a Combat Systems Engineering Group (CSEG) for the development of
indigenous combat management systems,
structured around Saab’s framework of
the 9LV Combat Management System.
Saab also has on offer light weight
Optronic Tracking System (EOS 500) and
efficient all weather Fire Directing System
(Ceros 200) capable of directing a wide
variety of guns and missile systems. Over
200 installations of this system are in use
by several navies in the world.
We have offered our RBS 15 anti-ship
missile to the Indian Navy. This can be
launched from land, air and sea, making
it suitable for a wide spectrum of threat
scenarios. In addition to the missile, we
have also responded to the Navy’s RFI for
mobile coastal missile systems with the 3D
Saab multi-role Giraffe AMB as the primary
radar sensor and integrated C2 and RBS 15.
Saab is ready with its Saab 340 MSA
(Maritime Security Aircraft) for Airborne
Maritime Surveillance. This aircraft is a
capable multi-role aircraft that enhances maritime surveillance capabilities and
complements the naval and/or landbased surveillance solutions. We have also
introduced Skeldar, the rotary wing UAV
with capability to operate from ships.
You claim to have an unbeaten
capability in the field of Electronic

You are in the process of providing
EW solutions for Advanced Light
Helicopter? I believe the deliveries for
Integrated Defensive Aids Suite are
scheduled to commence in 2014. How is
it progressing?
Saab has received two orders from
HAL, India, for supply of an integrated
electronic warfare self-protection system
for installation on the Advanced Light

Helicopter of Indian Army and IAF.
Deliveries are scheduled to commence
in 2014. For this order, production of
the system will take place at Saab in
Centurion, South Africa (Saab Grintek
Defence). However, Saab is also in
advanced stage of negotiations with HAL
for a complete ToT for serial production
of these EW systems in India itself, at
HAL Hyderabad Division.
Saab has been planning to bring its
Rapid 3D Mapping and Skeldar UAV
products to India. What is the progress
on that front?
We are offering our UAV products to
India, including the Skeldar. It is a
medium-range VTOL UAV system,
can hover for hours while providing
real-time information to a control
station or to a remote video terminal.
It is fully autonomous, commanded by
high-level-commands such as “Point
and Fly” and “Point and Look”, and
designed for a range of land, air, maritime and civil applications. The Skeldar
system consists of two air vehicles and
a mobile UAV Control Station. Based on
operational and technical requirements,
the system can be integrated into a
wide variety of operations of varied user
segments and environments, utilising
a common, easy control concept and
extremely simple user interface in the
context of command, control and payload management. Launch and recovery
of the Skeldar requires only a couple of
personnel and minimum preparation.
With negligible aviation background
also, the operator can be quickly trained
to use the Skeldar system effectively.
Combining a modular design, short
turnaround time, built-in test functionality and a multiple choice of payloads
increases Skeldar’s high availability and
increased airborne time in all weather
conditions.
As far as Rapid 3D Mapping is
concerned, it is also evolving into a very
effective tool for different users in different domains. It has unique applications
not only in military operations but also
in the civil domain, in city planning, civil security and disaster management etc.
Rapid 3D Mapping is a unique product
developed by Saab Dynamics, in which
an aircraft flies over an area carrying a
number of sensors and shortly thereafter
generates a photo-realistic 3D model with
extremely high geometrical accuracy.

Mapping can be done by installing sensors on any fixed wing or rotary platform
(including Skeldar) and then getting the
3D map within hours of landing.
We are currently in the process of
launching the product and its applications
in the Indian market.
The importance of simulation in today’s
warfare is well-known. What are the
simulation solutions you are providing
in India?
We offer an extensive portfolio of training
capabilities and simulation products from
across the full live, virtual, constructive
simulation domains including targetry
equipment and range control applications.
In India, there are several simulation
programmes that we are already involved
in. There is also a growing appetite for simulation and an understanding of the importance of incorporating simulation in training. I foresee that simulation market will
grow substantially in the coming years.
Specific to what we are offering, we
recently showcased our Small Arms
Virtual Indoor Trainer (SAVIT) here with
a great deal of success. We are also pursuing several opportunities with driving
simulators and tactical engagement
simulation systems.

Rapid 3D Mapping
is a unique product
in which an aircraft
flies over an area
carrying a number
of sensors and
shortly thereafter
generates a
photo-realistic
3D model with
extremely high
geometrical
accuracy
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Warfare (EW) and self-protection. Can
you tell us about it?
Our EW products span the width of air,
sea, land and civil security. For airborne
platforms, Saab provides an entire range
of EW systems and includes radar warning
receivers, missile approach warners, laser
warning systems and ELINT/SIGINT
systems, fully integrated with self protection
jammers and countermeasure dispenser
systems. The EW suite on airborne platform
are well integrated with other onboard sensors to provide a completely fused picture
to the operator for obtaining and maintaining enhanced situational awareness at all
times.
On the naval front, our EW solutions include a range of laser warning systems and
ESM and ELINT systems for submarine
and surface vessels, providing enhanced
detection capabilities, full threat identification and strategic intelligence capabilities
in a single cost effective solution.
Based on proven EW technology, our
integrated solutions provide unrivalled
protection for airborne platforms, surface
vessels and submarines alike and give
you the vital components you need to be
prepared, and to maintain the necessary
reaction and control capabilities in each
and every situation.
All our EW systems are designed to
provide exceptional situational awareness
with the ability to detect, localise and identify RF based threats. This means you will
have the information and decision superiority you need to be on top in the electronic battlefield. If detected, protection from
countermeasure systems will mitigate the
risks in the hostile engagement in order
to complete the mission and leave the engagement zone for a safe return home.
In the land domain also, Saab provides
armed forces around the world with
first class protection, from a full range of
Signature Management Systems to fully-integrated EW solutions and complete
security solutions for safeguarding of
operational infrastructure.

34 | Geointelligence JAN - FEB 2014

We have a lot to offer to this market.
For instance, India has a large fleet of
armoured vehicles and mechanised forces. At the recent Armoured Vehicles Conference held in Delhi, we demonstrated
how we provide full spectrum training
of armoured vehicle crews from driving to gunnery and crew simulators in
the virtual environment; progressing to
instrumented force on force training in
the live environment, culminating with
live fire gunnery training utilising our
Location Of Miss And Hit target systems.
You have recently signed an agreement
with Indianeye Security to market
Agile Tactical Engagement Simulation
(ATES) systems for Indian forces?
How do you expect to benefit from this
partnership?
Saab has signed a distribution agreement
with Indianeye Security Pvt Ltd for
marketing and distribution of ATES
equipment to Indian armed forces, paramilitary, special forces and
the police. Our ATES equipment system
will enable Indian armed forces to practice

the tactics, techniques and procedures
of warfare in an instrumented ‘Force on
Force’ training environment. The accompanying Gamer Manpack can record all
player positions, firing and event data for
use during or after action review. Army
officers conducting training can use ATES
to create a complete real-time situational
awareness of the event as it unfolds.
This further strengthens our current
relationship as Indianeye Security uses a
Saab platform to impart state-of-art training to Indian police forces and industry.
Their knowledge and use of our systems
will enable them to be effective advocates
and distribution partners for ATES.
What kind of challenges do you face
when zeroing in on a partner in India?
Where do you think India has an
advantage?
As an Indian company, we have only
been here three years. There are emerging
defence companies in India with whom
we can build a relationship after a process
of engagement and assessment of mutual
capabilities and compatibility. I am very

confident that we will have very good partnerships here because there are some basic
qualities in many of the companies. That
will prove to be very useful in future.
There are a number of advantages in
India. First, it is a huge market. Second,
it has a large number of highly qualified engineers and administrators. This
ensures that technology transfers go from
mere handover of hardware to a process
of technology absorption that will lead
the way for future development in India.
Is Foreign Direct Investment (FDI) still
an issue?
We should be more clear on FDI.
I think higher degree of FDI would very
much help India’s ambition of establishing
an indigenous defence industry.
What can we expect from Saab in
future?
That we are dependable and we are here
to stay. We are not here to take one or
two big deals and leave. Saab has made a
long-term commitment to the
Indian market.

data analysis

The Big Data Explosion
Big Data is real and is here to stay. The challenge before the armed forces is to
develop tools that enable extraction of relevant information from the data for
mission planning and intelligence gathering. And for that, armed forces require
data scientists like never before.
Why This Sudden Noise?
From the early days of digitisation, data
was always big in terms of volume,
processing speed and storage. For an
organisation, datasets in terabytes was
big as compared to today’s datasets in
the order of petabytes or exabytes. The
challenge lies in its capturing, curation,
storage, search, sharing, transfer, analysis
and visualisation. The trend to larger
datasets is due to the additional information derivable from analysis of a single
large set of related data, as compared to
separate smaller sets with the same total
stock of data, allowing correlations to be
found to spot trends, determine quality of
research, predict future course, prevent
disasters and control business processes by extracting value in real-time. In
other words, Big Data spurs big decisions
through smart analytics. Another factor
contributing towards the data revolution
is a fundamental shift in the data generation pattern where vendors/ service
providers were the source of data and
clients were the consumers of data. With
an exponential growth in the number of
mobile devices connected to an internet
and almost all types of services moving
on to digital platform being accessed
through smartphones, clients and the
vendors, both have become the source as
well as the consumer of digital data.

data (XML), graph data - social network,
semantic web (RDF), streaming data, big
volume with simple (SQL) analytics or
with complex (non-SQL) analytics, big
velocity, big variety - large number of
diverse data sources to integrate.
These big datasets, mostly unstructured require advanced tools, software
and systems to capture, store, manage and
analyse them, all in a timeframe that preserves the intrinsic value of the data.

Big Data Characteristics

Architecture and Technologies
New SQL, MapReduce and Hadoop
are the database platforms becoming
increasingly popular. The architecture of
Government of India’s ambitious project
Aadhaar is based on Hadoop handling
200 trillion biometric matches per day,
2PB of raw data stored, 100 million
authentication requests per day, terabyte scale data warehouse of 200 million
records, 50 million messages per day,
100 million database transactions per
day. The technology spectrum to handle
massive parallel processing, streaming
data reads, data locality computing, low
latency reads, data integrity and challenges of dealing with distributed data
include Hadoop stack: HDFS, HBase,
Hive, MySQL, SEDA, Search: MongoDB,
sharded Solutions, Compute Grid: Spring,
GridGain, Monitoring: Custom built,
Nagios.
Challenge lies in building a biometric
database of 1.2 billion people, support for
multi-lingual applications, deployment
challenges of reaching out to everyone in
the country involving 27,000 installations
till date and logistics required to manage
enrolments, letter delivery, online authentication and financial transactions in
the order of millions.

Types of data
Relational data (tables/ transaction/ legacy data), text data (web), semi-structured

Cloud Computing and Big Data Alliance
With the growth of the cloud, organisations
of all sizes and industries are producing

GIS
GIS applications or services are going to
be a major game changer in Big Data analytics with location services assisted or
coupled with GIS images/data becoming
order of the day in almost all spheres of
modern world activities.
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ig Data describes a massive
volume of both structured and
unstructured data. This data
is so large that it is difficult to
process using traditional database and
software techniques. While the term
refers to the volume of data, it includes
technology, tools and processes required
to handle the large amounts of data and
storage facilities. When dealing with larger datasets, organisations face difficulties
in being able to create, manipulate and
manage Big Data. Big Data is particularly
a problem in business analytics because
standard tools and procedures are not
designed to search and analyse massive
datasets. The amount of available digital
data at the global level grew from 150 exabytes in 2005 to 1200 exabytes in 2010. It
is expected to increase at a rate of 40 per
cent annually in the next few years, which
is several times the rate of growth of the
world’s population. At this rate of growth,
digital data is expected to increase more
than 40 times from now till 2020, doubling every two years approximately. The
data from different sources, for example,
web, sales, social media, mobile data and
so on is typically loosely structured often
incomplete and inaccessible. It can also
be called enterprise big data.
Analyst Doug Laney defined data
growth challenges and opportunities as
being three-dimensional, that is, increasing volume (amount of data), velocity
(speed of data in and out), and variety
(range of data types and sources). Most
of the industry continues to use this ‘3Vs’
model for describing Big Data. Though as
per the Gartner’s updated definition, “Big
Data is high volume, high velocity, and/
or high variety information assets that require new forms of processing to enable
enhanced decision making, insight discovery and process optimisation.” Additionally, a new V, ‘Value’ is added by a few
organisations to describe it.

data analysis
more data than ever, even up to terabytes
per second. Hidden in this data are insights
with potential business value. The challenge lies in organising and analysing the
data to create new business strategies and
make organisational decisions. Big Data,
data structure, databases, data mining/
warehousing technologies and those of the
Cloud need to sync with each other and
move in the same direction. The cloud can
be a powerful and cost effective way to deliver capabilities around Big Data analytics
and Big Data management. Without the
right tools and architecture, organisations
won’t be able to effectively use the information it has collected.
Big Data Analytics
Big Data analytics can be done with the
software tools commonly used as part of
advanced analytics disciplines such as
predictive analytics and data mining. But
the unstructured data sources used for Big
Data analytics may not fit in traditional
data warehouses. Traditional relational
databases can’t handle semi-structured,
unstructured and highly variable data the
way open source and other alternatives
can. A new class of Big Data technology
has emerged and is being used in many Big
Data analytics environments. These technologies associated include databases, Hadoop and MapReduce. These technologies
form the core of an open source software
framework that supports the processing of
large datasets across clustered systems.
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Big Data and the Armed forces
The technological change is reshaping the
combat systems and defence networks
strategy necessitating the armed forces
to develop a close, symbiotic relationship
with emerging technology and industrial
innovation and embrace them to harness
the potential of Big Data. With advances
in the sensor based smart combat system,
the armed forces are at forefront in driving
the hardware and software of the future.
The fully integrated decision support
system or NCW platform has to shift to
Big Data architecture and analytics on its
own dedicated cloud. Though, developed
nations are leading the charge, developing
nations can’t be classified into those who
missed the bus. They have the advantage
of wait and watch and pick the best policy
based on their economic considerations
and priorities with respect to quantum of
legacy systems in their inventory.

The typical Big Data issues of a decision
support system encompasses managing
and controlling levels of operations, transactional data, historical or point-in-time,
optimised data for inquiry rather than
updation, loosely defined or ad-hoc use
of the system, used by commanders and
analysts to understand the tactical scenario in real-time and make smart judgments. For military, the amorphous term
‘big data’ refers to everything from signals
intelligence, mobile phone and electronic
warfare interceptions to satellite images,
video imagery, etc. The proliferation of
sensors has helped fuel the Big Data glut.
The challenge is the creation of software tools which analyse and develop data
that military users can exploit to extract
relevant information for mission planning
and intelligence gathering. To get a handle
on Big Data requires striking a balance between growing military requirements and
shrinking budgets. Another challenge for
defence intelligence analysts is that open
source data doesn’t follow a predictable
pattern. Digging deep into the mountain
of data isn’t useful in combat. Armed
forces require data scientists like never
before. Military collects too much of data
even during peace time. The infatuation
with unmanned vehicles and the sensors
mounted onto them has spurred a wave of
data collected on the battlefield. Hence,

there is a need to focus on its processing,
exploitation and dissemination.

Conclusion
More than 1.2 billion broadband
connections are there as per a survey
and 80 percent of them do not have net
banking access. Approx 20-30 percent of
the global population can be termed as
data users. By 2020, this figure is expected
to cross 50 percent the way m-commerce
is exploding.
Big Data is real and is here to stay, no
nation can afford to close its eyes and ignore this phenomenon. India, with its vast
pool of IT talent and industries, is placed
at right place, right time to join the bandwagon of ‘The Big Data platform,’ only the
right intent is required.
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As 2014 ushers in,
geospatial companies
are gearing up for
new defence deals
and opportunities.
Here are a few of
these companies and
the products they are
banking on

GXP WebView

An Intelligent

Imaging Tool

he entire Intelligence community requires the ability to rapidly add
imagery into intelligence reporting and situational awareness products. BAE Systems’ Web-based ELT, GXP WebView provides a solution
that can access, annotate, measure and disseminate the full range of
GEOINT products.
GXP WebView is a server application with a browser-based interface
developed using HTML5 technology. It is a component of GXP Xplorer which empowers all-source analysts to view, annotate, and publish
products on their own, without the need for assistance from a geospatial
imagery specialist. Supporting the Microsoft Windows platform, it utilises the open, extensible and scalable GXP Xplorer architecture and can be
virtualised across multiple machines and administered remotely.
Satellite images today can easily approach file distribution limits.
Downloading from a remote location could take hours or fail completely
because of network interruptions. The GXP WebView Pixel Server
leverages the capabilities of SOCET GXP, sharing the same underlying
software components to stream data natively eliminating the need for
full-product download or special software to start interacting with the
pixels.
SOCET GXP loads data in its native format, which supports nearly 30
imagery formats; commercial formats such as JPEG2000, GeoTiff, NITF
satellite imagery, and specialised commercial formats like CosmoSkyMed
and SPOT imaging. The GXP legacy in photogrammetry yields an unmatched level of expertise in the implementation and support for rigorous
sensor models for both domestic and international platforms.
GXP WebView also offers several methods for navigating and viewing

imagery as well as image manipulation once launched
from GXP Xplorer. Specific menu panels display based
on the type of action to perform such as zoom, and tooltips appear on mouse hover with menu button functions.
Traditionally, these actions are performed in a desktop
application with dedicated processing power. However,
with the GXP WebView Pixel Server and implementation
of modern browser technology, these actions and other
exploitation functions are performed directly in a Web
browser.
Unique features
• It displays geospatially referenced imagery in a
Web browser instantaneously, allowing for rapid
visualisation, analysis and report generation.
• It enables users to interact with full-resolution,
geospatially referenced imagery within an intuitive
and enterprise-accessible interface.
• Integrated with a catalogue, search and discovery
product such as GXP Xplorer, it provides capabilities to view, annotate, and publish products
faster than order-based exploitation workflows.
• It integrates the technology of photogrammetric
software development and supports commercial
and national imagery formats.  
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Rolta
GeoCAD

exactAIS

Transforming Marine

Intelligence with exactAIS

38 | Geointelligence JAN - FEB 2014

T

he world’s water network is getting busier by the
day. Knowing the exact location of ships travelling
in water at any given time and where they are headed to
is one of the most challenging questions to answer with
certainty. This critical situational awareness — the who,
where and when on the water — is what exactEarth’s
exactAIS information provides. An information anchor
for the marine environment, it receives and delivers
near-real time global AIS messages to customers via a
secure internet link, providing an unparalleled, global
view of the recognised maritime picture at any given
time, for any given area of ocean.
To transform Satellite AIS (S-AIS) data into an
integral and actionable beacon of marine intelligence,
exactEarth created exactAIS Geospatial Web Services
(GWS), a customisable, on-demand data distribution
model that allows users to easily access and integrate
near-real time (NRT) ship information into existing
OGC compliant geospatial platforms such as Esri and
Google Earth.
How it works: GWS synthesises and transforms textbased AIS messages into spatial-ready, ship-centric
information. Functioning like a vessel information
drive-through, users can access the GWS through their
existing geospatial platform, choose specific datasets
on offer, such as the latest vessel information, historical
track information, or ship density maps, and the service

then delivers the files for immediate consumption.
While S-AIS data provides ship details like position, course and speed,
GWS stands out in its ability to combine the near-real time, individual messages received for a vessel and automatically convert them into
a geospatial, vessel-centric model of individual ship movements over
time. Those visual and temporal tracks can then be viewed on a map or
retrieved on demand.
With GWS, the maritime picture becomes even brighter as it allows
customers to access data ‘on-demand,’ enabling them to pull out the
information they want, when they want it. GWS give users the chance
to experience exactAIS data on their own terms — they pilot the vessel
data and eliminate the need to understand or deal with the complexities
of S-AIS messages because they transform them into easy-to-digest,
vessel-centric data.
Customers need only their own geospatial platform to access and
retrieve data through the GWS — exactEarth hosts the data on its own
dedicated server.
Unique features
• O
 GC-certified delivery of maritime vessel information, derived from
the latest AIS messages.
• Ability to seamlessly integrate exactAIS with existing geospatial
platforms with little to no time or effort.
• Provides the ability to create custom data views using filters.
• On-demand data, which means get what you want, when you want
it, and only pay for what you get.

Intergraph Geospatial 2014

A One-Stop Solution
usinesses require dynamic geospatial solutions for driving
enhanced decision making. A key component of bringing this
vision to life is fully integrating modern geospatial solutions that
leverage the power of the cloud through mobility, analytics and
big data management tools. As such, Intergraph Geospatial 2014
provides the most comprehensive portfolio of industry-leading
technologies that support these new technology paradigms.
How it works: Through new customised analytics capabilities,
users can leverage highly intuitive spatial modelling for creating
powerful data analysis. The enhanced spatial modeler allows
users to work with point clouds and other specialised operators. In
addition, users can exchange Esri file geodatabase data across users’
geospatial enterprises. Users can see, edit, validate and update
their GIS from their mobile device in the field, in real-time with
Intergraph Mobile MapWorks. Intergraph Mobile Alert provides
crowdsourced incident information to organisations such as
governments and utilities.
The ERDAS ECW/JP2 SDK now supports Android, iOS
and WinCE devices, enabling third-party developers to use
Intergraph’s data compression technology to solve
mobile problems.
Following are the product’s enhancements:
• IMAGINE Photogrammetry (formerly LPS): The
functionality of LPS and its optional modules have been
repackaged into three new ERDAS IMAGINE addon modules: IMAGINE Photogrammetry, IMAGINE
AutoDTM and IMAGINE Terrain Editor. This simplifies
purchasing decisions — reducing choices from six to three

products — while maintaining configuration flexibility.
• ImageStation: It enables digital photogrammetry workflows. New
features include enhanced capabilities to exploit data stores, big data
management and ribbonising the interfaces of the GeoMedia add-on
products.
• ERDAS IMAGINE: It helps organisations perform advanced
remote sensing analysis and spatial modelling. Key new features
are expanded sensor model and datum support, enhanced data
display, improvements to the spatial modeler and new radiometric
capabilities.
• GeoMedia: This GIS management package enables users to
realise the maximum value of their geospatial resources. New 2014
features include enhanced GeoMedia Smart Client and ERDAS
APOLLO integration, EsriFGDB support, management of extensive data stores and ribbon customisation.
• GeoMedia WebMap: This fully scalable server solution allows
organisations to create high-performance web applications. Key
new features are the ability to access and share Esri data across the
geospatial enterprise and the in-depth exploration of data in 3D.
• ERDAS APOLLO: This enables companies to catalogue, search,
discover, process and disseminate massive volumes of data. New
features are one catalogue for all data, enhanced cloud security,
speed improvements to the OGC WMS, WMTS, ECWP and JPIP
protocols, and the ability to create beautiful styles for imagery,
point cloud and vector data.
• Geospatial SDI: The interoperable and scalable spatial data
infrastructure is designed for data providers. New enhancements
include viewing data in 3D.
• Geospatial Portal: Key new features are the discovery of ERDAS
APOLLO vector and business data.
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for Analytics, Mobility & Big Data

Product

MDA BlueHawk

For Global Maritime

Domain Awareness
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ith water covering about 70% of the planet, maritime domain awareness is one of the most important activities undertaken by national
and international agencies. Traditionally, maritime security agencies relied
on surveillance aircraft, ships following patrol patterns and coastal radar to
search for suspicious vessels and activities. Of late a myriad of additional data
is available, creating additional big data challenges. Maritime environment
is vast and complex, and with the massive amount of legal maritime traffic
finding a threat is very difficult.
To help address these challenges, MDA has developed MDA BlueHawk,
a multi-sensor, unclassified maritime domain awareness and threat detection
solution that provides navies, coast guards, customs, law enforcement, and
fisheries with immediate access to broad-area maritime surveillance across
their Exclusive Economic Zone (EEZ) and global areas of interest. Fusing
space-based radar, automatic identification system (AIS) data, vessel registries, and other maritime information, MDA BlueHawk delivers the information and tools to help customers detect potential threats. It provides for the
detection of non-reporting ‘dark’ vessels, validation of reporting vessels,
identification of oil slicks, weather and other events. It provides ocean and
coastal coverage through the fusion of data from multi-sensor, space-based
satellite synthetic aperture radar (SAR), satellite and terrestrial AIS, vessel
registry data and other contextual data.
Benefits: It offers national and international maritime agencies an efficient,
cost-effective way to improve overall maritime domain awareness. It better
utilises existing assets with queued dispatch, leverages all-weather broad-area
maritime surveillance, identifies potential threats close or far from the shore
and allows one to share information with other team members, agencies or
governments.
It can be delivered as an online hosted solution, a customer-managed

implementation or a data feed into an existing end-user system.
Through MDA BlueHawkOnline, MDA is supporting national
Navy with their maritime domain awareness activities. In
one case, the area of interest for the programme was initially
confined to an area of 1 million sq km over the Pacific Ocean,
and then was expanded to cover the country’s entire EEZ. The
customer is exploring a second phase of the programme, and
is looking to develop a business case to acquire a maritime-optimised RADARSAT-2 ground station for improving the
timeliness of their response.
Unique features
• U
 nclassified maritime domain awareness Web
portal.
• Detection of non-reporting ‘dark’ vessels, including
observed vessel size and heading.
• Identification of self-reporting vessels with verification by satellite radar.
• Coastal and open water coverage (coastal and
satellite sensors).
• Automatically generated alerts based on suspicious behaviour.
• Historical and predicted vessel tracks.
• Vessel registry data (for example, IHS Fairplay).
• Oil slick detection.
• Maritime weather information.
• Available as an online service, system or direct
data feed into customer systems.

Rolta
GeoCAD

Effective and Efficient
olta GeoCAD is an advanced CAD based public safety solution
for police, fire, and other emergency response agencies to
provide better emergency services. This solution provides seamless
integration with GIS maps allowing emergency response agencies to
record, locate and respond to distress calls from within a geospatially-enabled environment. This solution empowers responding agencies
by providing mission critical information and situational awareness
through an intuitive common operating picture. It leverages the
strengths and capabilities of desktop, Web and mobile technologies to
seamlessly integrate the command centre with the necessary response
forces.
It significantly improves quality and response time for emergency
events. The solution has resulted in improved emergency recovery by
analysing events in spatial environment. It has also enabled automated call taking and recording and supports automatic number identification and automatic location identification of the caller. The ‘Hot
Call’ feature ensures effective handling of critical calls and reduces
the response time.
The solution is also available for emergency medical services
(EMS). GeoCAD EMS is a command and control center application utilising automated vehicle location and CAD technologies
with additional communications support to address the emergency
and non-emergency requirements. It provides a real-time situation
awareness picture on a geospatial platform with call taking capability
through various communication methods. This service provides time-

ly treatment to the patient at the incident site and ensures efficient
data sharing to hospitals for necessary arrangement.
Product components
Rolta GeoCAD Desktop: It provides advanced call taking,
dispatching and supervision capabilities for emergency response
management.
Rolta GeoCAD Web: It enables the users to view the complete
event information and response vehicles in their current geographical position over the Web. It also provides dashboards and
enhanced management reporting software suite.
Rolta GeoCAD Mobile: This software is deployed on Mobile
Data Terminals (MDTs) – handheld devices associated with the
responding units and personnel. It provides access to detailed information regarding the assigned events to the responding units including shortest path computation. The responders can also update
the control centre about the progress of the event as well as send
live photographs from the event location thereby enabling better
coordination between the responding units and control centre.
Rolta GeoCAD Resource Manager: It allows the administrative
features/configuration of vehicles, operators, shift details, vehicle resources, vehicles equipment, event types, event priorities,
modems etc.
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Emergency Response Management
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Image intelligence

Pakistan Expanding its

ocated 200 kilometers south of Islamabad, Khushab nuclear site is well-known in Pakistan
for the production of plutonium for nuclear weapons. The site originally hosted a heavy
water production plant and a heavy water reactor, and became operational in 1990s.
However, post 2000, construction at the site started gaining momentum. Pakistan began
construction of a second heavy water reactor between the year 2000 and 2002, followed by a third
reactor in 2006, and the fourth one in 2011. According to a US think tank the Institute for Science
and International Security (ISIS), “The expansion of the Khushab nuclear site appears to be part of a
strategic effort by Pakistan to boost its weapon-grade plutonium production. This increased
capability would allow the country to build a larger number of miniaturised plutonium-based
nuclear weapons in order to complement its existing arsenal of highly enriched uranium weapons.”
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