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APPLICATIONS OF UNMANNED SYSTEMS
IN MILITARY LOGISTICS

Lieutenant-colonel Eduard Grigore JELER, PhD Student*
Colonel (ret). Gelu ALEXANDRESCU, PhD**

In the changing conditions of the operational environment and facing the new security environment which is the most
complex and the most ambiguous ever, the nature and the size of threats at the address of security changed a lot. Because
of that, the modern army started looking for alternative or better options to exceed this challenge. In the current conflicts,
the emergence of autonomous systems represented an opportunity but also a challenge for the armed forces, offering on the
battlefield a number of advantages such as increasing the force, speed, response of reaction, precise coordination but also
disadvantages such as lack of motivation and flexibility of human intelligence. Combining the best elements of the human-
machine team can increase the capacity of future armed forces. The challenge is determining the proper balance between man
and machine. Currently autonomous systems are already capable of eliminating the human presence in solving many tasks
performed by the military and have the ability to improve over time. The purpose of this article is to analyze both existing and
potential uses of autonomous systems in military logistics, focusing on the advantages and risks for military organizations
and operations.
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Introduction

Throughouthistorytechnologicaldevelopments
haveinfluencedtheway ofwagingawar(theweapons
used by the military have evolved from swords and
spears to firearms), military commanders have
come to understand that victory is closely linked to
having enough units, soldiers, weapons and assets
at the right time and place. In other words, logistics
became an essential part of military operations and
the superior logistics capabilities gave the military
a competitive advantage. Yet, the human resource
as well as the others is not infinite. For this reason,
the modern army tried to replace this resource with
autonomous systems'.

The development and use of autonomous
systems appeared from the need to transport
essential logistics goods to a war zone. Together
with the remote control (teleauto) invented by
Nicola Tesla, in the battlefield of World War I, new,
interesting technologies were also introduced which
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a few years earlier were SF — autonomous systems
and unmanned weapons. These appeared like a
possible solution when the war entered a deadlock.
So the “electric dog” appeared, a three-wheeled
trolley designed to follow a light spot emitted by a
flashlight, an armored tractor which was designed
to move alone and detonate 450 kilos of explosives
in enemy trenches, and as the air drone appeared
Kettering Bug, a small plane flying on the basis of
a gyroscope and then crashing over a target**

Current applications and future

possibilities of using autonomous systems

in military logistics

To face the challenges of current conflicts, the
organization of logistic processes requires methods
to optimize physical processes in order to offer end
users faster, better and more profitable services by
applying innovative technologies. More and more
autonomous systems have the potential to play a
key role in military operations. The main missions
of the autonomous systems, without closing the list,
in the military logistics are presented in Figure 1.

December, 2019 I 89 '’
./



Working capacities
in warehouses

Supply and Resupply

Recognition
surveillance

L
lE
e
A

o]y}
o
L=

L

=

a
e

L% ]

=

L

(g

—

o

=

o

=

o
e

=

g
S

o

Ly

=
Q

v
44

Security missions,
accompanying and
protection
infrastructure
logistics columns

and

Bulletin of “Carol I” National Defence University

Material inventory

Emergency

Routine

Linear sace surveillance
Convoys

- Boute
Power lines

- Pipes

- Water flows

Supervise area
- Deposits
- Disaster areas

- Operating areas

Discovery of problems in the log
infrastructure (defects in the wvoltage ca
flooded areas, fires, railways, roads
bridges, etc.)

Recovery - evacuation

Telemedicine

Accompanying missions and guarding the

logistics convioys

Warehouse  security  missio logistics

infrastructure and critical structures

Figure 1 Possibilities of using autonomous systems in military logistics

Use of autonomous systems in warehouses

Within the military structures there are a lot of
warehouses where you have to work permanently
and withoutinterruptions. Inside the warehouse they
carry out logistic tasks such as material handling,
packing — wunpacking, storage maintenance,
inventory etc. Warehouse operations tend to be
laborious and require large space for facilities.
Large buildings are needed for storing materials
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on shelves, moving stocks, unloading and loading.
These tasks require a large number of personnel
performing routine, boring and sometimes even
dangerous operations (handling ammunition
and explosive materials). All warehouses are
inventoried by people and sometimes this causes
problems due to human factors. In this context,
the concept of deposit automation emerged*”.
Although the concept seems new, the first automated
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warehouses appeared in 1960 in Germany using
the concept of AS / RS (Automated Storage and
Retrieval System)®’. Figure 2 shows a classic AS /
RS system.
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System) systems. Figure 3 shows the basic elements
of an AVS / R system.

These systems use pallet racks, with each
other being passage corridors and using automated

Storage mode (pallet loads)

LI NN

Figure 2 Graphical presentation of the AS / R system®

It is an automated system for entering - storing
- removing materials and consists of a variety of
computer-controlled systems for automatically
inserting and removing loads from defined storage
locations. They have a number of advantages such
as the possibility of moving into and from the
warehouse of a very large volume of loads, the

Avutonomous Vehicle

guided vehicle systems that operate at every level in
each aisle. Vertical transport is carried out with the
help of elevators'!. Figure 4 schematically shows
the flow in a warehouse with AVS/R and AS/RS
systems.

Another possibility of using autonomous
systems is the inventory of the materials in a

Figure 3 Storage system AVS/R"

increase of the storage density; the fact that it does
not require additional costs related to the training
and salary of a person handling the materials’.

In the last period, regarding the automation of
deposits, the emphasis has been placed on AVS/
R (Autonomous Vehicle Storage and Retrieval

warehouse, necessary having as a condition of
accomplishment the standardization and the use
of bar code labels.  Figure 5 presents a fully
automated inventory of logistics materials. An
Unmanned Ground Vehicle (UGV) moving near
each rack is used as a ground reference for UAV
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forces are recorded when supplying the fighting
forces in direct contact with the enemy. For this
reason, autonomous systems can be used for the

(Unmanned Aerial Vehicle) flight which is used as
a mobile scanner that flies vertically to scan bar
codes".
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Figure 4 Flow in a warehouse with AVS/R and AS/RS systems'?
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Figure 5 Inventory diagram of an automated warehouse'

Use of autonomous systems in surveillance

missions, guarding and accompanying

logistic facilities and convoys

Autonomous systems can be used for
reconnaissance and surveillance activities to
provide logistics convoys; identifying and if
possible, neutralizing the potential dangers for
logistics convoys or offering solutions to avoid
ambushes, surveillance of pipes, power lines,
rivers, supply depots, contaminated areas, etc. The
largest number of human losses within the logistics

7\

supply of units in combat to avoid personnel losses.
In Figure 6 cases of supply of combat forces'® are
possible.

In studying the conflicts, it was found that
most victims of medical personnel during battles
occur after the treatment of soldiers under fire and
among the fighters there are many victims when
they provide assistance to injured comrades. At the
same time, human medical personnel have difficulty
performing interventions in dangerous areas
(e.g. mined) or NBC contaminated. Autonomous
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Figure 6 Possibilities of supplying with autonomous systems the forces in contact with the enemy'®

systems can have a number of applications such
as: location, extraction and tactical evacuation
of wounds, route care during transport of the
wounded military man, delivery of medicines,
telemedicine'”'8. An operational conceptual scheme
is presented in Figure 7.

Autonomous collision and

obstacle avoidance

Conclusions

Autonomous systems play a key role in military
operations, respectively in military logistics. These
tendencies for the development of autonomous
systems present both an opportunity and a
challenge for the military as well as for the political
decision makers. Such systems have the potential
to provide more effective military force on the
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Figure 7 Operational conceptual scheme for the use of autonomous systems and medical support
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battlefield, allowing them to operate in dangerous
environments. Autonomous systems can operate
without the human limit. Commanders can also
send robotic systems on more dangerous missions,
for which they would not be willing to risk a human
life, allowing completely new operating concepts.
Increased automation will allow military forces to
operate with greater coordination, intelligence and
speed, by shortening decision cycles or, in some
cases, eliminating people from decision making.
Given the potential benefits of autonomous
systems in the military, the use of this technology in
military logistics would prove valuable in reducing
costs, taking more risks with less losses, increasing
capacity and speeding up delivery processes.
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