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My question was on the last ROBOT WARFARE conference 2001: ,,...where are the
marks of the digital theatre of war?”

In addition, I answer:

., The virtual space of the digital theater of war becomes wider and wider with the
information explosion, and when we approach his margins, they will be farther and farther.”

My definition (variant) was the following for the digital theater of war in 2001:

., We (can) understand by digital theater of war that virtual space, which includes all of
informal items of the armed combat system (devices and procedures of acquiring, generating,
processing, using and storage of information, or paralyzing and counteracting of these
activities).”

When I get invitation for the present ROBOT WARFARE conference, I discover a new
section:

[ ]

o ATTACKER/DEFENDER ROBOTS

[ ]

It reports, that we wait for; the robots are coming...

However, no, how Hollywood pictures them with very rich fantasy on the first figure.

1* figure
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Rather, how developer engineers made them with their very poor fantasy, for example see
on second figure.

Matilda

Sergeant Bash Sir Killalot

2" figure

That is why; I must take a new definition (variant) for the digital theater of war, in this
year:

We (can) understand by digital theater of war:
1. That virtual space, which includes all of informal items of the Armed Combat System

a. devices and procedures of acquiring, generating, processing, using and
storage of information

b. or paralyzing and counteracting of these activities

2. That territory of the real theater of war, where the Armed Combat System comes into
being among attacker and defender robots
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HOW CAN WE STUDY ARMED COMBAT AMONG ATTACKER AND
DEFENDER ROBOTS?

I wish to show my model of the armed combat, the basic ideas of which are the
followings:

1. The Attacker against Objective and its Defender sides attach to each other in the
armed combat as closely as two subsystems of a big-system attach.

2. Therefore, they together become an independent big-system, which is the armed
combat itself.

3. The system’s inputs are the resources to the combat-activity (R' or R") and the outputs
are the losses (V' or V' and V°).

4. Relations between system’s components are the mutual intelligence (I or C) and
strikes (Z or B).
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ARMED COMBAT AS A SYSTEM

The scheme shows the structure of the Armed Combat System on the third figure. The
model includes all of characters of a cybernetic system.

1.

The Objective may be an important military or civilian establishment, its groups and
area.

The Objective’s Attacker and the Defender are two subsystems of the Armed
Combat System.

The subsystem’s own and the big-system's inputs are the human, technical, and
informational resources R' or R" from its own environment.

The main output of the Armed Combat System has gone through the Objective, so
the losses of the protected by Defender Objective V°, caused by the Attacker.

The subsystem’s own and the big-system's outputs are the losses of both of them V*
or V'

The mutual intelligence I or C and the mutual strikes Z or B between subsystems
are their inputs or outputs, and at the same time, they are the internal negative
feedbacks of the big-system.

A system is not determinate only by its components and by relations between them,
but it must have a purpose of its being.

e The purpose of a system is (by the fundamental system-theory) that, for what the
system’s components co-operate with each other.

e Therefore the aim of the Armed Combat System is the annihilation of the battle,
so itself.

e [t seems to be contradictory first; until we do not consider that, the annihilation of
the battle is in interest of both of the subsystems.

Because the feedbacks are mutual between subsystems, both of them realize the
control and command, or the transfer functions of the big-system, consequently, the
Armed Combat System is a nonhierarchical cybernetic system.

All cybernetic systems run into balance, if it reaches its purpose, therefore the Armed
Combat System will be in balance, when the battle is over.
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HOW CAN WE USE THIS VERBAL SYSTEM MODEL FOR RESEARCH OF
THE ARMED COMBAT AMONG ROBOTS?

We can use this verbal system model for research of the armed combat among robots with
rich cybernetic tools, if we create an exact mathematical model of the Armed Combat System.

However, how can we define its transfer functions? Moreover ...

HOW CAN WE MATCH BY UNLIKE MEASUREMENTS DEFINED INPUTS
AND OUTPUTS OF THE ARMED COMBAT SYSTEM?

For example:

sget information from GPS (l)

~annihilation SAM (V")
/ e —

e
=

=

4" figure

The fourth figure shows a concrete case of the armed combat, when a Surface-Surface
Missile (SSM) of the Attacker side strikes against a Surface-Air Missile (SAM) of the
Defender side.

The Attacker side uses a launch SSM (Z) and it gets information of the GPS (I) from its
input resources (R") in this case.

The output of the operation is loss of the Defender side (V"), that is, annihilation of SAM
if the strike is successful.

We can cut input resources R' of the Attacker side down with used resources Z and I
(launch SSM and getting information of GPS), or cut input resources R" of the defender side
down with lost resources V' (loss a SAM), if we can use same measurement for all of them
scribing.
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This measurement can be only one: the value.

@ value! @

5™ figure

We can define the value of different form of resources by various ways. However, it is
important, that we must use same process for resources of the Attacker and the Defender side.

If we defined value of all of resources, we can make exact mathematical model of the
Armed Combat System with rich tools of the cybernetics.

I show a simplified value-model of the armed combat system, which I created in 1990
with the help my old friend professor Laszl6 Szoke.
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A SIMPLIFIED VALUE-MODEL OF THE ARMED COMBAT SYSTEM

i ARMED COMBAT SYSTEM i

K(RY) K(V')
, ATTACKER ,
i K(C+B) K(1+2) i
K(R") | KV
> DEFENDER ;:>
6" figure

«  K(R"Y, K(R") — material and moral value of resources
«  K(VY), K(V") — material and moral value of losses

+ K(I+Z), K(C+B) — material and moral value used for getting of information or for
strikes resources

LIMITATION FOR THE SIMPLIFIED MODEL OF THE ARMED COMBAT
SYSTEM

1. All resource-value is convertible, utilizable, and losable.

2. When armed combat comes into being, all resources of both of subsystems are
disposed of them and they do not get any reserves.

3. Data of inputs and outputs or parameters of the subsystems can described with
continuous and deterministic equations.

PARAMETERS OF THE SIMPLIFIED MODEL OF THE ARMED COMBAT
SYSTEM

@' — efficiency of the attacker’s strikes

 _ KU
K(I+2)
¢" — efficiency of the defender’s strikes
. K0T
K(C+B)

t . .
o — potential rate of using attacker’s resource
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a” — potential rate of using defender’s resource

K(R"
K@)
t

1 ' — potential length of time of the attack

t
o K@)
4
1 ' — potential length of time of the defense
o K@)
4

B" - potential speed of inducing of loss by the defender

v

p=
T

Bk - potential average loss factor

Be=NB"-

g - potential speed-rate of inducing of loss

£ = P -
B
e - potential rate of resources
_K(R")
K(R")
E - potential rate of power
E=e-¢

BASE EQUATIONS OF THE SIMPLIFIED MODEL OF THE ARMED COMBAT
SYSTEM

Current loss-value of the attacker and defender described by the following differential
equation system:

k[V'(t)]=K(R") [1 —ch(B, -t)+sh(PB, -t)/ E]
or
k[V'(t)]= K(RV)[I —ch(B, -t)+sh(B, -t)- E]
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HOW IS ARMED COMBAT IN PROGRESS?

The seventh figure shows input data of the Excel program of the simplified system model.

K®R)= a'=
—— ATTACKER —> K(V')

o= K(I+7)
xew ||| o B
KR")=

DEFENDER —> KV

7™ figure

The eighth figure shows output graphics of the program. The output resources-value
K(R") or K(R") are decreased with losses-value K(V') or K(V") and with used for getting
information or strikes resources-value K(I+Z) or K(C+B).
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8™ figure
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WHEN DOES ARMED COMBAT CANCEL?

Because the purpose of the Armed Combat System is annihilation of itself, it will be in
balance in the following cases:

A. “Kamikaze” variant, when sum value of losses and used resources of any
subsystem reach all value resources of this one (ninth figure).

or K(VH+K(I+Z)=K(R")

" K(V')+K(C+B)=K(R")
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9™ figure
B. Value of losses of any subsystem reaches its unbearable limit, and that is
why it stops his activity voluntarily (10™ figure):
KR -K(V) =K(V") s
or
K(R")-K(V")=K(V"), ...
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1000 ——

_< S

400 H“f]
200 Fo-Ssssssos-==-- =
. -
-200 & < HO ¢
\—K(Rt}-x{\/t) ——— K(RV)-K(VV) ——K(I+Z) ——K(C +B) \
10" figure
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C. The Attacker subsystem realizes its task against objective and defender
subsystem, or its losses will be so big, that it can’t realize its tasks, that’s
why it can’t or doesn’t want to fight ahead (11" figure):

K(R")-K(V)-K(I+Z)=K(R")_
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11" figure

This simplified system model can be origin base of the searching of the armed combat on
the digital theater of war in my opinion.

Thank you for attention.
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