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Anomauin. Cnoso «npocmoposuily GyHOaAMeHMANbHO NO8 A3AHO 3 THOOCLKUM ICHY8AHHAM MA OLIbHICHIO
8 0Y0b-KOMY 3eMHOMY, d menep Hagims HebecHoMY npocmopi. Mema yiei KHUMCKU Nosi2de 8 ONUCT BUKO-
PUCMAHHSL VHIBGEPCANbHOI 8UCOKOPIBHEB0T MOOei ma MexHo02Il 0ist pobomu 3 NPOCMOPOSUMU CUCTEMA-
mu pisnoi npupoou. Ilicia posensady npocmoposux ocobausocmeti 6a2amvox cghep KHUMCKA ONUCYE OCHOBU
8UCOKOpPIBHeg0i Texnonozii npocmopoeo20 3axonyienHs, NOACHIOE, SIK 6OHA MOJICE 3aCHOCOBYE8AMUCS ) Ge-
JIUKUX PO3NOOINEHUX cucmemax, a maxooic posaasioac Mogy npocmoposoeo saxonnenns (MII13), sxa modice
3abe3neyumu npocmopose bawents, YCeIOOMIEHHs, YNPAGIIHH Md HAGIMb ce8idoMicmb. Y pobomi demoH-
cmpyemucs, K nponucati 3a oonomozoio MII3 cyenapii camocmitino pozsugaromvcs y izuunux, eipmya-
JILHUX AO0 YABHUX NPOCMOPAX, A MAKONC NOKA3YIOMbCA OCHOBHI Oemali peanizayii mexHonozii, Koau po3-
nooinenuti inmepnpemamop MII3, inmeeposanuii i3 cucmemamu 38 3Ky, Moxce nepemeopumu ii Ha no-
myarcnuil npocmoposuii osuzyn. MII3 sacmocogyemucs 0 onucy yHiGepCanibHux mMemooie b6auenHs, po-
3YMIHHSA ma mMooughikayii eenuxux posnoodiienux npocmopie. Haeedeni uucienni cyenapii, nponucati 3a
oonomozoro MII3, gioobpadicaroms 3acmocy8anis mexHoaoz2ii 6 YucieHHUx cgepax OinbHOCI, 8KII0YA-
104U cekmop be3neKu, CMeopeHHs. AMOHOMHUX PoDOmIs, 3a0e3neyents asmoMamuino20 Kepyeants ma
npomudito Kibepamaxam y Mepedtcesux cCUcmemax. Y KHudiCYyi maxoic nopieHIOEMbCs Mo0elb POCMopo-
8020 3AXONJIEHH 3 MPAOUYIUHUMU AI2OPUMMAMU, NIOMEepOdCyIouU i YHieepcanbHicmb 018 OYOb-aKUx
nPOCMOposuUx cucmem, mooi AK 36UHAUHI ANCOPUMMU € TUule IHCMPYMeHmamu OJi KOHKpemHux cgep 3a-
cmocysanns. Texnonozia modxce oymu énpoeaodicena Ha 6y0b-AKitl niameopmi, a it npomomunu exce 6y-
JIU CMBOPeHi 014 ii NOnepeoHix 6epcill y PiHUX KPAiHAX.

Kniouosi cnosa: npocmopoge 6auenns, npocmopose ynpasninnus, Texnonoeis npocmopogoco 3axonieHHs,
npocmoposi cyenapii, Kibepamaxu, po3nooiieHi alcopummiu.

Abstract. The word «spatial» fundamentally relates to human existence and activity in any terrestrial and
now even celestial spaces. The aim of this book is to describe a universal high-level model and technology
for dealing with spatial systems of different natures. After reviewing the spatial features of many areas,
the book describes the basics of high-level Spatial Grasp Technology for dealing with large distributed
systems, together with its Spatial Grasp Language (SGL), which can provide spatial vision, awareness,
management, and even consciousness. It shows how the SGL scenarios self-evolve in physical, virtual, or
imaginable spaces, and demonstrates the main details of the technology implementation, where a distrib-
uted SGL interpreter integrated with communication systems can convert the whole into a powerful spatial
engine. Universal techniques are described in SGL for vision, understanding, and modifying large distrib-
uted spaces. Provided numerous SGL scenarios reflect application in numerous areas, including security,
autonomous robots, automatic control, and withstanding cyberattacks in networked systems. The book
also compares the Spatial Grasp model with traditional algorithms, confirming the universality of the
former for any spatial systems, with the latter just being tools for concrete applications. The technology
can be implemented on any platform, which was already prototyped for its previous versions in different
countries.
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What it _is about in one sentence: The book describes high-level model, technology, and lan-
guage for effective dealing with large distributed dynamic spaces of different natures, and also
compares the new paradigm with the traditional algorithms.

Book contents

1. Introduction

The humankind exists, operates, and develops in large distributed spaces, where “spatial” may be
considered as the basic feature philosophically, conceptually, and practically. The aim of this
book is to describe a universal high-level model and technology for dealing with spatial systems
of different natures and show the advantages of the offered spatial paradigm over traditional algo-
rithms. A summary of the book contents and the used publication sources are provided.

2. «Spatial» as the basic feature of human activity

This chapter reviews «spatial» as a basic feature of human activity, including spatial temporal
analysis, space-time continuum, spatial analysis, spatial vision, spatial feeling, spatial under-
standing, spatial awareness, spatial consciousness, spatial ability, spatial intelligence, spatial
knowledge, spatial danger, spatial warfare, spatial management, spatial planning, spatial belief,
spatial faith, spatial hate, spatial crime, spatial diversity, spatial hope, and even spatial virus.

3. Spatial Grasp Model and Technology (SGT)

Within SGT, high-level operational scenarios in recursive Spatial Grasp Language (SGL) starting
at any world point effectively propagate, cover, and match the distributed environment in a paral-
lel wave-like mode. Communicating SGL interpreters (up to thousands and even billions of cop-
ies if needed) effectively integrated with advanced communication systems may altogether repre-
sent powerful spatial engines operating without central management, often vulnerable in complex
and unpredictable situations.

4. Spatial Grasp Language (SGL) features

SGL allows us to represent high-level and complex spatial operations in a very clear and compact
manner in comparison with traditional programming models and languages, with the feeling of
staying in open spaces directly. Basic SGL features are summarized, including its universal rules,
physical or virtual constants, and unique spatial variables (some mobile ones), which include
global, heritable, frontal, nodal, and environmental ones. The main mechanisms of spatial inter-
pretation of the language constructs are also described.

5. Representing physical and virtual spaces in SGL

Representing different features of large distributed spaces in SGL are analyzed, and some specific
methods and mechanisms of spatial vision, penetration, navigation, and management are offered.
These include reaching different points selectively or simultaneously, movement in between,
finding optimal coverage, the shortest paths, discovering certain shapes, outlining the needed
parts of space or its whole, peculiarities of operation in combined physical, virtual, and imagina-
ble continuum, etc.

6. Examples of spatial management in different areas

Examples of typical solutions in SGL for distributed dynamic systems are described. These in-
clude finding the shortest path tree (SPT) from a node to all other nodes and the shortest path be-
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tween two nodes, finding and collecting information on certain individuals worldwide identified
by specific features, defining how the team of chasers fights multiple targets under dynamically
supported global awareness in the team, using self-evolving spatial patterns for recognizing and
reacting on unpredictable situations like in industry, security, or battlefield, etc.

7. Cybersecurity applications of SGT

Cybersecurity is the practice of protecting systems, networks, and programs from digital attacks.
Implementing effective cybersecurity measures is particularly challenging today because there
are more devices than people, and attackers are becoming more innovative. After reviewing
typical internet cyberattacks, some concrete scenarios are provided for discovering virus sources
in distributed networks by accidental records in nodes mentioning neighbors from which the
infection came or by the infection arrival time in nodes.

8. Spatial Grasp Model versus the concept of algorithm

Algorithm is usually a finite sequence of mathematically rigorous instructions used to solve a
class of specific problems or to perform a computation. A review of definitions of algorithm and
its existing extensions is provided, including distributed, spatial analysis, and mobile agents. In
comparison with the SG model, traditional algorithms are just specific tools for solving specific
problems, whereas SG integrating spatial philosophy and technology can be effectively used for
managing any world (Ref: “spatial grasp” in google.com).

9. Conclusions

The results of this book can be used for the development of advanced technologies for dealing
with large and complex terrestrial and celestial systems, as well as radically new spatially-
oriented teaching and research courses and programs at universities and academic research insti-
tutions. The SG technology can be easily and quickly implemented on any platform, which was
already investigated and prototyped for its previous versions in different countries.
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How will the book differ from them?
It covers them all by offering an integral theoretical and practical approach suitable for solving the men-
tioned and much broader problems under spatial vision, awareness, and even consciousness.

What new perspective will it offer?

It offers a unified approach for dealing with any types of spatial systems, both terrestrial and celestial, by
combining philosophy, theory, technology and solutions for their effective investigation, management, and
control.

Who is the primary market for this title?
Universities, research centers, defense and military institutions, space control, international cooperation.

List of markets for this title
Space economy, space traffic management, space infrastructures, etc.

What societies, professional bodies, etc. are interested in this field?
Spatial Statistics Society, Spatial Econometrics Association, European Society for Spatial Biology, Geo-
spatial Council of Australia, etc.

What conferences, events, symposia, etc. take place in this field?

The European Space Forum 2025, 21st European Space Mechanisms and Tribology Symposium 2025,
SpaceTechExpo-Europe 2025, Spatial Data Science Conference 2025 in London and New York, CNG
(Cloud-Native Geospatial) Conference 2025, etc.

What publications, sites, blogs, etc. might be interested in this book?
European Journal of Spatial Development, Journal of Spatial Science. The Spatial Web, Spatial Corp
Blog, AWS Spatial Computing Blog, etc.
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