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SYSTEM OF QUASE-CONTINUOUS IMAGE IN OPTICAL DEVICES 

FOR LOCAL CONTROL 
 

The objects detection in the environment is based on optical devices with 
a wide range of electromagnetic spectrum. They detect objects in its image, 
where electromagnetic radiation is recorded by a discrete light-sensitive 
matrix. However, the resolution of optical devices is always limited. For a 
digital  image,  one  of  the  factors  that  limit  the  resolution  is  the  using  of  a  
digital matrix, which consists set of individual pixels. As a result, sampling 
the view image into individual pixels will reduce the spatial information 
about the object of interest. Therefore, the actual scientific task is to obtain a 
quase-continuous image in optical devices for local control. 

The solution of this problem is based on element-by-element scanning of 
the view image. Scanning is carried out by a light-sensitive matrix with a 
regularly variable frequency of placement of elementary receivers.The initial 
data are the requirements for sampling a series of view images and the 
physical feasibility of their implementation in this project. 

The advantages of forming a quasi-continuous image in optical devices 
for local control include following: reduction of the requirements for the 
pixel size of the matrix; no mandatory reduction of the effective pixel area 
when increasing their number in the matrix; no information loss at intervals 
between adjacent pixels. 
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BLOCKCHAIN TECHNOLOGY IN FUTURE MULTI-DOMAIN 
OPERATIONS  

 
Although blockchain technology (BT) was originally developed for 

digital currency, different potential uses cases are discussed in the military 
communities. Blockchain can be defined as a digital information system, 
which stores data in an encrypted, distributed format on the combat field in 
different domains. In this regard, BT can be considered as the transfer bridge 
from traditional data networking to using Quantum Entanglement communication. 

The list of possible use cases of blockchain in MDO includes crypto-
secure digital identification and access to digital twins, smart contracts as a 
procedure for issuing orders to troops and making of logistic requests, 
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combat IoTs, sharing of Aufmented Reality data on the battlefield, monitoring 
the health of soldiers and weapons or military equipment, etc. BT does not 
replace the means to exchange data between devices or nodes. Instead,  
BT provides the possibility to store securely all transactions between different 
domains (at each domain level). In case a problem occurs, the BT will detect 
this and displaying all transactions safely stored and will then contribute to 
identifying which domain failed and is at the origin of the problem. 

On the other hand, BT should be combined with machine learning (ML). 
As an example, BT can be used to distribute the structure and weights of 
trained neural networks (NN) based on tensor matrix theory in the process of 
mass replication of Edge ML units. BT can be used also to coherently update 
multiple identical NN of swarm drones for adaptation to new situations or 
increase accuracy etc. The same data set can be shared via BT to distributed 
Clouds ML (Fog Computing) or hierarchies of NN clusters for training and 
classifications.  
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PIONIERERKUNDUNG DER BRÜCKENBAURÄUMEN 
 

Die Erfahrungen mit bewaffneten Konflikten der letzten Jahrzehnte 
zeigen, dass das Thema Wiederaufbau von geschädigten im Kampf Brücken 
und Bau neuer Brücken nicht von der Tagesordnung verschwunden sind. 
Daher die Aufgabe, eine Pioniererkundung des Raumes von Holzbearbeitung 
der Brückenbaugeräte  und  Brückenbauraum  durchzuführen, um bestimmte 
Daten für die Auswahl dieser Räume zu erhalten, die ihren Anforderungen 
am besten entsprechen, sowie für die Entscheidungsfindung über die 
Holzbearbeitung der Brückenbaugeräte  und den Brückenbau bleibt aktuell.  

Eine der Aufgaben von Pioniereinheiten für die Pioniererkundung des 
Raumes der Holzbearbeitung der Brückenbaugeräte und des Brückenbauraums  
ist die Auswahl der Wege, die den Beschaffungspunkt der Brückenbaugeräte mit 
dem Ort der Materialbereitstellung verbinden; die Nachschubwege der 
Brückenbaugeräte und Brückenrampen sowie Geländebefahrbarkeit.  

Mit Rücksicht auf die gegenwärtige Entwicklung der Geoinformations-
technologien wird vorgeschlagen, digitale Karten und Geländemodelle von 
Geoinformationssystemen  "ArcGIS" zu verwenden.  

Der Einsatz von Geoinformationstechnologien wird die Zeit für 
Pioniererkundung des Raumes der Holzbearbeitung der Brückenbaugeräte  
und des Brückenbauraums und damit der die Entscheidungsfindung für seine 
Wiederherstellung oder den Neubau erheblich verkürzen. 
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