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другого типу кожного разу запитується відносно невеликий сегмент. Тоді під час підйому в 
дереві об'єднаються не всі n елементів, а лише ті, що лежать на запитуваному сегменті, яких 
на практиці не більше 3-4. У результаті асимптотична поведінка . 

Результат кластеризації на морському коносаменті (Рис. 1,2) 

Рис. 1.  Оригінальний морський коносамент.  

 
 

Рис. 2.  Результат кластеризації на морському коносаменті. 
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Cloud technologies are developing rapidly. With usage of cloud computing, even small 

organizations can afford a cross-regional, distributed architecture. One of the most important parts 

in the cloud infrastructure is data storage. This work is aimed to consider problems associated with 

storing data in the cloud and provide an overview of algorithms and technologies utilized to solve 

these problems. 

 

With the growing applicability of information technology in all spheres of human life, the 

amount of data that must be stored and processed inevitably increases. Storing such painful amounts 

of data requires the development of scalable and fault tolerant storage systems that can meet the 

https://www.twirpx.com/file/2062638/
https://www.cs.tufts.edu/comp/163/notes05/seg_intersection_handout.pdf
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needs of enterprises. Cloud computing serves mentioned requirements as a model to provide 

ubiquitous, convenient, network access on demand to a shared pool of configured computing 

resources that can be quickly provided and released with minimal effort. 

The purpose of this work is to review algorithms and methods for implementing cloud data 

storage suitable for use in scenarios that require easy scaling and a high level of fault tolerance.  

Cloud storage architecture usually consists of front end, middleware and back end. The front 

end can be a web service, desktop, or mobile application. Middleware tier consists of storage logic 

which implements various features like replication, data reduction and data placement algorithms. 

The back end implements the physical storage for data. 

An important part of the cloud model is the concept of a pool of resources utilized on request 

in small portions. Cloud storage is simply about providing virtualized storage on demand. This 

architecture is based on a storage virtualization model. Storage virtualization is necessary to 

perform the necessary operations to divide the available storage space into virtual volumes 

regardless of the physical location of the available storage components. Model consists of three 

levels: Virtual storage management, Rules and metadata management and Interface. At the level of 

interface, the administrator and users are presented with interface modes, which can include 

commands, client web browsers. The Rule and Metadata Management layer consists of 2 parts 

Under layer and Upper layer. The upper layer consists of separate interface for client and admin. 

Both interfaces have different rights. Rule is created from the Operating Transactions. In the client 

interface, user requests are sent to the Resource Based Services and Meta-Based Services. These 

services are present in the Under layer. Resource based service control resource scheduling, 

whereas Meta-based Service manages the metadata. Physical device virtualization and data/ file 

request load balancing is taken care by the Virtual Storage Management layer [1]. 

One of related technologies to achieve efficient cloud storage capabilities is Distributed File 

System (DFS). It is a client-server application that allows users to access, process or modify data 

that is stored on a remote server as if it existed on their own systems. When a client accesses a file, 

the server or host provides the user with a replicated copy of the requested file. The file itself is 

cached on the user's system while the data is processed and returned to the server. DFS stores files 

on multiple central servers that can be accessed simultaneously by multiple isolated users on the 

network. Only with the appropriate authorization rights can clients access these files. The client can 

work with the file in the same way as if it is stored locally on their local system. If the client 

finishes working on the file, it goes back over the network to the server, which saves the original or 

modified file for later retrieval by the same or another user. DFS also uses a different naming 

scheme to map and track files located on different non-central servers. It organizes its files 

according to a hierarchical file management system. [2]. 

Storing data in the cloud is related to risks of data loss. To cope with such issues various 

algorithms are used. One of them, proposed by Naor and Roth is an information dispersal algorithm 

over arbitrary graphs. In this model, an arbitrary file f is distributed among the nodes of the graph in 

such a way that each node of the graph, referring to its own memory and to its neighboring nodes' 

memory, can restore the contents of f. Their scheme can be used to store files in distributed 

networks. The main idea of these algorithms is to add some redundancy to the information, and then 

break it up into n fragments, each of which is transmitted to one of the parties. Propagation 

algorithms are used to slice data packets so that they cannot be recognized when they are in storage 

arrays or traversing a network. The data can be re-collected on the receiving device. The 

effectiveness of any information dissemination algorithm is calculated taking into account the size 

of the parts transferred to each participant. Information dissemination algorithms provide a 

methodology for storing information piecemeal (dispersed) across multiple locations so that 

redundancy protects information in the event of a location failure, but unauthorized access at any 

one location does not provide useful information. Only the creator or user with a list of recent 

pointers with the original propagation algorithm can correctly collect the complete information. It 

has been expanded to include peer-to-peer (P2P) file sharing technologies and protocols, such as 

those based on the Bit Torrent protocol, which has proven its reliability on the Internet [3]. 
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In conclusion, in current research technologies which make storing data in the cloud were 

presented. An overview of underlying technologies for implementing cloud data storage was 

provided including storage virtualization, distributed file system, data dispersal algorithm. Data 

storage is crucial part of software ecosystem and ability to provide large amounts of storage volume 

on demand is the reason why cloud storage technologies are relevant and needed. 

 

References: 

1. A STUDY ON CLOUD STORAGE [Online] // International Journal of Computer Science 

and Mobile Computing. – 2014. – Available: 

https://ijcsmc.com/docs/papers/May2014/V3I5201499a81.pdf. 

2. Evolution and Analysis of Distributed File Systems in Cloud Storage: Analytical Survey 

[Online] // IEEE International Conference on Computing Communication and Automation (ICCCA 

2016)At: Galgotia University. – 2016. – Available: 

https://www.researchgate.net/publication/312469756_Evolution_and_Analysis_of_Distributed_File

_Systems_in_Cloud_Storage_Analytical_Survey. 

3. A Survey on Storage Virtualization and its Levels along with the Benefits and Limitations 

[Online] // INTERNATIONAL JOURNAL OF COMPUTER SCIENCES AND ENGINEERING. – 

2016. – Available: 

https://www.researchgate.net/publication/305933028_A_Survey_on_Storage_Virtualization_and_it

s_Levels_along_with_the_Benefits_and_Limitations. 

 

 

 

 

 

UDC 004.514 

METHODS FOR DETERMINING SPATIAL ORIENTATION IN AUGMENTED 

REALITY USING MARKERS 

RADOUTSKA A.K. (anna.radoutska@nure.ua) 

 Kharkiv National University of Radio Electronics 

 

The thesis discusses the most common pipeline for defining augmented reality markers and 

selects existing fast algorithms for each stage. 

 

Today, augmented reality systems are becoming more widespread. Therefore, it becomes 

important to develop and implement methods that allow you to quickly identify objects in the real 

world.  

There are two main approaches to creating augmented reality: using a pre-made marker that 

needs to be printed, and without one. Both approaches, using algorithms of "computer vision", 

recognize objects in the frame and complement them. The most common recognition algorithms for 

creating augmented reality with a pre-prepared marker / markers. Any shape or object can be a 

marker. But in practice, we are limited by the resolution of the camera, the features of color 

rendering, lighting and the processing power of the equipment (when it comes to working in real 

time). Therefore, the most common is a black and white marker of a simple form. As a rule, it is a 

square or rectangle with an identifier-image inscribed inside. The main types of markers correspond 

to 4 common systems: ArToolKit (ATK) marker system; Institut Graphische Datenverarbeitung 

(IGD) marker system; Siemens Corporate Research (SCR) marker system; Hoffman marker system 

(HOM) used by SCR and Framatome ANP. In general, the process of identifying a marker is as 

follows: a) We bring in grayscale; b) Image binarization (threshold); c) Determination of enclosed 

areas; d) Select the contours; e) Select the corners of the marker; f) Transform the coordinates 

(Figure 1). 
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