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Abstract
Autonomous Guided Vehicle is a mobile robot that can move autonomously on a route  or lane in an indoor or
outdoor environment while performing a series of tasks. Determination of the shortest route  on an autonomous
guided vehicle is one of the optimization problems in handling conflict-free routes that have an influence on the
distribution of goods in the manufacturing industry's warehouse. Pickup and delivery processes in the distribution on
AGV goods such as scheduling, shipping, and determining the route  of vehicle with short mileage characteristics, is
very possible to do simulations with three AGV units. There is a windows  time  limit on workstations that limits
shipping. The problem of determining the route  in this study is considered necessary as a multi-vehicle route
problem with a time  window . This study aims to describe the combination of algorithms written based on 
dynamic  programming to overcome the problem of conflict-free AGV routes using time  windows . The combined

approach of the Dijkstra  and Floyd-Warshall algorithm  results in the optimization of the closest distance in
overcoming conflict-free routes. Copyright © ���� Institute of Advanced Engineering and Science. All rights reserved.
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 Autonomous Guided Vehicle is a mobile robot that can move autonomously 

on a route or lane in an indoor or outdoor environment while performing  

a series of tasks. Determination of the shortest route on an autonomous 

guided vehicle is one of the optimization problems in handling conflict- 

free routes that have an influence on the distribution of goods in  

the manufacturing industry's warehouse. Pickup and delivery processes in  

the distribution on AGV goods such as scheduling, shipping, and 

determining the route of vehicle with short mileage characteristics, is very 

possible to do simulations with three AGV units. There is a windows time 

limit on workstations that limits shipping. The problem of determining  

the route in this study is considered necessary as a multi-vehicle route 

problem with a time window. This study aims to describe the combination of 

algorithms written based on dynamic programming to overcome the problem 

of conflict-free AGV routes using time windows. The combined approach of 

the Dijkstra and Floyd-Warshall algorithm results in the optimization of  

the closest distance in overcoming conflict-free routes. 
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1. INTRODUCTION 

Vehicle transportation systems based on AGVs have been developed for decades. They are 

technically advanced and complex. There are many tactical and operational issues which have to be 

addressed. Decisions related to the design stage have a very large impact on future system performance [1]. 

This area includes issues such as: 

 guide-path design 
 estimating the number and location of parking, pick-up and delivery points, 

 estimating the number of required vehicles 

The second area of problems relating to system management includes the following: 

 positioning of idle vehicles, 
 vehicle dispatching, 

 vehicle routing, 

 vehicle scheduling, 

 collision and deadlock avoidance 

One such interpretation involves the following problem: if a delivery decision is made, the route and 

schedule must be planned for another AGV, that the purpose of AGV scheduling is to send an AGV set and 

the route mission is to find a suitable route [2]. But on another interpretation, determining the vehicle route 

must be in accordance with the order of stations that must be visited by this vehicle. Scheduling also 
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 This paper presents an analysis of Direct Power Control (DPC) technique for 

the Three-Phase Pulse Width Modulation (PWM) AC-DC converter under 

unbalanced supply condition. Unbalance condition will cause the presence of 

unbalanced current and voltages thus produce the negative components on 

the grid voltage as well as severe performance degradation of a grid 

connected Voltage Source Inverter (VSI). The input structures for 

conventional DPC has been modified with a three simpler sequence networks 

instead of coupled by a detailed Three-Phase system method. The imbalance 

voltage can be resolved by separating from the individual elements of voltage 

and current into symmetrical components called Sequence Network. 

Consequently, the input power relatively improved during unbalanced 

condition almost 70% through the measurement of Total Harmonic 

Distortion (THD) from the conventional Direct Power Control (DPC) in 

individual elements which is higher compared to separate components. 

Hence, several analyses are performed in order to analyze the steady state 

and dynamic performance of the converter, particularly during the load and 

DC voltage output reference variations.  
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1. INTRODUCTION 

Power converter is necessary especially in AC and DC motor control circuits and acts as the link or 

the transforming stage between the power source and the power supply output [1]. There are several mains of 

converters based on the source of input voltage and the output voltage and these falls into four categories 

namely the AC-DC converter known as the rectifier, the DC-AC that named as inverter, the AC-AC 

converter or frequency changer, and lastly the DC-DC voltage or current converter. Each has its advantages 

and drawbacks, which determines the suitability for any specific application [2]. However, this research is 

approach for AC-DC converter for more specific and concern.   

AC-DC converter plays an important role in many power electronics system. The vast application of 

this converter leads to the development of many control techniques. The example of control techniques 

covers hysteresis current control (HCC), voltage-oriented control (VOC) which similar to the Field Oriented 

Control (FOC) and Direct Power Control (DPC) which imitates the basic idea of Direct Torque Control 

(DTC). Each control technique has its own way of controlling the power converters as a result their aims to 

reduce the harmonics up to some limit [3].  

However, these advanced features of PWM AC-DC converters are not fully achieve under  

the unbalanced three-phase input supply [4]. Thus, it indicates to harmful to all polyphase loads, especially  
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 An article presents the approach for the botnets’ low-rate a DDoS-attacks 

detection based on the botnet’s behavior in the network. Detection process 

involves the analysis of the network traffic, generated by the botnets’  

low-rate DDoS attack. Proposed technique is the part of botnets detection 

system–BotGRABBER system. The novelty of the paper is that the low-rate 

DDoS-attacks detection involves not only the network features, inherent  

to the botnets, but also network traffic self-similarity analysis, which  

is defined with the use of Hurst coefficient. Detection process consists of  

the knowledge formation based on the features that may indicate low-rate 

DDoS attack performed by a botnet; network monitoring, which analyzes 

information obtained from the network and making conclusion about 

possible DDoS attack in the network; and the appliance of the security 

scenario for the corporate area network’s infrastructure in the situation of 

low-rate attacks. 

Keywords: 

Botnet detection  

Cyber attack 

Hurst coefficient 

Low-rate DDoS attack 

Network traffic self-similarity 

Copyright © 2020 Institute of Advanced Engineering and Science.  

All rights reserved. 

Corresponding Author: 

Sergii Lysenko, 

Department of Computer Engineering and System Programming,  

Khmelnytskyi National University,  

11 Instytutska str., Khmelnytskyi, Ukraine, 29016. 

Email: sprlysenko@gmail.com 

 

 

1. INTRODUCTION 

Nowadays the cybercriminals implement different ways to obtain the profit from the legitimate 

businesses, which have become theirs target. Malware are one of the most powerful cybercriminals’ tools for 

attaining such goals [1-2]. One the type of the malicious action against the users’ computer systems, cloud 

infrastructure the distributed denial-of-service (DDoS) attacks–the attempt to disrupt normal traffic of  

a targeted server, service or network by overwhelming the target or its surrounding infrastructure with a flood 

of Internet traffic [3].  

In the modern cyber world a botnets are the main tool for performing of such type of attacks [4]. 

The bots of botnets are compromised devices designed to attack a single server, network or application with 

an overwhelming number of requests, packets or messages. A low and slow attack is a another type of DoS 

or DDoS attack that relies on a small stream of very slow traffic with requests which can target application or 

server resources, thereby preventing genuine users from accessing the service. To carry out low and slow 

attacks cyber attackers can use HTTP headers, HTTP post requests, or TCP traffic.  

Unlike a brute-force attacks, the low and slow attacks require very little bandwidth and can be hard 

to mitigate, as each bot is a legitimate Internet device and generate by them slow attack traffic is very 

difficult to distinguish from those of legitimate clients [5–6]. One of the way of the low-rate DDoS attacks 

detecting is the traffic analysis concerning its self-similarity of traffic. This method allows identifying  

the hidden malicious traffic in real-time. 
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