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Розділ 1.  

 

Математичне і комп'ютерне моделювання 

складних процесів 
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DEVELOPMENT OF A GRAPHICAL-ANALYTICAL MODEL OF A DIESEL-

GENERATOR REVOLUTION PERIOD MEASUREMENT PROCESS 

DROZDOV P.V., USHKARENKO O.O. (maestrotees@gmail.com) 

Admiral Makarov National University of Shipbuilding (Ukraine)  

 

In the the paper the features of developing a graphical-analytical model of a diesel-generator 

rotor rotation period and angular position measurement process is considered. The information 

obtained as a result of the measurement process is used in the diesel unit speed control system. The 

proposed technical solution allows to reduce the transmission of oscillatory movements of an 

electric machine rotor and its influence on the process of controlling the speed of a diesel unit. 

 

The technique to form mathematical models of logical-dynamic processes in various control 

and management systems, which described in [1], allows to create a graphical-analytical models of 

data aquisiton and control process in order to get some new technical solutions. At the same time, 

an analytical description of the elements of systems and processes of signal conversion in relation to 

autonomous electric power systems (AEPS), as shown in [2, 3], opens up opportunities to use a 

formal approach to solving the problems of deeveloping various control systems.  

The aim of proposed research is further development of technical means for measuring various 

parameters of power units as part of the AEPS, and, as a result, improving the quality of control. 

The process of forming the arguments, which contain information about the revolutions period 

(Тω) of the rotor «ω
Rotor

» of the three-phase generator f1-3(
Tor

Gener
±U

φ1-3) and, apparently, the drive 

diesel unit f1(Drive
Power

ω
±∆ω

), is described by a graph-analytical representation in Fig. 1. The process 

of forming the information sector «Information sector (T
ω

t)» for the activation of the optical 

information arguments (Δhνj
Inform

T
ω
) of the period of rotation «ω

Rotor
» of the rotor «Rotor

Gener
Drive» is 

performed using the disk f1(
Inform

Disk
T
ω), which is directed to the continuous optical radiation (hν), 

which is emitted by the LED f1(n-p
↑hν

). Optical radiation reflected from the disk has a discrete 

nature of information arguments (Δhνj
Inform

T
ω
), and is received by a semiconductor structure – 

photodiode  f1(
↓hν

n-p). Next, the voltage information arguments [
hν
ΔU

Inform
T
ω
] are formed, which are 

transmitted to the first input port f1(
↓
Port) of the microcontroller f1(Core

МК
). The reference voltage 

[ΔUj
T
ω]ref is supplied to the second input port f2(

↓
Port) of the microcontroller to form the correction 

signal [ΔUi
±∆T

ω
±∆ω

] at the output of port f1(Port
↑
). This signal controls the stepper motor (or direct 

current motor) f1(Drive
Step

T
ω
) to change the position of the fuel rail of the diesel engine, and, 

accordingly, the torque on the shaft (Mom
Rotor

T
ω
±∆ω) of the generator‘s drive motor – diesel engine 

f1(Drive
Power

T
ω
±∆ω). 

As a functional structure of disk f1(
Inform

Disk
T
ω) in this case, it is proposed to use laser disk 

f1(
Laser

Disk
Inform

ω), on the surface of which there is one information sector «
1
Information sector 

(T
ω

t)» or several consecutive information sectors «
1-3

Information sectors (T
ω

t)» [
+
Uj](T

ω
t
Sector

1), 

[
+
Uj](T

ω
t
Sector

2) and [
+
Uj](T

ω
t
Sector

3) that contain pre-written optical information [
hν
ΔUj

Inform
T
ω
] → 

[ΔUj
T
ω]ref, which corresponds to the voltage information arguments of the reference period «T

ω
t» of 

the rotor «Rotor
Gener

Drive» rotation. Writing of optical information arguments of the reference period  

«Tref» in consecutive information sectors «
1-3

Information sectors (T
ω

t)» [
+
Uj](T

ω
t
Sector

1), 

[
+
Uj](T

ω
t
Sector

2) and [
+
Uj](T

ω
t
Sector

3) on the surface of the laser disc f1(
Laser

Disk
ω

Inform
±T

ω
φ1-3

) s 
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performed inside the sector120
0
, and on its boundary optical information arguments are written, 

which correspond to information about the phases «φ1», «φ2» and «φ3» of the voltage arguments in 

the three-phase generator f1-3(
Tor

Gener
±U

φ1-3). 

 

 
 

Figure 1 – Graphical-analytical model of the period of rotation and the angular position of the 

generator rotor measuring process 

 

The process of measuring the period and angular position of the generator rotor, their 

processing by means of a microcontroller and the formation of a control signal for the fuel valve 

control system of the diesel unit is presented in Fig. 2. 

 

 
 

Figure 2 – Graphical-analytical model of the process of controlling diesel revolutions 

 

Using the contact structure of the fixator f1(Fix
Cont

), the laser disk f1(
Laser

Disk
ω

Inform
±T

ω) is fixed 

on the axis of the rotor f1(Axis
ω

Rotor) of the drive f1(Drive
Power

ω
±∆ω

) or the generator f1-

3(
Tor

Gener
±U

φ1-3) for joint rotation. At the same time, the functional semiconductor structure f1(n-

p
↑hν

) of optical radiation (
↑
hν) (LED) and the functional semiconductor structure f1(

↓hν
n-p) of 

receiving optical radiation (photodiode), at the output of which the structure of information 

arguments [Δhνj
Inform

T
ω
] is formed, are located on one side of the laser disk f1(

Laser
Disk

Inform
ω) 

opposite one of the information sectors «
1-3

Information sectors (T
ω

t)» to activate the structure of the 

voltage information arguments [
hν
ΔU

Inform
T
ω
]. 

Conclusion. The features of using the method of graphical-analytical representing of the 

converting information arguments procedure in the functional structures of control systems for 

autonomous electric power system are considered. The proposed technical solution for measuring 

the period of rotation and the angular position of the a diesel-generator rotor, a feature of which is 

the use of a spring in the device, makes it possible to reduce the impact of oscillatory movements of 
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an electric machine rotor onto a feedback signal, and, consequently, to improve a diesel engine 

control quality. 
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The article deals with studying the work of the DHT (Kademlia) and analysing the number 

of packets sent in order to optimise network parameters. 

Key words: P2P, peer-to-peer, DHT, network, Kademlia, packets, routing, C++ 

 

P2P, in full peer-to-peer, is a type of computer network often used for the distribution of 

digital media files. Each computer acts as both a server and a client—supplying and receiving files. 

Kademlia is an early implementation of the DHT (distributed hash-table). One of its major features 

is the XOR-based metric for topology construction. Kademlia uses four basic operations: PING, 

FIND_NODE, STORE and FIND_VALUE, of which we‘ll consider FIND_NODE. 

In order to study DHT we need an event simulation with packet counting to make the tests 

run faster. However, this method is also restricted by processor performance. 

 

 
Fig. 1 

 

All peers get a random 160-bit ID. Peers, or nodes, are stored as leaves in a binary tree. Each 

node‘s position is determined by the shortest unique prefix of its ID (Fig. 1). First, a large number 

of peers (about    ) generated in the swarm go through bootstrapping. According to Kademlia, 

each new node must have access  to a bootstrap node and put it in its own list of known nodes 

called bucket[1]. Then the newcomer initiates a search for its own ID. When other nodes get the 
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