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де S1 - результат сегментації, отриманий за допомо-

гою одного з методів сегментації, S2 - сегмент, побудо-
ваний експертом, c

1S - контур сегмента, отриманий за 
допомогою одного з методів сегментації, c

2S   - побу-
дований експертом контур сегмента. Загальна помилка 
сегментації (9): 

 
FNRFPRMA   (9)

 
Оцінка якості сегментації оцінюється загальною по-

милкою сегментації.  Чим  менше помил-
ка сегментації, тим вище якість методу сегментації. 

ВИСНОВКИ 
Достовірність комп’ютерного дешифрування фор-

мально характеризується відношенням числа правиль-
но класифікованих пікселів до їх загальної кількості і 
становить у середньому 70 - 85%, помітно падаючи зі 
збільшенням набору об’єктів що дешифрують-
ся. Проведений аналіз довів, що достовірності локалі-
зації у 90 - 95% можна домогтися для 2-3 кла-
сів. Задовільними вважаються результати, якщо пра-
вильно визначено 70 - 85% локалізованих 
об’єктів. Запропонований у статті метод оцінки якості 
сегментації на основі сукупності і показників точності й 
достовірності локалізованих даних дозволяє розробити 
ефективну інформаційну технологію автоматизова-
ної обробки і аналізу зображень у системах аерокосміч-
ного моніторингу. 
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INTRODUCTION 
One of the important indicators of diesel power plants 

is the cost, which is the ratio of energy produced to the fuel 
consumption per hour of operation. Reducing fuel con-
sumption will improve the energy efficiency of autonomous 
diesel power. The main reasons for the increase in fuel 
consumption are low temperature and loading inefficient 
diesel-generator units (DGU) [1]. In [2-4] the ways to re-
duce the fuel consumption of existing shipboard electric 
power systems (SEES) by introducing a buffer storage and 
transfer of power diesel generators at variable speed de-
pending on the electrical load. However, these methods 
require a radical reorganization of the structure and modes 
of operation of the plant. This raises the problem of simula-
tion of the power plant, as a result of which must be ob-
tained diagrams of consumers of electricity and power 
delivered diesel generators on the total load, in the form of 
records in the database. Modeling of ship power electrical 
loads are dedicated papers [2, 3, 5], but there the result of 
the simulation is the total power consumption schedule 
SEES used to determine the composition and powers of the 
projected power generating units. In order to optimize the 
composition of generating units there must be received the 
load graphics for each of the units. One of the possible 
methods of improving the quality of the analysis and syn-
thesis of logic-dynamic processes with high information 
content is analytical [5, 6] and graphic-analytical method 
by which it is possible to analyze the correctness of process-
es generated in a variety of control systems, including 

autonomous electric power units. With the development of 
microprocessor technology in the energy sector [7], it be-
comes necessary to use analytical information technologies 
for the analysis and synthesis of various control systems [8, 
9]. 

PURPOSE 
The study proposes the principles of software develop-

ment for selecting the optimal values of rated power gen-
erating units, based on the statistical processing of infor-
mation about the daily workings of the energy generators 
accumulated software top-level automated control system 
power plant. The calculated nominal capacity can be used 
to select the DGU when upgrading the ship power plant. 

THE MAIN MATERIAL 
The instantaneous value of the load power is a random 

variable and is determined by the composition of the in-
stantaneous values of loads of individual consumers. 
Schedule power consumption of each device is formed by 
three components: the power level p, t duration of the work 
and the duration of the pause , which may be permanent 
or randomly distributed in time [10]. In [10, 11] adopted 
the following algorithm for calculating loads, designed as a 
package of applications: modeling power level, duration of 
work and pauses for each user; imposition of components 
on the load curve of the consumer; formation of the sched-
ule based on the total load of all simulated loads of con-
sumers. The above algorithm can not account for correla-
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tions between modes consumers. The paper proposes the 
use of the automatic approach for scheduling work and 
loads of consumers generating units, which will formalize 
the problem of modeling and taking into account the rela-
tionship between consumers. 

For correct sizing the generator power is necessary in 
the first place on the basis of information accumulated over 
a certain period of operation of the automated control 
system, perform the calculation of peak load power: 

 


g

i

i
j

nmj
п PP

1
;1

max , (1)

where пP  – the peak load power plants, 
i
jP  – power supplied by the DGU in i

jP  point in 

time, 
g – the number of diesel generators, 
m – number of full days, during which the accumula-

tion of information, 
n – the number of records per day. 

The maximum load of the total power of all diesel 
generators, is calculated from the peak power with a small 
(up to 20%) margin: 

пfill PkP max , (2)

where maxP  – the maximum load power, 

пP  – peak load power plants, 
 kfill  – safety factor in fractions of a unit. 

Since the optimal will be the combination of power 
generating units at which the average deviation from the 
nominal load is minimal and maximal duration of works 
DGU, the next step is to do the following. 

1) Formation of the average daily power generation all 
the diesel generators: 

m

P
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k
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  1 1

,

, 
(3)

for  ni ,1 , where g – the number of diesel genera-
tors, 

m – number of full days, during which the accumula-
tion of information, 

iP    – The average value of the power generation 
per day i, 

k
ijP ,   – Power supplied by the DGU in Pk at j time for 

the i day. 
2) The formation of the many possible combinations of 

nominal capacity of DGU. The initial data for their calcula-
tion are the minimum power diesel generator step of vary-
ing capacity and power which must provide all the diesel 
generators. The number of possible combinations is calcu-
lated as: 





max

1

c

i
icc , (4)

where 

1
1

1
minmax

max 





P

PgP
c

,
 

and 

 1max  icci . 

For each ci – the amount of combinations of tuples 
power ratings are calculated as DHA (for example, three 
units): 

 
321 ,, kkk PPP , (5)

where  
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1
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1 PiPPP jik  , 
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2
,

2 PjPPP jik  , 
21

max
3
,

3
kkjik PPPPP  , 

(6)

for each  icj ;1 , maxP  – the maximum load pow-
er. 

3) The calculation of the power delivered to the total 
load for each diesel generator set from each tuple. The 
calculation is performed on the basis of the average daily 
power generation and the following conditions are met: 
the first the generator rated power equal to the first value 
tuple is connected to the main switchboard bus bars; each 
successive generator switched to the parallel operation of 
the previous load provided by more than 80%; when load-
ing at least 20% of at least one of the generators of the last 
paralleling DGU is disabled; the load is distributed strictly in 
proportion to the nominal power of the generator. 
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tions between modes consumers. The paper proposes the 
use of the automatic approach for scheduling work and 
loads of consumers generating units, which will formalize 
the problem of modeling and taking into account the rela-
tionship between consumers. 

For correct sizing the generator power is necessary in 
the first place on the basis of information accumulated over 
a certain period of operation of the automated control 
system, perform the calculation of peak load power: 

 
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where пP  – the peak load power plants, 
i
jP  – power supplied by the DGU in i

jP  point in 

time, 
g – the number of diesel generators, 
m – number of full days, during which the accumula-

tion of information, 
n – the number of records per day. 

The maximum load of the total power of all diesel 
generators, is calculated from the peak power with a small 
(up to 20%) margin: 

пfill PkP max , (2)

where maxP  – the maximum load power, 

пP  – peak load power plants, 
 kfill  – safety factor in fractions of a unit. 

Since the optimal will be the combination of power 
generating units at which the average deviation from the 
nominal load is minimal and maximal duration of works 
DGU, the next step is to do the following. 

1) Formation of the average daily power generation all 
the diesel generators: 
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for  ni ,1 , where g – the number of diesel genera-
tors, 

m – number of full days, during which the accumula-
tion of information, 

iP    – The average value of the power generation 
per day i, 

k
ijP ,   – Power supplied by the DGU in Pk at j time for 

the i day. 
2) The formation of the many possible combinations of 

nominal capacity of DGU. The initial data for their calcula-
tion are the minimum power diesel generator step of vary-
ing capacity and power which must provide all the diesel 
generators. The number of possible combinations is calcu-
lated as: 
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and 
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For each ci – the amount of combinations of tuples 
power ratings are calculated as DHA (for example, three 
units): 
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for each  icj ;1 , maxP  – the maximum load pow-
er. 

3) The calculation of the power delivered to the total 
load for each diesel generator set from each tuple. The 
calculation is performed on the basis of the average daily 
power generation and the following conditions are met: 
the first the generator rated power equal to the first value 
tuple is connected to the main switchboard bus bars; each 
successive generator switched to the parallel operation of 
the previous load provided by more than 80%; when load-
ing at least 20% of at least one of the generators of the last 
paralleling DGU is disabled; the load is distributed strictly in 
proportion to the nominal power of the generator. 
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diesel generators, powered paper is based on two criteria: 
the minimization of fuel consumption and maximize the 
time congestion engines. Also, the basic condition is a 

constant number of generators of electricity during the 
modernization of the power plant. 
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