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We write the equations in general form 
i i StatP Pω = − ,  (9) 

i i MCKP Pϑ = − ,  (10) 
and create a difference i i iσ ω ϑ= −  

i i iσ ω ϑ= − = i Stat i MCK MCK StatP P P P P P− − + = −  (11) 

i MCK StatP Pσ = −       (12) 
In view of the equation (12), we can conclude 

that in order to assess the accuracy of calculation of 
areas of the studied sites, it is possible to have areas 
that are calculated by the coordinates obtained from 
satellite observations in the “static” mode, as well 
as areas that are predefined by comparable 
coordinates in the local system of coordinates.  

The obtained results and their analysis 

Now, as to the accuracy of calculation of areas 
in the local system of coordinates.  

At the beginning, let us consider the accuracy 
with which coordinates of points of city 
polygonometry are obtained. As an example, take 
the plot B-2 for calculation. Number of lines on this 
site is  n = 7 with the average length of the line 

. 1760cepS =  m and the length of the course 

14080L =  m. According to the requirements of 
Instruction [Instruction on topographic marking, 
1999], we accept a relative measurement error of 

sides in polygonometry of Class 4 1
25000

Sm
S

= . 

General error М in the location of the final point of 
the course 2 2 2M t u= + , where t, u – longitudinal 
and transverse error of the course.  

Let us write down 
"

"
3

12
m nu Lβ

ρ
+

= ,     (13) 

where "mβ  – mean-square error of measurement of 

angles, which we accept "mβ =3”, "ρ =206265”. 
Hence we get: 

" "

" "
3 3 1014080 0.1869

12 206265 12
m nu Lβ

ρ
+

= = =  m. 

Taking into account the principle of equal 
influence, we accept t u= . Then 2 2 22 2M t u= = , 
or 2M t= , 2M u=  = 0,2643m. If to take into 
account that the number of points of the course is 8, 

the unknown error in the planned position of the 
point is calculated by the formula: 

8XY
Mm =  = 0,093 m          (14) 

Let us write a relative error of the course  
1M

L T
=  or 2 2 1t u

L L T
= = ,    (15) 

From where 1
53200

M
L

= , which is consistent 

with accuracy of polygonometry of class 4. Thus, 
the area calculated analytically by known formulas 
will contain the error, the value of which mainly 
depend on the error of the planned position of 
points of polygonometry.  

The results are given in Table 3, which includes 
names of the simulated plots (polygons) with a 
corresponding number of points, areas calculated in 
the local coordinate system and USC-2000, and 
presents the results of comparison of the measured 
dP (m2) = 2000−− УСКМСК РР , and calculated by the 
formular (4) values mP (m2).  

To the measured or “practical” we refer 
comparison of results of calculation of areas by the 
coordinates in the local system with areas defined 
by coordinates of satellite observations in RTK-
mode. To the calculated we assign accuracy of 
areas defined by the formula (4), taking into 
account values of received error of planned position 
of point of city polygonometry.  

In fact, this is the comparison of instrumental 
methods of classical geodesy with satellite. It is 
advisable in this case to ask questions if the use of 
points of traditional geodetic framework and 
networks of thickening, such as urban traverse 
networks, can provide the necessary accuracy 
during the cadastral measuring and how it will 
affect the differences in the values of areas. 

In our example, we can state that areas of 
figures defined by coordinates in the local system 
(MSC) obtained as a result of the classic geodetic 
works mainly correlate with areas obtained from 
the results of satellite observations in RTK mode. 

Analyzing the data of the table, we notice that 
the value dP(m2) in the vast majority are positive, 
except for the figures B i G. As we can see, the 
value of differences of areas dP % are relatively 
small in percentage, from 0.0002 to 0.0028 % and 
practically do not depend on the size of the area. 
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