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Problem 

In complex systems work on the creation of the State 

Land Cadastre occupy an important place Geodetic and 

Cadastral work performed for the purpose of mapping 

settlements, establishing and securing their borders 

inventory of land, housing and industrial fund and others. 

One of the basic materials inventory information is 

accurate materials and documents inventory, which 

depends mainly on the accuracy and detail of cadastral 

zniman. 

To implement cadastral zniman created the basis for a 

planned film density points that would ensure conducting 

survey work. 

Mathematical foundations of cadastral zniman known 

are: 

- State geodesic network; 

- Bit geodetic networks thickening; 

- Surveying geodetic network. 

Scenes geodetic network created, usually by laying 

theodolite traverse or moves between points with known 

coordinates. 

In some cases coordinate rotation angles boundaries 

and landmarks land can be made of the items specified 

methods of angular and linear-angular serif. In all these 

cases should be independent dual control determine the 

coordinates of points. 

According to [8.14] to ensure the required accuracy of 

the accounting unit display areas margin of error points 

shooting justification and landmarks nearest points 

regarding state geodetic network, geodetic networks 

thickening, local geodetic networks shall not exceed: 

- In the cities of Republican and regional 

subordination - 10 cm; 

- In other cities and towns - 20 cm; 

- In villages - 40 cm. 

As you know, the error planned paragraphs set basis is 

part of the error position landmark land. 

Thus, there is a problem installing the required 

accuracy of paragraphs planned shooting justification. 

Analysis of recent studies and publications relating to 

resolve this problem, 

The issue of necessary and sufficient accuracy of land 

areas depending on their size, shape, scale, planning and 

cartographic material location within the various political 

subdivisions, as well as the accuracy of the planned 

position of landmarks devoted many publications in 

scientific journals today. 

In [5] These results accuracy of the coordinates of 

landmarks of land in the cities of Republican and regional 

subordination (excluding the impact of density of 

removal contour plot). It was established that the land 

size P≤1000 m ^ 2 value of the mean square error of 

determining the coordinates of landmarks should not 

exceed 1-3 cm. Indicate that land larger than 1000 m ^ 2 

there are logical problems with regulatory harmonization 

precision tolerances definition of space. 

The issue of accuracy coordination of land plots in the 

inventory of land devoted to the work [6]. Precision 

coordinate boundaries of the land proposed to set 

depending on the required accuracy of its area. 

Justification errors relative position of adjacent points 

limits of land in the land inventory given in [15]. 

In [3] the questions the accuracy of the planned 

position of landmarks taking into account the mean 

square errors of adjacent points limits. It is claimed that 

the accuracy of the coordinates of landmarks, which is 

based on the accuracy of the scale of planning and 

cartographic materials currently can not serve as a 

reliable criterion of accuracy of cadastral mapping 

objects. 

The study of the accuracy of the areas of land in view 

of the number of contour points dedicated work [7]. It is 

shown that the accuracy of the land area increases with 

increasing density removal contour plot. 

In [11] indicated that the typical land in conditions of 

urban areas should be considered land with the number of 

turning points n = 4 and the area of P = 200-600 m ^ 2, 

which can be found on the magnitude of the required 

accuracy for the position of landmarks plots rectangular 

shape. The optimal standard deviation position turning 

point for off-site geodetic framework can be considered 

as having no more than 5 cm. 

In [1] the position of landmarks land set basis points 

relative offered to determine with accuracy of 1.7 cm. 

The established requirements to the cadastral parameters 

zniman methods of angular and linear serif. 

In [2] shows that large cities with high cost land 

position limits most massive land (up to 2 hectares) 

should determine the mean square error of 5 cm relative 

items Urban geodetic network. 

Question accuracy planned paragraphs shooting 

grounds and landmarks in the inventory of land 



settlements discussed in [4]. Established that the design 

rationale methods shooting serif (direct angular, linear, 

angular, linear) method provides the highest accuracy 

linear-angular serifs. 

Remaining part of the overall problem 

Not given due attention to accuracy of construction 

planned for substantiation required accuracy of the areas 

of land in the cadastral survey. 

The Problem 

Study accuracy planned paragraphs set basis and 

landmarks, depending on the required accuracy of the 

areas of land, taking into account their size, shape and 

density of the location of points of the contour plot. 

The main material 

As indicated in the formulation of the problem, 

according to regulatory documents [8,14] margin of error 

of turning points of land boundaries and landmarks 

nearest points regarding state geodetic network in the 

cities of republican and regional submission should not 

exceed 0.10 m. 

The magnitude of the error associated with precision 

scale! 500, adopted basic scale cadastral zniman in 

settlements. 

The scale removal is the original setting for the 

accuracy plans, and for the accuracy of the area. 

For graphics (paper) plans and maps accuracy 

geodetic networks calculated based on the accuracy of 

the scale (0.1 mm), and the margin of error taken twice 

(0.2 mm) Scale plan or map. 

In connection with the electronic plans and maps of 

the term "precision scale" practically loses its essence, as 

in this case, the accuracy of cadastral mapping objects 

does not depend on the accuracy of scale, and the 

accuracy removal [12]. 

As the results of research, even such a large scale as 1: 

500 in many cases can not ensure the required accuracy 

of the planned position of landmarks land, and hence the 

accuracy of their relevant areas. 

In accordance with the principle of equal exposure 

errors paragraphs set basis and errors geodetic reference 

landmark to write the set basis points [3]: 

𝑚𝑡 =  𝑚𝐿
2 + 𝑚к

2,                           (1) 

where m_t - mean square error of the planned position 

relative to the nearest landmark set basis points; 

m_L - mean square error of paragraph crew planned 

basis; 

m_k - mean square error of a geodetic reference 

landmark paragraph crew bases (coordination error). 

From equation (1) we have: 

𝑚𝐿 = 𝑚к =
𝑚𝑡

 2
 .                     (2) 

Mean square error m_P determine the area of land 

close to the rectangular shape, with the number of turning 

(contour) n_P = 4 points can be calculated by the formula 

[13]: 

𝑚𝑃 = 𝑚𝑡 𝑃 (1 + 𝑘2)/2 𝑘,               (3) 

where P - the area of land; 

k - coefficient of elongation plot. 

From formula (3) we have: 

𝑚𝑡 =
𝑚𝑃

 𝑃 (1+𝑘2)/2 𝑘
.                     (4) 

In accordance with applicable regulatory documents 

[10.14] mean square error m_P determine the area of land 

in the cities of republican and regional submission should 

not exceed 1 m ^ 2, and the relative - 1/1000. 

When m_P/P = 1/1000 in the formula (4) is written as: 

𝑚𝑡 ≤
 𝑃∗10−3

 (1+𝑘2)/2 𝑘
.                        (5) 

Similarly (including this condition), formula (2) takes 

the form [4]: 

𝑚𝐿 ≤
 𝑃∗10−3

 2 (1+𝑘2)/2 𝑘 
.                    (6) 

As follows from [9], the highest price in towns with 

land size P = 500-1000 m ^ 2, which meet the regulatory 

requirements to accommodate many types of commercial 

and business activities. 

To do this, calculate the mean square error m_L 

planned paragraphs shooting justification for the required 

accuracy of the areas of land the size of 500-1000 m ^ 2. 

The calculation results m_Lnavedeni in the table. 

 

𝑃, м2 𝑚𝐿, м 

𝑘 = 1 𝑘 = 2 𝑘 = 3 𝑘 = 4 𝑘 = 5 

500 0,016 0,014 0,012 0,011 0,010 

600 0,017 0,015 0,013 0,012 0,011 

700 0,019 0,017 0,014 0,013 0,012 

800 0,020 0,018 0,015 0,014 0,012 

900 0,021 0,019 0,016 0,014 0,013 

1000 0,022 0,020 0,017 0,015 0,014 

 

aking into account the density removal contour plot 

(at n_P> 4) Formula (5) and (6) we write according as 

[7]: 

𝑚𝑡 ≤
 𝑃∗10−3

 (1+𝑘2)/2 𝑘𝑘𝑛
                        (7) 

 

𝑚𝐿 ≤
 𝑃∗10−3

 2 (1+𝑘2)/2 𝑘 𝑘𝑛
,                    (8) 

 

Conclusions 

Accuracy planned paragraphs set basis to ensure the 

required accuracy of the areas of land (m_P≤1 m ^ 2, 

m_P/P = 1/1000) size P = 500- 1000 m ^ 2 in the towns 

of republican and regional submission should not exceed 

1- 2 cm. 

The formula for evaluation of accuracy planned 

paragraphs set basis and landmarks can be used in 

coordination of land plots sized P≤1000 m ^ 2 is the most 



common in market transactions with the land, and - 

nesutsilniy inventory of land settlements. 
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