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ANNOTATION 

This document contains information about the purposes, conditions of application and the methods 

used for automated quality control and correction of digital maps for the specific application of 

Geoinformation system «Panorama» (GIS «Panorama х64») PARB.00046-06. It is described the types of 

control used for quality control of digital mapping and editing order information on the control results. 

There is a description of the technological scheme of operating for verification the quality of the 

information. 
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1 GENERAL INFORMATION 

1.1 Assignment 

Technology of quality control and editing of digital maps, special maps and city plans is designed to 

automate the quality control process of digital maps and edit them according to the results of control or in 

automatic mode. 

 

1.2 Conditions of use 

Successful exploitation of Technology and greater use of special software requirements the PC 

should be as follows: 

- Processor: Intel Pentium IV – 3 GHz or higher; 

- RAM: 4 GB or higher; 

- free space in one partition of a hard disk: 2 GB or higher; 

- screen size of at least 1280 by 1024 pixels; 

- manipulator «mouse»; 

- keyboard; 

- operating system: MS Windows XP and above. 

 

1.3 Personnel requirements 

Persons operating the technology should have a secondary special education in the field of 

cartography, topography, geodesy, to have the skills to work with the PC as a user and take a course of 

using this technology. 

The person responsible for the preparation and maintenance of the classifiers, create models of the 

vectorization, the definition of processing should have higher education in the field of cartography and 

experience with digital maps. 
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2 TYPES OF DIGITAL MAP CONTROL  

The control information may be performed at various stages of the creation and use of a digital map. 

The information is controlled in steps of loading the map format SXF, unloading map in SXF format, 

control the absolute heights (elevations) of objects, monitoring the quality of vector data, control 

inscriptions metrics, monitoring reports of objects in the area.  

 

2.1 Control at boot from SXF format files 

When you boot from SXF file format automatically place the following types of control: 

- control of information integrity; 

- matching rectangular and geodetic coordinates; 

- matching its theoretical framework sheet arrangement; 

- compliance with downloadable information file system resources (RSC); 

- monitoring of information structure. 

 

2.1.1 Conformity of information integrity  

SXF format in its structure has a field «Checksum». When unloading data, this field is filled, and 

when downloading information, this field is compared with the calculated checksum on the SXF file. If 

the checksums do not match, there is the message about their mismatch. The operator can continue or stop 

the processing of a sheet. If SXF file was not created by the means of Panorama system, the checksums 

do not match. In this case, the responsibility for the integrity of the information assumes the operator. 

 

2.1.2 Conformity control of rectangular and geodetic coordinates 

This control is performed automatically when loading a sheet of a topographical map projection 

Gauss-Kruger. In this projection, it is possible to accurately calculate the coordinates of the corners item 

sheet with precision to the second. These data are computed the rectangular coordinates of the corners 

item sheet and cross-checked with the data that it was entered in the map passport. If the data does not 

match, you receive a dialogue about the discrepancy between the data. The operator can continue 

processing the map sheet, replacing the rectangular coordinates are calculated, continue processing, 

leaving the rectangular coordinates unchanged, or stop the processing of the sheet. If the difference of the 

coordinates is more than 1 meter, it is necessary to load the sheet without changing the coordinates and 

after the download to perform the rectangular coordinates or geodetic. If the wrong grid coordinates, you 

need to download it again with the replacement of rectangular coordinates. If the wrong geodetic 

coordinates, it is necessary after loading with the same coordinates by means of system Panorama to 

correct geodetic coordinates and upload information in format SXF with the subsequent download. If the 

operator is unknown the reason for the inconsistencies in geodetic and rectangular coordinates, it should 

stop processing worksheet and refer to the editor area (system programmer). 

 

2.1.3 Conformity control of the sheet frame to its theoretical location 

This control is automatically executed when loading the map sheet. The sheet frame may not match 

its theoretical location. In the process of loading, there are calculated the theoretical size of the sheet 

frame and its values are compared with the available frame. If there is no frame, it is taken without the 

points of deflection of the passport map in format SXF. If the coordinate values of the points of the frame 

do not match, it issues a dialog where you can define the point with the maximum coordinate discrepancy. 

If there is the process of downloading information from the SXF format, the coordinate values of 

the differences should not exceed one discrete (increment -the ratio of the scale to the digital map). If the 

value is less than one increment, the operator can continue downloading information from the conversion 

to the theoretical frame. If the value is more than one discrete value, it is necessary to find out the point of 

the framework in which the coordinate value is greater than allowable, download information without 
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conversion to the theoretical frame and analyze the location of the faulty points. After analysis, the 

operator can correct frame, upload information to SXF file and upload the information again or download 

the information again from the conversion to the theoretical frame of the sheet. 

If there is a process of creating information on not-transformed image, the operator may convert the 

information to a theoretical frame (leave its corresponding image), or convert to the theoretical frame, if 

the creation is completed. 

If the file is loaded SXF obtained after conversion from another projection, it is necessary 

information to align with the theoretical frame. 

The main reasons for erroneous inconsistency of coordinate frames in the file and calculated are: 

- error in the theoretical coordinate of the frame; 

- the wrong number of points from frame information; 

- the presence of points on the sides of the sheet frame in the information; 

- an incorrect order of the points from the sheet frame. 

 

The point of scope of information should start with the South-East corner and going clockwise, 

there it should be an odd number and more than 5.  

 

2.1.4 Conformity control of downloadable information towards a file of system’s resources 

This control is automatically performed when downloading information from SXF and TXF format. 

The compliance check is performed on the following parameters: 

- check in the classifier of system resources to the classification codes of objects,  present in the 

information; 

- check in the classifier of system resources codes semantic characteristics, present in the 

information; 

- check on the inadmissibility semantic characteristics in the classifier of system resources for a 

given classification code,  present in the information. 

 

When loading information, it is determined by the classification code of the object and its character 

of localization. If there is no entry with this classification code in the classifier of resources and the nature 

of localization, the boot program issues a message in the protocol (*.LOG) and it increases the error count 

in the sheet. The message indicates the unique number of incorrect object classification code and the 

nature of localization. In the semantic characteristic of the object, it is filled in with code semantics 32800 

value incorrect classification code. The error object is loaded into the work area in a layer of 

«SYSTEMIC» classification code «HIGHLIGHTED (ALLOCATED)…» and it will have on the map the 

color purple. After the analysis of the protocol operation, the operator can perform the following 

activities: 

- to add in the classifier missing object; 

- to reencode the erroneous object in the classifier by means of the task «Map Editor»; 

- to delete the wrong object by means of the task «Map Editor», after selecting it. 

 

After editing these errors, it can be automatically started the process of information converting. 

When you load information, it is determined the code of semantic characteristics. If there is no entry 

(record) with the semantics of the code in the classifier of resources, then the program of download 

displays a message in the protocol (* .LOG) and increases the error count on the sheet. The report states 

the unique number of erroneous object classification code, the localization and the semantics of the code 

wrong. In the semantic description, this semantics code will be recorded with code 0 with its value in 

symbolic form in the following structure: 

<semantics code> <space> <value>. 

After the analysis of the protocol, the operator can perform the following activities: 

- to add the missing semantic classifier code; 
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- to replace the faulty objects erroneous semantics on the selected classifier of system resources by 

means of Map Editor; 

- to remove erroneous semantics at the map objects. 

 

If the resource classifier for a given classification code and the nature of localization for the code of 

the semantic characteristic is not valid, the boot program issues a message in the protocol (*.LOG) and it 

increases the error count in the sheet. The message indicates the unique number of incorrect object 

classification code, character of localization and erroneous code semantics. After the analysis of the 

protocol operation, the operator can perform the following activities: 

- to add to the description of the object classifier for system resources the admissibility of the code 

semantics for the classification of objects by means of the Editor of the classifier; 

- to remove the invalid semantic characteristic by means Map Editor. 

 

2.1.5 Control of information structure 

This control is done automatically by downloading information from format SXF. The test is 

performed on the following parameters: 

- allowable number of sub-objects at the objects of the map; 

- the number of points from the objects and sub-objects of the map; 

- valid coordinate values in the metric description of object; 

- a valid description of the semantic characteristics of map objects; 

- a valid description of graphic information of the map objects; 

- a valid description of the texts the inscriptions of the map objects; 

- compliance with the record length the number of sub-objects and the number of points in a 

metric description of the object. 

 

When the errors are detected, it is appeared the corresponding message, and the object will be 

excluded from the list of downloadable. The message indicates the number and offset for the erroneous 

record. 

 

2.2 Control at the stage unloading in the file SXF (TXF) 

When uploading information in SXF format file, it takes automatically place the following types of 

control: 

- control of information integrity; 

- control of information structure. 

 

2.2.1 Control of information integrity  

This control is performed automatically during the export of information to formats SXF(TXF). The 

test is performed on the following parameters: 

- matching the number of objects in the map to the real number of objects on the map; 

- matching bias on the metric and semantic description of objects to the real beginning of the 

metric or semantic descriptions. 

 

When the errors are detected, the appropriate message is given, and the object will be excluded 

from the list of uploaded. The report states a unique number, classification code and the character of 

localization for the erroneous object. 
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2.2.2 Control of information structure 

This control is performed automatically during the unloading process information in formats SXF 

(TXF). The test is performed on the following parameters: 

- the maximum number of sub-objects at the map objects; 

- the maximum number of points at the object and sub-object maps; 

- admissible coordinate values in a metric describing of map objects; 

- valid description of semantic characteristics for objects in the map; 

- valid description of graphical information in map objects; 

- valid description of the inscription text from for map objects; 

- compliance of  the line length for record number of sub-objects, and the number of points in a 

metric describing the object. 

 

When errors are detected a corresponding message is issued and the object will be removed from 

the list paged. The message indicates a unique number, classification code and description incorrect 

localization of the object. 

 

2.3 Control the absolute heights 

Control the absolute heights (elevation) of the objects is the main task for the system of quality 

control and editing of vector maps. The sheets have to pass through «Control of quality information» and 

it does not have errors according to the results of this control. 

 

 

Figure 1 -  Type of dialog «Control the absolute heights of the objects» 

To perform the process of control the absolute heights, it is necessary to enter the value of vertical 

interval.  

The control can be performed in different modes: 

- taking into account the direction of digitizing objects, or exclude; 

- control the absolute heights for topographic maps at a constant vertical interval; 
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- control the absolute heights for a topographical map with a variable contour interval; 

- control the absolute heights for a geographical map according to the specified elevation values; 

- control the depth contours of the sheet at the specified depth values.  

 

2.3.1 Control the absolute heights for topographic maps 

To perform monitoring the absolute heights for topographic map, it is necessary to fulfill this task in 

the «Excluding the digitizing direction» with the correct specification vertical interval. If the scale is less 

than 1:500 000, it is a constant value, such as 20 meters, or a variable, for example, 0400 50 400 1000 

100 1000 9000 200. 

After correcting the errors in the heights contour, repeat run in the mode «Taking into account the 

direction» digitizing and, if it is necessary, to correct the direction of digitization.  

 

2.3.2 Control the absolute heights for geographic maps 

To perform the monitoring of the absolute height for a geographical map, it is necessary to perform 

this task in the «Excluding the digitizing direction» with a given value of heights, for example, 0 50 100 

150 200 300 and etc. 

After correcting the errors in the heights contour lines, repeat run in mode «Taking into account the 

direction of digitizing» and, if it is necessary, to correct the direction of digitization.  

 

2.3.3 Control the depths 

To perform the depth control it is necessary to perform this task with the specified height value, 

such as 0 50 100 150 200 300 and etc. 

 

2.3.4 Editing on the monitoring results of absolute heights 

The result of the task control the absolute heights is recorded in the error log and it can be viewed 

automatically by means of the «Map Editor» in the «View Results». 

On the screen of computer, the following information is displayed:  

- height and number of one object; 

- height and number of the corresponding object. 

 

If the height of the sign «+», the direction of digitizing an object – bottom-up, if the sign «–», then – 

from top to bottom. 

 

2.4 Control of quality information 

Control of quality information is an important step in the quality control system and editing the 

information. Structure information, passport data of the district and sheets of the district, the metric 

description of objects, semantic description of objects, the contents of the classifier for system resources, 

topological data in the area and other possible errors in the information area are controlled. Part of the 

error control program can automatically fix other errors get into the protocol error and can be fixed by 

means of the «Map Editor» using the preview system errors. The program «Quality control of vector 

map» can operate in two modes: 

- control; 

- edit. 

 

In the first mode, it is only stated the fact of the error and determined its location, without editing 

the data. In the second mode, there are some of the errors automatically fix them. 

The program «Quality control of vector map» can skip and not to perform part of the control or 

performing a control at the operator selected to the object list by the order of operator. 
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A set of types control and their parameters form a scheme of control. It is only actual during the 

current session of the program. For the formation of the current scheme of control, you can use a 

previously created schema control classifier, matching with the classification of the controlled map. 

The content of GIS Panorama includes scheme of control DTM 50t05g.engl.CXM (classifier 

50t05g.RSC). 

The sequence of the performed controls corresponds to the tab order of controls in the dialog 

control vector maps and bookmarks – the order of the controls in the list. Similar types of control for 

different groups of objects are executed in the order they are input in the control scheme. 

The program «Quality control of vector map» is constantly being improved, and your version may 

have more features than described in this document. 

 

2.4.1 Structural control of information 

This stage of control is always executed and can never be disabled. This is the main form of control 

and it includes the following types of structural control: 

- control of map passport; 

- control of metric information; 

- control of semantic information; 

- control of graphic information; 

- control of availability in the map invalid for classification of resources, in the area of the objects; 

- control of availability in the map the objects with invalid classifier resources of the semantic 

information; 

- control of values correctness for semantic characteristics in accordance with the classification of 

resources in the area. 

 

At the structural control of the map passport the following is checked: 

- the structure of the map passport; 

- offset in the passport to real files on disk; 

- compliance with the number of sheets for the map to the actual number of sheets. 

 

When a structural control of metric object descriptions for the map the following is checked: 

- matching the number of objects in the map to the real number of objects on the map; 

- the line offset to the metric description of objects to the real beginning of the metric description; 

- allowable number of sub-objects to the objects of the map; 

- the number of points from the objects and sub-objects of the map; 

- valid coordinate values in the metric description of object; 

- valid description of text inscriptions for the map objects; 

- compliance with the record length to the number of sub-objects and the number of points in a 

metric description of object; 

- matching the number of dots to the character of object localization. 

 

When the structural control of the semantic description of map objects, it is checked the following: 

- conformity the line displacement on the semantic description of objects to the real beginning of 

the semantic description; 

- conformity to the length of the semantic description of the object number to the characteristics of 

the object; 

- conformity the line length characteristics of object to its value; 

- admissibility of a value type characteristics for the object. 
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When the structural control of the graphic description of the object map, it is checked the following: 

- conformity the line offset on a graphical description of the objects to the real beginning of 

graphic description; 

- conformity the field length of graphic description for the object to the actual length of graphic 

description. 

 

In the presence of structural control in the map, unacceptable by classifier resources of the area 

objects, it is verified the following objects:  

- the presence of objects on the map from layer «SYSTEM» with the code «HIGHLIGHTED...»; 

- the presence of objects on the map, where there is no description in the classifier system 

resources. 

 

When the structural control of the objects presence on a map, it is unacceptable by the classifier 

resources of semantic information, it is checked the following: 

- availability of map objects with semantic characteristic 0; 

- the presence of objects on the map, in which there is a semantic characteristic, the description of 

which is absent in the classifier of system resources. 

 

When the structural control of the correctness for the values of semantic characteristics in 

accordance with the classifier of area resources, it is checked the following: 

- presence of the objects on the map with an invalid value semantic characteristics (value type 

code of the classifier, which is absent in the classifier of system resources). 

 

At the structural control, all messages get into the error log, it can be viewed by the operator by 

means «Map Editor». 

Structural errors can occur when the system failure, failure of storage media, network failure, etc., 

and also in case of incorrect data (deleting map files, renaming map files, replacing the files of the map by 

the operator, by means of the operating system). 

 

2.4.2 Editing on the results of structural control 

After error analyzing of the structural control, the operator can delete or correct by means «Map 

Editor» the information of the erroneous objects. 

The correction of errors shall be only associated with incorrect replacement of the classifier of 

system resources. In this case, the operator can add into the classifier of system resources missing 

semantic features or to expand the description of values for semantic characteristics. 

In all other cases it is necessary to act on the situation: 

- if the file system resource is replaced, it is necessary to restore the file system resources on 

which the map was loaded (information should be in the file work on the protocol sheet (* 

.LOG)); 

- if the map is removed or replaced files (*.DAT,*.SEM,*.GRD), it is necessary to restore the 

correct ones; 

- if the work was done for the backup map file of SXF format (this should be done on a regular 

basis), and then load the information from SXF file, and repeat the work since the last backup. 

 

Files of backup information are recommended to do at the stage of creating map at least 1 time a 

day, at the stage of completion – depending on their number. 

 

2.4.3 Control of passport data 

This phase control of information can’t always be done, but it must be carried out at the beginning 

of work with a map, and when you have finished using it. 
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During control of passport data the following data is checked: 

- compliance with geodetic and rectangular coordinates of the corners for the sheet frame; 

- matching range and sheet coordinates; 

- correctness of the projection parameters (axial meridian, 1st and 2nd main parallel). 

 

Messages arising at the control of passports may be informational and may contain erroneous data. 

Errors identified in the control of the passport can be corrected by means of the task «Map Passport».  

Some messages, especially regarding the encoding sheet nomenclature, it needs to be analyzed 

further. 

If the sheet is obtained by means of the task «Transforming of vector map», then the range of 

encoding will be wrong, because this task does not change the encoding sheet item. 

If the sheet is got by means «Data Association», it is also possible incorrectness in the passport 

sheet. 

 

2.4.4 Control of metric data 

This phase of control information can’t always be performed or can be performed partially. This is 

one of the most important types of information control. This phase of control information it is necessary 

to carry out regularly, at least once a day, before shutting down. 

Control of metric data includes the following types of control: 

- control of objects on the degeneracy; 

- control the size of objects; 

- control closing of polygonal objects; 

- control closing contours of linear objects; 

- control the direction of digitization projects; 

- control outputs objects in the frame sheet; 

- control of the double points; 

- control of availability the coordinates of H in the metric objects. 

 

 

Figure 2 -  Type of dialog «Control of metric data» 
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The parameters used for controlling the metric information represented in units on a map and they 

can be changed when the control. 

At the control objects on the degeneracy, it is checked area or length of the object, depending on the 

nature of the localization.  

If the dialog «Control of vector map» is set to mode «Edit», the detection of objects with a length or 

less than a predetermined area, these objects will be marked as invalid and automatically removed from 

the map. If the «Control» mode, the erroneous objects will be only marked as erroneous. Analysis and 

correction of data is possible by means of the «Edit map».    

When checking the dimensions of the objects, it is checked entering the dimensions of objects in the 

dimensions of the sheet. If the subject is beyond the dimensions of the sheet, then the message and the 

object will be marked as incorrect. Analysis and correction of these errors are possible by means «Map 

Editor». 

At the control closing contours of polygonal objects, it is verified the equality of the first and last 

points of polygon object or sub-object. If the points do not coincide, the program performs the following: 

- message appears about an error in the error log; 

- it marks the object as an error; 

- in «Edit» mode, it automatically closes the object, instead of recording the last point – the first 

one. 

 

Analysis and correction of these errors are possible by means «Map Editor». 

When control of closing contours for linear objects, it is verified difference between the occurrence 

of the first and last points of a linear object in the range, specified in the parameter «Threshold fault line». 

If the difference between the first and last coordinate points, there are included in the range, then: 

- an error message is in the error log; 

- the object is marked as erroneous; 

- in the «Edit» mode, program automatically closes the object, instead of recording the last point – 

the first one. 

 

When checking the direction of digitizing objects, it is checked the direction of digitizing polygon 

objects according to the field «Direction of digitization» in the classifier of system resources. If the 

direction of digitizing metric data does not match the direction of digitization by the classifier of system 

resources, then: 

- an error message is in the error log; 

- the object is marked as erroneous; 

- in «Edit» mode, it is automatically corrected metric data of object. 

 

Analysis and correction of data, it is possible by means of «Edit map». 

When control outputs objects in the frame sheet, there are the following control types: 

- control outputs on the linear objects; 

- control the presence of a linear object of intermediate points, onto the frame; 

- control output on a frame of polygonal objects; 

- control of presence in area features extra points onto the frame. 

 

Control of outputs on the linear objects, it is verified the location of the first and last points of the 

linear object on the sheet frame. If the initial or last points do not lie on the frame, but there are in the 

range from it, then:  

- an error message in the error log; 

- the object is marked as erroneous; 

- in «Edit» mode, automatically the first and last points are set on the sheet frame. 

 

The range is defined by parameter «Threshold reaching to the frame». 
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Control of intermediate points at a linear object, entering the frame, it is to test the accessories of 

interior points of the object frame sheet or the exit points for the Internal object frame sheet. In this case: 

- an error message is in the error log; 

- the object is marked as incorrect. 

 

Output control on the frame area objects, it is verified the location of the frame object points, lying 

in a range of frames. If the coordinates of the object points lie in the range of sheet frame, then:  

- an error message is in the error log; 

- the object is marked as erroneous; 

- in «Edit» mode, controlled point is automatically set to the sheet frame. 

 

Control of presence at area features extra points onto the frame, it is to verify the presence of the 

frame sheet a few consecutive points. If the coordinate point of an object belongs to the sheet frame, 

previous and subsequent, too, belong to the frame, and it is not in the scope of the points, then: 

- an error message is in the error log; 

- the object is marked as erroneous; 

- in «Edit» mode, controlled point is automatically deleted from the object. 

 

If you want to run only this control mode for output of area object, you have to set the «Threshold 

reaching objects to the frame sheet» in the dialog «Control parameters» value of 0. 

Analysis and correction of data errors for control output of the objects on the frame, it is possible by 

means «Edit map».  

On the boundaries of the zones, checking exit points of the object on the sheet frame, it is carried 

out taking into account the values of longitude from the outer border of the meridians. 

When monitoring of double points is checked, coincidence of two consecutive spaced points of the 

object based on the value of the parameter «Threshold removal of double points». If they match, then: 

- an error message is in the error log; 

- the object is marked as erroneous; 

- in «Edit» mode, a point which is closest to the center of the sheet size, it is in the metric of 

object, and a point located more distant from the center of the sheet size distance from the object 

is automatically deleted. 

 

When checking the availability of H coordinates, it is checked whether the object has 3D-metrics. 

If it detects an object, containing 3D-metric, then: 

- an error message is in the error log; 

- this object is flagged as an error; 

- in the mode «Edit», 3D-metric is automatically deleted. 

 

2.4.5 Editing on the results of metric data monitoring 

It is possible to edit information on the control results of metric data monitoring in the following 

ways: 

- automatically when performing control in the «Edit» mode; 

- means «Map Editor»; 

- means «Object Selection». 

 

Means in «Control of vector map quality», in «Edit» mode, you can correct the following errors: 

- control of objects on the degeneracy; 

- control of closing contours for polygonal objects; 

- control of closing contours for linear objects; 

- control the direction of digitization projects; 
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- control of outputs objects in the frame sheet; 

- control of the double points. 

 

By means of «Edit map» you can fix all the mistakes. To do this, use the dialogue «Error handling», 

with which you can in turn view all errors. The main operating modes «Map editor» corrective metric 

data will be the following: 

- object deletion; 

- the adjustment of the object point; 

- digitizing the change of direction; 

- closing contours of the objects. 

 

By means of the dialogue «Object Selection» the tab in «Metrics» in the mode «Full-screen 

information about the object», the operator can: 

- delete a metric description of the object; 

- change the direction of digitizing the object; 

- close area features (closing contours of polygon objects). 

 

 

Figure 3 -  Type of dialog «Object selection» (Metric) 

2.4.6 Control of semantic data 

This phase of information control can’t always be performed or can be performed partially. This is 

one of the most important types of information control. This phase of information control it is necessary 

to carry out regularly, at least once a day, before shutting down. 

Control of the semantic data includes the following types of control: 

- checking whether the object has mandatory semantic characteristics; 

- checking whether the object has  invalid mandatory characteristics; 

- semantic validation of the property values; 

- detecting gaps in the end of words. 
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Figure 4 -  Type of dialog «Control of semantic characteristics» 

When checking the availability of the object the mandatory for semantic characteristics, it is 

checked the presence of the object of semantic characteristics identified in the classifier of system 

resources as mandatory for this type of object. 

If the object has no characteristics, obligatory by classifier of system resources:  

- an error message is in the error log; 

- the object is marked as incorrect. 

 

When you control, if the object has invalid characteristics, it is verified by the presence of semantic 

characteristics for object properties which are invalid for the object classifier of system resources. If the 

object has such characteristics, it will be the following:   

- an error message is in the error log; 

- the object is marked as erroneous; 

- in «Edit» mode, an invalid semantic characteristic for the object will be automatically deleted. 

 

While checking the correctness of the values for semantic characteristics of the object being verified 

by entering values in the range of values specified in the classifier of system resources for each 

characteristic. If the value is not included in the predetermined range, it will be the following: 

- an error message is in the error log; 

- the object is marked as incorrect. 

 

When checking the availability of spaces at the end of lines, it is checked all objects with the 

localization of character «Inscription» or «Template» and semantic characteristics of the «Own name». If 

it detects an object that contains trailing spaces, it will be following:  

- an error message in the error log; 

- this object is flagged as an error; 

- in «Edit» mode, trailing spaces will be automatically removed. 

 

These errors can occur when incorrect creating inscriptions. 
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Analysis and correction of data errors control, it is possible by means of semantic characteristics 

«Map Editor». 

 

2.4.7 Editing on the results of semantic data monitoring 

Editing information of characteristics can be performed by the following: 

- means «Map Editor»; 

- means of the dialogue «Object Selection»; 

- means «Resource Editor». 

 

When editing the information by means «Map Editor», it is used the dialogue «Error Handling», 

with which you can in turn view all errors. The main operating modes of «Map editor» to correct 

semantic information will be as follows: 

- removal of semantic characteristics in batch mode; 

- adding semantic characteristics in batch mode; 

- recoding code semantic characteristics in batch mode; 

- changing the value of semantic characteristics in batch mode. 

 

When editing the information by means of the dialogue «Object Selection», the operator can: add 

the missing semantic characterization, remove excess semantic feature (characteristic), change the value 

of the semantic characteristics. 

 

 

Figure 5 -  Type of dialog «Object selection» (Semantic) 

Upon detection of errors in the classifier of system resources, the operator can perform by means 

«Editor of Classifier» the following steps: 

- to remove from the semantic object characteristic feature – mandatory; 

- to add to the list of allowable characteristics for this object, required code semantic 

characteristics; 

- to change the range of values for a given semantic characteristics. 

 

After completing work on the editing of the classifier, it is necessary to repeat the check of semantic 

data.  
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2.4.8 Control of topology data 

This phase of control should be carried out at the stage of completion for the processing of the 

sheet. This is the longest and complex process of information control. 

Types of control group «Topology» are divided into two subgroups: 

- control species, that like structural control, control passport of map sheet, control metrics, control 

semantics enough to execute once for all objects of the sheet; 

- control species, that for one sheet it must be performed repeatedly with a partition control objects 

into separate independent groups. 

 

Topology control of information includes the following non-repeatable types of control: 

- duplication of unique numbers of objects; 

- control of self-intersections of objects; 

- reentrancy control sub-object; 

- there is a gap in facilities; 

- duplication of objects in the metric; 

- harmonization edge and hydrographic objects; 

- control the direction of the watercourse lines. 

 

Topology control of information includes the following types of repeated control: 

- mismatch control facilities; 

- control of entry of one object to another; 

- control the intersection of objects with each other; 

- control the presence of nodal points of the objects; 

- matching control sections of objects contours. 

 

The errors identified in the topological control, it is possible to fix by means of task «Map Editor». 

 

2.4.8.1 Duplication control of the unique numbers for objects 

When the control duplication of unique numbers, it is verified by the coincidence of the data rates 

for different objects. To operate the system, the unique object numbers must be different. If there are two 

or more objects with the same unique numbers on the map, it will be the following: 

- an error message is in the error log; 

- the object is marked as erroneous; 

- in the mode «Edit», the unique numbers of the objects are changed, for not to be identical ones. 

 

2.4.8.2 Control of self-intersections 

When performing control of self-intersections, it is controlled by the metric description of object on 

«the loop». It is controlled the options of metrics, presented in the following figure. 

 

 

Figure 6 -  Types of errors in the control of self-intersections 
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Figure 7 -  Type of dialog «Control of self-intersections» 

When an error is detected: 

- An error message is in the error log; 

- the object is marked as incorrect. 

 

All loops are corrected manually by means of the «Map Editor». 

 

2.4.8.3 Control of entrance for sub-objects 

When the sub-object control of reentrancy, it is checked the metric sub-object location, relative to 

the main object and the rest of sub-objects. If the metric description of sub-object, it is beyond the 

boundary of the object or the other sub-objects, it will be the following: 

- an error message is in the error log; 

- the object is marked as incorrect. 

 

If the metric description of two sub-objects is absolutely identical, it will be the following:  

- an error message is in the error log; 

- the object is marked as erroneous; 

- in the mode «Edit», one of the sub-objects will be removed. 

 

2.4.8.4 Control of the gap availability for objects 

When performing this control, it is checked the presence for the same objects, touching each other, 

on the map. For this type of control, it can additionally set the option «With consideration of the 

coincidence semantics». 

If the same type objects have, at least, one common point, it will be the following: 

- an error message is in the error log; 

- these objects are marked as erroneous. 

 

These errors often occur after the data conversion, as many packets have a limitation on length of 

the object, and they are cut into pieces. 
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Figure 8 -  Type of dialog «Control of the gap availability for objects» 

2.4.8.5 Duplication control of objects on metric information 

In carrying out this control, it is checked the full or partial matching the metric description of 

objects. This mode controls the metrics matching of similar objects. If there is a point at which a metric 

description of objects is the same, it will be the following: 

- an error message is in the error log; 

- the object is marked as incorrect. 

 

In this mode, it is checked the presence on the map double or more objects visually prominent. It is 

possible to find the touching objects (they are cut). 

For this type of control, it can additionally set the option «With consideration of the coincidence 

semantics».  
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Figure 9 -  Type of dialog «Duplication control of objects on metric information» 

2.4.8.6 Coordination control of water boundary and hydrographic objects 

In carrying out this control, it is checked the coincidence of coordinates for objects of water 

boundary and coordinates of hydrographic objects. The objects located at a distance specified by the 

parameter «Threshold of error determination» shall be checked. 

If the coordinates for objects of water boundary do not match the coordinates of hydrographic 

objects, it will be the following: 

- an error message is in the error log; 

- these objects are marked as erroneous. 

 

 

Figure 10 -  Type of dialog «Coordination control of water boundary and hydrographic objects» 
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2.4.8.7 Control the direction of the watercourse lines 

Direction of the watercourse objects is correct, if according to the vector map, the value of the 

absolute height at the end point of a linear object is less than the absolute height at the starting point. For 

this type of control, it can be additionally set the option «The heights of the beginning and the end are 

allowed». Testing is performed for linear objects, the length of which is not less than specified in the 

parameter « Minimum length of the controlled object (mm map) ». 

If the absolute height at the end point of the linear object is not less than the absolute height at the 

starting point, it will be the following: 

- an error message is in the error log; 

- these objects are marked as erroneous; 

- editing mode is automatically corrected the metric data of the object. 

 

 

Figure 11 -  Type of dialog «Control the direction of the watercourse lines» 

2.4.8.8 Control of misalignment objects 

When performing this control, it is checked the presence of groups objects on the map, metric 

information that is not exactly matched at the points of metric. If the object of audited group, there is a 

point lying in the «Threshold of error determination» from points of the object corresponding group, and 

not coincident with it, it will be the following: 

- an error message is in the error log; 

- these objects are marked as erroneous; 

- in the Edit mode, the object points are coordinated when they are located in the «Threshold 

edit». 

 

Control refers to the mismatch of objects, it is repeated types of control, that is, in one 

implementation of the program «Control of vector map quality» can be controlled of any number of 

objects groups. Each pair of controlled objects groups is registered as an independent kind of control. 

The following group of objects can be processed in this mode: 

- roads linear – areal vegetation; 

- roads linear – settlements areal; 
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- hydrographic linear – areal vegetation; 

- quarters areal – settlements areal. 

 

This list is not complete and depending on the scale controlled map, and map requirements can be 

changed or supplemented. 

The cause of these errors is rough digitization projects. 

 

 

Figure 12 -  Type of dialog «Control of misalignment objects» 

2.4.8.9 Control of entry for objects in others 

When performing this control, it is checked the location of monitored objects within the offset sites. 

If a controlled object is beyond the boundaries of the corresponding object, it will be the following: 

- an error message is in the error log; 

- these objects are marked as erroneous. 

 

In this mode, it is possible to edit the following combination of objects: 

- Wetland areas – swamps; 

- the icon of the meadow vegetation – meadow vegetation. 

 

This list is not complete and depending on the scale of the controlled map and map requirements 

can be changed and supplemented. 

Monitoring the occurrences of one object to another refers to repeatable types of control, i.e. in one 

execution of the program «Quality control of vector map» can be controlled by an arbitrary number of 

group objects. Each pair of controlled groups of objects is issued as a separate kind of control. 

 



25 

PARB.00046-06 98 06 EN 

     
Rev. Sheet № document Sign. Date 

 

 

Figure 13 -  Type of dialog «Control of entry for objects in others» 

2.4.8.10 Control of objects crossing to each other 

When performing this control, it is checked for being in the same point on the map, several types of 

objects that are not valid in one point (for example a forest and a lake). If such points exist on the map, it 

will be the following:  

- an error message is in the error log; 

- these objects are marked as erroneous. 

 

Control the intersection of objects with each other, it refers to repeatable types of control, that is, in 

one implementation of the program «Quality control of vector map» can be controlled by any number of 

objects for groups. Each pair of controlled groups for objects is registered as an independent kind of 

control. 

In this mode, it is possible to process the following combination of properties: 

- areal vegetation – areal hydrography; 

- areal hydrography – areal soil; 

- areal hydrography – road lines and areas; 

- areal hydrography – horizontal; 

- areal hydrography – hydrography of lines and areas. 

 

This list is not complete and depending on the scale of controlled map, and map requirements can 

be changed or supplemented. 

The cause of these errors are: 

- pass sub-object; 

- rough digitization projects. 
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Figure 14 -  Type of dialog «Control of objects crossing to each other» 

2.4.8.11 Presence control of nodal points 

When you check the presence of nodal points, it is checked matching of the beginning or end for 

one object and another arbitrary point. If there is no such point, but there is another point, which lies in 

the range defined by the parameter «Error threshold», that: 

- an error message is in the error log; 

- these objects are marked as erroneous; 

- in «Edit» mode, it will be automatically created nodal points and objects crossing points. 

 

After this control, in «Edit» mode, it is necessary to visually browse all created nodal points and 

remove, if it is necessary, the remaining ends of the object. 

Control of the availability for the nodal points, it is related to repeatable types of control, that is, in 

one implementation of the program «Quality control of the vector map», it can be controlled by any 

number of groups objects. Each pair of controlled groups objects, it is registered as an independent kind 

of control. 

In this mode, you can process the following combinations of objects, forming nodal (anchor) points: 

- road line – settlements, roads, blocks and streets; 

- hydrography linear – hydrography of lines and areas; 

- horizontal – cliffs, ravines and rocks; 

- dry riverbeds – dry riverbeds. 

 

This list is not complete and controlled depending on the scale of the map and its requirements can 

be changed and supplemented. 
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Figure 15 -  Type of dialog «Presence control of nodal points» 

2.4.9 Editing on the results control of quality information 

After the control information, there is a need to correct the detected errors. Editing the incorrect 

information is performed by the following means: 

- Map Editor; 

- Resource Editor; 

- the dialog «Object Selection». 

 

The main mode of error correction, on the results of the quality control information, is the «Map 

Editor». There is an icon – «View error» in the «Map Editor». If to click this icon, it will appear the 

dialog displaying errors. 

 

 

Figure 16 -  Type of dialog «Display of control results» 

This dialog lists all errors detected by the program of quality information control. 

Title of this dialog contains the name of the map, the total number of messages and the number of 

shown messages. 

The message string contains: 

- the message sequence number; 

- the labels «+», «*» (they can be absent); 
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- the object number (it can be absent); 

- the text of error message or editing the object. 

 

Types of the labels: 

- «+» – the label header of the verification phase or the label repeated one-type messages, or a 

label of the user; 

- «*» – a program sign of the object editing. 

 

Label header of the verification phase is entered by the control program and specifies the start of the 

messages for this phase. 

The mark of repeated the one-type messages is logged by the control program, when it detects the 

protocol of several similar messages, that contain references to the same number objects, and indicating a 

point with the same coordinates. 

User mark is entered by the user in the process of watching the protocol to specify messages 

processed. 

Navigating the list of messages is performed by using the buttons «Forward», «Back» and pressing 

«Home», «End», «Page Up», «Page Down», «Arrow» keys. 

Double tapping in the message line with the object number causes a transition to the current object 

in the map window. By clicking the «Select» button, the object selection dialog is displayed. Using the 

«Allocate» button, the current object is highlighted on the map. Disabling the mode «Hide deleted 

objects» allows you to display deleted objects by double clicking on the message line. 

In the process of analyzing the results of the control, the user is able to mark the processed 

messages of the list with the «+» button and then turn off the display of these messages by the «Hide 

marked messages» mode. 

The mode «Hide fixed errors» allows you to disable the display of messages marked with «*» 

(issued by control programs when editing objects). 

The list of displayed messages is configured by clicking the «Filter» button. In the settings dialog, 

you can specify error types, layers and nomenclature charts, localization character and object numbers. 

The «Clear» button is used to delete all messages in the list. 

When you click on the «Filter» button, the dialog box «Filter errors by results of control» appears. 

 

 

Figure 17 -  Type of dialog «Filter errors by results of control» 
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In this dialog, you can set a filter for certain errors or errors in this sheet, or for a specific error. In 

this case, after clicking the «Install» button in the «Error handling» dialog, only the installed objects will 

remain. 

The main modes of editing information are: 

- group of modes «Vertex»; 

- group of modes «Topology»; 

- group of modes «Semantics»; 

- group of modes «Part»; 

- group of modes «Mark» (operation with the selected objects). 

 

There are a lot of possibilities for correcting mistakes and it is impossible to give a general 

recommendation on methods of editing errors. Methods for editing errors are determined by each operator 

individually in the process of work. 

Correcting errors of information quality control with the help of the «Classifier Editor» is an 

exclusive mode and it is used only in cases when it is impossible to correct the error in other ways. It can 

be errors in the classifier of resources system. 

Correction of quality control errors, using the «Object Selection» dialog, it is only possible to 

correct semantic characteristics. 

 

2.5 Monitoring reports of objects in the area 

Control reports of objects in the area, it is performed after loading the sheets into one work area. 

The sheets must pass through «Control of quality information» and not to have errors according to the 

results of this control. 

Monitoring reports are divided into several stages: 

- utility starts monitoring reports of objects;  

- execution of corrections for linear objects; 

- execution of corrections for areal objects; 

- the dialog for monitoring the summary (reports) of objects is shown below. 

 

2.5.1 Editing on the results of monitoring reports of linear objects 

Correction of errors in the adjacent of linear objects, it is performed by means of the «Map Editor». 

The main mode is in «Topology» group, the command «Join objects». It is possible to use the following 

modes: 

- group «Topology», command «Snap vertex»; 

- group «Vertex», command «Move vertex»; 

- group «Part», command «Expanding»; 

- the dialog «Object selection» to change the semantic characteristics of the object. 

 

 

Figure 18 -  Type of dialog «Checking of adjacent sheets objects» 
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2.5.2 Editing on the results of monitoring reports of polygonal objects 

The work to correct errors in the control of the summary for polygonal objects, it is performed by 

means of the «Map Editor». The main mode is «Snap vertex» command in the «Topology» group. It is 

possible to use the following modes: 

- group «Vertex», command «Move vertex», «Delete vertex»; 

- group «Part», command «Edit part»; 

- the dialog «Object selection» to change the semantic characteristics of the object. 

 

2.6 Control of metrics inscriptions 

This control is performed to correct the metric description of points for objects type «Inscription» or 

«Template». The sheets must pass «Control of label metrics» and not to have errors on the results of this 

control.  

 

 

Figure 19 -  Type of dialog «Control of label metrics» 

This task allows you to monitor and correct the following errors in the metric description of 

inscriptions and templates: 

- to smooth out the metric description of a complex inscription; 

- to correct the metric description of inscriptions and templates. 

 

These problems with inscriptions occur when you receive information from other packages or if the 

inscriptions or templates are not digitized correctly. 

The results of the work are recorded in the error log and can be viewed using «Map Editor». The 

main mode for editing the metric description of inscriptions and templates is «Text» group. 
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3 DESCRIPTION OF THE TECHNOLOGICAL SCHEME 

When carrying out work to verify the quality of a vector map, it is necessary to perform several 

sequential operations. Depending on the completeness of the information being checked, some operations 

can be skipped (for example: if there is no information on the terrain, then it is not meaningful to check 

the correctness of absolute heights, etc.). 

The procedure for checking quality of information in the following: 

- control information at the stage of loading data from the format SXF (TXF); 

- visual control of information; 

- primary control of vector information; 

- basic control of vector information; 

- control of data topology; 

- additional types of control; 

- quality control of inscriptions; 

- control the absolute heights of objects; 

- control of summary sheets in the district (area). 

 

3.1 Control information when data is loaded from the format SXF (TXF) 

At this stage, the compliance of the resources classifier of the source information system is checked. 

In a case of errors, the following work is required: 

- select the resource classifier corresponding to the data; 

- based on the results of data loading, to re-encode information for erroneous objects, using the 

means «Map Editor». 

 

3.2 Visual control of vector information  

At this stage, the following characteristics of the information are visually verified: 

- presence of emissions on the map; 

- smoothness of obtaining metric information of objects; 

- correspondence of metric information to the original raster; 

- correctness of the location for inscriptions; 

- no missed objects. 

 

3.3 Primary control of vector information  

At this stage, it is performed the structural control of information and control of passport data. In 

the case of errors, in the primary control, the following types of work must be performed: 

- by means of Map Editor to edit the data; 

- by means Map Passport to correct the passport data; 

- if it is necessary to recover some data from files of format SXF. 

 

This kind of work must be carried out until all errors of structural control are corrected. 

 

3.4 The basic control of vector information  

At this stage, it is monitored metric and semantic data. Control can be performed in two stages. At 

the first stage, it is necessary to carry out the control in the «Control» mode. After analyzing the protocol, 

it is possible to repeat the first stage with other parameters or go to the second stage, performing the 

control in the «Edit» mode. 

This type of work must be performed until all errors of the main control have been corrected. 
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3.5 Control of topology data  

At this stage, the information topology is monitored. The pairs of groups for objects should be 

indicated in the editorial-technological instructions (РТУ in Russian) for the area of work. Examples of 

pairs for groups of objects for different types of topology control are presented in sections 3.4.9.4, 3.4.9.5, 

3.4.9.8. Since this is one of the longest processes, it is recommended that pairs of groups to be made as 

small as possible. 

 

3.6 Control of quality inscriptions  

The implementation of this phase control should be stipulated in the editorial-technological 

instructions (РТУ in Russian) on the district. If the information came from other systems (MapInfo, 

ArcInfo, etc.), this operation has to be performed. After the completion of this stage for information 

control, it is necessary to visually verify that all the corrected inscriptions have become fixed in their 

place. 

 

3.7 Control the absolute heights of objects  

At this stage, the values of the heights for the contours and their direction of digitization are 

monitored. If the editorial-technological instructions (РТУ in Russian) do not specify the direction of the 

digitization, this work is not performed. 

A feature of the work, to correct the direction of digitizing objects, is the formation of a working 

file of system resources, in which, the horizontals should have the appearance of linear objects with a 

dashed line shifted to the right. In this case, it will be easy to determine the direction of digitizing objects 

and carry out correction by means of the «Map Editor». 

 

3.8 Control of summary sheets in the district  

This step verifies that the coincidence of metric and semantic representations of the objects facing 

the frame of the sheet. 

In the process of implementation these works on correction errors of control for the summary 

sheets, it is necessary to repeat the main data control without the mode «Snapping (reaching) objects to 

frame». 
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4 ERROR MESSAGES 

The programs of the complex form protocols containing error messages. In the embedded directory 

of the LOG map, a text protocol (LOG-file) and a binary protocol (ERR-file) are formed. 

The text protocol (LOG) can be viewed in WordPad or another simple text document viewer. 

The binary protocol (ERR) can be viewed in GIS «Panorama» or «Panorama-Editor» version 11. 

The binary protocol is viewed in the following order: 

- to run GIS «Panorama» or «Panorama-Editor»; 

- to open a general district map in SIT format; 

- to activate the mode of the map editor «View error». 

 

After the monitoring programs are run, the protocol can contain the messages listed in the tables (by 

type of control). 

 

4.1 Control of self-intersections 

Table 1 - Control of self-intersections 

Message text Cause Recommendations 

Emission at point A Two adjacent coincident sections 

of the contour are found (loop-

ejection, shuttle loop). 

Delete a common point of two 

segments. 

Double points: A and B The adjacent contour points are 

equal – the metric is redundant. 

Delete the point or perform the 

control in the mode «Edit». 

Double points in tolerance: A 

and B 

Neighboring points of the 

contour are close – the metric is 

redundant. 

Delete the point or perform the 

control in the mode «Edit». 

The object's contour is not 

closed. Error of the specified 

type of processing 

Error in the control program. Report to the developer (see note 

1). 

The contour of the area 

(polygon) object is not closed 

The contour of the area object is 

not closed. 

It is possible that the integrity of 

the map files is broken. 

Close the contour of the area 

object (see note 2). 

Unknown error. Error code = 

CODE 

Control of program error: 

CODE is the error code. 

Report to the developer (see note 

1). 

The total number of points for 

the object is greater than the 

permissible 

The object has an incorrect 

number of points (more than 

allowed). 

It is possible that the integrity of 

the map files is broken. 

Restore the object from the 

archive copies of the map (see 

note 2). 

Error of sub-object adding Error in the control program. The 

operating system may be broken. 

Verify the operating system (see 

note 3) and retry the processing. If 

the error is saved, report to the 

developer (see note 1). 

Error of point adding 

Error of point removing 

Error of allocating memory 

Error of object structures The object has an incorrect 

number of contours (less than 1 

or more allowed). 

It is possible that the integrity of 

Restore the object from the 

archive copies of the map (see 

note 2). 
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Message text Cause Recommendations 

the map files is broken. 

Overlapping or abutting sub-

objects X and Y 

Matching sub-objects, or sub-

objects with partial overlap over 

the area, are found. 

Remove the extra sub-object. 

Crossing an object with a sub-

object X 

The contour of the object and 

sub-object intersect. 

Correct the contour of the object. 

Delete the sub-object. 

The intersection of segments 

A and B 

The contour of the object (sub-

object) has self-intersection 

(loop). 

Divide the object (sub-object) into 

two at the intersection point or 

correct the contour (outline). 

The intersection of the sub-

objects X and Y 

The contours of the sub-objects 

intersect. 

Combine the contours of 

intersecting sub-objects. Remove 

the extra sub-object. 

The area object is inside of 

sub-object 

The main contour of the area 

object is inside the sub-object 

contour (input error). 

On the contour of the sub-object, 

apply a new object and add a sub-

object, created on the basic 

contour of the old object. 

The sub-object is outside the 

area object 

The sub-object of the area object 

is outside the main object contour 

(an input error). 

Draw a new object along the 

contour of the sub-object; Remove 

the outer sub-object of the source 

object. 

The sub-object of the area 

object is within the sub-object 

The sub-object of the area object 

is inside the sub-object (an input 

error). 

Apply a new object (island) along 

the contour of the inner sub-

object; Remove the inner sub-

object of the source object. 

Adjacent segments A and B A narrowing of the object’s 

contour (sub-object) is found.  

Divide the object (sub-object) into 

two at the contiguity point. 

Adjoining the sub-object to 

the object 

It is found a contiguity of the 

sub-object to the object in one or 

more points. 

Move the sub-object point to the 

minimum allowed distance or 

merge the contours of the object 

and the sub-object. During 

combine the outlines, delete the 

sub-object. 

Adjunction of sub-objects X 

and Y 

The contiguity of two sub-objects 

is found in one or more points. 

Distribute the points of sub-

objects to the minimum allowable 

distance or combine sub-objects. 

Convergence of the sub-

objects X and Y 

It is found too close sub-objects. Distribute the points of sub-

objects to the minimum allowable 

distance. 

Convergence of points A and 

B 

A narrowing of the contour of the 

object (sub-object) is found. 

Divide the object (sub-object) into 

two at the narrowing point. 

The coincidence of segments 

A and B 

Matching segments are found (in 

the forward or backward 

direction) – a self-intersection 

(loop) of the contour for the 

object (sub-object) was detected.  

Types of loops: 

a) loop-tightening – the contour 

contains sections of the metric 

that coincide in the forward and 

If the tightening loop (a) divides 

the contour of the object (sub-

object) is located between the 

metric sections forming regions 

with non-zero area, then it is 

necessary to divide the object 

(sub-object) into two objects (sub-

object). Remove loop-puff (metric 

section having zero area). 
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Message text Cause Recommendations 

reverse directions (shuttle loop); 

b) loop-spring – a contour with a 

repeated (cyclic) passage through 

the metric, all segments of which 

coincide with segments of the 

same contour in the forward 

direction. 

To correct a loop having a spring 

loop, it is necessary to remove the 

excess part of the metric 

(superfluous coil springs), located 

after the first point of closure of 

the object.  

The number of mismatched 

points for the contour of the 

object is less than admissible 

At the primary control of the 

metric for the processed object, 

double points (adjacent points 

with the same coordinates) are 

deleted. After removing double 

points, the number of points for 

the open contour became less 

than 2, or the number of closed 

loop points is less than 4. 

Delete the object. 

The number of errors (Z) 

exceeds the maximum 

allowed (20) 

This message appears when more 

than 20 errors are detected in one 

object. Z is a number of detected 

errors. 

Create an object again or correct 

the error. 

The number of intersections is 

greater than the allowable 

value (the buffer is small) 

Error in the control program. Report to the developer (see note 

1). 

The number of points for the 

contour of the object is less 

than the permissible 

The number of open loop points 

is less than 2 or the number of 

closed loop points is less than 4.  

Delete the object. 

 

Note 1. 

If there are any errors in the operation of the monitoring program, it is necessary to report this at the 

forum of AO KB «Panorama» (JSC Design Bureau «Panorama»): «http://www.gisweb.ru/forum/» 

 

Note 2. 

If you suspect a violation for the integrity of the map files, it is recommended to contact your 

system administrator: 

1) Check the media (hard disk) for errors in the file system. Before performing the test, copy the 

important data to the backup storage medium (hard disk). 

2) Restore the object (or map) from the archive copies of the map. 

 

Note 3. 

To test the operation of the operating system, it is recommended to contact the system 

administrator: 

1) Check the system for viruses. 

2) Check for free RAM (at least 0.5 GB). 

3) Check for free memory in the temporary files directory (at least 1 GB). 

4) Check for free memory in the working directory (at least 1 GB). 

5) Check the media (hard disk) for errors in the file system. Before performing the test, copy the 

important data to the backup storage medium (hard disk). 
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4.2 Monitoring the presence of a rupture in a linear object 

Table 2 - Monitoring the presence of a rupture in a linear object 

Message text Cause Recommendations 

Gap control error. Direction 

= CODE: N1 and N2 

Error in the program for checking 

the presence of fractures of linear 

objects: 

CODE – direction code; 

N1 and N2 are the object numbers. 

Report to the developer (see note 

1). 

Adjunction T1-T2 

(direction ARBITRARY): 

N1 and N2 

It is found an adjunction of two 

linear objects (N1 and N2) with an 

arbitrary direction of digitization 

(see note 4): 

T1 – the point of contiguity for 

object N1 (BEGIN or END); 

T2 – the point of contiguity for 

object N2 (START or END). The 

values of T1-T2: 

BEGINNING-END, 

END-START, 

BEGINNING-BEGINNING, 

END-END. 

An error occurs when checking the 

presence of discontinuities in linear 

objects of the road network (roads). 

To control the map in the mode 

«Edit»: 

Adjacent objects are stitched 

together into one object. 

Adjunction T1-T2 

(direction SINGLE): N1 

and N2 

It was detected an adjunction of two 

linear objects (N1 and N2) with a 

single-digit direction (see Note 2). 

The values of T1-T2: 

BEGINNING-END, 

END-BEGINNING. 

An error occurs when checking the 

presence of discontinuities in the 

linear objects of hydrography 

(rivers). 

To control the map in the mode 

«Edit»: 

Adjacent objects are stitched 

together into one object. 

Adjunction T1-T2 

(direction RIGHT 

BELOW): N1 and N2 

It is found an adjunction of two 

linear objects (N1 and N2) with the 

direction of the digitization Right 

below" (see note 2). The values of 

T1-T2: 

BEGINNING-END, 

END-BEGINNING. 

An error occurs when checking the 

presence of discontinuities of linear 

relief objects (contour lines) going 

in one direction. 

To control the map in the mode 

«Edit»: 

Adjacent objects are stitched 

together into one object. 

Wrong direction at one of 

the adjacent objects: N1 and 

N2 

An erroneous direction of 

digitization has been detected for 

one of the adjacent linear objects 

(N1 and N2) with the direction of 

the digitization «Right below» (see 

Correct the wrong direction of 

digitizing from one of the adjacent 

objects and sew objects. 
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Message text Cause Recommendations 

note 2). The values of T1-T2: 

BEGINNING-BEGINNING, 

END-END. 

An error occurs when checking the 

presence of discontinuities for 

linear relief objects (contour lines) 

going in opposite directions. 

 

Note 1. 

If there are any errors in the operation of the monitoring program, it is necessary to report this at the 

forum of AO KB «Panorama» (JSC Design Bureau «Panorama»): http://www.gisweb.ru/forum/. 

 

Note 2. 

The direction of the digitization is contained for each type of object in the classifier (RSC): Editor 

of classifier – Objects – Miscellaneous – The direction of the digitization (Arbitrary, Single 

(Unambiguous), Lower right, etc.). 

Direction «Arbitrary» is used for linear objects, the direction of the contours which does not matter 

(linear roads). 

Direction «Single» (Unambiguous) is used for linear objects that have a single direction (linear 

rivers – from the source to the mouth). 

The direction «Right below» is used for linear relief objects (horizontal). 
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THE LIST OF CONVENTIONAL SYMBOLS, TERMS AND DEFINITIONS 

DTM - A digital topographic map 

GIS - A geo-information system 

ISO - The international non-governmental organization engaged in the 

development of international standards and cooperation in the field of 

standardization. 

OST - The industrial standard (OCT in Russian) 

Attribute - The name-value pair, contained in the element [ISO 19136: 2007] 

Boundaries - A set that contains limitations of some entity [ISO 19136: 2007] 

Control - The procedure for assessing compliance by observation and judgment, 

followed by appropriate measurements, tests, or calibration. 

Coordinate data - A piece of data that characterizes information about the spatial location of 

objects 

Data set - An identifiable collection of data [ISO 19115: 2003] 

Identification - The process of assigning a unique value to the attribute of an object that 

does not coincide with any other value of this attribute from other objects 

Metadata - Data about the data [ISO 19115: 2003], data describing the content, 

volume, position in space, quality and other characteristics of spatial data 

Metadata element - A discrete metadata unit [ISO 19115: 2003] 

Metric of object for 

DTM 

- A part of the information within the digital topographic map object, 

describing the location and planned outline of the topographic map object 

[OST 68-3.1-98] 

Metric consistency of 

the objects for DTM 

- The coincidence of the points for the coordinate description of the objects 

of the digital topographic map in the places of mutual junctions, 

intersections or common parts of any objects of the digital topographic 

map [OST 68-3.1-98] 

Nomenclature list of 

DTM 

- Digital cartographic information generated in the framework of the 

nomenclature sheet for the topographic map and corresponding to it 

according to cartographic projection, content, accuracy, coordinate system 

and heights [OST 68-3.1-98] 

Object of DTM - A structural unit of digital cartographic information, which, in accordance 

with the requirements of normative documentation, reflects the terrain 

object or other information that is mandatory in the digital topographic 

map [OST 68-3.1-98] 

Scheme - A collection of scheme components within a single target namespace 

[ISO 19136: 2007] 

Semantics of object 

for DTM 

- A part of the information within the digital topographic map object, which 

describes the nature and properties of the topographic map object [OST 

68-3.1-98] 
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APPENDIX 1    DESCRIPTION OF THE TYPES FOR GENERAL CONTROL OF DIGITAL TOPOGRAPHIC MAPS 

Name of control type 

The control 

value of the 

parameter 

(if available) 

Notes 

Structural control  Structural control is always performed for all map objects, regardless of the installed 

filter and it can never be disabled. 

Control of passport map  Control of passport map includes checking the presence of all necessary for the 

operation files and all required characteristics in the passport of the map (scale, etc.). 

Control of metric information  The control of metric information includes checking the correctness and integrity of 

the object, that is (i.e.), checking the correctness of the number of sub-objects for the 

object and the number of points for the object and sub-objects, the correctness of the 

length of objects, the length of the inscription text, etc. 

The control of metric information includes checking the conformity of the nature for 

the location of the object and the number of points in it. 

Control of semantic information  Controlling the availability of mandatory characteristics: 

check the presence in the semantics of the object of all characteristics specified in the 

map classifier for this type of objects, as mandatory. 

Controlling the presence of impermissible characteristics:  

check the presence in the semantics of the object characteristics that are unacceptable 

for this object by the system resource classifier. A characteristic is considered 

inadmissible if it is not specified in the map classifier for a given type of object in 

either the mandatory list or the list of acceptable (possible) characteristics. 

Controlling the correctness of the values for the characteristics: 

Check the occurrence of the value for the characteristic of the object in the range of 

allowed values. 

Control of graphic information  Control of graphic information includes checking the correctness of the recording 

structure of graphic information. 

Controlling the presence of unacceptable objects  Controlling the presence of inadmissible objects includes checking the correctness of 

object codes for the vector map and for the classifier of this vector map. 

Control of passport for map sheet   

Control of the correspondence between geodetic 

and rectangular coordinates 

 If the geodetic and rectangular coordinates do not match, the error is output to the 

protocol. 

Control of consistency for the nomenclature and  If the nomenclature and the sheet coordinates do not match, an error is output to the 
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Name of control type 

The control 

value of the 

parameter 

(if available) 

Notes 

sheet coordinates protocol. 

Control of the correctness for constant 

projections 

0.001 mm  

on the ground 

Validation of the permanent projection includes: 

- monitoring of the correctness for the permanent projection; 

- control of nomenclature sheet; 

- control of conformity data for the passport map, the type of map and the projection 

of the source material; 

- control of compliance for rectangular coordinates theoretical and factual framework 

of the sheet.  

In case of discrepancy between the coordinates of the sheet, not exceeding 0.05 mm 

on the map, in edit mode, the coordinates of the frame are adjusted in accordance with 

the theoretical. Gross mismatch of the coordinates of the sheet (more than 0.05 mm on 

the map) the edit fails. 

Control of metrics   

Control of objects for degeneracy 

The minimum length of a linear object 

The minimum permissible area of the area object 

 

0.2 mm 

0.1 sq.mm 

the map 

When checking linear objects, the minimum length of linear and vector objects is 

checked. Errors are considered objects whose length is less than the allowed values. 

When controlling area objects, the minimum allowed area of objects is checked. 

Erroneous are considered objects whose area is less than the allowed values. 

Control of dimensions for objects  It is checked the size of objects in relation to the dimensions of the corresponding map 

sheet. 

Control the closure of area objects  It is executed checking the equality of the coordinates for the first and last point of 

area object or area sub-object. 

Control the closure of linear objects 

Closing threshold of linear object 

 

0.2 mm  

the map 

The contours of linear objects are checked. If the distance between the first and last 

points of the contour is less than the threshold value, then an error is fixed, and when 

editing the last point is set equal to the first point. If the distance between the first and 

last points of the contour is greater than the threshold value, then the contour is 

considered not closed (no error). 

Control of direction for digitization of area 

objects 

 It is performed by comparing the direction for digitization of the map object and the 

direction for the digitization indicated in the classifier for this type of objects. The 

direction of digitizing the sub-objects should be the opposite of the direction for 

digitizing the main contour of the object. 
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Name of control type 

The control 

value of the 

parameter 

(if available) 

Notes 

Control of outputs on the frame of the sheet  

Threshold of reaching objects to the frame of the 

sheet 

 

0.1 mm  

the map 

It is checked and edited the metric of linear and area objects, spaced from the sheet 

border at the threshold specified for the control parameters of reaching, respectively 

for linear and area objects. Points outside the frame are discarded in the editing mode 

(the object is cropped around the frame), and not reaching the frame within the limits 

of the stretch – are displayed on the frame. This is true for all points of the area object 

and the extreme points of the linear object. On the boundaries of the zones, the 

verification is performed taking into account the longitude values of the outermost 

boundary meridians. 

Control of the double points  

The threshold for definition of the double points 

and affiliation of the point of the line 

 

0.002 mm  

on the ground 

Checking the presence and removal of contracted points with coincident values of 

coordinates, or located within the threshold value. 

Control of semantics   

Control the availability of mandatory 

characteristics 

 Control the availability of mandatory characteristics consists in checking the presence 

in the semantics of the object for all characteristics specified in the map classifier for 

this type of objects, as mandatory. 

Control the presence of unacceptable 

characteristics 

 Control the presence of unacceptable characteristics consists in checking the presence 

in the semantics of the object of the map not specified in the classifier for this type of 

object, either in the list of mandatory or in the list of admissible (possible) 

characteristics. 

Control the correctness of the values for 

characteristics 

 Control the correctness of the values for characteristics consists in checking the 

occurrence of the value for the characteristic of the object in the range of values for 

the given characteristic specified in the classifier. 

Topological control   

Control the duplication of unique object numbers  It checks the presence on the sheet of objects with the same numbers, if any, then in 

the editing mode, the repeated numbers are corrected. 

Self-intersection control and sub-object input 

The threshold for the definition of double points 

and the affiliation of the point for the line 

 

0.002 mm  

on the ground 

Checking the object's metric on the intersection of its successive segments with each 

other. If an intersection of non-neighboring contour segments is detected, an error is 

output about self-intersection. If an intersection of contours (sub-objects) of area 

objects is detected, an error is output about the intersection of the contours. 

If the contour point of a non-adjacent segment is closer than the threshold value to the 
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Name of control type 

The control 

value of the 

parameter 

(if available) 

Notes 

current segment, then an error is output about self-intersection of the contour or 

intersection of the contours. 

The control of the sub-object's input consists in checking the location of sub-objects 

within the object. 

Control the presence of gaps in objects  It checks the presence on the sheet of objects which are a continuation of each other. It 

can be performed taking into account the coincidence of values of semantic 

characteristics and without taking into account. 

Control over duplication of objects by metric  It checks the presence on the sheet of objects which have the same metric information. 

It can be performed taking into account the coincidence of values for semantic 

characteristics and without taking into account. 

Control and harmonization of water edges and 

hydrography 

The threshold of water edges harmonization 

 

 

0.2 mm  

the map 

When detecting the water edges located at a distance to the threshold from the point of 

the contour for the hydrographic object, an automatic coordination of the 

hydrographic object and the boundary is performed. 

If you find the water edges located at a distance above the threshold value from the 

point of the contour of the hydrographic object, an error is output to the protocol. 

Control the direction of watercourse objects  The direction of watercourse objects is considered correct, if according to the vector 

map, the absolute altitude value at the end point of the linear object is less than the 

value of the absolute altitude at the starting point. 

Control of the object mismatch 

The threshold for determining the range of 

capture of monitored objects 

 

0.1 mm  

the map 

The disagreement of objects that have matching parts of metric information is 

checked. 

Control of object mismatch with each other is performed for the following object 

classes: 

1) Horizontal (linear) – Rocks, Screes, Cliffs, Barrows 

2) Relief (area, excluding the areas of carst spreading), Cliffs (linear) – Vegetation 

(area), Soils (area) 

3) Relief (area, excluding the areas of carst spreading) – Relief (linear), Ravines, 

Scours, Cliffs 

4) Dry channels (area) – Soils 

5) Dry channels (area) – Cliffs 

6) Dry channels (linear) – Casing (one-sided, two-sided) 
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Name of control type 

The control 

value of the 

parameter 

(if available) 

Notes 

7) Roads (linear) – Road, Hydraulic engineering structures (linear), excluding water 

pipelines 

8) Roads (linear) – Casing (one-sided, two-sided) 

9) Roads (linear) – Bunds, Excavations, Trestles (linear) 

10) Roads (linear) – Human settlements (area) 

11) Hydrography (area) – Vegetation (area, excluding glades) 

12) Hydrography (area) – Settlements (area) 

13) Hydrography (area) – Soils (area) 

14) Hydrography (area) – Hydraulic engineering structures (area) 

15) Hydrography (area) – Hydrography (area, linear, point, vector) 

16) Hydrography (linear) – Casing (one-sided, two-sided) 

17) Settlements (area) – Industrial and social facilities (area) 

18) Heterogeneous quarters (area) – Quarters (area) 

19) Quarters (area) – Quarters (area) 

20) Uneven quarters, Quarters (area) – Human settlements, Vegetation (area, 

excluding glades) 

21) Buildings – Quarters, Inhomogeneous quarters (area) 

22) Buildings – Street side 

23) Side of the street – Human settlements, Vegetation (area) 

24) Borders (linear) – Borders (linear) 

25) Borders (linear) – Roads, Hydrography (linear) 

26) Fences (linear) – Human settlements, Vegetation, Industrial enterprises (area) 

27) Vegetation (area, excluding glades) – Vegetation (area, excluding glades) 

28) Soils (area) – Soils (area) 

29) Hydrography (area) – Islands (area) 

Control of the object mismatch 

The threshold for determining the range of 

capture of monitored objects 

 

0.4 mm  

the map 

 

All (point) – All (point) 

Control of the object mismatch 

The threshold for determining the range of 

 

0.05 mm  

 

All (area) – All (area) 
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Name of control type 

The control 

value of the 

parameter 

(if available) 

Notes 

capture for monitored objects the map 

Control of intersection for objects with each 

other 

 Control of the intersection for objects with each other is performed in pairs for nearby 

objects. When an intersection of the objects to be scanned is detected, an error 

message is output. 

Control of intersection for objects with each other is performed for the following 

object classes: 

1) Vegetation (area) – Vegetation (area) 

2) Hydrography (area) – Vegetation (area) 

3) Soils (area) – Soils (area) 

4) Hydrography (area) – Soils (area) 

5) Hydrography (area) – Hydrography (area) 

6) Islands (area) – Hydrography (area) 

Control the presence of node points in objects 

The threshold for determining the range of 

capture for monitored objects 

 

0.2 mm  

the map 

Control the presence of node points is performed in pairs for objects, the distance 

between the contours of which is within the range of capture for the monitored 

objects. 

Control the presence of node points is performed for the following object classes: 

1) Horizontal – Hydrography (area, excluding Spillage of rivers and lakes) 

2) Horizontals – Cliffs 

3) Horizontals – Rocks, Screes 

4) Horizontals – Horizontals on rocks, screes 

5) Promoins (linear) – Promoyiny, ravines (linear, area) 

6) Cliffs – Cliffs, Mounds, Pits, Mounds and Mounds 

7) Dry channels (linear) – Dry beds (linear), Depressions of dried lakes (area) 

8) Hydrography (linear) – Hydrography (linear, area, excluding Spillage of rivers and 

lakes) 

9) Hydrography (linear) – Bridges-pipes 

10) Hydrography (linear) – Dry beds (linear, area) 

11) Water pipes (linear) – Water pipes (linear) 

12) Communication lines – Communication lines 

13) Product pipelines – Product pipelines 
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Name of control type 

The control 

value of the 

parameter 

(if available) 

Notes 

14) Roads (linear) – Settlements (area), Quarters (area) 

15) Roads (linear) – Industrial and social facilities (area) 

16) Roads (linear) – Roads, Quarters (linear) 

17) Roads (linear) – Roads (vector) 

18) Quarters (linear) – Quarters (linear) 

19) Borders (linear) – Borders (linear) 

20) Hydrography (linear) – Hydraulic engineering structures (linear, excluding fords, 

water pipes) 

21) Hydraulic engineering structures (linear, excluding water pipes) – Hydraulic 

engineering structures (linear, excluding water pipelines), Roads (linear) 

22) Hydrography, Roads (linear) – Brody 

23) Horizontal (linear) – Rivers (area), Cliffs, Rocks 

24) Hydrography (linear) – Hydrography, Hydraulic engineering structures (linear, 

area) 

Control the presence of node points in objects 

The threshold for determining the range of 

capture for monitored objects 

 

0.07 mm  

the map 

 

1) Bergstriches on the horizontal (vector) – Horizontal (linear) 

Control the presence of node points in objects 

The threshold for determining the range of 

capture for monitored objects 

 

0.1 mm  

the map 

 

1) Bergstriches on isobaths (vector) – Isobaths (linear) 
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