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Introduction 

In order to ensure data quality control during field work in the areas of the national 

forest inventory of Ukraine intended for remote sensing of forests, the following 

works were carried out using the Field-Map software: 

● a set of service programs and extensions to the Field-Map software was 

created that allow automated generation of a Field-Map control project 

for control checks of data collected during fieldwork, including tools for 

control re-measurements (so-called "cold checks") with re-measurement of 

previously measured forest inventory plots and preparation of a 

comparative statement, as provided for in the "Regulations on control and 

supervision of fieldwork on the national forest inventory"; 

● describes the possibilities of using Field-Map to conduct a control survey 

without re-measuring previously measured forest plots with the preparation 

of a survey report, as provided for in the "Regulations on control and 

supervision of field work on the national forest inventory"; 

● instructions and training videos were prepared on how to create and use 

a Field-Map-based NFI control project; 

● a conceptual solution was developed to transfer the control re-

measurement data to the main NFI database; 

● training was provided to the NFI control team on the creation and use of 

Field-Map control projects during control checks of data collected during 

field work in the NFI areas intended for remote sensing of forests. 
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1. Principles of preparation and use of the Field-Map project for quality 

control of NFI field data 

The Field-Map project for quality control of field data of the National Forest 

Inventory (NFI) (control project) is a set of Field-Map settings that includes a 

separate database that differs in structure from the main NFI database, 

containing all NFI indicators and some additional indicators. This project operates 

under the same Field-Map license as the working project for field data collection 

at the NFI plots. 

In developing the Field-Map control project, the approach commonly used for 

repeated cycles of NFI surveys was used: creating copies of tables with NFI data 

(see Annex 1 - the main tables from the field database are marked in blue, and 

all tables whose name ends with _C are copies of them, in which the control 

survey data are recorded). Thanks to this, the Field-Map control project contains 

all the data entered by the inventory teams during the field survey of the NFI, with 

some of this data hidden to ensure the independence of the control, and some 

visible, which allows you to control the actual values and make changes if 

necessary. It is possible to flexibly configure the display/hiding of all fields of the 

control project through the settings of the PrepareNewLayers.xml file, which 

makes it possible to conduct "blind" inspections or inspections with fully visualized 

indicators. 

To create control projects based on Field-Map field projects, accompanying files 

are used:  PrepareNewLayers.xml - describing the conditions for displaying basic 

data in the control project, which can be edited by users according to their 

needs, and other files in the Update folder, with the structure of the control 

project, additional reference books, and scripts. To create new control projects, 

one of the additionally developed applications to the Field-Map software 

package, the PrepareControlProject program, is used. 

The need to generate new control projects is due to the fact that the control 

process takes place throughout the field season and gradually new surveyed 

areas will be added to the main NFI database, and new control projects are 

needed to control them. 

Another difference between the control project and the main project is that the 

control project is not included in the synchronization, but is stored on a local 

device. If necessary, all the data from local control projects can be combined 

into one control project using the Field-Map Project Manager function "Transfer 

data between projects".  

The development of the Field-Map project for quality control of field data of the 

NFI of Ukraine included the following stages of work: 
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● IFER specialists have created a set of utility programs and extensions to the 

Field-Map software that allow automated generation of a control Field-

Map project for control re-measurements at inventory sites to assess the 

quality of field work using the "cold-blind" approach; 

● The tools for generating reference projects were handed over for testing 

and revision to the specialists of the Department of Forest Inventory, 

Monitoring, Certification and Forest Management (DFIMCFM) of URIFFM 

along with reference materials (sample settings used for generating 

reference projects) and video instructions for editing the settings and 

describing the procedures for generating reference projects based on 

information from the main NFI database; 

● IFER and DFIMCFM specialists jointly developed scripts for generating 

comparative information, and improved the approach to displaying and 

adjusting tree coordinates; 

● DFIMCFM specialists finalized the settings for the tools for generating control 

projects, interface, displaying field survey data and generating and 

formatting comparative information, taking into account the wishes of the 

NFI Center representatives and the "Regulations on control and supervision 

of field work on the national forest inventory in part 3.1. Control re-

measurements"; 

● DFIMCFM specialists, together with the NFI Center specialists, conducted 

field tests of the control project generated by the developed tools in real 

NFI areas with different conditions, as well as a series of online consultations 

and discussions with representatives of the NFI Center and the National 

Technical Advisor of the project "Technical Support to Forest Policy 

Development and National Forest Inventory Implementation" (SFI); 

● The specialists of the DFIMCFM and IFER prepared a draft instruction on the 

use of the control project (Annex 4); 

● The specialists of the DFIMCFM proposed an approach to transferring the 

control re-measurement data to the main NFI database (Annex 5). 
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2. Conducting control re-measurements at the NFI plots 

The control re-measurement involves a complete re-survey of the site using the 

NFI methodology and entering the values into the control project.  

For convenience, a number of additional indicators, controls, and visualization of 

tree locations on the map have been added (see Annex 4 - Instructions).  

Before the control re-measurement starts, all trees have ID=0, which are changed 

to the normal numbering during the control. If the tree location is confirmed, the 

value Correctly measured tree is automatically filled in. 

The screen of the Field-Map control project is shown in Figures 1-3. 

 

 
 

Figure 1. View of the form of Plot of the control project 
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Figure 2. View of the Tree accounting form with verified tree coordinates 

 

 
 

 

Figure 3. View of the Map form, with the ability to edit tree coordinates 

 



8 
 

Based on the results of the comparison of control re-measurements and primary 

field measurements, a comparative statement is formed, which contains a list of 

NFI indicators with an assessment of the quality of work, and a final 

comprehensive quality assessment (Annex 2.). The assessment of the control team 

is considered to be the correct assessment. This statement can be printed or 

saved in pdf and xls formats. 

An example of a comparative checklist developed by IFER is provided in Annex 

3. This checklist provides a more informative quality assessment than the checklist 

in Annex 2, including visualization of tree and fault locations for both assessments, 

comparison of taxonomic indicators, and distribution of quantitative indicators by 

deviation ranges. This statement can be used for a more detailed analysis of the 

quality of work and identification of systematic errors.  

Based on the quality assessment of the work indicated in the comparative 

statement, the control team prepares proposals to the Head for acceptance of 

the results of the field team's work or for repeated surveys at the NFI plot.  

 

3. Support for supervisory inspection of field work at the inventory plot 

using Field-Map 

The Field-Map functionality provides wide range of possibilities for supervisory 

inspection of field works at the inventory site due to visualization of measurement 

results, mapping and description of NFI indicators directly in the field. Since the 

field computers on which Field-Map is installed run under the MS Windows 

operating system, all the features of MS Office can be used directly on the NFI 

plot in the field, including the preparation of a supervisory inspection report of 

field work on forest inventory in accordance with the requirements of the 

"Regulations on control and supervision of field work on the national forest 

inventory". 

 

4.  Instructions for creating and using a control project of NFI based on 

Field-Map 

Detailed step-by-step instructions on how to create and use a Field-Map-based 

NFI control  project are provided in Annex 4. A video tutorial on how to create a 

Field-Map reference design was prepared by IFER experts and is available at 

https://youtu.be/U7SY4SP5emM .  

https://youtu.be/U7SY4SP5emM
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5. Concept of implementation of automation tools for centralized 

storage and processing of control survey data under the program of 

national forest inventory of Ukraine (based on Field-Map software) 

To ensure the automated transfer of the results of the control project to the central 

database, the concept of implementation of automation tools for centralized 

storage and processing of control survey data under the program of the national 

forest inventory of Ukraine (based on the Field-Map software) is proposed. This 

concept is presented in Annex 5. 
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Annex 1. Structure of the database of the Field-Map control project  

(inactive tables with main survey data are marked in blue) 
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Annex 2. Example of a comparative summary of the Field-Map control 

project customized in accordance with the requirements of the NFI 

Center  
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Annex 3. Example of a comparative summary of the Field-Map control 

project developed by IFER 
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Annex 4. Guidelines for creating and using a Field-Map-based NFI 

control project 

General recommendations 

To get started, you need to unzip the control project, open Data Collector, select 

the project, and log in with the appropriate login and password. 

It is recommended to periodically make a backup copy of the control project. 

Creating a control project 

A video tutorial on how to create a Field-Map control project was prepared by 

IFER experts and is available at https://youtu.be/U7SY4SP5emM .  

Getting started 

The control project contains a specific list of surveyed inventory plots.  

Select the required area to be re-measured by number from the list: the "Open 

area" menu button on the Area form tab. 

 
 

Figure. 1. Selecting a plot for control re-measurement 

 

https://youtu.be/U7SY4SP5emM
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Figure 2. View of the Plot tab in the control project 

 

The difference between the control project and the field project is most visible on 

the Plot tab, where the fields are duplicated (highlighted in green). 

The control team must fill in the fields: Control carried out, Date of control, as these 

parameters are included in the comparative statement.  

If necessary, you can enter values in the other fields marked in green (district, 

accessibility, altitude). To clarify the location, photos taken by the inventory team 

are available for viewing.To do this, click on the Photo of the plot center button. 

You can also add a new photo of the center (Photo control (plot center) button) 

and a text note (in the Control note field). 

Features of filling out the Part Form 

In the Part Form, it is mandatory to fill in the Main and Dominant breeds. 

Fields with quantitative values in italics in the plantation description, model, and 

rate trees tables require confirmation - enter, or a new entry if the values differ. 

In the Parts form, you can change the categories of forest land and other 

indicators. 
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Figure. 3. Plot parts form and Plantation description form (quantitative values that 

need to be checked and confirmed and/or corrected are indicated in italics). 

 

For some fields (for example, Main breed), an additional check is built in: if you 

enter a value other than the field data, a warning appears (Fig. 4). 

If the control team is confident in the value entered, select the option to accept 

the current values. 

Such warnings firstly allow you to double-check the value and make sure that 

there is no error, and secondly, even repeated corrections of this value do not 

correct the field survey data. 
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Figure. 4. An example of a warning about the difference between the entered 

value and the value of the field survey (the old value is the data of the inventory 

team, the new value is entered by the control team)  

 

Features of tree inspection 

All trees from the field database with ID=0 are placed on the map and in the Tree 

accounting form at the beginning of the control re-measurement. As the control 

is performed, the IDs change automatically. 
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Figure. 5. Map form (Tree measurement layer is activated) - at the beginning of 

the control (model trees are marked in red, regular accounting trees are marked 

in green, and tariff trees are marked in blue). 
 

 

 
 

Figure. 6. Tree measurement form: before the start of the control re-

measurement (ID=0, the Control field is not filled in, marked green) 
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When you hover the stylus over a tree on the map, a tooltip appears that contains 

the species and perimeter, which helps to connect the tree on the ground with 

the tree on the map (and, accordingly, in the database).  

Double-clicking on a tree on the map opens a window with the actual 

coordinates of the tree, which can be corrected according to the actual 

readings of measuring devices if necessary (Fig. 7). After that, the current tree has 

a new ID and you should go to the Tree Measurement form to check the rest of 

the tree characteristics. For this tree, the overview table will have a new ID and 

will be marked "Correctly measured"; 

 
Figure 7. Map form: a window with the actual coordinates of the tree is opened 

 

Add a new tree:  

In the settings of  , disable continuous measurements (Fig. 8). 



30 
 

 
Figure 8. Field-Map Settings window  

 

To add a new tree, click on the bottom panel - add new tree  , enter the 

appropriate coordinates in the window that appears. If there is a tree in the 

database near the entered coordinates, the Nearest Trees window appears in 

the right part of the window (Fig. 9). This window contains a list of the nearest trees 

and a menu with the following options: Accept or New ID, as well as settings and 

scale (Fig. 8).  

The Accept option means that the proposed closest tree is the same tree whose 

coordinates were entered (data on this tree is in the database), New ID means 

that this is a completely new tree that was missed during the inventory, and data 

on this tree is not in the database. If you select this option, this tree will be marked 

as "Missing" in the overview table.  
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Figure 9. Map form: a window with a list of nearby trees and a menu. 
 

 
 

Figure 10. Setting up the Nearest Trees window 
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In the settings  of the Nearest Trees window, you can configure the Search 

Boundaries - by selecting the search radius of the nearest tree (usually 0.5-0.75 m). 

And also the Settings menu item Number of unassigned - highlights unchecked 

trees and reports the number of such trees. 

Note: deleting a tree/trees on the map will also delete all data about it in the field 

survey data. Therefore, it is not recommended to delete trees, but rather to 

change the status of such a tree to Erroneously recorded. 

 

 
 

Figure 11. Tree measurement form: checked tree coordinates. 

 

In the tree measurement form, be sure to check the perimeters and heights of the 

trees! There are preliminary values in the table (in the fields Max height, Max 

diameter). For all trees, you should fill in the Tree status. For your convenience, the 

old coordinates of the tree (N, E, Az, S) and the new ones are also shown. 

After completing the control re-measurement, check the completeness of the 

data as in the field - Check data on the Site tab. 
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Figure 12. Checking the completeness of the control re-measurement 

  

All fields must be filled in/confirmed, otherwise you will receive the following 

messages: not updated or missing values (as in Figure 12). 

On the Plot form, in the Completed field, fill in the value - Control performed. Only 

after that, you can select scripts in the Script Manager to renumber trees and 

create a comparative list (Figures 13, 14). 

 
 

Figure 13. Site tab - location of the Completed fields and Script manager buttons  
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Renumbering of trees: - automated change of tree IDs on the map according to 

the requirements of the methodology: starting from the north and from the closest 

tree by distance and then clockwise. 

To start renumbering trees, on the Site tab, click the Script Manager button and 

select Renumber Trees. A message will appear indicating that the renumbering 

was successful. Then check the result on the Map tab. 

 

 
 

Figure 14. List of scripts in Script manager 

 

Comparative statement 

To get a Comparative Statement, which displays the percentage of correct 

estimates in the field database relative to the control re-measurement for the 

current site, click the Script Manager button and select Comparative Statement. 

After running the script to create the Comparative summary, click the All pages 

checkbox to display all pages of the summary. 
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The resulting statement can be printed or saved as a pdf. In addition, the 

statement is saved in the InventoryAnalyst folder as an excel file with a name that 

contains the NIL site number.  

 

  
 

Fig. 15: Comparative statement view 
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Annex 5. Concept of implementation of automation tools for 

centralized storage and processing of control survey data under the 

program of national forest inventory of Ukraine (based on Field-Map 

software).   

1. General provisions 

This document describes proposals for the implementation of automation tools for 

centralized storage and processing of data from control surveys of plots under 

the national forest inventory program of Ukraine. The proposals were prepared 

based mainly on the capabilities of the current implementation of Field-Map 

software and the possibility of connecting other data collection systems.  

2. Terms and definitions 

NFI - national forest inventory 

CNFI - Center for National Forest Inventory of the State Enterprise 

"Ukrderzhlisproekt" 

Field-Map software is a set of applications developed, distributed and supported 

by IFER - Monitoring and Mapping Solutions (Czech Republic). This document 

describes the Project Manager and Data Collector software tools. The Field-Map 

software tools provide basic functions (implemented in executable files) and 

provide a set of tools that can be used to customize the Field-Map Project.  

A Field-Map project is a set of settings that form the data structure, user interface, 

and behavior of data collection software. The project is managed by the Project 

Manager software tool, and data collection is performed by the Data Collector 

software tool. Field-Map software tools work with local copies of the project, the 

content of which is determined by the User Roles defined in the project.  

The central database of the Field-Map Project is an instance of the standard 

Microsoft SQL Server1 , which is used to exchange data between local copies of 

the project. 

Small Forest is a software tool developed by the CNFI to automate the collection 

and accumulation of  NFI data in Ukraine. The Small Forest program runs on the 

Android operating system, which makes it possible to use a smartphone as a 

working device for entering NFI data. 

XML is an extensible markup language (EXtensible Markup Language, 

abbreviated to XML), a standard for building hierarchically structured data for 

exchange between different applications. 

 
1 Currently, Microsoft SQL Server Express (64-bit) v. 16.0.1000.6 is used 
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XML Schema is a language for describing the structure of XML documents. An 

instance (i.e., a description of a specific file structure in XML format) of XML 

Schema is called an XML Schema Definition (XSD) and usually has the extension 

".xsd" in the file name.  

3. Functional requirements 

a. Automate the transfer of control survey data to a centralized database 

The control survey data should be extracted from the primary system by the 

software used to enter the control survey data. The export format is a structured 

file in XML format, which should be generated according to the agreed data 

schema (XML Schema). 

In the case of the Field-Map software, there are methods that ensure the 

generation of XML files for data exchange. XML schema definitions for exchange 

files are not automatically generated in the current state, but this procedure must 

be performed once - when changing the structure of the main Field-Map project 

and/or the settings of the control project generation tools. 

If a decision is made to use other software tools for entering survey data (for 

example, SmallForest), provided that these tools generate XML files for data 

exchange according to the agreed XML scheme, automation tools for 

centralized storage and processing of control survey data can be used without 

additional debugging and modifications. 

Data may be transferred from mobile devices to the place of processing by 

common means (e.g., email). 

b. Automation of the logical consistency check of data transferred to a 

centralized database 

The data to be entered into the centralized database should be checked for 

compliance with the XML schema (which prevents incorrect exchange files from 

being processed) and for compliance with the content of the centralized 

database (availability of the area where the control was performed, compliance 

with the values of attributes linked to directories, etc.) 

c. Automation of making changes to control survey data in a centralized 

database 

After confirming the correctness of the control survey data, the values entered by 

the control team should be transferred to the centralized database. In this case, 

the source (author) and time of the changes should be documented. 

4. Implementation architecture 

We propose to develop the following components: 

● Settings repositories 
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● Centralized database of control surveys 

● Server procedures for downloading control survey data in XML format  

● Server procedures for saving the data entered by the control team to the 

centralized observation database 

● A client application that will ensure the launch of data download and 

saving procedures 

   
Figure 1. Architecture of automation tools for centralized storage and processing 

of control survey data 

The settings store should ensure the storage of the XML schema definition to be 

used in data exchange and the generation of the corresponding objects of the 

centralized control survey database, as well as the compliance of the control 

survey database elements with the centralized database. The proposed 

implementation platform is Microsoft SQL Server. 

The centralized database of control surveys should provide storage of the 

uploaded XML files, protocols of their verification and the actual data of control 

surveys. The proposed implementation platform is Microsoft SQL Server. 

The server procedures for uploading control survey data in XML format should be 

launched from the client application and ensure that the exchange file is 

checked against the XML schema definition stored in the Settings Storage, the 

data is uploaded to the appropriate objects of the Centralized Control Survey 

Database, and their validity is checked against the content of the Centralized 

Database. The proposed implementation platform is Microsoft SQL Server. 

Server procedures for saving the data entered by the control team to the 

centralized surveillance database should be launched from the client application 
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and ensure the transfer of values entered by the control team to the Centralized 

Survey Database based on the settings for the compliance of the control 

database elements with the centralized database stored in the Settings Storage. 

The proposed implementation platform is Microsoft SQL Server. 

The client application should provide for the launch of procedures for 

downloading and saving data, as well as viewing their results. The implementation 

platform is not essential, it is preliminarily proposed to implement a WEB 

application (for reasons of portability). 


