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“FROM IMAGE TO MAP: 

Digital Photogrammetric Technologies” 

“FROM IMAGE TO DIGITAL REALITY: 

Earth Remote Sensing and Photogrammetry” 



UNIFIED ELECTRONIC CARTOGRAPHIC FOUNDATION (UECF) 2 

Federal  Law 431-ФЗ «On Geodesy, Cartography and Spatial Data…» 

Statutory Provisions 
 

Part 3 Article of Law 11: 

«Conducting of Federal Spatial Data Asset is Executing on the Basics of Principles of 

Technological Unity at All Russian Federation Territories …Spatial Data Interoperability 

with Information from Other State Owned Information Resources» 

Part 3 Article of Law 20: 

“Unified Electronic Cartographic Foundation…is the Systematic Assemblage of Spatial 

Data for Russian Federation Territory” 

  

Part 2 Article of Law 20: 

“To Support the Provision and Updating Information of Unified Electronic Cartographic 

Foundation …Federal State Office Manage the Generation, Operation and Upgrading of 

State System on UECF Information Maintenance” 

  

Part 4 Article of Law 16: 

“State Topographic Maps and Plans are Developed by Using UECF Information” 

  

 Part 1 Article of Law 17: 

“…Bodies of State Power and Bodies of Local Self-Government Establish Special Map 

Creation Including Digital Form. For Special Map Creation UECF Information is Used”. 



 

ORBITAL EARTH REMOTE SENSING GROUP  

“DIGITAL EARTH” PROJECT – NEW CONCEPT OF REMOTE SENSING FOR RUSSIA”  3 

Hydrometeo  Satellites Radar Satellites 



“DIGITAL EARTH” PROJECT – NEW CONCEPT OF REMOTE SENSING FOR RUSSIA  4 

 

LAND INFRASTRUCTURE DEVELOPMENT 
 



“DIGITAL EARTH” PROJECT – NEW CONCEPT OF REMOTE SENSING FOR  

RUSSIA 
5 

SEAMLESS SOLID RUSSIAN TERRITORY COVER 



“DIGITAL EARTH” PROJECT – NEW CONCEPT OF REMOTE SENSING FOR RUSSIA  6 

PRODUCTS AND SERVICES INITIATION ON THE BASICS OF EARTH REMOTE SENSING 



PROGRAMM “RUSSIAN FEDERATION DIGITAL ECONOMICS”  7 

Programme 

«Russian Federation Digital Economics» 

Government of Russian Federation 

  

DIRECTION 

28 July 2017 

No. 1632-p 

  

Moscow 

Basic Areas are: 

Lawful Control, People and Education, Research Competence and Technical Backlogs Assembling, Information 
Infrastructure and Information Security. 

 General Aims Concerning Information Infrastructure include: 

- Communication Nets Development to Support Economics Necessities in the Fields of Personal, Governmental 
and Business Data Gathering and Transmitting with a Glance on Digital Technology Technical Requirements; 

- Russian System of Data Processing Centers Development which Provide Accessible, Steady, Secure and 
Economically Efficient Services for Government, Business and Citizens. Such Services Include Data Storage and 
Processing on the Particular Terms, and There is Allowing to Export Services on Data Storage and Processing; 

 - Digital Data Platform Implementation for Authorities, Business and Citizens Support; 

 - Generation of Effective Spatial Data System on Gathering, Storage, Processing and Providing which Can Provide 
State, Business and Citizens Needs with Actual, Reliable Information About Spatial Objects. 

Approved by  

Russian Federation 

Government 

28 July 2017, No. 1632-р. 
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Quality 

Control 

Digital  

Elevation 

Model (DEM) 

Seamless Solid 

High-Resolution Cover 

STREAM PROCESSING TECHNOLOGICAL FLOWCHART WHEN USING 

SOFTWARE “PHOTOMOD” 
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Block Compensation 



SOLID HIGH-RESOLUTION COVER 9 

Seamless Solid High-Resolution Cover Characteristics: 

- spatial resolution – 0.5 – 2.5 m; 

- coordinate determination – 1 – 3 m. 



Resolution Spectral Range 

 (µm) 

Solving Problems 

  

1 km Multi-channel • Weather  Analysis and 

Forecasting; 

• Land Temperature and 

Ocean Surface Test and 

Monitoring; 

• Oil, Gas, Hard Minerals, 

groundwater Prospecting 

Work. 

50 m Green, Red and 

Near Infrared 

12 m 

(pan) 

24 m 

(ms) 

Panchromatic, 

Blue, Green, 

Red, Near 

Infrared 

2.7  m 

2,1 m 

(10,5 m) 

Panchromatic, 

Infrared, Blue, 

Green, Red 

• Oil, Gas, Hard Minerals 

Prospecting Work; 

• Topographic Map Making 

and Updating; 

• Industrial Project Accident 

Fault Assessment; 

• Project Construction and 

Functioning Monitoring; 

• Illegal Utilization, 

Unauthorized  Domestic 

Waste Matter Operation, 

Soil Pollution Identification.

2.7  m 

(ms) 
Blue, Green, 

Red, Infrared 

0.71 m 

(pan)

Panchromatic 

0,40 m 

(рan) 
Panchromatic, 

Blue, Green, 

Red, Infrared  

0.15 m Panchromatic, 

Blue, Green, 

Red 

• City Limits Land Cadastre; 

• Large Scale Topographic 

Map Making and Updating. 

0.05 m Panchromatic, 

Blue, Green, 

Red 

“DIGITAL EARTH” PROJECT REMOTE SENSING DATA STRUCTURING  10 



3D - Terrain Model created by 
Drone Surveying Data being 
Obtained in Automatic Mode 

Space Surveying Data and 
Drone Surveying Data 

Partnering 

Data accuracy (1 - 3 m) Corresponds 

to Spatial Resolution 

Data Accuracy Is not Less 1 – 3 m  

BASIC SOLID HIGH RESOLUTION COVER AND UAV’S IMAGE MULTIPURPOSE USING 11 



ГПИ для решения тематических задач 

Базовое сплошное покрытие высокого разрешения 

Tiles Data format 

1:50 000 

1:25 000 

1:10 000 

Tiles Accessing Services 

WMTS TMS WCS 

GLOBAL DATA STORAGE AND IMPLEMENTATION ORGANIZATION 12 

Tiles Data 

 

Structuring 

GLOBAL SYSTEMS  

OF COORDINATE 

 

Elevation (Relief) 
 

Orthoplan 
 

Vector 
 

+ 
 

+ 



Orbital Group Remote Sensing Satellites 

ПЛАНИРОВАНИЕ РАЗВИТИЯ 
РЕГИОНОВ 

ROSREESTR 

ПЛАНИРОВАНИЕ РАЗВИТИЯ 
ИНФРАСТРУКТУРЫ 

МОНИТОРИНГ ТЕХНОГЕННЫХ  
АВАРИЙ  

ВЕДЕНИЕ КАДАСТРОВ 

ВЫЯВЛЕНИЕ ПОЖАРОВ 

ОЦЕНКА ПАВОДКОВЫХ СИТУАЦИЙ 

КОНТРОЛЬ 
 ЛЕСОВ 

МОНИТОРИНГ ЗЕМЛЕПОЛЬЗОВАНИЯ 

State Users 

MCHS 

MINTRANS 

MINSELCHOZ 

MINPRIRODY 

GAZPROM 

Corporate Users 

RZD 

ROSNEFT 

TRANSNEFT 

ROSTELECOM 

SEAMLESS SOLID HIGH-RESOLUTION COVER IMPLEMENTATION FOR 

RUSSIAN FEDERATION SOCIAL ECONOMICAL MATURITY PROBLEM DECISIONS  
13 

Seamless Solid High-Resolution Cover 
Cadastre Maintenance 

Infrastructure Progress 

Planning 

Regional Development 

Planning 

Forestry Supervision Land-Utilization Monitoring 

Anthropogenic Accident 
Monitoring 

Fire Identification 

Flood  Situation 
Assessment  



4 

Programme 
“Russian Federation Digital 

Economics” 

Materiel and Financial 
Mean                                                                                                

Optimization 

Main Task Decision                                                       
Comfortable and Secure 

People Living            

 
Geospatial Data Organization 

«DIGITAL 
EARTH» 

DATA MODEL 

«DIGITAL 
RUSSIA»         

DATA MODEL 
(UECF) 

Requirements on Content, 
Characteristics and 
Data Organization: 

 
- interdepartmental spatial data 
coordination;    
- object-oriented data     
organization for information and 
calculating tasks solving; 
 - high accuracy and relevance of data. 

Requirements on Content, 
Characteristics and  
Data Organization: 

 
- high precision of data;                                        
- high curriculum data updating;                          
- global nature of data;                                      
- international orbital group  
different spectrum data 
high level of coordination 

Decision Support Models 

PROGRAMME “RUSSIAN FEDERATION DIGITAL ECONOMICS” AS THE PROBLEM DECISION 

TECHNOLOGY FOR COMFORTABLE AND SECURE PEOPLE LIVING 
14 
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2 

3 

4 

5 6 

7 

ENVIRONMENTAL COMFORT AND SECURE 

PARAMETERS OBTAINING BY EARTH 

REMOTE SENSING: 

1. Natural Condition Fairness of Inhabitants 

Residence;  

2. Essential Resources Availability for 

Inhabitants Residence Support; 

3. Safety (Protectability or Catastrophe, 

Natural Disaster, Emergency Lost 

Minimization, Including Anthropogenic); 

4. Availability of Required Infrastructure 

(Social, Productive, Traffic, etc.); 

5. Regional Ecological Advancement.  

 

ENVIRONMENTAL COMFORT AND SECURE 

PARAMETERS REMOTE SENSING-FREE: 

6.    Socio-Economic Conditions Level of 

Development at Particular Territory; 

7.    Institutional Factors. 

COMFORTABLE AND SECURE PEOPLE LIVING AT TERRITORY MODELLING 15 



16 
Domestic Space Imaging Russian Federation Arctic Zone Cover by RESURS-F 

Series Satellite (1974-1999) 
  

Cover Area by Images KFA-200 

Cover Area by Images KFA-1000 

Cover Area by Images KFA-1000 

Scale 1:25 000 000 Scale 1:25 000 000 



Modern Space Survey of Russian Federation Arctic Zone by Domestic  

and Foreign Facilities 

Scale 1:25 000 000 

Cover Area by Images Spot-6-7 

Cover Area by Images Resurs-P 

Cover Area by Images Canopus-B 

17 



18 
Russian Federation Artic Zone Geographical Demarcation by Favourability Level  

of Natural Conditions for Inhabitants Living  

Scale 1:25 000 000 



Ecological Safety Support for People at Russian Federation  

Arctic Territory  

Population Density Boundary 

Alignment of Russian Arctic Zone 

(persons/km2) 

  less 1 from 1 to 10 

Ecologically “Hot Points” Number 

Ecologically “Hot Points” for Territory 

Rehabilitation Projects Implementation  

Population Density at an Areas with Heighten 
Anthropogenic impact  

(persons/km2) 

  

less 1 from 11 to 20 

from 1 

to 10 
from 12  
to 40 

Area with Population Density and Heighten 

Anthropogenic impact Number 

Scale 1: 25 000 000 000 

19 



                   Mining Operation Acre Violations  

Territorial Degradation of the Environment 

under the impact of: 

Territories with Minor or Lack Mining 

Industry Influence  

on the Environment 
   

Influence by Deer Farming   

Influence by Timber and 

Forestry Industry 

Influence by Other Factors 

Influence by Timber Industry - Raw 

Material Recovery and Production 

Mining Fields 

Influence by Minerals Industry 

Coal Mines and Collieries 

Oil and Gas Fields 

Scale 1:25 000 000 

20 



21 Industrial Structure 

Kind of Activity Structure 

“Manufacturing Industry” 

National Produce Structure National Produce Structure 2014 (thousand roubles/per head) 

Scale 1:25 000 000 



22 
Russian Federation Arctic Zone Oil and Gas Industry 

Deposits 

Oil-and-Gas Provinces and Bearing Basins 

Scale 1:16 000 000 

Deposits and Mini-Petroleum Refineries are 

Designated on the Map by Digits  



23 
Agriculture 

Dominant Agricultural 

Structure 

Scale 1:25 000 000 



One Road is Described 

by Three 

Different Objects 

Cartographic 

Elements 

Characteristic 

Signatures 

Attended Objects 

(embankment, tubes) 

 

Do not coincide with 

the road and don’t 

depend on it 

 

HIGHWAY DESCRIPTION BY TRADITIONAL CARTOGRAPHIC MODEL 
 
 

There is no united 

description of common 

spatial object 

Logically attended objects, signatures 

and cartographic elements, don’t 

depend on main element 

 

Quality control is difficult,  

there are problems in data 

interoperability and data 

implementation for other 

model creation 

24 



One Continuous Object – Highway 

Cartographic 

Elements 

Characteristic Signatures 

Attended Objects 

All elements coincide with the road and 

don’t exist in map without it 

HIGHWAY DESCRIPTION BY OBJECT-ORIENTED MODEL 25 



Unified Geospatial 
Foundation 

 
 

(Seamless Solid High- 

Resolution Cover and Basic  

Vector Layers in the Tiled BIR 

Format) 
 

Model Unified 
Description 

(Catalogue of Objects) 

Schema of Database 
Description 

Electronic Topographic Maps 

Electronic City Plans 

Electronic Navigational Maps 

Electronic Marine Maps 

Unified Geospatial Database 

Geospatial and 
Thematic Collections 

Сеть Интернет

Thematic Maps and 

Geospatial Data 

Decision-Making Systems 

Data Visualization 

GIS of New Generation 

Global Data                Visualization 

INTEGRATED GEOSPATIAL AREA CONDITIONING 26 

Air and Space Observed Data 

Calculating             Task Decisions 



THANK YOU FOR ATTENTION! 


