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Iran in a Glance

• Area:1.648 million sq 
km 

• Population : 71.5 
million

• Education : 115,000 
schools with 18 
million students, +200 
universities with about 
3 million students 



Geomatics in Iran

• Development of Geomatics within the last half century in 
Iran has faced with considerable challenges in different 
aspects and was not possible without great efforts of 
spatial data producers and users as well as people in 
research and education area. 

• The issues such as growing demand for cartographic 
products, great interest in Geomatics education, 
revolutionary movement towards digital technology, 
standardization efforts and popularity of GNSS,GIS and 
remote sensing applications can demonstrate 
development of the country in the field of Geomatics. 



Geomatics in Iran

• In Iran, national organizations, ministerial and municipal 
offices as well as private companies are active in the 
field of mapping and geographic information production 
needed by decision makers and general users. 

• Most research in the fields of photogrammetry, remote 
sensing, GIS , Satellite Geodesy is carrying on in the 
national organizations, institutions and universities. 
However a few private companies have also made 
remarkable research for their commercial products and 
services.



Geomatics & Education

• In Iran there are more than 10 universities 
involve training and educating experts in 
the field of Geomatics.



Geodetic Networks
• Establishment of geodesic network by 

using GPS system 
• 0 Order
• 1st Order
• 2st Order (<25km)
• 3rd Order (<15 km)



Digital Base Maps 

• 1:25000 scale 3D base map series:
This project was started in 1991 using analogue 

technology and then switched to digital 
products by using Digital Photogrammetry 
and Geodetic Networks using GPS 
instruments with the whole coverage of the 
country (10,000 sheets).



Digital Base Maps 

• 1:2000 scale 3D map series of the 
cities :

There are more than 1000 cities in Iran, 70% 
have 1:2000 maps.



GNSS & Geodynamics 

• Iran is one of the most tectonically active zone in 
Alpine-Himalayan seismic belt where has been 
shaken by largely destroying earthquakes.

• Iran is located in the convergence zone between 
Arabia and Eurasia.

• Geodetic measurements can play an important 
role to understand the tectonic deformations



Geographic Situation

Iran is situated in a highly seismic part of the world and
has been frequently struck by catastrophic disasters as 
earthquake, flood, draught, etc during her recorded history 



Iranian Permanent GPS
Network for Geodynamics 

(IPGN)

• Since early 2005 Cartographic Centers of 
Iran have established a continuous GPS 
network with more than 113 stations which 
is named Iranian Permanent GPS 
Network for Geodynamics (IPGN).



Iranian Permanent GPS 
Network for Geodynamics

(IPGN)

• At the first, in order to study general 
tectonic behavior in Iran, 41 stations which  
were distributed in whole of the country, 
selected.



Iranian Permanent GPS
Network for Geodynamics (IPGN)



Iranian Permanent GPS 
Network for Geodynamics

(IPGN)

• Three other areas were:
– Centeral Alborz and Tehran
– North-West of Iran (Azerbaijan) 

– North-East of Iran (Khorasan).

• The rest of receivers, i.e. 72, were 
considered for these areas as local 
networks.





Azerbaijan Network



Iranian Permanent GPS
Network for Geodynamics

(IPGN)

• These four networks are daily processed 
and show us a continuous monitoring of 
any surface deformation.



A Permanent Station



A Permanent Station



A Permanent Station



We can quantify shortening and 
strike-slip rate in Iran as horizontal 
movements, and also we can talk 
about subsidence and uplift as 
vertical movements.



GNSS & Remote Sensing

1) Ground Receiving Stations
– Finding Location of Antenna

– Measuring the Time

2) Obtaining Field Work Data
– Geometric Correction
– Training or Making a Model

– Checking: Accuracy Assessment



Ground Receiving Stations

We have two steps for direct receiving of Satellite 
Imagery as follows:

1)  Using Orbital Elements (as like as TLE format 
Data), for finding the location of each satellite 
on its orbit (for any time)

2) Moving the antenna in order to track the 
satellite to receive signals, in which we need 
accurate position and time of the station to 
calculate satellite zenith and azimuth angle



TLE: Two Line Elements



Finding Satellite Position with 
respect to the Station Position 

(for any time)



Receiving Step



GNSS & Photogrammetry

• Integration of GPS & IMU (Inertial 
Measurement Unit), provides the potential 
for in-flight control for aerial triangulation

– enabling to reduce the amount of GCPs

– direct geo-referencing without GCPs with 
approximate external orientation parameters



GNSS & Photogrammetry

Geo-referencing without any GCPs using GPS/IMU system



GNSS & Photogrammetry

True Ortho-photo using GPS/IMU system and GCPs



AVL

• All public vehicles and also fuel carrier trucks 
are equipped with GPS receivers. 
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