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One of the of space reconnaissance methods is photoreconnaissance. It dates back to the 
beginning of the 60s in the 20th century, though projects for obtaining photographs of 
terrestrial objects from orbit had been developed a decade earlier. 

The methods for obtaining information, as well as, the characteristics of the satellite 
systems for photoreconnaissance are discussed in detail. The configuration of the 
reconnaissance apparatus, the stages of its development and improvement until the 
appearance of the systems from the fourth generation are touched upon. The space photo 
systems, set up in the USA /under the leadership of air force and CIA in both interrelated 
projects – CORONA and CENTRY/, those in Russia – the project KOMETA and RESURS – F, 
and the JB (Jianbin) satellites in China are briefly outlined. Furthermore, the advantages and 
disadvantages of the satellite systems for photoreconnaissance together with some future 
trends of their usage are discussed. 

Keywords: space, satellite systems, photoreconnaissance 

1. PURPOSE, BASIC CONFIGURATION AND DEVELOPMENT OF SATELLITE SYSTEMS 
FOR PHOTORECONNAISSANCE 
 The space photoreconnaissance systems are designed for developing photographs 
of vast localities, taken from any point on the Earth's surface. In addition, these 
systems are set to define the location of strategic military and economic objectives, 
starting positions of intercontinental ballistic missiles, airports, navy bases, military 
industries and etc.  
 The space photoreconnaissance systems date back to the beginning of the 60s in 
the 20th century. Projects on taking pictures of terrestrial objects were elaborated a 
decade earlier. The onset of the practical flights faced the major difficulty to transmit 
the images from the outer space to the Earth. 
 The limitation of the apparatus made it impossible to install satellite cameras and 
transmit images over a radio channel. That is why, the first space 
photoreconnaissance systems provided for conducting bird's eye view 
photoreconnaissance with a wide runway grip (about several hundred kilometers), 
where the film taken was processed on the board, and then sent back to the earth over 
containers. 
 

45 

mailto:pstoyanov@abv.bg


ELECTRONICS’ 2006                                                       20 – 22 September, Sozopol, BULGARIA 

 
Fig. 1 Principle configuration of photoreconnaissance satellite 

 Having taken the pictures, the space aircraft fires the capsule in the outer space 
and stabilize its motion. After that, it shoots it down by the means of an in-built brake 
rocket engine. The capsule has a special overhead covering that prevents it from 
heating when it comes into contact with the atmosphere. As a result, spectators on the 
ground, occasionally, can observe the burning trace of a descending capsule. 
At the height of 15 km. a parachute will open and pull out the container with the heat-
resistant film from its covering. Metal tapes, radio and light beacons will be put to 
use in order to find the capsule during its descent by the parachute. At the time of its 
descent, an airplane will catch the capsule with a special trawl. If the airplane fails to 
capture it, however, then, ships or helicopters do it. 
 At the beginning, quite naturally, the efficiency of the space photoreconnaissance 
systems was law, and the resolution was approximately 10 meters. As a result, now 
and then, the capsules used to land far from the previously stamped terrain and thus, 
their utility was lost. 

 
 

Fig.2 Outward appearance of the capsule of the film 

 The optical systems of the space photoreconnaissance systems have been 
constantly improved and refined since they were put into operation. The most 
practical change was the implementation of the two-camera system, which replaced 
the one-camera system in 1962.  Accordingly, the first camera shoots at an angle of 
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15 degrees forward along the route and the second one shoots at the same angle 
backwards along the route. The joint operation of the two cameras results in taking a 
stereoscopic photograph of the locality. 
 The operative systems of the space photoreconnaissance systems were initiated in 
1963. These systems are based on satellites, which enables them to transmit the 
collected data to the Earth over a radio band.  
 The first photographs transmitted from the experimental satellite were of such 
quality that it seemed hardly possible to relate them to a certain geographical region. 
Having been further developed, the apparatus was adjusted to stereoscopic 
photoreconnaissance. The exploitation of the first space photoreconnaissance systems 
made it obvious that the functions of the detailed photoreconnaissance have to be 
separated from those of the bird's eye view photoreconnaissance. The bird's eye view 
systems, with a wide runway (100-400 km) are used for spotting big areas of the 
terrain, in order to find objects, which are afterward subject to reconnaissance. The 
fully detailed photographs of the objects have fairly small scope of vision but high 
resolution power.  
 The fourth generation of space photoreconnaissance systems satellites are 
designed for performing the common tasks of the bird's eye view 
photoreconnaissance and the detailed one. For that reason, their apparatuses are 
equipped with two types of optical systems - a long -focal length camera and a 
comprehensive photoreconnaissance camera. To send back the taken film to the 
Earth, from four to six capsules are needed. Moreover, the information on the 
comprehensive photoreconnaissance is transmitted over a radio bend. These 
photographs do not only serve the purposes of the cartography but also that of 
programming the route of the cruise missile. 

2. FUNCTIONAL DEVELOPMENTS OF SPACE PHOTORECONNAISSANCE SYSTEMS IN 
THE USA, RUSSIA AND CHINA 
 The space photoreconnaissance systems have been developed only in USA, 
Russia and China. 

 

 
Fig.3 Photograph of the Washington 
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 Space photoreconnaissance systems have been elaborated in the USA since the 
end of the fifties under the leadership of air force and CIA in both interrelated 
projects – CORONA and CENTRY. The project CORONA is based on satellites, 
such as ''Discoverer", and the project "Sentry" on satellites, type "Sentry". The optic 
systems of the space photoreconnaissance systems that are elaborated upon the 
mentioned above projects are called KH ("Key Hole"). 

 

 
 

Fig.4 Photograph of the centre of Sofia 
For example, the photoreconnaissance satellites being part of CORONA are known 
as KH-1, KH-2, KH-3, KH-4, KH-5 and KH -6. The project CORONA, so far, has 
launched successfully 103 satellites out of 141, where 162 capsules returned to the 
Earth and the film taken reached 64 332 meters. 
 

 
 

Fig.5 Photograph of the Sosopol Bay 
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 In 1980 the last space photoreconnaissance systems are used for mapping 
localities in the USA. These systems went out of use as soon as the optical-electronic 
apparatuses (type KH-11) were developed and put into use.  
The space photoreconnaissance systems have been developed in Russia (the former 
Soviet Union) since the late fifties, when the projects KOMETA and RESURS-F 
were launched. A spacecraft flight (RESURS apparatus type) could photograph an 
area of 20-24 million km2, at any point in the surface of the Earth, for a short time 
span, in resolution power below 1 meter. 
 

              
 

Fig. 6 Spacecraft KOMETA and RESURS 
 
 In Russia today, despite of the presence of optical-electronic photographs, 
spacecraft (KOMETA and RESURS types) with a wide grip cameras are still being 
launched. The taken pictures are applicable for the purposes of cartography, 
agriculture and environmental resources.  
The Chinese return satellites are distinctly called FSW, which stands for “return 
experimental satellites". The convention symbol of these satellites is JB (it comes 
from Jian Bing that can be translated as bird's eye view). On November 3rd 2003 a 
consecutive Chinese satellite, known as FSW-18, was launched for bird's eye view 
photoreconnaissance. The experts claim that the military bases in the US and South 
Korea, Japan and Okinawa Island, as well as in Taiwan, Afghanistan and Iraq, are the 
most probable target objects.  
 

3. ADVANTAGES AND DISADVANTAGES OF SPACE PHOTORECONNAISSANCE 
SYSTEMS 
 The space photoreconnaissance systems have several major advantages: 

 A wide runway grip of the ground representation, as well as, special extension; 
 High resolution power of the modern systems (about 1 meter and 50 cm); 
 High productivity; 
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 Efficient technology for simple and instant deciphering of the target objects; 
 Possibilities for continuous preservation of the photographs; 
 Affordability of the satellites and photo materials. 

However, some major disadvantages of the space photoreconnaissance systems that 
have caused their rejection or limited use are the following: 

 Short duration of productivity in orbit (from 15 to 60 days), owing to the 
limited supply of film on board; 

 The requirement for using highly advanced electro-mechanical systems in the 
apparatus framework, in order to balance the effect of the image movement in 
the focal plane.  

 For that reason, nowadays, the photo materials that come from space 
photoreconnaissance systems are chosen by users who favour the vast size of the shot 
localities, rather than the efficiency of data delivery.  
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1. Purpose, basic configuration and development of satellite systems for photoreconnaissance



The space photoreconnaissance systems are designed for developing photographs of vast localities, taken from any point on the Earth's surface. In addition, these systems are set to define the location of strategic military and economic objectives, starting positions of intercontinental ballistic missiles, airports, navy bases, military industries and etc. 



The space photoreconnaissance systems date back to the beginning of the 60s in the 20th century. Projects on taking pictures of terrestrial objects were elaborated a decade earlier. The onset of the practical flights faced the major difficulty to transmit the images from the outer space to the Earth.



The limitation of the apparatus made it impossible to install satellite cameras and transmit images over a radio channel. That is why, the first space photoreconnaissance systems provided for conducting bird's eye view photoreconnaissance with a wide runway grip (about several hundred kilometers), where the film taken was processed on the board, and then sent back to the earth over containers.




Fig. 1 Principle configuration of photoreconnaissance satellite



Having taken the pictures, the space aircraft fires the capsule in the outer space and stabilize its motion. After that, it shoots it down by the means of an in-built brake rocket engine. The capsule has a special overhead covering that prevents it from heating when it comes into contact with the atmosphere. As a result, spectators on the ground, occasionally, can observe the burning trace of a descending capsule.


At the height of 15 km. a parachute will open and pull out the container with the heat-resistant film from its covering. Metal tapes, radio and light beacons will be put to use in order to find the capsule during its descent by the parachute. At the time of its descent, an airplane will catch the capsule with a special trawl. If the airplane fails to capture it, however, then, ships or helicopters do it.



At the beginning, quite naturally, the efficiency of the space photoreconnaissance systems was law, and the resolution was approximately 10 meters. As a result, now and then, the capsules used to land far from the previously stamped terrain and thus, their utility was lost.




Fig.2 Outward appearance of the capsule of the film



The optical systems of the space photoreconnaissance systems have been constantly improved and refined since they were put into operation. The most practical change was the implementation of the two-camera system, which replaced the one-camera system in 1962.  Accordingly, the first camera shoots at an angle of 15 degrees forward along the route and the second one shoots at the same angle backwards along the route. The joint operation of the two cameras results in taking a stereoscopic photograph of the locality.



The operative systems of the space photoreconnaissance systems were initiated in 1963. These systems are based on satellites, which enables them to transmit the collected data to the Earth over a radio band. 



The first photographs transmitted from the experimental satellite were of such quality that it seemed hardly possible to relate them to a certain geographical region. Having been further developed, the apparatus was adjusted to stereoscopic photoreconnaissance. The exploitation of the first space photoreconnaissance systems made it obvious that the functions of the detailed photoreconnaissance have to be separated from those of the bird's eye view photoreconnaissance. The bird's eye view systems, with a wide runway (100-400 km) are used for spotting big areas of the terrain, in order to find objects, which are afterward subject to reconnaissance. The fully detailed photographs of the objects have fairly small scope of vision but high resolution power. 



The fourth generation of space photoreconnaissance systems satellites are designed for performing the common tasks of the bird's eye view photoreconnaissance and the detailed one. For that reason, their apparatuses are equipped with two types of optical systems - a long -focal length camera and a comprehensive photoreconnaissance camera. To send back the taken film to the Earth, from four to six capsules are needed. Moreover, the information on the comprehensive photoreconnaissance is transmitted over a radio bend. These photographs do not only serve the purposes of the cartography but also that of programming the route of the cruise missile.


2. Functional developments of space photoreconnaissance systems in the USA, Russia and China



The space photoreconnaissance systems have been developed only in USA, Russia and China.




Fig.3 Photograph of the Washington



Space photoreconnaissance systems have been elaborated in the USA since the end of the fifties under the leadership of air force and CIA in both interrelated projects – CORONA and CENTRY. The project CORONA is based on satellites, such as ''Discoverer", and the project "Sentry" on satellites, type "Sentry". The optic systems of the space photoreconnaissance systems that are elaborated upon the mentioned above projects are called KH ("Key Hole").





Fig.4 Photograph of the centre of Sofia

For example, the photoreconnaissance satellites being part of CORONA are known as KH-1, KH-2, KH-3, KH-4, KH-5 and KH -6. The project CORONA, so far, has launched successfully 103 satellites out of 141, where 162 capsules returned to the Earth and the film taken reached 64 332 meters.




Fig.5 Photograph of the Sosopol Bay



In 1980 the last space photoreconnaissance systems are used for mapping localities in the USA. These systems went out of use as soon as the optical-electronic apparatuses (type KH-11) were developed and put into use. 


The space photoreconnaissance systems have been developed in Russia (the former Soviet Union) since the late fifties, when the projects KOMETA and RESURS-F were launched. A spacecraft flight (RESURS apparatus type) could photograph an area of 20-24 million km2, at any point in the surface of the Earth, for a short time span, in resolution power below 1 meter.


             

Fig. 6 Spacecraft KOMETA and RESURS



In Russia today, despite of the presence of optical-electronic photographs, spacecraft (KOMETA and RESURS types) with a wide grip cameras are still being launched. The taken pictures are applicable for the purposes of cartography, agriculture and environmental resources. 


The Chinese return satellites are distinctly called FSW, which stands for “return experimental satellites". The convention symbol of these satellites is JB (it comes from Jian Bing that can be translated as bird's eye view). On November 3rd 2003 a consecutive Chinese satellite, known as FSW-18, was launched for bird's eye view photoreconnaissance. The experts claim that the military bases in the US and South Korea, Japan and Okinawa Island, as well as in Taiwan, Afghanistan and Iraq, are the most probable target objects. 


3. Advantages and disadvantages of space photoreconnaissance systems



The space photoreconnaissance systems have several major advantages:


· A wide runway grip of the ground representation, as well as, special extension;


· High resolution power of the modern systems (about 1 meter and 50 cm);


· High productivity;


· Efficient technology for simple and instant deciphering of the target objects;


· Possibilities for continuous preservation of the photographs;


· Affordability of the satellites and photo materials.


However, some major disadvantages of the space photoreconnaissance systems that have caused their rejection or limited use are the following:


· Short duration of productivity in orbit (from 15 to 60 days), owing to the limited supply of film on board;


· The requirement for using highly advanced electro-mechanical systems in the apparatus framework, in order to balance the effect of the image movement in the focal plane. 



For that reason, nowadays, the photo materials that come from space photoreconnaissance systems are chosen by users who favour the vast size of the shot localities, rather than the efficiency of data delivery. 


4. References

[1] Мардиросян Г., Аерокосмически методи в екологията и изучаването на околната среда, част 1, С., Марин Дринов, 2003.


[2] Новости космонавтики, кн. 1999 – 2004


[3] Пенев П., Р. Янчев, Ст. Каремов, Космосът във военното дело, С., Военно издателство, 2003

50



