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0.1. Definitions 
Photogrammetry is the art and science of determining the position and shape of objects from 

photographs. [Kraus, K., 1993]. 

More extended definition of photogrammetry is the art, science and technology of obtaining 

reliable information about physical objects and the environment, through processes of recording, 

measuring, and interpreting images and patterns of electromagnetic radiant energy and other 

phenomena. 

The results of photogrammetric processing could be quantitative or qualitative. 

The quantitative results may be expressed in discrete form, in vector form or as two dimensional 

data. 

Discrete data are represented as numbers and contain the 3D information about space position of 

separate points. 

Vector data represent contours of the objects and could be in graphical or digital format. The final 

results are the maps of processed objects – topographic maps or faced plans. 

Image data represents the two-dimensional information of rectified images with the final result of 

orthophoto images and maps derived from them. 

There are the situations when except the geometrical reconstruction of the object are also 

important the interpretation of the contents of the photos. In this case the process is named photo-

interpretation. 

Obtaining the results of photointerpretation without direct contact with the objects is separated in 

new discipline Remote Sensing. 

Remote sensing (in the broadest sense) is the measurement and acquisition of information of 

some property of an object or phenomenon, by a recording device tat is not in physical on 

intimate contact with the object or phenomenon under study; e.g., the utilization is a distance 

(from aircraft, spacecraft, or ship). The technique employs such devices as the camera, lasers, and 

____________________________________________________________________________________ 
FH-KA - Master course Photogrammetry 2003                                                                 Borislav Marinov 



Lecture 0                                                                                                                                                  - 2 – 
_____________________________________________________________________________________ 

radio frequency receivers, radar systems, sonars, seismographs, gravimeters, magnetometers, and 

scintillation counters. In the narrow sense RS is the practice of data collection in the wavelengths 

from ultraviolet to radio regions. From the view point of photogrammetry the main difference is 

that the photogrammetry obtain mainly the quantitative property of the objects as the remote 

sensing is obtaining the qualitative properties (as a result of interpretation). 

Classification of photogrammetry could be done by different principles: 

Depending on methods of processing it is analogue, analytical and digital. 

Depending on the position of the camera from which the photos are taken it is terrestrial (close 

range), aerial and space (satellite). 

Depending on used images it is divided into stereo photogrammetry and single image 

photogrammetry. Stereo photogrammetry uses two or more overlapping images to reconstruct 3D 

structure of the objects. It is the main advantage of photogrammetry – from registered images that 

are two dimensional to obtain three dimensional information for the objects. Stereo 

photogrametry uses stereo plotting methods for restoration of object space information. 

Single image photogrammetry is so called monoscopic photogrammetry. It uses mono-plotting 

methods for presentation of information for the objects. 

 
Figure 0.1. Aerial Photogrammetry 
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Figure 0.2. Close range photogrammetry 

Depending on the final results it is measurement or interpretative. 
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Depending on application area it is topographic, non-topographic (industrial, architectural, and 

special – archeological, medical, criminal). 

 

0.2.History 
 
History (analog, analytical, digital) 
First theoretical ideas of photogrammetry are published by J. H. Lambert before invention of 

photography. Niépce, Daguerre and Arago invent photography in 1839. 

 
Figure 0.3. Louis J.M. Daguerre (1789 – 1851). 

The fonder of the subject is French Colonel Aimé Lausedat. He made first rooftop photographs of 
Paris for military mapping. He designed a terrestrial equipment for photographic surveying ad 
called the process “iconometry”. In 1859 he gave a lecture to a Commission of the Academy of 
sciences in France on the method of determining the object coordinates from pair of overlapping 
photos. Approximately at the same time A. Meydenbauer made the first successful attemp to 
apply photogrammetry to buildings’ reconstruction. 
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Figure 0.4. Carl Pulfrich (1858 –1927) 

The principle of floating mark was discovered by F. Stolze in 1892. C. Pulfrich developed a 
practical method of measuring and deriving spatial dimensions from photographic images by the 
floating mark, which was described in in introduction of photogrammetry in 1901. 

 
Figure 0.5. Eduard von Orel (1877 – 1941) 
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The optical works of C. Zeiss supplemented von Orel’s first prototype of Zeiss-Pulfrich 
stereocomparator and a mechanical system of “Zeiss Parallelogram”. The Austria n officer E. von 
Orel made an invention which marks first approach to automation of mapping instruments – he 
devised a mechanism which solves the equations for “normal case” of terrestrial 
photogrammetry. In 1909 he constructed stereo-autograph, which makes possible to plot 
continuous contours from terrestrial photographs. 

 
Figure 0.6.Theodor Scheimpflug (1865 – 1911) 

In 1897 Capitain Theodor Scheimpflug published a paper on opto-mechanical coincidence in 
stereo-orientation of balloon and kite photographs, in which he developed the principle of double 
projection as a possible solution to direct projection instruments. 

 
Figure 0.7.Max Gasser (1872 – 1954) 
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Max Gasser was an energetic German geodesist and teacher in photogrammetry, who founded the 
German Society of Photogrammetry in 1909. In 1917, he succeeded in constructing of mapping 
apparatus for vertical aerial photography, which became known as “Double Projector Gassier”. In 
1919 Umberto Nistri in Rome, Italy developed a second concept of double projection, which was 
somewhat different from Gasser’s. His first experimental model Photocartogrph I, used 
alternating projection on rear-view screens. 

 
Figure 0.8.Reinhard Hugershoff (1882 – 1941) 

Reinhard Hugershoff, geodesist, explorer, and professor at the Technical University of Dresden, 
Germany, was the inventor of numerous geodetic and photogrammetric instruments. In 1921 he 
introduced the first universal analog plotter, the Autocartograph, embodying the Porro-Koppe 
principle of observation. (The photograph is observed trough a lens identical in distortion 
characteristics with taking camera lenses.) The principle of stereo-autograph was extended by 
Walter Bauersfeld, who was chief engineer of Zeiss Works, in constructing the Zeiss 
Stereoplanigraph. Under von Gruber’s guidance eight consecutive models of this instrument 
received many refinements reflecting advancing technology in analogue plotting instruments. 
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Figure 0.9. Otto von Gruber (1884 – 1942) 

Otto vonGruber was a professor, geodesist, and scientific collaborator of C. Pulfrich and the 
later’s successor as a head of photogrammetric and geodetic instruments department of the Zeiss 
Works. He became internationally known by his works “Single and Double Point Resection in 
Space” (1924), “Theory and Practice of Aerotriangulation” and “Collected Lectures and Essays”. 
On practical site, inventive and operational contributions were made by him and K. Schwidefsky 
in development of several models of Autofocus Rectifiers. 

 
Figure 0.10. Heinrich Wild (1877 – 1951) 
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Heinrich Wild was a Swiss engineer and inventor, who surprised the Second International 
Congress on Photogrammetry (1926) at Berlin with modification of his plotter Police Autograph, 
newly equipped for components for mapping vertical or near-vertical aerial photographs. 
The photogrammetry is based on measurement in photos. In analytical photogrammetry the 
measurements are continuous (analogue) and method of processing is based on analogue 
modeling. Depending on the physical principle of modeling the analytical apparatus could be 
with optical, mechanical, or optical-mechanical projection system. 
 
The second step in developing of photogrammetry is usage of analytical photogrammetric 
apparatus. With them the coordinates are measured in discrete form. The results are sets of 
numbers. Analytical photogrammetry is photogrammetry in which solution are obtained by 
mathematical methods. For finding the solution are used computers but the solving of problems is 
by applying the methods of vector and matrix algebra and by solution of non-linearity tasks. 
 
Third step is digital photogrammetry. In Digital photogrammetry the method of measurement is 
based on the measurement in digital images, with their discrete coordinates in pixels and rows. 
This coordinates are called pixel coordinates. After calibration of measurement they could be 
transformed to image coordinates in photos. The next steps are similar to those in the analytical 
photogrammetry. 
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Classification of Photogrammetry 

 

 
Fig 0.11. Main types of Photogrammetry 
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Figure 0.12. 3D vectorising screen of Digital Photogrammetric system 

 

0.3. Image information (physical, geometrical, semantic) 
Objects that are registered in the images have different features. These features can be classified 
in following types: 
- physical properties – type of the material, structure and color of the surface; 
- geometrical characteristics – shape, size, position, orientation; 
- nature, essence of the objects ( what they are indeed). 
All this features of the objects transfer into the image and are registered there. Some of the 
features are transferred more exactly and another not so entirely. Depending on this the recorded 
images contain more or less information about these features. 
Physical information: It is corresponding to the physical properties of the surfaces of the 
objects. It is transferred to the image by the intensity of light, surface texture or color in colored 
or mutispectral (multiband) images. 
Geometrical information: It is transferred by the method of geometrical transformation (central 
projection, line projection, point by point transformation. The main specialty is that 3D 
information is converted to 2D. In this process happens the loosing of information. 
Semantic information: it is transferred by shape of the objects, their relative position and their 
co-occurrence. For this type of information the distortion is less but the possibility to extract it 
depends on the method of interpretation and the qualification of interpreter or the intelligence of 
the automatic interpreting system. 
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Figure 0.13. Cadastral map 
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Figure 0.14. Orthophoto map 

0.4. Photogrammetric Organizations 
The International Society for Potogrammery and Remote sensing was founded in 1909 by Eduard 
Doležal. E. Doležal, was an Austrian geodesy professor, mathematician and lecturer in the 
University of Vienna. He founded the Austrian Society of Photogrammetry in 1907 and the 
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International Society of Photogrammetry in 1909 and became the first President of both 
Societies. He created the International Archives of Photogrammetry, which today constitute the 
most comprehensive depository of professional literature in photogrammetry from 62 national 
member societies. 

 
Figure 0.15. Eduard Dolezal (1862 – 1955) 

The national Society of Photogrammetry in Germany was founded by Max Gasser (who was an 
energetic German geodesist and teacher in photogrammetry) in 1909. 
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