GEOINFORMATICS                                                                                                                                        UNIT-I

	PHOTGRAMMETRY


 
Photogrammetry has been defined as the art, science, & technology of obtaining reliable information about physical objects (both natural and artificial) through the process of recording, measuring & interpreting photographic images.                                          Photogrammetry is classified into:
(a) Terrestrial photogrammetry- It is defined as the art, science & technology of taking photographs from a fixed position on or near the ground. In this type of photogrammetry photographs are taken by a camera which is fixed on or near the ground.
(b) Aerial photogrammetry-It is defined as the art, science & technology of taking photographs of the ground features or any physical object from an elevated position. Platforms for aerial photography are aircraft, helicopters, balloons, parachute etc. In this type of photography photographs are taken by a camera mounted on any above mentioned air borne platforms which give us ‘bird eye view’ and the photograph which we obtain from aerial photography is known as aerial photograph. It is used in topographic mapping, geological investigation, meteorological investigation, cartography, land use planning.
Basic Terms of Aerial Photograph:
· Vertical Aerial Photograph: It is an aerial photo acquired with the camera axis coinciding with the direction of gravity.
· Tilted Aerial Photograph: It is an aerial photo obtains with the camera axis tilted unintentionally from the direction of gravity by an angle less than 3˚.
· Oblique Aerial Photograph: It is an aerial photo obtains with the camera axis tilted intentionally from the direction of gravity by an angle more than 3˚.If the apparent horizon is shown in the photograph it is known as high oblique photograph and if horizon is not shown in photograph then it is known as low oblique photograph.
· Orthophoto: An image derived from aerial photograph where all distortions and displacements have been removed, it means it represent the true orthographic position of points. 
· Perspective Projection: It is define as a technique of depicting 3D view on flat surface E.g. Photograph.
· Exposure Station: It is a point in a space occupied by the camera lens at the time of exposure.
· Air Base: It is the distance between two successive exposure stations.
· Flight line: It is a line on flight map which shows the track of aircraft.
· Fiducial Marks: Marks built into aerial cameras which appear on the sides or in the corners of the photo (or both), and which are used to determine the precise location of the principal point.
· Nadir Point: literally it is the lowest point or the point below the observer. In aerial photography there is two type of nadir point, the point on the ground vertically beneath the camera lens known as ground nadir point and the point on the photo corresponding to ground nadir point is known as photo nadir point.
        It is important because relief displacement is radial from this point in tilt photograph. Unlike the principal point there are no marks on the photograph that helps to locate the nadir point on photograph. Locating the nadir point on a tilted aerial photograph needs sophisticated stereoscopic plotting techniques involving expensive instruments and ground control information.
· Principal Point: The geometric centre of an aerial photograph, located at the intersection of lines drawn by joining the opposite fiducial marks (i.e., at the intersection of the x and y axes).
         In a vertical photograph all the measurements such as relief displacement, parallax are measure with respect to principal point.
· Principal Line: It is the line on a photograph obtained by joining the principal point and the photo nadir point.
· Isocentre: The point on an air photo which lies halfway between the Principal Point and the nadir point. It is important because tilt displacement in tilt aerial photograph is measured w.r.t isocentre.
· Tilt Displacement: It is defined as the difference between the distance of the image point on the tilted photograph from the isocentre and the distance of the same point in a vertical photograph from the isocentre.
        *It may be noted that in a vertical photo principal point, nadir point and isocentre all are lies on a single point.
· Mosaic: The arrangement of air photos in a series of overlapping exposures within a number of overlapping flight lines.
                                                                                              
                                                                          SCALE
It is defined as the ratio between photo distance and ground distance. It is used to represent large area on small size photograph or map.
                                        S = scale = (map distance ÷ ground distance) or
                                                           (Photo distance ÷ ground distance)

 From given figure [image: C:\Users\wwww\Desktop\scale1.png]                                                                                                                       
    S = ka ÷ ZA                                                                                                               
using similarity of triangles   Oka and OZA                       	               
S = ok ÷ ka = oZ ÷ ZA                                                             S = f ÷ (H – h) = ka ÷ ZA                                                         
S = f ÷ (H – h) = photo distance ÷ ground distance	
Here   H = flying height, f = focal length,
O = exposure station,                                                                                                                       

· Datum scale: This scale is used when the ground points lies at elevation equal to datum.
                            Sd = f ÷ H
· Average Scale : This scale is used when the ground points are vertically downward or upward with datum.
                             Savg= f ÷ (H – havg)
Here havg = average elevation of ground.

Relief Displacement
The displacement of object’s points from their true position in an aerial photograph is known as relief displacement.
                   Numerically it is a distance between the image of top and bottom of object on an aerial photograph.
 Here r = radial distance of t from principal point k
           r0 = radial distance of b from principal point k
[image: C:\Users\wwww\Desktop\relief2.png]

 from similarity of triangles
 In   triangle Okt and triangle  OAT                f ÷ r = (H – h) ÷ R 
                                                 r = f.R ÷ (H-h)         ----eqn 1.
In   triangle Okb and  triangle OZB               f ÷ r0 = H ÷ R
                                                 r0 = f.R ÷ H              ----eqn 2.
Since relief displacement is the distance between top and bottom of object’s image
         Therefore relief displacement d = r – r0      
	d = r.h ÷ H


         On solving                         	
	
	d = r0.h ÷ (H-h)        


And also                           
Flight Planning
The arrangement of flight map and specification of photograph prior to the accomplishment of any aerial photographic project is known as flight planning.

Flight Map: A map which shows number of photographs, Air base, number of flight lines, flying height along with its direction is known as flight map. It is the flight map according to which aerial photography survey is executed. It may also contain ground features according to topographical map.
Specification of Photograph: It refers to the forward and side overlapping of photographs, scale ,focal length of camera, size of photo. Scale and size of photograph depends upon focal length which is fixed.
· Forward overlapping: The overlapping of two consecutive photographs in the direction of flight lines is known as forward or longitudinal overlapping. Overlapping are necessary in order to obtain 3D view of area with the help of stereoscope. It generally kept between 55% to 65%.
· Lateral overlapping: The overlap between adjacent flight line is known as lateral or side overlapping. It generally kept between 15% to 35%.

Number of photographs n = A ÷ a
Here A = total area to be covered and a = area of ground covered by a photograph.
a = (L) length of ground covered by a photo × (W) width of ground covered by a photo
                                  a = [(1-Pl)S.l]×[(1-Pw)S.w] 

                           Here Pl = % of longitudinal overlap                            S = Scale of photo
                                    Pw = % of side overlap                                          l = length of photo
                                    w = width of photo

Errors in aerial photography
· CRAB: Rotation of the camera (and aircraft) relative to the flight line and the angle formed between the flight line and the edges of photographs is known as crab angle. Crab should be eliminated because it reduces effective coverage of the photograph.
· DRIFT: Lateral shift of the aircraft from the planned flight line. It mainly occurs due to high velocity of wind.
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