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PRE PROCESSING 

 

 

Periodic line dropouts 

Periodic line dropouts occur due to recording problems when one of the detectors of the sensor in 

question either gives wrong data or stops functioning. The Landsat ETM, for example, has 16 detectors 

in all its bands, except the thermal band. A loss of one of the detectors would result in every sixteenth 

scan line being a string of zeros that would plot as a black line on the image 

 

Georeferencing 

The simplest way to link an image to a map projection system is to use a geometric transformation. A 

transformation is a function that relates the coordinates of two systems. A transformation relating (x, y) 

to (i, j) is typically defined by linear equations, such as: x = 3 + 5i, and, y = −2 + 2.5j. 

 

The process of geo referencing involves two steps: selection of the appropriate type of transformation, 

and determination of the transformation parameters. The type of transformation depends mainly on the 

sensor-platform system used. For aerial photographs (of a flat terrain) usually a so-called perspective 

transformation is used to correct for the effect of pitch and roll. A more general type is the polynomial 

transformation, which enables 1st, 2nd to nth order transformations. In many situations a 1st order 

transformation is adequate. A 1st order transformation relates map coordinates (x, y) with image 

coordinates (i, j) as follows: 

x = a + bi + cj (9.1) 

y = d + ei + fj (9.2) 

 

Equations 9.1 and 9.2 require that six parameters (a . . . f) be determined. This is in fact a linear 

transformation, and sometimes not considered a true (higher order) polynomial transformation, which 

require more parameters. The transformation parameters can be determined by means of ground 

control points (GCPs). GCPs are points that can be clearly identified in the image and in a source that 

is in the required map projection system. One possibility is to use topographical maps of an adequate 

scale. The operator then needs to identify identical points on both sources e.g. using road crossings, 

waterways, typical morphological structures, etc. Another possibility is to identify points in the image 

and to measure the coordinates in the field by satellite positioning. It is important to note that it can be 

quite difficult to identify the GCPs in the imagery, especially in lower-resolution satellite data. To solve 

the above equations, only three GCPs are required; however, since the transformation parameters are 

calculated based on all points, selecting more than is strictly necessary is preferable. 

 

The overall accuracy of a transformation is usually expressed by the Root Mean Square Error (RMS 

error), which calculates a mean value from the individual residuals. The RMS error in x-direction, mx, is 

calculated using the following equation: 

 
For the y-direction, a similar equation can be used to calculate my. The overall error, mtotal, is calculated 

by: 

 



 

Geo coding 

Geo referencing approach is useful in many situations. However, in other situations a geo coding 

approach, in which the row/column structure of the image is also transformed, is required. Geo coding 

is required when different images need to be combined or when the image data are used in a GIS 

environment that requires all data to be stored in the same map projection. 

Geo coding is geo referencing with subsequent resampling of the image raster. The geo coding process 

comprises two main steps: first each new raster element is projected (using the transformation 

parameters) onto the original image, secondly a (DN) value for the new pixel is determined and stored. 

 

Mosaicking 

The notion of getting a much larger picture of a region by pasting images of individual scenes into a 

single composite goes back to the early days of aerial photography. The resultant product is called a 

mosaic.  

 

Data fusion 

A fundamental problem in the analysis of satellite remote sensing data is that of “merging” two data 

sets which provide complementary information. Usually, the two data sets will have different 

observation grids: the pixel footprints are non-nested, of different resolutions, and are oriented 

differently. The most common ad-hoc solution is to either aggregate the data up to a coarse, common 

resolution, or to “match-up” pixel centers. 

Although, data fusion can be applied to a varied selection of different forms of remotely sensed data, 

the classic example of image fusion involves the merging of a multi spectral image of relatively coarse 

spatial resolution with another image of the same region acquired at finer spatial resolution 

(panchromatic image- PAN). 

Data fusion techniques assume that images are compatible in the sense that they were acquired on or 

about the same date and that the images register to each other. The basic task of image fusion is to 

substitute the spatial detail of the fine-resolution image to replace one of the multispectral content of 

the discarded band from the coarse resolution multi spectral image. Specifics of these procedures are 

beyond the scope of this discussion. 

Spectral domain procedures project the multispectral bands into spectral data space, then find the new 

band most closely correlated with the panchromatic image. That spectral content can then be assigned 

to the high resolution panchromatic image. The intensity-hue-saturation (IHS) technique is one of the 

spectral domain procedures.  

Spatial domain procedures extract the high frequency variation of a fine resolution image, and then 

insert it into the multi spectral framework of a corresponding coarse-resolution image. The high pass 

filter technique (HPF) is an example. 

Algebraic procedures operate on images at the level of the individual pixel to proportion spectral 

information among the bands of the multispectral image. 

 


