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Scanning systems 

Airborne multispectral scanner systems build up two dimensional images of 

the terrain for a swath beneath the aircraft. There are two different ways in 

which this can be done: across-track scanning or along track (pushbroom) 

scanning. 

 

Across track scanning 

Figure 1 illustrates the operation of an across-track scanner. Using rotating or 

oscillating mirror, such systems scan the terrain along scan lines that are at 

right angles to the flight line. This allows the scanner to repeat the measure of 

the energy from one side of the aircraft to the other. 

At any instant in time, the scanner “sees” the energy within the system’s 

instantaneous field of view (IFOV). The IFOV is normally expressed as the cone 

angle within which incident energy is focused on the detector, see β in Figure 

1. The angle β is determined by the instrument’s optical system and size of its 

detectors. This area can be expressed as a circle of diameter D given by: 

D=H’ β 

Where: 

D = diameter of circular ground area viewed  

H’ = flying height above terrain  

Β = IFOV of system (expressed in radians) 

The ground segment sensed at any instant is called the ground resolution 

element or ground resolution cell. The diameter D of the ground area sensed at 

any instant in time is referred to as the system’s spatial resolution.  

 

 



Ex. The spatial resolution of a scanner having a 2.5 milliradians (mard) IFOV 

and being operated from 1000 m above the terrain can be found by the above 

equation as 

D= 1000 m x (2.5 x 10-3 rad) = 2.5 m 

A small IFOV is desirable to record fine spatial detail. On the other hand, a 

larger IFOV means a greater quantity of total energy is focused on detector as 

the scanner’s mirror sweeps across a ground resolution cell.   

 

 

 

 

 

 

 

 

 

 

 

 

Along track scanning  

As with across-track systems, along-track or pushbroom scanners record 

multispectral image data along a swath beneath an aircraft. Also similar is the 

use of the forward motion of the aircraft to build up a two-dimensional image 

by recoding successive scan lines that area oriented at right angles to the flight  

 

 



direction. However, there is a distinct difference between along track and cross track 

systems in the manner in which each scan line is recorded. In an along track system there is 

no scanning mirror. Instead a linear array of detectors is used (Figure 2) . 

Linear array systems afford a number of advantages over across-track mirror scanning 

systems. First, linear arrays provide the opportunity for each detector to have a longer dwell 

time over which to measure the energy from each ground resolution cell. This enables 

stronger signal to be recorded which leads to better radiometric resolution. In addition, the 

geometry integrity of linear array systems is greater because of the fixed relationship among 

detector elements recording each scan line. The geometric errors introduced into the 

sensing process by variations in the scan mirror velocity of across track scanners are not 

presented in along track scanners. Also, having no moving parts, a linear array system has 

higher reliability and longer life expectancy.  

One disadvantage of linear array systems is the need to calibrate many more detectors. 

Another current limitation to commercially available solid state arrays is their relatively 

limited range of spectral sensitivity. Linear array detectors are sensitive to wavelengths 

longer than the mid –IR are not available. 

             

            

            

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

            

            

            

            

            

            

            

            

            

            

            

            

            

            

   

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 


