
Satellite image received courtesy of the Institute for Science and International Security, 
shows Iran's military site in Parchin. The UN atomic agency suspects Iran has conducted 
nuclear warhead design experiments at its military facility in Parchin. The UN atomic 
agency has sought fresh thinking in its impasse with Iran after two fruitless visits probing 
Tehran's suspected nuclear weapons drive. (AFP Photo/) 
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Question to students what is an active sensor? 
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Example with laser pointer 
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From airplane or satellite space shuttle: 
LIDAR systems can emit pulses at rates >100,000 pulses per second  referred to as 
pulse repetition frequency. A pulse of laser light travels at c, the speed of light (3 x 
108 m s-1). LIDAR technology is based on the accurate measurement of the laser 
pulse travel time from the transmitter to the target and back to the receiver. The 
traveling time of a pulse of light, t, is: t = 2 * R/c 
 
where R is the range (distance) between the LIDAR sensor and the object. The 
range, R is determined by rearranging the equation: 
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Mention beam divergence 
Lambertian surface, but is not perfect 
What would happen if it is not Lambertian? 
We will not get any response back to the receiver 



8 



9 



10 



11 

Interpolated lidar data showing the detected returns and the estimated bare earth, 

derived from last returns. 
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If intensity is being recorded draw just a line for the discrete pulses 
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Give an example on how to do it.  
1. Draw in X and Y different small footprints with a specific pattern.  
2. Draw a large footprint 
3. Draw X and Z 
4. Draw intervals every for example 10 cm 
5. Draw waveform 
Gaussian shape of the laser beam intensity 
Why less amount of data 
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Draw area  
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Explain that uses NIR for the surface of water and Green for the botton. Higher reflectance 
of green means also higher trasmittance. So the green trasmits better to the botton of the 
surface, whereas the NIR absorbs everthing and can not reach the botton 
Toposys at 1535 nm less harmful to eye can emit higher power 
 
Aki me quedé 
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Draw an X and Y graph 
Center of pixel of DGM 
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Draw a waveform from the ground and a waveform from the vegetation. 
Superimpose them.  If you do this on homogeneous vegetation the distribution is 
going to be the same but it will not be if it is heterogeneous. Power greater than the 
level established by the ground return is assumed to be vegetation canopy. 
The LIDAR data for the generation of forest parameters in the highest part of the 
gaussian component represents the underlying vegetation would be the surface 
canopy height.  
Difficult to separate if more than 3 gaussians 
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Draw water spectrum 
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