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CLAIMS 
 

1. An atmospheric precipitation rate computation system (1) comprising: 
- an electronic digital image/video capture apparatus (10) to capture digital 
images/videos of an environment where an atmospheric precipitation is taking 5 

place; and 
- an electronic digital image processing apparatus (20) in communication with 
the electronic digital image/video capture apparatus (10) to receive therefrom and 
process captured digital images/videos to compute atmospheric precipitation rates 
of atmospheric precipitations which are taking place in the environments depicted 10 

in the received digital images/videos; 
characterised in that the electronic digital image processing apparatus (20) is 

configured to compute an atmospheric precipitation rate of an atmospheric 
precipitation which is taking place in an environment depicted in a captured digital 
image by: 15 

- identifying atmospheric precipitation pixels in the captured digital image 
which represent precipitation elements; 

- computing an atmospheric precipitation brightness in the captured digital 
image based on differences in brightness produced by the atmospheric precipitation 
at the identified atmospheric precipitation pixels with respect to a corresponding 20 

background brightness; and 
- computing the atmospheric precipitation rate in the digital captured image 

based on the computed atmospheric precipitation brightness and on a stored 
mathematical model that expresses an atmospheric precipitation brightness in a 
captured digital image as a function of an atmospheric precipitation rate of an 25 

atmospheric precipitation that is taking place in an environment depicted in a 
captured digital image. 
 
2. The atmospheric precipitation rate computation system (1) of claim 1, 
wherein the electronic digital image processing apparatus (20) is further configured 30 

to compute the atmospheric precipitation brightness in the digital captured image 
by: 
- identifying and removing (110) atmospheric precipitation traces from the 
captured digital image, thus computing a digital image free of any atmospheric 
precipitation traces, 35 

- subtracting (120) the digital image free of any atmospheric precipitation 
traces from the captured digital image, thus computing a digital image with 
atmospheric precipitation traces only, and 
- summing (130) the brightness of the pixels corresponding to the atmospheric 
precipitation traces in the digital image with atmospheric precipitation traces only. 40 

 
3. The atmospheric precipitation rate computation system (1) of claim  2, wherein 
the electronic digital image processing apparatus (20) is further configured to compute 
a digital image free of any atmospheric precipitation traces by filtering out from a digital 
captured image those areas that could cause disturbances in the identification of 45 

atmospheric precipitation traces, such as high-brightness areas where the atmospheric 
precipitation traces are poorly identifiable, or areas where quickly moving objects are 
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depicted, which can be confused with atmospheric precipitation traces. 
 
4. The atmospheric precipitation rate computation system (1) of any one of the 
preceding claims, wherein the electronic digital image processing apparatus (20) is 
further configured to compute an atmospheric precipitation brightness in a 5 

captured digital image by: 
- splitting the captured digital image into tone classes, wherein splitting the 
captured digital image into tone classes comprises identifying in the captured digital 
image areas, each of which with homogeneous tones, 
- identifying atmospheric precipitation pixels which represent precipitation 10 

elements in each one of the different tone classes;  
- computing an atmospheric precipitation brightness in each one of the 
different tone classes based on changes in brightness produced by the atmospheric 
precipitation at the identified atmospheric precipitation pixels with respect to the 
corresponding background brightness, and 15 

- weightily summing the atmospheric precipitation brightness computed for 
each one of the different tone classes. 
 
5. The atmospheric precipitation rate computation system (1) of any one of the 
preceding claims, wherein the mathematical model expresses atmospheric 20 

precipitation brightness in a captured digital image as a function of: 
- atmospheric precipitation rate in the environment depicted in the captured 
digital image, 
- average brightness of the captured digital image, and 
- image capture parameters comprising: 25 

◦ shooting parameters of the electronic digital image/video capture apparatus 
(10), and 
◦ calibration parameters indicative of features of the electronic digital 
image/video capture apparatus (10) with which the digital image has been 
captured, and comprising at least a light response of the electronic digital 30 

image/video capture apparatus (10) to ambient light. 
 
6. The atmospheric precipitation rate computation system (1) of claim 5, 
wherein light response of the electronic digital image/video capture apparatus (10) 
to ambient light expresses dependency of the atmospheric precipitation brightness 35 

in a digital captured image on the brightness of the environment depicted in the 
captured digital image and on the image capture parameters; 
 wherein the atmospheric precipitation brightness in a captured digital image 
is computed by: 
- estimating the brightness of an atmospheric precipitation element with a 40 

given size, which brightness is a function of the size of the trace of the atmospheric 
precipitation element in the captured digital image, which trace size is in turn 
computable based on the size of the atmospheric precipitation element and on the 
shooting parameters of the captured digital image, on the brightness of the 
environment depicted in the captured digital image, on the brightness response of 45 

the electronic digital image/video capture apparatus (10) to the ambient brightness, 
and on the background brightness of the environment depicted in the digital image 
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free of any atmospheric precipitation traces; 
- probability weighing the brightness of an atmospheric precipitation element 
with a given size in a given location in the environment depicted in the captured 
digital image as a function of the location of the atmospheric precipitation element 
in the environment depicted in the captured digital image and of the atmospheric 5 

precipitation rate in the captured digital image, and 
- integrating the brightness of an atmospheric precipitation element in 
integration domains defined by the geometric space of the environment depicted in 
the captured digital image and the observable sizes of the atmospheric precipitation 
elements, thus computing the atmospheric precipitation brightness in the captured 10 

digital image. 
 
7. The atmospheric precipitation rate computation system (1) of claim 5 or 6, 
wherein the mathematical model further expresses the brightness of the 
environment depicted in a digital captured image as a function of an average 15 

brightness of the captured digital image. 
 
8. The atmospheric precipitation rate computation system (1) of any one of 
preceding claims 5 to 7, wherein the mathematical model further expresses the 
brightness of an environment depicted in a captured digital image as a function of 20 

shooting parameters automatically chosen by the electronic digital image/video 
capture apparatus (10). 
 
9. The atmospheric precipitation rate computation system (1) of any one of the 
preceding claims, wherein the electronic digital image processing apparatus (20) is 25 

further configured to improve computation of the atmospheric precipitation 
brightness in a captured digital image by mitigating a digital noise contribution and 
possible effects due to the electronic digital image/video capture apparatus (10) 
being slightly out of focus. 
 30 

10. The atmospheric precipitation rate computation system (1) of claim 9, 
wherein the electronic digital image processing apparatus (20) is further configured 
to further mitigate the digital noise contribution by applying to the captured digital 
image a filter designed to filter out from the computation of the atmospheric 
precipitation brightness  the atmospheric precipitation pixels in the captured digital 35 

image representing the atmospheric precipitation and having a brightness lower 
than a threshold brightness. 
 
11. The atmospheric precipitation rate computation system (1) according to any 
one of the preceding claims, further comprising an electronic display device (30) in 40 

communication with the electronic digital image processing apparatus (20) to 
receive therefrom and display the computed atmospheric precipitation rates. 
 
12. A computer program loadable in the electronic digital image processing 
apparatus (20) of the atmospheric precipitation rate computation system (1) of any 45 

one of the preceding claims, and designed to cause, when executed, the 
atmospheric precipitation rate computation system (1) to become configured as 
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claimed in any one of the preceding claims. 


