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• Captures are used to deduce an absolute astrometric and photometric calibration of 
each PRISMA cameras

• Automatic identification and catalogue’s association of stars

• Astrometry of fish-eye cameras has to deal with a lot of 
distortion components in the FoV

• Final astrometric model accounts for 8 (+2) parameters

Astrometric calibration

For details about PRISMA astrometric calibration:
 

Barghini D., Gardiol D., Carbognani A. and Mancuso S., “Astrometric calibration 
for all-sky cameras revisited”, Astron. Astrophys., 2019, 626, A105
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• Astrometric solution for daily and monthly statistics for each camera

• We are able to reach a random projection error or ∼ 𝟎. 𝟐 arcsec for a 
monthly calibration (10k-100k stars)

• The residuals show a small systematic (< 1 px) which is numerically 
corrected

Results of the astrometric calibration

17/11/2023 5
PRISMA Days 2023

Prato, 17-18 Novembre 2023



Photometric calibration

We perform aperture photometry on each identified star and compare experimental and 
catalogue (apparent) magnitudes to perform the photometric calibration

The best match with the PRISMA QE curve was found 
to be the 𝑯𝒑 bandpass of Hipparcos
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Analysis of events detected by PRISMA

• The astrometric and photometric calibration is then 
used to reduce each detection video

• Centring precision of the order of 0.1 px (few 
arcmins)

• Bright bolides often saturates

• We apply a tentative correction by the analysis of 
the shape of the unsaturated portion of the PSF
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Triangulation

Two approaches:
a) Plane intersection from couples of cameras

b) Lines of Sight distance minimization

We implemented and combined both 
approaches in a unique solution
• We use (a) to detect outliers

• and then used (b) to give the final solution

Positioning precision of ∼ 𝟏𝟎𝟎 m
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Dynamic model

Solution and fitting of the dynamic model over 
observed data (height, speed, magnitude).

Two approaches:
a) Analytical solution 

b) Numerical solution

Usually speed and magnitude data are considered separately.
We implemented a novel approach with a simultaneous fitting of the 
deceleration and intensity data
1. Purely dynamical model (only deceleration)

2. Photo-dynamic model (deceleration + intensity)

The photodynamical approach is 
particularly useful when dealing 
with events which showed 
negligible deceleration 
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Physical parameters of the meteoroid

From reasonable assumptions on the geometry of the body, 
we can retrieve the physical parameters of the body, such as 
the pre-atmospheric and final mass and typical dimensions
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Pre-atmospheric orbit

The deduced pre-atmospheric speed (from the dynamic model) and 3D orientation of the 
trajectory in ECI coordinates (from the triangulation) are then used to estimate the pre-
atmospheric orbit of the meteoroid
1. Correction for the zenithal attraction effect

2. Conversion to heliocentric ecliptic reference system

3. Computation of the orbital elements
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Database structure

The PRISMA database will be divided in two main parts:
    

Calibration data:

• Captures: daily tarball with (~144) captures from each camera

• Calibrations: daily and monthly tarball with results of calibration from captures analysis
     

Events data:

• Events: tarball for each event with detections tarballs within it

• Results: results of the event processing (astrometry, triangulation, dynamic, orbit)
   

Each tarball will be given with a FITS header with all relevant metadata, and a preview 
image. 
A selection of them (i.e., the most important ones) will be searchable within the database
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