FRIPON

orbit and
strewn field determination
software

IMC 2014 - Giron

Min-Kyung KWON
& FRIPON CORE TEAM

Software engineer, IMCCE - Paris Observatory

umw-:r SITE

180 vatoirel P PARISI( Q D

ey *.\'\I Muséum
[ II“”“““' LMCM “’-;:-';'-"' Insti tut.
@Rty naturelle . IPYTHEAS

1



w3 011-001

FRIPON pipeline

Tip of atmosphere
Meteor visible trajectory

Fragmentation

Fragmentation

strong
deceleration

Detection
|

I

Astrometry Photometry

'

Trajectory

P

Orbit Strewn Field

i P S\ PARIS| @2 9

FLMCM 27 ” ]l'lSIItLIt.
" |PYTHEAS

2



R

Astrometry with fish eye lens

* Very large field of view : 180°
— Strong distortion
* Existing methods : Z. Ceplecha (1987),
J. Borovicka (1995)
« What we tried :

- SCAMP (E. Bertin) : automatic astrometry software
http://www.astromatic.net/software/scamp

- Calibration on an optical bench
hitp://www.pierretoscani.com/echo_fisheyes.ntml
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http://www.astromatic.net/software/scamp
http://www.pierretoscani.com/echo_fisheyes.html
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Astrometry with fish eye lens

e Our method : R = ki*sin(B/k2)
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Astrometry with fish eye lens

* Parameters to optimize R = ki*sin(B/k2)
- ki.,ke
- Center of the field xo,yo
- Rotation of the field
- Tilt

 Manudal fit - first guesses for an optimization by
least squares method
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Preliminary results

* Implemented optimizations :
-ki,ko
— X0,Y0
* Matches 158 / 269 stars within a range of 13° fo 90°

- We do tolerate a loss of 15° above the horizon
because our network is dense enough

« Converges until 0,4 pixel of precision
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Future improvements

* Field's rotfafion angle

* Tilt angle

» Expected result : 0,1 pixel (almost 1 arcmin)
« User friendly graphical interface
 Photometry and trajectories
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Thank you for your attention

Any question ?
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