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About CABERNET

Meteor detected by a
CABERNET camera

CABERNET : find parent bodies of
meteors showers

→ accurate 3D trajectory and velocity

Meteor position in the image
Information about velocity
→ electronic shutter
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About CABERNET

CABERNET : find parent bodies of
meteors showers

→ accurate 3D trajectory and velocity

Meteor position in the image
Information about velocity
→ electronic shutter

Astrometric reduction
→ Sextractor, PSFEX, SCAMP

3-D trajectory and orbit
→ Ceplecha 1987, Atreya 2012
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Computation of velocity

RANSAC : modelling improved by a
factor 2

Centroids detection

↓

Apparent velocity modelling

↓

Interpolation of the positions
of centroids 1 ms later

↓
3D coordinates of centroids

(t), centroids (t + 1ms)
(Ceplecha, 1987)

↓

V3D = Pgeoc
t − Pgeoc

t+1ms
(km.ms−1)
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Comparison between 2 methods

V = centroidi+1−centroidi
t(centroidi+1)−t(centroidi )

(km.s−1)

Vapparent = Pt+∆t−Pt
∆t ,∆t = 1 ms

V3D = Pgeoc
t − Pgeoc

t+1ms (km.ms−1)

→ Lower dispersion of the fitted data
→ 10-100 times better accuracy of velocity determination
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28/11/2013 detections

→ Coherent velocity profiles
→ Deceleration measurable
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28/11/2013 detections

→ At least 10 times better accuracy of velocity
determination
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Conclusion

much more robust determination of the velocity
lower dispersion of the fitted data
velocity changes measurables

→ 10 times better accuracy of velocity determination at
least

Future work :

Linearity of the apparent velocity / distorsion
Optimization of the 3-D trajectory reconstruction

A new method of meteor trajectory determination applied to
multiple unsynchronized video cameras

Gural, 2012
Improve the astrometric accuracy
Correct the problem of variance between cameras
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Thank you for your attention !

Any questions ?

Auriane Egal Low dispersion meteor velocity measurements with CABERNET 19 septembre 2014



slide

References

P. Atreya, J. Vaubaillon, F. Colas, S. Bouley, and B. Gaillard.
CCD modification to obtain high-precision orbits of meteoroids.
mnras, 423 :2840–2844, July 2012.

Z. Ceplecha.
Geometric, dynamic, orbital and photometric data on meteoroids from photographic fireball
networks.
Bulletin of the Astronomical Institutes of Czechoslovakia, 38 :222–234, July 1987.

Martin A. Fischler and Robert C. Bolles.
Random sample consensus : A paradigm for model fitting with applications to image analysis and
automated cartography.
Communications of the ACM, 24(6) :381–395, 1981.

S. Bouley J. Vaubaillon, F. Colas.
Rapport scientifique du projet "sous le ciel de paris : des météores".
Technical report, IMCCE, 2012.

A. Savitzky and M. J. E. Golay.
Smoothing and differentiation of data by simplified least squares procedures.
Analytical Chemistry, 36 :1627–1639, 1964.

Auriane Egal Low dispersion meteor velocity measurements with CABERNET 19 septembre 2014


	 
	slide
	1
	2
	3
	4
	5
	6




