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FRIPON, THE FRENCH FIREBALL NETWORK
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A comparison of meteorite falls observed in France in the 19th and the 20th century




FRIPON, THE FRENCH FIREBALL NETWORK

FRIPON Cam - Paris Observatory




Test of several cameras
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Test of several lens

'-'----.-'--'-'-------'--.----
‘ *_
(A A A N A NS ASS S SRR B8 8

= ®,
© Nl Y
wvaY Qy
s i

e Y T N RN NN YN YN YN NN ENREYN

A A A A RAE N

Ty EEFEN
? T ABRRAEREREEEEREEARLASEEREER RS/

PP EP VY EPPPF PR EFRFEVYRPREFFRFEERERERRFER
PY W RNYYNEYNSY

P YRR T YRT OGS YTENYY

'R AR A A A AR A AARSASASARAER-AAE S

PP FE FPPFFFPEFEPRPEFRVERRERRTDODD

PP PP ERW N
ErFrTTERT W W

Y F Yy PR R P R BT PR R RRRRREET
FEODERE W LA B AR EREEREEREREREERERS SRS R

I EE R AR AR AR RS REEEES BE S

fwhm 1.2 pixel in the frame center, 2 pixel at the horizon
Pixel size : 10 arcmin
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Digital cameras (chip Sony ICX 445) ¥
1.2 mega pixels

Fish eye lens : 1.25mm F/2.0

10 sec exposure time for day time
30 fps

GigE Vision protocol

PoE allowing 100 m single cable

- Passive cooling (PoE => 8w)
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2/3 of the cameras are now active
www.fripon.org

London




Acquistion and detection : FreeTure

2) Selection of
regions: single
frame events

3) List of
multiple events

1) Filtering: map 4) Analysis

of changes of ME

b L, s a

Event map Event map Event map 1 Multiple | Event
Frame n-2 Frame n-1 Frame n Frame n

https://github.com/fripon/freeture FRIPON




Radar militaire GRA\;ES T Antenne radio Pic du Midi | |1
i 40
aoon 8
dffdt . L anon - -45
N 7000 - g
g QIR
dVr/dt E -
' S0 R
4000 Lgp
L3000
=» Speed of the meteor 5 B
3 : DAL
- e - 1000 - 70

Exemple of an echo detected at the Pic du Midi



Supervision of the network




Supervision of the network

London

Belqgiée

DO l“l"_.ll.klr'-
k4.

k4

339 Ei

Host IZJa e de Ia derniére vérification: 2016-06-08 20:14:27)

Rennes
'fmpD7 ripon (frmp07fripon)
PING OK - Packet loss = 0%, RTA = 41.89 ms
2016-06-08 22:14:02
2016-06-08 22:14:58

2016-06-01 09:30:51

La machine est UP. Contains & OK Services

EB check_hda Nel'8 DISK OK - free space: / 626 MB (72% inode=89%)
E Q check_eximd PROCS OK: 1 process with command name ‘exim4’

[ check_diink_ports_speed H ?l; - One or more Gigabit connection found on port(s)

G check freeture PROCS OK: 1 process with command name ‘freeture’

Barce ping_camera m PING OK - Packet Ioss = 0%, RTA = 22
ping_switch o @l PING OK - Packet loss = 0%

Vitoria-Gasteiz




Supervision of the network
London
GO A0 L Koln
Belgique
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gien Frankiurt am

[ 1
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Rennes G G E G
| — @ Ed Schweiz,

Host (Date de la derniére vérification: 2016-06-08 19:59:13)
frif03fripon (frif03fripon)
UP (HARD - 1/50)
PING OK - Packet loss = 0%, RTA = 60.85 ms
2016-06-08 21:59:20
2016-06-08 22:00:16
2016-06-04 22:51:37

G E La machine est UP. Contains 1 CRITICAL, 5 OK Services.
E G ping_switch (e O P YSGUNISIES) CRITICAL - Host Unreachable (10.254.99.101)
Vitoria-Gastelz '

check_exim4 PROCS OK: 1 process with command name ‘exim4’

check_freeture

PROCS OK: 1 process with command name ‘freeture’

ping_camera PING OK - Packet loss = 0%, RTA = 24 28 ms

-
check_hda _ DISK OK - free space: / 236 MB (41% inode=75%)
v R -

OK - One or mare Gigabit connection found on port(s)

check_dlink_ports_speed oL 1.4




Supervision of the network

London

[jlllr'ﬂ

[:]E:i Belgie Al

Host (Date de la derniére vérification: 2016-06-08 20:08:31)

frnp02fripon (frmp02fripon)

PING OK - Packet loss = 0%, RTA =22 95 ms

2016-06-08 22:08:05
2016-06-08 22:09:01
d g 2016-06-02 16:42:23

Rennes

G La machine est UF. Contains 3 CRITICAL, 3 OK Services.

PROCS CRITICAL: 0 processes with command name
freeture’

check_freeture CRITICAL
ping_camera [T AREE GRS CRITICAL - Host Unreachable (10.254.99.100)
G ping_switch (e OlVEW ) CRITICAL - Host Unreachable (10.254.99.101)
check_exim4

G check_dlink_ports_speed

check_hda

PROCS OK: 1 process with command name ‘exim4’

OK - One or more Gigabit connection found on port(s) 1-4

ISK OK - free space: / 626 MB (72% inode=89%).

Vitoria-Gasteiz



FRIPON, last night

[ fripon-core.sciences | Multiple detection notification 20160600T023938 UT

Fripon User Jeudi 9 Juin 2016 05:00 CEST
[fripon-core Multiple detection notification 20160609T013745 UT Fripon Us

n 2016 (
[fripon-core.scien Multiple detection notification 20160608T234H2 UT Fripan User eudi 9 Juin 2016 (
Multiple detection notification 20160608T233951 UT Fripon User Jeudi 9 Juin 2016 02:00
Mutiple detection notification 20160608T233613 UT Fripon User Jeudi 9

n 2016 O
Multiple detaction notification 20160608T221233 UT Fripon User Jeudi 9 Juin 2016 01:
[fripon-core.sciences] Multiple detection notification

e 1004050 U Index of /data/multiple/20160609T023938 UT/TALENCE
Expéditeur: ripo @ .geol.u-psud.fr>

Date:  Jeudi 9 Juin 2016 05: Name Last modified Size Description
Destinataire:  fripon = fr
I J Parent Directory
@ DirMap bmp 09-Tun-2
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When the sky is clear we get 2/3 fireball (m<0) per night => 1000 orbits /year
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FRIPON, What next ?

- Finish the optical network => end of 2016

- Install the radio network (25 stations) => end of 2016

- Install the spectroscopic network (10 stations) => 2017
- Reduction pipe line (astrometry, orbits...)

- Extension of the network

- Data base

- VO event (Virtual Observatory)
- Extension of the network

ESO - Cerro Paranal



physical outreach
supports
(kits,exhibits...)

+ On-line outreach
media (movies,
teasers, games)

v Watching bats and migrating
birds

v Knowing sky coverage at night
(important for biologists who study
nightlife)

v Monitoring spece debris
v ..




FRIPON: a scientific network

to reconstruct meteorite orbits

Coupled with a

%
F R I P N nanosat project:

's strong points :

conectivity

v Coupling cameras with detection of
radio echoes = precision on the orbits
v Low-cost and all open-source: easy
to imitate = the spread to Europe
has already started

v Observation of meteors even when
the incoming object doesn’t reach the

g o3t City
Almahata Sitta Mason Gully
Bunburra Rockole Moravka
e Buzzard Coulpe === RNeuschwanstein
= Chelyabinsk w— Park Forest
m— Grimsby e Pkskill

== [nnisfree = Pribram

J

lesenice Tagish Lake
- Kosice — Villalbeto de la Pena



Thanks for your attention
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