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The Fireball Recoery and Interplanetay Obsenation Network (FRIPON) is a Frenh prgect startedn 2014
which will monitor the Ky, usng 100 altsky caneras todetectmeteass ard to retriewe related neteaites on the
ground There areseveraldeection software all arowmd. Sorre of them are poprietary. Also, sane of them are
hardware demnderi. We presem here the open sarce software for metea detection to be Btalled on tre
FRIPON retwork's stations. Tér sofware will run onLinux with gigabit Ethernet caneras andwe plan tomake it
cross platbrm. This pager is focusedon the metea detectionmethod wsed for the pipeline develgpment and he

presem capaliities.

1 Introduction

The Frerch FRIPON prgect ams to detecffireballs and
to retrieverelatedmeteaites an the gound It alsoaims
to detectstandardmeteas and to build a datalase of
conmputed orbitsto find related pareinbodies To do that,
more than 100 gatiors will cover the complete sirface of
Frarce Eachore will be egippedwith an all-sky Gige
camera and a coputer. On each local coputer, a
software will be usedto control the canera and to detect
metea events. A lot of sdftware existto dothat, kbut some
are prerietary (e.g. UFOCapture’ ) and tle otrers are
hardware degndert or ot cross platbrm (Molau, 98).
FRIPON needs a ew metea detectionsoftware becase
of its nunber ofgations andt should have the possibility
to easiy modify orto devel@ sone features. With a free,
open sotce and a cross platforstftware, FRIPON can
be easy extended by installatiors on amateur or
professioal statons. Thus, the public could start
contributing to the propct by sharing their information
about a detectecevent or byadding new featuresto the
software for maintaining or improving it. Anyone could
for example add tle sypport ofa rew camera, add @w
detectionalgorithmsor buld a GUI.

2 Initial features

The sofware is develped in C++ using Boost? and
OpenCV ? libraries to easily make it cross pldbrm on

! UFOCaptre, http://sanoctacm.com/e_index.html.
2Boog: http://www.boog.org/
s OpenCV: http://opencr.org/

Linux and Windows qerating systems. The following

features vere required:

e Cortinuowsreal time meteordetection, day andnight.

e Input frames gabbed from a GigE carera or from a

pre-recorded video.

Outpt filesin time seuencer stacked frames.

Outpu FITS files (among others) withou any

destuctive compresson for scientific andysis.

e OpenSource.

Table 1 - Meteor detectiosotware.

Open Platform Output
saurce
UFO no windows .csv,  xml,
Capure’ avi, jpg. ...
MetRec yes Msdos, Jbmp ...
(Molau 98) w95, wo8
ASGARD* | no Linux tar  (.pr),
(dekan) AXt, avi ...
MeteaScan | no Mac, tiff ..
(Gural9e) windows
FRIPON yes Linux, .avi,,  jpg,
(friponorg) windows fits 2D, fits
3D
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3 General software structure

We describe bre the general layout of the sdtware. Four
parallel processes muat the sane time: Acquisition,
Stack acqisition, Detection and Recordig. Their
paraneteis may be setin a caifiguration file included in
the paclge. The first tread is used to manage
acqusition from a GQE camera, video or images Under
Linux, an open saurce library named Aravis®is usedto
control the camera. Unde Windows, castructor's
libraries are sed The acqusition thread gralbs a fame
and storest in a sharedbuffer. Its size depnds of row
many frames we want to recod for a detectedeventandit
detemines the memory footprirt of the process The
buffer is skaredwith another threadused to stack fames
and alsowith the detection thead. The last frame stored
in the sharedbuffer andthe previous or are boh used by
the detectionprocess. Detecteévents have threir own
buffer skaredwith a recordig threadto save ewvets on
the hard disk in a different fle format. Figurel
sumnarizes he general stiucture ofthe progam.
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Figure 1 - Sdtware's outline.

4 Detection method

The algorithm used for the metear detectionis qute
simple and s more or less basl on the detectionmethod
used by the ASGARD software (Weryk, 2013) The
detectionthread receives aotification to indicate hat a
new frame has beergrabbed The detectiorprocess starts
to opeate tw main step tolocate pobable events orthe
currentframe and two others to try to buld them in time.

The first stepdarts to filterthe current frame to selet
some pixels which will be used to feed tte detection
processTo do that, two successve frames are sbtracted
for removing statimary feaures ad a theshold is
defined.

The secod stepaims to buld a list oflocal ezent obgcts.
A local evet (LE) refers to a goup of regions ofinterest
(ROI) which intersect each oth If a pixel exceed tre
threshold value, a regionof interest (ROI) of10 x10
pixels aroud its locationis defined ard extracted. Tie
ROl is kept if there aremore than n pixels inside which
also exceedhe threshold value. Inthat case, th regionof
interest is ctored in bladk in the frame to avoid treati

4 ARAVIS: httpsf/wiki.gnome org/Projects/Aravis

the sane event many times. The extractedregion is
comparedto the elament of the list of local events. If it
intersecs a ROI ofan existing_E, it is added irthe sane
LE. Otherwise anew LE is createdand he ROI is added
in it. To quickly know if a rew ROI intersecs an aisting
ROl in a LE, a cdored mep is prodwed EachLE has its
own RGB cdor on this map, which only exists for the
currentframe. At the positionof the new ROI, the cdor is
extracted If there is aleast oe pixel insidewith another
color than blak, this ROI is linked to the LE which has
the same cdor in the LE list.

Once he list d local evets is known, the detectionon
the aurrent frame is dore. But the local eveats must still
be linked with global evet objecss. A global event is a
group of local evaits from different frames. It always
exists, contrary to the local event list which only exists
during a frame analysis. It is usedto link local evets
which intersect each ot not in space buin time. That
means hat they belang to the sane evert. If a new local
event ntersecs rone of the last local everst of a dobal
event, itis addedinto a rew global eveit. We also chek
during the link operationif the rew potentid local event
location sems tofollow the general tpbal ezentmoving
direction This is dore to cleck if the castruction of a
global evetimoves in ore direction infunction of time.

Finally, the exstence of global evenst storedin a list is
managed. Eachglobal evet stores the rumber of frames
passedsince its creation and the number of frames
withou ary new local evat has beenlinked. A limit
which canbe deined for an eent duation is also wedto
avoid to reord too long everts like planes. Wh these
three sets oinformation, a @étectedeventwhich is stored
in the computer memory is finally saved on tre hard disk
or renoved.

5 Running the software

The sofware is gite simple to run. There is st need to
write a canmand line with the name of the progam to be
written together with same arguments acceoding to the
chosen mode.Currently, thereare tlieemodes.

1) List detectedGigE cameras
2) Make a shgle captire
3) Rundetection

The first one is used to list detectedGigE caneras with

some other information alout the devices. The secod

allows to test acamera by making a single captue and by

setthng same optiors like the exposue time, thke ggin and

the acqusition format. Finaly, the last mode B the

detectionmodeto start to dedct meteas. For the secod

mode, paameters are direcly given as argunents in the

command line. For tre thrd mode, pareneters may be set
in a cafigurationfile.
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6 Results

With our detectionsoftware, some first bad and good
resuts have beenrecorded like the following plane
(Figure2) and neteas (Figure 3 and 4).

As planes are |ager everis than meteas, their recordirg
canbe avoidedy a defnable limit for an evet duration.

Figure 2 — Exanple of false detedion with a gane trail

Figure 3 - Meteor eanples.

Figure4 - The same meteor ceteded by three statios. 1)
Steptan Joun with UFO Cappure, 2 Orsaywith our software,
3) Obsevatadre de Paris by regular cafures wth long exposure.

7 Conclusion and future work

Currertly, the main featuresrequired are operatioml and
the sdtware canrunevery night to start cetectng meteas
evens. In the future, we planto add an algorithnfor the
daytime detectionand to make same comparisas with
other metear detectionsoftware to checkthe efiiciency of
ours. Finally the Windows version of the softvare still
needs to be packged
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