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How do brazilian guys who 
don’t like football have fun?
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BRAMON
Brazilian Meteor Observation Network

● Started operating in January 2014
● A collaborative network of amateur 

astronomers performing a volunteer work: 
citizen science

● Today BRAMON have 130 cameras and 94 
operators covering 20 brazilian states

● Around of 150.000 orbits collected since 2014
● In 2017, we started searching for new radiants 

in or database
● So Leonardo Amaral has started development 

a software to aid this work
● The resulting software was Encontreitor, and it 

does much more than that...

http://www.bramonmeteor.org/
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Encontreitor Main Screen

1. Input data and filters
2. Clustering parameters
3. Tora Pleura parameters
4. DxC Graph parameters
5. Input, output and filters 

to validations and 
Paizão

6. IAU list check and 
Malandrão function

7. Breakpoint and 
Validator functions

8. Lapideitor (refinement 
of shower data)

http://www.bramonmeteor.org/
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● Enter the meteor 
database (u.csv) to 
search for clustering

● Define filter for meteor 
class (generally _spo) 

● Define filter for sky area 
(right ascention and 
declination limits)

● Define filter for orbit 
inclination

● And “Read File” to start 
fun!

Step 1: Meteor Clustering

http://www.bramonmeteor.org/
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DBSCAN Meteor Clustering

● Encontraitor Uses 
DBSCAN (Ester et al.) to 
search for clusters in a 
meteor database

● DBSCAN search is 
based in the distance 
between two points

● In clustering function,  
the points is the meteors 
and its distances is the 
D-criteria between them

http://www.bramonmeteor.org/
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Step 2: Tora Pleura - Combinating meteors in clusters

● Algorithm  performs a 
simple combination in each 
cluster

● Clusters are filtered by 
size, group min size: 6 
meteors

● Every grouping have a 
mean orbit determinated, 
and every member of the 
group have their orbital 
elements confronted 
against the mean orbit 

● If the result of each of the 
tests are lower than a D 
min value, this grouping is 
considered a possible new 
radiant.

http://www.bramonmeteor.org/
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Tora Pleura Output

● Groupings output of Tora 
Pleura combinatory 
analysis

● The not repeated 
meteors of each group 
should be selected which 
will ultimately constitute 
a single possible new 
radiant

● The groups consisting 
entirely of non-repeated 
meteors in other groups 
are discarded

http://www.bramonmeteor.org/
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 Gráfico DxC, valor ótimo para Critério Drummond

● Specification of the step 
values to be applied in 
the Breakpoint and 
Valideitor tests

● Graph D x C: 
determination of the 
optimal cut value of the 
Drummond Criterion to 
be applied in the Tora 
Pleura procedure

http://www.bramonmeteor.org/
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Malandrão

● Manual input of mean 
orbital elements to search 
for similar meteors in the 
database.

● The meteors of the output 
will be those that are below 
of a  maximum D value 
stipulated in relation to the 
inserted mean orbital 
elements

● Validar IAU (Validate 
against IAU): With this 
function we can compare 
the average orbit of a 
possible new shower 
against the orbital 
elements of showers 
already cataloged in the 
IAU. In this way we check if 
it the new shower is not a 
shower already cataloged

http://www.bramonmeteor.org/


bramonmeteor.org

Universe Sandbox Integration

http://www.bramonmeteor.org/
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Paizão Function: Search for Parental body

● Paizão (Parental 
Bodies): with this 
function we test the 
mean orbital 
elements of a new 
shower against the 
JPL Small-Body 
Database to search 
for parental bodies 
of the showers

http://www.bramonmeteor.org/
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Breakpoint Validation 

● Breakpoint Method 
(Welch, 2001), test of the 
mean orbital elements of 
a candidate new shower 
against a continuum 
meteor background

http://www.bramonmeteor.org/
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Valideitor: Search for incrase of shower activity

● The Valideitor analyzes 
over time (day by day) 
the amount of orbits that 
belong to a given radiant. 
To determine if an orbit 
belongs to a radiant, the 
Drummond test is 
applied between an 
individual meteor orbit in 
database and the shower 
orbital  parameters. If the 
result is less than a given 
maximum D (we usually 
use the value of 0.21), 
the orbits are considered 
to belong to the radiant.

● Over time, the number of 
orbits that fit in the 
radiant tends to increase, 
so you can see the 
formation of a peak in 
the graph.

http://www.bramonmeteor.org/
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Ben 10 isn't dead!

http://www.bramonmeteor.org/
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BRAMON Members

ADRIANO AUBERT SILVA BARROS
ALCIONE DA ANUNCIAÇÃO CAETANO
ALEX CAMBOIM DANTAS
ALEX PEREIRA SANTOS
ALEXANDRE HEINZ
ALEXANDRE PEREIRA DA SILVA
ALEXSANDRO MOTA
ALFREDO DAL'AVA JÚNIOR
ALYSSON WANDERLEY TEIXEIRA SILVA
ANDREI LIMA
ANDREY ALESSANDRO SILVA MACHADO
ANTONIO CARLOS DUARTE
BRUNO FERNANDES BONICONTRO
BRUNO GUITTI
BRUNO MOREIRA FORTI
CARLOS AUGUSTO DI PIETRO
CARLOS FERNANDO JUNG
CLAUDIO MAX MORAES PAIVA
CLEDISON MARCOS DA SILVA
CRISTIAN REIS WESTPHAL
CRISTIANE ROMERO POLTRONIERI

CRISTOVÃO JACQUES
DANIEL LEAL MATEUS
DANIEL SCHEK BORTOLINI
DANIELA CARDOZO MOURÃO
DENIS ARAUJO
DIEGO ALENCAR
DIEGO RHAMON
EDGAR MENDES MERIZIO
EDUARDO COELHO
ERICK COUTO
ERIKSON PIETRZACK DE OLIVEIRA
FRANCESCO ROSSI LENA
GABRIEL DOS SANTOS ZAPAROLLI
GUSTAVO BOLSON MAIA
HELDER CRISTIANO SILVEIRA
HERITON ROCHA
IVAN DONIZETE SOARES
IZAAC SILVA LEITE
JENIVALDO LISBOA DE ARAÚJO
JOÃO AMÂNCIO
JOCIMAR JUSTINO DE SOUZA

JULIANO CEZAR VIEIRA ZAIKIEVICZ
KALINE DE ARAÚJO LIMA
LAURA NEVES DO AMARAL
LAURISTON TRINDADE
LEANDRO DE CARVALHO P. MACHADO
LEONARDO SCANFERLA AMARAL
LEONARDO TAVARES DE OLIVEIRA
LUCAS JARDEL ALVES DA SILVA
LUCAS TRANQUILINO DA SILVA
MARCELO DOMINGUES
MARCELO ZURITA
MARCO ANTÔNIO VIEIRA
MARCO AURELIO HAUCK SALGADO
MARCOS ANTUNES
MARCOS JERÔNIMO
MAYLER MARTINS
NEFTALI DIAS CAVALCANTE JUNIOR
NEWTON CESAR FLORENCIO
PAULO HERCIDIO DE SOUZA
PLANETÁRIO DE SANTO ANDRÉ
RAFAEL BERNARDINO

RAFAEL H. QUARESMA
RAFAEL LUCIO
RAFAEL NARDE DE REZENDE
RAFAEL SILVEIRA COMPASSI
RENATO C. POLTRONIERI
RENATO FERNANDES BANDEIRA
RENATO RIBEIRO
RICARDO CAVALLINI
RICARDO SALES
ROMUALDO ARTHUR ALENCAR CALDAS
RUBENS DAMIGLÊ ALVES MARREIRA
SÉRGIO MARQUES
SYDNEY VIANNA PINTO JÚNIOR
TESSO MARTINS COSTA
UBIRATAN DA NÓBREGA BORGES
VANDSON GUEDES
WELLINGTON ALBERTINI
WELTER MESQUITA
WENDEL GONÇALVES
WENDELL DOS SANTOS MONTEIRO
WILLIAM SIQUEIRA

http://www.bramonmeteor.org/
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BRAMON in IMC 2018 Supporters
ALCIENE SEVERO DE OLIVEIRA
ALEXANDRE ALVES NETO
ALEXANDRE VIEIRA PIECZUR
ALEXANDRE ZABOT
ALFREDO DAL AVA JUNIOR
ALMIR AMORIM ANDRADE
ALUISIO AMORIM ANDRADE
ANA RAMALHO ALKMIM
ANDERSON SANTIAGO DA SILVA
ANDRE A C R COUTO
ANDRÉ LUIZ ZANI
ANDRÉ MOUTINHO
ANDRÉ O ZANI NAS ALTURAS
ANDRÉ PEIXOTO
ANTONIO CARLOS DUARTE
ANTONIO CARLOS S. WIEDERMANN
ANTONIO RAFAEL DA SILVA SOUSA
ARTHUR SVIDZINSKI
AUGUSTO DE ORNELLAS ABREU
BONIFACIO DE OLIVEIRA
BRUNO BONICONTRO
BRUNO FORTI
CAMILA RENATA DE TOLEDO
CARLOS DI PIETRO
CARLOS FERNANDO JUNG
CARLOS KIKO FAIRBAIRN
CARLOS PALHARES 
CHRISTINE LEÃO
CLAUDIO MAX
CLÁUDIO QUEIROZ

CRIS RIBEIRO
CRISTOVAO JACQUES
DANIEL FREIRE ALMEIDA
DANIELA CARDOZO MOURÃO
DAVI SOUZA
DAVID MARQUES
DENIS AUGUSTO DE ARAUJO
DIEGO ALENCAR
EDNEY SARI
EDUARDO ALDAVIS PARLAMENTO
EDUARDO COELHO
EDUARDO FERNANDO BECKER
EDUARDO MAIDA
EDVALDO TREVISAN
EFRAIM MELO DOS SANTOS
ERICK DE BRITO COUTO
EWERTON LIMA SALAZAR
FELIPE HIME
FELIPE SÉRVULO
FERNANDO MARTINS DE PAIVA
FERNANDO SCHIMIDT
FRANCISCO DANIEL
FRANCISCO DE ASSIS R. DA SILVA
GABRIEL CARNEIRO DE PAIVA
GABRIEL G
GEOVANDRO ANDREA
GRECYA
GUIDO GARCIA D ANGELO
GUNTER MORAES

HELDER ASSIS RAASCH
HELIOMÁRZIO R.MOREIRA
HERACLIDES JOSE CORDEIRO
HERITON ROCHA
HILBERNON ALMEIDA FILHO
HUMBERTO ORCY DA SILVA
ISAAC SILVA
ISABEL ALVES
ISABEL CHRISTINA S. AGUIAR
IVAN DONIZETE SOARES
IZAAC DA SILVA LEITE
JEFFERSON L. DO NASCIMENTO
JESSICA
JOÃO ANTONIO MATTEI
JOÃO FIDÉLIS SALLES
JOCIMAR JUSTINO SOUZA
JONATAS FONTELE DOURADO
JONATHAN DE ALMEIDA VIEIRA
JONATHAN PEREIRA DE PAULA
JONATHAN TITTON
JOSE HENRIQUE ROSSI OLIVIERI
JOSÉ PAULO DE CARVALHO
JOSÉ ROBSON LEITE NOGUEIRA
JOSE SERRANO AGUSTONI
JOVEM EXPLORADOR / M. PACOTI
JULIANO ZAIKIEVICZ
JULIO BESSA
KLEPER CARVALHO DE F. LEITÃO
LEONARDO SCANFERLA AMARAL

LILIAN MARIN
LUCAS DE MORAIS TEIXEIRA
LUCIMEIA IVIZI
MACIEL SPARRENBERGER
MAICON GERMINIANI
MARCELO MEDEIROS SANCHEZ
MARCELO W. SILVA DOMINGUES
MARCELO ZURITA
MARCO DOMENEGHETTI
MARCOS JERÔNIMO R. BARRETO
MARIA DAS GRAÇAS SILVA
MARINA DUTRA
MARIO FELISBINO DA SILVA
MARLENE JOAQUIM DE SOUZA
MICHEL LOPES GRANJEIRO
MICHEL TORRES
MICHELE COSTA
MIGUEL BORGES
MÔNICA ÂNGELA MAZZONI 
MUCIO MACEDO
NATÁLIA PALIVANAS
NEFTALI JUNIOR
PAULO CARLOS SALDANHA FILHO
PAULO GUYLHERME M. ANDRADE
PAULO HERCIDIO DE SOUZA
PAULO LEME
PAULO VITOR DE SOUSA LUCENA
PEDRO JOSE DE SOUZA MATTOS
RAFAEL NARDE DE REZENDE

RAFAEL VENÂNCIO L. SANTOS
RAFAELA DE MARSILLAC
REGIANE SOUZA
REGINALDO DE SOUZA SILVA
RENATO CASSIO POLTRONIERI
RENATO RIBEIRO
RICARDO JOSÉ CAVALLINI
ROBERTO G. DE OLIVEIRA
ROBERTO SOUZA
ROBSON DA SILVA SIQUEIRA 
RODRIGO NÓBREGA R. XAVIER
ROMUALDO ARTHUR A. CALDAS
RONALDO DE SOUZA
RUBENS DAMIGLE A. MARREIRA
RUBENS FRAGA JUNIOR
RUBENS GHIGONETTO
SAMARA DA SILVEIRA LOURENÇO
SANDRO ROSA
SCHWARZA
SERGIO LARRUSCAIM MATHIAS
SÉRGIO LUIZ
SÉRGIO SACANI
SOCORRO AÍLA COSTA
VÂNIA DE GODOY
VIVIENE MELO
WENDEL GONÇALVES COSTA
WENDELL DOS SANTOS 
MONTEIRO
WILSON BONFIM ABREU FILHO
WILTON FERREIRA DA COSTA
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Very thanks to...

Jakub Algol Koukal
● Supports BRAMON since it was created
● He taught us a lot about meteors
● He gave us some lashes
● And was our babysiter too

http://www.bramonmeteor.org/
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THE END
Lauriston Trindade

lauriston.lauriston@gmail.com

http://www.bramonmeteor.org/
mailto:lauriston.lauriston@gmail.com

