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https://saguileran.github.io/birdsongs/
https://scm.org.co/mapi-3/
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CONTENIDO

1- SONIDO

e ;Que es el sonido?
e iExiste sonido en el espacio?
e ;Se pueden ver los sonidos?

2 - AVES

e :Por qué son importantes?

e :COmo producen sonido?

e ;Qué es la sirige (syrinx)?

* :Se pueden generar cantos de aves
sintéticos?

3 - INGENIERIA

e ;iCual es surol en la conservacion
de la biodiversidad?

e ;iQué se hace hoy en dia?
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;EXiste sonido en el espacio?

Sound Waves are Longitudinal Waves
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cSe pueden ver
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Espectrograma



https://musiclab.chromeexperiments.com/Spectrogram/

Rangos Auditivos y Vocales

Lower frequency Higher frequency

—_—

10,000-120,000 Hz
Dolphin 1,000-120,000 Hz Bat

7,000-120,000 Hz
Human 150-150,000 Hz

85-1,100 Hz
20-20,000 Hz

760-1,520 Hz
60-65,000 Hz

450-1,080 Hz
15-50,000 Hz

Cat

20-12,000 Hz

5-12,000 Hz Elephant
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Descomposicion (:POr CIUé
| i importante
s |las aves?

How do Seeds of the Plants

Lavm J

get dispersed?

The massive Marabo

Polinizacion

Dispersal by animals

Bats: Misunderstood Pollinators



https://www.wildnatureinstitute.org/blog/scavengers-in-the-savannas-food-web
https://www.wildnatureinstitute.org/blog/scavengers-in-the-savannas-food-web
http://greendallas.net/2016/06/23/bats-misunderstood-pollinators/
https://www.peanc.org/7-ways-attract-pollinators
https://www.britannica.com/science/seed-plant-reproductive-part/Dispersal-by-animals
http://scienceinspiration.blogspot.com/2012/08/how-do-seeds-of-plants-get-dispersed.html
http://scienceinspiration.blogspot.com/2012/08/how-do-seeds-of-plants-get-dispersed.html

Otros Servicios

| as aves
controlan las

plagas

| ___._?' ] ! !.--- g-s - . \ \ ! ‘:! . [” | {
_ 2% Y 2y My i
Transforman paisajes enteros La caca de las aves marinas es

una fuerza de la naturaleza



https://www.birdlife.org/news/2019/01/04/why-we-need-birds-far-more-than-they-need-us/
https://www.birdlife.org/news/2019/01/04/why-we-need-birds-far-more-than-they-need-us/
https://www.birdlife.org/news/2019/01/04/why-we-need-birds-far-more-than-they-need-us/
https://www.audubon.org/news/6-unexpected-ways-birds-are-important-environment-and-people
https://www.discovermagazine.com/planet-earth/seabird-poop-is-a-force-of-nature
https://www.discovermagazine.com/planet-earth/seabird-poop-is-a-force-of-nature
https://www.birdlife.org/news/2019/01/04/why-we-need-birds-far-more-than-they-need-us/

Poblacion de Aves por Pais

umber of bird species by
untry
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WORLDRAINFORESTS HOME ABOUT CONTACT

Total number of bird species, by country

Mote, this data from Birdlife International was last updated December 26, 2023

Rank Country / region Bird species count Global share
1 Colombia 1917 18.30%
2 | Peru 1892 18.06%
3  PBrazil 1864 17.80%
4 | Indonesia 1791 17.10%
5 Ecuador 1684 16.08%
6 Bolivia 1446 13.81%
7 Venezuela 1420 13.56%
8 China 1330 12.70%
9 India 1271 12.13%

10 = Congo (DRC) 1155 11.03%
11 Mexico 1137 10.86%

12 Kenya 1127 10.76%


https://worldrainforests.com/03birds.htm

La Fisica de los Cantos de Aves
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How and Why Birds Sing



https://academy.allaboutbirds.org/birdsong/

Communication is about connection:
children are not Parrots

Cantos de Aves

Vocalizaciones (como fonemas)
generadas por los organos vocales
sonoros de las aves (siringe). Se
utilizan para defenderse,

All About Bird Song comunicarse o atraer a la pareja.



https://academy.allaboutbirds.org/features/birdsong/songbirds-in-action
https://www.pinterest.co.uk/pin/812336851529662400/
https://www.pinterest.co.uk/pin/812336851529662400/

¢Como producen sonido?
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https://co.pinterest.com/pin/515169644872150264/

;Que sonidos pueden generar?
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# World's Weirdest Bird Sounds - Part One




Clasificacion por Calidad

Carolina Chickadee

Buzzy

Trilled

Black-chinned Spammow Field Sparrow



Clasificacion por Secciones

One
Simple
Section

One
Complex
Section

Two
Sections

Three
Section

Bewick's Wren - American Tree Sparrow



Clasificacion por Tono
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Variable

Painted Bunting




:Se pueden
generar cantos
de aves
sinteticos?







Generador de Cantos de Aves

g‘g@ NACIONAL - RN Creacion, implementacion, y

DE COLOMBIA

evaluacion de un modelo fisico-

Design, development, and evaluation
of a computational physical model to
generate synthetic birdsongs frox
recorded samples 3

Bachelor Thesis

Sebastian Aguilera / “ a | Ut| I |Za N d O muestras g ra ba d asS y el

computacional capaz de crear

cantos de aves comparables

modelo de los gestos motores
para cantos de aves
desarrollado por

el profesor

Gabo Mindlin.



https://saguileran.github.io/birdsongs/

Motor Gesture

dp :
OEC: modelled as a - (P, Pouts Powt)s P = (;J,P;{V;n,J
Helmholtz oscillator ¢! '

Los gestos motores son

lung \ S trayectorias Simples en un
air sacs Gm/ Poult) espacio de presion vy
reachen o || 22 = g0 (0), (0. it — ) tension siringeal, permiten

. (t) caracterizar el sonido en

-\ (NO:_(&M) terminos de dos funciones

L J(t). (). 0(1). 3(0).7) cuadraticas. Este modelo

es desarrollada por el
profesor Gabo Mindlin.

Pin(t)

syringeal
muscle

Flemental gesture dynamics are encoded
Dy song premotor cortical neurons

ais-sac pressure: a(t)

&/: airflow


https://www.nature.com/articles/nature11967
https://www.nature.com/articles/nature11967

General Optimization Problem Syllable
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Ejemplos: Copeton




Aplicaciones

Caracterizacion de Aves
Caracterizar cantos de aves mediante curvas

cuadraticas para su estudio y comparacion

Aumento de Datos
Crear miles de audios comparables

utilizando tan solo una muestra

Estudiar e investigar como otros

Otros Modelos de Vocalizacion _?
)))

animales producen sonido




¢Y las
ingenierias qué?

;Cual es su rol en

la conservacion

de |a
biodiversidad? —
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Colectar
datos

) Analizar datos
|
- ¥ Q

Visualizar
datos

Almacenar
datos



Acoustic monitoring; mapping ecosystems
by animal calls

Precipitation

Heavy
Moderate
Light

Migration
intensity

l High
Night of June 5, 2024 . 4 = Low

‘f; i e N Y million birds predicted - None

o , Generated 05 Jun 2024 at 12:00 UTC (05 Jun at 08:00 ET)

Bird migration forecast Van Doren and Horton 2023 Birm
Bird migration forecast maps Sound Detect & Sound Detect Pro

AUDIO MOTH



https://news.mongabay.com/2016/10/whos-calling/
https://news.mongabay.com/2016/10/whos-calling/
https://ntrs.nasa.gov/api/citations/20090041686/downloads/20090041686.pdf
https://www.culturesummit.com/audio-moth-endows-landowners-and-conservationists-with-audio-agency/
https://www.culturesummit.com/audio-moth-endows-landowners-and-conservationists-with-audio-agency/
https://www.birdingwire.com/releases/60cf7ea2-1c90-4a30-87ba-3cace44d4030
https://infraredcameras.com/products/sound-detect-pro
https://birdcast.info/migration-tools/migration-forecast-maps/

’ ¢Que se hace ‘

hoy en dia?

;COmo y donde se
guardan los

! cantos de aves? ‘
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Sobre el Instituto Descubre Conoce Consulta

Humboldt

humboldt.org.co/noticias/coleccion-de-sonidos-ambientales-del-instituto-humboldt-ahora-disponible-en-maca... ¥r B )
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Coleccion de Sonidos
Ambientales del Instituto

Humboldt ahora disponible en
Macaulay Library
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El catalogo de la Coleccion de Sonidos Ambientales
(CSA) del Instituto Humboldt estara desde ahora
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Xeno-Canto

XenO'CantO Search recordings... it

Tips
Sharing wildlife sounds from around the world s Wl 1 o) A 0 TP LR s TR A i A §3 43 M A W oot

About - Explore - Upload Sounds Forum Mysteries Articles Log in / Register

All groups e

XC688576 & EO®SO

D (0000 o2 D

African River Mar!
-~ i

. Collection Statistics

African River Martin (Pseudochelidon 862568 Recordings
eurystomina) - call, flight call
Lionel Sinewx 840933 IDs
709730 Background IDs
Lionel Sineux recently found an enormous .
coleny of the poorly known African River Martin 11886 Species
.:L in Gabon. The colony numbers some 1500-3 12587 Subspecies
.. : birds! He's been Following the colony .
months now, and is making detailed notes o 10313 Recordists

breeding and behaviour. Check out these

13300:23:53 Recording Time
765445 Records to GBIF &

juveniles For now EE
seems that some adults are re-breeding as they More...
are bringing nesting matenal (also suggested

Licnel Sineus e Lat‘E‘snt H'E'w SFEEIES

Big Red Bat

What is xeno-canto? Asian Painted Frog

: . . . - L Morthern mole cricket
¥xeno-canto is a website dedicated to sharing wildlife sounds from all over the world. Whether you are a research scientist, a

birder, or simply curious about a sound that you heard out your kitchen window, we invite you to listen, download, and Rhinella ornata
explore the wildlife sound recordings in the collection. Steindachner's Robber Frog
But xeno-canto is more than just a collection of recordings. It is also a collaborative project. We invite you to share your own More...
recordings, help identify mystery recordings, or share your expertise in the Fforums. Welcome!
Latest Additions
Latest News Random Recording » | XC910635: Hooded Crow by

Albert Lastukhin from Russian

—— e - o T ST Fadarabinm



https://xeno-canto.org/

eBird - Cornell
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Atlapetes Embridado Atlapetes leucopis © Fabrice Schmitt Ma Laulag,r Library = eBird



https://ebird.org/home

Machine Learning at Macaulay Library

Audio &
Video

Black-winged Stilt 99.6281

Northern Pintail 99.7798

Narthern Pintail 96.4021 Northarn Pinta
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Behind the Scenes of Sound ID in Merlin



https://www.macaulaylibrary.org/machine-learning/
https://www.macaulaylibrary.org/2021/06/22/behind-the-scenes-of-sound-id-in-merlin/
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Conclusion

Las igenierias tienen un rol primordial en la
conservacion de la biodiversidad, especialmente
los paisajes sonoros, mediante:

e Desarrollo de tecnologias de monitoreo L
e Aplicaciones de

e Tecnologia de analisis de datos y modelos Concientizacion y

redictiv .
predictivos Educacion

 Sistemas de Informacion Geogréfica (SIG)
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iGracias!

Sebastian Aguilera Novoa
saguileran@unal.edu.co
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