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What is astronomy fo%z development?
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The Office of Astronomy for Development

e Founded in 2011

e Cape Town, South Africa

* Equal partnership between IAU & NRF (DSI)
e Ethos: humility

e “Astronomy for a better world”
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Annual call for proposals 2013 - 2021

£
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1000 000

200 projects

100+ countries
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drojects 2013 - 2021

AstrolLab

Location: southern, eastern Africa

- Low-cost research tutorial for universities in
need of infrastructure and curriculum

- Remote telescopes used to teach students
the primary steps involved in research and
the scientific method - observation, image
acquisition, processing, data analysis and

writing up results
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drojects 2013 - 2021

Amanar: Under the same sky

Spain, Algeria 2019

- to inspire the Saharawi | A -:~AMANAR
community through the g_, -]
wonders of our Universe and AN | \\ ] e
promote peace, mutual . ; |
understanding and a sense of

citizenship under the same

sky.

QUALITY

EDUCATION Instituto de Astrofisica

de Canarias * IAC
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Magic happens at the interface




-SSC

international social science council

INTERNATIONAL
= COUNCIL
- FOR SCIENCE

International
Science Council




Interdisciplinary conversations

Health Sciences VAV,

TURNING UP THE HEAT: AN INTERDISCIPLINARY SOLUTION TO
IMPROVE PRECNANCY SUCCESS IN CATTLE

c2ei1a

Agriculture

Temperatures of galaxies ->

Ovulation in cattle
Astronomy




OAD collaboration gateway

Start Here
o
Onboarding |« »| Contact OAD
I 4 [
Research Small business
Interested? collaboration development
ENGAGE Skills transfer ‘émap )t Qn:the- ground INITIATE
Rt s suppont \J
' Yas .'a. %
N Something Prepare
Optimisaon of completely onbecarding
Contact OAD patesses different package
& Partner
No } t
Yes
4
Implement project with

OAD support www.astro4dev. org
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What kind of aa/a do astronomers use?
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Messengers




Brightness Type

23.3 |-3.51 2 star
234 |-3.52 |1.5 galaxy
23.5 |-3.82 0.5 asteroid
23.6 |-3.51 0.6 star
23.7 |-3.67 2.2 blend?




Spectroscopy
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Normalized fluz

Spectroscopy

Hydrogen
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Time series
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(b) Folded Light Curve

Astronomers love finding periodic variations, e.g. orbits, rotation

T
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OGLE lightcurve, Long & De Souza 2017
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Time series - trailed spectrum
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What kind of ooty & mettods do astronomers use?

- Statistics & mathematics

-+ SiImple scripting

- Python programming

- C programming (for computationally intensive problems)

- Machine learning



=xamples of mw—mcMW projects
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https://unsplash.com/@afafa?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/words?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Sentiment analysis around Covid-19

- Part of a collaboration to develop data science skills In
SKA partner countries

- Developed and run for a virtual hackathon N Zambla N
2020 B e ———
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Sentiment analysis around Covid-19

Dataset comprises tweets around Covid-19

search_wbrds = "coronavirus OR covid OR pandemic OR covidl9 OR lockdown"

Clean the tweet text

remove hyperlinks, stopwords, etc

Use categorization tools to explore sentiment

Python: TextBlob, VADER

Use machine learning to explore sentiment

Supervised learning - labeled data, Transfer learning with BERT



Sentiment analysis around Covid-19

- Tutorials as Jupyter notebooks, using Python

Introduction

In this tutorial you wil:

« Use the Twitter APl to collect COVID19-related Twitter cata
« Extract the tweet text ard any metadata you require
« Pertorm preprocessing of the text 10 allow tor better applicaton ot N_F° techniques.

Let's get started!
To access the Twitter APl we will mzke use of the Python lihrary Tweepy . | at's start by imporing tweapy and other libraries needed “or this tutorial.

In [1]: import tweepy
inport pandas as pd
inport csv
inport re
inport numpy as np
inport matplotlib.pyplot as plt
plt.style.usei| 'Zivethirty=ight')

fron wordecloud import WordCloud
import nltk

from nltk.corpus import stopwords
nltk.cownload| "stopwords")

[n1tk _data] Downloading package stopwords to /home/nikhi/nltk _data...
[nltk data] Package stopwords is alreacy up-to-date!

Out[l]: True



Sentiment analysis around Covid-19 y

Categorisation and supervised learning is not too
resource intensive

BERT (i.e. transfer learning) needed significant compute
resource on IDIA.

- Tutorials to enable a research question...

https://github.com/darabigdata/COVID1g_Twitter_Project



How does this link to astronomy?

- Topic is very different (i.e. sentiment vs galaxies)
- Methods are the same (classification)

- lools are similar, e.g. data sorting & preparation,
machine learning libraries e.g. scikit-learn
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Size & patterns of urban informality

Tracing Urban Informality Though Citizen Science ABOUT  CLASSIFY TALK  COLLECT  RECENTS

TASK TUTORIAL

Task 1

Draw arcund the area(s) that appear to be

informal businesses or business hubs
NB: -

If you cannot identify these, do nothing and move
on to the next task or image. - You can draw more

than one polygon on the same image using the

bezier tool

NEED SOME HELP WITH THIS TASK?

N e
Gdoogle Earth

LR
P DS

Next = o

-
Ny

ZOONIVERSE




Size & patterns of urban informality

Crowdsourcing -> Machine learning



OAD collaboration gateway

Start Here
)
Onboarding |« »| Contact OAD
| A
Research Small business
Interested? collaboration development
. S\ Gn-the-ground
ENGAGE Skils transfer [onD) o INITIATE |
R Something Prepare
Optimisaion of completely onbecarding
Contact QAD PIOLEssES package
& Partner
No 1
Yes
\4
Implement project with
OAD support www.astro4dev.org



Get ¢ touch!

www.astro4ddev.org

@astroddev on Twitter

www.github.com/astro4dev

vanessa@astro4dev.org

https://list.astro4dev.org/wws/subscribe/mailinglist

OFFICE OF
ASTRONOMICAL | ASTRONOMY FOR

INTERNATIONAL

UNION | DEVELOPMENT


http://www.astro4dev.org/
http://www.github.com/astro4dev
mailto:vanessa@astro4dev.org
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Astronomy Data Science Toolkit

Motivation:

Provide a foundation for a “common language” between the
data science and astronomy communities.

QUALITY DECENT WORK AND

Target audience: EOLCATON ECONMC GROWTH

Astronomers & professional scientists & students & industry Ul

Content:

|. Map to existing data science resources

2. Astronomy case studies in data science

3. Assessments & proficiency levels

4. Database of astronomers turned data scientists



Toolkit overview

Question or problem

TOOLKIT

Skills Tools



Toolkit overview

Question or problem

TOOLKIT

Skills Tools




1. Toolkit Website

https://datascience.astro4dev.org

Astronomy & Data Science Toolkit Engl I Sh
Spanish
Introduction About the Toolkit View Toolkit Contribute Contact 2 English F re n C h

v.0.2.9

Data Science Astronomy

| am a data scientist interested in using astronomy

| am an astronomer interested in seeing data
examples for my teaching:

science techniques used within the field of:

o Data Wrangling
s Python
» Machine Learning

» Galaxies
» Solar & Stellar
» Planetary science


https://datascience.astro4dev.org

2. Content on GitHub

C) i ' www.github.com/astro4dev

astroddev | OAD-Data-Science-Toolkit @ Unwatch~> & #sar 7 YRk M
<> Code ssues 3 Pl requests 0 Projects o Wik: Insghts Settings
The Office of Astronomy for Development’s Data Science Toolkit. hitps://datascience.astroddev.org tda

——— ———————— Jupyter notebooks

alest commil e0ci2la on 23 Aug

1 paultheastronomer Merge pul request 854 f1om paulheast onOmer master
B Teaching Materials

- g ided image

DE_OF CONDUCT . [ ( ) | 1 ' it
CONTRIBUTING md 3d ition J
HOw _1he 1000 wOrks . mad 4 I« 1
CENS ¥t ¢ v
README md 1081NG trdvv 3
10 README, md

OAD Data Science Toolkit


http://www.github.com/astro4dev

Potential users

|. Data science educators looking to excite students with interesting

applications
2. Astronomers running summer schools

3. Economists/Others looking for data science skills



Magic happens at the interface




