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Programming for Sky Images

SFREI - BiRERK

Automating some steps
HENEITRED R
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What to do in the competition??
[CEMER ?

+ Familiarise yourselves with the requirements!
httDS'//i cs.hku.hk/~sky/Competition-English.php

AEELCER B M EmESK |
https://i.cs.hku.hk/~sky/Competition-Chinese.php

+ Design and implement a total sky imager.

SIS T’Ef\ﬂZ%%%% °

Image source: Hong Kong Observatory Image source: EKO ASI-16 Operator Manual
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What to do in the competition??
[CEMER ?

+ Write report.
BNFHE o

+ (Primary School teams) Make time-lapse video.
VNEH) BRSO A -

+ (Secondary School teams) Store the images and analyse them for
cloud cover in Okta.

() EFERADTEEME -

+ Take Photos of the total sky imager.

HEEEEHRENERES

+ Make and do presentation.
TENRETTRER
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|s a computer a must”?

—1 g == (KK
_/K:;ZJ § EEHX Dn\.‘) 9

4+ Yes!

= |
E -

+ Your mobile phone is a computer!

Your digital camera is a computer!
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|s a general-purpose computer a must?

= == QKK
_A_E;ZJ _ﬁ dE_IHXunu r?

4+ Yes!

= |
E -

+ |t automates the process of image capture, storage and
analysis.

ATARZRBENRR ~ feF ko

+ Primary School category: makes the time-lapse video.
INEMH  BWERE RS R MERC A o
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|s programming a must?
_Endﬁ%*?I\:unu ’?

+ Not a must, but it helps a lot.

A= - BEREEH -

+ Use application programs, e.g., video editing software.

{BIENF FHE FRVERRE -

+ Automatic analysis for cloud cover reading requires
programming.

ZEYDMEAREEZE0E > BEBRRIN T -
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Animation of the latest all sky images
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+ https://www.hko.gov.hk/en/gts/astronomy/site one.htm?site=2

https://www.hko.gov. hk/tc/qts/astronomv/3|te one.htm?site= 2 _
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How to get the images?
EIXERBLE 7

+ |s it related to our project?

BT FIRVET S BAS 7

* Not directly, but the techniques will be useful.

RBEEG > BERNREEER -

+ Find out what the pictures' URLs are.

WHIRERURLE &R -

+ Download from the URLSs.

CETERIURL & ©

+ Let's try to automate the process of downloading the images.

MERBE) FEBLEEIE -
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Writing shell scripts
B shell script

+ One way to automate IS to write shell scripts.

E3shell script2 BEM I A /EL— °

+ A shell is a command line interface (CLI) for doing things.
ShelZa L 1THREAITIESTHIRIT

+ The shell provides a programming environment. Constructs like
loops and conditionals are available.

Shelligtft 7 #mizizts - PI{ER BB FFAFZIET)

+ The command line or terminal environment Is the shell
environment.

BT AR IGIEIRIE L Eshel3R1E o
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Writing shell scripts
B shell script

+ bash is used as the shell in the following examples.
A ™MElFFbashiz {Eshell.

+ bash stands for Bourne-Again SHell, and is one of the
most popular shells.
bash Bourne-Again SHell, 2 &R {THIshellZ — -

© 2019-2021 YIP Chi Lap [Beta]
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bash on Windows
FWindowsEFHbash

4+ bash can be used iIn Windows as well.
Windows 18] bash.

+ Search for "Windows Features” in search box, then enable "Windows Subsystem
for Linux". Restart after installation.

1= "Windows Features" #A121R#E "Windows Subsystem for Linux". Z22£ 12 EE
FTENENWindows.

[T}

+ bash can be run afterwards. Search for "bash" in search box.

> BB Toash. IEBbashi B HIFE -

+ You can also install a Linux distribution, e.g., Ubuntu 20.04 LTS.
{RINE]Z28E Linux distribution, 1140 Ubuntu 20.04 LTS.

+ https://docs.microsoft.com/en-us/learn/modules/get-started-with-windows-
subsystem-for-linux/
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Download file from URL
WMURL T EEZR

+ Assume the URL Is
MEURLE

https://www.hko.gov.hk/gts/astronomy/image/hksm/asc hksm hl16m00.jpg

+ The file can be downloaded using the tool curl.
RIS T Bcur LILAT I FEifE s -

+ The command is:

EAB8 .
H < XE -

curl -0 https://www.hko.gov.hk/gts/astronomy/image/hksm/asc hksm hl6ém00.jpg
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Download file from URL
WURL T EtEZE

+ We have been dealing with the URL
B RENURLE

https://www.hko.gov.hk/gts/astronomy/image/hksm/asc hksm hl16m00.jpg

+ Did you notice that this file is that for the 4pm image?

BEFIZEURLE N

+ What's the URL for the next image” The one after next”

~—sRkE A RYURLEEE ? B N—5RIE ?

JL

IR AR A5 08 2

+ What's the picture-taking interval”

HiEERZ R 7

+ \What do you think the URLs for other times are”?

'T/J\n/u\zj = \'fﬁ’;HT FEﬁ EIJURLEEF&DE

Total Sky Imager Design Competition
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Download file from U

nse

QL ME

JRI=ES

Sl

+ Let's try downloading using CLI

=54 s)

4+ curl
curl
curl
curl
curl
curl
curl
curl
curl
curl
curl
curl

+ That looks cumbersome. Only the minute entry changes, use loop.
B © /\%ﬁf@%&'m > M3

ERIENE

L

https:
https:
https:
https:
https:
https:
https:
https:
https:
https:
https:
https:
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//WWW .
/ /WWW .
/ /WWW .
//WWW .
/ /WWW .
/ /WWW .
//WWW .
/ /WWW .
/ /WWW .
//WWW .
/ /WWW .
/ /WWW .

HPI=ES

hko.

hko

hko

hko.
hko.
hko.
hko.

hko

hko.

hko

hko.

gov

.gov.
hko.

gov

.goVv.
gov.
.hk/gts/astronomy/image/hksm/asc hksm hl6m25.

gov

gov.
.hk/gts/astronomy/image/hksm/asc hksm hl6m35.

gov

.gov.
gov.
.gov.
gov.

.hk/gts/astronomy/image/hksm/asc hksm hl16m00

hk/gts/astronomy/image/hksm/asc hksm hl6ém05

.hk/gts/astronomy/image/hksm/asc hksm hl6ml0
hk/gts/astronomy/image/hksm/asc hksm hlé6ml5.

hk/gts/astronomy/image/hksm/asc hksm hlém20
hk/gts/astronomy/image/hksm/asc hksm hl16m30
hk/gts/astronomy/image/hksm/asc hksm hl6m40

hk/gts/astronomy/image/hksm/asc hksm h16m50

5

e (NS -
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.JpP9g
- JPg
-JPg

JPrg

- JPg

gjele]

.JpP9g

Jprg

-JPg
hk/gts/astronomy/image/hksm/asc hksm hl6m45.

JPrg

-JP9
hk/gts/astronomy/image/hksm/asc hksm hl6mb55.

gjele]
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Download file from URL
WMURL T EEZR

+ Let's write a loop to print 00, 05, 10,..., 55 first.
5= (@ Bl E100, 05, 10,..., 55 KME -

+ for ((m=0; Sm<60; m=S((Sm+5)) ))
do
echo Sm
done

+ Oh, it printed O and 5 not 00 and 05. This needs to be done.
i&1% 0 BN 7 OFI5MA200H05. BEKZRA 1T °

+ for ((m=0; Sm<60; m=S$((Sm+5)) ))
do
echo $(printf "%$02d" $m)
done

+ Now we can write the loop to do the downloading.

IR AR FEH A ROERE T -
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Download file from URL
WURL T EtEZE

+ Integrating what we have tried.

SR EAYERD

+ for ((m=0; $m<60; m=S((Sm+5)) ))
do

mm=S$ (printf %02d $m)
echo "16 Smm"
curl -O "https://www.hko.gov.hk/gts/astronomy/image/hksm/asc_hksm hlém${mm}.jpg"

done

+ This script can be saved into a file and make it
executable like a program

15 [Escriptr] A fF AliiE S - RREEREBEAREIN—
B > oJDAE=RETT
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Download file from URL
WURL T EtEZE

+ Program code F20H5 -

To tell the operating system that this script

+ #!/bin/bash <« IS to be run by bash.
for ((m=0; $m<60; m=S$((Sm+5)) )) mnﬁﬂ;%? bLSCFIptﬁﬁbash@ﬁ ©
do

mm=3 (printf %02d Sm)
echo "16 Smm"
curl -O "https://www.hko.gov.hk/gts/astronomy/image/hksm/asc hksm hlém${mm}.jpg"

done

+ Save it into the file get hksm 16.sh
f#1FZE get hksm 16.shiE@= o

+ Change it to be executable in the shell:

Eshel N{EETEF PIEAT
chmod +x get_hksm_16.sh
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Challenge
L7

+ Challenge: how to get the images for the other hours?

HeEy © alfa] B S

+ Other locations?

HLAt R4 e 7

=)

GRSV
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s {EAnimated GIF
Making an Animated GIF

+ ImageMagick is the tool set for image manipulation in
command line interface (CLI) and scripts.

A ST R E M B script iR IE B 1% 7] FBImageMagick.
https://imagemagick.org/

+ Example of making animated GIF:
BEAnimated GIFRYF

magick —-delay 100 a.jpg b.jpg -delay 20 a.jpg b.jpg m.gif
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Programmable applications for image analysis

Al w2 B o TV R FZETL

+ ImageMagick
http://imagemagick.org/

+ GIMP: GNU Image Manipulation Program

https://www.gimp.org/
@blender“

+ Blender
https://www.blender.org/



http://imagemagick.org/
https://www.gimp.org/
https://www.blender.org/

Programming environment for image analysis

DT RN RIZIRE

+ Processing
https://processing.org/

9

+ Python
https://www.python.org/ "3

* Anaconda Individual Edition ‘) ANACONDA.
https://www.anaconda.com/products/individual

Individual Edition

+ We'll use Anaconda Individual Edition in an upcoming talk to
outline the procedures for data processing and visualisation.

FAPIASE < 2R B9 35 B2 F Anaconda Individual Editions8 &g &=
IE&__W%{:E/UTU_/f ©
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Question-and-answer time

] & A [
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