UV image processing to detect diffuse clouds
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Abstract

The presence of diffuse clouds along the Galaxy is under consideration as far as they are

Preprocessing procedures (2/2

Preprocessing procedures (1/2

Two image processing basic techniques — Ly sauLPE()

related to stellar formation and their physical properties are not well understood. e

. . . . R have been tested: B o)
The signal received from most of these structures in the UV images is minimal compared _ _ o | |
to the point sources. The presence of noise in these images makes hard the analysis 1) Low Pass Filtering (LPF): The original |

because the Signal-to-Noise ratio is proportionally much higher in these areas. image is filtered in the Fourier domain.
However, the digital processing of the images shows that it is possible to enhance and This kind of smoothing allow the

. 0
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target these clouds. Typically, this kind of treatment is done on purpose for specific enhancing of cloud structures.

resea_nrc_l? _areas and the_Astrophyéicist's work depends on jche computer tools and its 2) Zero Density Rate (ZDR): The original g o) ZDR) “f;;g;(g) Equa"zeffistogfams |

'[Z\OSSIbIhtI.eS for_enhanc_lng a particular area based on a prl_or knowledge. mage (3840 X 3840) is subdivided in Y
utomating this step is the goal of our work to make easier the study of these structures i

in UV images. In particular we have used the GALEX survey images in the aim of 30 X 30 boxes where the number of

learning to automatically detect such clouds and be able of unsupervised detection and zeros is divided by the area. Each pixel of i

graphic enhancement to log them. the resulting 128 X 128 map shows the . R

Our experiments show the existence of some evidences in the UV images that allow the density of zeroes in the corresponding box s

systematic computing and open the chance to generalize the algorithm to find these of the original image. ’

structures in universe areas where they have not been recorded yet.

Preliminary results
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o= 63.5306 5= 26.8804 Exposure 217 seconds 1st image o= 60.8312 5= 28.3476 Exposure 214.1 seconds 12th image o= 64.5492 8= 31.2612 Exposure 192 seconds 23th image o= 76.8298 5= 18.6103 Exposure 229 seconds 35th image o= 73.7443 8= 16.6133 Exposure 213.05 seconds 47th image

35.8% covered AIS 191 su0d-idoint i 57.9% covered AIS 190 sa67-idoint i 5.4% covered AIS. 168 SuBO-idoint i 12.2% covered AIS 165 suod-idoint i 27% covered
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= = xposure 218.05 seconds = = xposure 220 seconds = = Fxposure 199 seconds = = xposure 220 seconds = = xposure 220.05 seconds
a= 62.3323 5= 31.774 E il 2nd image a= 62.9451 5= 27.9208 E il 13th image a= 67.8314 5= 205195 E d 24th image a= 75.6128 5= 18,7192 E il 36th image a=77.4989 5= 19.3022 E il 48th image
2 0 covere: .4/0 covere o 0 covere: .87/0 covere 5 0 covere:
64.8% covered 18.4% covered 20.7% covered 44.8% covered 34.3% covered
AIS_191_sg45-fd-int.fits ) ; AIS_190_sg26-fd-int.fits AIS_190_sg68-fd-int.fits ) AlIS_168_sg61-fd-int.fits . . AIS_170_sg04-fd-int.fits )
x10" Max. 1m 0.4 D9 4 ax. 1 FRERR Max. m U. 4 ax. 1m 0.o. ) x 10" ax. m U. tili)
M 0.48235 . Max. in 0.73333 M 0.80784 M 0.53725 M 0.77255
4
B b bl '
' . ' '
' ' '
' & H ' '
' ' ' '
' ' ' '
' . ' '
' ' '
: s : : :
' ' 1 '
' . ' '
' ' ' '
' ' '
' @ ' ' '
' ' ' '
' ' ' 1
' ' ' '
' a ' ' '
' ' ' '
' ' ' '
' ' ' '
' ' ' '
' a ' ' '
' ' ' '
' ' ' '
' ' ' '
' ' ' '
1 H H I H H , L n ! H " 1 1 1 1 ! n n A H H L 1
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 . 0.1 02 03 0.4 0.5 0.6 0.7 08 0.9 . 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 . 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 . 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 .
= 62.3569 5= 30.8445 Xposure -1 seconds o= 70.9001 3= 34.6715 xposure 163.15 seconds o= 66.7306 &= 29.807 xposure 221 seconds o= 74.4017 5= 18.8426 Xposure seconds o= 70.8272 8= 17.4474 xposure 340 seconds
& E 108.1 d 3th image E 63.15 1 14th image E 291 1 25th i e E 291 di 37th image E 340 1 49th image
2 0 covere: .070 covere B 0 cover .0 /0 covere 5 0 covere:
30.6% covered 65.6% covered 7.4% covered 38.5% covered 21.2% covered
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26th image o= 72 3= 19.1304 Exposure 216 seconds 38th image a=77.173 8= 32.4851 Exposure 77.05 seconds 50th image

0‘3 0‘4 0‘5 0.6 0‘7 0.8 . 0‘.3 0‘.4 0‘.5 0.6 017 . 03 04 05 0.6 07
o= 62.3695 5= 29.9114 Exposure 156.3 seconds 4th image o= 67.9401 5= 31.2866 Exposure 205 seconds 15th image o= 65.6333 5= 30.0834 Exposure 221 seconds

49.8% covered 39.2% covered 22.1% covered 23.3% covered 29.7% covered

* Max. in 0.5451
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= 61. = 30. xposure 214 seconds 5th image o= 67.9401 5= 31.2866 Exposure 205 seconds 15th image a= 66.6752 8= 28.9103 Exposure 205 seconds 27th image o= 70.8025 &= 18.9801 Exposure 110 seconds 39th image o= 76.1411 5= 32.2985 Exposure 224 seconds 51th image

62.5% covered 46.3% covered 30.3% covered 11.4% covered 25.7% covered
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Max. in 0.5098

Max. in 0.68235

o= 60.2327 5= 30.3499 Exposure 222 seconds 6th image o= 66.8073 5= 31.5942 Exposure 216.1 seconds 16th image o= 65.5936 5= 29.1764 Exposure 221 seconds 28th image o= 76.1764 5= 17.9135 Exposure 219 seconds 40th image o= 75.1083 3= 32.1143 Exposure 222 seconds 52th image

63.9% covered 33.8% covered 37.9% covered 15.3% covered 21.2% covered

AIS_191_sg62-fd-int.fits AIS_189_sg19-fd-int.fits

AIS_190_sg55-fd-int.fits AIS_190_sg82-fd-int.fits AlIS_168_sg68-fd-int.fits .
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o= 63.4256 8= 28.7481 Exposure 185.1 seconds 7th image o= 65.6766 5= 31.8893 Exposure 222 seconds 17th image o= 66.6091 5= 28.0096 Exposure 112 seconds 29th image o= 74.975 &= 18.0243 Exposure 216.05 seconds 41th image o= 77.1931 8= 31.5942 Exposure 189.05 seconds 53th image

55% covered o 13.8% covered o 18.7% covered o 21.3% covered o 20.5% covered
AIS_190_sg56-fd—int.fits AIS_168_sg47-fd-int.fits . AIS_168_sg71-fd-int.fits . _ AIS_189_sg20-fd-int.fits
¢ Max. in 0.67059 * Max. in 0.54902

3 Max. in 0.58039 Max. in 0.81569 3 Max. in 0.63922 3 Max. in 0.7451
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o= 62.3711 8= 28.9745 Exposure 199 seconds 8th image o= 64.5478 5= 32.1718 Exposure 192 seconds 18th image a= 75.6919 8= 20.2099 Exposure 218 seconds 30th image o= 71.4084 5= 18.2866 Exposure 43.05 seconds 42th image a= 76.0595 8= 31.2866 Exposure 202.1 seconds 54th image

54.6% covered 28.9% covered 24.3% covered 25.3% covered 26.7% covered
AIS_190_sg59-fd-int.fits AIS_168_sg48-fd-int.fits ) - AIS_168_sg72-fd-int.fits AIS_189_sg21-fd-int.fits ) .
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o= 61.3191 3= 29.1908 Exposure 208 seconds 9th image o= 69.0121 5= 30.094 Exposure 215 seconds 19th image o= 74.4548 5= 20.3443 Exposure 279.15 seconds 31th image o= 70.2203 5= 18.149 Exposure 347 seconds 43th image o= 75.0477 5= 31.1085 Exposure 201 seconds 55th image

55% covered 28.6% covered 9.4% covered 17.2% covered 25.1% covered
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AIS_191_sg65-fd-int.fits AIS_168_sg53-fd-int.fits AIS_168_sg75-fd-int.fits . AIS_189_sg28-fd-int.fits
3 Max. in 0.7451
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o= 60.2696 5= 29.3978 Exposure 161.4 seconds 10th image o= 67.8917 5= 30.4037 Exposure 215 seconds 20th image o= 76.2656 5= 19.4078 Exposure 219 seconds : 32th image o= 75.539 3= 17.2103 : Exposure 220.25 seconds 44th image o= 77.2249 5= 30.7018 Exposure 214 seconds 56th image

18.5% covered 32.9% covered 32.2% covered 14.2% covered o 17.9% covered
AIS_189_sg29-fd-int.fits
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. |

2
03 04 05 06 07 02 03 04 05 6 07 08 09 03 04 05 06 07 02 03 04 05 06 07 08 09 03 04 05 06 07

a=59.7792 5= 28.5464 Exposure 220 seconds 11th image o= 66.7751 &= 30.7018 Exposure 145.4 seconds 21th image o= 75.0389 8= 19.5294 Exposure 228 seconds 33th image o= 74.3521 &= 17.3225 Exposure 207 seconds 45th image o= 76.1083 8= 30.4037 Exposure 222 seconds 57th image

29.7% covered 16.3% covered 50.2% covered 23.6% covered 23.5% covered
AIS_190_sg62-fd-int.fits AIS_168_sg57-fd-int.fits ) . AIS_168_sg77-fd-int.fits . . AIS_190_sg06-fd-int.fits
Max. in 0.70196 Max. in 0.77647

‘ Max. in 0.73333 * Max. in 0.58824

M Max. in 0.70588

Max. in 0.69804
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AIS_191_sg85-fd-int.fits

Max. in 0.73333 Max. in 0.6549

Max. in 0.75686
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o= 59.7792 5= 28.5464 Exposure 220 seconds 11th image o= 65.6608 5= 30.9874 Exposure 222 seconds 22th image a= 71.3956 5= 19.816 Exposure 352.1 seconds 34th image o= 73.1726 &= 17.4474 Exposure 216 seconds
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46th image o= 74.0743 5= 31.9312 Exposure 221 seconds 58th image

future
oo GESISEENE @ To automate the detection of structures from the ISM is posible with image processing.
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@ The ZDR measure shows to be a fast method for discovering these clouds in the UV images.
@ Once the ZDR(i) image is equalized, the value for discrimination is the most important step.

28| LR 33 .

26 : : .

Declination
ZDR cut

@ [ he relationship between this value and the exposure time of the image and (may be) other
| | considerations must be set up correctly depending on the purpose of study.

e §’0§1 4 1 03l | —— . . . . . . .
18&&%;5%;3;&6@%;3 | @ [ he complete generalization of this algorithm is the aim of this work.

16 i i i i i i i i i 0.2

B T @ [ he method opens the chance for completing a global data base from the Galex images to
make the study of the ISM more easy.




