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Procedure

1. Get pixel coordinates from CasJobs

2. Get images from DR7

3. Do a cutout

4. HPC it



Get pixel coordinates from CasJobs

• What do we need?

• identify the image where the object is by run, 
rerun, camcol, field.

• get pixel coordinates

• get object size: Petrosian Radius

• Petrosian ratio: ratio of the local surface brightness in 
an annulus at r to the mean surface brightness within r.

• Petrosian radius: radius at which the Petrosian ratio is 
0.2.



• http://casjobs.sdss.org/CasJobs/ 

• http://casjobs.sdss.org/dr7/en/help/browser/browser.asp

Get pixel coordinates from CasJobs

select top 100 o.objId, o.rowc_r, o.colc_r, o.petroRad_g, 
o.petroRad_r, o.run, o.rerun, o.camcol, o.field, o.petroMag_r 
into mydb.obj_row_col
from photoObj as o
where o.petroMag_r >= 16 and o.petroMag_r < 18

http://casjobs.sdss.org/CasJobs/
http://casjobs.sdss.org/CasJobs/
http://casjobs.sdss.org/dr7/en/help/docs/glossary.asp
http://casjobs.sdss.org/dr7/en/help/docs/glossary.asp


Get pixel coordinates from CasJobs



Get images from DR7

$ python image_list.py obj_row_col_guille.fit get_files.sh
total =  100
unique =  5
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0199.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0200.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0201.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0202.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0203.fit.gz

• http://das.sdss.org/imaging/1462/40/corr/4/fpC-001462-r4-0468.fit.gz
                                           RUN RERUN    CAMCOL              RUN CAMCOL FIELD

http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0199.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0199.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0200.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0200.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0201.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0201.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0202.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0202.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0203.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0203.fit.gz
http://das.sdss.org/imaging/1462/40/corr/4/fpC-001462-r4-0468.fit.gz
http://das.sdss.org/imaging/1462/40/corr/4/fpC-001462-r4-0468.fit.gz


Get images from DR7

• http://das.sdss.org/imaging/1462/40/corr/4/fpC-001462-r4-0468.fit.gz
                                           RUN RERUN    CAMCOL              RUN CAMCOL FIELD

import pyfits as pf
import sys
import numpy as np
from numpy.core.defchararray import add, zfill

tbdata = pf.open(sys.argv[1])[1].data

run    = np.array(map (str, tbdata.field('RUN')))
camcol = np.array(map (str, tbdata.field('CAMCOL')))
rerun  = np.array(map (str, tbdata.field('RERUN')))
field  = np.array(map (str, tbdata.field('FIELD')))

uri = add(add(add(add(add(add(add(add(add(add(add(add("http://das.sdss.org/imaging/", 
                                                      run), "/"), rerun), "/corr/"), 
                                      camcol), "/fpC-"), zfill(run, 6)), "-r"), 
                      camcol), "-"), zfill(field, 4)), ".fit.gz") 
print "total = ", len(uri)
uri = np.unique(uri)
print "unique = ", len(uri)

file = open(sys.argv[2], "w")
for i in range(len(uri)):
    print uri[i]
    file.write ("wget -b -c -P " + uri[i].split("/")[5] + " " + uri[i]+"\n")
file.close()

http://das.sdss.org/imaging/1462/40/corr/4/fpC-001462-r4-0468.fit.gz
http://das.sdss.org/imaging/1462/40/corr/4/fpC-001462-r4-0468.fit.gz
http://das.sdss.org/imaging/
http://das.sdss.org/imaging/


get_files.sh

wget -b -c -P 44 http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0199.fit.gz
wget -b -c -P 44 http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0200.fit.gz
wget -b -c -P 44 http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0201.fit.gz
wget -b -c -P 44 http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0202.fit.gz
wget -b -c -P 44 http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0203.fit.gz

http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0199.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0199.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0200.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0200.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0201.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0201.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0202.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0202.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0203.fit.gz
http://das.sdss.org/imaging/756/44/corr/5/fpC-000756-r5-0203.fit.gz


Get images from DR7

$ chmod 755 get_files.sh

$ ./get_files.sh
Continuing in background, pid 63811.
Output will be written to `wget-log'.
Continuing in background, pid 63813.
Output will be written to `wget-log.1'.
Continuing in background, pid 63815.
Output will be written to `wget-log.2'.
Continuing in background, pid 63817.
Output will be written to `wget-log.3'.
Continuing in background, pid 63819.
Output will be written to `wget-log.4'.



Do a cutout

def cut (hdulist, rc, cc, size):
    size = int(round(size/2) * 2) # integer and multiple of 2
    rc = int(round(rc)) # integer
    cc = int(round(cc)) # integer

    Nr = hdulist[0].data.shape[0]
    Nc = hdulist[0].data.shape[1]
    # borders in original image
    r1 = max([rc - size/2, 0])
    r2 = min([rc + size/2, Nr])
    c1 = max([cc - size/2, 0])
    c2 = min([cc + size/2, Nc])

    # borders in new image considering they may not overlap exactly
    r1e = size/2-(rc-r1)
    r2e = size/2+(r2-rc)
    c1e = size/2-(cc-c1)
    c2e = size/2+(c2-cc)

    data_z = np.zeros((size, size)) # new image
    data_z[r1e:r2e, c1e:c2e] = hdulist[0].data[r1:r2, c1:c2] # set data

    # change header:
    pix1 = hdulist[0].header['CRPIX1']
    pix2 = hdulist[0].header['CRPIX2']
    hdulist[0].header['CRPIX1'] = size/2 - rc + pix1
    hdulist[0].header['CRPIX2'] = size/2 - cc + pix2

    hdulist[0].data = data_z



Do a cutout

# python ../getCutout.py ../obj_row_col_guille.fit ../ 1
import sys
import os

import pyfits as pf
import numpy as np
from numpy.core.defchararray import add, zfill

tbdata = pf.open (sys.argv[1])[1].data # first cl par: table file
im_path = sys.argv[2]                  # second cl par: images path
i = int(sys.argv[3]) - 1               # third cl par: 1-offset index

# parameters needed
objId  = str (tbdata.field('objId')[i])
run    = str (tbdata.field('RUN')[i])
camcol = str (tbdata.field('CAMCOL')[i])
rerun  = str (tbdata.field('RERUN')[i])
field  = str (tbdata.field('FIELD')[i])
rowc_r = tbdata.field('ROWC_r')[i]
colc_r = tbdata.field('COLC_r')[i]
petroRad_r = tbdata.field('petroRad_r')[i]
filename = (im_path + rerun + "/fpC-" + str(zfill(run, 6)) + 
            "-r" + camcol + "-" +  str(zfill(field, 4)) + ".fit.gz")
hdulist = pf.open(filename, output_verify = "silentfix") # open fits file

cut (hdulist, rowc_r, colc_r, 2*petroRad_r/0.4) # 0.4: radius from arcsec to pixels
out_name = objId + "_" + run + "_" + rerun + "_" + camcol + "_" + field + "_r.fits"
hdulist.writeto(out_name, clobber=True, output_verify = "ignore") # write cutout file



HPC it: getting ready at scratch

$ ssh student01@development.dim.uchile.cl

[student01@development ~]$ mkdir LSSDS_gcabrera

[student01@development ~]$ cd LSSDS_gcabrera

[student01@development LSSDS_gcabrera]$ mkdir cutouts_demo

[student01@development LSSDS_gcabrera]$ cd cutouts_demo/

[student01@development cutouts_demo]$ cp -r ~/HPC_Demo/SDSS_images/ .

[student01@development cutouts_demo]$ cp ~/HPC_Demo/obj_row_col_guille.fit .

[student01@development cutouts_demo]$ cp ~/HPC_Demo/getCutout.py .

[student01@development cutouts_demo]$ mkdir cutouts

[student01@development cutouts_demo]$ cp ~/HPC_Demo/cutouts/sge-cutouts.sh cutouts/

[student01@development cutouts_demo]$ cd cutouts/

mailto:student01@development.dim.uchile.cl
mailto:student01@development.dim.uchile.cl


HPC it: sge script

#!/bin/bash                                                                          
#$ -cwd                                                                              
#$ -j y                                                                              
#$ -m abes                                                                           
##$ -M gcabrera@dim.uchile.cl                                                        
#$ -N logs_Cutouts                                                      
#$ -notify                                                                           
#$ -S /bin/bash                                                                      
#$ -q all.q                                                                          
## Create 100 iterations: $SGE_TASK_ID = 1,...,100                                   
#$ -t 1-100:1                                                                        

## Variable $JOB_NAME contains the value specified in option -N                      
## Variable $JOB_ID contains the job ID                                              
## Variable $SGE_TASK_ID contains the sequence number                                

# Load modules environment(so that command modules work)                             
. /etc/profile.d/modules.sh

module load astro
#export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:/home/local/demo/demo01/.local/lib/         

python ../getCutout.py ../obj_row_col_guille.fit ../SDSS_images/ $SGE_TASK_ID

mailto:gcabrera@dim.uchile.cl
mailto:gcabrera@dim.uchile.cl


#$ -cwd -- Place the output files (.e,.o) in the current working directory. 
     The default is to place them in the users home directory.
                                                                          
#$ -j y -- Merge the standard out and standard error to one file
                                                                              
#$ -m abes -- Send mail at submission and completion of script                                                                           
##$ -M gcabrera@dim.uchile.cl                               
                         
#$ -N cutouts -- The name of the job
                                                      
#$ -notify -- send a signal to your program some time before the application 
is finally killed for some predictable reason.
                                                                       
#$ -S /bin/bash -- Specify the shell to use when running the job script
                                                                      
#$ -q all.q -- The job should be placed into the queue 'all.q'
                                                                          
#$ -t 1-100:1 -- Create 100 iterations: $SGE_TASK_ID = 1,...,100

HPC it: sge script explanation

mailto:gcabrera@dim.uchile.cl
mailto:gcabrera@dim.uchile.cl


HPC it: run it

$ qsub sge-cutouts.sh

$ qstat

$ ls

$ cd ..

$ zip -r cutouts.zip cutouts/

$ cp cutouts.zip ~/LSSDS_gcabrera/cutouts_demo/



HPC it: get it

Guille$ sftp student01@development.cmm.uchile.cl

sftp> cd LSSDS_gcabrera/cutouts_demo/

sftp> get cutouts.zip
Fetching /home/local/demo/demo01/HPC_Demo/cutouts.zip to cutouts.zip
/home/local/demo/demo01/HPC_Demo/cutouts.zip       100%  314KB 314.1KB/s   00:01    

sftp> exit

Guille$ unzip cutouts.zip

Guille$ ds9 cutouts/5*

mailto:demo01@syntagma.cmm.uchile.cl
mailto:demo01@syntagma.cmm.uchile.cl



