Running DM on a Galsim Image

Will Dawson, Perry Gee, Michael Schneider
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f runProcess(fitsFile):

exposure = afwlmage.ExposureF.readFits(fitsFile) . .
kernel = afwMath.FixedKernel(afwImage.ImageD.readFits("psf_fixed.fits")) C rl t tO ru n D I\/l O n al I I I I
exposure.setPsf(measAlg.KernelPsf(kernel))

CD = numpy.array([[5.55E-5, 0.0], [0.0, 5.55E-5]])

crpix = afwGeom.Point2D(0.0,0.0)

crval = afwGeom.Point2D(0.0,0.0)

exposure.setWcs(afwImage.Wcs(crval, crpix, CD))

exposure.getMaskedImage().getVariance().set(100)

config = ProcessCcdTask.ConfigClass()

config.doCalibrate = False

config.doDetection = True

config.doDeblend = True

config.doMeasurement = True

config.doWriteCalibrate = False

config.persistBackgroundModel = False

config.doWriteCalibrateMatches = False

config.doWriteSources = False

config.doWriteSourceMatches = False

config.doWriteHeavyFootprintsInSources = False

config.measurement.slots.centroid = "base_GaussianCentroid"
config.measurement.slots.shape = None
config.measurement.slots.psfFlux = "base_PsfFlux"
config.measurement.slots.apFlux = None
config.measurement.slots.instFlux = None
config.measurement.slots.modelFlux = None
config.measurement.doReplaceWithNoise = False

config.measurement.doApplyApCorr = "no"

config.measurement.plugins.names = ["base_GaussianCentroid", "base_PsfFlux"]
processTask = ProcessCcdTask(name="xyzzy", config=config)

result = processTask.process(None, exposure)
result.sources.writeFits("sources.fits")

result.exposure.writeFits("exposure.fits")

parser = argparse.ArgumentParser()

parser.add_argument("fitsFile", type=str, help="Name of file to process",
default=None)

args = parser.parse_args()

runProcess(args.fitsFile)




f runProcess(fitsFile):

Script to run DM on GalSim:

kernel = afwMath.FixedKernel(afwImage.ImageD.readFits("psf_fixed.fits"))
exposure.setPsf(measAlg.KernelPsf(kernel))

CD = numpy.array([[5.55E-5, 0.0], [0.0, 5.55E-5]]) paC ag eS
crpix = afwGeom.Point2D(0.0,0.0)

crval = afwGeom.Point2D(0.0,0.0)
exposure.setWcs(afwImage.Wcs(crval, crpix, CD))
exposure.getMaskedImage().getVariance().set(100)
config = ProcessCcdTask.ConfigClass()
config.doCalibrate = False

config.doDetection = True

config.doDeblend = True

config.doMeasurement = True
config.doWriteCalibrate = False
config.persistBackgroundModel = False
config.doWriteCalibrateMatches = False
config.doWriteSources = False

config.doWriteSourceMatches = False
config.doWriteHeavyFootprintsInSources = False

Lsst.meas.base as measBase
lsst.afw.geom as afwGeom
Llsst.afw.math as afwMath
Lsst.afw.table as aftwlable

config.measurement.slots.centroid = "base_GaussianCentroid"
config.measurement.slots.shape = None
config.measurement.slots.psfFlux = "base_PsfFlux"
config.measurement.slots.apFlux = None

S
lsst.afw.1mage as afwlmage
Lsst.meas.algorithms as measAlg

lsst.pipe.tasks.processCcd import ProcessCcdTask

config.measurement.slots.instFlux = None
config.measurement.slots.modelFlux = None

config.measurement.doReplaceWithNoise = False

config.measurement.doApplyApCorr = "no"

config.measurement.plugins.names = ["base_GaussianCentroid", "base_PsfFlux"]
processTask = ProcessCcdTask(name="xyzzy", config=config)

result = processTask.process(None, exposure)
result.sources.writeFits("sources.fits")

result.exposure.writeFits("exposure.fits")

parser = argparse.ArgumentParser()

parser.add_argument("fitsFile", type=str, help="Name of file to process",
default=None)

args = parser.parse_args()

runProcess(args.fitsFile)




runProcess(fitsFile):

Script to run DM on GalSim:

kernel = afwMath.FixedKernel(afwImage.ImageD.readFits("psf_fixed.fits"))

exposure.setPsf(measAlg.KernelPsf(kernel)) ( . ))
ormauitl NQ
crpix = afwGeom.Point2D(0.0,0.0)

crval = afwGeom.Point2D(0.0,0.0)

exposure.setWcs(afwImage.Wcs(crval, crpix, CD))

exposure.getMaskedImage().getVariance().set(100)

contig = ProcessCcdTask.ContigClass()

config.doCalibrate = False

config.doDetection = True

config.doDeblend = True

config.doMeasurement = True

config.doWriteCalibrate = False def runProcess(fitsFile):

config.persistBackgroundModel = False

config.doWriteCalibrateMatches = False . . .
e LT g exposure = afwlmage.ExposureF.readFits(fitsFile)

config.doWriteSourceMatches = False kernel = afwMath.FixedKernel(afwImage.ImageD.readFits("psf_fixed.fits"))
config.doWriteHeavyFootprintsInSources = False exposure.setPsf(measAlg.KernelPsf(kernel))
config.measurement.slots.centroid = "base_GaussianCentroid" (D = numpy.array( [[S'SSE_S’ 0.0] ’ [0'0’ 5.55E-511)
config.measurement.slots.shape = None crpix = afwGeom.Point2D(0.0,0.0)
config.measurement.slots.psfFlux = "base_PsfFlux" crval = awaeom.PointZD(O.@,@.@)
config.measurement.slots.apFlux = None .

- L | exposure.setWcs(afwImage.Wcs(crval, crpix, CD))
config.measurement.slots.instFlux = None _ )
config.measurement.slots.modelFlux = None exposure.getMaskedImage().getVariance().set(100)

config.measurement.doReplaceWithNoise = False

config.measurement.doApplyApCorr = "no"

config.measurement.plugins.names = ["base_GaussianCentroid", "base_PsfFlux"]
processTask = ProcessCcdTask(name="xyzzy", config=config)

result = processTask.process(None, exposure)
result.sources.writeFits("sources.fits")

result.exposure.writeFits("exposure.fits")

parser = argparse.ArgumentParser()

parser.add_argument("fitsFile", type=str, help="Name of file to process",
default=None)

args = parser.parse_args()

runProcess(args.fitsFile)




runProcess(fitsFile):

Script to run DM on GalSim:
configuring DM

exposure = afwImage.ExposureF.readFits(fitsFile)
kernel = afwMath.FixedKernel(afwImage.ImageD.readFits("psf_fixed.fits"))
exposure.setPsf(measAlg.KernelPsf(kernel))

CD = numpy.array([[5.55E-5, 0.0], [0.0, 5.55E-5]])
crpix = afwGeom.Point2D(0.0,0.0)

crval = afwGeom.Point2D(0.0,0.0)
exposure.setWcs(afwImage.Wcs(crval, crpix, CD))
exposure.getMaskedImage().getVariance().set(100)
config = ProcessCcdTask.ConfigClass()
config.doCalibrate = False

config.doDetection = True

config.
config.
config.
config.

doDeblend = True

doMeasurement = True
doWwriteCalibrate = False
persistBackgroundModel = False

config.doWriteCalibrateMatches = False config = ProcessCcdTask.ConfigClass()
config.doCalibrate = False
config.doDetection = True
config.doDeblend = True

config.doWriteSources = False

config.doWriteSourceMatches = False
config.doWriteHeavyFootprintsInSources = False
config.measurement.slots.centroid = "base_GaussianCentroid" config.doMeasurement = |rue
config.measurement.slots.shape = None
config.measurement.slots.psfFlux = "base_PsfFlux"
config.measurement.slots.apFlux = None

config.doWriteCalibrate = False
config.persistBackgroundModel = False
config.measurement.slots.instFlux = None config.doWriteCalibrateMatches False
config.measurement.slots.modelFlux = None config.doWriteSources = False
config.measurement.doReplaceWithNoise = False config.doWriteSourceMatches = False

config.doWriteHeavyFootprintsInSources = False

config.measurement.doApplyApCorr = "no"

config.measurement.plugins.names = ["base_GaussianCentroid", "base_PsfFlux"]
processTask = ProcessCcdTask(name="xyzzy", config=config)

result = processTask.process(None, exposure)
result.sources.writeFits("sources.fits")

result.exposure.writeFits("exposure.fits")

parser = argparse.ArgumentParser()

parser.add_argument("fitsFile", type=str, help="Name of file to process",
default=None)

args = parser.parse_args()

runProcess(args.fitsFile)




runProcess(fitsFile):

Script to run DM on GalSim:

kernel = afwMath.FixedKernel(afwImage.ImageD.readFits("psf_fixed.fits"))

exposure.setPsf(measAlg.KernelPsf(kernel)) d f. r‘] | r‘] m r m r‘]'t 't b d n
CD = numpy.array([[5.55E-5, 0.0], [0.0, 5.55E-5]1]) e | | g easu e e S O e O e
crpix = afwGeom.Point2D(0.0,0.0)

crval = afwGeom.Point2D(0.0,0.0)

exposure.setWcs(afwImage.Wcs(crval, crpix, CD))

exposure.getMaskedImage().getVariance().set(100)

config = ProcessCcdTask.ConfigClass()

config.doCalibrate = False

config.doDetection = True

config.doDeblend = True

config.doMeasurement = True

config.doWriteCalibrate = False

config.persistBackgroundModel = False

config.doWriteCalibrateMatches = False

config.doWriteSources = False

config.doWriteSourceMatches = False config.measurement.slots.centroid = "base_GaussianCentroid"

config.doWriteHeavyFootprintsInSources = False :
- d P config.measurement.slots.shape = None

config.measurement.slots.psfFlux = "base_ PsfFlux"

config.measurement.slots.centroid = "base_GaussianCentroid"
config.measurement.slots.shape = None config.measurement.slots.apFlux = None

config.measurement.slots.psftFlux = "base_PsfFlux" config.measurement.slots.instFlux = None

config.measurement.slots.apFlux = None

. . config.measurement.slots.modelFlux = None
config.measurement.slots.instFlux = None

config.measurement.slots.modelFlux = None config.measurement.doReplaceWithNoise = False

config.measurement.doReplaceWithNoise = False config.measurement.doApplyApCorr = "no"
) config.measurement.plugins.names = ["base_GaussianCentroid", "base_PsfFlux"]

config.measurement.doApplyApCorr = "no
config.measurement.plugins.names = ["base_GaussianCentroid", "base_PsfFlux"]
processTask = ProcessCcdTask(name="xyzzy", config=config)

result = processTask.process(None, exposure)
result.sources.writeFits("sources.fits")
result.exposure.writeFits("exposure.fits")

parser = argparse.ArgumentParser()

parser.add_argument("fitsFile", type=str, help="Name of file to process",
default=None)

args = parser.parse_args()

runProcess(args.fitsFile)




F runProcess(fitsFile):

Script to run DM on GalSim:

kernel = afwMath.FixedKernel(afwImage.ImageD.readFits("psf_fixed.fits"))

exposure.setPsf(measAlg.KernelPsf(kernel))
run Process, output the results
crpix = afwGeom.Point2D(0.0,0.0) )

crval = afwGeom.Point2D(0.0,0.0)

exposure.setWcs(afwImage.Wcs(crval, crpix, CD))

exposure.getMaskedImage().getVariance().set(100)

config = ProcessCcdTask.ConfigClass()

config.doCalibrate = False

config.doDetection = True

config.doDeblend = True

config.doMeasurement = True

config.doWriteCalibrate = False

config.persistBackgroundModel = False

config.doWriteCalibrateMatches = False

config.doWriteSources = False

config.doWriteSourceMatches = False

config.doWriteHeavyFootprintsInSources = False

config.measurement.slots.centroid = "base_GaussianCentroid"
config.measurement.slots.shape = None
config.measurement.slots.psfFlux = "base_PsfFlux"

processTask = ProcessCcdTask(name="xyzzy", config=config)
result = processTask.process(None, exposure)

result.sources.writeFits("sources.fits")
result.exposure.writeFits("exposure.fits")

config.measurement.slots.apFlux = None
config.measurement.slots.instFlux = None

config.measurement.slots.modelFlux = None

config.measurement.doReplaceWithNoise = False

config.measurement.doApplyApCorr = "no
config.measurement.plugins.names = ["base_GaussianCentroid", "base_ PsfFlux"]
processTask = ProcessCcdTask(name="xyzzy", config=config)

result = processTask.process(None, exposure)
result.sources.writeFits("sources.fits")
result.exposure.writeFits("exposure.fits")

parser = argparse.ArgumentParser()

parser.add_argument("fitsFile", type=str, help="Name of file to process",
default=None)

args = parser.parse_args()

runProcess(args.fitsFile)




Working with the sources.fits

In [23]:
In [24]:
In [25]:
In [26]:
In [27]:
In [28]:
Out[28]:

The purpose of this notebook is to explore the source.fits result of running DM on a GalSim simulated image of blends.

import numpy as np

import matplotlib.pyplot as plt

from matplotlib import ticker

import pyfits

import ds9tools # from https://github.com/MCTwo/MCCutils
$matplotlib inline

# Name of the DM generated sources file
srcfile = 'sources.fits'

# load the sources fits file
hdulist = pyfits.open(srcfile)

hdulist.info()

Filename: sources.fits

No. Name Type Cards Dimensions Format

0 PRIMARY PrimaryHDU 6 ()

1 BinTableHDU 459 618R x 61C (67X, 1K, 1p, 1D, 1K, 1J, 1D, 1D, 1D, 1D, 1D, 1
p, 1p, 1p, 1p, 1p, 1lE, 1E, 1p, 1p, 1D, 1lE, 1E, 1E, 1D, 1D, 1D, 1D, 1lE, 1lE, 1E, 1D, 1D, 1D, 1D, 1D,
ip, 1p, 1p, 1p, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1D, 1J
]

2 BinTableHDU 40 1453R x 7C (1, 1J, 1J, 1J, 1J, 64A, 64A]

3 BinTableHDU 644 17282R x 3C (13, 1J, 1J]

4 BinTableHDU 658 731R x 6C (1K, 1E, 1E, 1J, 1J, 1lE]

5 BinTableHDU 244 217R x 3C [1QE(1776), 1QI(1776), 1QE(1776)]

hdul = hdulist[1]

hdul.header

XTENSION= 'BINTABLE' / binary table extension

BITPIX = 8 / 8-bit bytes

NAXTS = 2 / 2-dimensinonal bhinarv tahle


https://github.com/mdschneider/wfirst_photoz/blob/master/DMexample/exploreDM.ipynb

2D histogram of detected objects
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1D histogram of detected objects
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Number of detected objects at each pair location Number of detected objects at each pair location
3 (1%): failed detections 5 (1%): failed detections
293 (73%): failed deblend identification 299 (75%): failed deblend identification
97 (24%): correctly deblend 96 (24%): correctly deblend

7 (2%): deblended too many sources 0 (0%): deblended too many sources



