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• Spitzer Space Telescope’s Infrared Array Camera
• A Systematic Centroid Error
• Porting CRBLASTER to the Maestro Processor 
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Not all of the 
variation is 

d !

Not all of the 
variation is 

d !random!random!

Stars centered in the middle of a pixel have more flux
than those that are centered on a pixel corner.
Stars centered in the middle of a pixel have more flux
than those that are centered on a pixel corner.
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IRAC Ch1 PSF (5x5 theoretical)IRAC Ch1 PSF (5x5 theoretical)
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Relative Intrapixel QE Variation of IRAC Ch1Relative Intrapixel QE Variation of IRAC Ch1
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IRAC Data HandbookIRAC Data Handbook



Point Response Function▼ ▼ Point Spread Function

▲ Detector Response Function

Volume ▲

▲ normalized PRF

Effective Background Area ▲

Critical-Sampling Scale Length ▲
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background level ▼ ▼ volume of Point Response Function

pixel value ▲
stellar intensity [electrons] ▲

▲ normalized PRF 

▲ Point Spread Function 

signal-to-noise ratio ▲

▲ ▲ readout noise ▲
aperture size  [pixels]▲

Effective Background Area 

▼Critical-Sampling Scale Length
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Lost flux can be recovered!Lost flux can be recovered!

random errors

systematic errors
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The recommended radial correction leaves a The recommended radial correction leaves a 
significant systematic error of a few percent.significant systematic error of a few percent.
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MATPHOTwith 
residualsresiduals

A 1 7% peak to peak range using MATPHOT fluxA 1 7% peak to peak range using MATPHOT fluxA 1.7% peak-to-peak range using MATPHOT flux 
measurements with residuals within 5 pixels.
A 1.7% peak-to-peak range using MATPHOT flux 
measurements with residuals within 5 pixels.
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An improvement of a factor of 2
over the best results from aperture 
photometry using MATPHOT with

An improvement of a factor of 2
over the best results from aperture 
photometry using MATPHOT withphotometry using MATPHOT with 
residuals.
photometry using MATPHOT with 
residuals.
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A Systematic Centroid Errory
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This systematic centroid error will be seen in space-based cameras 
with nearly-diffraction limited optics and undersampled focal planes.

We see this effect in Spitzer’s IRAC Ch1 camera and expect to see it 
in Hubble’s NICMOS, WFPC2, and WFC3/IR instruments – as well as 
James Webb Space Telescope’s NIRCam instrumentJames Webb Space Telescope’s NIRCam instrument.

Correcting for this systematic centroid error should produce betterCorrecting for this systematic centroid error should produce better 
near-field position measurements and sharper mosaics through better 
stacking of dithered images.
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Porting CRBLASTER to
the Maestro Processor
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CRBLASTER 
CRBLASTER is an AISRP-funded parallel-processing application 
for cosmic-ray rejection in space-based CCD observations.

*
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64 cores64 cores64 cores64 cores64 cores64 cores
in a 8x8 mesh in a 8x8 mesh 
architecturearchitecture

64 cores64 cores
in a 8x8 mesh in a 8x8 mesh 
architecturearchitecture
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CRBLASTER
Porting the CRBLASTER cosmic-ray rejection 

application to the Maestro processorapplication to the Maestro processor.

The NASA-funded CRBLASTER cosmic-ray rejection 
application for space-based CCD images (e.g., Hubble 
Space Telescope WFPC2 instrument observations) will be PictureSpace Telescope WFPC2 instrument observations) will be 
ported to the low-power RHDB 49-core Maestro processor 
using a Tilera  64-core Tile64 platform (TILExpress-20G 
card) as an intermediary step.

Picture

CRBLASTER h b t d t th M t i l t
PROJECT MILESTONES

• CRBLASTER has been ported to the Maestro simulator
with a total work effort of only 24 hours spread over 
several days.

• A new image-partitioning algorithm is being developed 
which should raise the efficiency with 47 cores from 57%

• Install TILExpress-20G card in Dell 5400 PC      09/15/2009 ✔
• Port CRBLASTER to the Tile64 platform             09/27/2009 ✔
• Run CRBLASTER on the Tile64 simulator          09/29/2009 ✔
• Port CRBLASTER to the Maestro simulator       10/04/2009 ✔ which should raise the efficiency with 47 cores from 57% 

to 89%.

• Orbital debris looks like a cosmic-ray streak in a stare-
mode observation. The CRBLASTER software could be 
modified to become a fast real-time onboard detector 

• Run CRBLASTER on a Maestro platform           2010Q2
• Contribute to TRL-6 Validation Demonstration    2010Q4

The total time spent on porting CRBLASTER to the Maestro 
simulator was only 24 hours by the Principal Investigator.  
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of orbital debris on a Space Based Space Surveillance 
(SBSS) platform using a Maestro onboard processor.

y y p g
This is remarkably quick time considering the novel nature 
of the Tile64/Maestro computer architecture.
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