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Gamma Camera Acceptance
Tests

15-20 individual tests

3+ days
Data format manufacturer dependent

Processing 1s manufacturer dependent

There 1s a need for some “universal”
data processing tools




“J_ Imagel

i //rsb.1nfo.nih.gov/ij

Image processing software

Java language

Public domain

8, 16, 32 bit images

DICOM, RAW, TIFF, GIF, BMP...
Fast

Well done

Large user community that shares plugins
US tax dollars




Benefits of Java

platform independent

— (Win, Mac, UNIX(s))
easily? extended
modular, object oriented

Many sources of help



Potential Tasks for Image]

w/ priority

. SPECT resolution
COR and system alignment

3D reconstructed system resolution (air)
(each collimator)

. Intrinsic and extrinsic uniformity

(INT, DIFF on CFOV and UFOV) for multiple isotopes and many
collimators

. System sensitivity

(multiple 1sotopes and collimators)




Gamma
camera

Plan:

DICOM or
Interfile via

Network or disk

Laptop or PC
w/ Imagel Plugins

v

Standardized Results




System Alignment-1

e Selective Linogram
(Wallis J Nucl Cardiol 2(4):303-308,1995

detect patient vertical motion.

How 1s 1t constructed?




Selective Linogram
Construction

Projections

2)Put new column in
new image =
linogram

1)Sum all rows

between left-right
limits -~ 3)Repeat for all

projections

Selective Linogram




System Alignment-2

e Linogram -summed projections

128x128x128 proj .
(click image) Linogram




Linogram vs. Selective Linogram

e Linogram has not proven to be very
sensitive to alignment 1ssues

e Selective linogram has proven to be
sensitive to axial misalignments, e.g. head
tilt and collimator y-axis offset




Some Examples of Selective
Linograms-1

LEHR, Dual Head showing misalignment
(and fixture attenuation artifact)




Some Examples of Selective
Linograms-2

LEHR, Dual Head showing very slight
misalignment (and fixture attenuation
artifact)




Some Examples of Selective
Linograms-3

Spatial resolution 13%
greater than spec, and
COR vy shifts > 3 mm

LEHR 180 config




Reconstructed Spatial Resolution
Reconstructed Pl an:

stack (click image)
1) In the reconstructed slice manually

1dentify the 3 points, calculate FWHM,
FWTM 1n all 3 axis.

2) produce per NEMA

Point 2

O




Reconstructed Spatial Resolution

e At present extract PSFs manually and
export text file to Excel for FWHM, FWTM

e Next step 1s to calcualte directly 1n Imagel.




Summary

e ImageJ has proven usetul, economical and
versatile in providing a platform-neutral,
vendor-neutral image processing package

e Extensions using plugins can be done using
Java

e All key gamma camera evaluations can be
performed in this environment




