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Why do we need it?

 Itis possible to perform QC measurements using tools on
scanner console

— ROl to give mean CT number and SD
— Distance measurement tools for variety of tests
* As the number of images

Increases, this becomes
Impractical
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Why do we need it?

« Repeatability and consistency is important, particularly when
comparing results

— Do all scanner tools give the same result?

— Are the ROls the same size and in the same position?
— Results can’t be queried if there is a problem

— Range of testing limited by tools available

CTUG, 13 Jan '04



Benefits

* Automation

— Can run same analysis on many images at once
* Repeatability

— Results can be queried

— Data can be explored to assess anomalies
* QOutput in adaptable format

— Can output summary information, e.g. MTF50, MTF10 or
more full data e.g. entire MTF curve
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Disadvantages

» Costs of development software
* Development costs
« Support / bug fixes

* Not commercial standard software
— Incompatibilities with some images or situations
— Crashes not uncommon — have to be aware of shortcomings

CTUG, 13 Jan '04



Evolution of IQ measurements at ImPACT

 IMPARS - old Ramtek Unix system, used reformatted
Images

* IMPASS - Sparc (Unix) system, used reformatted images,
but could read DICOM images
— Had to manually type results into excel etc manually!

« Current system, programmed in IDL on Windows PCs
(www.rsinc.com)
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Benefits of DICOM

« Compatibility

— Previously had to take manufacturers’ image format and write
a ‘conversion’ program to a common format that is used by the
analysis system

— IDL is able to read DICOM files natively, so no conversion
necessary
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Transfer of images

« Used to have to have appropriate tape / MOD etc drive to
read each archive format

« DICOM network transfers (Storage SCU) eliminate need for
extra hardware
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How the current system works

« Images from assessment are put in directory on PC
* Images are indexed to get scan details
— kV, mA, slice, z-pos, patient name, date etc

« Selector program used to browse and pick images for
analysis

« List of image files sent to separate analysis routines
« Results output to .csv file (to be read into Excel)
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|IQ parameters analysed

« CT number and standard deviation
* Image uniformity
* Noise power spectrum

« Spatial resolution
— Edge and point spread functions

* Axial z-sensitivity
* Helical z-sensitivity

* Plus image browser, low contrast phantom scoring, basic 3d
viewer, various R&D tools
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Image Selector

M File Selector ( GES24ASSESSMENTS PHILIPSMXBOO0OIDTEXTRARES Y, )
File Edit Analyse Help

MNoise | Diff Moise | HNPS | Unifarrmity | Fesolution | Summed Res | Wire Res | Fes Haor | Ax L Sens | Sum bdx £ Sens | Hel £ Sens | Hel £ Full |

Change Dir | Update deminf | Osiris | DICOMDurmp | Browse | LeD | 3D ||| NoisePlus |

Patient Manuf . Scanner Patient Study Series
000 IDT |ENifsElshdgs=1-34 3576 002644
impact™test 3576 002645
impact™test 3576 002647
impact™test 3576 002648
impact™test 3576 002649
impact™test 3576 002650
impact™test 3576 102634
impact™test 3576 102635
impact™test 102636
impact™test 3576 oaso
impact™test 102638
impact™test 102639

Seriss i Mat. Z Posn SFOV RFOV

102637 1024 111. 250 250
102637 1024 11Z. 250 250
102637 1024 11Z. 250 250
102637 1024 113. 250 250
102637 1024 111. 250 250
102637 1024 11Z. 250 250
102637 1024 11Z. 250 250
102637 1024 113,

]
T
et
=
1]
—

1 e s e s e

[ERE O OO L0 O 00— L)

102637
102637
102637

oo o
o0

M gk M| m

otatus: 1images selected Iastls I"-,IMAGES2'\ASSESSMENTS"-,PHILIPSMXEDDDIDTEXTRAF’&ES"-,SEE?ED"-,S'IDEEE?D"-,IMDDDEID

CTUG, 13 Jan '04




Image viewer

@l Browser(F:\ IMAGES \ ARTEFACTSCT.1.2.

Add Im
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System output

Ed Microsoft Excel - noise.csv
@ Fle Edit Wiew [nsert Format Tools Data Window Documents To Go  Help Type a queston for help
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FAMAGESNOISE BODY 837 17 | 53 120 135 600 10 STANDARD 380 2380 25 1953  26.07

FAMAGESNOISE BODY 837 17 | 54 120 135 600 10 STANDARD 380 2380 -7.5 1825  26.60

FAMAGESNOISE BODY 837 18 55 120 135 600 10 STANDARD 380 380 25 1811 2501

FAMAGESNOISE BODY 837 18 56 120 135 600 10 STANDARD 380 2380 -7.5 2061 2695

FAMAGESNOISE BODY 837 19 57 120 135 600 10 STANDARD 380 2380 25 0560 2802
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Future development

* More analysis!
— General ROls

— Modular analysis
routines (plug in format)

» Better error handling
* Flexible output templates

 Make analysis less CT
specific for other
modalities

— The imaging world is not
just 512 x 512!

o Better structure and
commenting
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