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WP3 tasks:WP3 tasks:

Task 3.1Task 3.1: creation of an image database for medical applications: creation of an image database for medical applications
Task 3.2Task 3.2: Identification of important features to be measured by the: Identification of important features to be measured by the

image analysisimage analysis
Task 3.3Task 3.3: Feature analysis and selection, in order to decide which: Feature analysis and selection, in order to decide which

features to use as feedback to the sensor system for differentfeatures to use as feedback to the sensor system for different
applications using the information from previous taskapplications using the information from previous task

Task 3.4Task 3.4: Evaluation of operator response to the images created by: Evaluation of operator response to the images created by
using selected features as feedback to the sensorsusing selected features as feedback to the sensors

WP3 deliverables:WP3 deliverables:

D.7D.7: An organized, searchable database of images from medical: An organized, searchable database of images from medical
applications (Oct.2004)applications (Oct.2004)

D.8D.8: A report on the translation of the information signatures to a: A report on the translation of the information signatures to a
sequence of wellsequence of well--defined processing functions (Oct.2004)defined processing functions (Oct.2004)

D.9D.9: A report summarizing the results of evaluating the different: A report summarizing the results of evaluating the different
approaches to providing intelligence in the sensor/imaging systeapproaches to providing intelligence in the sensor/imaging systemm
(Dec.2004)(Dec.2004)
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Organization of current work:Organization of current work:

1.1. Compatibility of current image analysis source code with SIMDCompatibility of current image analysis source code with SIMD
specification as proposed by SINTEF for sensor IC design.specification as proposed by SINTEF for sensor IC design.

2.2. Organized database of images in accordance to the RIEDSOrganized database of images in accordance to the RIEDS
templates for image acquisition experiments (templates for image acquisition experiments (D.7D.7))

3.3. Preliminary feature functions assessment, analysis andPreliminary feature functions assessment, analysis and
performance evaluation (performance evaluation (D.8D.8))

4.4. Discussions & Proposals on image acquisition experiments andDiscussions & Proposals on image acquisition experiments and
clinical evaluation of image setsclinical evaluation of image sets

5.5. Further work & RequirementsFurther work & Requirements
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Current Progress Overview:Current Progress Overview:

SIMD compatibility of current feature functionsSIMD compatibility of current feature functions
D.7: Organized database of images (D.7: Organized database of images (mammoDBmammoDB/RIEDS)/RIEDS)
D.8: Preliminary feature functions evaluationD.8: Preliminary feature functions evaluation
Discussions & ProposalsDiscussions & Proposals
Further work & RequirementsFurther work & Requirements
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SIMD compatibilitySIMD compatibility –– OverviewOverview

RequirementsRequirements [18[18--19]19]::
•• code should be effectively executed with multiple instances of icode should be effectively executed with multiple instances of inputnput

data (SIMD: Singledata (SIMD: Single--InstructionInstruction--MultipleMultiple--Data)Data)
•• process data as they arrive from lineprocess data as they arrive from line--scanning modulesscanning modules
•• avoid branching functions (avoid branching functions (““ifif--thenthen””) on data streaming) on data streaming
•• limited access to global image statistics or measurementslimited access to global image statistics or measurements
•• provide localized data streaming & processingprovide localized data streaming & processing

Main AdvantagesMain Advantages [18[18--19]19]::
•• DataData--oriented processing on relatively independent data blocksoriented processing on relatively independent data blocks
•• Similar processing executed in parallel for various local areasSimilar processing executed in parallel for various local areas
•• Limited data bus trafficLimited data bus traffic
•• Simple hardware implementation using multiple similar IC modulesSimple hardware implementation using multiple similar IC modules
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Texture Features Calculation Procedure:Texture Features Calculation Procedure:

1.1. Calculate each feature function for a fixedCalculate each feature function for a fixed--sized boxsized box
2.2. Average feature values for currentAverage feature values for current ““columncolumn””
3.3. Store mean,Store mean, stdevstdev values and advance to the nextvalues and advance to the next ““columncolumn””
4.4. Final result is a 1Final result is a 1--D curve for each feature functionD curve for each feature function

TopicTopic--1: SIMD compatibility1: SIMD compatibility

Is the above procedure SIMDIs the above procedure SIMD--compatible?compatible?

Processing is conducted on localized instances of dataProcessing is conducted on localized instances of data
No branchingNo branching ““ifif--thenthen”” statementsstatements
Limited requirements for global image statisticsLimited requirements for global image statistics
Can be implemented for onCan be implemented for on--line, singleline, single--stage processingstage processing
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TopicTopic--1: SIMD compatibility1: SIMD compatibility

Intermediate
matrix (2-D)

Maximum data storage requirement is oneMaximum data storage requirement is one
imageimage ““columncolumn””
22--D processing can be done in parallel by ND processing can be done in parallel by N
verticallyvertically--aligned sensor IC modulesaligned sensor IC modules
11--D processing is a simple mean,D processing is a simple mean, stdevstdev of the Nof the N
intermediate output valuesintermediate output values
FinalFinal ““signaturesignature”” is one value peris one value per ““columncolumn””
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TopicTopic--1: SIMD compatibility1: SIMD compatibility

Current Feature Functions: Organization & ComplexityCurrent Feature Functions: Organization & Complexity

MATLAB sample:MATLAB sample:

functionfunction npowernpower=func_SF19( I )=func_SF19( I )
npowernpower = sum(sum(I.^2))/(size(I,1)*size(I,2));= sum(sum(I.^2))/(size(I,1)*size(I,2));

C/C++ sample:C/C++ sample:

intint func_SF19( unsigned char *pixel,func_SF19( unsigned char *pixel, intint boxszboxsz ))
{{

intint i, j, sum=0,i, j, sum=0, pxpx,, npowernpower;;

for ( i=0; i<for ( i=0; i<boxszboxsz; i++ ); i++ )
for ( j=0; j<for ( j=0; j<boxszboxsz; j++ ); j++ )
{{

pxpx = *(pixel+(i= *(pixel+(i--1)*1)*boxsz+jboxsz+j););
sum =sum = sumsum ++ pxpx**pxpx;;

}}

npowernpower = sum / (= sum / (boxszboxsz**boxszboxsz););
return(npowerreturn(npower););

}}
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TopicTopic--1: SIMD compatibility1: SIMD compatibility

x86 Assembly sample:x86 Assembly sample:
......

DSEGDSEG SEGMENTSEGMENT

BOX_SZBOX_SZ DWDW 5050
ICOUNTICOUNT DWDW 5050
JCOUNTJCOUNT DWDW 5050
SUMSUMDWDW 00
NPOWERNPOWER DWDW 00

DSEGDSEG ENDSENDS
......

FUNC_SF19FUNC_SF19 PROCPROC

PUSHAPUSHA

MOVMOV SUM,0SUM,0

L1:L1:CMPCMP JCOUNT,0JCOUNT,0
JNGJNG L0L0

L2:L2:CMPCMP JCOUNT,0JCOUNT,0
JNGJNG L1L1
MOVMOV DI,JCOUNTDI,JCOUNT

MOVMOV BX,ICOUNTBX,ICOUNT
SUBSUB BX,1BX,1
MULMUL BX,BOX_SZBX,BOX_SZ
MOVMOV AX,PIXEL[BX][DI]AX,PIXEL[BX][DI]
MULMUL AX,AXAX,AX
ADDADD SUM,AXSUM,AX

SUBSUB JCOUNT,1JCOUNT,1
JMPJMP L2L2

SUBSUB ICOUNT,1ICOUNT,1
JMPJMP L1L1

L0:L0:MOVMOV AX,BOX_SZAX,BOX_SZ
MULMUL AX,AXAX,AX
MOVMOV CX,AXCX,AX
MOVMOV AX,SUMAX,SUM
DIVDIV CXCX

MOVMOV NPOWER,CXNPOWER,CX

POPAPOPA

RETRET

FUNC_SF19FUNC_SF19 ENDPENDP

Current Feature Functions: Organization & ComplexityCurrent Feature Functions: Organization & Complexity
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Current Progress Overview:Current Progress Overview:

SIMD compatibility of current feature functionsSIMD compatibility of current feature functions
D.7: Organized database of images (D.7: Organized database of images (mammoDBmammoDB/RIEDS)/RIEDS)
D.8: Preliminary feature functions evaluationD.8: Preliminary feature functions evaluation
Discussions & ProposalsDiscussions & Proposals
Further work & RequirementsFurther work & Requirements
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Experiment DocumentationExperiment Documentation

Basic TaskBasic Task::
•• document mammographic device specificationsdocument mammographic device specifications
•• document experiment settings and environmentdocument experiment settings and environment
•• log experiment progress and image acquiring (samples)log experiment progress and image acquiring (samples)
•• document technical aspects of image quality for each sampledocument technical aspects of image quality for each sample
•• document clinical aspects of image quality for each sampledocument clinical aspects of image quality for each sample

Reference BaseReference Base::
•• Mammographic device quality assessment reportsMammographic device quality assessment reports
•• List of technical aspects related to image quality (TechnicianList of technical aspects related to image quality (Technician’’s QC)s QC)
•• List of clinical aspects related to image quality (PhysicianList of clinical aspects related to image quality (Physician’’s QC)s QC)
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RIEDS: Radiographic Imaging Evaluation & Documentation SystemRIEDS: Radiographic Imaging Evaluation & Documentation System [21,23][21,23]

version 1.2:version 1.2:

•• Form AForm A: X: X--ray Equipmentray Equipment
Specifications AssessmentSpecifications Assessment

•• Form BForm B: Image Acquisition: Image Acquisition ––
Experiment SettingsExperiment Settings

•• Form CForm C: Image Acquisition: Image Acquisition ––
Experiment LoggingExperiment Logging

•• Form DForm D: Image Quality Evaluation: Image Quality Evaluation ––
TechnicianTechnician’’s QCs QC

•• Form EForm E: Image Quality Evaluation: Image Quality Evaluation ––
PhysicianPhysician’’s QCs QC –– MammoMammo

•• Form FForm F: Image Quality Evaluation: Image Quality Evaluation ––
PhysicianPhysician’’s QCs QC –– DentalDental

TopicTopic--2: Organized database of images (D.7)2: Organized database of images (D.7) 1212--5050
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Form F: Image Quality EvaluationForm F: Image Quality Evaluation –– PhysicianPhysician’’s QCs QC –– DentalDental [23][23]
Image Quality Properties (doctorImage Quality Properties (doctor’’s grading):s grading):

••Contrast Estimation (quality)Contrast Estimation (quality)
••Spatial Resolution Estimation (quality)Spatial Resolution Estimation (quality)
••Noise Estimation (%)Noise Estimation (%)
••Background / Tissue DiscriminationBackground / Tissue Discrimination

••Teeth Enamel and Dentine (Teeth Enamel and Dentine (intraoralintraoral))
••Caries Lesion (Caries Lesion (intraoralintraoral))
••Periodontal Lesions (Periodontal Lesions (intraoralintraoral))
••PeriapicalPeriapical Lesions (Lesions (intraoralintraoral))
••Bone (Bone (intraoralintraoral))
••Bone Lesions (Bone Lesions (intraoralintraoral))
••Soft Tissues (Soft Tissues (intraoralintraoral))
••Restoration Materials (Restoration Materials (intraoralintraoral))

••Bone (Bone (extraoralextraoral))
••Teeth (Teeth (extraoralextraoral))
••Soft Tissues (Soft Tissues (extraoralextraoral))
••Sharpness (Sharpness (extraoralextraoral))
••Slice Thickness (Slice Thickness (extraoralextraoral))
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D.7: Organized database of images (SINTEF)D.7: Organized database of images (SINTEF)

•• Need for electronic organization of image acquisition & evaluatiNeed for electronic organization of image acquisition & evaluationon
•• Create a RIEDSCreate a RIEDS--compatible database for image documentationcompatible database for image documentation
•• Create electronic versions of RIEDS forms for electronic submissCreate electronic versions of RIEDS forms for electronic submissionion
•• Full RFull R--DBMS design for RIEDS data integrity & controlDBMS design for RIEDS data integrity & control

Proposed design:Proposed design:

Use MSUse MS--Access, MSAccess, MS--Excel andExcel and MatlabMatlab as core platformas core platform
Use hierarchical ID structure for unique image descriptorsUse hierarchical ID structure for unique image descriptors
Use electronic version of RIEDS forms in MSUse electronic version of RIEDS forms in MS--Excel formatExcel format

TopicTopic--2: Organized database of images (D.7)2: Organized database of images (D.7)

Important Note:Important Note:

Data are to beData are to be collectedcollected onon--site using the electronic formssite using the electronic forms
Filled forms are to beFilled forms are to be checked laterchecked later by DB administrator forby DB administrator for
correctness & integrity before entered into the currentcorrectness & integrity before entered into the current
database (2database (2--phasephase ““commitcommit””))
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Current Progress Overview:Current Progress Overview:

SIMD compatibility of current feature functionsSIMD compatibility of current feature functions
D.7: Organized database of images (D.7: Organized database of images (mammoDBmammoDB/RIEDS)/RIEDS)
D.8: Preliminary feature functions evaluationD.8: Preliminary feature functions evaluation
Discussions & ProposalsDiscussions & Proposals
Further work & RequirementsFurther work & Requirements
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Preliminary Feature Functions Evaluation (D.8)Preliminary Feature Functions Evaluation (D.8)

Basic TasksBasic Tasks [21][21]::
•• Use simple textural feature functions to map image quality intoUse simple textural feature functions to map image quality into

quantitative measurements for sensor intelligence (feedback)quantitative measurements for sensor intelligence (feedback)

•• Investigate the translation of the information signatures to aInvestigate the translation of the information signatures to a
sequence of wellsequence of well--defined processing functions (Oct.2004)defined processing functions (Oct.2004)

TopicTopic--3: Preliminary feature functions evaluation (D.8)3: Preliminary feature functions evaluation (D.8)

II--ImaSImaS: Workpackage: Workpackage--33

D.8 reportD.8 report –– Overview [23]:Overview [23]:

WebWeb--based public mammographic image database (DB1)based public mammographic image database (DB1)
Experiment planning & documentation (RIEDS)Experiment planning & documentation (RIEDS)
Preliminary phantom image database (DB2)Preliminary phantom image database (DB2)
SimModelSimModel--1A: exposure simulation1A: exposure simulation
PredModelPredModel--1A: texture features extraction1A: texture features extraction
PredModelPredModel--1B: feature quality evaluation versus exposure1B: feature quality evaluation versus exposure
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SimModelSimModel--1A: Exposure simulation1A: Exposure simulation

Basic TaskBasic Task::
•• Formulate a realistic theoretical model for simulating manualFormulate a realistic theoretical model for simulating manual

exposure configurations using optimal exposure images.exposure configurations using optimal exposure images.
•• Apply simulation model in all (optimal) mammographic images toApply simulation model in all (optimal) mammographic images to

create simulated (subcreate simulated (sub--optimal) images (DB1).optimal) images (DB1).
•• Validate simulation results (DB1) using real phantom images atValidate simulation results (DB1) using real phantom images at

various exposure configurations (DB2).various exposure configurations (DB2).
•• use base set ofuse base set of 2020 images, generateimages, generate 2121 exposure simulation forexposure simulation for

each one, calculateeach one, calculate 2020 features overfeatures over 33 box sizes (10, 25, 50),box sizes (10, 25, 50),
calculate featurecalculate feature meanmean andand stdevstdev values.values.

Model Design (parameters)Model Design (parameters)::
•• Rx : Radiation ExposureRx : Radiation Exposure
•• OD : Optical Density of XOD : Optical Density of X--ray projected subjectray projected subject
•• GL : Gray Value of (digital) sensorsGL : Gray Value of (digital) sensors
•• GI :GI : GreylevelGreylevel of pixels in the resulting imageof pixels in the resulting image
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sim.#1: 25 kVp / 75 mAs init: 27 kVp / 125 mAs sim.#2: 29 kVp / 200 mAs

SimModelSimModel--1A: simulation example from DB11A: simulation example from DB1
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cfg.F2: 23 kVp / 4 mAs cfg.A1: 26 kVp / 4 mAs cfg.G2: 30 kVp / 4 mAs

SimModelSimModel--1A: Validation & Verification example from DB21A: Validation & Verification example from DB2

Real experimental phantom images included in DB2:
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PredModelPredModel--1A: Texture Features Extraction1A: Texture Features Extraction

Basic TaskBasic Task [20][20]::
•• Formulate a set of contentFormulate a set of content--rich textural feature function, wellrich textural feature function, well--suitedsuited

for mammographic image analysis.for mammographic image analysis.
•• Use only firstUse only first--order statistics or functions of low computationalorder statistics or functions of low computational

complexitycomplexity
•• Apply complete set of feature functions over all the available iApply complete set of feature functions over all the available imagesmages

(real + simulated) and construct analytical profiles.(real + simulated) and construct analytical profiles.

Model Design (specifications)Model Design (specifications)::
•• Apply progressive image scanning on xApply progressive image scanning on x--axisaxis
•• Average calculated feature values per scanningAverage calculated feature values per scanning ““columncolumn””
•• Produce simple 1Produce simple 1--D transition curves for each feature functionD transition curves for each feature function
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PredModelPredModel--1A: Intermediate 21A: Intermediate 2--D results (example)D results (example)

Function: F04 (STDEV) /Function: F04 (STDEV) / boxsizeboxsize: 10: 10

sim.#1: 25 kVp / 75 mAs init: 27 kVp / 125 mAs cfg.2: 29 kVp / 200 mAs
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PredModelPredModel--1A: Intermediate 21A: Intermediate 2--D results (example)D results (example)

Function: SF20 (Synthetic) /Function: SF20 (Synthetic) / boxsizeboxsize: 10: 10

sim.#1: 25 kVp / 75 mAs init: 27 kVp / 125 mAs cfg.2: 29 kVp / 200 mAs
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PredModelPredModel--1B: Texture Features Evaluation1B: Texture Features Evaluation

Basic TaskBasic Task::
•• Investigate feature results from PredModelInvestigate feature results from PredModel--1A.1A.
•• Identify features with smooth & consistent behavior over the entIdentify features with smooth & consistent behavior over the entireire

mammographic image set.mammographic image set.
•• Identify features with smooth & consistent behavior over the entIdentify features with smooth & consistent behavior over the entireire

range of exposure settings.range of exposure settings.

Model Design (specifications)Model Design (specifications)::
•• Analyze feature functions behavior versus exposure.Analyze feature functions behavior versus exposure.
•• Conduct visual evaluation for preliminary selection.Conduct visual evaluation for preliminary selection.
•• Investigate both exposure effects and breast tissue detection.Investigate both exposure effects and breast tissue detection.
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PredModelPredModel--1B: Feature evaluation for1B: Feature evaluation for boxsizeboxsize=10=10
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PredModelPredModel--1B: Feature evaluation for1B: Feature evaluation for boxsizeboxsize=25=25
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PredModelPredModel--1B: Feature evaluation for1B: Feature evaluation for boxsizeboxsize=50=50
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PredModelPredModel--1B: Preliminary Assessment1B: Preliminary Assessment

Best feature functions:Best feature functions:

•• F01:F01: ““MINMIN””
•• F02:F02: ““MAXMAX””
•• F03:F03: ““MEANMEAN””
•• F07:F07: ““POWERPOWER””
•• F11:F11: ““VOLUMEVOLUME””
•• SF19: (normalized power)SF19: (normalized power)
•• SF20: (normalized exposure)SF20: (normalized exposure)

Local features combination:Local features combination:

•• Averaging over theAveraging over the ““columncolumn””
•• Unbiased over partial resultsUnbiased over partial results

Basic Conclusions:Basic Conclusions:

•• Averaging partial feature values overAveraging partial feature values over ““columnscolumns”” produce unbiased results.produce unbiased results.
•• Most feature functions can be calculated directly over the entiMost feature functions can be calculated directly over the entirere ““columncolumn””..
•• Best features relate to sums over pixel values or squared pixelBest features relate to sums over pixel values or squared pixel values.values.
•• Larger box sizes produce more consistent results.Larger box sizes produce more consistent results.
•• Processing complexity grows proportionally withProcessing complexity grows proportionally with number of pixels in the boxnumber of pixels in the box..
•• First order statistics can also be used successfully for breastFirst order statistics can also be used successfully for breast tissue detection.tissue detection.

SIMD compatibility:SIMD compatibility:

•• SegmentSegment ““columnscolumns”” into data blocksinto data blocks
•• Almost entirely localized calculationsAlmost entirely localized calculations
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Current Progress Overview:Current Progress Overview:

SIMD compatibility of current feature functionsSIMD compatibility of current feature functions
D.7: Organized database of images (D.7: Organized database of images (mammoDBmammoDB/RIEDS)/RIEDS)
D.8: Preliminary feature functions evaluationD.8: Preliminary feature functions evaluation
Discussions & ProposalsDiscussions & Proposals
Further work & RequirementsFurther work & Requirements
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Discussions & Proposals (WP3):Discussions & Proposals (WP3):

On test phantom images from SiemensOn test phantom images from Siemens MammomatMammomat B system (B system (UCLUCL):):

127127 m resolutionm resolution

4,5cm standard UK compressed breast phantom4,5cm standard UK compressed breast phantom

acquired 42 images at [28...40]acquired 42 images at [28...40] kVpkVp and [5...100]and [5...100] mAsmAs

resulting images of (cropped) size 770x1440x16bitresulting images of (cropped) size 770x1440x16bit ““.raw.raw”” formatformat

Overall quality assessment of BOverall quality assessment of B--phantom image sets:phantom image sets:

•• Tissue areas are underexposed, even at very highTissue areas are underexposed, even at very high kVp/mAskVp/mAs settingssettings

•• kVpkVp settings over 30 are unrealistic for mammographic purposessettings over 30 are unrealistic for mammographic purposes

•• Phantom may be tooPhantom may be too ““thickthick”” or sourceor source--detector distance too largedetector distance too large

•• Phantom should be adjusted for ranges around:Phantom should be adjusted for ranges around: [26...28][26...28] kVpkVp ,, [46...168][46...168] mAsmAs

•• final images must be converted to 8final images must be converted to 8--bit for display purposes (evaluation)bit for display purposes (evaluation)
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BB--phantom test imagesphantom test images –– OverviewOverview

cfg.1: 28 kVp / 16 mAs cfg.2: 30 kVp / 40 mAs cfg.3: 35 kVp / 64 mAs cfg.4: 40 kVp / 80 mAs
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BB--phantom test imagesphantom test images –– Signal varianceSignal variance outsideoutside phantomphantom
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BB--phantom test imagesphantom test images –– Signal varianceSignal variance insideinside phantomphantom
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B-phantom sample image set
Signal Variance ( 2) estimation on intra-tissue areas ("white")
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Exposure profiles: Patient doseExposure profiles: Patient dose vsvs kVpkVp (abdomen)(abdomen)

Incident airIncident air kermakerma (solid) and entrance surface dose (dashed) for an(solid) and entrance surface dose (dashed) for an
abdomen AP radiograph on a conventional Xabdomen AP radiograph on a conventional X--ray machineray machine [11][11]..
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Exposure profiles: Patient doseExposure profiles: Patient dose vsvs thickness (stomach)thickness (stomach)

Relative patient effective dose for a stomach examination at varRelative patient effective dose for a stomach examination at variousious
standard exposure profiles on a conventional Xstandard exposure profiles on a conventional X--ray machineray machine [11][11]..
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Exposure profiles:Exposure profiles: rmsrms noisenoise vsvs mAsmAs (CT)(CT)

The statistically expected (dashed) and true measuredThe statistically expected (dashed) and true measured rmsrms(%) noise(%) noise
dependence on exposure, for the GE CT/T 8800 scannerdependence on exposure, for the GE CT/T 8800 scanner [22][22]..
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Exposure profiles: Standard AERC curves (fluoroscopic)Exposure profiles: Standard AERC curves (fluoroscopic)

StandardStandard kVp/mAskVp/mAs exposure profiles (AERC) for a modern fluoroscopic unitexposure profiles (AERC) for a modern fluoroscopic unit [11][11]..
P1P1: std 5: std 5 mAmA,, P2P2: std 3: std 3 mAmA,, P3P3: 4: 4 mAmA high contrast,high contrast, P4P4: 8: 8 mAmA high contrast,high contrast, P5P5:: ““paediatricpaediatric””,, P6P6:: ““iodineiodine””
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Discussions & Proposals (WP3):Discussions & Proposals (WP3):

On image evaluation procedure for available radiologists (On image evaluation procedure for available radiologists (SINTEFSINTEF):):

““Can we use dual image acquisition, one withCan we use dual image acquisition, one with MammomatMammomat (UCL) for(UCL) for
image processing tasks and one with some standard digitalimage processing tasks and one with some standard digital
mammographic system for clinical evaluation tasks?mammographic system for clinical evaluation tasks?””

““Can optimal exposure parameters be locally defined (by theCan optimal exposure parameters be locally defined (by the
radiologist) at various areas of the same image?radiologist) at various areas of the same image?””

Preliminary assessment:Preliminary assessment:

•• Using dual image acquisition for different tasks isUsing dual image acquisition for different tasks is riskyrisky in terms of statisticalin terms of statistical
integrity, especially when display parameters vary between the tintegrity, especially when display parameters vary between the two imageswo images

•• Optimal exposure evaluation in terms of clinical findings dependOptimal exposure evaluation in terms of clinical findings depends ons on
combining features from the complete image. Thus, the radiologiscombining features from the complete image. Thus, the radiologist has tot has to
evaluate theevaluate the same, complete imagesame, complete image as the textural feature functions do,as the textural feature functions do,
using the same information content and resolution.using the same information content and resolution.
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Discussions & Proposals (WP3):Discussions & Proposals (WP3):

On using synchrotron images within the current design (On using synchrotron images within the current design (UoTUoT):):

““Can we use synchrotron images as basis for the current work onCan we use synchrotron images as basis for the current work on
image processing for sensor intelligence?image processing for sensor intelligence?””

““If the model is adjusted so thatIf the model is adjusted so that keVkeV is used instead ofis used instead of kVpkVp andand
mGymGy instead ofinstead of mAsmAs, does the design changes radically?, does the design changes radically?””

Preliminary assessment:Preliminary assessment:

•• Having data from multiple sources of statistically significant dHaving data from multiple sources of statistically significant differencesifferences
does not permitdoes not permit robust and sound textural analysis.robust and sound textural analysis.

•• Due to the intrinsic value of synchrotron images and the compatiDue to the intrinsic value of synchrotron images and the compatibility of thebility of the
proposed model, further research on this area isproposed model, further research on this area is very promisingvery promising..
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Further Progress Requirements (WP3):Further Progress Requirements (WP3):

1.1. Finalize choices on mammographic/dental equipment and subjects (Finalize choices on mammographic/dental equipment and subjects (phantomsphantoms
and tissue samples), designatingand tissue samples), designating optimal conditions and settingsoptimal conditions and settings for imagefor image
acquisition experiments that closely match the performance of thacquisition experiments that closely match the performance of the final system.e final system.

2.2. CalibrateCalibrate target properties and absorption settingstarget properties and absorption settings, in order to provide a test, in order to provide a test
subject that produces realistic imaging results for operationalsubject that produces realistic imaging results for operational ranges that areranges that are
typically used in clinical practice, as well as a preconfiguredtypically used in clinical practice, as well as a preconfigured embedded testembedded test
pattern, in order to measure global signal attributes (noise%, Spattern, in order to measure global signal attributes (noise%, SR, etc).R, etc).

3.3. Perform all the necessary image acquisition experiments in orderPerform all the necessary image acquisition experiments in order to create ato create a
new, thoroughly documented,new, thoroughly documented, mammographic & dental imagemammographic & dental image databasedatabase thatthat
will be used as a solid base for further analysis (will be used as a solid base for further analysis (DB3DB3).).

4.4. Perform extensivePerform extensive image quality assessmentimage quality assessment surveys for all thesurveys for all the
mammographic & dental images in the created image database (DB3)mammographic & dental images in the created image database (DB3), using, using
existing RIEDS documentation templates for adding annotative cliexisting RIEDS documentation templates for adding annotative clinicalnical
evaluations for all the available cases.evaluations for all the available cases.

5.5. InvestigateInvestigate alternative approaches and levels of providing intelligencealternative approaches and levels of providing intelligence inin
the sensor/imaging system through the application of sophisticatthe sensor/imaging system through the application of sophisticated imageed image
processing.processing.
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