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[0164] //build gradient volumes in X,Y and Z direction ;

[0165]  buildGradientVolumes ()

[0166] {

[0167] for all positions in volume do

[0168] {

[0169] X-GradientVolume@position =

[0170] GreyValue (originalVolume@position (x—1,y, z))—
[0171] GreyValue (originalVolume@position (x+1,y, z)) ;
[0172] Y-GradientVolume@position =

[0173] GreyValue (originalVolume@position(x, y=1, z))—
[0174] GreyValue (originalVolume@position(x, y+1, z)) ;
[0175] Z-GradientVolume@position =

[0176] GreyValue (originalVolume@position(x, y, z—1))—
[0177] GreyValue (originalVolume@position(x, y, z+1)) ;
[0178] }

[0179] }

[0180] /11110

/11111177 77777777177777777777777

o181l //////

[0182] //selection of features

[0183] 1117777177777 7777777777777777777777777777777777777777777777777
[11177777177777177777777777777777

[o184]1  //////

[0185] for all Voxel in First Volume do

[0186] {

[0187] //build matrix with X—, Y- and Z-gradients ;

[0188] gradientMatrix = buildGradientMatrix (position(x,y, z),
[0189] i SearchRegionSize) ;

[0190] calcMnimumEigenvalue of gradientMatrix ;

[0191] if MnimumEigenvalue > i GlobalMnimumQuality)

[0192] {

[0193] addToFeaturelList (x, y, z, MnEigenValue) ;

[0194] }
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[0195] }

[0196] for all Features in FeaturelList from highest to lowest eigenvalue
to

[0197] {

[0198] if (Feature— > MnEigenValue << i _percentvalue of

[0199]  OverallMaximumEigenvalue) {

[0200] deleteFeatureFromList () ;

[0201] }

[0202] if(distance to another Feature < i MnDistance) {

[0203] deleteFeatureFromList () ;

[0204] }

[0205] }

[0206] if (Number of Features > i MaximumNumberOfFeatures)

[0207] {

[0208] deleteFromlList (FeaturesWithSmallerMnEigenValue) ;

[0209] }

[0210] L1117 77777777 77777777777777777777777777777777777777777777777

111777777717 7777777777777777

2111 //////

[0212] //tracking of selected features

[0213] 1117777777777 77777 7777777777777777777777777777777777777777777
[11177777777777777777777777777777

(02141  //////

[0215] for each Feature in FeatureList do

[0216] {

[0217] //build matrix from X—, Y- and Z-gradients of the original
Volume

[0218] at feature position

[0219] GradientMatrix = buildGradientMatrix (featurePosition,
[0220] i TrackingRegionSize) ;

[0221] invertedGradientMatrix = invert (GradientMatrix) ;

[0222] do

[0223] {

[0224] if (FeatureMovementVector > i MaximumAllowedDisplacement)
[0225]  {

[0226] featureTracked = false ;

[0227] break ;

[0228] }

[0229] for all Offsets in i_TrackingRegionSize do
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[0230]
[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]
[0239]
[0240]
[0241]
[0242]
[0243]
[0244]
[0245]
[0246]
[0247]
[0248]
[0249]
[0250]
[0251]
[0252]
[0253]
[0254]
[0255]
[0256]
[0257]
[0258]
[0259]

{
diff =

GreyValue (OriginalVolume@OriginalFeaturePosition+Offset)

GreyValue MovedVolume@TrackedFeaturePositiontOffset) ;
vectorX = vectorX+diff =
GreyValue (X—GradientVolume@actualFeaturePosition) ;
vectorY = vectorY+diff *
GreyValue (Y-GradientVolume@actualFeaturePosition) ;
vectorZ = vectorZ+diff *
GreyValue (Z-GradientVolume@actualFeaturePosition) ;
}
mismatchVector = mathVector (vectorX, vectorY, vectorZ) ;
currentMovementVector = invertedGradientMatrix *
mismatchVector ;
FeatureMovementVector = FeatureMovementVector+
currentMovementVector ;
if (currentMovementVector << i MnimumDisplacement) {
featureTracked = true ;
break ;
}
if (NumberOfIterations > i MaximumAllowedIterations) {
featureTracked = false ;
break ;

}

NumberOfIterations = NumberOflterations+1 ;

}
While (true)

}
L1777 777777777 777777777777777777777777777777777777777777

[1777777777777777777777777777777

[0260]
[0261]
[0262]
[0263]
[0264]
[0265]
[0266]
[0267]

/11117
//calculation of gradient matrix
function buildGradientMatrix (position, regionSize)

{

for all Offsets in regionSize do

{
Ix = GreyValue (X—GradientVolume@positon+tOffset) ;
Iy = GreyValue (Y-GradientVolume@positon+tOffset) ;

20
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[0268] Iz = GreyValue (Z-GradientVolume@positon+Offset) ;
[0269] Ixx = Ixx+Ix*Ix ;

[0270] lyy = Iyy+ly*ly ;

[0271] lzz = lzz+1z%1z ;

[0272] Ixy = Ixy+Ix*ly ;

[0273] Ixz = Ixz+Ix*1z ;

[0274] lyz = lyz+ly*xlz ;

[0275] }

[0276] return gradientMatrix(Ixx Ixy Ixz
[0277] Ixy Iyy Iyz
[0278] Ixz Iyz 1zz) ;
[0279] }
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