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AXIAL ANATOMICAL IMAGES OF MALE HEAD

National Library of Medicine - Visible Human Data Set




Image Registration




LOCAL REGISTRATION




Images: I, (x,y), 1,(x,y)

Fourier Spectra:  F ' (u,v), Fz(u,v)

Cross—-Correlation Function:

Rl’z(fc,j}) =FFT ! {Fl(u,v)'Fz'(u,v)}

Maximum Similarity of I (x,y) and 1,(x,y): R__ = Rl,z(;‘ vy )

max * < max

X andy specify translational registration parameters Ax and Ay



Triple Invariant Image Transformation
Original Images:

Image 1: f(x,y)
Image 2: f'(x,y) = f(e(xcosP +ysinP) -Ax, a(-xsinP +ycosp) - Ay)

Fourier Transformation:

|Fl(u,v)| = iz |F((ucosp +vcos ) ’ (-usinf +vcosp))|

o o
Conversion to Polar Coordinates:
Feo) - L|F(2. 0] R
Logarithmic Transformation:
|F'(p,8)| = 5—2 IF(p -In(e) , 9+B)| with p =In(»)
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Magnitude Spectra
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Clinical Applications of Invariant Image Description:

- Functional Renal Studies

- Alignment of Linear Accelerators for Tumor Treatment
- Investigation and Diagnosis of Retinitis Pigmentosa

- Diagnosis of Alzheimer's Disease

- Quantification of Aortic Valve Stenosis

- Determination of Cardiac Function and Structure




DYNAMIC SCINTIGRAPHIC RENAL STUDIES

Problem: Series of scans over a long period of time -
patient moves during study

Task: Compensation of motion artifacts

Benefits: Reduction of stress for patient,
lower costs, and considerable time savings
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RETINITIS PIGMENTOSA

e HEREDITARY RETINAL DISEASE

¢ INCURABLE

e CAUSES BLINDNESS

e EFFECTS >100,000 IN U.S.A.
>1,500,000 WORLDWIDE
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RESULTS OF
TAPETAL-LIKE REFLEX ANALYSIS

the glowing of eyes in the dark

1) REFLECTANCE 30% HIGHER

2) SIZE 14 um OR SMALLER

3) ORIENTATION TOWARDS FOVEA
4) NO CHANGE OVER 23 YEARS
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Diagnosis of Alzheimer’'s Disease by Neural Networks
on the basis of regional brain activity,
measured with fluorodeoxyglucose (FDG) PET scans,
and segmentation supported by MRI scans

- Development of recommendations for the optimization
of PET data analysis

- Investigation of reliability of diagnosis
as a function of image resolution

- Determination of diagnostically best metabolic profiles
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Training of neural network!!!

DIAGNOSIS OF ALZHEIMER'S DISEASE
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MOST IMPORTANT AND GENERALIZABLE DISCRIMINATING PROFILES
LEARNED BY NEURAL NETWORKS FROM TWO PET DATABASES

Was stellt das Ergebnis des trainierten neuronalen Netzwerks dar?
Die Kreuzkorrelationsfunktion zwischen den Musterprofilen 1 und 2 und den
aktuellen Aktivitatsmustern.
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SCANDITRONIX (6mm)
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PARIETAL LOBE

OCCIPITAL LOBE

Occipitaler Lappen: Unterteilung in unteres und oberes Lappchen
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Beispiel: HIV-ELISA-Test

Insgesamt 1.000.000 getestete Personen. Wie viel Prozent der positiv getesteten
Personen sind wirklich HIV infiziert?

Sensitivitat = 95%

Spezifitat = 95%
Am. J. Epid., 1996

Pravalenz = 0.1%



Beispiel: HIV-ELISA-Test

Insgesamt 1.000.000 getestete Personen. Wie viel Prozent der positiv getesteten
Personen sind wirklich HIV infiziert?

Tatsachlicher Sachverhalt

Sensitivitat = 95%

krank gesund
Spezifitat = 95% Positiver Befund 950
Am. J. Epid., 1996
Pravalenz = 0.1% Negativer Befund 50 949050
1000 999000




Beispiel: HIV-ELISA-Test

Insgesamt 1.000.000 getestete Personen. Wie viel Prozent der positiv getesteten
Personen sind wirklich HIV infiziert?

L Tatsédchlicher Sachverhalt
Sensitivitat = 95%
krank gesund
Lo QRO _
Spezifitat = 95% Positiver Befund 950 49950
Am. J. Epid., 1996
. Negativer Befund 50 949050
Pravalenz = 0.1% cgativer betun
1000 999000

Positiver Vorhersagewert = 950/(950+49950) = 1.87%
Negativer Vorhersagewert = 949050/949100 = 99.995%



