TD A

Prof. RosemanA. Renaut
Dr. HongbinGuo & Dr. Haavon Nam
Departmenbf MathematicandStatistics Arizona StateUniverisity
Dr. Kewei Chen
BannerGoodSamaritarPET center Phoenix

Supportedy: ArizonaAlzheimers ResearciCenterandNIH BIBIB
April 2005



OUTLINE




1. Ultimate Goal




Output Data of One Slice
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u(t)

y(t)= ya(t) + ya(t)
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The Solution of the FDG Tracer Model
K = (K1;Kkz; Kz ka)

y(t) = u(t)  c(K)e 0+ g(K)e 2Ot
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What areissueswith this parameter estimation problem?
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Approximate Input Function—Arterial Blood Samples
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2. SomeMethodsfor Identifying the Input

Ureng = (A1(t o) Az Az)etlt o4+ Ajezlt o) 4 Azeslt o)
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Time Activity Curve of Blood Region
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Uphelps UFeng UExp UpExp
1 | 1:53( 2) 8:0( 3) 5:23( 2) 1:.0( 2) 3:65( 1) 1.1( 1) 1:79( 2) 1:1( 2)
2 | 1:44( 2) 6:2( 3) 1:59( 2) 7:3( 3) 2:75( 1) 9:7( 2) 1:69( 2) 9:9( 3)
3 | 1:48( 2) 7:4( 3) 1:51( 2) 7:7( 3) 2:42( 1) 8:3( 2) 1:67( 2) 1:0( 2)
4 | 1.49( 2) 6:5( 3) 1:44( 2) 7:4( 3) 2:50( 1) 8:7( 2) 1:68( 2) 1:0( 2)
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3.SimultaneouskEstimate Algorithm(SIME)

- XX TAC 2
min (x; )= wi vt ) i) (@) ue(tys )
! i=1 j=1
Yi
Ue
X3 h I 2
min v(de ) ups(t)
’ =1

+p.1



15000

10000

Frequency

5000

3000

2500

2000

Frequency
=
{4,
o
o

1000

500

Subject:4248, Slice:16, t=23 Seconds
T

Density

Subject:4248, Slice:16, t=5.75 minutes
T

10 5 0 5 10 15 20 25 30

Density

43 975

Frequency

Frequency

1500

1000 -

500 [

Subject: 4248, Slice:16, t=43 seconds
T T T

10 0 10 20 30 40 50 60
Density

5000

4500 -

4000 -

3500

3000 [

2500 -

2000 [

1500 -

1000 -

500

Subject: 4248, Slice : 16, t=45min
T T T

Density

45



concentration values

Cluster curves: An Example

Averaged curves using clustering methods
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Validating Clustering of Voxel Data
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Comparison of Recovered Input and Measured Data

estimated input function
—+— blood samples

O<t<1.5

time (min.)

12

10

estimated input function
—+— blood samples

10°

log of time (min.)

12

10

—+— blood samples

estimated input function

Shifted to alignment

10

10° 10!

log of time (min.)



Representatve Shifted Comparisons
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1206 2:049 | 0:923 | 0:233 | 0:930 | 0:931 | 0:926
1227 4:000 | 1:438 | 0:158 | 0:952 | 0:956 | 0:953
817 2:843 | 0:691 | 0:241 | 0:935 | 0:935 | 0:919
1154 2:730 | 0:872 | 0:237 | 0:958 | 0:957 | 0:960
1208 1:790 | 0:518 | 0:318 | 0:912 | 0:915 | 0:912
1231 2:294 | 0:828 | 0:265 | 0:938 | 0:932 | 0:929
1245 2:287 | 0:350 | 0:364 | 0:928 | 0:929 | 0:922
827 3:190 | 0:797 | 0:257 | 0:935 | 0:934 | 0:928
1264 3:000 | 1:558 | 0:152 | 0:939 | 0:952 | 0:934
1078 4.000 | 0:889 | 0:260 | 0:961 | 0:963 | 0:963
1188 2:246 | 0:628 | 0:247 | 0:930 | 0:925 | 0:914
1234 3:543 | 0:781 | 0:277 0:941 0:941 0:943
1086 4:000 | 1:121 | 0:289 | 0:961 | 0:960 | 0:958
1191 3:781 | 0:792 | 0:257 | 0:942 | 0:940 | 0:941

3:100 | 0:89 | 0:239 | 0:941 | 0:939 | 0:936

-p.2



K, . y=0.61x+0.049 (r=0.64774,p=0.0019)  k,, y=0.68x+0.03 (r=0.94, p=3.25¢ 9)
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4. Obsewations from Results
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k4 no bounds imposed FLS
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SomeRemaining Issues
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5. MR -PET Image Registration: Initial Work
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6. IndependentComponentAnalysisfor the ROI

AB TAC(t) = u(t) +  y(t)
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ICA Theory
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ICA Procedure
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ICA Setting Determination and Validation
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7. Resultsof ICA de ned ROI : Subvolume
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ICA Determined Carotid Artery Region: Whole Brain
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Blood-sampledand ICA image-derved input functions
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Voxel-by-voxel CMRgl (K ) comparisonfor onesubject
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Global CMRgl comparison (24 subjects)
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Voxel-by-voxel CMRgl comparison (24 subjects)
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