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How to segment volumetric data?

A
A How good is CBCT geometry?

A How to combine CBCT wihotogrammetr{
A How to do longterm registration?

A More modalities

A Conclusion
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3D Difference After Six Months

—)

Six Months
Later

“» F

B AT BERTA



o Skull A

Volumetric Density Data Geometry Using Region Growing
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@ m Segmentation(1)

Problem:Structures easily detected by the
human eye are difficult to specify for a
computer

w alyé RAFFSNBYyOG asay
andvariations available

w {LSOATAO AYI3AS I OJd
easesegmentation difficulties, I.e. contrast
agent




e Segmentation(2)

wAutomatic segmentation frequently segments
too much, or not all structures

w alydzZ t aS3ayYSyuliaAazy
for daily practice

w { -8u¥bimatic segmentation with little
Interaction only:can consist of several steps




Segmentation(3)

Arypical medical semiautomatic segmentatio
algorithm is3D Region growing

w { LIS@Mdrdinside structure of
Interest

w { LISr&koféntervalwhich describes
material interfaces

w {dzOOSaaAirgsSte vaxeld SC
until threshold interval is violated




i ,_ Segmentation(4)

Potential problems of 3D region
growing:

Alnappropriate threshold interval
AFalse/missing connections due to partial
volumeeffect or signal attenuation

w wSazftdziazy (22 {259
w [ 2YUN)AalG G22 26T
iIntensity high, surrounding intensity low
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%= Final Precision

U An average difference of 0.12 mm with a two sigma
variance of 0.4 mm was observed. There were no
systematic biases observed.

U In a similar geometric accuracy study with a different
CBCT unit, Marmulla et al. found an average image
deviation of 0.13 mm which was below than the voxel
size of 0.18 mm.

U Although a difference between CBCT and LS
measurements were identified; CBCT appears to be
sufficiently accurate to be used as a clinical tool.
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" Laser Scan vs CBCT
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~Comparison CT vs Laser Skull A Right (Slice T)
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U CBCT scans were taken on
four different days at three
different times
ACOLD i when the machine
was first turned on
A1l hour i after an hour of
the machine being in use
A4 hours i after four hours
of the machine being in use

U For each time the CBCT was
used and an optimum
threshold was determined

U According to the data ,
collected, the threshold is T ol denten

dependent on both time and S

date -1.14308 096815 -0.79322 -061825 044337 026344 0.00000 0.25634 043127 0.60620
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Signed error (mm)
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Signed Error (mm)
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CBCT Junel (1hr)

0.2 Scan Type: CBCT

Date: June 1
Time: 1 hour
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Signed error (mm)

0.15

0.1

0.05

-0.05

Scan Type: CBCT
Date: June 1l
Time: 4 hours

o— Mean
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vev:age
' Total distribution:
99 99801 %

346196 -2.77226 -2.08257 -1.39287 -0.70318 0.00000 067622 1.36591 205561 274531 3.43500
I -




CT

vefage
1

Total distibution:
99 95957

46214 277243 -208271 135300 070325 000000 067614 136585 2.08BR6 274527 343459
I

COMPARING TO THE REFERENCE MODEL

3 Znaase

CBCT (1 hour)

30058 07361 56067 €302 422077 00000 0223905 045551 062855 0




er:age
' Total distribution:
99.99901%

-346212 277243 208273 -1.35303 070334 0.00000 067605 136570 205545 274514 343484
I |




A Elliptical Interpolation for normal CT
A CT Reconstruction Algorithm

A Type of Sensors (CB@&IFan Beam CT)
A Sensor setting

A Filtering

A Segmentation Algorithm

A Signal Contrast

A CT Calibration




3DMD Photogrammetrlc
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TOP
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Texture

Textured
3D Model
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CT Skull

Patient With Tracking
Targets
Getting Scanned

Registered Bone and Skin
Geometries

Bone geometry from CT Scan
and Skin geometry from
Photogrammetry
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=8 Rigid Registration(1)

‘ndl

If correct correspondences are knowane
canfind correctrelative
rotation/translation matrix directly




=8 Rigid Registration(2)

‘ndl

A How to find correspondences: User input?
Feature detection? Signaturgésandmarks?

A Alternative: assumelosesipoints
correspondence algorithm

o A Yo
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4 Rigid Registration(3)

AX FYR AUGSNIXOUS 02 FA
A Ilterative Closest Points (ICHBesl& McKay 92]
Al 2y OBSNABSAa AT adl NI A

Sy 2dzZaKa




TR S I TY “» F




%= Components Fitted on the Skull Data

‘ndl

sum
Normalized e
Distribution

AN -




' ,...“ Upper Skull
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