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Purpose

Task: CT-based lung nodule segmentation
Evaluate algorithms

Accuracy, stability, user interaction
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Dry-run Goals

Run through entire pipeline (identify
data, make available for distribution,

download data, segment, submit
segmentation results, compare, statistics)

Support for different annotation
formats
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Datasets

FDA phantom (single study, 2 nodules of interest)
Known size, shape and location (no mask)
LIDC (2 studies with | nodule each (>3mm))
4 manual annotations (contour points)

Moffitt (2 studies with | nodule of interest each)

Stanford (2 studies with | nodule of interest each)




Raw Data Also Available At...

@ Chrome File Edit View History Bookmarks Window Help

™~ N
e OHSU | Target Contour Tt

« >2>C#H skynet.ohsu.edu

ctspedia.org/wik Quatitative Imagin 6.869 Advances ir Design and analys Applying the Right BIRN Pathology Wi y File: README —

TaCTICS Downloads

Download DICOM Images

Data set 1: LIDC

dataset 1 here

Data set 2: Moffit Collection

d dataset 1 here

ad dataset 2 here
Data set 3: FDA Phantom

Columba Readme
dataset 1 here

Data set 4: Stanford

] dataset 1 here
d dataset 2 here

Home | Registration | Download Data| Submission Site; Comparisons | Publications

10 Copyright © OHSU Departiment of Medical Informatics & Clinical Epidemiology

net.ohsu.edu/qginseg/content/data
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http://skynet.ohsu.edu/qinseg/content/data
http://skynet.ohsu.edu/qinseg/content/data

Segmentation Formats

Moffitt and
Columbia

N\

Single PNG file
(stacked)




Conversion Script

PNG
(MASK) DICOM

RTSTRUCT
(CONTOUR)

MATLAB C++




Output Mask
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LIDC XML format

<?xml version="1.0" encoding="UTF-8"7>
<LidcReadMessage uid="1,.3.6.1.4.1.14519.5.2.1.6279.6001.1307390644735.0" xmlns="http://ww.nih.gov" xmlns:xsi="http://ww.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.nih.gov http://troll.rad.med.umich.edu/lidc/LidcReadMessage.xsd">
<ResponseHeader>
<Version>1.8</Version>

2 AT ViIL l'lyl\uU\UlUleL AVAVIIWITS O Vs lll':’l\uu lU\Uy ADLAWS
Messageld>NIH179</Messageld> <unblindedReadNodul e
<DatCchJCSt>ZM'OZ'16</’DGtCRCqUCSt> <n0du1QID)ILQS7_156959</nOdulch>

<TimeRequest>00:00:00</TimeRequest>
<RequestingSite>removed</RequestingSite>
<ServicingSite>removed</ServicingSite>
<TaskDescription>Second unblinded read</TaskDescription>
<CtImageFile>removed</CtImageFile>
<Seriesinstancelid>1.3.6.1.4.1.14519.5.2.1.6279.6001.2353649787

<characteristics>
<subtlety>4</subtlety>
<internalStructure>l</internalStructure>
<calcification>6</calcification>
<sphericity>2</sphericity>

<DateService>2008-08-29</DateService> <margin>4</margin> .
<TimeService>13:13:05</TimeService> <lobulation>4</lobulation>
<ResponseDescription>1 - Reading complete</ResponseDescription> <spiculation>4</spiculation>

<StudylnstanceUID>1.3.6.1.4.1.14519.5.2.1.6279.6001.130369694349415 <texture>5</texture>
' | - <mal ignancy>S</malignancy>

</characteristics>

<roi>
<imageZposition>-226.054993</imageZposition>
<imageSOP_UID>1.3.6.1.4.1.14519.5.2.1.6279.6001.479209658786776331963534777579</ 1«

<inclusiom>TRUE</inclusion>

<regaln O ee

<readingSession>...
</l1drReadMPssagpﬁ

<edgeMap>
. . . I - <xCoord>376</xCoord>
<readingSession> <yCoord>331</yCoord>
<annotationVersion>3,12</annotationVersion> </edgeMap>
<servicingRadiologistID>anon</servicingRadiolo <edgeMap>
g <xCoord>377</xCoord>

<uno noeakeaaiNod B aee
. <yCoord>330</yCoord>
<unblindedReadNodul ﬂ/pdge%p>

dog <edgeMap>
<unblindedReadNodule> ... <xCoord>378</xCoord>
<unblindedReadNodule> ... <yCoord>329</yCoord>
<unblindedReadNodule> ... </edgeMap>
kunblindedReadNodule> ... s :

<nonNodules ... <xCoord>379</xCoord>

: ‘ <yCoord>328</yCoord>

</readingSession> e

Single File with contour points for up to 4 raters and many nodules
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Conversion Script

cxt File R'IPSI'IC':R(EJPQIT
(contour)
(CONTOUR)

Ruby C++ C++

XML File




<7xml version="1.0" encoding="UTF-8"7>
<LidcReadMessage uid="1.3.6.1.4.1.14519.5.2.1.627¢
xsi:schemalocation="http://www.nih.gov http://trg
<ResponseHeader>
<Version>1.8</Version>
<MessageId>NIH179</Messageld>
<DateRequest>2006-02-16</DateRequest>
<TimeRequest>00:00:00</TimeRequest>
<RequestingSite>removed</RequestingSite>
<ServicingSite>removed</ServicingSite>
<TaskDescription>Second unblinded read</TaskDg
<CtImageFile>removed</CtImageFile>
<SeriesInstancelid>1.3.6.1.4.1.14519.5.2.1.64
<DateService>2008-08-29</DateService
<TimeService>13:13:05</TimeService>
<ResponseDescription>1 - Reading complete</KesSpc
<StudyInstanceUID>1.3.6.1.4.1.14519.5.2.1.6279. 6¢
<readingSession>-..
<readingSession>...
<readingSession>-...
<readingSession>-...
</LidcReadMessage>

R
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Stanford- AIM

Multiple AIM files per nodule
Single AIM file per slice (mask)

<I"G§9prp"pﬁrp cagridld="0" xsi:type="DICOMImageReference”>
FO-213639.xml
FO-213641.xml
FO-213643.xml
FO-213645.xml
FO-213647.xml
FO-213649.xml
FO-213651.xml
FO-213653.xml
FO-213655.xml

<\magesStudy>
<ImageStudy cagridld="0" instancellD="1.2.752.24.7.19011385.545465" startDate="2008-06-06T00:00:00" startTime="000000":
cimageSeries>
<ImageSeries cagridlid«"9" instancelID«"1,.2.840.113704.1.111,1916.1223562191.11">
cimageCollection>
<Image cagridlid«"9" sopClassUID«"" sopInstancellD«"1.2.826.0.1.3680043.8.420.29756561118340292997672499290560789104" />
/imageCollectiomns
‘ImageSeries>
/1ma Q("\t" riess>
fImageStuady>

‘imagesStudy>

mageReferences
FO-213657.xml P e
mageRefere £ lection>
FO-213659.xml ne cShaneColle ]
FO-213661.xml seometricShape cagridld«"0" includeFlag«"true" lineColor«"" lineOpacity«"" lineStyle«"" lineThickness«"" shapeldentif

cspatialCoordinatelollection

<SpatialCoordinate cogridlid="0" coordinatelndex="0" imageReferencelUID«"1.2.826.9.1.3680043.8.420.297565611183402929976!
x="132" xsi:type="TwoDimensionSpatialCoordinate” y="216"/>

<SpatialCoordinate cogridid="9" coordinatelndex="1" imageReferencelID="1.2.826.0.1.3680043.8.420.297565611183402929976!
x="133" xsi:type«"TwoDimensionSpatialCoordinate” y="216"/>

<SpatialCoordinate cogridid="0" coordinatelndex="2" imageReferencelUID="1.2.826.0.1.3680043.8.420.297565611183402929976!
X="134" xsi:type~"TwoDimensionSpatialCoordinate” y="216"/>
<SpatialCoordinate cagridid="90" coordinatelndex="3" imageReferencelUID="1.
x="135" xsi:type="TwoDimensionSpatialCoordinate” y="216"/>
<SpatialCoordinate cogridid="0" coordinatelndex="4" imageReferencelUID="1.2.826.0.1.3680043.8.420.297565611183402929976:
X="136" xs1i:type="TwoDimensionSpatialCoordinate” y="216"/>

<SpatialCoordinate cogridid="0" coordinatelndex="5" imageReferencelUID="1.2.826.0.1.3680043.8.420.297565611183402929976!
x="132" xsi:type="TwoDimensionSpatialCoordinate” y="217"/>

<SpatialCoordinate cagridid="0" coordinatelndex="6" imageReferenceUID="1.2.826.0.1.3680043.8.420.297565611183402929976:
X="133" xsi:type="TwoDimensionSpatialCoordinate” y="217"/>

<SpatialCoordinate cagridlid="90" coordinatelndex="7" imageReferencelUID="1.2.826.0.1.3080043.8.420.297565611183402929976

FO-213663.xml
FO-213665.xml
FO-213667.xml
FO-213669.xml
FO-213671.xml
FO-213673.xml
FO-213675.xml
FO-213677.xml
FO-213679.xml
FO-213681.xml
FO-213683.xml
FO-213685.xml

-

~N

.8260.0.1,3680043.8.420.297565611183402929970;

(s
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Conversion Script

AlIM Files
(MASK)

DICOM
RTSTRUCT
(CONTOUR)

Ruby
MATLAB




P
I
zoom to fit 173 of 329 zoom to fit 139 of 512
— eI B @
R L
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Current Status of
Submission (dry run)

LIDC CUMC (FDA) Phantom
LUDCICRI_0191  LDCIDRI_0819 1.26L-100mAs-L3

Watershed ed-Actwve Contour

o

1st\Nodue

o3«

Centour Method\2rd\Nodu'e-2.png

seed C

seed circle 1 5 1 5 seea circ 5 5 seed circle 1
Aleorithm 2
Agorithm

X <

seed cin
withm 3

G =0 .20 .0




Dry Run Results
(not typical of expected results)

Non-optimized

Different levels of

MOFFIT 0007 interaction

automatic
vs.manual




Volumes

_l
|
.
>

LB+
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'MOFF 0007
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Dice Overlap (pairwise)

CUMC_0007_01.nii
CUMC_0007_02.nii
GC_0007_01.nii
GC_0007_02.nii
LS_0007_01.nii
LS_0007_02.nii
RR_0007_01.nii
RR_0007_02.nii
SC_0007_01.nii
SC_0007_02.nii
stan_MOFF_0007_01.nii
stan_MOFF_0007_02.nii

Tuesday, October 9, 12



Hausdorff Distance
(pairwise)




Current Status of Converters

All converters written and appear to be
correct

More exhaustive validation in progress
Adding more error checking to code

Converting to C++ (?)

Can handle contours or masks

PNG, LIDC-xml| or AIM-xml




Format for Segmentation Challenge

DICOM (seg or RT)

Standard (preferable)
Can use TCIA to store them

None of the current sites use this

DICOM-RT does not handle donuts (need to

‘keyhole’)

Tools to create these not readily available!?
Slicer?

Storing meta data?




Considerations for next round

Goal of challenge and identification of
appropriate metrics

Scale (how many studies, algorithms,
repetitions)

Meta-data to be collected (minimal was
collected this time)

Segmentation format




Format for Segmentation Challenge
AIM

Can store a lot of metadata
inference, calculated features etc

Not currently set up for 3D segmentations

May need to create multiple AIM files per
nodule (one per slice)

not ideal?

Tools to create/visualize these?
Store non-image related meta data?




Format for Segmentation Challenge

LIDC-XML

can potentially store metadata

single file for multiple raters, nodules




Request for next round

File Naming convention

if all files are names the same (even if in
different folders) causes problems when
uploaded to website

batch processing easier if files named similarly

e.g. STAN_ MOFF_0007 01 Ol

Location_collection_study nodule run




