Medical Imaging
Fall 2010   (13+ meetings)
	Date
	Activities Planned
	Who
	Comments

	Aug 17, T
	Intro. Chapter 1 from Text 
Intro to Projects: 1.Object detection, 2.Cardio Simulation, 3.Motion correction
	
	

	Aug 24, T
	Std Presentation: 
Ch 2: Signal Processing

	Marcus
	Very good!

	Aug 31, T

(Drop w/o fee Sep 17)
	Project discussion/presentation/demo: Step 1
Every alternate week present each group’s progress, 
20min each
	
	Expected in near future:

Edge det: 1.Matr mult is convolution? 2.Where is Sobel in ImageJ? 3.Simple edge det run on a real image
PACS: Need more detailed data def

SysMatrix: 1.Line camera not point camera, 2.Rectangle vol

	Sep 7, T
	Ch 5: Projection Radiography
	Daniel
	

	Sep 14, T
	Step 2
	
	Suggested Presentations:

MotionCorr/GUI: 
1.MoCo & Stasys comparison (both papers linked below)
2.Object id on frames: literature?
3.Find motion-frame in our data

4.Compile+Simple modify ImageJ

SysMatrix: 1.EM code structure,

2.1D & 2D sysmatrix generator
3.Data def of PACS

	Sep 21, T
	Ch 6: Computed Tomography:
Emphasize recon basics
	Antall
	Date-time of mima visit: Oct 6 Wday 4pm, subject to mima approval
Fall2010/CT_ch6_part1.pdf: I presented basics of analytical recon algorithms, Presenter was ill
Antall to present EM&OSEM Oct 19

	Sep 28, T
	Step 3: Tom: Sample image manipulation (some complex transformation, like the one in our abstract Mitra-Butchko paper below)

Dan: Find the patient-movement translational vector by solving the same formula in our paper

Marcus: Algorithm and code for object detection and a plan for using that for heart in our sonogram

Mahmoud & Antall: Threaded EM code possibly running on Mac@lbl,

Sinogram from 3D source sphere input visualized with ImageJ
	
	M&A: matrix mult worked on mac, ideas on em parallelizing, sysmatrix simple code produces output from sphere body:
Marcus: presented a paper 2007

Tom: ImageJ has translation, he can apply that from given frame

Daniel: Shift of frames for both heads working, CG calculation may input only significant voxels

	Oct 5, T
	Ch 8: Planar Scintigraphy
Project discussion
	Tom
	Friday Oct 15: 12 noon CS seminar talk at Olin Eng Seminar room 1st floor:
Thanks to those who contributed to the talk

	Oct 12, T
(Fall Break)
	----
	
	LBL visit

	Oct 19, T
(Drop with ‘W’)
	Ch 9: Emission CT
EM & OSEM recon
	Mahmoud, Antall
	Daniel: Center offset correction between the two heads needed
Tom: integration should run

Marcus: algorithm decision, code running?

Mahmoud-Antall: 0-th version (any code!) of SysMatrx code for GPU

	Oct 26, T
	Ch 12: Physics of Mag. Resonance  (30 min)
Project discussion: results for Nov 2 presentation presented/demo as draft
	Marcus, Daniel
	All: draft/shell of presentations

Daniel: run em with & w/o correction
Tom: Daniel’s code running (2 versions: manual correction, and integrated automated correction)
Marcus: code for heart shape recognition
Antall-Mahmoud: 0-th version parallel sysmatrix generator running, concept for parallelized em algorithm 

	Nov 2, T
	Presentation/demo/Step 4
	
	IEEE NSS-MIC 2010@Knoxville
Daniel-Tom: computing patient motion, and correcting frames accordingly

Easier interface for frame translation, integrating Daniel’s motion correction

Marcus: Detect heart as an object on test frames, possibly find the ‘center’ of heart in each frame, any improvement from the algorithm you downloaded?

Mahmoud & Antall: Compare sequential and parallel sysmatrix generation, code/algorithm for parallel em

	Nov 9, T

(Nov 11 Veterans Day)
	Ch 13: MRI
	Tom, Mahmoud
	MedImage/ExerciseReconWithData.zip (no subdirectory) :
has a reconstruction exercise, readme file first.

Tom-Daniel: patient move-manual working, almost

Antall-Mahmoud: no pointers allowed in opencl – converting to arrays, parallelizing only matrix ops

Marcus: new contouring after fuzzy filter-contrast enhancement – wants to go for chain code,

2d correlation based auto-cropping could be enhanced with dynamic choice of template for each frame, instead of static single template

	Nov 16, T
	Final Presentation
	
	Dr. Butchko from LBL attended
Patient motion cor, and sysmatr parallelization presented

Clarity need to be improved for both presentations

Object det could not be presented – no new results (I was spsed to present for exc absence of Marcus)

	Nov 23, T

(Nov 24-28, Thanksgiving)
	Step 5: report / paper / stable code
	
	1. Discuss on recon assignment (see Nov 9 above).

2. Code demo (Send me updated code by Friday Nov 19).
3. For report:
Parallelization: report as .ppt, describe/visualize sysmatr parallelization alg,
Try DMA, if feasible, for improving timing,

Report timings more systematically,
Describe problems lingering and any ideas to solve them,
Append code

Patient motion correction:

Threshold intensity-cutoff for auto detection, as another user parameter on dash board,

Look carefully into each button’s clarity – should be self-explanatory,

Fix imagej problem of intensity reset,
Help-button/manual/java doc/,

Append code

Heart detection:

Final product required,
Code+source demo,

Submit a written report summarizing algorithms, results, and future directions,
Submit source code



	Nov 30, T

(Last day)
	I will need to skip this class, but ->
	
	-> Can we meet Dec 1 Wednesday instead, if necessary?

	Dec 7, T 

8:30-10:30
	Official Time for Exam: No final exam, but?
	
	


PROPOSED PROJECTS

Project 1: Pixelwise querying capability
Identify queries that need to be answered at pixel-level (e.g. show ASNC-region 5 of heart)

Develop GUI for those queries  
Integrate the queries with a visualizer

Steps: 1.Demo existing MRI/PET-DB & design of Ioana, 

2. Cardiac MRI DB of Johns Hopkins’ paper & site, and Registration Alg (Archie@LBL)

3. Survey image storage data-structures for Tensor data, pixelwise query design
4. visualization software

5. wrap up, submit report
Two references: <a href=”./Fall2010/resources/ CompPhysAucklandOxfordSuevey.pdf, MillerRevwCompFuncAnatomy.pdf>

Tensor data format efforts at NA-MIC Harvard:

http://wiki.na-mic.org/Wiki/index.php/NAMIC_Wiki:DTI:Nrrd_format#DICOM:_Current_state
ImageJ source from ncbi http://rsbweb.nih.gov/ij/download/src/
Project 2: Intru-frome mot. Corr. for Card. SPCT images (spelling mistakes for web crawlers)

Find in which frame the patient motion has happened

Forward project corrected recon to that motn-frame

Apply appropriate motion correction to the subsequ ones 

Part-II: Object detection at Sino-levl fromes

Develop CRF algorithms to label pixels on each frm

Filter out non-object data from each frm
Recon and compare each improvement (w/o correction, inter-frm cor, intra)
Group: Daniel & Tom, Marcus on Object recognition/segmentation
Steps: 1.C-Bai paper & Describe object boundary recognition code/algorithm in ImageJ;  Demo recon patient motion image (dual/single head?)
2.Recognition algorithm for frame-location of discrete motion and amount of motion & demo, and literature survey on object identification
3.Forward project correction demo

4.Object detection algorithm & demo

5.Cleaning frames correction & recon, , submit report
<a href=”./Fall2010/resources/wallach-crf-thesis.pdf”>wallach-crf-thesis.pdf</a>
Forward project matlab code <a href=”./Fall2010/fbp.m>fbp.m</a>
Expectation-maximization recon code in C:
<a href=”./ Fall2010/EMcode”>three files: nrutil.c, nrutil.h, use_sm.c</a>

My single head (36/72  frame?) system matrix: <a hrf=”./Fall2010/Data/sysmat”>
<a hrf=”./Fall2010/Data/Spect2rtAngHdEach36frm-64x64pxl.raw”>
C-Bai paper: /Fall2010/resources/C_BaiSanDiegoPoway-jnm2009.pdf

MoCo Paper: /Fall2010/resources/MoCoCedarSinaiRef-JNM2001

A knowledge-based boundary delineation but uses gating: <./Fall2010/resources/ KB-Hrt-Regstrn-Sheehan01-getPDF.pdf>

A RELEVANT clustering survey paper: resources/clustrngSurvey-a1-kriegel-TransDMining2010.pdf

Known objects help recognizing unknown ones, ‘related works’ has good references:

http://userweb.cs.utexas.edu/~grauman/papers/lee_objectgraph_cvpr2010.pdf
Filtered back-projection recon matlab code:

./fbp.m

IEEE2010 Abstracts: <./Fall2010/resources/ IEEE-NssMic10MotCor>

Target Audience:

A possible short term paper to?: http://www.utdallas.edu/~daescu/bibm10/bibm.html
Project 3: GUI for manual correction SimCor (Mitra-Buthcko)

Group: Murari?, Nikhil
Steps: 1.ImageJ tutorial, your GUI design, & submit plan of software development (other steps)
2. ImageJ source architecture, recompiled ImageJ with modification/removal of some functions
3. Simple translation in specified frames, added to ImageJ
4. Rotation

5. Wrap up, submit report
<a hrf=”./ Fall2010/resources/MitraSpie11Suppplemental_final”>Mitra-Butchko paper
Project 4: Parallelize EM reconstruction & Sys-matrix generation codes
Group: Antall, Mahmoud
1.EM paper, code structure, 1Dxframes sysmatrix generation
2.Sample+simple parallelization code demo, platform? 2DxFrames sysmatrix
3.Run parallel code for EM
4.Sysmatrix generation-code structure, parallelization design
5.Demo parallel sysmatrix generation, and wrap up, submit report
Sys-matrix paper – Gullberg: <a href=”./Fall2010/resources/ GullbergPtResponse_tns38_693.pdf”>
Parallel collimator ray-driven sys-matrix generation consistent source codes & data:
./Fall2010/ParallelProj.7z
EM paper: ./Fall2010/resources/LangCarsonEMonEmissionTom.pdf

CPU-GPU Supercomputer “Milkyway” in China is the fastest in the World now Oct’10:

http://www.msnbc.msn.com/id/39889753/ns/technology_and_science-tech_and_gadgets
IEEE2010 Abstracts: <./Fall2010/resources/ IEEE-NssMic10>

Project: Simulation of Cardiac motion

Download & install NCAT software, GATE simulation package
Develop simulation of static heart image on SPECT, parallel collimator

Simulate different types of motions

Steps: 1.Download NCAT, any literature online on it?

2.???

(Downloading may need registration, I will need to do that, not students, & then

a downloaded copy from http://dmip1.rad.jhmi.edu/xcat/ may be available with us)

