
NCMIR/Ellisman Collaboration Notes — August 13, 2007

1 Scientific goals and state of the collaborative research

Goals:

Long term – Build software for segmentation and visualization of electron tomography data.

Short term –

• Seg3D (and an extended list of features including ontologies, etc.)

• 3D segmentation on large datasets

• Portal/web interface (***)

• Grid computing (***)

*** These are of interest to NCMIR but not agreed on by everyone as worthwhile or feasible.

Translational potential: This project is involved in the analysis of electron microscopy data which has
little direct translational potential.

2 Associated technical goals that this collaboration will realize

Not clear. Perhaps basic work in segmentation, but that is manpower prohibitive. Ideally it would be to
study better methods for linking user interaction with segmentation algorithms, which was our plan.

3 Papers and Progress

The main progress has been Seg3D. This tool has several design features that are based on NCMIR needs.

• Multiple simultaneous labels.

• Multiple simultaneous datasets at different resolutions and coordinates

• Heavy focus on user interaction (many their datasets are not easy to segment automatically)

• Basic geometric support for ontologies (geometric hierarchies).

However, Seg3D has fallen short in a few ways. First, the prolonged delays have cost us a lot of good will
and has left everyone a little disappointed, I think. Also, it’s not clear that Seg3D, as designed, could handle
the large datasets as we intended. The ontology support is not complete, because we cannot yet support the
file formats for specifying ontologies, as they have requested.

Papers planned: There were overtures by them to do a IEEE Visualization submission with us. This
did not pan out (topic of discussion?). We have recommended that we pursue a biological paper that uses
our software—that has not panned out.

Papers to date: J. Cates, D. Weinsten, M. Davis. The Center for Integrative Biomedical Computing:
Advancing Biomedical Science with Open Source IEEE International Symposium on Biomedical Imaging,
ISBI 2006.
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4 Grants

In addition to this project, we (Chuck and I) have received some money (subcontract) over the last several
years from a joint NIH/NSF project. That money was used to pay some of McKay’s time. However, we have
been under spent on that subcontract because of a lack of clear direction and vision (between me, Chuck
and them).

5 Risks

6 Software development

The software we think they need would be something like Seg3D with an extended set of features. These
include

• Large datasets

• Support for ontologies (basic geometric hierarchy would probably be enough)

• Semi-automated tools for specific structures. E.g. tubular structures etc.

• Support for CCDB/Portal infrastructure. E.g. web/portal interface, grid enabled. (***)

*** This is something they want, but I have been resistant because I am not that interested/experienced in
this, and it’s not clear that it’s worth it or feasible with the resources we have.

7 Extent of the ”cone of influence”

In principle, this project represents an interesting area for software development that has not been thoroughly
explored by the field at large. This is the problem of handling large, biological (e.g. microscopy) datasets.
This motived our interesting in low-level and user assisted image processing. That is, brains are relatively
easy to segment by automated techniques, and thus, there is less need for something like Seg3D in brains.
However, the set of capabilities that the NCMIR folks are pushing for (usually superficial features in the
GUI, file IO, etc) are not necessarily interesting to the broader community—this is not clear, however.

8 Resources available

This collaboration has been supported by CIBC and by the CRCNS (Joint NIH/NSF) project that NCMIR
has.

9 Needs

Urgent: We need to get Seg3D working, particularly with the larger datasets they want to process.
Middle term: It would be nice to engineering Seg3d so that it could handle large datasets in a sensible

way. Also, a simple support mechanism for ontologies should not be that hard and would be generally useful.
Probably worth doing, but not as big a priority as getting a stable, usable version.

Long term: Not clear. This is one of the issues with this project that needs to be discussed. The
interactions with NCMIR group have not been sufficiently fertile to be able to brain storm about interesting
new ways of doing things. By comparison, we do work with other groups that have hard, important scientific
problems, and we know that sufficient interactions (meetings) in that context tend to produce both useful
software and interesting research problems. This raises some important issues with respect the allocation of
time and resources to NCMIR.
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10 Organizational infrastructure

I visited NCMIR once last year, and Josh and McKay visited at least one other time. Josh was responsible
for overseeing the day-to-day relationship. In retrospect, more oversight would have been better. Our hope
was that the focus of the work on Seg3D would simplify the relation (the set of expectations on either side)
and establish some consistent goals. However, that appears not to have happened in a satisfactory way.
Moving ahead with NCMIR will require more time from one of the CIBC PIs to oversee this process.

11 Overlap with Center (or Center members) interests

Seg3D is, fortunately, not tied exclusively to NCMIR. It was our understanding all along that this application
would be more generally useful, and I think that seems to be the case.
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