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Introduction:

Here we demonstrate a use-case from the work of the eMouseAtlas [2] group In Edinburgh which extends the capabilities
of the new Open Microscopy Environment (OME) OMERO 5 image archive [1]. This has been implemented as a script
which can be used to build 3D volumes from 2-D serial sections by rigid-body, full affine, or non-linear registration. We
also demonstrate the integration of a 3D image viewer using |[IP3D [6], which enables an OMERO authenticated user to
view and navigate through sections of arbitrary orientation in a 3D volume using a web based viewer. These extensions
have been made possible by the integration of the image-processing system Woolz [3] into bioformats and OMERO.

Non-linear registration: Integration of [IP3D viewer with OMERO 5

High contrast 3D images are essential to understanding the structure &
anatomy as well as the function of biological systems. 3D images are
often captured directly - CFLSM, microMR, microCT, OPT, HREM etc. but
are also constructed by microtome sectioning then staining to enhance
the required information such for example cellular morphology; the
stained tissues are scanned as 2D digital images then registered and
reconstructed back to a 3D volume. Bellow is an example of how a

OMERO has a scripting engine which provides an excellent glue
mechanism for integrating other systems. The diagram below
shows the relationship between IIP3D and OMERO. User can use a
web browser talk to a web server, In this particular instance the
Apache web server is used as a proxy, which passes any request to
OMERO web server which coordinates the communication between

volume can be bU'S!:fmizgﬁ[gdifc’c'ons- the IIP3D server, the OMERO archive and the user. In this example
@x the 3D image is a mouse embryo [2] . The figure below, shows the
work-flow of how each part of the system working together to

Embryo collection, embedding, sectioning, achieve the user’s view of the 3D data.

And capturing.
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IP3D Viewer: Using the OMERO script, after importing sections into OMERO users
can select 2D sections and then reconstruct these as a registered
3D volume. The reqistration has been Iimplemented using a
combination of Woolz[3], VTK[5] and ITK[4]. The following figures
shown the interface and results within OMERO.

Once captured and reconstructed 3D images can be re-sectioned with a
virtual microtome at any orientation through the volume. The I1IP3D
Viewer [6] allows remote viewing of arbitrary sections through a 3D
volume via a web browser, even for images too large to fit into the
server RAM and without the need to download the entire volume to the
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client. The figure below shows the [IP3D Viewer action flow. The |IP3D
server can handle, grey-value (byte, Int, float etc) as well as
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Non-linear script interface in OMERO 5 Non-linear registered 3D image.

[IP3D[6] for section viewing

Future
The system will be packaged together with full developer and user documentation for other OMERO system administrators to install.
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