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What is this talk about?

» ApiNATOMY

» Generating images from structural

information

- Kokash N., de Bono B., Kok J.: "Template-based treemaps
to preserve spatial constraints”, Information Visualization
Theory and Applications), 2014

» Application to draw maps/schematics
representing tissues
- How to use our prototype
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Treemapping

» A method for displaying hierarchical data by

using nested rectangles

» The idea by Ben Shneiderman, early 1990s

> Think of folders on your computer:
- the file system shows a tree
- how can we compare folder sizes?
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Show two dimensions: color + size
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Variations of treemaps

» Classical treemaps (a) do not show
hierarchy

» Treemaps with margins (b) show
hierarchy
» Navigation

- Show children of a selected node
> Show treemap up to a certain level

a) Classic treemap b) Hierarchical structure emphasized
with a small fixed margin
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Treemapping =
algorithms
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Using treemaps for visualizing
human anatomy

Data: Foundational model of X P ©

anatomy (FMA)
http://sig.biostr.washington.edu/pr
ojects /fm/AboutFM.html

Prototype:
http://www.nkokash.com/apinatomy

(9
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Are existing treemaps suitable?
» No ®...

» Issue 1: Customizable layout
- How do we place tiles exactly where we want to see them?
» Issue 2: Stability

- When the proportions of the available area change, the
tiles change their places

- If the size of one data item changes, the corresponding
tile is not guaranteed to stay at the same place

- A special case of this problem is setting the allocated area of
tiles to O (removing tiles from the view).
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Towards constrained treemaps
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Template

Y P
split

o 1: Sample

Horizontal }
split
» Template defines the £ e
position of tiles on a
single level
» Constraints: I | =t
> “x left (right) of y”
- “x above (below) of y” 6 Level-s b7 Leval7

» Data independent

I 5
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» Treemap = template + data dimension (size,
weight)

» A template defines the layout regardless of
dimensions:

> A tile stretches to get the area proportional to its weight
- The positions of other tiles are preserved

Tissue KM Workshop
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"N DATA ANATOMY

-

Data visualization project

TREEMAPS

ApiNATOMY treemap

This is a sample treemap where the positions of tiles at each level
can be customized though the assignment of templates.

ApiNATOMY treemap with filtering
In this view, one can select which treemap items to exclude.

ApiNATOMY custom treemap

In this view, one can create a custom treemap by selecting items to
show. The selection is performed using a tree.

ApiNATOMY hierarchical sctructure (space tree)

This is a view that shows the hierarchical structure of the data used
to build the treemap.

Use buttons Show freemap and Show freeview to switch between
these two views.

Prototype:

TEMPLATES

Template builder

The template builder view can be used to create templates for each
level of a treemap.

Template layout visualization (treemap)

This is a treemap that shows how the template will look when
assigned to data. Mote that in this view the template is not bound to
any real data so we assume that the area allocated to each leaf
element of the template is of size 1.

Use buttons Show femplate builder and Show template layout to

switch between these two views.

Shared database

This view shows templates from a public database. You can share
your templates with your colleagues or reuse templates created by
others.

Tissue KM Workshop
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Template builder

Select a node (see the ID in the field “Selected
node”)

Add level, edit level or remove level

Add/edit level:

> Select the split type: vertical or horizontal
- Select the tile color
> Press add level /edit level

Remove level: a selected node W|th |ts sub tree |s

[ N [FTrTry— T s v s ppy e

Show Template Layout I
Save template!
Load the saved template

v

v Vv

v

v VvV Vv
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Template layout visualization

» Shows rendering of the current template

» Load/save template

- Hint: add the number of leaf nodes in the template to
the file name

» Go to template builder

Tissue KM Workshop
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Customizing treemaps

» Select a data item (tile)

» Assign template from file to the selected tile
> Choose file, press “Assign”

o #of children of the selected node = #of leaf nodes in the
template

» Optionally, select tiles and update their sizes to
see how the representation changes

» Save/load the customized treemap
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Prototype views

» Basic
> Tiling algorithms
» Filtering

- Start from a complete anatomy treemap and remove
items you are not interested to see

» Custom

- Starting from the blank area, select body parts you
want to display

Tissue KM Workshop
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Shared database

Store and share templates (and treemaps)

» Find and reuse templates created by others
» Register/login to be able to add templates
» Load to/from file on the local disk
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Automatic generation of templates

Do we need to draw templates manually?
Even for 1000+ items?

v v

Given a set of constraints, generate a template that
renders into a suitable layout

v

Constraints:
- “x left (right) of y”
- “x above (below) of y”

v

Solution for orthogonal constraint

_____________________

>

_______________________________
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Example

» {Sq, S», S3, S4, Sc, Se)
s1 — {82,583}
S, — Sg,
se T s1
53 T 85
Sa T 84

Tissue KM Workshop
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Treemaps + connections = circuits

Anatomy Treemap

To get 3 treemap click "Refresh” button. MaxDepth controls the recursing levels.

[_] show vascular links

Ba! : MaxDepth |2 ] li Regresh
[ sic a |_J Show neural links 4 u W Sy Noes '_ISS_‘

» 256135: Body

» Next talk!
Tissue KM Workshop
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Future work

» Create biomedical treemaps/circuits using
available open-source data (ontologies)

» Provide a tool/platform for other researchers
to create maps that are of interest to them
exchange and reuse results

» Add value to existing knowledge -
annotations, reasoning, etc.
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