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Figure 1: The schematic demonstrates the whole process.

3. Our methodology

Our system uses the PR-quadtree linked with a geospatial
plot of the data to interact and explore the estuary simula-
tions. We employ a data-space method, but aggregate the in-
formation in the geo-spatial domain based on the level-of-
detail in the data. This is achieved through creating several
associated (linked) data-structures.

The stages are shown in Fig. 1, as follows: First we load
and store the unstructured data (a), then link these datapoints
to a tree (we have implemented both a quadtree and kd-tree,
but the oceanographers prefer the quadtree variant, because
we also link a plot of the quadtree that is used for selec-
tion; and the structure of the quadtree is clearer and easier
to understand). In fact we use PR-quadtree, at this time we
calculate statistical information on the nodes of the tree (b).
Then the user can choose the LOD to display the data within
the PCP by pruning or growing the tree (c). We group sim-
ilar axis together such that the user can manipulate them as
a unit (users can ungroup axis, or regroup as necessary). We
build all the data in the PCP including the spatial dimensions
(x,y and depth) (d). This enables us to aggregate the data in
the PCP based on the LOD of the data, rather than the fre-
quency of the data on the PCP. We render the images onto an
off-screen buffer (e) that can then be loaded to create a fast
animation of the data over time. We also create other views
of the data including a frequency PCP (based on [NH06]).

We have implemented this process into our multiple-
view oceanographic visualization system, Figure 2, which
uses Java, OpenGL and Processing.org. Our tool has sev-
eral coordinated-views, including a main plot window, sev-
eral PCP variants and line graphs. Users can select a point
on the main spatial view to load a detailed graph or draw a
line on the window to load a line-graph to show the �ux over
that transect across the estuary. Brushing and time (anima-
tion) operations are coordinated across views. We have im-
plemented different algorithms to render these poly-ranges,
including sorting the ranges, using a painters algorithm to
place the large ranges at the back and smaller ones at the
front (Fig. 3 top left), showing the median or standard devi-
ation in an envelope (Fig. 3 bottom left).

Figure 2: The Vinca oceanographic visualization system

Figure 3: Aggregated PCP, displaying the envelope using a
painters algorithm (top left), and stdev (bottom left).

4. Conclusions

We have described a PCP that is aggregated using a spatial
PR tree. We have successfully implemented this work into
our oceanographic visualization environment and have used
a variety of rendering techniques and different transfer func-
tions (examples shown in Fig. 3). We have visualized sev-
eral different estuaries, to enable users to explore the sim-
ulation data. This ongoing work is a collaboration between
expert ocean scientists and computer scientists and follows
on from previous efforts to investigate big data in oceanogra-
phy [GRDR12,GRD�14]. Further work will investigate how
the data can be aggregated and how different PCP visual-
izations can help the oceanographers explore their data bet-
ter; in fact one end-user said �the tool has gotten to a stage
that it can be used to locate interesting features�, and �we
are keen to investigate �ooding events and explore different
parametrizations�.




