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by Alan MacEachren (Penn State GeoVISTA) & Theresa-Marie Rhyne (NC State)

GEOVISUALIZATION

I. Overivew of the Field (Theresa-Marie Rhyne)

http://www.siggraph.org/~rhyne/carto/course04
ArcMap

SciVis – numerical data into geometric computer images => 3D, time series, interactive displays

GeoVRML 

80’s & 90’s GIS & SciVis evolved in parallel – ESRI’s conf taking place now – all GIS booths in FL

2 communities do not communicate – it’s not accurate! – understanding of what the data sets are about – cartographic interpretations with computer graphics

ontological differences in data sets – roads from dept of trans, utility, tax dept – different features with different names – different coordinate systems – in-house coordinates sys’s developed early on – how to make things merge? – real world data is very messy 

(Q&A) datum and projection issues are more complicated in geography – coordinate systems have subcultural differences – metadata – even documenting what coordinate system something is in – are we making enough efforts to guarantee interoperability for heterogenous GIS? Eg. landscape architecture – no single data file format or metadata – for tree species – social and cultural effort for open standards needed – with computer graphics ppl as well – “looks right is right”

(Q&A) disparity of data – how to rep and compute – what kinds of evaluation methods are needed?  Semantic web – mechanism to formally describe ontologies – data and metadata aggregation to fit within already-defined ontologies to reason about what it is geoscientists want to get to

ad hoc local community needs – serious games – notion of using real-time interactive game engines to provide non-entertainment visualizations – scenario: SimCity Rushour (traffic flow) try using it for a real community – community citizen could present it at a public hearing, then civil engineers need to understand the traffic flow algorithms in the game – open source road planning system?

(Q&A) Military Intelligence community – data gathered by different agencies have a strong tendency to mismatch, serious accuracy issues within agency – danger of media presentation flashiness occluding scientific accuracy & substance – what is the target/purpose of these visualizations?  Altitude emphasis leads to insight?  Not only accuracy but appropriateness 

(Q&A) ArcGlobe – 3D animation – flip book dissolves (events) but no geographic time series

outreach to Computer Games community – high map generation and rendering

SciVis tool: AVS – tied into ArcInfo GIS tool – (Fowler & Rhyne) - US EPA mid-96

Frequentl cartopgrahic methods applied to non-spatial data 

eg. ThemeView – spatial paradigm for information retrieval & exploration (SPIRE)

eg. CAIDA toolset - Network visualization, uses cartographic principles

ICA Commission on Vis & VE in 1999 http://www.geovista.psu.edu/sites/icavis/
Carto Project (1996) http://www.siggraph.org/~rhyne/carto/
GeoVRML Working group (1998) – open source GeoVRML

Wed. 12:30-1:30 PM 506 LA Convention Ctr

ArcView 3D Analyst – can export to VRML97 format – alignment often wrong

AVS-ARC system – changed data, changed image in real time

Key Issue: How to merge dif data sets with common set of coordinates
VRML problems – (x, y, z) with geocoordinates?

GeoVRML => X3D Geospatial working group

Cortona (Parallel Graphics)

Brute force animations – there is no tool for this – need cognitive visualization skills – have been pushing ESRI – 24 frames superimposed ArcView Analyst

Geographic visualizaton on handhelds:

3D on pocket pcs – Cortona already available, Numerical Design Limited – wireless learning device, GPS unit

traffic visualization unit – North Carolina Dept. of Transportation – applied to public hearings

www.ncdot.org/projects/Superstreet  ((Chris) Parker Visuals) – commonplace visualization for public discussions

[consider how ESRI’s tools are built]

Blue Ridge Parkway Case Study (NC State U. College of Design)

About a scenic view = whole purpose of parkway – Conservation Trust of NC – asked to research prototypical framework to prioritize land parcels for conservation efforts – what pieces of land could they purchase?  “Viewshed” – like a watershed – produced in tabular shet format, graphically, 3D VRML – visual sensitivity vs. real-value per acre – GeoVRML tool used – put on handheld to drive up parkway (Holmes, Fels, Tomilson) – geometry + driving out in field + vegetation data (height estimates with age) 

Keyhole

Software version of mapping 15 TB of data of earth – not exact – lowbrow GIS app – seamless mosaic of earth, real-time – objects are marked as spots for quick navigation – tabs in folder view – transparency (clear -> opaque) – “armchair geotourism” – mosaic – 3” data = 1 pixel – measurement tool but not military grade – used by Real Estate profs – radius tool – govt, commerical satellites, cartography, different data sets – no White House, there are sensitivities – enormity of data!!! – no one gathers the whole earth data, mostly local – triathalon path as a new layer – weather channel site overlayed – eg. time travel with old map of France – color coded dots for traffic info sensors

Thomas Bros. – ESRI – developmental focus is on what your customers do – driving force was making paper maps. 

DISTRIBUTED GEOVISUALIZATION

Use of visual representations to facilitate thinking, understanding and knowledge construction – geographic scale human and physical environments

Creation of those visual representations

1950’s – how ppl understand maps

inputs to geovisualizaiton - two core foci: capturing info about and rep real phys world

developing innovative strategies for visual analysis nd info abstraction that take advantage of the power of human vision eg. Charles Manard’s map of Napoleon’s army

SciVis

InfoVIS – developing strategies for visual analysis

Eg. InfoVIS and Spatialization – lines – relationships b/w grants, color = sematic regions

Spatialization using space to represent non-spatial representations

DISTRIBUTED GEOVISUALIZATION 

· drawing upon distributed resources for geovisualization – component-based software apps

· geovisualizaton use distributed among individuals – multi-user geovisualization

· geovisualization use distributed in real world multi-site, synchronous & asynchronous geovisualization

distributed resources for geovisualization – traidional modular visualization environments – AVS, IRIS Explorer, IBM DX

Snap-together visualization – infovis.cs.vt.edu/snap – Chris North – rapid mixing, matching among visualization apps, underlying conceptual model is relational database model – coordination among visual apps based on reltional joins b/w apps eg. DataMaps – US Census Bureau using ESRI MapObjects – 8000 census variables, supports multiple Dynamic queries – dynamic query slides

GeoTools – can tihnk of a map as an ordered list of layers – great at exploring geospatial data models – built from ground up to support OGC standards for interoperability – first implementation of Styled Layer Descriptor – XML-based specification – landed federal govt one-stop to build open-portal – Maps in Snap with GeoTools – can mix and match components

GeoVISTA Studio – conceptual background, multivariate visualization, color selection tools, geovisualization + computational analysis geovistastudio.sourceforge.net

Conceptual model – model driven or data driven - understanding the process of geospatial information use – exploratory data analysis and hypothesis generation – confirmatory analysis and knowledge constructionk, evidence integration and decision-making, presentation & results assessment – need to move back and forth, not entirely linear!  Current GIS – last two – see chart

Eg. bivariate matrix – extending scatterplot metaphor – also use bivariant map with 2 color schemes at once – 6 component tool

Color schemes – Cindy Brewer – ColorBrewer – online univariate promoting logical and effective use of color for data visualization www.colorbrewer.org  - divergent schemes – colorbrewer in studio as components  - also color design board – 2D color plane thru 3D color space – sampling colors to crate different kinds of bivariate color schemes

Eg. link graph depicting minimum spanning tree search thru a multidimensional space – toxic mercury emissions – bivariate matching mercury with stomach cancer with colors

Touchgraph tool- concept map – see web applet – search thru min span tree to find all places in NM etc.

2 Distributed Visualization among multiple individuals

key concepts:

CSCW – computer-enabled group work with info (can be by “agents” performing very different tasks

Geocollaboration – space – wallmap/whiteboard – drafting table

How visualization can enable collaboration – shared objects to talk about – frame the work context, maps provide geo-context – shared objects to think with – support idea sharing and structure decision making – argument vis and SDSS – shared objects to coordinate actions – provide act aw – facilitate dialogue among human pariticpants 

Eg. enabling collaboration in an EOC – simulated emergency – using linked GeoTools displays – multimodel interfaces – DAVE_G – intelligent GIS uses a multimodal interface to support natural human-system dialogue – challenges: sensing multimodal data – recognizing user’s communication acts (speech, gesture about SPAcE), fusing modalities, interpreting multimodal input (using context and dialogue)

Map -> gesture -> speech -> Map

Alex Pang and colleagues – remote collab visualization with CSPRAY – eye-cons

Ken Brodlie – gridenabled IRIS Explorer – gVIz science project 

Exploring Geovisualization (fall 2004)

GeoCollaborative Crisis Management – impediments: no geospatial info tech supports group work effectively, we lack scientific understanding of how groups work in crisis mgmt – Living Lab Framework – cognitive systems engineering (NY-NJ Port Authorithy Emergency Operations Ctr) theory -> scaled worlds -> reconfigurable prototypes -> practice -> ethnographic study -> knowledge elicitation -> theory

Use & Usability

Cognitive science – understand the role of visual display in : framing the work context, supporting thinking & decision making – providing awareness and taking actions

Cognitive enginering – support for situated work practices

Terry Slokum – multi-wall displays of geospatial info- user-centered design/usability engineering

Looking Ahead – Defining a Research Agenda for Geovisualization – international coartgraphic assoc – geovis research agenda – commission on visualizaiton and virtual environments – speacial issue of Carography and GIS (2001) – experiential representationa tech, geovis-geocomp, national research council workshop report (IT roadmap)

Studio Architecture – JavaBeans – JVM

Labeling tool – Jean Varnier – look at surrounding counties of map you’re looking at – magnifying lens

Multivariate cluster detection and geospatial data mining – Dianshen Guo – self-organizing map to model 3D space using bivariate color scheme to represent extremes – map shows categories – multidimensional clustering matrix (select) – ask system to understand subspace (can be weighted) - => parallel coordinate plot showing clusters – blue (poor, crowded, cancer detection late => rural eastern Kentucky)

Geovista users:

Component developers

Application developers

Application users – use standalone applets produce by Studio

Geovistastudio.sourceforge.net

www.geovista.psu.edu/siggraph04
