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Google Earth: 
Immersive and 
interactive env.

KML update: Animated 
maps

Google Earth API: 
Collaborative work



To outline key user requirements and needs of environmental researchers, 
working on distributed research projects, for collaborative dissemination 

and exchange of spatio-temporal data. 

Result: a prototype of a collaborative web-based virtual globe application.
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On-line survey

Focus group

Exploratory in nature

Collaborative in nature

Stimulates exploring further 
user requirements

Guide for further contact

Low-fidelity prototype

To make assumptions 
clear

To stimulate discussion





• Similar in basic characteristics

• Frequency of use of computers 

• Purpose and frequency of using the Web

• Purpose and frequency of using Google Earth 

Criteria

43 participants / 31 analyzed

Basic characteristics

• Have application domain within environmental sciences

• Work with spatio-temporal data

• Participate and/or have participated in distributed research projects



• A lot of variety

• In 35% of the cases the result is two or more maps. 

• In 35% of the cases, the result is spatial averages.

• The rest specify other output: “graphs”, “3D data”, “subsurface models”, 
“statistical data”, “mix of qualitative and quantitative spatio-temporal data”

Data during analysis

Data as a product

• Most of the time two or more RS images and/or maps, but...

• In 87% of the cases these are supported by other data.

• Three main groups:
• Use only RS images and/or maps
• Use RS images and/or maps, together with statistical, vector or ground 
measurements data
• Use only statistical, vector or ground measurements data



• Driven by outlined user problems

• Users prefer: fast access and a lot of space, tools to comment and add text,
security

Collaboration

User preferences

• Frequent (daily) communication when work is dependent on someone else

• The means for communication range from personal meetings to dedicated 
software

• Irregular (no more than once a month) communication when work is 
independent

• The means for communication are mainly e-mail and personal meetings



On-line conversion of different types of 
data to KML

Visualization of location-specific non-
spatial temporal data 

(e.g. graphs)

Support of synchronous and 
asynchronous collaborative work with 

map content

Security





Loss of accuracy during conversion 
to KML

Inappropriate scale when working 
on a small study area 

Critical need for effective 
management of data

Limited analysis operations

Unlimited access to datasets

Limited access to map content and 
virtual rooms

Virtual space to exchange different 
data



• Requirements depend on specific individual characteristics 
and preferences

• Key user requirements include conversion of different types of 
spatio-temporal data, management of information, setting 
different access levels to map content, as well as optimal scale 
and accuracy

• Further work needs to address: 
• Optimization of on-line spatio-temporal data conversion to 
KML 

• Effective organization of user-generated data (maps, 
comments, non-spatial data)

• Enabling users to set different access level to map content.

• The variety of data is essential

Analyze 
Requirements

Design Alternatives

Evaluate Design





SoftwareSoftware GroupwareGroupware

The focus is mainly on individual
characteristics, preferences, tasks 

and context

The focus is on processes and 
tools that support collaborative

activities (show, share)



Google Earth APIGoogle Earth API Ruby on RailsRuby on Rails

• Examples from the GE API 
gallery

• Open source
• Gems and libraries

HighHigh--fidelity prototypefidelity prototype





12 users: 6 groups with 2 users

Scenario-driven simulation of a 
real collaborative situation

Observe how users work with 
the product

Think-aloud to reveal opinion, 
misconception and confusion

Special equipment in
two separate rooms

A/V recordings facilitate analysis

Usability testsUsability tests




