


scientists. Furthermore, the center’s work on handheld computers for environmental applications and
participatory urban sensing can be mutually beneficial in that both areas study how to capture and use
location information and images, how to provide useful user interfaces, and how to develop applications for
mobile operating systems.

TEOS 03.3 Approach

The Tropical Ecology Assessment and Monitoring (TEAM) network, a division of Conservation International, is a
distributed federation of tropical ecologist with the mission to monitor and explain changes in tropical biodiversity.
For several years we have collaborated with members of the TEAM network on EcoPDA development. In October
2007, we began a project to develop mobile applications in support of

protocols for sampling of butterflies, and vegetation.

TEOS 03.4 Accomplishments

EcoPDA is a Windows Mobile application that uses a SQL compact

database stored locally on the device. It has been developed to support

the implementation of two TEAM protocols, the butterfly and vegetation

using Visual C#. The application has been developed with future updates

in mind. When changes in protocols take place, whether it is through the

renaming of various data collection fields, or of inclusion of new fields, it

can be easily accommodated through modifications of certain rows and

tables in the database itself rather than through source code. EcoPDA

supports English, Spanish and Portuguese with capacity for more

languages. When users turn on the application, they see a menu that

lets them chose the sampling period (as defined by the protocol), the

observers as well as the protocol they would like to initiate. Once they

make their selection, they are taken to the respective protocol’s

interface. There is a map view that lets users select the current trap they

are visiting, and jump to the trap’s data entry screens. In the butterfly

protocol, there are three ways to interact with the application to access

data, one is via a table view (like a spreadsheet), one is a form view (like a web form), and one is a spatial view
(incorporating simple, interactive diagrams of plots/subplots showing fixed locations and allowing dynamic
redrawing based on the data entered). The data entry screens offer time saving features such as combo box lists
that automatically fill in the appropriate order, family and genus for captured butterfly species. Other time saving
features include an automated form that helps users fill in commonly used codes for trap conditions as well as a
picture thumbnail viewer that can be used to aid the recognition of certain species of butterflies.

For the vegetation protocol, similar to the butterfly protocol, users first see a map rendition of a selected plot of
land where the census is to take place. The user can then select a particular subplot within the plot, views a map
that shows all of the trees and lianas within the plot. Users can select a single tree/liana specimen, and are taken to
a screen where the vegetation data is displayed as part of a spreadsheet or form. Time saving features such as
those in the butterfly application are included within the GUI, as well as other features such as data input range
checking, which compares the data entered to the previous year’s data for a particular tree, pre-filling of certain
data fields that only rarely change from year to year, such as Point Of Measure (POM) and vegetation condition
codes. The application’s export routines are complete. This feature allows data to be transferred to a field station’s
desktop in XML format. This file is easily opened in Excel and conforms to the current TEAM export format
standards. The system and its data has been developed using input from several members of the field data
collection team. User interviews revealed a range of preferences for types of keyboards and the trade-off between
screen size and device bulkiness. Since the system has been developed for the Windows Mobile, it allows for great
flexibility in choosing the hardware. The HP 211 enterprise PDA is a device we found very acceptable, with a large
screen which connects with any Windows desktop. TEAM field sites are remote and have limited connectivity
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(some have internet at a field station, none have internet at the site of sampling), thus data are written to the on-
board flash memory and some form of removable media (removable backup). This allows EcoPDA to store backups
to the media every few minutes to reduce the chances of data being lost during a census. The EcoPDA application
has been packaged into a self-installing cabinet file and redistributed for evaluation at various TEAM field sites. In
addition, an ‘emulator’ file has been also created and placed on a public webpage. The file allows desktops with
special Windows Mobile Emulator software installed on them, to render within the OS, a fully interactive
representation of how the application is to behave within a Windows Mobile device.

TEOS 03.5 Future Directions

We used EcoPDA as a learning platform for a summer internship program. The result of the work done by three
teams of interns gave us ideas as to how we could enhance EcoPDA in later iterations. One team of interns used
EcoPDA to capture geo referenced images via an external webcam as well as an external GPS receiver. These
images can then become part of the data collected on species and uploaded to the desktop. The second team
developed a system whereas XML files generated on a desktop could be transferred and read by the EcoPDA on
startup. The file would contain data such as plot and personnel information that are specific to a particular site.
This flexibility would be a convenient way updates can be pushed to PDA from the TEAM headquarters. The third
team developed on-board processing capability for picture recognition. Sensors such as laser range finders and bar-
code readers have also been tested, with possible deployment for data collection in future versions. Students
eventually were able to use the modifications, along with some source code changes for using EcoPDA for taking
beach pollution measurements using different sensors connected to a PDA.

TEOS 03.6 External Research Partnerships
Tropical Ecology Assessment and Monitoring Network, Conservation International
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