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One-line Description
A mobile system that allows multiple field researchers to document/share observations and sensor data captured while in the field.
The Problem
Field biology researchers capture a number of types of data while they work in the field. In addition to handwritten quantitative and qualitative notes, many researchers will capture photographs, audio, and/or readings from sensors (e.g., temperature, humidity, amount of photosynthesis). At the time of capture, these streams of data are related through their purpose/content (e.g., photographs and notes of an interesting plant species) and their metadata (e.g., time and place of photographs and notes).
A problem is that once these data are all loaded onto a computer, many of the associations are lost. For example, at a glance, how is one to know that IMG_1403.JPG and IMG_2311.JPG are images of the same tree on different days? Or furthermore, how can a biologist quickly find all her handwritten notes (written on different days) that describe the insect-plant interactions of a particular Cecropia plant? Our system will preserve, or derive, these associations, and will support various queries that a biologist may create. 
Goal
The goal of this project is to build a mobile capture and access prototype that allows field biology researchers to document and revisit observations, conditions, and decisions made in the field. Observations may come in the form of handwritten notes, photos, audio, and captured data from other sensors deployed in the field. In this project, we concentrate on the ability to find photographs that are associated with a section of digitized, handwritten notes. This work is part of a larger project done in collaboration with Boyko Kakaradov, Thaala Montsi, and Scott Klemmer.
Tasks and Scenarios

1. Notes + Photo + Video
Jane, a biologist, is working in the field on her transect. Today, she sees an interesting new behavior on the insect population she is studying. She takes a few photos, and a short video, and describes the behavior she is seeing in her notebook. Back at the lab, she can send a web page of her notes and associated photos to her colleague, to help solicit his comments.
2. Notes + Photo + Location + Time
A recent message on the Jasper Ridge Chat mailing list (where people associated with the biological preserve occasionally send interesting emails) reveals a scenario that will be supported by our system:

[Today I] encountered a flower I've not seen before.  The location was the off the fireroad on trail 15 just south of the "owl tree".  The specimens we saw happened to all be on the north side of trail 15, within the first 50 yards of the fireroad. The flower was white, perhaps 2x the size of a morning glory but similar in appearance-appeared to have 5 petals.  

 

As I look at Toni Corelli's book, it is pretty similar to the hill morning-glory; and the location she indicated is serpentine grassland.  I don't think the spot we were was in serpentine per se but we weren't far from it on that trail.  On one of the 3-4 plants we saw, all nestled down in the grass to be almost invisible, did have a slight vine-like structure, 6 inches long, but the dominant structure was not a vine; another plant had one open bloom with an additional 2-5 in bud.  As the hill morning-glory description suggests, the flowers lacked an obvious stem.

 

Have you seen this plant? Have I found the right name? Any other options?
At least two types of information are relayed to the reader. First, a number of descriptive markers are given to tell the reader where the author found the flower. Presumably, the information is detailed enough that a trained person could find the actual flowers for further inspection. Second, a description of the flower is given (relative to another flower’s general characteristics and habitat). He uses phrases such as, “2x the size of,” “similar to,” and “weren’t far from.”

A system that associated GPS and time with handwritten notes and photos would allow this docent to share more complete observations with the mailing list. The GPS could help someone else locate these mystery flowers on a future hike. The photos could allow others to help identify the flower. The handwritten notes might support the photographs, and the time information could be useful in future years, when a similar flower blooms at the same time of the year.
3. Time, Space, Photo and Notes Visualization
Our contextual inquiry work suggests that a visualization (and interactive search) tool for photographs and notes might be a useful organizing tool for field biologists. One interviewee stated that she would have loved to have had a map-based tool for her work, and have all her notes and data organized on a GIS map. Further contextual inquiry work (from myself and Thaala) will try to determine whether such a tool is more generally useful.
4. Data Heritage (Excel + Notes + Sensor Data)
An interesting scenario is when Zach, a graduate student in biology, analyzes his data and sees that one entry in his spreadsheet seems like an outlier. The capture and access system should support “backtracking,” in which a researcher can query what handwritten notes and sensor data contributed to this outlying data point. This association between data and notes is created during manual data entry, when the researcher transcribes his handwritten notes to a spreadsheet. Upon backtracking, the data link is retrieved and followed, and sensor readings that were captured near the same time and place can be retrieved.
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Design

The first prototype will be designed to support the first task, the ability to request photos that support handwritten notes. The interaction will allow the user to select (via a free form lasso, a linear click+drag, or a simple click) a region of interest on a page of handwritten notes (digital-ink). Upon querying, a tray of related photos 
User Study
We will deploy a prototype to eight biology undergraduates that allows the first and second scenarios to be completed. We will evaluate the user experience in several ways: 1) the users will fill out questionnaires at the end of the study, and 2) we will observe the use of several of the trials, and document usage with videos and photographs.
Possible Extensions and Future Work

We plan to extend the system to support data captured via sensor networks. An interesting direction with sensor networks is to explore what interfaces enable a user to specify preferences for data capture. This work will be done in collaboration with Boyko Kakaradov.
While we are targetting this capture and access software to run on a Tablet PC, we can also test different form factors, such as stylus input using an OQO device, or a desktop interface using a relatively large (> 21”) display.
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