
Software
All software run by this project functions under Linux version 2.6.20-17-generic.
The centerpiece of the operation is Infobomb. Infobomb is a web interface to a
mySQL database stored on Stewie, which enables an easy view of the data with-
out requiring the user to log into the database itself. On topof being a front end
to the database, Infobomb guarantees a reliable data transfer from the client to the
database by checking for duplicates. This is made possible by the structure in the
�le name. Each �le name sent to Infobomb from the client has information on the
time the data was collected, the project the data was collected for, and a check-
sum at the end of the �le name to make sure the �le has not been sent previously
or corrupted in transfer. The main piece of software on the PMP itself is minicom.
Minicom is used on the PMP in order to provide a direct route ofaccess through the
laptop connected to the PMP to the Sonde itself. The sonde itself is self-suf�cient,
as it contains the appropriate software to run all required tests, as well as to cali-
brate itself to insure optimal measurements in whatever environment its run in. A
series of scripts in the PMP memory synchronizes the PMP to the local time, runs
the sonde, collects the data in a �le, and sends the �le to Infobomb via the RAZR,
as well as making sure that all scripts are up to date directlyfrom the source.

Visualization
infobombThe infobomb stack provides the underlying gathering and transport
mechanism. This makes it possible for the units to automate the process of caching
data locally for a con�gurable time period, packaging the data, reliably transfering
it to the central server. The server side of the infobomb stack manages the insertion
of the data into the schema and accounting tasks. The graphs are rendered by a
series of dynamically generated PHP scripts. infobomb alsomanages the serial-
ization of the sensors and the readings making it possible toswap sondes and still
track �eld-time, readings,etc. for calibration purposes.

MashupThe picture itself is a satellite view of Springwood lake, superimposed
on the picture is a trail of thumbtacks that marks the path taken through the lake,
and the times underneath the graph with the line pointing to the corresponding
location indicate the time that the location in question wassampled. The data on the
chart corresponds to the time, which corresponds to the location, this enables us to
gather data from all around the lake, and by looking at where we were and when we
were there, we can take the raw data and arrange it into a tableshowing the exact
data displaying the presence or absence of, or the quantity of Ph, Conductivity,
Dissolved Oxygen, and the like.

Future
Much work remains to be done in terms of effective visualizations of the data. Now
that the design and engineering work is complete we plan to organize and publish
a reference design under an open content license. We have begun to examine how
we might engineer a low-cost turbidimeter designed for our sampling locations.

For more information seehttp://cs.earlham.edu/ ˜ hip/keck xxx check
this

This mashup was built using Google Earth (standard edition), GNUplot, and the GNU Image Manipulation
Program (GIMP).

A: Life sensor
B: Quark sensor
C: Dark matter sensor
D: Klingon sensor

A: Battery
B: Single-board computer
C: Charge controller
D: Cell phone (duh)

A: Pelican case
B: Solar panel
C: Water sonde

Hardware
The ultimate goal of the hardware created by HIP for use by this project is to be
a simple, durable and functional as possible. The outer shell of each unit is a wa-
terproof Pelican case with holes drilled in it at regular intervals to allow for the
attachment of internal components. The heart of the device is a small, independent
computer unit, called the PMP, which drives the functionality provided by the unit.
The PMP is a small, single-board embedded processor, using an ARM chip and
�ash memory. The entire unit is powered by a large battery situated at the bottom
of a case, which is connected to a charge controller, which sits next to the PMP.
Power to all components is routed through the charge controller. Connections to
the outside world are handled threefold. The PMP has a wired connection directly
to the sonde unit, which plugs into a port on the side of the Pelican case. There is an
additional port to handle charging the battery, which is done by solar power, and a
serial port allows direct access to the PMP through a nearby laptop with the appro-
priate software installed. In order to gain remote access tothe machine, a Motorola
RAZR cellphone is af�xed directly inside the case, which allows the PMP to send
data to a central database as it accumulates. Short of full immersion, the entire unit
is waterproof. The cable from the case to the sonde itself is fully waterproof and
can easily survive full immersion. The sonde gives the unit the capability to run
many different tests on the water its submerged in, such as Ph, Dissolved Oxygen,
and Oxygen Reduction Potential.

Typical �eld-deployable water parameter measurement devices with the capability to store and transmit readings via the public switched telephone network are very expensive and almost always
use proprietary software. Here we present a simple, inexpensive design based on commodity off-the-shelf hardware, open source software, and an industry standard water sonde.

Each unit is powered by a small solar panel which charges a battery which is housed in a waterproof case with a single board computer and charge controller. The unit communicates data via an
embedded cell phone. All of this makes it possible to deploy the unit in remote locations without power or wireline/wireless data service.

The units measure, record, and transmit the water's temperature, conductivity, oxygen reduction potential, resistivity, dissolved oxygen, and pH. To analyze the reported parameters we built a
simple mashup with Google Earth which visualizes the data.
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