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Typical eld-deployable water parameter measurementais/with the capability to store and transmit readings veapiblic switched telephone network are very expensive andst always
use proprietary software. Here we present a simple, inesypedesign based on commodity off-the-shelf hardwaren gparce software, and an industry standard water sonde.

Each unit is powered by a small solar panel which chargestarigathich is housed in a waterproof case with a single boampriter and charge controller. The unit communicates datarv
embedded cell phone. All of this makes it possible to depghayunit in remote locations without power or wireline/wes$ data service.

The units measure, record, and transmit the water's terpetaconductivity, oxidation-reduction potential, saly, total dissolved solids, dissolved oxygen, and pH. malgze the reported
parameters we built a simple mashup with Google Earth whsilahzes the data.

Hardware Software
The HIP group uses off-the-shelf hardware to develop inespe, simple, durable The software stack responsible for the sampling, datafearsnd storage of the
and reliable portable monitoring platforms (PMPs). Tharsaf the unit are en- water parameter data all runs under Linux on either the egdgmbdomputer (PMP)
closed in a weatherproof Pelican case which is customizedch@mnting the dif- or a server maintained by the Computer Science Departmetttifopurpose. That
ferent components of the unit. The case has has 3 main comtsonbich are the server also holds the database (Infobomb) where the remdmgarchived. All the
small single board computer (TS-7260), a charge contr@eocos CML10-2), a software that runs on both the server and the PMP's is opertsoiMembers of
cellphone (Motorola RAZR V3) and a battery (EP28-12 B.B.tBat). The case the HIP group are responsible for developing and con gutimg software. The
Is carefully modi ed to allow the attachment of external ams while continuing most important part of this software stack is Infobomb. bdmb consists of a web
to be weather-tight. The external components of the PMRidecla solar panel Interface written in Python and Django, which provides asc® the data stored
(Sharp NE-80OE-NJE) and a sonde (YSI-600R). Each of the caemis has a spe- In a mySQL database. Infobomb provides an environment wailicavs a user to
ci ¢ function and is important to the overall functionaligf the unit. The solar view the data in a browser, without having to connect to tHalmse and execute
panel is the power source for the unit, it its attached to terge controller and SQL commands.

It charges the battery which in-turn powers all the other gonents of the unit.
The charge controller monitors the battery's charge leaal$ charges the battery
when necessary. At the same time, the charge controlleraists power from the
battery to each component of the unit. The sonde consisevefal sensors which
are responsible for sampling the water for the differenapaaters. In our software
architecture, the sonde is controlled by the single boardptaer, however, the
sonde is capable of sampling and storing data independenthell. When probed,
the sonde reports the data values to the computer whichsdiogen in a le. The
computer probes the sonde at a set time interval and is progeal to transmit the

On top of being a front end to the database, Infobomb provadesliable data
transfer from the PMP's to the database. Infobomb can stata fdiom different
projects and does not need to be recon gured each time a ragacprs added. The
data in Infobomb is reliable in that, Infobomb detects cptata, out of range data
and duplicate data. This is done by calculating an MD5 chaoksn the client and
then sending it along with the data to the server. The sewsr th-computes the
checksum and compares it against the submitted checksuhe @etver side.

data to the database at another set time interval. The cempanhsmits the data Visualization
by activating an integrated GSM modem in the cell phone ard ttonnects to a _

server in the CS network. The computer can also receive aoftapdates via this InfobombThe infobomb stack provides the underlying gathering andsport
link. mechanism. This makes it possible for the units to autonm&@itocess of caching

data locally for a con gurable time period, packaging thésgdaeliably transferring

It to the central server. The server side of the infobombksta@nages the insertion
of the data into the schema and accounting tasks. The grapherdered by a
series of dynamically generated PHP scripts. infobomb alanages the serial-
ization of the sensors and the readings making it possilsavap sondes and still
track eld-time, readingsetc.for calibration purposes.

MashupThe picture is a satellite view of Springwood lake, supeosga on the
picture is a trall of thumbtacks that marks the path takeough the lake, and the
times underneath the graph with the line pointing to the esponding location
Indicate the time that the location in question was sampldtk data on the chart

A: Pelican case A: Battery corresponds to the time, which corresponds to the locatmenables us to gather

B: Solar panel B: Single-board computer data from all around the lake, and by looking at where we weck \eahen we

C. Water sonde C: Charge controller were there, we can take the raw data and arrange it into asabiging the exact
D: Motorola RAZR cell phone data displaying the presence or absence of, or the quaritiydoConductivity,

Dissolved Oxygen, etc.

Future

Much work remains to be done in terms of effective visualra of the data. We
have developed scripts that make the process of generagnmashup somewhat
easier than doing it completely by hand but not enough sattlsastraight-forward
for a non-technical person.

Now that the design and engineering work is complete we maorganize and
publish a reference design under an open content licensehawe begun to ex-
amine how we might engineer a low-cost turbidimeter degidgoe our sampling

A: Dissolved oxygen :
Y9 locations.

B: pH reference

C: ph glass/ORP This mashup was built using Google Earth (standard edjt@NUplot, and the GNU Image Manipulation For more information sekttp://cs.earlham.edu/ ~hip
D: Temperature Program (GIMP).



