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Abstract
In this paper, the authors design a sensor network archi-

tecture for soil and weather data collection and database gen-
eration. A multi-sensor device containing sensors for ex-
tracting soil characteristics operates as the first component
of this architecture. It connects to a mobile phone which fur-
ther connects to a base server system. An XML file contain-
ing location and time specific data travels through the net-
work with soil information. At the base server, the system
fetches weather information based on location parameters
and a database is created where XML files provide values
for every entry. The authors describe few potential applica-
tions of this architecture and express how this database can
grow more with continuous participation.

Categories and Subject Descriptors
C.2.1 [Computer-Communication Networks]: Sensor

networks
General Terms

Measurement, Design
Keywords

Database, Sensor Network, Soil, Weather

1 Introduction
Mobile phones are one of the most widely used portable

devices. These days, with smartphones coming into the
picture, a large number of operations are carried out us-
ing mobile phones. Being accessible at any remote loca-
tion, they can play a key role in data collection for large
databases. Also, with enhanced drivers and ports, various
sensors for specific information can be connected with a mo-
bile phone, which can convert locally sensed data into an
entity of global databases. In this paper, we observe the re-
quirement and importance of a combined soil and weather
information database, and design a sensor network architec-
ture in order to generate one such database. Our architec-
ture consists of a small sensor device containing multiple
sensors for collection of specific soil characteristics. This
device then connects to a mobile phone, where an applica-
tion enables data extraction from sensors and forwards it to a
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base server, which further collects weather information with
the help of geo-tagged file from the mobile phone. Finally,
the server generates database from this collective data. We
envisage a deployment of these sensors with participation of
volunteers who can help build up a large database. We ex-
pect such data to be of importance in scientific research and
agriculture practices.

2 Database Structure
We are designing a database for soil and weather infor-

mation collected using a portable sensor device from a given
location at a given point in time. This database constitutes
of location parameters (latitude and longitude) and date and
time of data collection as metadata. Since weather and soil
information varies over seasons and within a day as well,
time and date both are important information needed with
the collected data. Weather information contained in the
database includes: atmospheric temperature, precipitation,
annual rainfall, wind velocity, air pressure and daylight pe-
riod. Soil information includes: Soil type, depth of soil sam-
ple, soil temperature, soil humidity and soil pH. This device
enables data extraction for the database in the required for-
mat. This collection of data can be performed either by vol-
unteer workers willing to contribute in growing the data, or
by trained professionals for scientific purposes. Another ap-
proach can be with the use of this device directly by farmers
and agricultural workers for whom it can provide added ser-
vices of assistance, as proposed in [1].

3 Sensor Network Architecture
Our network architecture, as shown in Figure 1, consists

of a sensor device containing three sensors. This device is
connected to a mobile phone via USB Bridge. The mobile
phone uses GPS service for location information and then
sends a file over GPRS to a base server via Internet. This
base server system connects to the internet for additional in-
formation and finally maintains a database for the soil and
weather data. Components of this architecture are described
below.

3.1 Sensor Device
The first component of sensor network architecture is the

sensor system. In this poster, we present a small portable
sensor device which combines together sensors that can be



Figure 1. Sensor Network Architecture

used to determine relevant characteristics of a soil sample.
We include three sensors: temperature, humidity and pH.
They are placed in a pointed headed rod-like device which
can be placed inside soil at any desired depth. These three
sensors are connected to the ADC terminals of an AVR
microcontroller which appropriately digitalizes the obtained
value to a specific number. This provides a quantitative mea-
sure for the respective soil characteristics. The user simply
inserts the device into soil at the desired depth and connects
it to the mobile phone using USB Bridge, which will fetch
data from it. Once, a request for data extraction is made from
the phone, this microcontroller sends the digitalized values
of three sensors to the mobile application. This completes
the task of the sensor device and now the mobile application
for data transfer performs the next step.

3.2 Mobile Application
The application on phone performs the transfer of infor-

mation over the network. Once the user starts the applica-
tion, he inputs the depth at which sensors were placed and
then makes a data fetch request. This initiates the transfer
of sensor values from the sensor device to mobile applica-
tion. Here, these values are stored in local variables and then
placed in an organized XML. The XML, as shown in figure
2, first places date and time information. Since geo-tagging
of collected variables is required in the database, the appli-
cation initiates a GPS service in order to get the coordinates
(latitude and longitude) of the particular location. These co-
ordinates are then placed in the XML, completing metadata
required with a data sample. Now the soil depth, along with
the soil temperature, humidity and pH information are ap-
pended in the XML file. This file is now sent to the base
server system for further processing.

Figure 2. XML file as sent from mobile phone

3.3 Base Server System
This system lies on the receiving end of the network. It

receives XML file from the mobile phone containing soil in-
formation and metadata. Application on this system then
parses through the XML and extracts latitude and longitude
as well as time and date. Now all the weather information
required by our database is extracted from existing internet
databases along with soil type based on the location. Loca-
tion and date-time are fed into search and required weather
information is acquired. All these values are appended into
the XML. Now the XML at this point contains all values re-
quired in our database entry. The application then inserts
these values into the database. This completes the procedure
of data extraction and recording.

4 Conclusion and Future Work
This database containing combined soil and weather data

can convert into a very large database with appropriate de-
ployment. Volunteer workers spread over a large span can
help gather large quantities of important data. Also this
database can be useful in scientific research as well. One
direct application of this system can be with the Crop Man-
agement Device proposed in [1] where algorithms built over
this framework can provide assistance to farmers. With more
participation, the size of database can increase at a very good
rate. We expect improvisation in the mobile application, soil
sensors and the network architecture as this work progresses.
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