
Overview

The CI Rainbow research project is a framework for

establishing a wireless sensor network (WSN) supporting

real-time and long-term environmental studies on Santa

Rosa Island in the Channel Islands of California

archipelago. The CI Rainbow system is an open framework

designed to incorporate a variety of sensors into the

system in a generalized manner. The sensor nodes are

supported by an infrastructure utilizing communication

links and protocols, database storage, and OAM&P. Access

tools have been designed and deployed on an exploratory

solar-powered self-sustainable WiMAX and WiFi network.
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Prototype Sensor: Soil Moisture

The soil moisture sensor is a combination temperature and

humidity sensor encased together so data may be collected from

underground.

Sensor Software

• Written in python.

• Polls sensor for 

temperature data.

• Polls sensor for humidity 

data.

• Wraps the data collected 

and hands off to Node 

Manager.

Prototype Sensor: Temperature

The soil moisture sensor is a combination temperature and

humidity sensor. These two data points may be used together to

calculate the current soil moisture.

Sensor Software

• Written in python.

• Polls sensor for temperature 

data..

• Wraps the data collected and 

hands off to Node Manager.

Prototype Sensor: Anemometer

The anemometer measures wind speed. As the sensor spins faster

or slower, the voltage given is higher or lower. A analog to digital

circuit is needed to calculate the wind speed.

Sensor Software

•Read in the voltage from the 

Sensor.

•Map the voltage reading to 0-1023.

•Hand off data to Node Manager

Data Packaging

All data in the CI Rainbow system is stored in JSON

format. By storing all the data in a standard format,

researchers can focus on the data itself rather than how

it is formatted. Here is an example of temperature

data:

{‘date’:545977200,‘data’:{‘temp’:21.3,
‘humd’:73}}

Motivation and Goals

This research is motivated by the need for a convenient

way to access data from multiple field research disciplines

from a distant and remote location.

Our goals for this project are the following:

• Create a generic WSN system to allow for many types

of sensors.

• Package the data in a standardized format so data can

easily be shared among research groups.

• Provide a method of remote management and control

of Sensor Notes.

• Use sustainable power sources (solar).

Map of Exploratory Network

An exploratory network has been deployed across

campus with sensor nodes in CI Park and multiple long

range antennae connecting those sensors the CI

Rainbow network.

Pictured above is an approximation to the current

layout of the system. This proof of concept network

shows that the system can indeed collect and transmit

data over a terrain and environment similar to that of

Santa Rosa.

Figure showing the high-level architecture of the CI 

Rainbow WSN System.


