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INTRODUCTION

There are three critical environmental challenges which are (1) the expanding Population, (2) the ecosystem, and (2) the contaminants. The expanding population is driven by the pressures on land use, industrial development, power generation, and water resources. The ecosystem is motivated by a complex biological system such as the habitats, plant communities, energy and nutrients, fish and animal populations, and the strong impacts of population, land use, and industry. The contaminants are driven by the misuse of sewage, organic wastes, pulp mill discharge, industrial oil, paint, metals, non-point source pollution such as fertilizers, pesticides, acidity, and heavy metals like cadmium, nickel, cobalt, lead PCB.

The application of robotics technology, particularly mobile sensor networks, to the observation, monitoring, and remediation of environmental systems. The challenge is in the monitoring of large-scale distributed dynamic systems with complex interactions and impacts.

Robotics is a multi-disciplinary field that aims at embedding environmental sensor technology with distributed communicating (wired and wireless) software driving electronically controlled mechanical structures to build an intelligent (augmented) mechatronic machine. A robotic sensor network provides a platform for a hands-on environment that integrates the concepts in the topic areas such as computer architecture, communication, networking, programming, and sensor technology. The challenges for developing robotic sensor networks are motivated by the need for mobility in complex outdoor settings such as the control of multi-vehicles, control and communications architecture, planning and reasoning algorithms for model estimation, and human-system interaction system such as management and risk.

The project consists of building an ad-hoc, wireless, robotic sensor network that can be controlled through a wireless internet connection. The purpose is to outline the hardware and software architectures necessary for a remote robotic vehicle to be controlled from the Internet. It serves as a building block to describe a general remote robotic architecture that can be used to support a variety of remote robotic applications. A host PC will be able to capture the video sensor information on controls displayed on the screen. Sensor nodes must be self-organize, communicate, and coordinate the execution of operator command while being set in an arbitrary ad-hoc distribution. The project uses the Internet technologies and Intel’s Stargate board. The architecture designed in this project can be used to support a set of mobile robots send in an exploration mission that is remotely controlled by an operator. The project involves the node inter- and intra-communication, sending motion commands, and routing and relaying of video information.
OBJECTIVES

The project is to improve the above graphical robot system as follows:

1. Objective 1: Study the analysis of a Stargate Xscale based sensor networks and learn the design motivation for each of the following issues: (1) computer architecture in sensor network node,  (2) power management issues in Satrgate and operation modes, (3) basics of routing in mobile ad-hoc networks and support, (4) tiny operating system in Satrgate, (5) Stargate embedded processor hardware and software, (6) wireless communication support, (7) video acquisition from WebCam and support, (8) relaying of video data and support, and (9) client-server communication issues.

2. Objective 2: Design of a client-server communication model between the operator station (client) and a robotic sensor network (server). Implement a sensor network head election algorithm to determine a head node that assumes the function of a dynamic server (DS). DS head communicates with the client and with the other sensor nodes. DS head receives requests (motion or video) from the client, forward implied requests to the nodes, serves as a network relay for video transfer from nodes to client.
PROJECT MANAGEMENT 

Coordinate group meeting with the instructor and the Teaching Assistant

1. Task 1 (4 weeks). Getting familiar with the Stargate Sensor Network that will be available soon in the Robotics Lab. Study its architecture, tiny Linus operating system, buses and interfacing, it WebCam camera. Study how to develop software for Stargate on a PC and download executable programs. Determine software support for Stargate for wireless communication, acquisition of video, and video relaying among the node and to a wired station. 

2. Task 2 (8 weeks): Develop your own Stargate ad-hoc sensor network with full instructor guidance, consulting, and supervision: 

a. Design a simple client GUI to issue commands for motion and for video data with some specification of location. Search the Internet for similar application ideas as suggested by the instructor. 

b. Consult with instructor on how to design a network head election algorithm. Implement the algorithm.
c. Design a simple server program which is to installed on all the nodes. At a given time, only the current network head runs the server program and the other nodes should run a service programs that receives request from the server for a specific service function such as motion or video forwarding. Put with the instructor a plan for developing the above ideas.

d. Test the design system by issuing a command from the client to acquire video from a specific sensor node and display the received video on the client GUI.

e. Develop some operation schemes for forwarding of video from a given subset of nodes (geographical locality) in a predefined manner such as round robin. Implement the request at the client and server.

f. Test the sensor network in a fully ad-hoc configuration and determine its ability to reliably operate to serve the above defined functions.

SENSOR NETWORK GROUP:

1. Jawad Sheikh (leader)

2. Hussain Muhammad

3. Mohammad Al-Radhi

4. Mohammad Younas





















































































































