Project Title:  Robotic Highway Cone Deployment System
Principal Investigators: Martin Siderius (Associate Professor, ECE Dept. PSU) , Marek Perkowski (Professor, ECE Dept. PSU) and Herbert Jenkins (Traffic Control Supervisor, ODOT)

We propose to develop a concept and a model prototype of a robotic highway cone deployment system that will include both autonomous and remotely-controlled subsystems and behaviors. 

The tasks of the proposed system include:

1. Deploying delineators such as cones, tubular markers and barrels in order to channelize the flow of traffic.

2. Retrieval of these delineators to specified zones at designated times.

Achieving this task is very important because:

1. Safety will be increased by reducing exposure of workers (such as flaggers) to traffic hazards.
2. The cost savings associated with the project will be the time costs resulting from reduced delays, for both the project customers (city, contractors, etc) and the public at large.

The deliverables of the project include the following:

1. A small robot prototype “FlagBot” that will be able to deploy cones to desired areas. The prototype robot will be built using the recently available Tetrix systems used for industrial prototyping and for teaching high-school robotics. The robot includes a master computer (user controlled), a radio-controlled link to on-board computer, motor controllers, video camera, GPS and pavement sensors (like line recognition, curb, sidewalk, etc), and on-board lights to warn humans in the area, especially in bad weather and night situations, and to illuminate work areas.
2. Software for FlagBot will include:

a. Radio-controlled programs to collect, transport and drop cones to specified location with visual feedback to the human operator.

b. Autonomous programs to collect, transport and drop cones to specified locations.
c. Hardware and software mechanisms for autonomous and human-controlled behaviors.
d. Alarm and error detecting functions to alert workers and avoid traffic.
e. Video capture mode to detect intrusions in protected areas.

f. Prepare statistics of all actions (remotely controlled and autonomous) executed on the robot.

The robot hardware and software will be designed and build by two groups. The first is a group of high-school students that are part of an ongoing PSU robotics outreach program. The second group includes PSU graduate students studying robotics and embedded systems. In addition, we will solicit expertise from the PSU Robotics and Automation Society, ECE 478 class (introduction to robotics) and the “Sunday School on Quantum Robotics for Teenagers” who are knowledgeable in specific technologies related to these efforts.
