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1.0 Introduction

Distributed, mobile surveillance systems offer advantages over conventional stationary sensing

modalities by exploiting their ability to adapt to the environment and provide mukiple views of a

scene for interpretation. By using mobile robotic technologies to autonomously position sensors

in the workspace, a single user can control such a surveillance system as if it were a single logical

entity. In addition to the infrastructure necessary for cooperative perception algorithms to

interpret a scene, a framework must be available for automatic tasking of sensing agents to

increase the user’s battlefield/workspace awareness in time-critical situations. Such a system

must accept high-level surveillance commands, task the available sensing agents, coordinate

inter-robot conflicts and motions, and provide timely feedback and results to the user. This

research presents a mission coordination architecture known as the Checkpoint~Priority~Action

Database (CPAD) that is capable of these tasks.

1.1 Motivation

Reconnaissance, surveillance and security operations are time-consuming, tedious and potentially

dangerous but critical to the success of military and other security organizations. Recently, the

U.S. Department of Defense has begun incorporating robotic technologies in an attempt to

automate such routine and dangerous tasks while reducing human risks and casualties [Kiplinger,

20001.

The goal of Carnegie Mellon University’s CyberScout project is to create robotic mobile and

stationary sentries that extend tlie sphere of awareness of human operators. By increasing

sensory "reach", giving the robots a significant degree of autonomy and providing the ability to

task multiple platforms as a single logical entity, CyberScout seeks to augment human

capabilities, reduce exposure to risk and present timely, relevant information to the user.



1.2 The CyberScout Platforms

In pursuing these goals, we have created a group of two mobile and four stationary sentries

(CyberScouts). The mobile sentries are retrofitted Polaris All-Terrain Vehicles (ATVs) (Figure

1.1) with automated throttle, steering, gearing and braking and computation for control,

navigation, perception and communication. Each ATV has multiple cameras for both navigation

and surveillance.

Figure 1.1. Mobile CyberScout Platform (CyberATV) with Labeled Sensors.

The automatic steering, gearing and braking are actuated by hydraulics, while the throttle is

controlled by an R/C servo motor placed in-line with the throttle cable. A 2.5-kW generator

provides auxiliary power for the hydraulics, sensors and on-board processors. The computational

architecture is two-tiered: locomotion control is performed by a PC/104, while planning,

perception and communications are performed by three 350-MHz Pentium II PCs. Navigational


