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	SUBJECT:
	CLARAty Software Market Assessment


NPO-21218: CLARAty: Coupled Layer Architecture for Robotics Autonomy
NPO-30132: CLARAty Functional Layer Software Packages

Description of the Technology

The CLARAty technology is an architecture for autonomous robotics. The architecture has two main components, called layers: the functional layer and the decision layer. The functional layer contains the robotics applications and the decision layer contains the artificial intelligence elements. The functional layer includes the tasks performed by the robot, such as movement, communication, power distribution, etc. The decision layer provides autonomy for the robotic system. Object-oriented programming methods are used, with the stated advantage of software reuse. (There is always a question of how much reuse occurs as a result of object-oriented programming.)

NPO-30132, the CLARAty Functional Layer Software Packages, expands the functional layer described in NPO-21218. Elements of the functional layer include: input/output (I/O) control, motion control, vision and perception, mobility and navigation, system, communications, and manipulation. The goals stated for this technology are to:

· provide a common platform for robotic research and operations

· provide generic software components which encapsulate robotic functionality

· provide an easy interface to the robotic components

· attach appropriate generic components to specific hardware

· provide a mechanism to easily extend and modify the framework.

Applications

As noted in the NTRs, applications include:

· general robotics (especially mobile robotics)

· factory automation robots

· home and healthcare robots

Relevant Research and Development

The robotics field is large and active, with participants from industry, academia, and research institutions. A few example research efforts are described below:

Carnegie-Mellon University

The Robotics Institute at Carnegie Mellon University was established in 1979 to conduct basic and applied research in robotics technologies relevant to industrial and societal tasks. The institute receives major funding from several sources, including DARPA, NASA, NSF, and industry.

Evolution Robotics

Evolution Robotics™ provides robotics software technologies, embedded systems, and professional services that assist manufacturers in bringing robotic products to market. The Evolution Robotics Software Platform (ERSP™) includes robotics software architecture, application development tools, and core robotic functionality modules in the areas of computer vision, autonomous navigation, and human-robot interaction. The Evolution Robotics engineering team includes experts in robotics architectures, vision, speech recognition, human-robot interface, navigation, and consumer and industrial products. Many of the engineering team are also professors at academic institutions including the California Institute of Technology and University of Southern California, performing robotics research. 

iRobot

iRobot Research & Development laboratory is funded predominantly by DARPA and the Office of Naval Research with the goal of developing advanced mobility systems, intuitive user interfaces, multiple robot collaboration algorithms, embedded intelligence, dynamic programming environments, and machine learning algorithms. 

Market Overview

The robotics market is divided into four broad use categories: 

· industrial.

· personal.

· for medical or surgical use.

· autonomous. 

Known mostly for their role in the automobile manufacturing industry, robots have also become commonplace in the electronics, food and consumer goods, life sciences, plastics, and rubber industries. Other uses include warehousing, exploration, and electrical generation, as well as space missions. One driver of future growth is expected to be the application of robotics to new markets, with mobile robots experiencing the highest rate of growth.

The Robotic Industries Association (RIA; Ann Arbor, MI), founded in 1974, represents 230 robot manufacturers, component suppliers, system integrators, end users, consultants, research groups, and educational institutions. RIA collects and reports statistics each quarter based on actual totals provided by member companies, which RIA estimates represents over 90% of the North American robotics market. According to the association, U.S. factories utilize an estimated 135,000 robots, making the nation second worldwide to Japan. Despite the difficult environment experienced by capital-equipment companies since 2001, robot orders have shown a signficant upswing in the last two years and are approaching historic peaks. Orders from North American companies were up 19% in 2003 to $913 million, with 32% going to non-automotive applications (RIA 2004). 

Currently there is no accepted operating system standard for robotics. 

Companies active in robotic architecture development are listed in the accompanying spreadsheet, along with contact information and the results of NTTC's initial contacts.
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