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1. Introduction
by Hiroyasu IKEDA** and Shigeo UMEZAKI**

Abstract; Rapid introduction of new type robots, such as collaborative or mobile robots, to the industrial
environment is anticipated, but the diffusion of these robots is difficult under the present condition. The
reason is that conventional protective measures like fences cannot be applied and moreover new types
of measures instead of fences do not have been developed for practical application. On the other hand,
hazardous human operations required approaching machines without stopping the machine movable
parts still remain and are difficult to prevent industrial accidents by applying conventional protective
measures. These operations, such as maintenance, trouble-shooting, adjustment, etc., are called
"hazardous point nearby operations"” which are considered one of the forms of "man-machine cooperative
working systems".

To solve the above safety problems, a project research on the theme of the "Research on Fundamental Safety
Technologies for Man-Machine Cooperative Working System™ started in 2002, and it had tried to establish
fundamental safety measures including methodologies and devices until 2007. This project research was carried
out the following sub-themes:

a) Clarification of the conditions of man-machine coexistence and collaboration and the inherent safety

structure.

b) Development a mobile object follow-up technique applied with environment recognition technology.

c) Establishment of accident prevention measures for the hazardous point nearby operation.

This final report announces the sequel of the midterm report and is mainly concerned with new results
obtained in the latter term of this project.

Chapter 2 is related to the subject a) and describes a new safety device for human-collaborative robots. This
device designed according to the safety guidance for human pain tolerance reported in the midterm report
functions as a normally closed type clutch, and can realize safe torque control. Its fundamental characteristics
of control and safety performance were found suitable for practical robot application.

Chapter 3 and 4 are related to the subject b). Chapter 3 describes a new object detection method for man-
machine coexistence systems using omni-directional vision sensors, which were proposed in the midterm
report. In addition, a normality confirmation method with reference pattern comparison was discussed and
experimented. Chapter 4 proposes a communication method for mobile robots by recognizing operator's
gestures. This method was designed to reduce accidents caused by communication error, and the misrecognition
risk of this method was evaluated.

Chapter 5 is related to the subject c). In this subject, the industrial accident analysis, the accident prevention
strategies for hazardous point nearby operations and for plural workers' operations in large scaled productions
are reported in the midterm report. This chapter is a follow-up of the fundamental prevention consideration for
hazardous point nearby operations. On the basis of this consideration, a new protective device of wood cutting
machine (circular saw) which was a typical machine used in such hazardous operations was proposed.

Keywords; Man-machine system, Collaboration, Inherent safety, Environment recognition, Gesture
recognition, Risk assessment, Protective measure, Safe design
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