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10. Development of the Safety Design Supporting System for the Purpose
of the Optimum Design of Man-Machine System*

by Shoken SHMIZU™™ and Shigeo UMEZAKI™™

Abstract: This report proposes a new safety design supporting system which is called the "imformation
shared development model". The conventional safety design process depended on intuition and experi-
ence of the personal. Safety measures were sometimes not proper in this case for that reason. The new
systematic safety design supporting system was developed for that porpose.

The "information shared" means that the machine designer and user share the information by using the
latest information technology such as the database(DB) and the virtual factory(VF). The systematic
cooperated safety design between designer and user was executed by sharing the databese of labor acci-
dents or safety measures. The evaluation of safety design was also executed by sharing the software tools
of virtual factory. It could estimate the defect in the layout, the work load for the operator, the easiness
of the maintenance work, and the effectiveness of safety measures.

The "development" means that the supporting system develops itself by the integration of the knowl-
edge of safety design. The design principle of new supporting system was based on that the knowledge
developed by the interaction of the inside of the database and the inside of the head of the designer. The
self-developed spiral model was proposed based on such principles.

The new supporting system was applied to the real production line or robot systems, and it was proved
that this system has a ability to evaluate not only the validity of safety design but also the appropriate-
ness of human suitability.
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Fig. 1 One direct data communication model.
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Fig. 2 For feedback data communication model.
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Fig. 3 Common information development model.
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An assumed actual work form.
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Photo 4 Evaluation by a man-machine simulator.
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Table 1 List of safety measures
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HATZEREFHREET A 7 A Substantiation system for before safety design

REEWIERT —F N—2R
Safe technology information database

FERET —FR—R
Labor accident database

< vy 3DV al—H
Man-machine 3 D simulator

Software for simulating production sys

EEVAT AV Ialb—varyYfBYy 7 07T

tem Software for analytical human being movement

AFEVMERITH Y 7 b7

ANHEWELET —F AT P —ROEEEE
Communications equipment
and sensor for human registrating movement position data

v

MEY 7 roxT

Combination software

VRERAYZ7 b7
Software for VR display

ZEXKHEIEL AT L Substantiation system for confirming safety measures

REFR

l

BErRyY MMLI A~
Multiple robot processing line

Safety measures l

FEBR UL HEMEREIRBE

Hazardous pinching point work area

Fig. 4 Structure of safety design supporting system.
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Fig. 5 Operation process of the safety design supporting system.
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