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A Development of an Ergonomic Assessment System by Integrating a Digital Hand with a Product Model (2nd Report)
— A Function of Grasp Stability Evaluation and an Optimization Method for a Grasp Posture —

Yui ENDO, Satoshi KANAI, Natsuki MIYATA, Makiko KOUCHI and Masaaki MOCHIMARU

The purpose of this research is to develop a virtual ergonomic assessment system that evaluates grasp stability and ease of grasping of
products such as digital cameras without real subjects and physical mockups by integrating 3D digital hand models with the 3D CAD
models of the products. In this paper, we propose “ease of grasping” as a new index for the assessment. This index is calculated from the

“EOG-map”, in which example grasp postures of real subjects are plotted as principal component scores in low dimensional space. We

also propose an optimization-based correction method for an inappropriate finger posture by using the EOG-map.
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Fig.1 An overview of our system
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Table 1 The relation between grasp stability and ease of grasping
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Fig.2 The proposed system for evaluating ease of grasping
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Fig.3 The grasp posture reconstruction for EOG-map generation. (a)
Measurement of the positions of the feature points on hands and
products using MicroScribe, (b) feature points on hands, and (c)
a reconstructed grasp posture.
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(a) Sample objects

(b) Primitive objects
Fig.4 Sample objects used in the test for generating the EOG-map
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Fig.6 The ease of grasping evaluation map (EOG-map)
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Fig.7 The grasp posture comparison for cylinders
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Fig.8 The results of the grasp posture optimization. The left portions
are the grasp postures before the optimization, and the right
portions are the ones after the optimization. Each number in the
figure represents the similarity for the goal posture.
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Fig.10 An overview of the method using a genetic algorithm.
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