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Development of an Analytic Algorithm for Reach Prediction

Abstract

Today, rapid development and timeliness of introducing a new product be-
comes a more influencing factor of determining its competitive power due to a
shortened product cycle, while rapid improvement of manufacturing technology
makes product design and manufacturing fuse together. This implies that prod-
uct usability evaluation and improvement starts right from its design phase,
resulting in less development time and cost. To make this possible, proper as-
sessment of human reach is one of essential functions for ergonomic product us-
ability evaluation, specifically in the platform of computer-aided ergonomic
evaluation models or any CAD system with a built-in man model. In this study,
an analytic reach prediction algorithm ensuring the posture that human natu-
rally takes, is presented by employing the methods developed for robot kinemat-
ics. Among robot kinematic methods for solving the multi-link system, the
resolved motion method was found to be effective to solve human reach as a re-
dundant manipulator model. Also, the joint range availability was used as a
performance function to guarantee human naturalness. The result is expected
to be directly applicable to product usability evaluations.
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oint Hip Shoulder Elbow | Hand
ume 1 2 3 4 5 6 7 8
interval
0 1571 | 1.571 | 0000 | 0.000 {1571 |1.571 1571 0.000
1 1.570 | 1.572 | 0.007 | 0.006 | 1.563 | 1.530 | 1.555 | 0.007
2 1.571 | 1.573 | 0.001 | 0.019 | 1.547 | 1.489 | 1.539 | 0.013
3 1.573 | 1.569 | 0.007 | 0.028 | 1.537 | 1.448 | 1.523 | 0.018
4 1.576 | 1.578 | 0.001 | 0.039 {1.524 | 1.408 | 1.506 | 0.023
5 1.581 | 1.561 | 0.010 | 0.048 | 1.513 | 1.367 | 1.490 | 0.028
6 1.583 | 1.591 | 0.008 | 0.058 | 1.499 | 1.328 1.474 0.032
7 1.593 | 1.539 | 0.023 | 0.066 | 1.489 | 1.287 | 1.455 | 0.036
8 1.590 | 1.627 | 0.032 | 0.077 | 1.474 | 1.251 | 1.444 | 0.041
9 1.610 | 1.478 | 0.063 | 0.084 | 1.467 | 1.209 | 1.422 | 0.043
10 1.573 | 1.723 | 0.10 | 0.096 | 1.447 | 1.186 1.432 0.051
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