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Measurement on Range of Two Degrees of Freedom
Motion for Analytic Generation of Workspace
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ABSTRACT

To generate workspace analytically using the robot kinematics, data on range
of human joints motion, especially range of two degrees of freedom motion, are
needed. However, these data have not been investigated up to now. Therefore, in
this research, we are to investigate an interaction effect of motions with two
degrees of freedom occurred simultaneously at the shoulder, virtual hip(L5/S1)
and hip joints, respectively, for 47 young male students. When motion with two
degrees of freedom occurred at a joint such as shoulder, virtual hip and hip
joints, it was found from the results of ANOVA that the action of a degree of
freedom motion may either decrease or increase the effective functioning of the
other degree of freedom motion. In other words, the shoulder flexion was
decreased as the shoulder was adducted or abducted to 60° or abducted from 90°
to maximum degree of abduction, while the shoulder flexion increased as the joint
was abducted from 60° to 90°. The flexion was decreased as the virtual hip was
bent laterally at the virtual hip joint, and also did as the hip was adducted or
abducted from the neutral position.

It is expected that workspace can be generated more precisely based the data
on the range of two degrees of joint motion measured in this study.
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RuAzE|  SRA FAUozRe A% F4E SR FAVL 2R AT T
A3 600 | 500 | 400 | 300 [ 250 | 200 | 100 [ 50 | 0| 0 | 50 | 100! 200 | 250 | 300 | 400
800 443 | 480 | 527 | 542 | 554 | 564 | 561 551|550 | 544 | 538 | 519 | 507 | 490 | 443

700 513 | 565 | 587 | 600 | 610 | 619 | 615 |601| 600 | 596 | 591 | 578 | 568 | 555 | 516

600 | 498 | 564 | 606 | 633 | 644 | 652 | 657 | 651 |635| 624 | 627 | 628 | 621 | 613 | 601 | 568

500 | 528 | 505 | 639 | 666 | 674 | 630 | 678 | 669 |653| 622 | 639 | 648 | 649 | 641 | 630 | 601

450 | 537 | 604 | 649 | 677 | 685 | 683 | 681 | 671 (655|612 | 638|653 | 657 | 650 | 638 | 611

400 | 542 | 607 | 656 | 685 | 692 | 693 | 680 | 668 |654| 597 | 632 | 653 | 662 | 654 | 642 | 616

350 | 543 | 605 | 659 | 690 | 695 | 694 | 675 | 661 |648| 575 621|649 | 663 | 655 | 642 | 616

300 | 510|598 | 657 | 691 | 6% | 691 | 665 642 | 661 | 652 | 638 | 613

250 | 533|587 | 652 | 689 | 692 | 685 | 651 631 | 655 | 645 | 630 | 605

200 | 521|570 | 642 | 684 | 635 | 675 | 632 617 | 646 | 635 | 618 | 502

100 | 486 | 521 | 611 | 662 | 662 | 644 617 | 604 | 53 | 556

0 |434| 451|562 | 627 | 624 | 598 503

100 | 365 | 361 | 497 | 579 | 573 | 537 436
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