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Abstract

Traditional methodologies for ergonomic evaluation are too laborious to be accepted broadly. CAD flex-
flexibility and its ease can be a key to breaking this barrier. In this paper, a biokinematic modelis
suggested for interactive computer aided ergonomic evaluation. Model parameters are derived and valid-
ated by regression analysis. This model showes more flexibility than the stick and joint models. An

application is presented to show the clarity of this approach.
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Fig l.  Geometric relation between grasping hand

position and shouder joint location. D
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Fig2. Flow diogram of grasping reach prediotion model.
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Table2 - Anthropometric data of subjects

Subject Stature %tile | Sitting Sitting Arm Sboulder Acromion- | Knee
(1) height (2) | Acromion | length(4) | beadth(5) | clavicle height (7)
height ( 3) length(6)
1 159.2 5 87.4 56.3 57.3 36.3 15.7 51.7
2 161.5 89.3 58.1 59.1 35.8 15.5 50.8
3 182.6 25 88.2 65.2 58.3 37.4 15.9 50.1
4 165.3 89.7 63.0 58.7 36.3 16.0 51.5
5 167.0 50 96. 6 64.5 59.1 36.1 16.2 52.1
6 169.2 92.1 65. 4 62.1 37.2 16.3 52.5
7 170.5 75 93.6 66.8 66. 2 36.0 13.6 52.6
8 173.7 95.7 66. 1 64.9 36.5 16.5 51.8
9 175.3 93.3 66.9 67.3 37.0 17.2 53.1
10 178.3 95 97.2 67.1 69.7 37.2 16.8 53.3
11 168.7 91.1 63.5 59.5 37.7 15.9 51.1
12 174.2 94.8 65.5 63.3 36.5 16.4 53.5
Tabie3. Model parameters for prediction of shoulder joint location
Independcet 3D Coordinate of shouldes joint (Comfortable reach)
Variables Right shoulder Left shoudder
Fer(Xi) Gen (Yi) Hee (Zi) Fey(Xi) Ge (Yi) He, (Zi)
Constant |- 6,4969471| - . 1761709 | 90. 9902230 217.01920 1. 8870013 57. 981325
D . 663394255 - . 0339062 - . 08638547 |- . 09334846 . 040046521
z . 03424090 . 34313416 - . 01862126
(4) - . 026674267 . 14769287 |- . 12670097
(5) . 61170029 - . 74161720
(3) . 27766624 | - . 48696803 |- 1.7414565 | - 4.53435470 . 03716155 - 1.7375824
(1) . 25302238 . 84029858 | -. 22586915 .9603198:S
D? - . 000820295 . 000467130 . 000890154 | - . 000129815 !
A - 000602702 -. 0003060436 | . 000331471 . 000090130 |~ 000090130 . 00023543
(6) - . 000820295 . 14829207 | - . 058226242 - . 025063753 . 06855282
(6)? . 000431746
(5)° . 076395386 . 015731970 ~ . 047393835

* Variables are

same as those in Table 2
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