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Functional Evaluation of Effective Muscular Strength Based on a Muscle Coordinate System
Composed of Bi-articular and Mono-articular Muscles
- Simplified Measurement Technique of Qutput Force Distribution -

Toru OSHIMA, Tomohiko FUJIKAWA and Minayori KUMAMOTO

It has been previously reported that the output force distribution at the wrist demonstrated in a hexagonal
shape, and the conventional joint coordinate system discussed with only joint torque could not explain
human output force characteristics. The results obtained in the present experiments were: 1) Characteristics
of the hexagonal output force distribution made it possible to estimate the hexagonal shape from only four
measured output points. 2) All estimated hexagonal shapes of the subjects employed showed sufficient
reproducibility and reliability, and could represent the output force characteristics of each subject.
3) Individual functional effective muscular strengths could be evaluated from the hexagonal output force
distribution. And, this technique can be applied effectively to the field of rehabilitation or sport where the

evaluation of muscle strength is needed.
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Fig. 1 Output force distribution and functional
effective muscular strengths
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Fig. 2 Hexagonal output force distribution
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Table 1 Functional effective muscular strength

FEMS
Nm| Ta Tet Tt Te2 T Tes
Subject
Sa 34.1| 48.7133.4 ] 23.4112.0124.0
Seat Belt Frame /Gn
Force sensor

Fig. 3 Apparatus for functional effective muscular
strength testing
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(b) Method 2

(¢) Method 3

Fig. 4 Estimation methods of output force distribution
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Fig. 5 Measuring points for testing the methods
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Fig. 7 Examination of the estimation methods
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Fig. 8 Output force distribution (subject:Ss, Sq, Sn, Sy
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Fig. 9 Sum of functional effective muscular strengths
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Table 2 Variance analysis table

To+T Sum of |Degree of |Unbiased|Variance
@70 square |freedom  |variance |ratio
Subjects| 38875.80 9 4208.20 122.52

Times 121.48 4 30.37 0.88
Error 1236.50 36 - 34.35
Total 39233.80 49 800.69

Table 3 Evaluation of measuring and evaluation method

Tu+Te|Te+Te|Ta+Te

Table 4 Functional effective musclar strength
(subject:Sv, Sd, Sh, S1)

Vriance ratio by

subjects Vo) 122.52 | 133.54 | 87.27

Vriance ratio by
measurement times ( V1)
Coefficient of

reliability (R)

0.88 0.89 0.61

0.98 0.98 0.97
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FEMS .
~N'm| Ta Te Te Tee | To | Te
Subject
Sb 49.6 | 16.8 | 54.3 | 54.4 | 67.8 | 26.5
Sa 544 26.4|41.3)| 41.2] 16.7 | 13.7
Sh 26.8 1227188 18.8[ 144 11.0
Sy 13.8| 11.820.9 | 20.9 | 24.2 | 14.7
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