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Chapter 1

Appendix

1.1 Materials and Method

1.1.1 Calculation of the torque to raise up the finger

If L=9cm and D=1.4cm

Torque[Nm] = Force ∗ L

Force [N] = m*9,81
(1.1)

With the assumption that the human body has the same weight than the water :

m [Kg] =Vfinger ∗ 1000
Vfinger = π ∗ r2 ∗ L = π(0.007)2 ∗ 0.09 = 1, 385 ∗ 10−5m3

so m = 0, 014 [kg]
Force= 0.136 [N]

Torque= 0.0122 [Nm] (1.2)

Figure 1.1: Motor torque

As the body is not composed of only water and to avoid the effects of muscle movement, the minimum torque
was set at 0.122 [Nm].
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1.1.2 Calculation of the resolution

A previous search indicates that during a tapping motion at a frequency of 1.25Hz, the flexion time corresponds to
0.1s and the extension time corresponds to 0.2s. So if the record is 1000Hz, the minimum resolution equal:
resolution = 30

0.2 ∗ 1000 =0.15 degree

Figure 1.2: Motor resolution

1.1.3 ASCII table

Figure 1.3: Ascii Table [?]
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1.1.4 Electronic circuit for the servomotor Dynamixel

Figure 1.4: Electronic circuit for the servomotor Dynamixel [?].
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1.1.5 Plan SolidWorks

Plan prototype 2
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Figure 1.5: Plan of piece 1 of prototype 2
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Figure 1.6: Plan of piece 2 of prototype 26
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Plan prototype 3

Figure 1.7: Plan of piece 1 of prototype 3
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Figure 1.8: Plan of piece 2 of prototype 38
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Plan prototype 4: Final prosthesis

Figure 1.9: Piece 1 of the final prototype

9



1.1. MATERIALS AND METHOD CHAPTER 1. APPENDIX

Edition d'éducation SOLIDWORKS – Usage universitaire uniquement.

Figure 1.10: Piece 2 of the final prototype
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1.1.6 Plan Dynamixel MX-28T

A4

1.2 Result

1.2.1 New topography by subject

Topography of the subjects according to the frequency of interest
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Topography of subject 3 in condition ACTIVE
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Figure 1.12: Subject 3 topography for the active and passive condition
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Figure 1.13: Subject 1 topography for the active and passive condition
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Topography of subject 4 in condition ACTIVE
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Figure 1.14: Subject 4 topography for the active and passive condition
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Figure 1.15: Subject 5 topography for the active and passive condition
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Topography of subject 2 in condition ACTIVE
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Figure 1.16: Subject 2 topography for the active and passive condition

1.2.2 Topography of the temporal analysis

Figure 1.17: Topography by participant according to the components a) 1 , b) 2
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