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Objectives of RobEcolo Methodology
4 A ! @ N
e Design and control of 2 degrees- of-freedom Design of a Sensor-based ‘
wooden parallel robot (Five-bar Mechanism) y Wooden Robot Control (Cameras) . )

Repeatability < 0.5 mm
Deformation (under aload of 1 kg) < 0.5 mm

*  Workspace dimensions: 800 mm x 200 mm Elastic Models of
Wooden Robots

Elastic Models of Wooden Robots

Mechanical Properties of Wood

1. Euler-Bernoulli Model => Beam Theory
Shear, bending & torsion

2. Identification of laws defining coefficients to
take into account the joints behavior

Fig. 4 Experimental setups to validate the theoretical models
using a wooden five-bar mechanism mockup
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Fig. 3 Bending tests to define the mechanical f e | cen | d i - 1 i 2 4If s
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oroperties of acetylated wood [3] 4. Sensitivity Analysis [3] => Monte-Carlo | along g 1kg | itural frequency
Method 15 configurations in the workspace 6 configurations in the workspace

Good Correlation between models and experiments => Error < 10%

Design Process and Final Prototype

Reliable Topology Optimization
E(Hueu) + k G(H“e”) < Umax

Control-based Design Methodology [2] CAD Model of a Wooden Parallel Robt

* E(.): expectation operator
* o(.): Standard deviation operator
e k: a positive real

Xcl

* u.: deformation vector at given nodes,
C . 21, e .
minimize A = LH . for a fixed nodal loading f
over x=1[l; [, ly Xoq X Xz X4l
subjectto ly, = ly, Initial Design
hyw, = hy,
Optimal Designh Parameters
Position/
] ] Camera 3| Camera g4
Geometric parameters Orientation
— x. |m] | 0.01 0.02
Lo m 0.125 v [m]| 05 05 Final Design
L [m 0.280 z. [m]| 075 | 0.75
[, [m 0.400 rot [rad] 0 0
A [m?] 0.1372 || ©® [rad]| T
Y |rad 0 0
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