
Oplæg til bestyrelsen

Forskningen og de tre vidensgrundlag
Kunst

Videnskab
Praksis



Videnskab Kunst

Praksis

Forskning ved AAA



Forskning - kunst

LANDSCAPE SPRAWL
- An artistic response to the anthropocene

Marie Markman



Marie Markman - Traffic Island Edible Landscape



Marie Markman - Traffic Island Edible Landscape



Marie Markman - Traffic Island Edible Landscape



Marie Markman - Traffic Island Edible Landscape



Marie Markman - Traffic Island Edible Landscape



Marie Markman - Edible estates



Marie Markman - Edible estates



Marie Markman - Edible estates



Marie Markman - Edible estates



Marie Markman - Edible estates



Marie Markman - Edible estates



Marie Markman - Landscape Sprawl - afhandling



Forskning - videnskab

COMPUTED MORPHOLOGIES
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Fig. 47. Interior roof surface, V-truss design (original) Fig. 48. Interior roof surface, K-truss design Fig. 49. Interior roof surface, Z-truss design
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the p-value an implementation of the SIMP-model was developed and 
tested through subsequent experimentation. Though not reaching fully 
binary distributions, the implementation did result in approximate dis-
tributions within + - 10 mm ranges Given discretization in these ranges, 
cross section differences could be standardized in post-rationalization 
with marginal change in result performance, when utilizing adjusted ma-
trix resolutions. 
Within the non-linear programming approach, optimization experiments 
were performed with implementations of a) a heuristic Optimality Cri-
teria (OC) algorithm and b) the Method of Moving Asymptotes (MMA). 
Finding the OC algorithm to deliver numerically slightly more stable re-
sults, this approach formed the basis for all subsequent optimizations. 
Adding further design control, the following functions were implement-
ed:

- Connectivity index (k-index): controlling the maximum number of 
nodes the individual bars are allowed to span

- Amax: upper boundary on bar cross section width in y-direction
- Non-design zones: fixing individual bars as constants included in the 

calculation, but not subject to optimization.  

B. Matrix configurations:

Second primary challenge addressed was the development of bespoke 
matrix representation schemes with an overall compliance for the lay-
ered systems fabrication method. The challenge was addressed in two 
sub-problems: 

1) development of a suitable resolution scheme featuring sufficient de-
tail to utilize the degrees of freedom offered by the robotic layering 
process, while maintaining manufacturability of results

 
2) representing the bespoke, constrained three-dimensionality of the 

stacking logic.

Resolution scheme

As described in the preceeding chapter, continuum-based optimization 
methods allow for efficient implementation of penalty functions such as 
minimum member size constraints can be implemented in the optimiza-
tion of the FE-meshes, insuring the convergence of results towards sim-
pler topologies of a minimum thickness, while truss-based models poses 
challenges to effective penalization. 
Considering this shortcoming, initial experiments focused on delimiting 
the problem. A range of optimizations on a sample truss using standard 
quadbased matrix with different subdivisions yielded the following re-
sult: 
At coarse matrix resolutions of apx. 1.5 x 1.5 meter (fig 2), optimizations 
resulted in simple, directly interpretable  topologies. However, the solu-
tion space in these configurations remained so constrained - allowing 
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Fig. 10 Fig. 13

Fig. 11 Fig. 14

Fig. 12 Fig. 15

Fig. 10: Gradient resolution matrix, 21 x 7 nodes. Upwards node concentration
Fig. 11 Gradient resolution matrix, 21 x 7 nodes. Mirrored node concentration
Fig. 12:Gradient resolution matrix, 21 x 7 nodes. Downwards node concentration
Fig. 13: result, low resolution matrix. Displacement: 6.2 mm 
Fig. 14: result, medium resolution matrix. Displacement:  6.4 mm
Fig. 15: result, high resolution matrix. Displacement:  7.2 mm
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