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Figure 2: Algorithm for calculating the number of points; Source: Authors
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Figure 3: Algorithm for calculating the percentage of different angles of the structure, Source: Authors
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C# Script component: C# > :E@ A 'D‘

13
15 summary:.
16 This class will be instantiacted on demand by the Script component.
18 | © public class Script_Instance : GH ScriptInstance
35
36
49
50
55 private void RunScripc(DataTree<double> x, object y, ref object A)
56 {
57 var tr = new DataTree<double>();
58 for (int 4 ;4 < x.BranchCount;i++)
59 { if(x.Branches(1i].Count == 1)
6 tr.AddRange (x.Branches(1], new GH_Path(i)):}
(3% A= tr;
}

// <Custom additional code>

s | L /7 </Custom additicnal code>
I | >
O 55 it 0w glicia (5l (slermadil e lod Cuger (oginly o5 P JSCis
Figure 4: Python code.to display the indices of different angles of the structure, Source: Authors
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Figure 5: Algorithm for calculating angles and lengths of each face and angle indices of regularity, source:
Authors
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m for creating transient surface from dome points, Source: Authors
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Figure 7: Drawing the arc and vertical axis (dome
height)
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Figure 10: Circle Packing Algorithm, Source: Authors
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Figure 12: The structure resulting from optimization
with the aim of minimum length deviation
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Figure 15: Structure resulting from genetic optimizatio
with the aim |1- Area ratio|
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Figure 17: The structure resulting from genetic

optimization with the aim of minimum

|Average shape ratio-1|

J
'/'r‘

N
)
ﬁv‘
)

|
N
/

N
nt
WY,
o
A

S
X
N
s
/

AN
JA

VAV

N/
-

X
7\

\/
-
\

Ay
ATV
W

Q REN S

variation of the areas

Zo> Lo
Figure 16: The structure resulting f W
optimization with the aim of minimumrcoeffic @




Llgy o ylailicwl Bl youil powisdo Bud b (6 jlwdionts 31 ol o3lw 14 JSCi
Figure 19: The structure resulting from optimization
with the aim of minimum'standard deviation of angles
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Figure 18: The structure resulting from optimization
with the aim of minimum variance of angles
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Figure 20: The structure resulting from genetic
optimization with the aim of minimizing the
coefficient/of variation of the angles
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Table 2: The number of length types of each structure
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Table 3: Results of length regularity indicators calculations
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Table 4: The results of angle regularity calculations
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Table 5: The results of area regularity calculations
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Table 6: LEP charts for structures number 1 to 11, designed with Spss software, source: authors
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On Improving regularity of Delaunay Triangulation of
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Ablitrr;gsor Nooshin et al. defined structural regularity indicators quantitatively three decades ago and used
various methods for improving regularity.of,structures, such as stepping projection, sphere packing concept,
recursive techniques, and etc, to create a special category of space structures (domes and flats) and grid shells
that were designed in a multifaceted.manner, and depending on the type of project, they used one or more of
these indicators to analyze and compare the regularity of the structures The regularity studied in this research
is related to increase of equal lengths or almost equal lengths, the reduction the count of elements with different
lengths, the reduction of the number of length intervals and different shapes of faces while maintaining the
geometric form. The aim of this research is to study-the previous regularity indicators, investigate and analyze
the improving regularity of Delaunay triangulation<obtained_from the points of the single layer dome of
Bidboland Khuzestan with the proposed algorithm: using the.circle packing algorithm and genetic optimization
(using the minimization of different regularity indicators) to reach asuitable pattern. In order to analysis the
improving regularity. we have presented algorithms for calculating the regularity indicators, we have calculated
the numerical results of these indices and we have suggested a general definitionfor regularity degree. we show
that each of these indices alone are not criteria for measuring and comparing the regularity of two structures.
The results of this research are effective in improving the regularity of structures, form finding and creating the
optimal design of a structure.

KEYWORDS
Dome, Improving Regularity, Delanauy Triangulation, Genetic Optimization, Circle Packing
Algorithm.
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