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Import geo-referenced terrain map

1+ Introduction
This paper advances understanding of Early Bronze Age house building techniques with particular focus on Corridor Houses.

The case study comes from the EBA site of Helike, situated southeast of Aigion in the Gulf of Corinth, NW Peloponnese, where excavations have 1 5[;.:::';::“.

revealed an extended EH Il and |1l settlement (2500—2100 BC) (Katsonapoulou 2011; Kormann 2009; Soter et al. 2001), The Helike Corridor House

(HCH) is a fine example of a much debated architectural type of structure of the period in the Greek mainland, linked fo the hierarchical distribution skl Export as

of wealth and the rise of local chiefdoms. Structural integrity studies have shown that the house was capable of supporting a second floor and that (Sktchup) e

its roof was of a light construction covered by tiles. WE:D;::.:L
(Cesium AP}

2- 3D Reconstruction Methodology
We are following a model in which digital assets are to be visualized by geo-reference either using the Google Earth
interface or directly inside a web browser (3D Engineer 2016; Allen et al. 2004; Haselton 2015)

Figure 1: Pipeline (1) Importing the terrain into a CAD package that supporis geo-referencing;

{2) actual 30 drawing of the model, including texture mapping. Al this stage, the exact geo-references
are obtained possibly by altermative means if the CAD package does nat suppart geo-refersncing

The aim here is fo define the geo-referencing parameters that aliow the creation of an XML file

that can be exported as kmi farmat;

{3} creating the XML structure that is compalible with the kmi file formaf, and ifs equivalent kmz
compressed version. Onee this is achieved, the file is ready fo be open by the Google Earth application,
which can also be called from inside a web browser using the Cesium AP

3- 3D Model Creation and Visualization

Visualization is & powerfil ool fo convey
& message or an idea. It fransistes data
from compeder formals to human
undarsiandable formats through

e use of images, graphics! modes,
charls, and other graphs thal humans
feal comfortable nterprefing.

In this research we are mostly focused on
(SSUBS CONCEITING inerachve
visualization in archaeclogy with open
EOLTCE fools jowening the entry

barmer fo archaeologisis

The requiraments of our proposed

Figure 4; Trench map showing the relationship of excavated
frenches. Here we produced 8 single drawing in scale of all
frenchas, and registered on the ferrain by careflly adjusting the

Figure 3: Geo-referenced map imported info Sketchlip.
The geagraphic location is displayed centred on the coordinale
systam of SketchUp. From here on, il models created with

Figure 2: Select & geo-focafed porfion of the map.

mathod are that it must be able fo
averywhere from anywhere. The mos!
appropriate interfaces are thus, provided

SketchUip will be fully geo-referenced and terain fealtes can be
used for corect placing of the models on the map.

malched their locations.
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Figure 6: Walls, wooden faatures fo suppart first floor, doors and
balcony are created,

Figure 5: Registered scale drawings and foundation

modeliing the model

ol
Figure 9: Details of the rool.

Figure 8: Details of the modal
overfaid lrenches an Google Earth

4- Discussion and Conclusion

This paper has visualized house design and building technigues in the EBA, using the Helike Corridor House as a case study.

A full 3D mode! of the Helike Corridor House was created with a tiled roof based on archaeological evidence from the foundation walls

and from related corridor houses of the period (The Weisses House on Aegina and The House of the Tiles at Lerna, Shaw 2007). The model was
used to verify the monumental scale of the house, built from Adobe brick. Our previous simulation studies (Kormann et al., 2016a) have shown
that an earlier EH Il rectilinear ground floor design was modified into a corridor type of building, The doubling of external walls to form corridors
and accommodate stairways access to the upper floor together with internal divisions were necessary innovations to ensure the house integrity
concerning its susceptibility to buckling and its ability to support a second flaor. A long external wall at the back of the house was made 1.5

times thicker than the adjoining walls in order to decrease its susceptibility to buckling.

Structural integrity studies concerning roof design (Kormann et al., 2016b) demonstrated that the house would be able to support a tiled roof.
However, if the roof were of a heavy constructien (compare with roofs of the period with a wooden structure, a layer of reeds, a layer of mud

and a thick layer of rammed earth in the Cyclades; Palyvou 2005), the walls would not be able to support it and the house would collapse.

This points to sophisticated construction techniques in the period with roofs made of a wooden structure, a layer of reeds, followed by a thin
layer of clay and tiles. The research also supports the argument for specialization of planning and architectural design in the period. The corridor
houses at Helike, Aegina and Lema are strikingly similar, keeping a scale of 1:1.5 between them: Aegina is about 1.5 larger than Helike
concerning length, width and wall thicknesses, and Lerna is 1.5 larger than Aegina again cancerning length, width and wall thicknesses.

Such similarities may account for a scenario in which the house plan and building techniques were standardized across the region,

in response to social changes: rising hierarchies, intensification of trade, need for common storage space, an assembly hall fo host the chief.

size, rotation and franslation of the image watil all frenches

Figure 10: The exported 3D model to KML farmatl is visualhzed with

by web browsers whose applications
can be developed enfirely based on open
standards and profocols
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In conclusion, for the application of 3D models
to support structural integrity studies and
visualization over the Internet for the HCH,

we investigated open access technologies and
opted for a combination of SketchUP and
Google Earth to demaonstrate the concepts.
We examined the methodology for creating
geo-referenced 3D models using SketchUp

by direct manipulation of the geographic area.
Once the 3D model is built, textures were
added from a set of images using SketchUp
functionality. Finally, the 3D model was
exported to KML format such that it can be
displayed on mapping applications such as
Google Earth, Cesium, and web browsers.



