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Extended Matrix, Release 1.2

Extended Matrix is a formal language with which to keep track of virtual reconstruction processes. It is intended
to be used by archaeologists and heritage specialists to document in a robust way their scientific activities. The EM
allows to record the sources used and the processes of analysis and synthesis that have led from scientific evidence to
virtual reconstruction. It organises 3D archaeological record so that the 3D modelling steps are smoother, transparent
and scientifically complete. It has been developed by E. Demetrescu at CNR-ISPC (Rome, former CNR-ITABC). EM
is at its 1.3 version (a 1.4 version is currently under development).

In a wider perspective and due to its abstract approach, the Extended Matrix can be used as a human readable metaphor
to ingest and present liquid semantic data. In other words, the nodes that compone the paradata section can be used to
track and annotate in a simple but effective way several data provenance path exceeding the traditional reconstruction
process it was firstly applied to.

Check out the Usage section for further information, including how to Installation the project. For the description of
the nodes, see Doctree node classes added by Sphinx For the properties, see properties

Note: This documentation is under continuous editing.
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1.1 Usage

1.1.1 Installation

To use Extended Matrix, first install yED and Blender:

Here you can find the download page: https://www.extendedmatrix.org/download

1.1.2 Creating your first EM project

A god way to learn how to create your first EM project, look at this quickstart https://youtu.be/M3Rwu9qS4P0

1.2 Nodes of the EM

EM uses two sets of standardized nodes: USV and validation nodes (see Fig. 1). The USV nodes represent virtual
stratigraphic units (according to a specific typology) while the validation nodes express the reconstruction process
behind the USV. These nodes are connected each other by arcs in the same way that it happens with the archaeological
Matrix of Harris.



https://www.extendedmatrix.org/download
https://youtu.be/M3Rwu9qS4P0
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white rectangle = SU (or US) stands for Stratigraphic Unit (or
Context). A specialization is the -SU or negative stratigraphic unit
that describes a gap on a SU.

black parallelogram = USV/s or structural Virtual Stratigraphic
Unit is a reconstruction hypothesis made starting from an in situ
fragmented SU. It acts as a restoration of a -SU so that its
presence is physically "proved".

black hexagon = USV/n or non-structural Virtual Stratigraphic
Unit (reconstruction hypothesis made starting from "sources" like
comparisons, general rules etc..). It is not connected to a -SU
and, as a result, it is not physically "proved".

white octagon = Special Find. It refers to a not in situ
element (fragmented or intact) that needs to be repositioned. It
is a real object so that you know several properties (color,
material, etc ..) except the original position.

black octagon = Virtual Special Find. It represents an
hypothetical reconstruction of a fragmented Special Find (not in
situ element).

black ellipse = USV series. A series of USVn objects like a
colonnade or a sequence of acroterion can be considered as a
whole. This seriation node acts like a proxy for the entire group.

extractor icon = extractor node capable of extracting specific
information from the sources and passing it to a property.

combiner icon = combiner node capable of combining
information provided by two extraction nodes and passing the
resulting value to a property.

grey rounded square = property. A property node validates a
USV it is connected to. Examples of properties are "material",

"dimension", "placement", etc..

document icon = source. A source node feeds a property of a
USV it is connected to (throught an extractor node). A source can
be an image, a text, a reference, a 3D model etc.. More
documents need a combiner node.
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Validation nodes have a unique name (as well as the USVs) in order to be correctly referenced. They follow a name
convention model (see Fig. 2): extractor nodes are composed by a “D” plus a sequence of numbers (i.e the first extractor
of an EM will be #01). Combiner and document nodes uses respectively the “C” and “D.” prefix.

name conventions

€ extractor # 01

02
& combiner $ 03

N
document  D. n

i.e an extractor "#01"

Extended Matrix nodes include all the graphic elements on the two-dimensional canvas except for the connecting lines
between them, which are called arcs or connectors.

Nodes are divided into three major families: stratigraphic units, sources, and interpretation and reasoning nodes.
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1.2.1 USV nodes, examples of use

Example of USV/s (structural virtual stratigraphic unit)

Reality-based Matrix Source-based Extended
model model Matrix
=
/ SU-03 I
, uos

On top of a podium SUO1 there is a SU02 (in situ), fragmented due to a -SUO3 (destruction of the upper part of the
column). A USV/s 100 hypothetical reconstruction is provisioned in order to restore the action of destruction -SUOQ3.

Example of USV/n (non structural virtual stratigraphic unit)

Reality-based Matrix Source-based Extended
model model Matrix
—
[
|
|
| usv/m 100
“ \
\
g _suor S suot

There are only the remains of a podium SUOL. A USV/n 100 hypothetical reconstruction is provisioned (without
physical destruction signs that prove the presence of a column).

Example of a series of USV/n (hon structural virtual stratigraphic unit)

Reality-based Matrix Source-based Extended
model model Matrix
= ﬁ
||
L e ||
US\//n\lUO

There are only the remains of a podium SUO1. A USV/n 100 hypothetical reconstruction series of columns is provi-

sioned (without physical destruction signs that prove the presence of a column). The series node allows to instance
several USV/n at once.

Example of a USV/s and a series of USV/n

|
A naE—.
O

usi‘//s koo “ ué‘:wn 101 |
|

| s

| R
SU 01

On top of a podium SUO1 there is a column SUO2 (in situ) fragmented due to a -SUO3 (destruction of the upper part
of the column). A USV/s 100 hypothetical reconstruction is provisioned in order to restore the destruction’s action
-SUO03. A series USV/n 101 is provided in order to complete the peristasis of the temple.

1.2. Nodes of the EM 5
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Example of a USV/n based on Special Finds (non in situ) elements

Reality-based Matrix Source-based Extended
model model Matrix

—
[

|

sV 100

\

N
,—‘ SuU 01

There are only the remains of a podium SUO1 with a collapsed column SFO1. A USV/n 100 hypothetical reconstruction
is provisioned using the SF as a source. This kind of USV/n has a special status: see “USV and validation nodes” section
on top of this page.

Example of a USV/n series based on Special Finds (non in situ) elements

=

|
/n 100 \ U%V/n 1F1 “ —————————
| <
NN
1

There are only the remains of a podium SUO1 with a collapsed column SFO1 (special find 01). A USV/n 100 series
hypothetical reconstruction of the columnade is provisioned using the SF as a source.

1
1

us

2

Cumulative example of different USV nodes used togheter

Reality-based Matrix Source-based Extended
model model Matrix

5
U -05 [

US\‘(/n ‘}oo “ ‘
‘ | uslys 101 | |

SU 01

USV/s and USV/n are used togheter. Different -SU allow to propose different USV/s.

1.2.2 Validation nodes: examples of use

The USV is a hypothesis with three levels of certainty (structural-non structural-special find reintegration) that have
some properties; these properties are based on: sources (nodes), interpretation of sources (extractor nodes) and rea-
soning (combiner nodes), following the DIKW schema Data-Information-Wisdom-Knowledge.

Example of a property based on a single source

Reality-based Matrix Source-based Extended
model model Matrix

SU003 us

J =
oo

A

There is a fragmentary lintel SU003 and a reconstructed USV/s 100 is provisioned. A “decoration” property is declared
and supported by a source D.01 (picture of the Temple of Mars at Rome). The interpretation of the source #01 extracts
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the part of the source useful to support the property above “decoration”. The content of paradata nodes are visible at
paragraph 3.3.

Example of a property based on two sources

Reality-based Matrix Source-based Extended
model model Matrix

suoo3 UsVis 100

suoot suoo2 suoot su 002

There is a fragmentary lintel SU003 on top of two columns SU001 and SU002. A USV/s 100 provide a hypothesis
of virtual reconstruction and two properties are declared: lenght and decoration (see previous paragraph). The lenght
property is based on two sources, namely the position of the columns used to extract the overall lenght of the lintel.
The content of paradata nodes are visible at paragraph 3.3.

Example of a validation node table

name conventions code description
suoo1 Column
@ extacor  # | o 5U002 Column
02 Su003 Lintel
@ combiner $ | 03 USW/s 100 Lintel (reconstruction)
F #01 Image mask
D document  D. | " #02 X.y.2 position of
#03 %,y.2 position of
#04 distance between
D.01 Image of the Temple of Mars [JBXEN

i.e an extractor " #01"

List of nodes used in the paragraphs 3.1 and 3.2:

1.2.3 Taxonomy of the EM

Validation nodes can have different values. These lists are not “closed”: users of the EM can add values in case of
necessity.

1.2.4 General background on stratigraphic units

A stratigraphic unit in some academic scholarships is also known as locus or context. It indicates the result of an action
that occurred at a specific moment in time. The result (the construction of a wall, the destruction of a roof, is the silt
deposited on top of structures following a flood, the chemical change of surfaces due to a fire) in turn have a life span
that ends with the moment it is defunctionalized (destroyed, abandoned, buried).

Stratigraphic units that are of different types: real stratigraphic unit relating to something still existing or stratigraph-
ically documented, documentary stratigraphic tip that the family of virtual stratigraphic units (relating to objects that
no longer exist and need to be reconstructed). Abstract limits that are of different types: real stratigraphic unit relat-
ing to something still existing or stratigraphically documented, documentary stratigraphic tip that the family of virtual
stratigraphic units (relating to objects that no longer exist and need to be reconstructed)

1.2. Nodes of the EM 7
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1.2.5 Stratigraphic Unit - US

It is the graphic and conceptual sign we use to number and define objects found still in situ (and noted using the
techniques of stratigraphic reading).

1.2.6 Documentary Stratigraphic Unit - USD
The Documentary Stratigraphic Unit (USD) represents an element whose existence is certain due to a source considered
reliable (a text, a drawing).
It connects to these properties:
* existence
e geometry
* placement
* material
e color

e etc..

1.3 Properties of the EM

1.3.1 What is a property ?

A property is an element that defines a quality of the object to be represented. Properties include

1.3.2 Existence

The existence property contains the wisdom of the existence of an element.

According to the kind of US-node it is connected to, it can be implicit or to be made explicit. An implicit existence is
not mandatory nor suggested, an explicit existence should be declared.

An implicit existance is in the case of US/USM that are real elements you can see and touch. The same thing happens
with the USV/s nodes that represents elements whose existence property is certain.

Examples of existence to be made explicit are USD, USV/n and VSF whose certainty of existence should be justified
by mentioning the main proof we have.

1.3.3 Geometry

The geometry property defines the dimensions of the object (length, width, thickness, shape). Within the Extended
Matrix, the geometry property can be defined, for example, by a floor plan or photogrammetric model of the area to be
reconstructed.
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1.3.4 Placement
Placement is the property that defines the exact location of geometry, either in local or global coordinates. The main

sources from which to infer the positioning property of geometry are technical drawings, excavation plans, and pho-
togrammetric models.

1.3.5 Material

Material property defines the material(s) of which the object is made. This characteristic can be inferred from various
sources, such as excavation reports, ancient sources etc.

1.3.6 Color

The color property defines the original color(s) of the object. As with the Material property, it can be defined from
excavation reports and ancient sources.

1.3. Properties of the EM 9
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