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What is the difference between:

a 3D Model of a Reconstruction and
Model Q_‘ Video Game?

a 3D




Background Context

‘Using a virtual model to visually

recover a building or object made by
humans at a given moment in the past L
from available physical evidence of 4
these building or objects, scientifically B
reasonable comparative inferences and =
in general all studies carried out by
archaeologists and other experts in relation

ot |

to archaeological and historical science’. A

&

Lopez Menchero, V.M., Grande, A.
(2011). The Principles of the Seville
Charter.
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Research Question &
Method

* How to manage the data & metadata in order to

support the scientific (re-)use of 3D Models and other
digital documents of reconstruction?

CRM

1-Ontological = " 2-Knowledge — " 3/CMS

Modelini Provenance Model Imilementation




1-ONTOLOGICAL MODELING OF
ARGUMENTATION PROVENANCE OF 3D
RECONSTRUCTION



Documenting the 3D reconstruction
with the CIDOC CRM

CIDOC-CRM Family:

CIDOC-CRM

Event
Thing happened at
Actor

CRM: Conceptual Reference Model

CRMinf: Argumentation Model
ng /CRMinf\
CRMdig: Digital Provenance Model 3 / CRMsci \ %
%
CRMarchaeo/ba: Excavation Model & 5 / chmba -
T Q‘g Mdig
Building Archaeology Model Q/CRMarcheo

CRM family of extensions
(http://www.ics.forth.gr/isl/index_main.php?l=e&c=229)



What is CRMinf, Argumentation Model ?

|1 Argumentation,
superclass of:

* |5 Inference making,
* S4 Observation, 11 Argumentation
* |7 Belief Adoption

CRMsci I5 Inference _‘ S4 |7 Belief

making Observation Adoption
CRMinf |




What is CRMinf, Argumentation Model ?

. that N
i Sy”Oglsm: 12 Belief —pi 14 proposition set
: ‘All tal’
Premise 1: All men are mortal S r MEN are moria
. . 5 .
Premise 2: Socrates is a man o b: > I6 Belief value:
Conclusion: Socrates is mortal true
. .
CRM Ma pPpINg of the 12 Belief that pt 14 proposition set
syllogism with CRMinf: Socrates is a man
J5 holds |6 Belief value:
to be true
carried ?] |5 Inference making
out by ,
lj?’ applies 12 Belief that _y1 14 proposition set
‘Socrates is mortal’
I3 Inference
logic: syllogism iS Eolds 16 Belief value:
o be true




2- KNOWLEDGE PROVENANCE MODEL OF
3D RECONSTRUCTION



Reconstruction Argumentation in 8
steps:

P17.

V4 Commissioning

P21 had
enera

ESS Type RECONSTRUCTION COMMISSIONING

motivated

—{carried out by

<Grand Domus Project> | purposs <e.g. research, study>

P14 L

P14 carried out by P11 had participant

g <ModelerName> <CommissionerName>

E10 Transfer of g 1417 | £S5 Type ES5 Type ESS Ty:,ze
custod 2 in the =
<Restitution's images = roleof | <Modeler> role of | <Commisioner> <Archaeologist>
production> = P29 custody received b

A T P11 had participant

i P14 carried out by

]

! , y i x g
}E’f:dil:t?::n \rlels;):é:mentatnon V3 Identification 17 Belief Adoption 15 Inference making 15 Inference making 15 Inference making
<Restitution's images | <Grand Domus Research> | - < < <Model, type, parallel etc> <Model, type, parallel etc>
production ] DOCUMENTATION IDENTIFICATION OF CLUSTER FOROVERALL  CLUSTER FOR OVERALL CLUSTER FORIN SITU CLUSTER FOR EX-SITU

RESEARCH STEP PROPOSITIONAL OBJECTS BUILDING FUNCTION GEOMETRIC VOLUME ARCHITECTURAL ELEMENTS
:;esc l’:;:: et ASSUMPTION RECONSTRUCTION LOGIC ELEMENTS VOLUME RECON$TRUCTION LOGIC
RECONSTRUCTION LOGIC

1/Commissioning

2/Documentation research
3/Proposition identification

5/Geometric volume reconstruction
6/In-situ element reconstruction
7/Ex-situ element reconstruction

4/Building function assumption 8/Reconstruction production
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Step 7: ex-situ Element
Reconstruction

Q2

8P1 is section of

Argumentation for reconstruction of
displaced or absent elements to the

15 Inference making CLUSTER FOR IN SITU ARCHITECTURAL
<Model npe. panaliel enc> ELEMENTS VOLUME RECONSTRUCTION LOGIC
concluded thae PsT
12 Behief
: [n;
: ess“mh -
:g B 13 Infervence logic
! apphes <Model npe. poraliel enc>
[ ¥ ¢
- 15 Inference making " 4 Proposition Set 3 |12Belef 5 . |¥5BelefValue
i-—--:l‘“fzm”wm[:;dn :d.“_:ﬁv-: l' el sof| = that | :‘::: <Violkve yue>
Hat
12 Behef 4 Proposition Set 5 |128ehef s NBB&‘V&R
< <Materials evidence that | hoids <Volkwe sue>
»x Proposoon > tobe
thae
12 proposmenses | CLUSTER FOR EX-SITU ELEMENTS RECONSTRUCTION LOGIC
<30 kischen wolurme>
P16 used « L
:e'cit
€65 Greation RECONSTRUCTION ( 7 < -
Production. PRODUCTION \ —
e Sratlls

whole
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Reconstruction f
Model Documents the e
Workflow of 3D e
reconstruction: =1

* Apply subset of CIDOC CRM for
event modelling

* Apply CRMdig to account for
digital processing e
*Apply CRMba to have L;;; SHEE oo T
documentation of significant S =)
I : ] e Lo e
building parts to link models and ey

CLUSTER FOR W SITU ARCHITECTURAL
canene. | ELEMENTS VOLUME RECONSTRUCTION LOGIC -

| !:“ - }’“ e
arguments to ==

= | -
. . ? :_;:_T___:_ P E*EL’*!—}’&T"{T{ ":- l-;,{;_v:-___:" ]
But how to put into action: e g S

[ 1 CLUSTER FOR EX SITU ELEMENTS
o H-t—w..... RECONSTRUCTION LOGK.
1




3- IMPLEMENTATION OF THE KNOWLEDGE
PROVENANCE MODEL WITH DRUPAL



) = a °
3 [ ]
SEHIND Implementation Test:
Reconstruction Monument
Project
Dimension || Decoration || Technique | | Material
Element l:]
. Building El t
Advantages: Party Document insg i =
Building Element
Proposition Cluster of
° Prototype Ol‘:}_::: Component Elemen|t_—1
. . Argument 3D Model
* Easily replicable o]

e Off-the-shelf

 Strong development community,
re-use of existing modules

* 3D Model Viewer Support Drupal




Drupal

Module Setup

View Edit

Posted by admin on Saturday, 16 May 2015

3D Viewer
Module

Label *
P110_augmented

Machine name:
pl110_augmented

Display name of the relation type. This is also used as the
predicate in natural language formatters (ie. if A is related to
B, you get "A [label] B")

Directional

Reverse label *

P110i_was_augmented_by

Reverse label of the relation type. This is used as the predicate
by formatters of directional relations, when you need to
display the reverse direction (ie. from the target entity to the
source entity). If this is not supplied, the forward label is used.

A directional relation is one that does not imply the same relation in the reverse direction. For example, a "likes" relation is
directional (A likes B does not neccesarily mean B likes A), whereas a "similar to" relation is non-directional (A similar to B
implies B similar to A. Non-directional relations are also known as symmetric relations.

Available source bundles *

Node
all Node bundles
3D Model
3D Model Elements
Acquisition Campaign
Argument
Article
Basic page
Belief
Biblio
Bibliographic Collection
Building
Building Component
Building Component Element
Building Element
Building Phase Addition
Building Phase Modification
Building Phase Original

Relationship Module

Available target bundles *

Node
all Node bundles
3D Model
3D Model Elements
Acquisition Campaign
Argument
Article
Basic page
Belief
Biblio
Bibliographic Collection
Building
Building Component
Building Component Element
Building Element
Building Phase Addition
Building Phase Modification
Building Phase Original
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Result: Integrated Metadata for:

Actions Documentation - Models

Project Bibliographic Building 3D Model
Collections

Documentation Bibliography Building

Research Element

Acquisition Documents

Campaign

Argumentation Propositions

Modelling




Documenting
Argumentation
In action

Actions

Project

Documentation
Research

Acquisition
Campaign

Argumentation

Modelling

Home Reconstruction Projects Monuments Documentation Finds Register

Home » The Lioness Lintel formed a part of a window in the Temple of Hephaisteion

The Lioness Lintel formed a part of a window in the Temple

of Hephaisteion

General Data = Premises  Inference Logic = Conclusion

Used as Premise:

Evidence Suggests a Unit to and Distinct Measurements to A818
Fragments that can be considered together

Believes Propositions:
* Fragments of A818 form a group belonging to the same type of object

* A818 fragments are lintel fragments

e Lintel formed by A818 Cluster has width of .807 m and depth of .8 m
* Overall Height of Lintel to which A818 group belonged was 0.495 m
* A818 fragments found in Hephaisteion vicinity

Believes Propositions to be:
endpoints
e True

Read more

3D Reconstructions

PROJECT

o Projects

o Research

o Acquisition Campaigns
o Argumentation

o Modelling

USER LOGIN

Username *

Password *

* Create new account
* Request new password

CAPTCHA
This question is for testing whether or
not you are a human visitor and to

prevent automated spam submissions.

Math question *
3+0=

Solve this simple math problem and enter the
result. E.g. for 1+3, enter 4.

Login
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