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- Survey and documentation using archaeological
knowledge

Application on the Castle of Shawbak, Jordan 
In collaboration with University of Firenze, Italy.
A stone by stone survey.

- Integrated way with automatic measurment tools :
(laser scaner, GPS - DGPS, Total Station, SONAR)

Application on the Castel of Al Habis, Petra, Jordan
In collaboration with university of Urbino, Italy and
ITABC, CNR laboratory, Roma, Italy
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New proposal :
- Exhaustive

photogrammetric
survey
Photomodeler,  
Arpenteur

- 3D + XML 
documentation

- Editing of 3D measured 
and archaeological data. 
Archaeological data 

management through a
2D or 3D interface

X3D + SVG

Methodological 
framework

Castle of Shawbak (Crac de Montréal) in Jordan.

Since more than 10 years …

- ortho-rectified photos

- documentation in a
relational database
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Traditional way :
orthophoto

+ Manual interpretation
+ Relational Database

The knowledge units :
Ashlars block +

- Stratigraphic units
- Manual design 

on orthophoto

Manual interpretation
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Photomodeler orientation

Easy done by an archaeologist,
No photogrammetrist expertise 
required

3D control points by topometry
Easy orthophoto generation

CF3

CF5



Using photogrammetry in archaeological survey ?
Heritage Presentation and Preservation: 
A Digital Perspective, 2005

Relative Orientation

Inner Orientation

DLT or 
Bundle adjustment

Absolute Orientation

Stereoplotting

Outer Orientation

Two steps 

Modelling

One step 

ARPENTEUR  Model Definition
ARPENTEUR

Architectural Photogrammetry 
Network Tool for Education and 

Research

http://www.arpenteur.net

• A set of photogrammetric
tools in Java, on the web

• A convenient platform to 
teach photogrammetry to:
• student in topography 
(used in ENSAIS, 
Strasbourg, France)

• Student in 
archaeology(Florence, 
Italy)

• Student in Architecture 
(School in Marseille, 
France)Standard photogrammetric functions

…plus … specific developments
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Plotting 
with 

Arpenteur

Should be :
- Accurate
- Easy to do (by non  

photogrammetrist)
- Cheap
- 3D

Should allow :
- archaeological 

data link
- data fusion, 

inconsistency check,
update and revision

- convenient 2D
and 3D interface

Fusion of two photogrammetric methods 
for measuring atom of knowledge (blocks)

The I-MAGE process
Image processing and
Measure
Assisted by
Geometrical primitives  (published CIPA 2001)

Allow 3D measurement with the use of only one photograph 
(for the operator)

Stone by Stone surveyand 3D produced by 
extrude (published ISPRS 2000)

Allow 3D blocks generation with only one measured face
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The pointP
is projected as p2
on to the image 2 

The point P is 
computed as 
the 
intersection 
of the line 
(p1,O1)
and the plane 
�

The image point p2 is used as 
approximate value for 
the correlation process
with the area around the 
image point p1

The point p3 is the correlation 
result. It is used as the p1 
homologous point for a 
computation of the 3D point P1 
which is the 3D point we plan to 
obtain.

Step 3Step 4

Step 
5

o1o2

p3 p1

o’1o’2

U1

V1

W1

P

p2

P1

Step 
2

Step 
1

A plane � is computed
using a set of 3D point.
Here the target 

I-MAGE process

The objective

the survey is made by an 
archaeologist and

no more by an expert 
in photogrammetry

3D measurement by 
correlation and 
image processing
with, apparently, 
the use of only 
one photograph
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- Measuring the block 
visible part with the 
I-MAGE process

- Measuring some 
relevant points to define 
the architectonic  
primitive (plane,   
cylinder, sphere)

- Link with archaeological
data in XML

- 3D generation with 
access to XML data from
graphic 

Plane � used for 
I-MAGE process
And for extrude
direction

Extrude value
Points manually measured 
to determine the 
least square reference

plane �

Stone by Stone 
survey
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Visualization = 
two objectives

Measure plan, 
map, volume
computation

� CAD
Microstation, 
On the fly 
file generation

Interface to 
documentation

XML as 
X3D or SVG
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VRML / X3D output
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USM 
Stratigraphic Unit

CAD SYSTEM

manual drawing of the 
USM with orthoPhoto

A new approach : 

- blocks selection with 
the mouse in the SVG 
- interface or scrolling 
list in the web interface
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Laser Scaner and
Photogrammetry
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Laser Scanner and 
Photogrammetry

Al-Habis Castle,
Petra, Jordan.

In collaboration with 
University of Urbino, 

Italy,
ITABC, CNR, Rome, 

Italy.

Two techniques / Two ways for interoperability

A/   Photogrammetry -> Laser Scanner
(occlusion, shadow)

B/  Laser Scanner -> Photogrammetry
Import cloud of point in 
photogrammetric software

The case study : The ancient water supply system of Petra
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Laser Scaner and 
Photogrammetry

Using photogrammetry in archaeological survey ?
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.

Al-Habis Castle,

Petra, Jordan

Survey with 
Total Station
mesh 5 x 2m

November 2005

Water 
channel

- The ancient water supply system of Petra
- Water channel : small + unreachable 
- Mixed survey  

- Total Station Trimble 
- GPS
- Photogrammetry
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Water channel

AL HABIS, Petra, Jordan

University of Firenze
University of Urbino
ITABC, CNR, Rome

Prof. Guido Vannini
Prof. Roberto Franchi
Dr. Roberto Gabrielli

Photogrammetry : 
makes the survey 

possible
even with almost 
unreachablesites
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Representation of

Oriented

Model for

Arpenteur

The survey is made by 
and archaeologist and no 

more by an expert in 
photogrammetry

The ROMA 
process

Using Geometry

� is projected as P2
on to the image 2 

We scan the current triangle.
The point � is the current point 
in the current triangle.
P1 is the� projection on to the
photo 1

The point P2 is used as 
approximate value for 
the correlation process

The point p3 is the correlation
result. It’s used as the P1 homologous
point for a computation of the 3D point � 1

Step 2

Step 3
Step 4

o1 o2

p3p1

o’1

o’2

U1

V1
W1

�

p2

� 1

Step 1
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Outils 
photogrammétriques

158 points 
Mannually measured

78267 points 
automatically measured

ROMA,
Surface  cloud point densification
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Laser Scaner and
Photogrammetry
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Photogrammetry toward Laser Scanner

Photogrammetric
tools
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Laser Scaner and
Photogrammetry
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Photogrammetric
tools

A point cloud coming from DGPS and
projected into a photogrammetric software

Work in progress…
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Publication, Mise à jour et Révision

• Un formalisme unique : XML – SVG – X3D

• Mise à jour

• Révision

• Expérimentation : le château de Shawbak, Jordanie

PRAXISPRAXIS
PhotogrPhotogrammamméétrietrie et et RelevRelevéé ArchitecturalArchitectural , , XmlXml , , InformationsInformations etet SySyststèèmesmes

Séminaire MAP, 18 mars 2005

XML

SVG
X3D

JAVAGEOTIFF

CAD

Using photogrammetry in archaeological survey  ?

do
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Photogrammetry
Laser scanner
Total Station

GPS
Sonar
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Conclusion
A simple tool for archaeologists

- Multiplatform tool developed with opensource softwares
- Easy 3D plotting from one picture
- 3D generation of atom knowledge : Ashlar block
- Link with archaeological data during the digitizing phase
- XML full repository (Geometry + Archaeology)
- 3D generation CAD, VRML, X3D + 2D generation SVG
- Update, revision, inconsistency check from 2D/3D interface
- Photogrammetry and cloud of 3D points : bidirectional software

Photogrammetry : Archaeological knowledge and  

hostile or almost unreachable site


