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STSMs’ Aims
to contribute to:

• The development of an efficient and comprehensive methodological framework for the 

3D digital data capture , processing and analysis of historical silver coins ;

• Establish whether the selected recording 3D systems and techniques can support the 

comparison of certain features and properties ;

• A better knowledge about the surface characteristics of historic coins, by characterizing 

and analysing a number of relevant geometrical and topological features, using distinct 

metrological software , techniques and procedures ;

• Publication of a guide to good documentation practi ce, including relevant digital 

preservation guidelines.
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STSMs’ Aims
to address COSCH's:

• Case study : Study of Roman silver coins using spectroscopic and 3D imaging approaches.

• WG2: Spatial object documentation

Topic 6 - Comparative analysis of measurements realized for one single object.

• WG3: Algorithms and procedures

Topic 1 - Registration processes.

Topic 3 - Data access and formats.

• Think tank on vocabularies : by making use of metrology standards (JCGM, VDI/VDE), terms, 

methods and techniques.

• COSCH Knowledge Representation (KR) App .
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Case Study
Study of Roman silver coins using spectroscopic and 3D imaging approaches

Test coins

coin A coin B
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awers

Inscription/figure:
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Coins
Typical online data record

http://numismatics.org/collection/https://finds.org.uk/database/
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Coins
Typical online data record

http://rpc.ashmus.ox.ac.uk/coins/ http://numismatics.org/ocre/
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Method
Used
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Method
Used (sometimes…)

information about…
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Proposed



COSCH Final Conference, Mainz 10-11/10/2016
COST is supported by the EU Framework 
Programme Horizon 2020

Metadata
Paradata

(…)

Accuracy
Resolution

Precision

Method
Proposed



COSCH Final Conference, Mainz 10-11/10/2016
COST is supported by the EU Framework 
Programme Horizon 2020

Data Acquisition Systems & Techniques
Used
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3D Data Acquisition Systems & Techniques
Used (10): 3 Laser Scanners, 1 microCT, 2 Photometric Stereo,

1 Structure from Motion, 3 Structured Light Scanners.
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3D Data Acquisition Systems & Techniques
Used for comparisons (5): 1 Laser Scanner, 1 Photometric Stereo,

1 Structure from Motion, 2 Structured Light Scanners.

Most 3D models used for comparisons are not representative of the possible highest resolution outcome of the system,
as the objectives of this case study had not been formulated prior to their 3D scanning.
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3D Data Acquisition Systems & Techniques
Accuracy, Resolution and Precision

Accuracy

The higher the accuracy, the closer the measurement result is to the true object (JCGM 2012).

Ground Truth (GT) data not made available to determine Accuracy; (SLS) Smartscan was later used 
as Reference data, as it follows VDI/VDE 2634 standard.

Moreover, most 3D models used for comparisons are not representative of the possible highest 
resolution outcome of each system.

Resolution

May be understood as the smallest distance between two measured 3D coordinates (JCGM 2012).

Most 3D models used for comparisons are not representative of the possible highest resolution 
outcome of the system. Resolution data (when available) provided by manufacturer/partner.

Precision

The higher the precision, the higher the similarities between different measurements of a same area 
(JCGM 2012).

Not possible to determine precision, as only one 3D model from each system were made available.
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3D Data Analysis
Complete 3D models: alignment deviation

The same procedures and settings were used for coherency of the comparisons:

a) Feature-based alignment, using �  3 points, for a first rapid alignment.

b) Best fit alignment, for a more refined alignment. Settings: Sample size: 100000 (max. allowed); 
Tolerance: 0,01mm; High precision fitting; Automatic deviator elimination.

Alignment between faces not efficient:
colour deviation map clearly showing an
angular difference between the faces’ planes.

The resulting 3D model of each coin is directly dependent on
the alignment and merging of its obverse and awers.



COSCH Final Conference, Mainz 10-11/10/2016
COST is supported by the EU Framework 
Programme Horizon 2020

3D Data Analysis
Obverse & awers: alignment deviation

No angular difference between the face’s planes was detected.

(*) ca. 13% points too far 
away from model to be 
used in the computation.
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Differences in the overall and fine morphology of the coins, due to:
characteristics of used systems & techniques, as well as used 3D data acquisition and post-processing strategies.

3D Data Analysis
Obverse & awers: alignment deviation 
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[REF: (SLS) Smartscan]
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Data Analysis & Results
Complete 3D models: topological

All tested software calculated equally topological data.
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Data Analysis & Results
Complete 3D models: geometrical and other measurements

The tested software did not calculate equally all geometrical data.

The distinct 3D models show differences in the overall and fine morphology.
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Data Analysis & Results
Complete 3D models: geometrical and other measurements

Shape Factor
aka Circularity = (4� A) / p2

“As the appearance of an ancient coin is often unique (…), the shape of the coin edge is regarded to be an 
important feature to characterize a coin” (Huber-Mörk et al., 2012).
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Data Analysis & Results
Complete 3D models: geometrical and other measurements

“In some coinages the comparison of Weights among series 
may determine the standard to which that series was struck; 
this in turn may be significant for chronology or attribution ” 
(http://numismatics.org/).
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Data Analysis & Results
Complete 3D models: geometrical and other measurements

a) Using Gas Pycnometer (ITAM). Method 
takes into consideration accessible voids (i.e. 
total amount of empty space, e.g., cracks or 
bubbles, accessible from surface of real coin).

b) Using Volume of 3D digital surface model . 
Method may not take into consideration 
possible voids.

Density   �  = m / V

Relevant “to identify differences between the 
theoretical and the real density when coins 
were plated (for instance, a silver over a 
copper core)” (Zambanini, 2009). It does not take 
into consideration >2 elements, alloys, etc.
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Test Coins
Brief characterization
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However, it’s not the measurement per se that matters, it’s what we do with it.

To get useful information !

Larger dataset needed for comparison and interpretation of relevant geometrical and other features.
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Advantages : digital documentation, extraction of additional features, quantitative characterization and 
analysis. Also enabling digital databases and querying, dissemination, etc.



COSCH Final Conference, Mainz 10-11/10/2016
COST is supported by the EU Framework 
Programme Horizon 2020

STSM’s Aims
to contribute to:

��� � The development of an efficient and comprehensive methodological framework for the 3D 

digital data capture , processing and analysis of historical silver coins .

Different types of data Different types of analysis

Every project should start with a Reason/Question .

Before acquiring 3D (or other) data, set clearly:

Why is 3D data required? What for is it needed? What resolution, accuracy and outputs are required? 
Are all the necessary equipment, software and know-how available? What are the alternatives?...
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STSM’s Aims
to contribute to:

��� � The development of an efficient and comprehensive methodological framework for the 3D 

digital data capture , processing and analysis of historical silver coins .

Metadata
Paradata

(…)

Accuracy
Resolution

Precision

It is fundamental to have a thorough 
understanding and knowledge of how the 
workflow functions,

since each stage of the process depends 
on the outcome of the previous ones and 
determines the subsequent ones.
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STSM’s Aims
to contribute to:

��� � Establish whether the selected recording 3D systems and techniques can support the 

comparison of certain features and properties ;

• As expected, distinct systems , techniques and methods used to acquire and process 3D data lead to 
differences in the topology , as well as in the overall and fine morphology of the coins.

• Depending on the reasons/questions behind and scale of analysis , the accuracy, resolution and precision of 
the 3D systems and techniques should be high enough to fulfil the needs for an improved scientific documentation 
and study of coins.

• These issues are of great importance, as they may affect the analysis , classification , and interpretation of the 
CH object - e.g. variations in the hammering process, die, mint signs, scratches, wear pattern of the used stamp, 
or cut and punch-marks.

• Which also raises the importance of linking metadata , paradata and other meaningful information to the data 
when dealing with it.
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STSM’s Aims
to contribute to:

��� � A better knowledge about the surface characteristics of historic coins, by characterizing and 

analysing a number of relevant geometrical and topological features, using distinct 

metrological software , techniques and procedures ;

• The 3D models enabled a quantitative characterization of the coins, as opposed to descriptive and
subjective ones.

• All tested software calculated equally topological data .

• A few basic and advanced geometric and other measurements of the coins were undertaken.

• The tested software did not calculate equally all geometrical data .

• The distinct 3D models show differences in the overall and fine morphology .

• The sample (2 coins) is too small to help resolving numismatic questions , such as:
changes of die (e.g., reworked version), type, wear/damage, etc., over time; attribution of die, technique of 
production, producer, place, period.
Larger dataset/reference collection needed for the comparison and interpretation of relevant geometrical 
and other features.

• Although a 3D digital model does not provide a complete picture of the object, it should be understood 
as a highly powerful tool – potentially, with valid data – for CH research , and complementary to other 
measurement techniques (e.g., used in this case study) and fields of knowledge.
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STSM’s Aims
to contribute to:

Ongoing Publication of a guide to good documentation practi ce, incl. digital preservation guidelines.

https://coschromancoins.wordpress.com/
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In short,

• Start with a reason or question

• Draw a plan

• Use the same method & procedures (or state which were used),

for coherency of comparisons

• Save raw data

• Save metadata & paradata

• Share data (in time)
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London meeting – UCL, 22.June.2016.


