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The use of CT scanning for bowed stringed instruments identification and 

identification 

 

Gabriele Rossi Rognoni / Marco Fioravanti 
 



G. Rossi Rognoni,1 P.Biagiotti,3 P.Gallerini,3 I.Menchi,3 R.Ricci,3 M. Fioravanti2  
 

1 Royal College of Music – London UK 
2 University of Florence – GESAAF Italy 

3 AOUC - Department Imaging diagnostic - Florence Italy 
 



Galleria dell’Accademia, 

Dept. Of Musical 

Instruments, Florence 



A.Stradivari, 

Viola tenore e 

violoncello 

‘Medicei’, 

Cremona 

1690 

N.Amati, 

Violoncello 

‘Medici’, 

Cremona 

ca.1650 



Galleria dell’Accademia – 

Catalogue of the bowed 

instruments and bows, ed. 

G.RossiRognoni, Leghorn : Sillabe, 

2009 



Galleria dell’Accademia – 

Catalogue of the bowed 

instruments and bows, ed. 

G.RossiRognoni, Leghorn : Sillabe, 

2009 



Galleria dell’Accademia – 

Catalogue of the bowed 

instruments and bows, ed. 

G.RossiRognoni, Leghorn : Sillabe, 

2009 



Galleria dell’Accademia – 

Catalogue of the bowed 

instruments and bows, ed. 

G.RossiRognoni, Leghorn : Sillabe, 

2009 



Galleria dell’Accademia – 

Catalogue of the bowed 

instruments and bows, ed. 

G.RossiRognoni, Leghorn : Sillabe, 

2009 



CT Scanner: General Electrics 

‘HighSpeed’ 

Step between ‘slices’: 0,7mm 

80 or 100 KV 

40-50 milliAmpère/sec. 

Scan-time: 25-35 sec. 

Hounsfield Units: 1000 HU 

(oscillation) and -600 HU 

(reading window) 





A. Stradivari, Tenor 

viola ‘Medici’, 

Cremona 1690 





Variations in shape, thickness and position of parts 

that were built according to a template that was unique 

to a certain workshop  



Variations of elements that, although 

entirely controlled by hand, have a 

strong impact on the sound quality of 

the instrument 

 



Variation in shape, size and position of structural and 

internal parts of the instruments 

 

G.B. Gabbrielli, 

Florence, 1764 

G. Scarampella, 

Florence, 1886 

A.F. Mayr, Salzburg, 

1764 ? 







SNAKEWOOD 

Brosimum guianensis (Aubl.) Huber  





• Dimension of the object 

 

• Cost and logistic 

 

• Publication/dissemination of the results 
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The use of CT scanning for other stringed instruments 

 

Giovanni Paolo di Stefano / Marco Fioravanti 
 



G. P. Di Stefano, M. Fioravanti, G. Rossi Rognoni  

Part II 
The use of CT 

scanning for other 
stringed instruments 



56 stringed instruments  
that were not included in 
the previous publication: 

 
 

 
- European plucked instruments 
 
- European psalteries and zithers 
 
- Keyboard instruments 
 
- Non-European instruments 



















- Ilario Menchi (Unità Diagnostica per Immagini dell’Azienda 
Ospedaliera di Careggi) 

 
-  Marco Fioravanti (Università di Firenze) 
 
-  Gabriele Rossi Rognoni (Università di Firenze/Royal College of 

Music) 
 
- Giovanni Paolo Di Stefano (Università di Palermo/Rijksmuseum) 
 
-  Emanuele Marconi (Milano) 

 
 



- Plane view of the soundboard 
 
-  A longitudinal section along  
       the centre-line of the instrument 
 
- Transverse images of the  
     soundbox at the soundboard ribs 



Necked stringed 
instruments 

Neapolitan mandolin 
Naples, 1782 

Donato Filano 

(fl. Naples, 1763-post 1783) 



Psalteries 

Psaltery 
[North-Central Italy, first quarter of the 18th century] 

Anonymous 



Zithers 

Accord-zither (Auto harp) 
Dresden, [c. 1900] 

Julius T. Müller 
(fl. Dresden, late 19th - early 20th century) 



Number, type, shape, 
size and positions of 
the ribs 
 
 

Lyre guitar 
Naples, 1811 
Gennaro Fabricatore 
(fl. 1790-1832) 



Details of internal 
reinforcement 
elements  
 
 

Milanese mandolin 
Milan, 1764 
Giuseppe and Carlo Fiscer 
(fl. Milan, 1748-1780) 

Mandola popolare (Colascione) 
Pratola Peligna, late 19th century 
Anonymous 

English guitar 
[London, mid-18th century] 

John Frederick Hintz 
(Greifenhagen, Moravia 1711-London 1772 



State of conservation 
and restorations 

English guitar 
[London, mid-18th century] 

John Frederick Hintz 
(Greifenhagen, Moravia 1711-London 1772) 



Traditional X-ray   
analysis 

31. Harpsichord 
London, 1785 

Thomas Culliford 
(Penzance, 1747-London?, 1821) 
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Details in woodwind instruments deserving special attention for imaging 

 

Tom Lerch 
 



Details in Woodwind Instruments

deserving special attention for imaging

Tom Lerch

21.Mai 2015

Tom Lerch (MIM) Details in Instruments 21.Mai 2015 1 / 7



Acoustics

The acoustic of woodwind instruments is i. a. de�ned

by:

3D-shape of bore

position of mouth- and toneholes

3D-shape of mouth- and toneholes

position and size of window and labium

3D-shape of windway

mouthpiece (single or double reeds)

Tom Lerch (MIM) Details in Instruments 21.Mai 2015 2 / 7



Measuring

Measuring and evaluating

these parameters is not trivial:

bores are relatively narrow

and deep

bores are deformed in

longitudinal and

transverse section

bore shapes may be

convex or curved

corpus material may be

susceptible or damaged

Tom Lerch (MIM) Details in Instruments 21.Mai 2015 3 / 7



MIM 581 Oboe da caccia by Johann Gottfried Bauer

Tom Lerch (MIM) Details in Instruments 21.Mai 2015 4 / 7



EUCHMI 1037 Soprano Recorder by Richard Haka

©J.-F. Beaudin 1986

Tom Lerch (MIM) Details in Instruments 21.Mai 2015 5 / 7



further objects

bassoons

Rankette

double reed mouthpieces

restorations and damages

zink mouthpieces

Tom Lerch (MIM) Details in Instruments 21.Mai 2015 6 / 7



Details in Woodwind Instruments

deserving special attention for imaging

Tom Lerch

21.Mai 2015

Tom Lerch (MIM) Details in Instruments 21.Mai 2015 7 / 7
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CT scanning: the uses for museums and makers 

 

Darryl Martin 
 



The Queen Mary and  
Lamont harps 
National Museums Scotland 



CT scanning the Lamont harp at CRIC 
(l – r) Martin Connell, Tessa Smith, Jim Tate, Karen Loomis 



The Queen Mary Harp 
rendering from CT scan 

The Lamont Harp 
rendering from CT scan 









Queen Mary harp  
volume rendering video clip 



The scan of the object can be sliced along any plane to show a cross-sectional view  



historical repair to the neck of the Queen Mary harp 
as it appears to the unaided eye 



A rendering from the CT scan,  
revealing damage hidden under the metal patch 



A different rendering,  
highlighting metal embedded in the wood 


