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Virtual acoustics and the study of music in the York Cycle
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Background in Medieval Theatre

In this paper we investigate the effect  of acoustics on the performance of music in the York 
Cycle, which is a series of forty-eight  theatre plays that were performed on wagons in the city of York 
from the fourteenth to the sixteenth century.

The York Cycle consists of separate plays that narrate events of relevance to the Christian 
faith.  Each play was the responsibility of a particular guild of the city.  The performances were done 
on wagons that  were constructed by the guilds for the occasion and manhandled through the streets of 
York.   The wagons followed a predetermined route through the city and they stopped at  ‘stations’ in 
which the audience gathered to see the performance.  Music was an important  aspect  of these plays, 
and both monophonic and polyphonic pieces were performed.  The plays are known to have included 
music due to the presence of references in the dialogues, dramatic directions and the inclusion of 
notated music. 

Little is known on how the acoustics of the wagons and the surrounding street space affected 
the performance of the Cycle.  It  is possible to investigate such effects by using modern acoustic 
modelling techniques, which are referred to as virtual acoustic modelling.  



Background in Virtual Acoustics

Virtual acoustics can be described as the study of the acoustics of spaces through the design 
of computer models, which are also used for auralization.  Auralization describes the process of 
rendering audible a particular sound field (Kleiner et  al. 1993: 861).  It is a computer-aided process 
whose aim is ‘to recreate the aural impression of the acoustic characteristics of a space, be it outdoors 
or indoors.’ (Kleiner et  al. 1993: 861).  In other words, the user can hear the way sound is modified by 
the characteristics of a space without  needing to be in that space, or even without the space needing to 
exist. 

Virtual acoustics is of particular relevance when the space is not  accessible or it  no longer 
remains in its original form, which is the case of the performance spaces of the York Cycle.  It  also 
provides great flexibility, allowing the user to vary parameters such as dimensions, surface materials 
and positions of performers and listeners. 

Aim
The aim of this project is to apply virtual acoustics to the study of vocal performances in the 

York Cycle, focussing on how the acoustics of a specific street  in York (Stonegate), which was used 
for the Cycle, might have affected music performance. 

A comparison between the characteristics of present day and medieval Stonegate is carried 
out with the objective of analysing whether the effects on music performance were consistent.  This 
will also help determine whether the performance of music in present  Stonegate could provide singers 
with an ‘aural’ setting similar to that experienced by medieval performers.

Main contribution
The present project utilises impulse response measurements of Stonegate in order to analyse 

the characteristics of this space as it  stands today.  A virtual model of this same space is also used to 
experiment with the effect  of the different  positions of performers and listeners.  A second virtual 
model is designed based on the characteristics of Stonegate in the Middle Ages.  The results of the 
different  models and measurements are then analysed through acoustic parameters, such as 
reverberation time (T30), clarity (C80) and strength (G), in order to determine the influence of 
acoustics on music performance.

The impulse responses sourced through measurements and/or virtual models are convolved 
with anechoic recordings of different music pieces, to determine how different  textures where affected 
by the characteristics of the space.

Implications
Research into the performance of the York Cycle is lacking the consideration of acoustics as 

an important factor in the development  of staging techniques.  Virtual acoustics can be used as a tool 
to analyse how the characteristics of the playing places, might have affected the performances and 
how staging techniques could have been adapted to make the most of the acoustics of the playing 
spaces.  

The question marks surrounding the staging of the York Cycle are many, and it is possible that 
certain facts will never be known for certain.  Nevertheless, it  is of great value to create an 
approximation of what this Cycle, which was performed for almost two centuries, sounded like.
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