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tŚĞŶ�ĚŝĚ�ƚŚĞ�ŚŝƐƚŽƌǇ�ŽĨ�ĚŝŐŝƚĂů�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ�ƐƚĂƌƚ͍�/Ɛ�ƚŚĞƌĞ�Ă�ƉƌĞĐŝƐĞ�ĚĂƚĞ�
ŽĨ�ďŝƌƚŚ͍��ŶĚ͕�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚůǇ͕ �ǁŚĞŶ�ĚŝĚ��ĐĂĚĞŵŝĂ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�ƚŚĞ�ĚŝƐĐŝƉůŝŶĞ�ŽĨ�Ăƌƚ�ŚŝƐƚŽƌǇ͕ �ƐƚĂƌƚ�
ƚŽ�ĞǆƉůŽƌĞ�ƚŚŝƐ�ŶĞǁ�ƚĞĐŚŶŽůŽŐǇ͍�dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ĚŝŐŝƚĂů�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐ-
ƚƵƌĞ�ǁŝůů�ďĞ�ŽƵƚůŝŶĞĚ�ŝŶ�ƚŚĞ�ƐƵƌǀĞǇ�ďĞůŽǁ͘�̂ Ž�ĨĂƌ͕ �ǀĞƌǇ�ůŝƩůĞ�ŚĂƐ�ďĞĞŶ�ƉƵďůŝƐŚĞĚ�ŽŶ�ƚŚŝƐ�ƚŽƉŝĐ�ĨƌŽŵ�ƚŚĞ�
point of architectural and art history.1�/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚŝƐ�ŬŝŶĚ�ŽĨ�ŽǀĞƌǀŝĞǁ�ŚĂƐ�ŽŌĞŶ�ŽŵŝƩĞĚ�ƚŚĞ�ĚŝƌĞĐƚ�
ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ƐĐŝĞŶƟĮĐ�ƵƐĞ�ŽĨ�ĚŝŐŝƚĂů�ϯ��ŵŽĚĞůƐ�ŽĨ�ŚŝƐƚŽƌ-
ŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ͘�hƐƵĂůůǇ͕ �ƐƵĐŚ�ĂŶĂůǇƐĞƐ�ĂƌĞ�ŵĂĚĞ�ĨƌŽŵ�ĂŶ�ĂƌĐŚĂĞŽůŽŐŝĐĂů�ƉŽŝŶƚ�ŽĨ�ǀŝĞǁ͕�ŽŌĞŶ�ĨŽƌ�
ƉƌĞͲŚŝƐƚŽƌŝĐĂů�Žƌ�ĂŶĐŝĞŶƚ�ĐƵůƚƵƌĞƐ͘�dŚĞƌĞĨŽƌĞ͕�ŝŶ�ƚŚŝƐ�ĞƐƐĂǇ�ƚŚĞ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĨŽƵŶĚĂƟŽŶƐ�ĂŶĚ�ŵŽƐƚ�
ƐŝŐŶŝĮĐĂŶƚ�ƉƌĞĐƵƌƐŽƌƐ�ĨŽƌ�ƚŚĞ�ĨŽƌŵĂƟŽŶ�ŽĨ�ϯ��ŵŽĚĞůƐ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ�ƐŚĂůů�ďĞ�ĞǆĂŵŝŶĞĚ�ŝŶ�
ĂĚĚŝƟŽŶ�ƚŽ�ŝŶƚƌŽĚƵĐŝŶŐ�ƐŽŵĞ�ŝŵƉŽƌƚĂŶƚ�ĞĂƌůǇ�ƉƌŽũĞĐƚƐ�ĨƌŽŵ�ƚŚĞ�ƉĞƌƐƉĞĐƟǀĞ�ŽĨ�ƚŚĞ�ŚŝƐƚŽƌǇ�ŽĨ�ĂƌĐŚŝ-
ƚĞĐƚƵƌĞ͘�&ŝŶĂůůǇ͕ �ƚŚĞ�ƌĞůĞǀĂŶĐĞ�ŽĨ�ƚŚĞ�ĞƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ�ĂƉƉƌŽƉƌŝĂƚĞ�ĂĐĂĚĞŵŝĐ�ŝŶƐƟƚƵƟŽŶƐ�ĂŶĚ�ĐŽŶ-
ferences for the establishment of digital architectural models for research will be demonstrated.

dŚĞ�sŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�,ŝƐƚŽƌŝĐĂů��ƌĐŚŝƚĞĐƚƵƌĞ�ʹ�Ă�DĂƩĞƌ�ŽĨ�dĞĐŚŶŽůŽŐǇ

dŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů� ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ� ĂƌĐŚŝƚĞĐƚƵƌĞ�ďǇ�ǁĂǇ�ŽĨ�ŵŽĚĞůƐ� ŚĂƐ� ůŽŶŐ�ďĞĞŶ�Ă� ƚƌĂĚŝƟŽŶ�
ŝŶ�ƉŽƐƚͲĐůĂƐƐŝĐĂů��ƵƌŽƉĞĂŶ�Ăƌƚ�ŚŝƐƚŽƌǇ�ĨŽƌ�ĐĞŶƚƵƌŝĞƐ͕�ĂůƚŚŽƵŐŚ�ƚŚĞ�ŵĞĚŝĞǀĂů�ƐŝƚƵĂƟŽŶ� ŝƐ� ĨĂƌ� ĨƌŽŵ�
certain. It has, however, been possible to prove that reduced-size buildings made from bricks 
were already in use in Italy from the middle of the 14th century to plan building projects such 
as Florence Cathedral.2�&ƌŽŵ�ƚŚĞ�ϭϲƚŚ�ĐĞŶƚƵƌǇ�ŽŶǁĂƌĚƐ͕�ŵŽĚĞůƐ�ŽĨ�ĞŶƟƌĞ�ĐŝƟĞƐ�ǁĞƌĞ�ĐƌĞĂƚĞĚ͘3 

A model of the city of Florence, made from cork in 1529 but lost today, is considered one of the 
ĞĂƌůŝĞƐƚ�ĞǆĂŵƉůĞƐ͘4 It was probably commissioned by Pope Clement VII for the purpose of espio-
ŶĂŐĞ͗�ŚĞ�ǁŝƐŚĞĚ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ĐŝƚǇ Ɛ͛�ĨŽƌƟĮĐĂƟŽŶƐ͕�ǁŝƚŚ�ƚŚĞ�ŝŶƚĞŶƟŽŶ�ƚŽ�ƌĞͲĞƐƚĂďůŝƐŚ�DĞĚŝĐŝ�
rule over his hometown.5 KŶůǇ�ǀĞƌǇ�ĨĞǁ�ĐŝƚǇ�ŵŽĚĞůƐ�ĨƌŽŵ�ƚŚĂƚ�ƟŵĞ�ŚĂǀĞ�ďĞĞŶ�ƉƌĞƐĞƌǀĞĚ͕�ƐƵĐŚ�ĂƐ�
ƚŚĞ�ƵŶŝƋƵĞ�ƐĞƌŝĞƐ�ŽĨ�ǁŽŽĚĞŶ�ŵŽĚĞůƐ�ŽĨ��ĂǀĂƌŝĂŶ�ĐŝƟĞƐ�ĐƌĞĂƚĞĚ�ďǇ�:ĂŬŽď�^ĂŶĚƚŶĞƌ͕ �Ă�ǁŽŽĚ�ƚƵƌŶĞƌ�
ĨƌŽŵ�^ƚƌĂƵďŝŶŐ͕�ďĞƚǁĞĞŶ�ϭϱϲϴ�ĂŶĚ�ϭϱϳϰ͘6 They were displayed in the Münchner Kunstkammer 
of Albrecht V, where they were accessible only to a small, select audience.7 To this day, tangible 
ĂƌĐŚŝƚĞĐƚƵƌĂů�ŵŽĚĞůƐ�ĂƌĞ�ĐƌĞĂƚĞĚ�ĨƌŽŵ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŵĂƚĞƌŝĂůƐ�ʹ�ĨŽƌ�ĞǆĂŵƉůĞ�ǁŽŽĚ͕�ƉĂƉĞƌ͕ �ŵĞƚĂů�
Žƌ�ƉůĂƐƟĐ�ʹ�ĂŶĚ�ĨŽƌ�ĚŝǀĞƌƐĞ�ƉƵƌƉŽƐĞƐ�ƐƵĐŚ�ĂƐ�ŚĞůƉŝŶŐ�ǁŝƚŚ�ƚŚĞ�ĚĞƐŝŐŶ�ƉƌŽĐĞƐƐ�ĂŶĚ�ŝŶ�ĐŽŵƉĞƟƟŽŶƐ͕�
ĞǆŚŝďŝƟŽŶƐ�ĂŶĚ�ƉƌĞƐĞŶƚĂƟŽŶƐ�ǁŝƚŚ�Ă�ĨŽĐƵƐ�ŽŶ�ĂƌĐŚŝƚĞĐƚƵƌĞ͘�ϴ
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dŚĞ�ĚŝŐŝƚĂů� ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ� ŚŝƐƚŽƌŝĐĂů� ĂƌĐŚŝƚĞĐƚƵƌĞ� ŝŶ� ƚŚĞ�ĮĞůĚ� ŽĨ� ƐĐŝĞŶĐĞ�ŚĂƐ� Ă�ŵƵĐŚ�
ƐŚŽƌƚĞƌ�ŚŝƐƚŽƌǇ͘�dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĚŝŐŝƚĂů�ĂƌĐŚŝƚĞĐƚƵƌĂů�ǀŝƐƵĂůŝǌĂƟŽŶ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƵƐĞ�ŽĨ��Žŵ-
puter Aided (Architectural) Design, CA(A)D, is directly linked to technical developments of both 
ŚĂƌĚͲ�ĂŶĚ�ƐŽŌǁĂƌĞ͘�dŽĚĂǇ�����ŝƐ�Ă�ƐƚĂŶĚĂƌĚ�ƚĞĐŚŶŝƋƵĞ�ƉƌĞĚŽŵŝŶĂŶƚůǇ�ƵƐĞĚ�ďǇ�ĂƌĐŚŝƚĞĐƚƐ�ĨŽƌ�ĚĞ-
signing building projects. Its roots go back to the 1960s when Ivan Edward Sutherland developed 
^<�d�,W���Ăƚ�ƚŚĞ�DĂƐƐĂĐŚƵƐĞƩƐ�/ŶƐƟƚƵƚĞ�ŽĨ�dĞĐŚŶŽůŽŐǇ�;D/dͿ�ŝŶ��ĂŵďƌŝĚŐĞ͕�D�͕�ǁŚŝůĞ�ǁŽƌŬŝŶŐ�
on his doctoral thesis published in 1963.9 With the help of that programme two-dimensional ob-
jects could be displayed on a screen and altered with a keyboard and a ‘light pen’ using a so-called 
͚ŝŶƚĞƌĂĐƟǀĞ�ŐƌĂƉŚŝĐƐ�ƚĞƌŵŝŶĂů͛͘ 10�dŚŝƐ�ŝŶŶŽǀĂƟǀĞ�ƉƌŽŐƌĂŵŵĞ�ŽīĞƌĞĚ�Ă�ƉŽƐƐŝďŝůŝƚǇ�ĨŽƌ�ŚƵŵĂŶƐ�ĂŶĚ�
ĐŽŵƉƵƚĞƌƐ�ƚŽ�ŝŶƚĞƌĂĐƚ�ŽŶ�Ă�ŐƌĂƉŚŝĐ�ůĞǀĞů�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͘11

^ŝŶĐĞ�Ăƚ�ĮƌƐƚ�ƚŚĞ�ĂǀĂŝůĂďůĞ�ƚĞĐŚŶŽůŽŐǇ�ĚŝĚ�ŶŽƚ�ŵĞĞƚ�ƚŚĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ�ĂƌĐŚŝƚĞĐƚƐ͕�ŝƚ�ǁĂƐ�
primarily used for mechanical engineering.12��ǀĞŶ�ŝŶ�ƚŚĞ�ϭϵϳϬƐ�����ǁĂƐ�ůŝŵŝƚĞĚ�ƚŽ�ĚĞƉŝĐƟŽŶƐ�ŽĨ�
two-dimensional spaces and perhaps comparable to some kind of electronic drawing board.13 
/Ŷ�ĂĚĚŝƟŽŶ͕�ƚŚĞ�ƚĞĐŚŶŽůŽŐǇ�ǁĂƐ�ďĞǇŽŶĚ�ƚŚĞ�ƌĞĂĐŚ�ŽĨ�ƐŵĂůůĞƌ�ĐŽŵƉĂŶŝĞƐ͕�ǁŚŽ�ĐŽƵůĚ�ŝůů�ĂīŽƌĚ�ƚŽ�
ƉĂǇ�ĨŽƌ�ŵĂŝŶƚĞŶĂŶĐĞ�ĂŶĚ�ĨŽƌ�����ĞǆƉĞƌƚƐ͘14�EŽŶĞƚŚĞůĞƐƐ͕�ĂƐ�ĞĂƌůǇ�ĂƐ�ϭϵϳϯ�ƚŚĞ�ĂƌĐŚĂĞŽůŽŐŝƐƚ�:ŽŚŶ�
�͘�tŝůĐŽĐŬ͕�ĂƉĂƌƚ�ĨƌŽŵ�ĨŽƵƌ�ƉŽƐƐŝďůĞ�ŵĂŝŶ�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ĐŽŵƉƵƚĞƌ�ƚĞĐŚŶŽůŽŐǇ�ŝŶ�ƚŚĞ�ĚŝƐĐŝƉůŝŶĞ�ŽĨ�
ĂƌĐŚĂĞŽůŽŐǇ͕ �ŝĚĞŶƟĮĞĚ�ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ�ŽĨ�ĐƵůƚƵƌĂůůǇ�ŝŵƉŽƌƚĂŶƚ�ďƵŝůĚŝŶŐƐ�ĂŶĚ�ŵŽŶƵŵĞŶƚƐ�ĂƐ�Ă�ǀŝƚĂů�
ŵĞĂŶƐ�ŽĨ�ŐĞŶĞƌĂƟŶŐ�ŬŶŽǁůĞĚŐĞ͘15

/Ŷ�ƚŚĞ�ĮĞůĚ�ŽĨ�Ăƌƚ�ŚŝƐƚŽƌǇ͕ �tĞƌŶĞƌ�DƺůůĞƌ�ŵĂǇ�ďĞ�ƌĞŐĂƌĚĞĚ�ĂƐ�Ă�ƉŝŽŶĞĞƌ�ŽĨ�ĐŽŵƉƵƚĞƌ�ĂŝĚĞĚ�
ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ͘�dŽŐĞƚŚĞƌ�ǁŝƚŚ�<ůĂƵƐ�,ćŶŝƐĐŚ�ŚĞ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĞ�ďĞŶĞĮƚƐ�
ŽĨ�ƚŚĞ�ƵƐĞ�ŽĨ�ĐŽŵƉƵƚĞƌ�ƉƌŽŐƌĂŵŵĞƐ�ĨŽƌ�ŝŶǀĞƐƟŐĂƟŶŐ�ǀĂƵůƚƐ�ŝŶ�ƚŚĞŝƌ�ϭϵϳϲ�ĂƌƟĐůĞ��ŝĞ�DƂŐůŝĐŚŬĞŝƚ�
ĞŝŶĞƌ� ĐŽŵƉƵƚĞƌŐĞƐƚĞƵĞƌƚĞŶ� ŝƐŽŵĞƚƌŝƐĐŚĞŶ��ĂƌƐƚĞůůƵŶŐ� ǀŽŶ� ĮŐƵƌŝĞƌƚĞŶ�'ĞǁƂůďĞŶ� ĚĞƌ� ĚĞƵƚƐĐŚĞŶ�
^ƉćƚŐŽƟŬ�;dŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ�Ă�ĐŽŵƉƵƚĞƌŝǌĞĚ�ŝƐŽŵĞƚƌŝĐ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ĮŐƵƌĞĚ�ǀĂƵůƚƐ�ĨƌŽŵ�ƚŚĞ�
'ĞƌŵĂŶ�ůĂƚĞ�'ŽƚŚŝĐ�ƉĞƌŝŽĚͿ.16��Ǉ�ĞŶƚĞƌŝŶŐ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ĚĂƚĂ�ŝŶ�Ă�ƉĂƌƟĐƵůĂƌ�ƉƌŽŐƌĂŵŵĞ͕�ĐŽŵƉůĞǆ�
ǀĂƵůƚ�ĐŽŶƐƚƌƵĐƟŽŶƐ�ĐŽƵůĚ�ďĞ�ƋƵŝĐŬůǇ�ĐĂůĐƵůĂƚĞĚ�ďǇ�ƚŚĞ�ĐŽŵƉƵƚĞƌ�ĂŶĚ�ƚŚĞŶ�ďĞ�ƉƌŝŶƚĞĚ�ďǇ�Ă�ŵĞĐŚĂŶ-
ŝĐĂů�ƉůŽƩĞƌ͘ �/ƚ�ĂůƐŽ�ďĞĐĂŵĞ�ƉŽƐƐŝďůĞ�ƚŽ�ĐƌĞĂƚĞ�ƐĐŚĞŵĂƟĐ�ƵŶĚĞƌĚƌĂǁŝŶŐƐ�ĂŶĚ�ŽƌƚŚŽŐŽŶĂů�ǀŝĞǁƐ�ĂƐ�
ǁĞůů�ĂƐ�ŝƐŽŵĞƚƌŝĐ�ƌĞƉƌĞƐĞŶƚĂƟŽŶƐ͕�ǁŚŝĐŚ�ŵŝŐŚƚ�ĞǀĞŶƚƵĂůůǇ�ĐŽŶǀĞǇ�Ă�ƐƉĂƟĂů�ŝŵƉƌĞƐƐŝŽŶ͘�tŚŝůĞ�ƐƵĐŚ�
a process was most likely not yet technologically viable in the late 1970s, Müller paraphrased his 
ǀŝƐŝŽŶ�ĨŽƌ�ƚŚĞ�ĨƵƚƵƌĞ�ĂƐ�ƐƵĐŚ͗�͚��ŐƌĂƉŚŝĐ�ƐĐƌĞĞŶ�ĂƐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ĂŝĚ�ǁŝůů�ĂůůŽǁ�ƌŽƚĂƟŶŐ�ƚŚĞ�ŽďũĞĐƚ�
depicted and combine several views of a vault simultaneously. We hope that we will be able to 
report on progress in a later work.’17�,ŝƐ�ǀŝƐŝŽŶ�ŽŶůǇ�ďĞĐĂŵĞ�ƌĞĂůŝƚǇ�ŝŶ�ƚŚĞ�ϭϵϴϬƐ͘

�ĞƚǁĞĞŶ�ϭϵϳϴ�ĂŶĚ�ϭϵϴϬ͕� ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚ��ƐƉĞŶ�DŽǀŝĞŵĂƉϭϴ had come up at MIT 
ĂŶĚ�ǁĂƐ�ƚŚĞŶ�ĐĂůůĞĚ�ƚŚĞ�͚ĮƌƐƚ�ŬŶŽǁŶ�ůĂƌŐĞͲƐĐĂůĞ�ĚŝŐŝƚĂů�ĐĂƉƚƵƌĞ�ŽĨ�Ă�ĐŽŶƚĞŵƉŽƌĂƌǇ�ĐŝƚǇ͛19 by the 
ĂƌĐŚĂĞŽůŽŐŝƐƚ��ĞƌŶĂƌĚ�&ƌŝƐĐŚĞƌ͘ �/ƚ�ŵĂǇ�ďĞ�ĐĂƚĞŐŽƌŝǌĞĚ�ĂƐ�ǇĞƚ�ĂŶŽƚŚĞƌ�ŝŶŶŽǀĂƟŽŶ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ĚŝŐ-
ŝƚĂů�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�ƐŝŶĐĞ�ƉĂŶŽƌĂŵĂ�ƉŚŽƚŽŐƌĂƉŚǇ�ƌĂƚŚĞƌ�ƚŚĂŶ�ƚŚĞ�����
ƉƌŽŐƌĂŵŵĞ�ǁĂƐ�ƵƐĞĚ͘�dŚƌĞĞ�D/d�ƐƚƵĚĞŶƚƐ͕�WĞƚĞƌ��ůĂǇ͕ ��Žď�DŽŚů�ĂŶĚ�DŝĐŚĂĞů�EĂŝŵĂƌŬ͕�ǁŽƌŬĞĚ�
on �ƐƉĞŶ�DŽǀŝĞŵĂƉ�within the framework of the �ƌĐŚŝƚĞĐƚƵƌĞ�DĂĐŚŝŶĞ�'ƌŽƵƉ.20 With the help 
of synchronized cameras set on a wheeled carriage the three students took photographs of every 
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ƐƚƌĞĞƚ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ŽĨ��ƐƉĞŶ͕��K͕�Ăƚ�ƐŚŽƌƚ�ŝŶƚĞƌǀĂůƐ͘21�WŽƐƚͲĞĚŝƟŶŐ�ŵĂĚĞ�ƚŚĞ�ƚƌĂŶƐŝƟŽŶ�ďĞƚǁĞĞŶ�ƚŚĞ�
single images as seamless as possible.22��Ɛ�Ă�ƌĞƐƵůƚ͕�ƚŚĞ�ƐŽͲĐĂůůĞĚ�͚ŝŶƚĞƌĂĐƟǀĞ�ŵŽǀŝĞ�ŵĂƉ͛�ĂůůŽǁƐ�
ƚŚĞ�ƵƐĞƌ�ƚŽ�ŵŽǀĞ�ǀŝƌƚƵĂůůǇ�ƚŚƌŽƵŐŚ�Ă�ůŽĐĂƟŽŶ͕�ǁŚŝĐŚ�ŝƐ�ƚŚŽƌŽƵŐŚůǇ�ĚŽĐƵŵĞŶƚĞĚ�ƉŚŽƚŽŐƌĂƉŚŝĐĂůůǇ͕ �
on a screen and without being there in person.23�EŽŶĞƚŚĞůĞƐƐ͕�ƚŚĞ�ĂƵĚŝĞŶĐĞ�ŵĂǇ�ƐƟůů�ŐĂŝŶ�Ă�ǀŝƐƵĂů�
ĂŶĚ�ƐƉĂƟĂů�ŝŵƉƌĞƐƐŝŽŶ�ŽĨ�ƚŚĞ�ĐŝƚǇ͕ �ǁŚŝůĞ�ĚĞĐŝĚŝŶŐ�ĨŽƌ�ƚŚĞŵƐĞůǀĞƐ�ŝŶ�ǁŚŝĐŚ�ĚŝƌĞĐƟŽŶ�ƚŚĞǇ�ǁŽƵůĚ�ůŝŬĞ�
ƚŽ�ŵŽǀĞ�ŶĞǆƚ�;ĮŐ͘�ϭͿ͘24

&ŝŐ͘�ϭഩdŚĞ��ƐƉĞŶ�DŽǀŝĞŵĂƉ�ĞǆƉĞƌŝĞŶĐĞĚ�ŝŶ�ƚŚĞ�͚DĞĚŝĂ�ZŽŽŵ͛�Ăƚ�ƚŚĞ��ƌĐŚŝƚĞĐƚƵƌĞ�DĂĐŚŝŶĞ�'ƌŽƵƉ͕�D/d͕  
ĐĂ�ϭϵϴϬ͘�dŚĞ�͚ƚƌĂǀĞůůĞƌ͕͛ �ƐĞĂƚĞĚ�ŝŶ�ĂŶ�ŝŶƐƚƌƵŵĞŶƚĞĚ�ĂƌŵĐŚĂŝƌ͕ �ĐŽŶƚƌŽůƐ�ƐƉĞĞĚ�ĂŶĚ�ĚŝƌĞĐƟŽŶ�ŽĨ�ƚƌĂǀĞů͘ 
dŽƵĐŚ�ƐĐƌĞĞŶƐ�ĚŝƐƉůĂǇŝŶŐ�ŵĂƉ�ĂŶĚ�ĂĞƌŝĂů�ǀŝĞǁƐ�ĂůůŽǁ�ĂĐĐĞƐƐ�ƚŽ�ĂĚĚŝƟŽŶĂů�ŵƵůƟŵĞĚŝĂ�ŵĂƚĞƌŝĂů͘

dŚŝƐ�ǁĂƐ�Ă�ƚĞĐŚŶŽůŽŐŝĐĂů�ŝŶŶŽǀĂƟŽŶ�ŝŶ�ƚŚĞ�ůĂƚĞ�ϭϵϳϬƐ͕�ƐŝŶĐĞ�ǀŝĚĞŽ�ĞĚŝƟŶŐ�ŚĂĚ�ƌĂƌĞůǇ�ĞǀĞƌ�
ďĞĞŶ�ĚŽŶĞ�ŽŶ�ĐŽŵƉƵƚĞƌƐ�ďǇ�ƚŚĂƚ�ƟŵĞ�ǁŚŝůĞ�ĂŶĂůŽŐƵĞ�ǀŝĚĞŽ�ĨŽŽƚĂŐĞ͕�ƵƉ�ƚŽ�Ă�ŵĂǆŝŵƵŵ�ĚƵƌĂƟŽŶ�
ŽĨ�ϯϬ�ŵŝŶƵƚĞƐ͕�ĐŽƵůĚ�ďĞ�ƐĂǀĞĚ�ŽŶ� ͚ŽƉƟĐĂů�ǀŝĚĞŽĚŝƐĐƐ͛͘ 25�KǀĞƌ� ƚŚĞ� ĨŽůůŽǁŝŶŐ�ǇĞĂƌƐ͕� ƐĞǀĞƌĂů�ŵŽƌĞ�
moviemaps were created, some of which were accessible to the public in the form of museum 
ŝŶƐƚĂůůĂƟŽŶƐ͘26�dŚĞƐĞ�ŵŽǀŝĞŵĂƉƐ�ŽĨ�ĞǆŝƐƟŶŐ�ƉůĂĐĞƐ�ŵĂǇ�ǁĞůů�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ƚŚĞ�ĂŶĐĞƐƚŽƌƐ�ŽĨ�ƚŚĞ�
more recent Google Street View.
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�ŝŐŝƚĂů�sŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�,ŝƐƚŽƌŝĐĂů��ƌĐŚŝƚĞĐƚƵƌĞ�ŝŶ��ĐĂĚĞŵŝĐ�ZĞƐĞĂƌĐŚ

dŚĞ�ĞŶŚĂŶĐĞŵĞŶƚ�ŽĨ�����ƚĞĐŚŶŽůŽŐǇ�ŝŶ�ƚŚĞ�ϭϵϴϬƐ�ĮƌƐƚ�ĂůůŽǁĞĚ�ĨŽƌ�ƚŚĞ�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�ǀŝƌƚƵĂů�
ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ�ŽŶ�ƚŚĞ�ĐŽŵƉƵƚĞƌ͘ 27 /Ŷ�ϭϵϴϰ�:ŝŵ��ůĂƌŬ͕�Ă�ĨŽƌŵĞƌ�ƉƌŽĨĞƐƐŽƌ�Ăƚ�D/d͕ �ĚĞ-
ǀĞůŽƉĞĚ�ĂŶ�ŝŶŶŽǀĂƟǀĞ�ƉƌŽĐĞĚƵƌĞ�ĨŽƌ�ƚŚĞ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ϯ��ŽďũĞĐƚƐ�Ăƚ�ŚŝƐ�ĐŽŵƉĂŶǇ�^'/ (Silicon 
'ƌĂƉŚŝĐƐ�/ŶĐ͘Ϳ͕�ǁŚŝĐŚ�ŚĞ�ŚĂĚ�ĨŽƵŶĚĞĚ�ŝŶ�ƚŚĞ�ĞĂƌůǇ�ϭϵϴϬƐ͘

͚�ůĂƌŬ�ǁĂƐ�ŝŶŝƟĂůůǇ�ĨŽĐƵƐĞĚ�ŽŶ�ĚĞǀĞůŽƉŝŶŐ�Ă�ƉŽǁĞƌĨƵů�ƐĞŵŝĐŽŶĚƵĐƚŽƌ�ĐŚŝƉ�;ĐĂůůĞĚ�
ƚŚĞ�'ĞŽŵĞƚƌǇ��ŶŐŝŶĞͿ�ƚŚĂƚ�ǁŽƵůĚ�ĂůůŽǁ�ƐŵĂůů�ĐŽŵƉƵƚĞƌƐ�ƚŽ�ƉƌŽĚƵĐĞ�ƐŽƉŚŝƐƟĐĂƚĞĚ�
ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů� ŐƌĂƉŚŝĐƐ͘� dŚĞ� ŝĚĞĂ� ǁĂƐ� ƌĞǀŽůƵƟŽŶĂƌǇ� ďĞĐĂƵƐĞ� ďĞĨŽƌĞ� ƚŚŝƐ͕�
ŐƌĂƉŚŝĐƐ�ƐŝŵƵůĂƟŽŶƐ�ǁĞƌĞ�ŽŌĞŶ�;ŝĨ�ŶŽƚ�ŽŶůǇͿ�ĚŽŶĞ�ŽŶ�ůĂƌŐĞ�ŵĂŝŶĨƌĂŵĞ�ĐŽŵƉƵƚĞƌƐ͛͘ Ϯϴ

This groundbreaking development helped ^'/ to become the market leader in the early 1990s.29

/Ŷ�ĂƌĐŚĂĞŽůŽŐǇ͕ �ƚŚĞ�ϭϵϴϬƐ�ďĞĐĂŵĞ�Ă�ƚƵƌŶŝŶŐ�ƉŽŝŶƚ͘�/Ŷ�ŚŝƐ�ƐƵƌǀĞǇ�ŽĨ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�
͚ĐŽŵƉƵƚĞƌ�ŵŽĚĞůůŝŶŐ͛�ŝŶ�ĂƌĐŚĂĞŽůŽŐǇ��ĞƌŶŚĂƌĚ�&ƌŝƐĐŚĞƌ�ŶŽƚĞĚ�ƚŚĂƚ�ƚŚĞ�ĮƌƐƚ�ĐŽŶƚƌŝďƵƟŽŶ�ŽŶ�ƚŚĞ�
subject of 3D technology was made at the conference �ŽŵƉƵƚĞƌ� �ƉƉůŝĐĂƟŽŶƐ� ŝŶ� �ƌĐŚĂĞŽůŽŐǇ 
;���Ϳ�ŚĞůĚ�ŝŶ�ϭϵϴϱ͘30 

WŽƐƐŝďůǇ�ƚŚĞ�ĮƌƐƚ�ĚŝŐŝƚĂů�ϯ��ŵŽĚĞů�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ�ďĂƐĞĚ�ŽŶ�ĂƌĐŚĂĞŽůŽŐŝĐĂů�ĚĂƚĂ�
ǁĂƐ�ĐƌĞĂƚĞĚ�ŝŶ�ƚŚĞ�h<�ďĞƚǁĞĞŶ�ϭϵϴϰ�ĂŶĚ�ϭϵϴϲ͘31�,ŽƐƚĞĚ�Ăƚ�ƚŚĞ�/�D�h<�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ƚŚĞ�ƉƌŽ-
ũĞĐƚ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ďƵŝůĚŝŶŐ�ŚŝƐƚŽƌǇ�ŽĨ�ƚŚĞ�KůĚ�DŝŶƐƚĞƌ�ŝŶ�tŝŶĐŚĞƐƚĞƌ͕ �,ĂŵƉƐŚŝƌĞ͕�ĂŶ��ŶŐůŽͲ^ĂǆŽŶ�
church from the early Middle Ages replaced by the present Winchester Cathedral in the 11th 
ĐĞŶƚƵƌǇ�;ĮŐ͘�ϮͿ͘32

&ŝŐ͘�ϮഩtŝƌĞĨƌĂŵĞ�ŵŽĚĞů�ŽĨ�KůĚ�DŝŶƐƚĞƌ�ĐƌĞĂƚĞĚ�Ăƚ�ƚŚĞ�/�D�h<�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ͕�tŝŶĐŚĞƐƚĞƌ͕ �ŝŶ�ϭϵϴϰͲϭϵϴϲ͘
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dŚĞ�ĐŽŵƉƵƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ĐŽƵůĚ�ďĞ�ǀŝĞǁĞĚ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�Ă�ƚǁŽͲŵŝŶƵƚĞ�ǀŝĚĞŽ�Ăƚ�ƚŚĞ�
ĞǆŚŝďŝƟŽŶ��ƌĐŚĂĞŽůŽŐǇ�ŝŶ��ƌŝƚĂŝŶ͗�EĞǁ�ǀŝĞǁƐ�ŽĨ�ƚŚĞ�ƉĂƐƚ�Ăƚ�ƚŚĞ��ƌŝƟƐŚ�DƵƐĞƵŵ�ŝŶ�>ŽŶĚŽŶ�ĨƌŽŵ�
:ƵůǇ�ϭϵϴϲ�ƚŽ�&ĞďƌƵĂƌǇ�ϭϵϴϳ͘33 The video comprised a pre-set route through the 3D model and dis-
ƉůĂǇĞĚ�ďŽƚŚ�ŝŶƚĞƌŝŽƌ�ĂŶĚ�ĞǆƚĞƌŝŽƌ�ǀŝĞǁƐ�ŽĨ�ƚŚĞ�KůĚ�DŝŶƐƚĞƌ�;ĮŐ͘�ϯͿ͘34

&ŝŐ͘�ϯഩ'ĞŶĞƌĂů�ǀŝĞǁ�ŽĨ�ƚŚĞ�KůĚ�DŝŶƐƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ĐƌĞĂƚĞĚ�Ăƚ�ƚŚĞ�/�D�h<�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ŝŶ�ϭϵϴϰͲϭϵϴϲ͘

dŚĞ�ĚŝŐŝƚĂů� ŝŵƉůĞŵĞŶƚĂƟŽŶ�ǁĂƐ�ĐƌĞĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ƚŚĞ�ƐŽŌǁĂƌĞ�tŝŶĐŚĞƐƚĞƌ�^ŽůŝĚ�
DŽĚĞůůĞƌ�;t/E^KDͿ͕�ǁŚŝĐŚ�ǁĂƐ�ŽŶ�ƚŚŝƐ�ŽĐĐĂƐŝŽŶ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ĂƌĐŚĂĞŽůŽ-
gy.36��ƌĂǁŝŶŐƐ�ĂŶĚ�ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ�ĐƌĞĂƚĞĚ�ďǇ�ƚŚĞ�ĂƌĐŚĂĞŽůŽŐŝƐƚ��ŝƌƚŚĞ�<ũƆůďǇĞͲ�ŝĚĚůĞ�ƐĞƌǀĞĚ�ĂƐ�
the basis for the digital modelling.37�dŚŽƐĞ�ǁĞƌĞ�ǇĞƚ�ĂŐĂŝŶ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĂƌĐŚĂĞŽůŽŐŝĐĂů�ĞǆĐĂǀĂƟŽŶƐ�
ƐŚĞ�ŚĂĚ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƚŚĞ�ϭϵϲϬƐ�ĂŶĚ�ǁŚŝĐŚ�ŚĂĚ�ďƌŽƵŐŚƚ�ƚŽ�ůŝŐŚƚ�ƚŚĞ�ƉĂƌƟĂůůǇ�ƐƵƌǀŝǀŝŶŐ�ĨŽƵŶĚĂƟŽŶƐ�
of the old church.ϯϴ��ůƚŚŽƵŐŚ� ƚŚĞ�ďƵŝůĚŝŶŐ�ŚĂĚ� ũƵƐƚ�ďĞĞŶ�ĞǆƉĂŶĚĞĚ� ŝŶ� ƚŚĞ�ϭϬƚŚ�ĐĞŶƚƵƌǇ͕ � ŝƚ�ǁĂƐ�
demolished in the year 1093.39�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ĐŽŵƉƵƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ǀŝƐƵĂůŝǌĞ�ƚŚĞ�
ůŽƐƚ�ŵĞĚŝĞǀĂů�ďƵŝůĚŝŶŐ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ�ƐŝŶĐĞ�ŝƚƐ�ĚĞƐƚƌƵĐƟŽŶ�ĂŶĚ�ƚŽ�ŵĂŬĞ�ŝƚƐ�ĂƉƉĞĂƌĂŶĐĞ�ĚŝŐŝƚĂůůǇ�
accessible to the public.40��Ɛ�Ă�ƌĞƐƵůƚ͕�ƚŚĞ�ĚŝŐŝƚĂů�ŵŽĚĞů�ǁĂƐ�ŶŽƚ�ŽŶůǇ�ĞǆŚŝďŝƚĞĚ�ŝŶ�Ă�ŵƵƐĞƵŵ͕�ďƵƚ�
ĂůƐŽ�ƉƌĞƐĞŶƚĞĚ�ƚŽ�Ă�ǁŝĚĞƌ�ĂƵĚŝĞŶĐĞ�ŝŶ�ƐĞǀĞƌĂů�ƉƌŽŐƌĂŵŵĞƐ�ŽŶ��ƌŝƟƐŚ�ƚĞůĞǀŝƐŝŽŶ͘41

KŶůǇ�Ă�ĨĞǁ�ǇĞĂƌƐ�ůĂƚĞƌ�ƚŚĞ�ĮƌƐƚ�ϯ��ŵŽĚĞů�ŽĨ�ĂŶ�ĂƌĐŚĂĞŽůŽŐŝĐĂů�ŵĞĚŝĞǀĂů�ŵŽŶƵŵĞŶƚ�ǁĂƐ�
presented at the CAA� ŝŶ�ϭϵϴϵ͘42� /ƚ�ǁĂƐ�Ă�ĐŽŵƉƵƚĞƌŝǌĞĚ�ĂŶĂůǇƐŝƐ�ŽĨ� ƚŚĞ�ŶŽ� ůŽŶŐĞƌ�ĞǆŝƐƟŶŐ�ĞĂƌůǇ�
medieval castle of Mathrafal in Wales, UK.43 This project had started four years earlier and was 
ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�/�D�h<�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ĂƐ�ǁĞůů�ĂƐ�ďǇ�ƐĞǀĞƌĂů�ĐƵůƚƵƌĂů�ŝŶƐƟƚƵƟŽŶƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�
ZŽǇĂů��ƌĐŚĂĞŽůŽŐŝĐĂů� /ŶƐƟƚƵƚĞ͘44� dŚĞ� ŐŽĂů�ǁĂƐ� ƚŽ� ƌĞƐĞĂƌĐŚ� ƚŚĞ� ƐŝƚĞ� ĂŶĚ� ŝƚƐ� ĨƵŶĐƟŽŶ͕� ƵƐŝŶŐ�ŶĞǁ�
computer technologies.45 The insights gained in this way were used to develop a strategy for the 
ůĞĂƐƚ�ŝŶǀĂƐŝǀĞ�ĞǆĐĂǀĂƟŽŶ�ƉŽƐƐŝďůĞ͘46�^ĞǀĞƌĂů�ĚŝīĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�ŝŵĂŐĞ�ĂŶĚ�ŐƌĂƉŚŝĐ�ĞĚŝƟŶŐ�ƐŽŌǁĂƌĞ�
ƵƐĞĚ�Ăƚ�ƚŚĞ�/�D�h<�^ĐŝĞŶƟĮĐ��ĞŶƚƌĞ�ŝŶ�tŝŶĐŚĞƐƚĞƌ�ĂůůŽǁĞĚ�ĨŽƌ�ƚŚĞ�ƉƌŽĐĞƐƐŝŶŐ�ŽĨ�ůĂƌŐĞ�ĂŵŽƵŶƚƐ�
ŽĨ�ĚĂƚĂ�ŐĂƚŚĞƌĞĚ� ŝŶ�ƉƌĞǀŝŽƵƐ� ƚŽƉŽŐƌĂƉŚŝĐĂů�ĂŶĚ�ŐĞŽƉŚǇƐŝĐĂů�ĞǆĂŵŝŶĂƟŽŶƐ�ĂŶĚ�ƐƵďƐĞƋƵĞŶƚůǇ� ƚŽ�
turn the topographical data into a ‘computer-generated three-dimensional wire-frame surface, 
or digital terrain model’.47�>ŝŐŚƚ�ĂŶĚ�ƐŚĂĚĞ�ǁĞƌĞ�ĂĚĚĞĚ͕�ƌĞůĂƟǀĞ�ƚŽ�Ă�ŚǇƉŽƚŚĞƟĐĂů�ƐŽƵƌĐĞ�ŽĨ�ůŝŐŚƚ͘ϰϴ 
dŚĞ�ƌĞƐƵůƟŶŐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ϯ��ŵŽĚĞů�ĂůůŽǁĞĚ�ƚŚĞ�ŝĚĞŶƟĮĐĂƟŽŶ�ŽĨ�ƚĞƌƌĂŝŶ�ĂŶŽŵĂůŝĞƐ�ƐƵĐŚ�ĂƐ�ŽƌŝŐ-



,ŽƉƉĞ�Θ��ƌĞŝƚůŝŶŐ�;ĞĚƐ͘Ϳ͗�sŝƌƚƵĂů�WĂůĂĐĞƐ͕�WĂƌƚ�//͘�>ŽƐƚ�WĂůĂĐĞƐ�ĂŶĚ�ƚŚĞŝƌ��ŌĞƌůŝĨĞ͕�DƺŶĐŚĞŶ�ϮϬϭϲ
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ŝŶĂů�ůŽĐĂƟŽŶƐ�ŽĨ�ǁĂůůƐ�ĂŶĚ�ďƵŝůĚŝŶŐƐ͘49 With the help of the programme tŝŶĐŚĞƐƚĞƌ�^ŽůŝĚ�DŽĚĞůůĞƌ 
;t/E^KDͿ�ƚŚĞƐĞ�ŝŶƚĞƌƉƌĞƚĂƟŽŶƐ�ĐŽƵůĚ�ƚŚĞŶ�ďĞ�ǀŝƐƵĂůŝǌĞĚ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ŶĞǁůǇ�ĐŽůůĞĐƚĞĚ�ĚĂƚĂ�
ŝŶ�Ă�ƐŽͲĐĂůůĞĚ�͚ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŵŽĚĞů͛�;ĮŐ͘�ϰͿ͘50

&ŝŐ͘�ϰഩ^ŽůŝĚ�ƚĞƌƌĂŝŶ�ŵŽĚĞů�ǁŝƚŚ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ŵŽƩĞͲĂŶĚͲďĂŝůĞǇ͕ �DĂƚŚƌĂĨĂů�ŝŶ�tĂůĞƐ͕�h<͕ 
ŐĞŶĞƌĂƚĞĚ�ŝŶ�ƚŚĞ�ůĂƚĞ�ϭϵϴϬƐ͘

The archaeologist Paul Reilly points out the importance of this approach for archaeological research:

͚/Ŷ�ĐŽŵďŝŶŝŶŐ�ƚŚĞ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĚĂƚĂ͕�ŝƚ�ŝƐ�ǀĞƌǇ�ĞĂƐǇ�ƚŽ�ƐĞĞ�ŚŽǁ�
ƚŚĞ�ƚǁŽ�ĐĂƚĞŐŽƌŝĞƐ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ƌĞůĂƚĞ�ƚŽ�ŽŶĞ�ĂŶŽƚŚĞƌ͘ ��ƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ�ĂƩĞŶƟŽŶ�
ŝƐ�ƌĞĚŝƌĞĐƚĞĚ�ƚŽ�ƵŶĞǆƉůĂŝŶĞĚ�ĨĞĂƚƵƌĞƐ�Žƌ�ĂŶŽŵĂůŝĞƐ�ǁŚŝĐŚ�ĂƌĞ�ůĞŌ�ĞǆƉŽƐĞĚ͛͘ 51

dŚĞ�ƵƐĞ�ŽĨ�ƚŚĞƐĞ�ŶĞǁ�ĐŽŵƉƵƚĞƌ�ƚĞĐŚŶŽůŽŐŝĞƐ�ĂůůŽǁĞĚ͕�ďĞĨŽƌĞ�ĞǀĞŶ�ƐƚĂƌƟŶŐ�Ă�ŶĞǁ�ĞǆĐĂǀĂƟŽŶ͕�ĨŽƌ�
ƚŚĞ�ĐŽůůĞĐƟŽŶ�ŽĨ�ŶĞǁ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ŚŝƐƚŽƌŝĐ�ƐŝƚĞ�ŽĨ�DĂƚŚƌĂĨĂů�ƚŚĂƚ�ǁŽƵůĚ�ŚĂǀĞ�ƌĞŵĂŝŶĞĚ�
undiscovered otherwise.52

KŶĞ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ĚŝŐŝƚĂů�ϯ��ŵŽĚĞůƐ�ƚŚĂƚ�ǀŝƐƵĂůŝǌĞĚ�Ă�ĐŽŵƉůĞƚĞ�ĐŝƚǇ�ŝƐ�ƚŚĂƚ�ŽĨ�'ůĂƐŐŽǁ͕�^ĐŽƚ-
land.53� /Ŷ�ƚŚĞ�ϭϵϴϬƐ�ƐƚƵĚĞŶƚƐ�ĨƌŽŵ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƌĐŚŝƚĞĐƚƵƌĞ�ĂŶĚ��ƵŝůĚŝŶŐ�^ĐŝĞŶĐĞ�ŽĨ�ƚŚĞ�
University of Strathclyde,�h<͕�ĐŽŵƉŝůĞĚ�Ă�ĚŝŐŝƚĂů�ŝŶƚĞƌĂĐƟǀĞ�ϯ��ŵŽĚĞů�ŽĨ�ƚŚĞ�ĐŝƚǇ�ŽĨ�'ůĂƐŐŽǁ�ǁŝƚŚ�
CAD.54�/ƚ�ǁĂƐ�ďĂƐĞĚ�ŽŶ�Ă�ĚŝŐŝƟǌĞĚ�ĐŝƚǇ�ŵĂƉ͕�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ŝŶĚŝǀŝĚƵĂů�ďƵŝůĚŝŶŐƐ�
ĂƐ�ǁĞůů�ĂƐ�ŽŶ�ĂĞƌŝĂů�ƉŚŽƚŽŐƌĂƉŚƐ͘�dŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ�ǁĞƌĞ�ĮŶĂůůǇ� ůĂŝĚ�ŽǀĞƌ�Ă�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�
ƚĞƌƌĂŝŶ�ŵŽĚĞů�ŽĨ�ƚŚĞ�ĐŝƚǇ͕ �ǁŚŝĐŚ�ƉĞƌŵŝƩĞĚ�ƌĞĂů�ƟŵĞ�͚ŇǇ�ƚŚƌŽƵŐŚƐ͛͘ �dŚŝƐ�ǁĂƐ�Ă�ƚĞĐŚŶŝƋƵĞ�ĂůƐŽ�ƵƐĞĚ�
ĨŽƌ�ƚŚĞ�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ŽƚŚĞƌ�ĐŝƟĞƐ�Ăƚ�ƚŚĞ�ƟŵĞ͘55�EŽŶĞƚŚĞůĞƐƐ͕�ƚŚŝƐ�ƉƌŽũĞĐƚ�ǁĂƐ�ŽŶůǇ�ŵĂĚĞ�ƉƵďůŝĐůǇ�
available in 1999, when the World Wide Web had taken hold and when it became possible to 
ĚŽǁŶůŽĂĚ�ƉĂƌƚƐ�ŽĨ�ƚŚŝƐ�ŽŶůŝŶĞ�ǀŝƐƵĂůŝǌĂƟŽŶ�ĂŶĚ�ĞǆƉůŽƌĞ�ŝƚ�ǀŝƌƚƵĂůůǇ�;ĮŐ͘�ϱͿ͘56
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&ŝŐ͘�ϱഩ>ĞŌ�͗�ƚǇƉŝĐĂů�ŝŶƚĞƌĂĐƟ�ǀĞ�ĨƌĂŵĞ�ĨƌŽŵ�sZ'ůĂƐŐŽǁ, here showing George Square in the city centre with 
ƚŚĞ��ŝƚǇ��ŚĂŵďĞƌƐ�;ƚŽǁŶ�ŚĂůůͿ�Ăƚ�ƚŚĞ�ĨĂƌ�ĞŶĚ͖�ƌŝŐŚƚ͗�ŵƵůƟ�ͲƵƐĞƌ�ŝŶƚĞƌĨĂĐĞ�ƚŽ�sZ'ůĂƐŐŽǁ͘

dŚĞ�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�ƌĞĐŽŶƐƚƌƵĐƟ�ŽŶ�ĂŶĚ�ƐŝŵƵůĂƟ�ŽŶ�ŽĨ��ůƵŶǇ�///�ĨƌŽŵ�ƚŚĞ�ǇĞĂƌ�ϭϵϴϵ�ŝƐ�ŽŶĞ�
ŽĨ�ƚŚĞ�ĞĂƌůŝĞƐƚ�ƉƌŽũĞĐƚƐ�ƚŽ�ĞŶƚĞƌ�ƵŶĐŚĂƌƚĞĚ�ƚĞƌƌŝƚŽƌŝĞƐ�ŝŶ�ƚŚĞ�Į�ĞůĚ�ŽĨ�ƚŚĞ�ƌĞĐŽŶƐƚƌƵĐƟ�ŽŶ�ŽĨ�ŝŶĚŝǀŝĚͲ
ual buildings.57 Directed by the architect Manfred Koob and his company asb baudat in Bensheim, 
'ĞƌŵĂŶǇ͕ �ƚŚŝƐ�ƉƌŽũĞĐƚ�ŵĂƌŬƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƐƚĞƉ�ĨŽƌǁĂƌĚ�ŝŶ�ƚŚĞ�ĚŝŐŝƚĂů�ǀŝƐƵĂůŝǌĂƟ�ŽŶ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ͗�
ƵƐŝŶŐ�����ƐŽŌ�ǁĂƌĞ͕�ĂŶ�ĂƌĐŚŝƚĞĐƚƵƌĂůůǇ�ĐŽŵƉůĞǆ�ďƵŝůĚŝŶŐ͕�ŽĨ�ǁŚŝĐŚ�ŽŶůǇ�ƐƉĂƌƐĞ�ƌĞŵĂŝŶƐ�ǁĞƌĞ�ůĞŌ�͕�
ǁĂƐ�ĚŝŐŝƚĂůůǇ�ƌĞĐŽŶƐƚƌƵĐƚĞĚ�ĨŽƌ�ƚŚĞ�Į�ƌƐƚ�Ɵ�ŵĞ�;Į�ŐƐ͘�ϲĂ͕�ď�ĂŶĚ�ĐͿ͘�dŚĞƌĞ�ŚĂĚ�ŶĞǀĞƌ�ďĞĞŶ�Ă�ƉƌŽũĞĐƚ�ŽĨ�
such scope before. 7337 individual components were constructed and merged into 320 assembly 
ŐƌŽƵƉƐ͕�ǁŚŝĐŚ�ĐŽŵďŝŶĞĚ�ĐĞƌƚĂŝŶ�ĞůĞŵĞŶƚƐ�ŽĨ�ƚŚĞ�ďƵŝůĚŝŶŐ͘�dŚĞƐĞ�ƌĞĐŽŶƐƚƌƵĐƟ�ŽŶƐ�ǁĞƌĞ�ƚŚĞŶ�ĐŽŵͲ
ďŝŶĞĚ�ŝŶƚŽ�ďŽĚŝĞƐ�ŝŶ�Ă�ƐŽůŝĚ�ŵŽĚĞů�ĂŶĚ�ĨƵƌŶŝƐŚĞĚ�ǁŝƚŚ�ƐƵƌĨĂĐĞ�ƚĞǆƚƵƌĞƐ͘�/Ŷ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�KĐƚŽͲ
ďĞƌ�ϭϵϴϵ�ƚŚĞ�ƉƌŽũĞĐƚ�ǁĂƐ�ĐŽŵƉůĞƚĞĚ�ĂŌ�Ğƌ�Ă�ĐŽŶƐƚƌƵĐƟ�ŽŶ�ƉŚĂƐĞ�ůĂƐƟ�ŶŐ�ƐĞǀĞƌĂů�ǁĞĞŬƐ͗�ĂƐ�Ă�ƌĞƐƵůƚ�
Ă�ĨŽƵƌ�ŵŝŶƵƚĞ�Į�ůŵ�ǁŝƚŚ�Ă�ƐŝŵƵůĂƚĞĚ�ƚƌĂĐŬŝŶŐ�ǁĂƐ�ƐŚŽƚ�ŝŶ�ĂŶĚ�ĂƌŽƵŶĚ�ƚŚĞ�ǀŝƌƚƵĂů��ůƵŶǇ͕ �ĐŽŶƐŝƐƟ�ŶŐ�
of 6000 individual images.

dŚĞ�ďŝŐŐĞƐƚ�ĐŚƵƌĐŚ�ďƵŝůƚ�ŝŶ�ƚŚĞ�DŝĚĚůĞ��ŐĞƐ͕��ůƵŶǇ�///�ŝŶ��ƵƌŐƵŶĚǇ�;ƐƚĂƌƚĞĚ�ŝŶ�ϭϬϴϴͿ�ŚĂĚ�
ďĞĞŶ�ĚĞŵŽůŝƐŚĞĚ�ĂŌ�Ğƌ�ƚŚĞ�&ƌĞŶĐŚ�ZĞǀŽůƵƟ�ŽŶ�ĂŶĚ�ǁĂƐ�ƵƐĞĚ�ĂƐ�Ă�ƐƚŽŶĞ�ƋƵĂƌƌǇ͘ϱϴ�hŶƟ�ů�ϭϵϴϵ͕�ĂƉĂƌƚ�
ĨƌŽŵ�Ă� ĨĞǁ� ƌĞŵĂŝŶƐ� ŽĨ� ƚŚĞ�ďƵŝůĚŝŶŐ͕� ƚŚĞ� ƐƵƌǀŝǀŝŶŐ� ŝŶĨŽƌŵĂƟ�ŽŶ� ŝŶ� ƚŚĞ� ĨŽƌŵ�ŽĨ� ŚŝƐƚŽƌŝĐĂů� ƉƌŝŶƚƐ͕�
ƉĂŝŶƟ�ŶŐƐ͕�ƉůĂŶƐ͕�ƚĞǆƚƐ�ĂŶĚ�Ă�ǁŽŽĚĞŶ�ŵŽĚĞů�ĚŝƐƉůĂǇĞĚ�ŝŶ�ƚŚĞ��ůƵŶǇ�ŵƵƐĞƵŵ�ǁĞƌĞ�Ăůů�ƚŚĂƚ�ĐŽƵůĚ�ďĞ�
accessed.59�dŚĞ�Į�ůŵ͕�ƌĞĂůŝǌĞĚ�ŝŶ�ϭϵϴϵ͕�ĨŽƌŵĞĚ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ĚŽĐƵŵĞŶƚĂƌǇ��ƵĨ�ĚĞŶ�^ƉƵƌĞŶ�ĚĞƌ�^ĂůŝĞƌ͕ �
EŽŵĂĚĞŶ�ĂƵĨ�ĚĞŵ�<ĂŝƐĞƌƚŚƌŽŶ�;&ŽůůŽǁŝŶŐ�ƚŚĞ�&ŽŽƚƐƚĞƉƐ�ŽĨ�ƚŚĞ�^ĂůŝĂŶƐ͕�EŽŵĂĚƐ�ŽŶ�ƚŚĞ�/ŵƉĞƌŝĂů�
dŚƌŽŶĞͿ�ŽĨ�ƚŚĞ�̂ ƺĚǁĞƐƞ�ƵŶŬ�ĐŚĂŶŶĞů�ĨƌŽŵ��ĂĚĞŶͲ�ĂĚĞŶ͘60 This TV programme had been produced 
ŝŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ƚŚĞ�ĞǆŚŝďŝƟ�ŽŶ��ŝĞ�^ĂůŝĞƌ�ƵŶĚ�ŝŚƌ�ZĞŝĐŚ�;dŚĞ�^ĂůŝĂŶ��ǇŶĂƐƚǇ�ĂŶĚ�ƚŚĞŝƌ��ŵƉŝƌĞͿ held 
in Speyer in 1992.61�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ϯ��ƌĞĐŽŶƐƚƌƵĐƟ�ŽŶ�Žī�ĞƌĞĚ�Ă�ĚĞƚĂŝůĞĚ�ǀŝƐƵĂů�ĂƉƉƌŽĂĐŚ�ƚŽ�Ă�ĐŽŵͲ
ƉůĞǆ�ďƵŝůĚŝŶŐ�ŶŽ�ůŽŶŐĞƌ�ŝŶ�ĞǆŝƐƚĞŶĐĞ͘
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Ͳ�Ϯϴ�Ͳ
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&ŝŐ͘�ϲĂഩϳϯϯϳ�ŝŶĚŝǀŝĚƵĂů�ĐŽŵƉŽŶĞŶƚƐ�ǁĞƌĞ�ŵĞƌŐĞĚ�ŝŶƚŽ�ϯϮϬ�ĂƐƐĞŵďůǇ�ŐƌŽƵƉƐ͕�ǁŚŝĐŚ�ŵĂŬĞ�ƵƉ 
ƚŚĞ�ĐŽŵƉůĞƚĞ�ƐƚƌƵĐƚƵƌĞ�ŽĨ��ůƵŶǇ�;ĚŝŐŝƚĂů�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ��ůƵŶǇ�///�ŝŶ�ϭϵϴϵͿ͘

&ŝŐ͘�ϲďഩsŝĞǁ�ŽĨ�ƚŚĞ�ŝŶƚĞƌŝŽƌ�ŽĨ�ƚŚĞ�ĚŝŐŝƚĂůůǇ�ƌĞĐŽŶƐƚƌƵĐƚĞĚ�ĐŚƵƌĐŚ��ůƵŶǇ�///�;ϭϵϴϵͿ͘



,ŽƉƉĞ�Θ��ƌĞŝƚůŝŶŐ�;ĞĚƐ͘Ϳ͗�sŝƌƚƵĂů�WĂůĂĐĞƐ͕�WĂƌƚ�//͘�>ŽƐƚ�WĂůĂĐĞƐ�ĂŶĚ�ƚŚĞŝƌ��ŌĞƌůŝĨĞ͕�DƺŶĐŚĞŶ�ϮϬϭϲ
- 29 -

D�ÝÝ�Ã�Ù͗�͚d«����¦®ÄÄ®Ä¦Ý�Ê¥��®¦®ã�½�s®Ýç�½®þ�ã®ÊÄ�Ê¥�,®ÝãÊÙ®��½��Ù�«®ã��ãçÙ�͛

&ŝŐ͘�ϲĐഩtŝƌĞĨƌĂŵĞ�ŵŽĚĞů�ŽĨ�ƚŚĞ�ĚŝŐŝƚĂůůǇ�ƌĞĐŽŶƐƚƌƵĐƚĞĚ�ĐŚƵƌĐŚ��ůƵŶǇ�///�;ϭϵϴϵͿ͘

�Ɛ�ƚŚĞƐĞ�ĞǆĂŵƉůĞƐ�ŝůůƵƐƚƌĂƚĞ͕�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ĐŽŵƉƵƚĞƌ�ƉƌŽŐƌĂŵŵĞƐ�ƐƵĐŚ�ĂƐ�����ƚŽ�ŝƐƐƵĞƐ�ĐŽŶ-
ĐĞƌŶŝŶŐ�ƚŚĞ�ŚŝƐƚŽƌǇ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ�ďĞĐĂŵĞ�ĐƌƵĐŝĂů�ŝŶ�ƚŚĞ�ϭϵϴϬƐ͘�/Ŷ�ŚŝƐ�ĚŝƐƐĞƌƚĂƟŽŶ��ŽŵƉƵƚĞƌͲ�ƐƐŝƐƚͲ
ĞĚ��ƌĐŚŝƚĞĐƚƵƌĂůͲ,ŝƐƚŽƌŝĐĂů�ZĞƐĞĂƌĐŚ͕62�ƉƵďůŝƐŚĞĚ�ŝŶ�ϭϵϵϭ͕�ZŽŶĂůĚ�^ƚĞŶǀĞƌƚ�ŝĚĞŶƟĮĞĚ�ƚŚƌĞĞ�ĐŽŶĐƌĞƚĞ�
ĂƌĞĂƐ�ŽĨ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�����ŝŶ�ƚŚŝƐ�ĮĞůĚ͗

͚&ŝƌƐƚůǇ͕ �ƚŚĂƚ�ŽĨ�ĂƌĐŚŝƚĞĐƚƐ�ƌĞƐƚŽƌŝŶŐ�ĞǆŝƐƟŶŐ�ďƵŝůĚŝŶŐƐ�ǁŚŽ�ƵƐĞ�����ŝŶ�ƚŚĞ�ĚĞƐŝŐŶŝŶŐ�
ĂŶĚ�ĚƌĂǁŝŶŐ�ƉƌŽĐĞƐƐ͘�^ĞĐŽŶĚůǇ͕ �ƚŚĞƌĞ�ĂƌĞ�ƚŚĞ�ĮƌƐƚ�ƚĞŶƚĂƟǀĞ�ĂƩĞŵƉƚƐ�ŽĨ�ĂƌĐŚŝƚĞĐ-
ƚƵƌĂů�ŚŝƐƚŽƌŝĂŶƐ�ŝŶ�ƚŚŝƐ�ĮĞůĚ͕�ĂŶĚ�ƚŚŝƌĚůǇ�ƚŚĞ�ŵŽƌĞ�ĨƵŶĚĂŵĞŶƚĂů�ďƵƚ�ĂůƐŽ͕�ƚŽ�ƐĂǇ�ƚŚĞ�
ůĞĂƐƚ͕�ƌĂƚŚĞƌ�ĂďƐƚƌĂĐƚ�ĂƩĞŵƉƚƐ�ŽĨ�ĂƌĐŚŝƚĞĐƚƐ�ƚĞĂĐŚŝŶŐ�Ăƚ�ŝŶƐƟƚƵƚĞƐ�ŽĨ�ƚĞĐŚŶŽůŽŐǇ͛͘ 63

,ĞƌĞ͕�ŝƚ�ďĞĐŽŵĞƐ�ĐůĞĂƌ�ƚŚĂƚ�ĂƌĐŚŝƚĞĐƚƵƌĂů�ŚŝƐƚŽƌŝĂŶƐ�ĚĞĂůƚ�ǁŝƚŚ�����ŝŶ�ĂŶ�ĂĐĂĚĞŵŝĐ�ĐŽŶƚĞǆƚ�ĞǀĞŶ�
before 1991. It seems to have been the case only for a small amount of projects. This was caused 
ďǇ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�����ǁĂƐ�ƵƐĞĚ�Ăƚ�ĮƌƐƚ�ĂůŵŽƐƚ�ĞǆĐůƵƐŝǀĞůǇ�ƚŽ�ĚĞƐŝŐŶ�ŶĞǁ�ĂƌĐŚŝƚĞĐƚƵƌĞ͕�ĨŽƌ�ƚĞĐŚŶŝĐĂůůǇ�
ŝƚ�ǁĂƐ�ŶĞĂƌůǇ�ŝŵƉŽƐƐŝďůĞ�Ăƚ�ƚŚŝƐ�ƟŵĞ�ƚŽ�ĂŶĂůǇǌĞ�ĚŝŐŝƟǌĞĚ�ĚƌĂǁŝŶŐƐ�ŽĨ�ĞǆŝƐƟŶŐ�ďƵŝůĚŝŶŐƐ�ǁŝƚŚ�����
programmes.64� �ƌƚ�ŚŝƐƚŽƌŝĂŶƐ͕� ĨŽƌ� ĞǆĂŵƉůĞ͕� ƐŝŵƉůǇ� ůĂĐŬĞĚ� ƚŚĞ� ŬŶŽǁůĞĚŐĞ�ŶĞĐĞƐƐĂƌǇ� ƚŽ�ĚĞǀĞůŽƉ�
ƚŚĞŝƌ�ŽǁŶ�ƐŽŌǁĂƌĞ�ƚŚĂƚ�ŵĞƚ�ƚŚĞŝƌ�ƐƚĂŶĚĂƌĚƐ͘�hŶůŝŬĞ�ĂƌĐŚŝƚĞĐƚƐ͕�Ăƌƚ�ŚŝƐƚŽƌŝĂŶƐ�ǁĞƌĞ�ŶŽƚ�ŝŶƚĞƌĞƐƚĞĚ�
ŝŶ�ĚĞƐŝŐŶŝŶŐ�ŶĞǁ�ďƵŝůĚŝŶŐƐ�ďƵƚ�ŝŶ�ƌĞƐĞĂƌĐŚŝŶŐ�ƉƌĞǀŝŽƵƐůǇͲĞǆŝƐƟŶŐ�ďƵŝůĚŝŶŐƐ�Ăƚ�ƚŚĞ�ĐŽŵƉƵƚĞƌ͘
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�ƚ�ƚŚĂƚ�ƉŽŝŶƚ�ŝŶ�ƚŚĞ�ŚŝƐƚŽƌǇ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ͕�ĐŽŵƉƵƚĞƌƐ�ŽƉĞŶĞĚ�ƵƉ�ĂŶŽƚŚĞƌ�ŶĞǁ�ĮĞůĚ�ŽĨ�
ƌĞƐĞĂƌĐŚ�ǁŝƚŚ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ƚŽ�ĐƌĞĂƚĞ�ŇŽŽƌ�ƉůĂŶƐ�ƐǇƐƚĞŵĂƟĐĂůůǇ�ĂŶĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�Ă�ƐƉĞĐŝĮĞĚ�ƐĞƚ�
ŽĨ�ƌƵůĞƐ͘�/Ŷ�ƚŚĞ�ϭϵϴϬƐ͕�ZŝĐŚĂƌĚ�&ƌĞĞĚŵĂŶ�ĂŶĚ�'ĞŽƌŐĞ�,ĞƌƐĞǇ�ĚĞǀĞůŽƉĞĚ�Ă�ĐŽŵƉƵƚĞƌ�ƉƌŽŐƌĂŵŵĞ͕�
ǁŚŝĐŚ�ŵĂĚĞ�ŝƚ�ƉŽƐƐŝďůĞ�ƚŽ�ĐŽŶƐƚƌƵĐƚ�ƚŚĞ�ŐƌŽƵŶĚ�ƉůĂŶƐ�ŽĨ�ŚǇƉŽƚŚĞƟĐĂů�ǀŝůůĂƐ�ďǇ�ƚŚĞ�ĂƌĐŚŝƚĞĐƚ��Ŷ-
ĚƌĞĂ�WĂůůĂĚŝŽ�;ϭϱϬϴͲϭϱϴϬͿ͘65 Palladio’s villas were based on ground plans constructed in accord-
ĂŶĐĞ�ǁŝƚŚ�ƉƌĞĐŝƐĞ�ƌƵůĞƐ�ƌĞŐĂƌĚŝŶŐ�ƐǇŵŵĞƚƌǇ�ĂŶĚ�ƉƌŽƉŽƌƟŽŶ͘�&ƌĞĞĚŵĂŶ�ĂŶĚ�,ĞƌƐĞǇ�ǁĞƌĞ�ĂďůĞ�ƚŽ�
deduce the fundamental rules from plans in the second book of his work YƵĂƩƌŽ� ůŝďƌŝ�ĚĞůů͛ĂƌͲ
ĐŚŝƚĞƩƵƌĂ͘66 Thomas Seebohm, professor of architecture at the University of Waterloo, Canada, 
ĚĞǀĞůŽƉĞĚ�ƚŚĞŝƌ�ƌĞƐĞĂƌĐŚ�ŝŶ�ƚŚĞ�ϭϵϵϬƐ�ĂŶĚ�ĞǆƉĂŶĚĞĚ�ŝƚ�ďǇ�ĐƌĞĂƟŶŐ�ĚŝŐŝƚĂů�ϯ��ŵŽĚĞůƐ�ďĂƐĞĚ�ŽŶ�
ĐŽŵƉƵƚĞƌͲĐŽŶƐƚƌƵĐƚĞĚ�ƉůĂŶƐ�;ĮŐ͘�ϳͿ͘67

&ŝŐ͘�ϳഩ�ŽŵƉƵƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ�ŽĨ�ƉŽƐƐŝďůĞ�WĂůůĂĚŝĂŶ�ǀŝůůĂƐ�ďǇ�dŚŽŵĂƐ�^ĞĞďŽŚŵ͗ 
ĂďŽǀĞ͕�ŵŽĚĞů�ŽĨ�ƚŚĞ��ĂƐĂ�Ěŝ�sŝůůĂ�ĂŶĚ�ŝƚƐ�ďĂƌĐŚĞƐƐĂ͕�ĮƌƐƚ�ƐĐŚĞŵĞ�;ϭϵϵϭͿ͖ 

ďĞůŽǁ͕�Ă�ĚŝīĞƌĞŶƚ�ǀĞƌƐŝŽŶ�ŽĨ�Ă�WĂůůĂĚŝĂŶ�ǀŝůůĂ�ǁŝƚŚ�ŝƚƐ�ŐĞŽŵĞƚƌŝĐĂůůǇ�ůĂŝĚͲŽƵƚ�ŐĂƌĚĞŶ�;ĞĂƌůǇ�ϭϵϵϬƐͿ͘

/Ŷ�ĂĚĚŝƟŽŶ͕�ŚĞ�ĚŝĚ�ŶŽƚ�ƐŽůĞůǇ�ĞǆĂŵŝŶĞ�ƚŚĞ�ĐĞŶƚƌĂů�ƐƚƌƵĐƚƵƌĞƐ�ŽĨ�ƚŚĞ�ǀŝůůĂƐ�ďǇ�WĂůůĂĚŝŽ͕�ďƵƚ�
also included the lateral wings and the renaissance gardens pertaining to the buildings in his 
ŝŶǀĞƐƟŐĂƟŽŶƐ͘ϲϴ�KŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ƉƵďůŝƐŚĞĚ�ŝŶ�ϭϵϵϭ͕�ĨƵƌƚŚĞƌ�ĚĞƐŝŐŶ�ƌƵůĞƐ�ĞŵƉůŽǇĞĚ�ďǇ�
WĂůůĂĚŝŽ�ĐŽƵůĚ�ďĞ�ƵŶĐŽǀĞƌĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ĐƌĞĂƟŶŐ�ϯ��ŵŽĚĞůƐ͘69 An on-going comparison of com-
puter generated plans of Palladio’s designs and of his completed villas proved to be very helpful 
ĨŽƌ�ŐĞƫŶŐ�ďĞƩĞƌ�ŝŶƐŝŐŚƚƐ�ŝŶ�ŚŝƐ�ŵŽĚƵƐ�ŽƉĞƌĂŶĚŝ. Therefore, the goal of Seebohm’s study – i.e. to 
ŽīĞƌ�Ă�ƐƵŝƚĂďůĞ�ŵĞƚŚŽĚŽůŽŐǇ�ĨŽƌ�ƚŚĞ�ĐƌŝƟĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ�ʹ�ǁĂƐ�ŵĞƚ͘



,ŽƉƉĞ�Θ��ƌĞŝƚůŝŶŐ�;ĞĚƐ͘Ϳ͗�sŝƌƚƵĂů�WĂůĂĐĞƐ͕�WĂƌƚ�//͘�>ŽƐƚ�WĂůĂĐĞƐ�ĂŶĚ�ƚŚĞŝƌ��ŌĞƌůŝĨĞ͕�DƺŶĐŚĞŶ�ϮϬϭϲ
- 31 -

D�ÝÝ�Ã�Ù͗�͚d«����¦®ÄÄ®Ä¦Ý�Ê¥��®¦®ã�½�s®Ýç�½®þ�ã®ÊÄ�Ê¥�,®ÝãÊÙ®��½��Ù�«®ã��ãçÙ�͛

�Ɛ�ĨĂƌ�ĂƐ�ĚŝŐŝƚĂů�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŝƐ�ĐŽŶĐĞƌŶĞĚ͕�ƚŚĞ�ĞĂƌůǇ�ĂĐĂĚĞŵŝĐ�ǁŽƌŬ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĂů�ŚŝƐ-
torians seems to have focused predominantly on urban structures.70 Two-dimensional cadastral 
ŵĂƉƐ�ǁĞƌĞ�ĞŶƌŝĐŚĞĚ�ǁŝƚŚ�ŚŝƐƚŽƌŝĐĂů�ŝŶĨŽƌŵĂƟŽŶ�ĞĂƌůǇ�ŽŶ�ďǇ�ŵĞĂŶƐ�ŽĨ�ƚŚĞ�ĚŝŐŝƚĂů�ƚŽŽů�ŽĨ�'ĞŽŐƌĂͲ
ƉŚŝĐĂů�/ŶĨŽƌŵĂƟŽŶ�^ǇƐƚĞŵƐ�;'/^Ϳ͗�ĨŽƌ�ĞǆĂŵƉůĞ͕�Ă�,ŝƐƚŽƌŝĐĂů�hƌďĂŶŝƐƟĐ�/ŶĨŽƌŵĂƟŽŶ�^ǇƐƚĞŵ was de-
veloped for the Dutch city of Maastricht in the early 1990s.71

&ŝŐ͘�ϴഩWĂƚƌŝĐŝĂ��ůŬŚŽǀĞŶ Ɛ͛�ĐŽŵƉƵƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�;ϭϵϵϯͿ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ŽĨ�,ĞƵƐĚĞŶ͕ 
showing a view of the main street and Town Hall in 1943.

&ŝŐ͘�ϵഩWĂƚƌŝĐŝĂ��ůŬŚŽǀĞŶ Ɛ͛�ĐŽŵƉƵƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�;ϭϵϵϯͿ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ŽĨ�,ĞƵƐĚĞŶ͕ 
showing a view of the main street and Town Hall in 1990.
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In her thesis published in 1993, the architectural historian Patricia Alkhoven compared 
ŚŝƐƚŽƌŝĐĂů�ŵĂƉƐ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ŽĨ�,ĞƵƐ�ĚĞŶ�ŝŶ�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ�ǁŝƚŚ�ĐŽŶƚĞŵƉŽƌĂƌǇ�ĐĂĚĂƐƚƌĂů�ŵĂƉƐ�ǁŝƚŚ�
the help of the computer.72 She digitally layered the plans and maps to allow her to make much 
more precise statements about the reliability of the historical sources than had been possible by 
ŵĂŶƵĂůůǇ�ƉůĂĐŝŶŐ�ƚǁŽ�ƉƌŝŶƚĞĚ�ŵĂƉƐ�ƐŝĚĞ�ďǇ�ƐŝĚĞ͘�&ƌŽŵ�ϭϵϴϵ�ŽŶǁĂƌĚƐ͕��ůŬŚŽǀĞŶ�ĞǆĂŵŝŶĞĚ�Ăƚ�ƚŚĞ�
University of Utrecht how new technologies could advance research on the history of architec-
ture and created a three-dimensional CAD model of the city of Heusden on the grounds of his-
ƚŽƌŝĐĂů�ĂŶĚ�ĐƵƌƌĞŶƚ�ŵĂƉƐ͘�,Ğƌ�ŽďũĞĐƟǀĞ�ǁĂƐ�ƚŽ�ǀŝƐƵĂůŝǌĞ�ĚŝŐŝƚĂůůǇ�ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ƚŽǁŶƐĐĂƉĞ�
ĂƐ�ǁĞůů�ĂƐ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚŝƐ�ƚĞĐŚŶŽůŽŐǇ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ŝƚƐ�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�ƚŚĞ�ŐĂŝŶŝŶŐ�ŽĨ�
knowledge. dŚĞ�ƐƵďũĞĐƚ�ŽĨ�ƚŚĞ�ĚŝŐŝƚĂů�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ŽĨ�,ĞƵƐĚĞŶ�ŝƐ�ƚŚĞ�ǁĞůůͲĚŽĐƵŵĞŶƚĞĚ�
ƵƌďĂŶ�ĚĞǀĞůŽƉŵĞŶƚ�ŝŶ�ƚŚĞ�ϮϬƚŚ�ĐĞŶƚƵƌǇ�ǁŚĞŶ�ƚŚĞ�ĐŝƚǇ�ǁĂƐ�ƵŶĚĞƌŐŽŝŶŐ�ĞǆƚĞŶƐŝǀĞ�ƌĞŵŽĚĞůůŝŶŐ�ŽĨ�
ƚŚĞ�ŚŝƐƚŽƌŝĐĂů�ƐƚƌƵĐƚƵƌĞƐ�ŝŶ�ƚǁŽ�ƉŚĂƐĞƐ�ŽĨ�ƌĞƐƚŽƌĂƟŽŶ͘��ĞƚǁĞĞŶ�ϭϵϲϱ�ĂŶĚ�ϭϵϳϴ͕�ƐĞůĞĐƚĞĚ�ďƵŝůĚŝŶŐƐ�
ǁŝƚŚŝŶ�ƚŚĞ�ĐŝƚǇ�ĂŶĚ�ŝŶ�ƉĂƌƟĐƵůĂƌ�ŶĞĂƌ�ƚŚĞ�ŚĂƌďŽƵƌ�ǁĞƌĞ�ƌĞƐƚŽƌĞĚ�ƚŽ�ƚŚĞŝƌ�ŚŝƐƚŽƌŝĐĂů�ĂƉƉĞĂƌĂŶĐĞ͘�
^ƵďƐĞƋƵĞŶƚůǇ͕ �ĨƌŽŵ�ϭϵϳϴ�ƵŶƟů�ϭϵϵϬ͕�ĨĂŬĞ�ŚŝƐƚŽƌŝĐĂů�ďƵŝůĚŝŶŐƐ�ǁĞƌĞ�ĞƌĞĐƚĞĚ͕�ĐŝƚǇ�ŐĂƚĞƐ�ƌĞĐŽŶƐƚƌƵĐƚ-
ed and single town houses brought back to former splendour. With the help of a so-called micro 
computer,73��ůŬŚŽǀĞŶ�ĐƌĞĂƚĞĚ�ϯ��ŵŽĚĞůƐ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ƚŚĂƚ�ŝůůƵƐƚƌĂƚĞ�ŬĞǇ�ŵŽŵĞŶƚƐ�ŽĨ�ŝƚƐ�ŚŝƐƚŽƌǇ�;ĮŐƐ͘�
ϴ�ĂŶĚ�ϵͿ͘�dŚĞƌĞďǇ�ƵƐĞƌƐ�ŐĂŝŶĞĚ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ƚŽ�ƉŝĐŬ�ĂŶǇ�ŐŝǀĞŶ�ƉŽŝŶƚ�ŝŶ�ĂŶǇ�ǀŝĞǁ�ĂŶĚ�ƚŽ�ĐŽŵƉĂƌĞ�
the changes in the layout of the city between the individual 3D models.74 In that way, dynamic 
ƉƌŽĐĞƐƐĞƐ�ŽĨ� ƚƌĂŶƐĨŽƌŵĂƟŽŶ� ŝŶ� ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ� ƚŚĞ�ĐŝƚǇ�ĐŽƵůĚ�ďĞ�ǀŝƐƵĂůŝǌĞĚ�ĂŶĚ�ĂŶĂůǇǌĞĚ�ďǇ�Ă�
ĐŽŶƚƌĂƐƟŶŐ� ũƵǆƚĂƉŽƐŝƟŽŶ͘�,Ğƌ�ǁŽƌŬ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƚŚĞ�ƵƐĞ�ŽĨ�ĐŽŵƉƵƚĞƌ�ƉƌŽŐƌĂŵŵĞƐ�ƐƵƉƉŽƌƚĞĚ�
ƌĞƐĞĂƌĐŚ�ŝŶ�ŵĂŶŝĨŽůĚ�ǁĂǇƐ͕�ƐŝŶĐĞ�ƚŚĞǇ�ǁĞƌĞ�ĨĂƐƚĞƌ�ĂŶĚ�ŵŽƌĞ�ƉƌĞĐŝƐĞ�ƚŚĂŶ�ĐŽŶǀĞŶƟŽŶĂů�ŵĞƚŚŽĚƐ�ŽĨ�
ĐƌĞĂƟŶŐ�ĚƌĂǁŝŶŐƐ�Žƌ�ƚĂŶŐŝďůĞ�ŵŽĚĞůƐ͘

dŚĞ�ĂďŽǀĞŵĞŶƟŽŶĞĚ�ƉŝŽŶĞĞƌ�ŽĨ�Ăƌƚ�ŚŝƐƚŽƌŝĐĂů�ƌĞƐĞĂƌĐŚ�ŝŶ�ĐŽŵƉƵƚĞƌͲďĂƐĞĚ�ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ�
of historical architecture, Werner Müller, composed computer graphics that visualized the design 
ƉƌŽĐĞƐƐ�ĨŽƌ�ůĂƚĞ�'ŽƚŚŝĐ�ĚĞĐŽƌĂƟǀĞ�ǀĂƵůƚƐ�ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�ƚŚĞ�ŵĂƚŚĞŵĂƟĐŝĂŶ�EŽƌďĞƌƚ�YƵŝĞŶ͕�ŝŶ�ƚŚĞ�
early 1990s.75��ĞƚǁĞĞŶ�ϭϵϴϵ�ĂŶĚ�ϭϵϵϯ͕� ƚŚŝƐ�ƵŶĚĞƌƚĂŬŝŶŐ�ǁĂƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ��&'�;�ĞƵƚƐĐŚĞ�
&ŽƌƐĐŚƵŶŐƐŐĞŵĞŝŶƐĐŚĂŌ�ʹ�'ĞƌŵĂŶ�ZĞƐĞĂƌĐŚ�&ŽƵŶĚĂƟŽŶͿ�ǁŝƚŚŝŶ� ŝƚƐ�ƉƌŽũĞĐƚ�����ŽĨ�>ĂƚĞ�'ŽƚŚŝĐ�
Vaults�ƵŶĚĞƌ�ƚŚĞ�ĚŝƌĞĐƟŽŶ�ŽĨ�WƌŽĨ͘ ��ƌ͘ �tŝůůŝ�:ćŐĞƌ͕ �ƚŚĞŶ�ŝŶ�ĐŚĂƌŐĞ�ŽĨ�ƚŚĞ�/ŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ��ĞŶƚĞƌ�ĨŽƌ�
^ĐŝĞŶƟĮĐ��ŽŵƉƵƟŶŐ�;/tZͿ�ŝŶ�,ĞŝĚĞůďĞƌŐ͘76

�ƵĞ�ƚŽ�ƚŚĞ�ƐƚƌŝĐƚ�ƐĞƚ�ŽĨ�ƌƵůĞƐ�ĨŽƌ�ĚĞƐŝŐŶŝŶŐ�ƚŚĞ�ƌŝď�ƐǇƐƚĞŵ͕�DƺůůĞƌ�ĂŶĚ�YƵŝĞŶ�ǁĞƌĞ�ĂďůĞ�ƚŽ�
ƌĞĐŽŶƐƚƌƵĐƚ�ǀĂƵůƚƐ�ƚŚĂƚ�ŶŽ�ůŽŶŐĞƌ�ĞǆŝƐƚĞĚ�ďǇ�ƵƐŝŶŐ�ĂůŐŽƌŝƚŚŵƐ�ĂŶĚ�ƚƌĂĚŝƟŽŶĂů�ƉůĂŶƐ͘77 Therefore, 
ƚŚĞǇ�ĐƌĞĂƚĞĚ�ĐŽŵƉƵƚĞƌ�ŐƌĂƉŚŝĐƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ�ŽĨ�Ă�ůĂƚĞ�'ŽƚŚŝĐ�ĐŚƵƌĐŚ�ĐŚŽŝƌ�ďĂƐĞĚ�ŽŶ�Ă�ƉůĂŶ�ĨƌŽŵ�
ƚŚĞ�ƐŽͲĐĂůůĞĚ�͚^ƚƌŽŵĞƌƐĐŚĞƐ��ĂƵŵĞŝƐƚĞƌďƵĐŚ͛�ĨƌŽŵ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ϭϲƚŚ�ĐĞŶƚƵƌǇ�;ĮŐƐ͘�ϭϬ�ĂŶĚ�ϭϭͿ͘ϳϴ



,ŽƉƉĞ�Θ��ƌĞŝƚůŝŶŐ�;ĞĚƐ͘Ϳ͗�sŝƌƚƵĂů�WĂůĂĐĞƐ͕�WĂƌƚ�//͘�>ŽƐƚ�WĂůĂĐĞƐ�ĂŶĚ�ƚŚĞŝƌ��ŌĞƌůŝĨĞ͕�DƺŶĐŚĞŶ�ϮϬϭϲ
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&ŝŐ͘�ϭϬഩ&ůŽŽƌ�ƉůĂŶ�ĨŽƌ�Ă�ůĂƚĞ�'ŽƚŚŝĐ�ĐŚƵƌĐŚ�ĐŚŽŝƌ�ŝŶ�ƚŚĞ�͚^ƚƌŽŵĞƌƐĐŚĞƐ��ĂƵŵĞŝƐƚĞƌďƵĐŚ͛�/͕ 
end of the 16th century.

&ŝŐ͘�ϭϭഩ�ŝŐŝƚĂůůǇ�ƌĞĐŽŶƐƚƌƵĐƚĞĚ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�Ă�ǀĂƵůƚ�ďǇ�tĞƌŶĞƌ�DƺůůĞƌ�ĂŶĚ�EŽƌďĞƌƚ�YƵŝĞŶ͕�ůŝƚ�ĨƌŽŵ�ĂďŽǀĞ�
ǁŝƚŚ�ƉĂƌĂůůĞů�ůŝŐŚƚ͘�dŚĞ�ƐŚĂĚŽǁ͕�Ă�ƉƌŽũĞĐƟŽŶ�ŽĨ�ƚŚĞ�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�ƐŚĂƉĞ�ŝŶƚŽ�ƚŚĞ�ŚŽƌŝǌŽŶƚĂů�ƉůĂŶĞ͕ 

ŝƐ�ŝĚĞŶƟĐĂů�ƚŽ�ƚŚĞ�ŽƌŝŐŝŶĂů�ƉůĂŶ�;ĐŽŵƉĂƌĞ�ĮŐ͘�ϭϬͿ͕�ƐƚĂƚĞ�ϭϵϵϭ͘
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EŽǁ�ŝƚ�ďĞĐĂŵĞ�ƉŽƐƐŝďůĞ�ǁŚĂƚ�DƺůůĞƌ�ŚĂĚ�ĞŶǀŝƐĂŐĞĚ�ŝŶ�ϭϵϳϲ͗�ƐĞǀĞƌĂů�ǀŝĞǁƐ�ŽĨ�ƚŚĞ�ƌĞĐŽŶ-
ƐƚƌƵĐƚĞĚ�ďƵŝůĚŝŶŐ�ŵŝŐŚƚ�ďĞ�ǀŝƐƵĂůŝǌĞĚ�Ăƚ�ƚŚĞ�ĐŽŵƉƵƚĞƌ�ƐĐƌĞĞŶ�;ĮŐ͘�ϭϮͿ͘79

&ŝŐ͘�ϭϮഩ�ŝŐŝƚĂů�ĚŝƐƉůĂǇ�ŽĨ�Ă�ĐŚƵƌĐŚ�ĐŚŽŝƌ�ďǇ�tĞƌŶĞƌ�DƺůůĞƌ�ĂŶĚ�EŽƌďĞƌƚ�YƵŝĞŶ�;ϭϵϵϭͿ͘�dŚĞ�ƐŚĂƉĞ�ŽĨ�ƚŚĞ�
ǀĂƵůƚ�ĂŶĚ�ƚŚĞ�ǁŝŶĚŽǁ�ƉƌŽĮůĞƐ�ĂƌĞ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ĚĞƐŝŐŶƐ�ŝŶ�ƚŚĞ�͚^ƚƌŽŵĞƌƐĐŚĞƐ��ĂƵŵĞŝƐƚĞƌďƵĐŚ͛�;EƵƌĞŵ-
ďĞƌŐ͕�ĐĂ�ϭϱϵϬͿ͕�ǁŚŝĐŚ�ǁĞƌĞ�ƚĞƐƚ�ƉŝĞĐĞƐ�ĨŽƌ�ĂŶ�ĞǆĂŵŝŶĂƟŽŶ�ĨŽƌ�ƚŚĞ�ŵĂƐƚĞƌ�ĐƌĂŌƐŵĞŶ Ɛ͛�ĐĞƌƟĮĐĂƚĞ�ĂŶĚ�ǁĞƌĞ�

ŶŽƚ�ŝŶƚĞŶĚĞĚ�ĨŽƌ�ĂĐƚƵĂů�ďƵŝůĚŝŶŐ�;ĐŽŵƉĂƌĞ�ĮŐ͘�ϭϬͿ͘�dŚĞ�ŇŽŽƌ�ŝƐ�ŵŽĚĞůůĞĚ�ŽŶ�Ă�ŵĞĚŝĞǀĂů�ĞǆĂŵƉůĞ͘

/Ŷ�^ĞƉƚĞŵďĞƌ�ϭϵϵϵ͕�ƚŚĞ�ĞǆŚŝďŝƟŽŶ�,ĂŵŵĞƌ͕ �DĞŝƘĞů�ƵŶĚ��ŽŵƉƵƚĞƌ͘ �^ƉćƚŐŽƟŬ�ŝŵ�ƌĞĐŚƚĞŶ�
DĂƘ͕�ǁŚŝĐŚ�ƉƌĞƐĞŶƚĞĚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ǇĞĂƌƐ�ŽĨ�ǁŽƌŬ�ŽŶ�ƚŚĞ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ůĂƚĞ�'ŽƚŚŝĐ�ǀĂƵůƚƐ�ďǇ�
DƺůůĞƌ�ĂŶĚ�YƵŝĞŶ͕ started at the >ĂŶĚĞƐŵƵƐĞƵŵ�Ĩƺƌ�dĞĐŚŶŝŬ�ƵŶĚ��ƌďĞŝƚ (LTA – State Museum of 
Technology and Labour, now being called dĞĐŚŶŽƐĞƵŵ) in Mannheim.ϴϬ It featured printouts of 
ƚŚĞ�����ŵŽĚĞůƐ͕�ǁŚŽƐĞ�ďĂĐŬŐƌŽƵŶĚ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�ǁĞƌĞ�ĞǆƉůĂŝŶĞĚ�ŝŶ�ƚŚĞ�ĂĐĐŽŵƉĂŶǇŝŶŐ�ƉƵď-
ůŝĐĂƟŽŶ�ŽĨ�ƚŚĞ�>d�͘ϴϭ�DƺůůĞƌ�ĂŶĚ�YƵŝĞŶ�ĐŽŶƟŶƵĞĚ�ƚŚĞŝƌ�ŝŶƚĞŶƐŝǀĞ�ĞŶŐĂŐĞŵĞŶƚ�ǁŝƚŚ�ƚŚŝƐ�ƉƌŽũĞĐƚ�ĨŽƌ�
ǇĞĂƌƐ�ĂŶĚ�ǁƌŽƚĞ�ƉƵďůŝĐĂƟŽŶƐ�ŽŶ�ƚŚĞ�ƐƵďũĞĐƚ�ƵŶƟů�tĞƌŶĞƌ�DƺůůĞƌ Ɛ͛�ĚĞĂƚŚ�ŝŶ�ϮϬϬϱ͘ϴϮ
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KŶĞ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ĚŝŐŝƚĂů�ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ�ŽĨ�Ă�ƉĂůĂĐĞ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ŝŶ�ƚŚĞ�ĞĂƌůǇ�ϭϵϵϬƐ�ŝŶ�
the UK: A computer model was made for the visitor centre of Dudley Castle in the West Mid-
ůĂŶĚƐ�ƚŽ�ďĞ�ƵƐĞĚ�ŝŶ�ĂŶ�ŝŶƚĞƌĂĐƟǀĞ�ŝŶƐƚĂůůĂƟŽŶ͕�ŝŶĂƵŐƵƌĂƚĞĚ�ďǇ�YƵĞĞŶ��ůŝǌĂďĞƚŚ�//� ŝŶ�ϭϵϵϱ͘ϴϯ The 
ĂƌĐŚĂĞŽůŽŐŝƐƚ�WĞƚĞƌ��ŽůĂŶĚ�ĂŶĚ��ŽůŝŶ�:ŽŚŶƐŽŶ͕�ƚŚĞŶ�Ă�ĨƌĞĞůĂŶĐĞ�ĐŽŵƉƵƚĞƌ�ĂƌƟƐƚ͕�ƌĞĐŽŶƐƚƌƵĐƚĞĚ�ŝŶ�
Ă�ĐŽŵƉƵƚĞƌ�ŵŽĚĞů��ƵĚůĞǇ��ĂƐƚůĞ͕�ƚŚĞ�ZĞŶĂŝƐƐĂŶĐĞ�ĐĂƐƚůĞ�ŽĨ�ƚŚĞ�ŝŶŇƵĞŶƟĂů�^ŝƌ�:ŽŚŶ��ƵĚůĞǇ͕ ��ƵŬĞ�
ŽĨ�EŽƌƚŚƵŵďĞƌůĂŶĚ͕�ĂƐ�ŝƚ�ǁŽƵůĚ�ŚĂǀĞ�ůŽŽŬĞĚ�ŝŶ�ƚŚĞ�ϭϱϰϬƐ�;ĮŐƐ͘�ϭϯ�ĂŶĚ�ϭϰͿ͘

&ŝŐ͘�ϭϯഩ�ƵĚůĞǇ��ĂƐƚůĞ͕�ƚŚĞ�^ŚĂƌƌŝŶŐƚŽŶ�ZĂŶŐĞ�ďƵŝůƚ�
by Sir William Sharrington for John Dudley, Duke of 

EŽƌƚŚƵŵďĞƌůĂŶĚ͕�ŝŶ�ŝƚƐ�ƉƌĞƐĞŶƚͲĚĂǇ�ƐƚĂƚĞ͘

&ŝŐ͘�ϭϰഩ�ŽŵƉƵƚĞƌ�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ƐƚĂƚĞ�ŽĨ 
Dudley Castle ca 1550 by Peter Boland and 

Colin Johnson (1994).

dŚĞ�ƐŝƚĞ�ŝƐ�ĂůƐŽ�ŬŶŽǁŶ�ĂƐ�^ŚĂƌƌŝŶŐƚŽŶ�ZĂŶŐĞ͕�ŶĂŵĞĚ�ĂŌĞƌ�ƚŚĞ�ĂƌĐŚŝƚĞĐƚ�^ŝƌ�tŝůůŝĂŵ�^ŚĂƌ-
ƌŝŶŐƚŽŶ͕�ǁŚŽ�ĞƌĞĐƚĞĚ�ƐĞǀĞƌĂů�ďƵŝůĚŝŶŐƐ�ĨŽƌ�ƚŚĞ�ĚƵŬĞ�Ăƚ�ƚŚĂƚ�ƟŵĞ͘�dŚĞƐĞ�ďƵŝůĚŝŶŐƐ�ĂƌĞ�ƚŚĞ�ĨŽĐƵƐ�ŽĨ�
ƚŚĞ�ϯ��ŵŽĚĞů͕�ǁŚŝĐŚ�ǀŝƐƵĂůŝǌĞƐ�ďŽƚŚ�ŝŶƚĞƌŝŽƌ�ĂŶĚ�ĞǆƚĞƌŝŽƌ�ǀŝĞǁƐ�;ĮŐƐ͘�ϭϱ�ĂŶĚ�ϭϲͿ͘

&ŝŐ͘�ϭϱഩdŚĞ�ƌƵŝŶĞĚ�ĐŚĂƉĞů�ŽĨ��ƵĚůĞǇ��ĂƐƚůĞ 
in its present-day state.

&ŝŐ͘�ϭϲഩ�ŽŵƉƵƚĞƌ�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŚĂƉĞů͕�Ă�ƉƌŝǀĂƚĞ�
ƉůĂĐĞ�ŽĨ�ƉƌĂǇĞƌ�ŶĞǆƚ�ĚŽŽƌ�ƚŽ�ŚŝƐ�ůŽƌĚƐŚŝƉ Ɛ͛�ĐŚĂŵďĞƌ 

by Peter Boland and Colin Johnson (1994).

dŚĞ�ŝŶƚĞƌĂĐƟǀĞ�ǀŝĞǁŝŶŐ�ƐƚĂƟŽŶ�ŝŶ�ƚŚĞ�ĞǆŚŝďŝƟŽŶ�Ăƚ��ƵĚůĞǇ��ĂƐƚůĞ�ǁĂƐ�ĚĞƐŝŐŶĞĚ�ĂƐ�Ă�͚ ǀŝƌƚƵĂů�
ƚŽƵƌ͛͘ �dŚĞ�ǀŝƐŝƚŽƌ�ŵĂǇ�ĨŽůůŽǁ�Ă�ƉƌĞͲƐĞƚ�ƌŽƵƚĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĐĂƐƚůĞ͕�ďƵƚ�ĂůƐŽ�ŚĂƐ�ƚŚĞ�ŽƉƟŽŶ�ƚŽ�ŵŽǀĞ�
ĂƌŽƵŶĚ�ƚŚĞ�ĐŽŵƉƵƚĞƌ�ŵŽĚĞů�Ăƚ�ǁŝůů�ďǇ�ƵƐŝŶŐ�ƚŚƌĞĞ�ďƵƩŽŶƐ�;ůĞŌ͕�ƌŝŐŚƚ͕�ĨŽƌǁĂƌĚͿ͘���ĐŽŵŵĞŶƚĂƌǇ͕ �



,ŽƉƉĞ�Θ��ƌĞŝƚůŝŶŐ�;ĞĚƐ͘Ϳ͗�sŝƌƚƵĂů�WĂůĂĐĞƐ͕�WĂƌƚ�//͘�>ŽƐƚ�WĂůĂĐĞƐ�ĂŶĚ�ƚŚĞŝƌ��ŌĞƌůŝĨĞ͕�DƺŶĐŚĞŶ�ϮϬϭϲ
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ĂůůĞŐĞĚůǇ�ďǇ�>ŽƌĚ��ƵĚůĞǇ Ɛ͛�ƐƚĞǁĂƌĚ͕�ĞŶŚĂŶĐĞƐ�ƚŚĞ�ǀŝƌƚƵĂů�ǀŝƐŝƚ͘�dŚĞ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƚŚĞ�ĐĂƐƚůĞ�ǁĂƐ�
ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĞǆŝƐƟŶŐ�ƌƵŝŶƐ͕�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĂƌĐŚĂĞŽůŽŐŝĐĂů�ĞǆĐĂǀĂƟŽŶƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƚŚĞ�ϭϵϴϬƐ�
ĂƐ�ǁĞůů�ĂƐ�ŽŶ�ƌĞĐŽƌĚƐ͕�ĐŽŶƐŝƐƟŶŐ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ǀŝĞǁƐ�ĂŶĚ�ǁƌŝƩĞŶ�ĚŽĐƵŵĞŶƚƐ͘���ŚŝƐƚŽƌŝĂŶ�ĂĚǀŝƐĞĚ�ŽŶ�
ƚŚĞ�ǀŝƌƚƵĂů� ŝŶƚĞƌŝŽƌ�ĚĞƐŝŐŶ�ǁŝƚŚ�ƉĞƌŝŽĚ�ĨƵƌŶŝƚƵƌĞ͘�EŽŶĞƚŚĞůĞƐƐ͕��ŽůĂŶĚ�ĂŶĚ�:ŽŚŶƐŽŶ�ĞŵƉŚĂƐŝǌĞĚ�
ƚŚĂƚ�ƚŚĞŝƌ�ĐŽŵƉƵƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ǀŝƐƵĂůŝǌĞĚ�ŝŶƚĞƌƉƌĞƚĂƟŽŶƐ�ĂŶĚ�ĂƐƐƵŵƉƟŽŶƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ŚŝƐ-
ƚŽƌŝĐĂů�ůŽŽŬ�ŽĨ�ƚŚĞ�ĐĂƐƚůĞ�ĂŶĚ�ĚŝĚ�ŶŽƚ�ƌĞƉƌĞƐĞŶƚ�ĂĐƚƵĂů�ĨĂĐƚƐ͘�dŚŝƐ�ŝŶƚĞƌĂĐƟǀĞ�ĂƉƉůŝĐĂƟŽŶ͕�ĚĞƐŝŐŶĞĚ�
ĨŽƌ�ĂŶ�ĞǆŚŝďŝƟŽŶ͕�ǁĂƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�sŝƌƚƵĂů�ZĞĂůŝƚǇϴϰ and remained in use in the 
ĞǆŚŝďŝƟŽŶ�ĂƌĞĂ�ŽĨ�ƚŚĞ�ĐĂƐƚůĞ�ƵŶƟů�ϮϬϬϱ͘ϴϱ�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ĐŽŵƉƵƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ǁĂƐ�ĂŶ�ĞĂƌůǇ�
ĞǆĂŵƉůĞ�ŽĨ�ƚŚĞ�ĐŽůůĂďŽƌĂƟŽŶ�ďĞƚǁĞĞŶ�ƐĐŚŽůĂƌƐŚŝƉ�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ�ǁŝƚŚ�ƚŚĞ�Ăŝŵ�ŽĨ�ĞǆƉůĂŝŶŝŶŐ�ŚŝƐ-
ƚŽƌŝĐĂů�ĐŝƌĐƵŵƐƚĂŶĐĞƐ�ŝŶ�ĂŶ�ŝŶƚĞƌĂĐƟǀĞ�ƉƌĞƐĞŶƚĂƟŽŶ�ĨŽƌ�ŵƵƐĞƵŵ�ǀŝƐŝƚŽƌƐ͘

�ŶŽƚŚĞƌ�ĚŝŐŝƚĂů�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŝŶƚĞŶĚĞĚ�ĨŽƌ�ƚŚĞ�ƉƵďůŝĐ�ǁĂƐ�ƚŚĂƚ�ŽĨ�ƚŚĞ��ƌĞƐĚĞŶ�&ƌĂƵĞŶŬŝƌ-
ĐŚĞ�;�ŚƵƌĐŚ�ŽĨ�KƵƌ�>ĂĚǇͿ�ŝŶ�ƚŚĞ�ĞĂƌůǇ�ϭϵϵϬƐ͘��ƚ�ƚŚĞ�ƟŵĞ�ŽŶůǇ�ĨĞǁ�ƌĞŵĂŝŶƐ�ŽĨ�ƚŚĞ�ĐŚƵƌĐŚ͕�ĂůŵŽƐƚ�
ĐŽŵƉůĞƚĞůǇ�ĚĞƐƚƌŽǇĞĚ�ĚƵƌŝŶŐ�tŽƌůĚ�tĂƌ�//͕�ǁĞƌĞ�ůĞŌ�ŝŶ�ƚŚĞ�ĐĞŶƚƌĞ�ŽĨ��ƌĞƐĚĞŶ͘�KŶůǇ�ĂŌĞƌ�dŚĞ�&Ăůů�
of the Berlin Wall the plan to rebuild the church became feasible when the 'ĞƐĞůůƐĐŚĂŌ�ǌƵƌ�&ƂƌͲ
ĚĞƌƵŶŐ�ĚĞƐ�tŝĞĚĞƌĂƵĩĂƵƐ�ĚĞƌ�&ƌĂƵĞŶŬŝƌĐŚĞ��ƌĞƐĚĞŶ�Ğ͘s͘ �;^ŽĐŝĞƚǇ�ĨŽƌ�ƚŚĞ�ƉƌŽŵŽƟŽŶ�ŽĨ�ƚŚĞ�ƌĞĐŽŶͲ
ƐƚƌƵĐƟŽŶ�ŽĨ�ƚŚĞ��ƌĞƐĚĞŶ�&ƌĂƵĞŶŬŝƌĐŚĞͿ�ǁĂƐ�ĨŽƵŶĚĞĚ�ǁŝƚŚ�ƚŚĞ�ŐŽĂů�ŽĨ�ĐŽůůĞĐƟŶŐ�ĚŽŶĂƟŽŶƐ͘ϴϲ At the 
ƐƚĂƌƚ�ŽĨ�ƚŚŝƐ�ƉƌŽũĞĐƚ͕�ǁŚŝĐŚ�ǁŽƵůĚ�ůĂƐƚ�ĨŽƌ�ŵŽƌĞ�ƚŚĂŶ�ƚĞŶ�ǇĞĂƌƐ͕�ĂŶ�ĞǆƚĞŶƐŝǀĞ�ĚŝŐŝƚĂů�ŵŽĚĞů�ŽĨ�ƚŚĞ�
&ƌĂƵĞŶŬŝƌĐŚĞ�ǁĂƐ�ĐƌĞĂƚĞĚ�ŝŶ�ŽŶůǇ�ƚǁĞůǀĞ�ǁĞĞŬƐ�ƵƐŝŶŐ�ƚŚĞ�����ƐŽŌǁĂƌĞ���d/��;�ŽŵƉƵƚĞƌ��ŝĚĞĚ�
dŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�/ŶƚĞƌĂĐƟǀĞ��ƉƉůŝĐĂƟŽŶͿ͘�dŚĞ�ŝŶƚĞƌŝŽƌ�ĂŶĚ�ĞǆƚĞƌŝŽƌ�ǀŝĞǁƐ�ǁĞƌĞ�ǀŝƐƵĂůŝǌĞĚ�ďŽƚŚ�
ŝŶ�ƚŚĞŝƌ�ƌƵŝŶĞĚ�ƐƚĂƚĞ�ĂƐ�ǁĞůů�ĂƐ�ŝŶ�ƚŚĞ�ǁĂǇ�ƚŚĞǇ�ǁŽƵůĚ�ůŽŽŬ�ĂŌĞƌ�ƚŚĞ�ĐŽŵƉůĞƟŽŶ�ŽĨ�ƚŚĞ�ƌĞͲďƵŝůĚŝŶŐ͘�
dŚĞ�ĂŶŝŵĂƟŽŶ�ŽĨ�ƚŚĞ�ĮŶŝƐŚĞĚ�ϯ��ŵŽĚĞů�ƐĞƌǀĞĚ�ĂƐ�ĂŶ�ĂĚǀĞƌƟƐĞŵĞŶƚ�ĨŽƌ�ƚŚĞ�ĨƵŶĚ�ƌĂŝƐĞƌ͘ ϴϳ A team, 
ĐŽŶƐŝƐƟŶŐ�ŽĨ�ƚĞĐŚŶŝĐŝĂŶƐ͕�ĐƵƌĂƚŽƌƐ�ĂŶĚ�ĂƌĐŚĂĞŽůŽŐŝƐƚƐ͕�ƌĞƐĞĂƌĐŚĞĚ�ƚŚĞ�ƐŽƵƌĐĞƐ�ĂŶĚ�ǁĂƐ�ĂůƐŽ�ƌĞ-
ƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ƚĞĐŚŶŝĐĂů�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŝŶ�Ă�ĚŝŐŝƚĂů�ŵŽĚĞů͘ϴϴ Historical pho-
ƚŽŐƌĂƉŚƐ�ĂƐ�ǁĞůů�ĂƐ�ĂƌĐŚŝƚĞĐƚƵƌĂů�ĚƌĂǁŝŶŐƐ͕�ǁŚŝĐŚ�ŚĂĚ�ďĞĞŶ�ĐƌĞĂƚĞĚ�ĚƵƌŝŶŐ�Ă�ƉƌĞǀŝŽƵƐ�ƌĞƐƚŽƌĂƟŽŶ�
ĐĂŵƉĂŝŐŶ�ŝŶ�ƚŚĞ�ǇĞĂƌƐ�ďĞƚǁĞĞŶ�ϭϵϯϴ�ĂŶĚ�ϭϵϰϯ͕�ƐĞƌǀĞĚ�ĂƐ�ƚŚĞ�ďĂƐŝƐ�ĨŽƌ�ƚŚĞ�ǀŝƐƵĂůŝǌĂƟŽŶ�ƉƌŽũĞĐƚ͘�
Architectural details were only depicted if there was evidence for them in the source materials, 
since the project was supposed to meet the standards of being both historically correct and of 
ĂĐŚŝĞǀŝŶŐ� ƚŚĞ�ĂƵƚŚĞŶƟĐ�ĞīĞĐƚ�ĂŶĚ�ĂƚŵŽƐƉŚĞƌĞ�ŽĨ� ƚŚĞ�ĚŝŐŝƚĂů� &ƌĂƵĞŶŬŝƌĐŚĞ͘�dŽ�ĚŽ�ƐŽ͕�ŚŝƐƚŽƌŝĐĂů�
ƉŚŽƚŽŐƌĂƉŚƐ�ǁĞƌĞ�ƵƐĞĚ�ĂƐ�ƚĞǆƚƵƌĞƐ�ŽŶ�ƚŚĞ�ŐĞŽŵĞƚƌŝĐĂů�ŵŽĚĞů͘�dŚĞƌĞďǇ͕ �ƚŚĞ�ĚĞĐŽƌĂƟŽŶƐ� ŝŶƐŝĚĞ�
ƚŚĞ�ĚŽŵĞ�ǁĞƌĞ�ĂůƐŽ�ǀŝƐŝďůĞ�ŝŶ�ƚŚĞ�ϯ��ŵŽĚĞů͘�DƵƐŝĐ�ǁĂƐ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ�ĐŽŵƉůĞƚĞĚ�ĂŶŝŵĂƟŽŶ�ŽĨ�ƚŚĞ�
ĐŽŵƉƵƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ͕�ǁŚŝĐŚ�ůĂƐƚĞĚ�ƚŚƌĞĞ�ŵŝŶƵƚĞƐ�ĂŶĚ�ϯϱ�ƐĞĐŽŶĚƐ�ŝŶ�ƚŽƚĂů͘

KŶĞ�ŽĨ�ƚŚĞ�ďŝŐŐĞƐƚ�ůŽŶŐ�ƚĞƌŵ�ǀŝƌƚƵĂů�ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ�ƚŽ�ďĞ�ŵĂĚĞ�ŝŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ĂĐĂĚĞŵ-
ic research in the 1990s was ZŽŵĞ�ZĞďŽƌŶ͘ϴϵ It is a very detailed, comprehensive digital 3D model 
ŽĨ�ƚŚĞ�ĐŝƚǇ�ŽĨ�ZŽŵĞ͕�ǁŚŝĐŚ�ŝƐ�ƐƟůů�ǁŽƌŬ�ŝŶ�ƉƌŽŐƌĞƐƐ�ƚŽ�ƚŚŝƐ�ĚĂǇ͘90 It visualizes the development of the 
city of Rome between 1000 BC and 550 AD.91 The project was started in 1995 at the University of 
California, Los Angeles ;h�>�Ϳ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�ĂŶ�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽůůĂďŽƌĂƟŽŶ�ŽĨ�ƐĞǀĞƌĂů�ĚŝƐĐŝƉůŝŶĞƐ�
ƐƵĐŚ�ĂƐ�ĂƌĐŚŝƚĞĐƚƵƌĞ͕�ĐůĂƐƐŝĐƐ�ĂŶĚ�ŝŶĨŽƌŵĂƟŽŶ�ƐĐŝĞŶĐĞ�ŝŶ�ƚŚĞ�h^�͕�ŝŶ�ƚŚĞ�h<�ĂŶĚ�ŝŶ�/ƚĂůǇ͘92 The ob-
ũĞĐƟǀĞ�ŽĨ�ƚŚŝƐ�ƉƌŽũĞĐƚ�ŝƐ�ƚŽ�ǀŝƐƵĂůŝǌĞ�ƚŚĞ�ƚŽƉŽŐƌĂƉŚǇ�ĂŶĚ�ƚŚĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ŽĨ�ZŽŵĞ�ŽǀĞƌ�Ă�
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long period of urban development.93�dŚĞ�ĮƌƐƚ�ϯ��ŵŽĚĞů�ĐƌĞĂƚĞĚ�ƵŶĚĞƌ�ƚŚĞ�ĂƵƐƉŝĐĞƐ�ŽĨ�ƚŚŝƐ�ƉƌŽũĞĐƚ�
ĚĂƚĞƐ�ĨƌŽŵ�ƚŚĞ�ǇĞĂƌ�ϭϵϵϲ�ĂŶĚ�ƐŚŽǁƐ�ƚŚĞ�ƚĞŵƉůĞ�ŽĨ��ŶƚŽŶŝƵƐ�ĂŶĚ�&ĂƵƐƟŶĂ�;ĮŐ͘�ϭϳͿ͘94

&ŝŐ͘�ϭϳഩ�ŶƚŽŶŝŶƵƐ�Ğƚ�&ĂƵƐƟŶĂ͕�ƚĞŵƉůƵŵ͘�/ŵƉĞƌŝĂů�ĐƵůƚ�ƚĞŵƉůĞ�ĐŽŵŵĞŵŽƌĂƟŶŐ�ƚŚĞ��ŵƉĞƌŽƌ��ŶƚŽŶŝŶƵƐ�
WŝƵƐ�ĂŶĚ�ŚŝƐ�ǁŝĨĞ͕�&ĂƵƐƟŶĂ͘�ZĞĐŽŶƐƚƌƵĐƚĞĚ�ƐƚĂƚĞ͗��ƵŝůĚŝŶŐ�ĂƐ�ĮƌƐƚ�ĚĞĚŝĐĂƚĞĚ͘�,ĞƌĞ͗�ZĞĐŽŶƐƚƌƵĐƟŽŶ�ǀŝĞǁ͘�

First 3D model of the ZŽŵĞ�ZĞďŽƌŶ�project (1996).

Since people have been working on the project ZŽŵĞ�ZĞďŽƌŶ�ĐŽŶƟŶƵŽƵƐůǇ�ĨŽƌ�ĚĞĐĂĚĞƐ͕�
ƐĞǀĞƌĂů�ǀĞƌƐŝŽŶƐ�ŚĂǀĞ�ĂƌŝƐĞŶ͕�ĞĂĐŚ�ŽĨ�ǁŚŝĐŚ�ƌĞƉƌĞƐĞŶƚ�Ă�ĚŝīĞƌĞŶƚ�ƐƚĂƚĞ�ŽĨ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ĐƵƌƌĞŶƚ�
research on ancient Rome.95��Ɛ�ƚŚĞƌĞ�ĂƌĞ�ŽŶůǇ�ǀĞƌǇ�ĨĞǁ�ƐŽƵƌĐĞƐ�ĨŽƌ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ďƵŝůĚŝŶŐƐ͕�ĚŝīĞƌĞŶƚ�
hypotheses may be tried out and checked in the digital 3D model, in order to discuss them af-
ƚĞƌǁĂƌĚƐ�ŝŶ�Ă�ƚĞĂŵ�ŽĨ�ĞǆƉĞƌƚƐ͘96�KŶĞ�ĞǆĂŵƉůĞ�ĨŽƌ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�ŝƐ�ƚŚĞ�ĚŝŐŝƚĂů�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�
the church of Santa Maria Maggiore, completed in 1999, as part of ZŽŵĞ�ZĞďŽƌŶ͘��� ƐĐŝĞŶƟĮĐ�
ĐŽŵŵŝƩĞĞ�ŽĨ�ƌĞƐĞĂƌĐŚĞƌƐ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ĚŝƐĐŝƉůŝŶĞƐ�ǁĂƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚŝƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ͕�
ƵŶĚĞƌ�ƚŚĞ�ĚŝƌĞĐƟŽŶ�ŽĨ��ŝĂŶĞ�&ĂǀƌŽ�ŽĨ�ƚŚĞ�h�>���ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƌĐŚŝƚĞĐƚƵƌĞ�ĂŶĚ�hƌďĂŶ��ĞƐŝŐŶ͘�
As a project leader, the archaeologist Bernard Frischer of the Department of Classics at the UCLA 
regularly checked the work on the model concerning its historical correctness and the data used 
ĨŽƌ�ƚŚĞ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ͘�dŚĞ�ƌĞƐĞĂƌĐŚĞƌƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚŝƐ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ĞŶƚĞƌƚĂŝŶĞĚ�ƚǁŽ�ĚŝīĞƌĞŶƚ�
ŚǇƉŽƚŚĞƐĞƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ƚŚĞ�ĞŶƚƌĂŶĐĞ�ƚŽ�ƚŚĞ�ŶĂǀĞ�;ĮŐ͘�ϭϴͿ͘
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&ŝŐ͘�ϭϴഩ�ůƚĞƌŶĂƟǀĞ�ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ�ŽĨ�ƚŚĞ�ĨƌŽŶƚ�ĞŶƚƌĂŶĐĞ�ŽĨ�ƚŚĞ��ĂƐŝůŝĐĂ�ŽĨ�^ĂŶƚĂ�DĂƌŝĂ�DĂŐŐŝŽƌĞ 
;ůĞŌ͗�ĐƵƌƚĂŝŶĞĚ�ŽƉĞŶŝŶŐƐ�ŽĨ�ƚŚĞ�ĮŶĂů�ǀĞƌƐŝŽŶ͖�ƌŝŐŚƚ͗�ĚŽŽƌƐ�ŝŶ�ĂŶ�ĞĂƌůŝĞƌ�ǀĞƌƐŝŽŶͿ͕ 

part of the ZŽŵĞ�ZĞďŽƌŶ project (1996).

�ƚ�ĮƌƐƚ͕�ďŽƚŚ�ǀĞƌƐŝŽŶƐ�ǁĞƌĞ�ǀŝƐƵĂůŝǌĞĚ�ŝŶ�ƚŚĞ�ŵŽĚĞů�ƵŶƟů�ƚŚĞ�ĮŶĂů�ĚĞĐŝƐŝŽŶ�ĨŽƌ�ŽŶĞ�Žƌ�ƚŚĞ�
ŽƚŚĞƌ�ǁĂƐ�ƌĞĂĐŚĞĚ͘�dŚŝƐ�ƉƌŽĐĞĚƵƌĞ�ŝůůƵƐƚƌĂƚĞƐ�ƚŚĂƚ�Ă�ϯ��ŵŽĚĞů�ŝƐ�ŶŽƚ�Ă�ƐƚĂƟĐ�ŽďũĞĐƚ�ďƵƚ�ĐĂŶ�ďĞ�ƵƉ-
dated regularly, depending on the current state of research concerning the object under debate. 
In ZŽŵĞ�ZĞďŽƌŶ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�ĐŽŵŵŝƩĞĞ�ǁĂƐ�ĂďůĞ�ƚŽ�ĐůĂƐƐ�ŽŶĞ�ƉĂƌƟĐƵůĂƌ�ĐŽŶĚŝƟŽŶ�ŽĨ�ƚŚĞ�ŵŽĚĞů�
ĂƐ�͚ĐĞƌƟĮĞĚ͛�ĂŶĚ�ƚŚƵƐ�ƚŽ�ĂůůŽǁ�ĨƵƚƵƌĞ�ĐŚĂŶŐĞƐ�ŽŶůǇ�ǁŝƚŚ�ƚŚĞ�ĂŐƌĞĞŵĞŶƚ�ŽĨ�ƚŚĞ�ĐŽŵŵŝƩĞĞ͘

dŚĞƐĞ�ĞǆĂŵƉůĞƐ�ŵĂŬĞ�ĐůĞĂƌ�ƚŚĂƚ͕�ƐƚĂƌƟŶŐ�ŝŶ�ƚŚĞ�ϭϵϴϬƐ�ĂŶĚ�ĞǀĞŶ�ŵŽƌĞ�ƐŽ�ŝŶ�ƚŚĞ�ϭϵϵϬƐ͕�ƐĞǀ-
ĞƌĂů�ĚŝŐŝƚĂů�ϯ��ŵŽĚĞůƐ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ�ǁĞƌĞ�ƌĞĂůŝǌĞĚ͕�ďĂƐĞĚ�ŽŶ�ƐĐŝĞŶƟĮĐ�ĞǆĂŵŝŶĂƟŽŶƐ͕�
ŝŶ�ŝŶŶŽǀĂƟǀĞ�ƉƌŽũĞĐƚƐ͘�dŚĞ�ŵŽƐƚ�ƌĞĐĞŶƚ�ƚĞĐŚŶŽůŽŐŝĞƐ�ůŝŬĞ���;�Ϳ��ĂŶĚ�ϯ��ŐƌĂƉŚŝĐĂů�ƐǇƐƚĞŵƐ�ǁĞƌĞ�
ƵƐĞĚ�ŝŶ�Ă�ǀĂƐƚ�ƌĂŶŐĞ�ŽĨ�ĐŽŶƚĞǆƚƐ�ǁŝƚŚŝŶ�ƚŚĞ�ĐƵůƚƵƌĂů�ƐĐŝĞŶĐĞƐ͘��ůů�ƚŚŽƐĞ�ƉƌŽũĞĐƚƐ͕�ƵƐƵĂůůǇ�ĚĞƉĞŶĚŝŶŐ�
ŽŶ�ƚŚĞ�ĐŽŽƉĞƌĂƟŽŶ�ŽĨ�ĚŝīĞƌĞŶƚ�ĚŝƐĐŝƉůŝŶĞƐ͕�ďƌŽƵŐŚƚ�ŝŶŶŽǀĂƟŽŶƐ�ŝŶƚŽ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŽŶ�ĂƌĐŚŝƚĞĐƚƵƌĂů�
ŚŝƐƚŽƌǇ�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ĐŽŵƉƵƚĞƌƐ�ĂŶĚ�ĐŽŶǀĞǇĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ĚŝŐŝƚĂůůǇ�ƌĞĐŽŶƐƚƌƵĐƚĞĚ�
ďƵŝůĚŝŶŐƐ�ƚŽ�Ă�ǁŝĚĞƌ�ĂƵĚŝĞŶĐĞ�ǁŝƚŚ�ƚŚĞ�ƵƐĞ�ŽĨ�ŶĞǁ�ƚĞĐŚŶŽůŽŐŝĐĂů�ƉŽƐƐŝďŝůŝƟĞƐ͘

/ŶƐƟƚƵƟŽŶĂůŝǌĂƟŽŶ�ʹ�&ƌĂŵĞǁŽƌŬ�ĂŶĚ�&ĞƌƟůĞ�'ƌŽƵŶĚ

/Ŷ�ƚŚĞ�ϭϵϵϬƐ͕�ƚŚĞ�ĮĞůĚ�ŽĨ�ĐƌĞĂƟŶŐ�ĚŝŐŝƚĂů�ϯ��ŵŽĚĞůƐ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ�ǁĂƐ�ŐƌŽǁŝŶŐ�ĨĂƐƚ͕�
as the rising number of projects presented at conferences demonstrates. This development may 
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ĐĞƌƚĂŝŶůǇ� ŶŽƚ� ƐŽůĞůǇ� ďĞ� ĞǆƉůĂŝŶĞĚ� ǁŝƚŚ� ĐŽŵƉƵƚĞƌ� ƚĞĐŚŶŽůŽŐǇ� ďĞĐŽŵŝŶŐ�ŵŽƌĞ� ǁŝĚĞƐƉƌĞĂĚ� ĂŶĚ�
ĂīŽƌĚĂďůĞ͕97�ďƵƚ�ĂůƐŽ�ǁŝƚŚ�ƚŚĞ�ŝŶƐƟƚƵƟŽŶĂůŝǌĂƟŽŶ�ŽĨ�ƌĞƐĞĂƌĐŚ�ŽŶ�ĚŝŐŝƚĂů�ĚĞƉŝĐƟŽŶƐ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ͘�
/ƚ� ŝƐ�ǁŽƌƚŚǁŚŝůĞ�ƚŽ� ůŽŽŬ�ďƌŝĞŇǇ�Ăƚ�ƚŚŝƐ�ŚŝƐƚŽƌŝĐĂů�ĚĞǀĞůŽƉŵĞŶƚ͗�����ǁĂƐ� ŝŶƚƌŽĚƵĐĞĚ�ĂƐ�Ă�ƚŽŽů�ƚŽ�
ƐƚƵĚĞŶƚƐ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ�ŝŶ�ĚŝīĞƌĞŶƚ�ƵŶŝǀĞƌƐŝƟĞƐ�ŝŶ�ƚŚĞ�h^��ĂŶĚ��ƵƌŽƉĞ�ŝŶ�ƚŚĞ�ϭϵϳϬƐϵϴ�ĂŶĚ�ϭϵϴϬƐ͘99

KŶĞ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ĐŽŶĨĞƌĞŶĐĞƐ�ŽŶ�ƚŚĞ�ƵƐĞ�ŽĨ�ĐŽŵƉƵƚĞƌƐ� ŝŶ�ĂƌĐŚĂĞŽůŽŐǇ�ǁĂƐ�ŽƌŐĂŶŝǌĞĚ�ďǇ�
ƚŚĞ� ĂůƌĞĂĚǇ�ŵĞŶƟŽŶĞĚ� ŝŶƚĞƌŶĂƟŽŶĂů�KƌŐĂŶŝƐĂƟŽŶ�CAA ;�ŽŵƉƵƚĞƌ��ƉƉůŝĐĂƟŽŶƐ�Θ�YƵĂŶƟƚĂƟǀĞ�
Methods in Archaeology) and had been held in Birmingham, UK, in 1973.100 The CAA, founded by 
ĂƌĐŚĂĞŽůŽŐŝƐƚƐ�ĂŶĚ�ŵĂƚŚĞŵĂƟĐŝĂŶƐ͕�ƉĞƌŵŝƩĞĚ�ƐĐŝĞŶƟƐƚƐ�ƚŽ�ƉƌĞƐĞŶƚ�ƚŚĞŝƌ�ƌĞƐĞĂƌĐŚ�ďǇ�ƵƐŝŶŐ�ĚŝĨ-
ĨĞƌĞŶƚ�ĐŽŵƉƵƚĞƌ�ƚĞĐŚŶŽůŽŐŝĞƐ�ŝŶ�ĂŶŶƵĂů�ŝŶƚĞƌŶĂƟŽŶĂů�ĐŽŶĨĞƌĞŶĐĞƐ͘101�KŶĞ�ŝŵƉŽƌƚĂŶƚ�ƐƵďũĞĐƚ�ǁĂƐ�
ƚŚĞ�ĚŝŐŝƚĂů�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�ŽďũĞĐƚƐ�ĂŶĚ�ĂƌĐŚŝƚĞĐƚƵƌĞ͘��ǀĞŶ�ƚŽĚĂǇ͕ �ƚŚĞ�ĂŶŶƵĂů�
conferences of the CAA�ĂƌĞ�ŚŝŐŚůǇ�ƌĞƐƉĞĐƚĞĚ͕�ŝŶ�ƉĂƌƟĐƵůĂƌ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ǀŝƌƚƵĂů�ĂƌĐŚĂĞŽůŽŐǇ͕ �ĂƐ�
ďĞĐŽŵĞƐ�ĞǀŝĚĞŶƚ�ďǇ�ƚŚĞ�ŐƌŽǁŝŶŐ�ŝŶƚĞƌŶĂƟŽŶĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŽŶĨĞƌĞŶĐĞƐ͕�ƐŝŶĐĞ�ϮϬϬϲ�ĂůƐŽ�ŚĞůĚ�ŝŶ�
non-European countries.

�ůƌĞĂĚǇ� ŝŶ�ƚŚĞ�ĞĂƌůǇ�ϭϵϴϬƐ� ŝŶĚŝǀŝĚƵĂů� ŝŶƐƟƚƵƟŽŶƐ�ĂƌŽƐĞ͕�ǁŚŝĐŚ�ĚĞĂůƚ�ǁŝƚŚ�ƚŚĞ�ĂĐĂĚĞŵŝĐ�
ƵƐĂŐĞ�ŽĨ����͘��Ɛ�ĂŶ�ĞĂƌůǇ�ĞǆĂŵƉůĞ�ŵĂǇ�ƐĞƌǀĞ�ƚŚĞ�ŶŽŶͲƉƌŽĮƚ�ŽƌŐĂŶŝǌĂƟŽŶ�ACADIA�;�ƐƐŽĐŝĂƟŽŶ�ĨŽƌ�
�ŽŵƉƵƚĞƌ��ŝĚĞĚ��ĞƐŝŐŶ�ŝŶ��ƌĐŚŝƚĞĐƚƵƌĞͿ͕�ǁŚŝĐŚ�ǁĂƐ�ĨŽƵŶĚĞĚ�ŝŶ�ƚŚĞ�h^��ŝŶ�ϭϵϴϭ�ĂŶĚ�ĂĚǀĂŶĐĞĚ�ƚŚĞ�
ĐƵůƟǀĂƟŽŶ�ŽĨ�ŶĞƚǁŽƌŬƐ�ďĞƚǁĞĞŶ�ƐĐŝĞŶƟƐƚƐ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ĚŝŐŝƚĂů�ĚĞƐŝŐŶ͘102 Every year they organize 
ĐŽŶĨĞƌĞŶĐĞƐ�Ăƚ�ĂůƚĞƌŶĂƟŶŐ�EŽƌƚŚ��ŵĞƌŝĐĂŶ�ƵŶŝǀĞƌƐŝƟĞƐ�ĂƐ�Ă�ĨŽƌƵŵ�ĨŽƌ�ƚŚĞ�ĂƌĐŚŝƚĞĐƚƵƌĂů�ĐŽŵƉƵƟŶŐ�
ĐŽŵŵƵŶŝƚǇ�ŝŶ�ǁŚŝĐŚ�ƚŽ�ƉƌĞƐĞŶƚ�ŝŶŶŽǀĂƟǀĞ�ƚĞĐŚŶŽůŽŐŝĞƐ�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶƐ͘103 ACADIA is closely con-
ŶĞĐƚĞĚ�ƚŽ�ĨŽƵƌ�ŽƚŚĞƌ�ŝŶƚĞƌŶĂƟŽŶĂů�ƐŝƐƚĞƌ�ŽƌŐĂŶŝǌĂƟŽŶƐ�ĚĞĚŝĐĂƚĞĚ�ƚŽ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�ĞǆĐŚĂŶŐĞ�ŝŶ�ƚŚĞ�
ĮĞůĚ�ŽĨ�����͘104�dŚĞǇ�ǁĞƌĞ�ĨŽƵŶĚĞĚ�ŝŶ�ƚŚĞ�ϭϵϵϬƐ�ĂŶĚ�ŝŶ�ƚŚĞ�ϮϬϬϬƐ�ƌĞƐƉĞĐƟǀĞůǇ͕ �ǁŝƚŚ�ƚŚĞ�ĞǆĐĞƉƟŽŶ�
ŽĨ�ƚŚĞ�ŶŽŶͲƉƌŽĮƚ�ŽƌŐĂŶŝǌĂƟŽŶ�eCAADe�;�ĚƵĐĂƟŽŶ�ĂŶĚ�ZĞƐĞĂƌĐŚ�ŝŶ��ŽŵƉƵƚĞƌ��ŝĚĞĚ��ƌĐŚŝƚĞĐƚƵƌĂů�
�ĞƐŝŐŶ�ŝŶ��ƵƌŽƉĞͿ͕�ĨŽƵŶĚĞĚ�ďĂĐŬ�ŝŶ�ƚŚĞ�ϭϵϴϬƐ͘105�^ŝŶĐĞ�ϭϵϴϯ͕�eCAADe�ŚĂƐ�ďĞĞŶ�ĐŽŶŶĞĐƟŶŐ�ŝŶƐƟ-
ƚƵƟŽŶƐ�ǁŽƌŬŝŶŐ�ŝŶ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĞĚƵĐĂƟŽŶ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ������ĂŶĚ�ŽƌŐĂŶŝǌĞƐ�ĂŶŶƵĂů�ĐŽŶĨĞƌĞŶĐĞƐ�
ĂŶĚ�ǁŽƌŬƐŚŽƉƐ�ŝŶ�ĐŽŽƉĞƌĂƟŽŶ�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ƵŶŝǀĞƌƐŝƟĞƐ�Ăůů�ŽǀĞƌ�ƚŚĞ�ǁŽƌůĚ͘106��ƉĂƌƚ�ĨƌŽŵ�ĂĐƟǀĞůǇ�
ƉƌŽŵŽƟŶŐ�ǇŽƵŶŐ�ĂĐĂĚĞŵŝĐƐ�ďǇ�ǁĂǇ�ŽĨ� ƚƌĂǀĞů�ŐƌĂŶƚƐ�ĂŶĚ� ƐƉĞĐŝĂů�ǁŽƌŬƐŚŽƉƐ� ĨŽƌ�ƉŽƐƚŐƌĂĚƵĂƚĞƐ͕�
eCAADe ĂůƐŽ�ƐƵƉƉŽƌƚƐ� ƚŚĞ�ĞǆĐŚĂŶŐĞ�ďĞƚǁĞĞŶ�ŵŽƌĞ�ĞǆƉĞƌŝĞŶĐĞĚ�ƐĐŚŽůĂƌƐ͕� ĨŽƌ�ĞǆĂŵƉůĞ�ďǇ� ŝŶŝƟ-
ĂƟŶŐ�ƚŚĞ�ǁĞďͲďĂƐĞĚ�ƉƵďůŝĐĂƟŽŶ�ƉůĂƞŽƌŵ��Ƶŵ/Ŷ����ĨŽƌ�ƐĐŝĞŶƟĮĐ�ƉƵďůŝĐĂƟŽŶƐ�ŽŶ�ƚŚĞ�ƐƵďũĞĐƚ�ŽĨ�
CAD. 107�dŚŝƐ�ƉĂƌƟĐƵůĂƌ�ŽŶůŝŶĞ�ĚĂƚĂďĂƐĞ�ƉƵƚƐ�eCAADe�ŝŶ�ĂŶ�ĞǆƚƌĂŽƌĚŝŶĂƌǇ�ƉŽƐŝƟŽŶ͕�ƐŝŶĐĞ�ŝƚ�ĐŽŶŶĞĐƚƐ�
Ăůů�ƐŝƐƚĞƌ�ŽƌŐĂŶŝǌĂƟŽŶƐ�ĂŶĚ�ƌĞĂĐŚĞƐ�ŽƵƚ�ƚŽ�Ă�ďƌŽĂĚ�ŝŶƚĞƌŶĂƟŽŶĂů�ĂƵĚŝĞŶĐĞ͘

dŚĞ�ƚƌĞŶĚ�ƚŽǁĂƌĚƐ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ĞǆƉĞƌƚ�ĐĞŶƚƌĞƐ�ŝŶƚĞŶƐŝĮĞĚ�ŝŶ�ƚŚĞ�ϭϵϵϬƐ͘�dŚĞƐĞ�ĚĂǇƐ͕�
Ă�ŐƌĞĂƚ�ŶƵŵďĞƌ�ŽĨ�ĂĐĂĚĞŵŝĐ�ŝŶƐƟƚƵƚĞƐ�ĂŶĚ�ƐĐŝĞŶƟĮĐ�ŝŶƐƟƚƵƟŽŶƐ�ĂƌĞ�ďĞŝŶŐ�ĨŽƵŶĚĞĚ�ĂŶĚ�ĞǆƉůŝĐŝƚůǇ�
dedicated to the research on virtual realityϭϬϴ and CA(A)D, forming interdisciplinary networks and 
ƉƌŽŵŽƟŶŐ�ǇŽƵŶŐ�ĂĐĂĚĞŵŝĐƐ͘��ŝƐƟŶĐƚ�ƐƉĂĐĞƐ�ĂƌĞ�ďĞŝŶŐ�ƐĞƚ�ƵƉ͕�ĂƐ�ǁĞůů�ĂƐ�ŝŶŶŽǀĂƟǀĞ�ĮĞůĚƐ�ŽĨ�ĂĐƟǀ-
ity and areas of responsibility, which further the establishment of science and research on CAD.

KŶĞ�ŽĨ�ƚŚĞƐĞ�ĞĂƌůǇ�ŝŶƐƟƚƵƟŽŶƐ�ŝƐ�ƚŚĞ��ŶǀŝƌŽŶŵĞŶƚĂů�^ŝŵƵůĂƟŽŶ��ĞŶƚĞƌ (ESC), founded in 
ϭϵϵϭ�Ăƚ�ƚŚĞ�EĞǁ�^ĐŚŽŽů�ĨŽƌ�^ŽĐŝĂů�ZĞƐĞĂƌĐŚ͕�EĞǁ�zŽƌŬ��ŝƚǇ͕ �ǁŚŝĐŚ�ŝƐ�ƐƟůů�ĂĐƟǀĞ�ƚŽĚĂǇ͘109 ESC con-
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ƐŝĚĞƌ�ƚŚĞŵƐĞůǀĞƐ�ĂƐ�Ă�ƌĞƐĞĂƌĐŚ�ŝŶƐƟƚƵƟŽŶ�ǁŽƌŬŝŶŐ�ĨŽƌ�ĂƌĐŚŝƚĞĐƚƐ�ĂŶĚ�ĐŝƚǇ�ƉůĂŶŶĞƌƐ͘�dŚĞŝƌ�ƉƌŽũĞĐƚƐ�
ŝŶĐůƵĚĞ�ϯ��ŵŽĚĞůƐ�ŽĨ�ƵƌďĂŶ�ƐƉĂĐĞƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ĐŝƚǇ�ƉůĂŶŶŝŶŐ�ƉƌŽũĞĐƚƐ�ĂŶĚ�ƚŚĞŝƌ�ĞīĞĐƚƐ�
on the environment and urban development. An early project of the ESC is a com puter generated 
ŵŽĚĞů�ŽĨ�DĂŶŚĂƩĂŶ͕�ǁŚŝĐŚ�ǁĂƐ�ƵƐĞĚ�ďǇ�ƚŚĞ�EĞǁ�zŽƌŬ��ŝƚǇ�ƉůĂŶŶŝŶŐ�ŽĸĐĞ�ŝŶ�ϭϵϵϯ�ƚŽ�ĞǆĂŵŝŶĞ�ƚŚĞ�
ďƵŝůĚŝŶŐ�ĚĞǀĞůŽƉŵĞŶƚ�ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ�Ă�ƉĂƌƟĐƵůĂƌ�ƌĞƐŝĚĞŶƟĂů�ĂƌĞĂ�ŝŶ�DĂŶŚĂƩĂŶ͘

dŚĞ�ƚǁŽ�ƉƌŽĨĞƐƐŽƌƐ��ĞƌŶŚĂƌĚ�&ƌŝƐĐŚĞƌ�ĂŶĚ��ŝĂŶĞ�&ĂǀƌŽ�ĂůƐŽ� ĨŽůůŽǁĞĚ�ĂŶ� ŝŶŶŽǀĂƟǀĞ�ĂƉ-
proach when they set up a �ƵůƚƵƌĂů�sŝƌƚƵĂů�ZĞĂůŝƚǇ�>ĂďŽƌĂƚŽƌǇ (CVRLab) at UCLA in 1997.110 They 
ŝŶƚĞŶĚĞĚ�ƚŽ�ĂƉƉůǇ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ŶĞǁ�ĚŝŐŝƚĂů�ƚĞĐŚŶŽůŽŐŝĞƐ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ĐƵůƚƵƌĂů�ŚĞƌŝƚĂŐĞ͘111 Their 
ŽďũĞĐƟǀĞ�ǁĂƐ�ƚŽ�ĐƌĞĂƚĞ�ĚŝŐŝƚĂů�ĂƌĐŚŝƚĞĐƚƵƌĂů�ŵŽĚĞůƐ�ŝŶ�Ă�ƐĐŝĞŶƟĮĐĂůůǇ�ĐŽƌƌĞĐƚ�ǁĂǇ͘112 This could be 
ensured by 3D models being created by architects who were also trained historians and by an 
ŝŶƚĞƌŶĂƟŽŶĂů�ƚĞĂŵ�ŽĨ�ƐĐŝĞŶƟƐƚƐ�ĂƉƉƌĂŝƐŝŶŐ�ƚŚĞ�ƉƌŽũĞĐƚƐ͘113�dŚĞ�ŝŶŝƟĂƟǀĞ�ŽƌŝŐŝŶĂƚĞĚ�ĨƌŽŵ�Ă�ƉƌŽũĞĐƚ�
ŽŶ�ƚŚĞ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�dƌĂũĂŶ Ɛ͛�&ŽƌƵŵ�;ĮŐ͘�ϭϵͿ͘114

&ŝŐ͘�ϭϵഩ^Ɵůů�ĨƌŽŵ�ƚŚĞ�ƌĞĂů�ƟŵĞ�ƐŝŵƵůĂƟŽŶ�ŵŽĚĞů�ŽĨ�dƌĂũĂŶ Ɛ͛�&ŽƌƵŵ͕�ĐƌĞĂƚĞĚ�ďĞƚǁĞĞŶ�ϭϵϵϲ�ĂŶĚ�ϭϵϵϳ͘

&Žƌ�ƚŚĞ�ĞǆŚŝďŝƟŽŶ��ĞǇŽŶĚ��ĞĂƵƚǇ͗��ŶƟƋƵŝƟĞƐ�ĂƐ��ǀŝĚĞŶĐĞ�Ăƚ�ƚŚĞ�'ĞƩǇ��ĞŶƚĞƌ�ŝŶ�>ŽƐ��ŶŐĞ-
ůĞƐ͕�dƌĂũĂŶ Ɛ͛�&ŽƌƵŵ�ǁĂƐ�ƌĞĂůŝǌĞĚ�ĂƐ�Ă�ƌĞĂů�ƟŵĞ�ƐŝŵƵůĂƟŽŶ�ŵŽĚĞů�ďĞƚǁĞĞŶ�ϭϵϵϲ�ĂŶĚ�ϭϵϵϳ͘115 With 
ƚŚĞ�ŚĞůƉ�ŽĨ�ƚŚĞ�ŵŽĚĞů͕�ŝƚ�ǁĂƐ�ƉŽƐƐŝďůĞ�ƚŽ�ƉƌĞƐĞŶƚ�ǁŽƌŬƐ�ŽĨ�Ăƌƚ�ŝŶ�ƚŚĞŝƌ�ƐƉĂƟĂů�ĐŽŶƚĞǆƚ�ƚŽ�ƚŚĞ�ĂƵĚŝ-
ĞŶĐĞ͘��Ŷ�ŽŶůŝŶĞ�ƚŽƵƌ�ƚŚƌŽƵŐŚ�dƌĂũĂŶ Ɛ͛�&ŽƌƵŵ�ǁĂƐ�ŽīĞƌĞĚ�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ĞǆŚŝďŝƟŽŶ͘
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ZĞŐƵůĂƌ�ĐŽŶĨĞƌĞŶĐĞƐ�ĐŽŶƚƌŝďƵƚĞĚ�ƐƵďƐƚĂŶƟĂůůǇ�ƚŽ�ƚŚĞ�ŝŶƐƟƚƵƟŽŶĂůŝǌĂƟŽŶ�ŽĨ�ƌĞƐĞĂƌĐŚ�ŝŶ�ƚŚĞ�
ĮĞůĚ�ŽĨ���;�Ϳ�͘�/Ŷ�ƚŚĞ�ϭϵϵϬƐ͕�ŵĂŶǇ�ŝŶƚĞƌŶĂƟŽŶĂů�ĞǀĞŶƚƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚŝƐ�ƐƵďũĞĐƚ�ŵĂƩĞƌ�ǁĞƌĞ�ĞƐƚĂď-
ůŝƐŚĞĚ͕�ŵŽƐƚ�ŽĨ�ǁŚŝĐŚ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ŝŵƉŽƌƚĂŶƚ�ŝŶŶŽǀĂƚŽƌƐ�ŝŶ�ƚŚĞŝƌ�ƌĞƐƉĞĐƟǀĞ�ĂƌĞĂƐ͘

dŚĞ�ĮƌƐƚ�ĐŽŶĨĞƌĞŶĐĞ�ŽĨ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ŐƌŽƵƉ�EVA�;�ůĞĐƚƌŽŶŝĐ�sŝƐƵĂůŝƐĂƟŽŶ�ĂŶĚ�ƚŚĞ��ƌƚƐͿ�
was held in London in 1990.116�dŚĞ�ƐƵďũĞĐƚƐ�ƌĂŶŐĞ�ĨƌŽŵ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ŶĞǁ�ƚĞĐŚŶŽůŽŐŝĞƐ�ŝŶ�ƚŚĞ�
ĂƌĞĂ�ŽĨ�ǀŝƐƵĂůŝǌĂƟŽŶ�ƚŽ�ĞĚƵĐĂƟŽŶ�ŝŶ�ƚŚĞ�ĐƵůƚƵƌĂů�ƐĞĐƚŽƌ͘ 117�KǀĞƌ�ƚŚĞ�ǇĞĂƌƐ͕�ĂĚĚŝƟŽŶĂů�ĐŽŶĨĞƌĞŶĐĞ�ůŽ-
ĐĂƟŽŶƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ��ĞƌůŝŶ͕�DŽƐĐŽǁ�ĂŶĚ�:ĞƌƵƐĂůĞŵ�ǁĞƌĞ�ĂĚĚĞĚ͕�ǁŚĞƌĞ�ƚŽ�ĚĂƚĞ�ĐŽŶĨĞƌĞŶ�ĐĞƐ�ǁŝƚŚ�
Ă�ƐƉĞĐŝĮĐ�ĨŽĐƵƐ�ĂŝŵĞĚ�Ăƚ�ĂĐĂĚĞŵŝĐ�ĂƐ�ǁĞůů�ĂƐ�ĞĐŽŶŽŵŝĐ�ĂƵĚŝĞŶĐĞƐ�ĂƌĞ�ŚĞůĚ�ĂŶŶƵĂůůǇ͘ϭϭϴ In 1996, 
the interdisciplinary conference �s���ĞƌůŝŶ (Elektronische Medien & Kunst, Kultur, Historie) took 
ƉůĂĐĞ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͘119�dŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ĐŽŶƚƌŝďƵƟŽŶƐ�ĚĞĂůƚ�ǁŝƚŚ�ϯ��ŵŽĚĞůƐ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ�ĂŶĚ�
other objects as well as with current technologies in the area of 3D.120 To this day, �s���ĞƌůŝŶ is an 
ĂŶŶƵĂů�ĨŽƌƵŵ�ĨŽƌ�ďŽƚŚ�ƐĐŚŽůĂƌƐ�ŽĨ�ƚŚĞ�ŚƵŵĂŶŝƟĞƐ�ĂŶĚ�ŵĞĚŝĂ�ĂŶĚ�ŝŶĨŽƌŵĂƟŽŶ�ƐĐŝĞŶƟƐƚƐ�ĂƐ�ǁĞůů�
ĂƐ�ĨŽƌ�ĐƵůƚƵƌĂů�ŝŶƐƟƚƵƟŽŶƐ�ĂŶĚ�ƌĞůĂƚĞĚ�ďƵƐŝŶĞƐƐĞƐ͘121�dŚĞƌĞ�ĂƌĞ�ĐŽŶƚƌŝďƵƟŽŶƐ�ŽŶ�ƚŚĞ�ƐƵďũĞĐƚ�ŽĨ�ϯ��
ǀŝƐƵĂůŝǌĂƟŽŶ�ĂŶĚ�ŝƚƐ�ĂƉƉůŝĐĂƟŽŶ�ŚĞůĚ�ĞǀĞƌǇ�ǇĞĂƌ͘ 122

dŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ�sŝƌƚƵĂů�^ǇƐƚĞŵƐ�ĂŶĚ�DƵůƟŵĞĚŝĂ (VSMM), which was es-
ƚĂďůŝƐŚĞĚ� ŝŶ� ϭϵϵϱ͕� ŝƐ� ĂůƐŽ� ŚĞůĚ� ŝŶ� ĐŚĂŶŐŝŶŐ� ůŽĐĂƟŽŶƐ� Ăůů� ŽǀĞƌ� ƚŚĞ�ǁŽƌůĚ͘123 Its focal point is on 
ƌĞƐĞĂƌĐŚ�ƌĞůĂƚĞĚ�ƚŽ�ϯ��ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ŵƵůƟŵĞĚŝĂ�ǀŝƐƵĂůŝǌĂƟŽŶ� ŝŶ� ƚŚĞ� ŝŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ�ĮĞůĚ�ŽĨ�
history, art, technology and engineering.

&ŝŶĂů�dŚŽƵŐŚƚƐ�ʹ��ďŽƵƚ�ƚŚĞ�ZĞĐĞƉƟŽŶ�ŽĨ��ŝŐŝƚĂů�sŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�,ŝƐƚŽƌŝĐĂů��ƌĐŚŝƚĞĐƚƵƌĞ

tŚĞŶ�ůŽŽŬŝŶŐ�ĨŽƌ�ƚŚĞ�ŽƌŝŐŝŶƐ�ŽĨ�ĚŝŐŝƚĂů�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ͕�Ă�ůŽŽŬ�Ăƚ�ƚŚĞ�ƐĞĐŽŶĚ�
ŚĂůĨ�ŽĨ�ƚŚĞ�ϮϬƚŚ�ĐĞŶƚƵƌǇ�ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞ�ƐƚĂƌƟŶŐ�ƉŽŝŶƚ�ŽĨ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ϯ��ŵŽĚĞůƐ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�
ĂƌĐŚŝƚĞĐƚƵƌĞ�ŵĂǇ�ďĞ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ϭϵϴϬƐ͘�EŽŶĞƚŚĞůĞƐƐ͕�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ���;�Ϳ��ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�
ƚŚĞ�ŝĚĞĂƐ�ƵŶĚĞƌƉŝŶŶŝŶŐ�ŝƚ�ĂĐƚƵĂůůǇ�ƐƚĞŵ�ĨƌŽŵ�ƚŚĞ�ĞĂƌůǇ�ϭϵϲϬƐ͘�dŚĞ�ƉƌŽũĞĐƚ�^<�d�,W���ƌĞǀŽůƵƟŽŶ-
ŝǌĞĚ�ƚŚĞ�ǁŽƌŬ�ǁŝƚŚ�ĐŽŵƉƵƚĞƌƐ�ŝŶ�ϭϵϲϯ͕�ƐŝŶĐĞ�ŝƚ�ĂůůŽǁĞĚ�ĨŽƌ�ĂŶ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁĞĞŶ�ŚƵŵĂŶƐ�ĂŶĚ�
ŵĂĐŚŝŶĞƐ�Ăƚ�ƚŚĞ�ĐŽŵƉƵƚĞƌ�ƐĐƌĞĞŶ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƟŵĞ͘�dŚĞ�ĮƌƐƚ�ƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂů�ŵŽĚĞůƐ�ŽĨ�ŚŝƐƚŽƌŝ-
ĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ�ĐŽƵůĚ�ĮƌƐƚ�ďĞ�ĐƌĞĂƚĞĚ�ŝŶ�ƚŚĞ�ϭϵϴϬƐ�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ƐƉĞĐŝĂůŝǌĞĚ�ϯ��ŐƌĂƉŚŝĐ�ƐǇƐƚĞŵƐ͘�
^ĐŚŽůĂƌůǇ�ƉƌŽũĞĐƚƐ�ĨƌŽŵ�ƚŚĂƚ�ĞĂƌůǇ�ƉŚĂƐĞ�ǁĞƌĞ�ĂůŵŽƐƚ�ĞǆĐůƵƐŝǀĞůǇ�ĂƩĂĐŚĞĚ�ƚŽ�ĂŶĚ�ĐŽŶĚƵĐƚĞĚ�Ăƚ�
ƵŶŝǀĞƌƐŝƟĞƐ͘�dŚĞǇ�ďĞĐĂŵĞ�ƚŚĞ�ďƌĞĞĚŝŶŐ�ŐƌŽƵŶĚƐ�ĨŽƌ�ƚŚĞ�ŝŶƚĞƌĞƐƚ�ŝŶ�ƚŚĞ�ƐŽƵƌĐĞͲďĂƐĞĚ�ĂŶĚ�ƐĐŝĞŶƟĨ-
ŝĐĂůůǇ�ĐŽƌƌĞĐƚ�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ͘

dŚĞ�ƉƌŽũĞĐƚƐ�ĨƌŽŵ�ƚŚĞ�ϭϵϴϬƐ�ĂŶĚ�ϭϵϵϬƐ�ƉƌĞƐĞŶƚĞĚ�ŚĞƌĞ͕�ďƵŝůƚ�ƵƉŽŶ�ƚŚĞ�ůĂƚĞƐƚ�ƚĞĐŚŶŽůŽŐ-
ŝĐĂů�ƉŽƐƐŝďŝůŝƟĞƐ�ĂǀĂŝůĂďůĞ�Ăƚ�ƚŚĞ�ƟŵĞ͘��ůů�ŽĨ�ƚŚĞŵ�ƉƌŽǀŝĚĞĚ�ŬŶŽǁůĞĚŐĞ�ŽŶ�ŚŝƐƚŽƌŝĐĂů�ĐŽŶƚĞǆƚ�ĂŶĚ�
ĞǀĞŶ�ƉĂƌƟĂůůǇ� ŝůůƵƐƚƌĂƚĞĚ�ĚĞǀĞůŽƉŵĞŶƚƐ�ĂŶĚ�ƉƌŽŐƌĞƐƐ�ŽĨ�ƵƌďĂŶ�ƐƚƌƵĐƚƵƌĞƐ͘�dŚĞǇ�ǁĞƌĞ� ƌŽŽƚĞĚ� ŝŶ�
ŝƐƐƵĞƐ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĚĞůŝǀĞƌǇ�ŽĨ�ĂĚĚŝƟŽŶĂů�ďĞŶĞĮƚƐ�ƚŽ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ƵŶĚĞƌƚĂŬĞŶ͘�dŚĞ�ĐŽŵƉůĞƚĞĚ�
ƉƌŽũĞĐƚƐ�ĐŽƵůĚ�ďĞ�ĨŽƵŶĚ�ŝŶ�ƌĂƚŚĞƌ�ĚŝǀĞƌƐĞ�ĐŽŶƚĞǆƚƐ͕�ŝŶĚĞƉĞŶĚĞŶƚůǇ�ĨƌŽŵ�ǁŚĞƚŚĞƌ�ƚŚĞǇ�ǁĞƌĞ�ƵƐĞĚ�ŝŶ�
ŵƵƐĞƵŵ�ĞǆŚŝďŝƟŽŶƐ͕�ĂƐ�ĂŶ�ĂĚĚŝƟŽŶ�ƚŽ�ĚŽĐƵŵĞŶƚĂƌŝĞƐ͕�ĂƐ�Ă�ƐŽƵƌĐĞ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�Ă�ƐŝŵƵůĂƟŽŶ�
ŵŽĚĞů�ŝŶ�ĐŝƚǇ�ĂĚŵŝŶŝƐƚƌĂƟŽŶƐ�Žƌ�ĞǀĞŶ�ĂƐ�ŽŶůŝŶĞ�ĂƉƉůŝĐĂƟŽŶƐ͘�dŚĞǇ�ǁĞƌĞ�ŵŽƐƚůǇ�ĂŝŵĞĚ�Ăƚ�ƚŚĞ�ůĂŝƚǇ͕ �
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ǁŚŽ�ƚŚƵƐ�ƌĞĐĞŝǀĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ŝŶ�ĂŶ�ŝŶŶŽǀĂƟǀĞ�ǁĂǇ�ďǇ�ŶĞǁ�ƚĞĐŚŶŽůŽŐŝĞƐ͘�/ƚ�ŝƐ�ǁŽƌƚŚ�ŶŽƟŶŐ�ƚŚĂƚ�
ŵĂŶǇ�ŽĨ�ƚŚĞ�ĚŝŐŝƚĂů�ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ�ĨƌŽŵ�ƚŚĞ�ϭϵϴϬƐ�ǁĞƌĞ�ĂůƐŽ�ƐŚŽǁŶ�ŽŶ�ds͕�ĞŝƚŚĞƌ�ĂƐ�ĂŶ�ĂĚĚŝƟŽŶ�
ƚŽ�ŵƵƐĞƵŵ�ĞǆŚŝďŝƟŽŶƐ�Žƌ�ĞǀĞŶ�ĂƐ�ĂŶŝŵĂƟŽŶƐ�ƐƉĞĐŝĮĐĂůůǇ�ŵĂĚĞ�ĨŽƌ�ƚŚĞ�ƉƌŽŐƌĂŵŵĞ͘ Before the 
ĂŐĞ�ŽĨ�ŐĞŶĞƌĂůůǇ�ĂĐĐĞƐƐŝďůĞ�ŝŶƚĞƌŶĞƚ�ĂŶĚ�ƚŚĞ�ŝŶǀĞŶƟŽŶ�ŽĨ�ƚŚĞ�tŽƌůĚ�tŝĚĞ�tĞď�ŝŶ�ĐĂ�ϭϵϵϯ͕�ƚĞůĞ-
ǀŝƐŝŽŶ�ŚĞůĚ�Ă�ŚŝŐŚůǇ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ͗�ŝƚ�ƐŚĂƌĞĚ�ŶĞǁ�ƐĐŝĞŶƟĮĐ�ĚŝƐĐŽǀĞƌŝĞƐ�ǁŝƚŚ�Ă�ǁŝĚĞƌ�ĂƵĚŝĞŶĐĞ�ďǇ�
means of new computer technologies.

dŚĞ� ƋƵŝĐŬ� ĂĚǀĂŶĐĞŵĞŶƚ� ĂŶĚ� ĞƐƚĂďůŝƐŚŵĞŶƚ� ŽĨ� ���� ĂƉƉůŝĐĂƟŽŶƐ� ŝŶ� ƚŚĞ� ƌĞƐĞĂƌĐŚ� ŽŶ� Ăƌ-
ĐŚŝƚĞĐƚƵƌĂů�ŚŝƐƚŽƌǇ� ŝƐ�ŵŽƐƚůǇ�ĚƵĞ�ƚŽ�ƚĞĐŚŶŽůŽŐŝĐĂů� ŝŶŶŽǀĂƟŽŶƐ͘�EŽŶĞƚŚĞůĞƐƐ͕�ƚŚĞ�ŐƌĞĂƚ� ŝŶŇƵĞŶĐĞ�
ŽĨ�ĞƐƉĞĐŝĂůůǇ�ĞƐƚĂďůŝƐŚĞĚ�ŶŽŶͲĂĐĂĚĞŵŝĐ�ŝŶƐƟƚƵƚĞƐ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ĚŝŐŝƚĂů�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�
ĂƌĐŚŝƚĞĐƚƵƌĞ͕�ĂƐ�ǁĞůů�ĂƐ�ĐŽŶĨĞƌĞŶĐĞƐ�ƐƉĞĐŝĮĐĂůůǇ�ƚĂƌŐĞƚĞĚ�Ăƚ�ŝƚ͕�ŽƵŐŚƚ�ŶŽƚ�ƚŽ�ďĞ�ŽǀĞƌůŽŽŬĞĚ͕�ƐŝŶĐĞ�
ƚŚĞǇ�ŵĂĚĞ�ĂŶ�ŝŶƐƟƚƵƟŽŶĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ƐƵďũĞĐƚ�ƉŽƐƐŝďůĞ�ŝŶ�ƚŚĞ�ĮƌƐƚ�ƉůĂĐĞ͘�KŶůǇ�ƚŚĞŶ͕�Ă�ǁŝĚĞƐƉƌĞĂĚ�
ƉƵďůŝĐ�ƉĞƌĐĞƉƟŽŶ�ŽĨ� ƚŚĞ� ŝŵƉŽƌƚĂŶĐĞ�ŽĨ� ƚŚĞ� ƐƵďũĞĐƚ� ĐŽƵůĚ�ďĞ�ĞīĞĐƚĞĚ͕�ĂƐ�ǁĞůů� ĂƐ� ƚŚĞ� ƐĐŚŽůĂƌůǇ�
ƌĞĐŽŐŶŝƟŽŶ�ďǇ�ƚŚĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ƌĞƐĞĂƌĐŚ�ĐŽŵŵƵŶŝƚǇ͘�dŚĞ�ĂƌĞĂ�ŽĨ�ĚŝŐŝƚĂů�ǀŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�
ĂƌĐŚŝƚĞĐƚƵƌĞ�ĂůƐŽ�ĞǆƉĞƌŝĞŶĐĞĚ�ƚŚĞƐĞ�ƉƌŽĐĞƐƐĞƐ͕�ĂƐ�ƐŚŽǁŶ�ĞĂƌůŝĞƌ͘

EĞǀĞƌƚŚĞůĞƐƐ͕� ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ� ƚŚŝƐ�ĚĞǀĞůŽƉŵĞŶƚ� ŝŶ�Ă�ŚŝƐƚŽƌŝĐĂů�ŽǀĞƌǀŝĞǁ�ƉŽƐĞƐ�ŽŶĞ�
ĚŝĸĐƵůƚǇ�ŶŽƚ�ƚŽ�ďĞ�ƵŶĚĞƌĞƐƟŵĂƚĞĚ͘��Ɛ�ǁĞ�ŬŶŽǁ�ƚŽĚĂǇ͕ �ĚŝŐŝƚĂů� ůŽŶŐͲƚĞƌŵ�ƉƌĞƐĞƌǀĂƟŽŶ�ŝƐ�Ă�ǀĞƌǇ�
ŝŵƉŽƌƚĂŶƚ�ĂƐƉĞĐƚ�ƚŚĂƚ�ƌĞĐĞŝǀĞĚ�ůŝƩůĞ�ĂƩĞŶƟŽŶ�ŝŶ�ƚŚĞ�ϭϵϴϬƐ�ĂŶĚ�ϭϵϵϬƐ͘�KĐĐĂƐŝŽŶĂůůǇ�ŝŵĂŐĞƐ͕�ŝŶ�Ă�
few instances even videos, may be found on the internet, but certainly not from every 3D project 
ĞǀĞƌ�ƵŶĚĞƌƚĂŬĞŶ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ŵŽƐƚ�ŽĨ�ƚŚĞƐĞ�ǁŽƌŬƐ�ĂƌĞ�ŚĂƌĚůǇ�ĚŽĐƵŵĞŶƚĞĚ�ŝŶ�ƉƵďůŝĐĂƟŽŶƐ�Ăƚ�Ăůů͘�/ƚ�
ŝƐ�ĐŽŵƉůĞƚĞůǇ�ƵŶĐůĞĂƌ�ƚŽ�ǁŚĂƚ�ĞǆƚĞŶƚ�ƚŚĞ�ŽƌŝŐŝŶĂů�ĚĂƚĂ�ĂŶĚ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƐŽŌͲ�ĂŶĚ�ŚĂƌĚǁĂƌĞ�
ĂƌĞ�ƐƟůů�ƉƌĞƐĞƌǀĞĚ�ĂŶĚ�ĂĐĐĞƐƐŝďůĞ�ƚŽĚĂǇ͘�/ƚ�ǁŽƵůĚ�ďĞ�ĚĞƐŝƌĂďůĞ�ƚŚĂƚ�ƚŚĞ�ĚŝŐŝƚĂů�ƉƌĞƐĞƌǀĂƟŽŶ�ƐŚŽƵůĚ�
ďĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƉůĂŶŶŝŶŐ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�ĨƌŽŵ�ƚŚĞ�ŽƵƚƐĞƚ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂůůǇ�ŝŵƉůĞŵĞŶƚĞĚ͘�KƚŚ-
ĞƌǁŝƐĞ͕�ƚŚĞ�ŵĂŶǇ�ŝŶŶŽǀĂƟǀĞ�ĂŶĚ�ǁŽƌŬͲŝŶƚĞŶƐŝǀĞ�ϯ��ŵŽĚĞůƐ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ�ǁŝůů�ďĞ�ĨŽƌĞǀ-
er lost to research, similar to some of the demolished buildings that they digitally reconstructed.

Another, equally important step to prevent oblivion are the catalysts of research: 
/ŶƚĞƌŶĂƟŽŶĂů�ĐŽŶĨĞƌĞŶĐĞƐ�ŽŶ�ƚŚĞ�ƐƵďũĞĐƚ͕�ƐƵĐŚ�ĂƐ�ƚŚĞ�EVA, CAA or dŚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�
ŽŶ�sŝƌƚƵĂů�^ǇƐƚĞŵƐ�ĂŶĚ�DƵůƟŵĞĚŝĂ͘��ŶŶƵĂůůǇ�ŚĞůĚ�ĐŽŶĨĞƌĞŶĐĞƐ�ĂƌĞ�ĂůƐŽ�ŽƌŐĂŶŝǌĞĚ�ďǇ�ŝŶƐƟƚƵƟŽŶƐ�
ƚŚĂƚ�ĂƌĞ�ƐƉĞĐŝĂůŝǌĞĚ� ŝŶ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ����͕� ůŝŬĞ�ACCADIA͕� ĨŽƌ�ĞǆĂŵƉůĞ͕�Žƌ�eCAADe. 
dŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚĞ�ŽĨ�ƚĞĐŚŶŽůŽŐŝĐĂů�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĂŶĚ�ƚŚĞ�ƋƵĞƐƟŽŶƐ�ƌĞŐĂƌĚŝŶŐ�ĐŽŶƚĞŶƚ͕�ǁŚŝĐŚ�ĂƌĞ�
connected to the development of 3D architectural models, can be easily gathered from the contri-
ďƵƟŽŶƐ�ƚŽ�ƚŚĞ�ĐŽŶĨĞƌĞŶĐĞƐ͘�hŶŝǀĞƌƐŝƟĞƐ�ĂŶĚ�ĐŽŶĨĞƌĞŶĐĞƐ͕�ƐŚĂƌŝŶŐ�Ă�ƌŽůĞ�ĂƐ�ŚŽƐƚ�ŝŶƐƟƚƵƟŽŶƐ�Žƌ�ĂƐ�
ŽƉĞŶ�ĨŽƌƵŵƐ͕�ĐƌĞĂƚĞ�ƚŚĞ�ďƌĞĞĚŝŶŐ�ŐƌŽƵŶĚ�ĨŽƌ�ƐĐŝĞŶƟĮĐ�ƉƌŽũĞĐƚƐ�ŽŶ�ϯ��ŵŽĚĞůƐ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝͲ
ƚĞĐƚƵƌĞ͗�ƚŚĞǇ�ĨĂĐŝůŝƚĂƚĞ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƚĞĐŚŶŽůŽŐŝĞƐ͕�ƚŚĞ�ĐŽŶĐĞƉƟŽŶ�ĂŶĚ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�
ƉƌŽũĞĐƚƐ͕�ĂŶĚ�ƉƌŽŵŽƚĞ�ƚŚĞ�ĚŝƐƐĞŵŝŶĂƟŽŶ�ŽĨ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ŝŶĨŽƌŵĂƟŽŶ͕�ĂƐ�ǁĞůů�ĂƐ�ŝŶƚĞƌŶĂƟŽŶĂů�
ŶĞƚǁŽƌŬŝŶŐ�ĂŶĚ�ĞǆĐŚĂŶŐĞ͘
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&ŝŐ͘�ϲĂͲĐഩ/ŵĂŐĞƐ�ďǇ��ƌĐŚŝƚĞĐƚƵƌĂ�sŝƌƚƵĂůŝƐ�'ŵď,͕�ĐŽŽƉĞƌĂƟŽŶ�ƉĂƌƚŶĞƌ�ŽĨ�dh��ĂƌŵƐƚĂĚƚ͘� /ŵĂŐĞ�
provided by Egon Heller, Architectura Virtualis GmbH.
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ďǇ��ŽůŝŶ� :ŽŚŶƐŽŶ�ĂďŽƵƚ� ͚�ŽŵƉƵƚĞƌ�sŝƐƵĂůŝƐĂƟŽŶ�ŽĨ��ƵĚůĞǇ��ĂƐƚůĞ�ĐϭϱϱϬ͛͗�ŚƩƉ͗ͬͬǁǁǁ͘ĞǆƌĞŶĚĂ͘
net/dudley/sharrington01.htm (last accessed on 02.02.2015). 

&ŝŐ͘�ϭϱഩ/ŵĂŐĞ�ƉƌŽǀŝĚĞĚ�ďǇ��ŽůŝŶ�:ŽŚŶƐŽŶ͘�dŽ�ďĞ�ĨŽƵŶĚ�ŝŶ͗�tĞďƐŝƚĞ�ŽĨ�͚ĞǆƌĞŶĚĂ͕͛ �ĂŶ�ŽŶůŝŶĞ�ĂƌĐŚŝǀĞ�
ďǇ��ŽůŝŶ� :ŽŚŶƐŽŶ�ĂďŽƵƚ� ͚�ŽŵƉƵƚĞƌ�sŝƐƵĂůŝƐĂƟŽŶ�ŽĨ��ƵĚůĞǇ��ĂƐƚůĞ�ĐϭϱϱϬ͛͗�ŚƩƉ͗ͬͬǁǁǁ͘ĞǆƌĞŶĚĂ͘
net/dudley/chapel.htm (last accessed on 02.02.2015). 

&ŝŐ͘�ϭϲഩ/ŵĂŐĞ�ƉƌŽǀŝĚĞĚ�ďǇ��ŽůŝŶ�:ŽŚŶƐŽŶ͘�dŽ�ďĞ�ĨŽƵŶĚ�ŝŶ͗�tĞďƐŝƚĞ�ŽĨ�͚ĞǆƌĞŶĚĂ͕͛ �ĂŶ�ŽŶůŝŶĞ�ĂƌĐŚŝǀĞ�
ďǇ��ŽůŝŶ� :ŽŚŶƐŽŶ�ĂďŽƵƚ� ͚�ŽŵƉƵƚĞƌ�sŝƐƵĂůŝƐĂƟŽŶ�ŽĨ��ƵĚůĞǇ��ĂƐƚůĞ�ĐϭϱϱϬ͛͗�ŚƩƉ͗ͬͬǁǁǁ͘ĞǆƌĞŶĚĂ͘
net/dudley/chapel.htm (last accessed on 02.02.2015). 

&ŝŐ͘�ϭϳഩ/ŵĂŐĞ�ƉƌŽǀŝĚĞĚ�ďǇ��ĞƌŶĂƌĚ�&ƌŝƐĐŚĞƌ͘ �dŽ�ďĞ�ĨŽƵŶĚ� ŝŶ͗�tĞďƐŝƚĞ�ŽĨ� ƚŚĞ�ƉƌŽũĞĐƚ�Digital RoͲ
ŵĂŶ�&ŽƌƵŵ͕�ǁŚŝĐŚ�ǁĂƐ�ĐƌĞĂƚĞĚ�ďǇ�ƚŚĞ��sZ>Ăď�ŽĨ�ƚŚĞ�h�>��ďĞƚǁĞĞŶ�ϮϬϬϮ�ĂŶĚ�ϮϬϬϱ͗�ŚƩƉ͗ͬͬĚůŝď͘
ĞƚĐ͘ƵĐůĂ͘ĞĚƵͬƉƌŽũĞĐƚƐͬ&ŽƌƵŵͬƌĞĐŽŶƐƚƌƵĐƟŽŶƐͬ�ŶƚŽŶŝŶƵƐĞƚ&ĂƵƐƟŶĂdĞŵƉůƵŵͺϭ�;ůĂƐƚ�ĂĐĐĞƐƐĞĚ�ŽŶ�
02.02.2015). 

&ŝŐ͘�ϭϴഩ/ŵĂŐĞ�ƉƌŽǀŝĚĞĚ�ďǇ��ĞƌŶĂƌĚ�&ƌŝƐĐŚĞƌ͘ �dŽ�ďĞ�ĨŽƵŶĚ�ŝŶ͗�&ƌŝƐĐŚĞƌ�Ğƚ�Ăů͘�ϮϬϬϬ͕�ƉĂƌĂ͘�ϯ͕�͚/ĚĞŶƟĮ-
ĐĂƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂŶĚ�ĂƌĐŚĂĞŽůŽŐŝĐĂů�ƌĞƐĞĂƌĐŚ�ŝƐƐƵĞƐ͕͛ �ĮŐ͘�ϰ͘

&ŝŐ͘�ϭϵഩ/ŵĂŐĞ�ƉƌŽǀŝĚĞĚ�ďǇ�>ŝƐĂ�^ŶǇĚĞƌ͕ �hƌďĂŶ�^ŝŵƵůĂƟŽŶ�dĞĂŵ͘�^ĞĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ƌĞ-
ĐŽŶƐƚƌƵĐƟŽŶ�ŽŶ�ƚŚĞ�ǁĞďƐŝƚĞ�ŽĨ�ƚŚĞ�hƌďĂŶ�^ŝŵƵůĂƟŽŶ�dĞĂŵ͗�ŚƩƉ͗ͬͬǁǁǁ͘ƵƐƚ͘ƵĐůĂ͘ĞĚƵͬƵƐƚǁĞďͬ
Projects/trajans_forum.htm (last accessed on 02.02.2015).
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1ഩdŚĞ�ĂƌĐŚĂĞŽůŽŐŝƐƚ�WĂƵů�ZĞŝůůǇ�ŐŝǀĞƐ�Ă�ƌĞůĂƟǀĞůǇ�ĞĂƌůǇ�ŽƵƚůŝŶĞ�ŽĨ�ƚŚĞ�ƵƐĂŐĞ�ŽĨ�ϯ��ŵŽĚĞůƐ�ŝŶ�ĂƌĐŚĂĞŽůŽŐǇ�ŝŶ�

ŚŝƐ�ϭϵϵϮ�ĞƐƐĂǇ͕ �ǁŚĞƌĞ�ŚĞ�ĚĞƐĐƌŝďĞƐ�ƐĞǀĞƌĂů�ƉƌŽũĞĐƚƐ�ĨƌŽŵ�ƚŚĞ�ϭϵϴϬƐ�ƚŽ�ϭϵϵϮ�ĂŶĚ�ƚŚĞ�ƚĞĐŚŶŽůŽŐǇ�ƚŚĞǇ�ƵƐĞĚ�

;ZĞŝůůǇ�ϭϵϵϮͿ͘�KŶůǇ�Ă�ĨĞǁ�ǇĞĂƌƐ�ůĂƚĞƌ�ƚŚĞ�ĂƌĐŚĂĞŽůŽŐŝƐƚƐ�DĂƵƌŝǌŝŽ�&ŽƌƚĞ�ĂŶĚ��ůďĞƌƚŽ�^ŝůŝŽƫ�ƐƵŵŵĂƌŝǌĞ�ƚŚĞ�

ĐŽŶƚĞŵƉŽƌĂƌǇ�ƐŝƚƵĂƟŽŶ�ŝŶ�ƚŚĞ�ĂƌĞĂ�ŽĨ�ĚŝŐŝƚĂů�ĐƵůƚƵƌĂů�ŚĞƌŝƚĂŐĞ�ŝŶ�ϭϵϵϳ�;&ŽƌƚĞ�ĂŶĚ�̂ ŝůŝŽƫ�ϭϵϵϳͿ͘�,ŽǁĞǀĞƌ͕ �ƚŚŝƐ�

ŽǀĞƌǀŝĞǁ�ĂůŵŽƐƚ�ĞǆĐůƵƐŝǀĞůǇ�ƌĞĨĞƌƐ�ƚŽ�ϯ��ŵŽĚĞůƐ�ƚŚĂƚ�ŚĂǀĞ�ŶŽƚ�ďĞĞŶ�ŵĂĚĞ�ďǇ�ƐĐŝĞŶƟƐƚƐ�ďƵƚ�ďǇ�ƉƌŝǀĂƚĞ�ĐŽŵ-

ƉĂŶŝĞƐ͕�ĂƐ�ƚŚĞ�ĂƌĐŚĂĞŽůŽŐŝƐƚ��ĞƌŶĂƌĚ�&ƌŝƐĐŚĞƌ�ƌĞŵĂƌŬĞĚ�ŝŶ�ϮϬϬϴ�ǁŚĞŶ�ŚĞ�ǁƌŽƚĞ�ŚŝƐ�ŽǁŶ�ŚŝƐƚŽƌŝĐĂů�ŽƵƚůŝŶĞ͕�

ĨŽĐƵƐŝŶŐ�ŽŶ�ƚŚĞ�ƵƐĂŐĞ�ŽĨ�ĚŝŐŝƚĂů�ƚĞĐŚŶŽůŽŐŝĞƐ�ŝŶ�ĂƌĐŚĂĞŽůŽŐŝĐĂů�ƌĞƐĞĂƌĐŚ�;&ƌŝƐĐŚĞƌ�ϮϬϬϴͿ͘�KŶůǇ�Ă�ǇĞĂƌ�ĂŌĞƌ�

ƚŚĞ�ƉƵďůŝĐĂƟŽŶ�ŽĨ�&ŽƌƚĞ�ĂŶĚ�^ŝůŝŽƫ͕��͘�:͘�EŽǀŝƚƐŬŝ�ĞĚŝƚĞĚ�Ă�ƌŝĐŚůǇ�ŝůůƵƐƚƌĂƚĞĚ�ďŽŽŬ�ĂďŽƵƚ�ĚŝŐŝƚĂů�ĂƌĐŚŝƚĞĐƚƵƌĂů�

ŵŽĚĞůƐ�ǁŚŝĐŚ�ǁĞƌĞ�ĐƌĞĂƚĞĚ�ŵĂŝŶůǇ�ďǇ�ƐĐŚŽůĂƌƐ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ĚŝƐĐŝƉůŝŶĞƐ�Ăůů�ŽǀĞƌ�ƚŚĞ�ǁŽƌůĚ�ŝŶ�ƚŚĞ�ϭϵϵϬƐ͘�dŚĞ�

ƉƌŽũĞĐƚƐ�ĚĞƐĐƌŝďĞĚ�ĚĞĂůƚ�ǁŝƚŚ�ƌĞĐŽŶƐƚƌƵĐƚĞĚ�ůŽƐƚ�ĂƌĐŚŝƚĞĐƚƵƌĞ͕�ĨŽƌ�ĞǆĂŵƉůĞ͕�Žƌ�ďƵŝůĚŝŶŐƐ�ĚĞƐŝŐŶĞĚ�ďǇ�ĨĂŵŽƵƐ�

ĂƌĐŚŝƚĞĐƚƐ�ǁŚŝĐŚ�ǁĞƌĞ�ŶĞǀĞƌ�ĂĐƚƵĂůůǇ�ďƵŝůƚ�;EŽǀŝƚƐŬŝ�ϭϵϵϴͿ͘�/Ŷ�ϮϬϬϮ͕�&ƌŝƐĐŚĞƌ�ƉƵďůŝƐŚĞĚ�Ă�ƐŚŽƌƚ�ƐƵŵŵĂƌǇ�ŽĨ�

ƚŚĞ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĚĞǀĞůŽƉŵĞŶƚƐ�ĂŶĚ�ƐƵƌƌŽƵŶĚŝŶŐ�ĐŽŶĚŝƟŽŶƐ�ŝŶ�ǁŚŝĐŚ�ĚŝŐŝƚĂů�ϯ��ŵŽĚĞůƐ�ǁĞƌĞ�ĐƌĞĂƚĞĚ�ǁŝƚŚ�

ƚŚƌĞĞ�ŽƚŚĞƌ�ǁĞůůͲŬŶŽǁŶ�ĞǆƉĞƌƚƐ�ŽĨ�ƚŚĞ�ĮĞůĚ�ŽĨ�ϯ��ǀŝƐƵĂůŝǌĂƟŽŶ�;&ƌŝƐĐŚĞƌ�Ğƚ�Ăů͘�ϮϬϬϮ͕�ƉƉ͘�ϳͲϭϴͿ͘���ĐƵƌƌĞŶƚ�ŽƵƚ-

ůŝŶĞ�ŝƐ�ŐŝǀĞŶ�ďǇ�ƚŚĞ�ĂƌĐŚŝƚĞĐƚ�DŝĞŬĞ�WĨĂƌƌ�ŝŶ�ŚĞƌ�ĚŝƐƐĞƌƚĂƟŽŶ͕�ƉƵďůŝƐŚĞĚ�ŝŶ�ϮϬϭϬ͕�ǁŚĞƌĞ�ƐŚĞ�ĨŽĐƵƐĞƐ�ŚĞĂǀŝůǇ�ŽŶ�

ƐŽͲĐĂůůĞĚ�ĚŝŐŝƚĂů�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�;WĨĂƌƌ�ϮϬϭϬ͕�ŚĞƌĞ͗�ƉƉ͘�ϭϮͲϭϱͿ͘���ǀĞƌǇ�ƌĞĐĞŶƚ�ŽǀĞƌǀŝĞǁ�ŽĨ�ĚŝŐŝƚĂů�ƌĞĐŽŶƐƚƌƵĐ-

ƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂƌĐŚŝƚĞĐƚƵƌĞ�ĐƌĞĂƚĞĚ�ďǇ�ƚŚĞ�ĐŽŵƉĂŶǇ��ƌĐŚŝƚĞĐƚƵƌĂ�sŝƌƚƵĂůŝƐ�ŝŶ��ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇ͕ �ŽǀĞƌ�

the last 25 years was published by the architects Marc Grellert and Mieke Pfarr-Harfst in 2014 (Grellert and 

Pfarr-Harfst 2014).
2ഩ>ĞƉŝŬ�ϭϵϵϱ͕�Ɖ͘�ϭϭ͘
3ഩZĞƵƚŚĞƌ�ϭϵϵϰ͕�Ɖ͘�ϭϭ͘
4ഩDĂƌƟŶ�ϭϵϵϵ͕�ƉƉ͘�ϲϲͲϲϳ͘
5ഩ/ďŝĚ͘
6ഩKŶĞ�ŽĨ�ƚŚĞ�ŶĞǁĞƐƚ�ǁŽƌŬƐ�ŽŶ�:ĂŬŽď�^ĂŶĚƚŶĞƌ�ŝƐ�ĂŶ�ĞƐƐĂǇ�ďǇ�ƚŚĞ�Ăƌƚ�ŚŝƐƚŽƌŝĂŶ�,ĞŝŬĞ�DĞƐƐĞŵĞƌ�ƌĞĨĞƌƌŝŶŐ�

ƚŽ�ŚĞƌ�ǇĞƚ�ƵŶƉƵďůŝƐŚĞĚ�ŵĂƐƚĞƌ Ɛ͛�ƚŚĞƐŝƐ͕�ǁŚŝĐŚ�ĂĚĚƐ�ŶĞǁ�ĮŶĚŝŶŐƐ�ĂďŽƵƚ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ƚŚĞ�ĐŝƚǇ�ŵŽĚĞů�ŽĨ�

^ƚƌĂƵďŝŶŐ�ĨƌŽŵ�ϭϱϲϴ�;DĞƐƐĞŵĞƌ�ϮϬϭϱ�ĂŶĚ�DĞƐƐĞŵĞƌ�ϮϬϭϭͿ͘�dŚĞ�ŵŽƐƚ�ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ƉƵďůŝĐĂƟŽŶ�ŝƐ�ĨƌŽŵ�

ϭϵϲϳ͕�ǁŚŝĐŚ�ĚĞĂůƐ�ǁŝƚŚ�Ăůů�ĮǀĞ�ŽĨ�^ĂŶĚƚŶĞƌ Ɛ͛�ŵŽĚĞůƐ͗�ZĞŝƚǌĞŶƐƚĞŝŶ�ϭϵϲϳ͘�^ĞĞ�,ŽƉƉĞ�ϮϬϭϰ͕�^͘�ϮϲϲͲϮϲϳ͘
7ഩDĞƐƐĞŵĞƌ�ϮϬϭϭ͕�Ɖ͘�ϰϯ͘
ϴഩKƐǁĂůĚ�ϮϬϬϴ͘
9ഩ^ƵƚŚĞƌůĂŶĚ�ϮϬϬϯ�;ϭϵϲϯͿ͖�ĂŶĚ�DŝƚĐŚĞůůů�ϭϵϳϳ͕�Ɖ͘�ϭϰͲϭϱ͘�tŝůůŝĂŵ�:͘�DŝƚĐŚĞůů�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĮƌƐƚ�ƚŽ�ĚĞĂů�ĞǆƚĞŶ-

ƐŝǀĞůǇ�ǁŝƚŚ������ĂŶĚ�ŝƚƐ�ĨƵŶĐƟŽŶƐ�ĂŶĚ�ƵƐĞƐ�ŝŶ�ŚŝƐ�ƉƵďůŝĐĂƟŽŶ�͚�ŽŵƉƵƚĞƌͲĂŝĚĞĚ�ĂƌĐŚŝƚĞĐƚƵƌĂů�ĚĞƐŝŐŶ͛�ĨƌŽŵ�

ϭϵϳϳ�;ƐĞĞ�^ƚĞŶǀĞƌƚ�ϭϵϵϭ͕�Ɖ͘�ϵϴͿ͘
10ഩDŝƚĐŚĞůůů�ϭϵϳϳ͕�ƉƉ͘�ϭϰͲϭϱ͘
11ഩZŽŽŶĞǇ�ĂŶĚ�^ƚĞĂĚŵĂŶ�ϭϵϴϳ͕�Ɖ͘�ϭͲϮ͕�ĐŝƚĞĚ�ŝŶ͗�^ƚĞŶǀĞƌƚ�ϭϵϵϭ͕�Ɖ͘�ϵϴ͘
12ഩ^ƚĞŶǀĞƌƚ�ϭϵϵϭ͕�Ɖ͘�ϵϴ͘
13ഩ�ŚŽŽ�ϮϬϬϰ͕�Ɖ͘�Ϯϭ͘
14ഩ^ƚĞĞůĞ�ϮϬϬϭ͕�Ɖ͘�Ϯϭϲ͘
15ഩdŚĞ�ĨŽƵƌ�ŵĂŝŶ�ƵƐĞƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�Śŝŵ�ǁĞƌĞ͗� ͚ĚĂƚĂ�ďĂŶŬƐ�ĂŶĚ� ŝŶĨŽƌŵĂƟŽŶ�ƌĞƚƌŝĞǀĂů͖�ƐƚĂƟƐƟĐĂů�ĂŶĂůǇƐĞƐ͖�
ƌĞĐŽƌĚŝŶŐ�ŽĨ�ĮĞůĚǁŽƌŬ͖�ĂŶĚ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĚŝĂŐƌĂŵƐ͛͘ ��ŝƚĞĚ�ŝŶ�&ƌŝƐĐŚĞƌ�ϮϬϬϴ͕�Ɖ͘�ǀŝ͘�ĂŶĚ�ƐĞĞ�tŝůĐŽĐŬ�ϭϵϳϯ͕�
ƉƉ͘�ϭϴͲϮϬ͘��ďŽƵƚ�ƚŚĞ�ŵĞŶƟŽŶ�ŽĨ�ĐŽŵƉƵƚĞƌ�ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ�ƐĞĞ�tŝůĐŽĐŬ�ϭϵϳϯ͕�ĞƐƉ͘�Ɖ͘�ϮϬ�ĂďŽƵƚ�ƚŚĞ�ŬĞǇ�ǁŽƌĚ�
͚DŝƐĐĞůůĂŶĞŽƵƐ��ƉƉůŝĐĂƟŽŶƐ͛͘



,ŽƉƉĞ�Θ��ƌĞŝƚůŝŶŐ�;ĞĚƐ͘Ϳ͗�sŝƌƚƵĂů�WĂůĂĐĞƐ͕�WĂƌƚ�//͘�>ŽƐƚ�WĂůĂĐĞƐ�ĂŶĚ�ƚŚĞŝƌ��ŌĞƌůŝĨĞ͕�DƺŶĐŚĞŶ�ϮϬϭϲ
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16ഩDƺůůĞƌ�ĂŶĚ�,ćŶŝƐĐŚ�ϭϵϳϲ͕�ƉƉ͘�ϯϯϵͲϯϰϭ͘��ďŽƵƚ� ƚŚĞ� ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ǀĂƵůƚ� ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ďǇ�DƺůůĞƌ�ĂŶĚ�

,ćŶŝƐĐŚ�ƐĞĞ�ŝďŝĚ͘
17ഩ/ďŝĚ͘�Ɖ͘�ϯϰϭ͘�;dŚĞ�ŽƌŝŐŝŶĂů�ƋƵŽƚĂƟŽŶ�ŝŶ�'ĞƌŵĂŶ͗�͚�ŝŶĞ�ǁĞƐĞŶƚůŝĐŚĞ�,ŝůĨĞ�ǁŝƌĚ�ĚĂďĞŝ�ĚĞƌ�ŐƌĂƉŚŝƐĐŚĞ��ŝůĚ-

ƐĐŚŝƌŵ�ďŝĞƚĞŶ͕�ĚĞƌ�ĞƐ�ŐĞƐƚĂƩĞƚ͕�ĚƵƌĐŚ��ƌĞŚĞŶ�ĚĞƐ�KďũĞŬƚĞƐ�ǀĞƌƐĐŚŝĞĚĞŶĞ��ŶƐŝĐŚƚĞŶ�ĞŝŶĞƐ�'ĞǁƂůďĞƐ�ŬŽŶ-

ƟŶƵŝĞƌůŝĐŚ�ŝŶĞŝŶĂŶĚĞƌ�ƺďĞƌǌƵĨƺŚƌĞŶ͘�tŝƌ�ŚŽīĞŶ͕�ĚĂƌƺďĞƌ�ŝŶ�ĞŝŶĞƌ�ƐƉćƚĞƌĞŶ��ƌďĞŝƚ�ďĞƌŝĐŚƚĞŶ�ǌƵ�ŬƂŶŶĞŶ͛͘ Ϳ
ϭϴഩ��ǀĞƌǇ�ĞůĂďŽƌĂƚĞ�ĚŽĐƵŵĞŶƚĂƟŽŶ�ŽĨ�͚�^W�E�DŽǀŝĞ�DĂƉ͛�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ŽŶůŝŶĞ�ĚĂƚĂďĂƐĞ�ďǇ�ŶĞƚǌƐƉĂŶͲ
ŶƵŶŐ͘ŽƌŐ� ŵĞĚŝĂ� ĂƌƚƐ� Θ� ĞůĞĐƚƌŽŶŝĐ� ĐƵůƚƵƌĞ: ŚƩƉ͗ͬͬŶĞƚǌƐƉĂŶŶƵŶŐ͘ŽƌŐͬĚĂƚĂďĂƐĞͬϭϯϬϱϵϵͬĚĞ [last update: 

04.03.2004] (last accessed on 02.02.2015).
19ഩ&ƌŝƐĐŚĞƌ�ϮϬϬϴ͕�Ɖ͘�ǀŝ͘
20ഩ^ĞĞ� ͚�^W�E�DŽǀŝĞ�DĂƉ͛� ŝŶ� ƚŚĞ�ŽŶůŝŶĞ�ĚĂƚĂďĂƐĞ�ŽĨ�ŶĞƚǌƐƉĂŶŶƵŶŐ͘ŽƌŐ�ŵĞĚŝĂ�ĂƌƚƐ�Θ�ĞůĞĐƚƌŽŶŝĐ� ĐƵůƚƵƌĞ: 

ŚƩƉ͗ͬͬŶĞƚǌƐƉĂŶŶƵŶŐ͘ŽƌŐͬĚĂƚĂďĂƐĞͬϭϯϬϱϵϵͬĚĞ [last Update: 04.03.2004] (last accessed on 02.02.2015).
21ഩEĂŝŵĂƌŬ�ϭϵϵϳ͕�ŚĞƌĞ͗�ƉĂƌĂ͘�Ϯ͘ϭ�WĂƐƚ�DŽǀŝĞŵĂƉƐ͘
22ഩ/ďŝĚ͕͘�ŚĞƌĞ͗�ƉĂƌĂ͘�Ϯ͘�DŽǀŝĞŵĂƉƐ͘
23ഩDŽŚů�ϭϵϴϭ͕�Ɖ͘�Ϯ͘
24ഩ/ďŝĚ͘
25ഩEĂŝŵĂƌŬ�ϮϬϬϲ͕�ŚĞƌĞ�ƉĂƌƚ�ĂďŽƵƚ͗�dŚĞ��ƐƉĞŶ�DŽǀŝĞŵĂƉ�ʹ�WůĂĐĞ�ZĞƉƌĞƐĞŶƚĂƟŽŶ͘
26ഩEĂŝŵĂƌŬ�ϭϵϵϳ͘
27ഩ�ŚŽŽ�ϮϬϬϰ͕�Ɖ͘�Ϯϭ͖�WĨĂƌƌ�ϮϬϭϬ͕�Ɖ͘�ϭϯ͘
Ϯϴഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽĨ�ƚŚĞ�ĐŽŵƉĂŶǇ�^'/͕�ǁŚŝĐŚ�ŚĂƐ�ďĞĞŶ�ƌĞŶĂŵĞĚ�^ŝůŝĐŽŶ�'ƌĂƉŚŝĐƐ� /ŶƚĞƌŶĂƟŽŶĂů��ŽƌƉ͘�ƐŝŶĐĞ͗�

ŚƩƉ͗ͬͬǁǁǁ͘ƐŐŝ͘ĐŽŵͬĐŽŵƉĂŶǇͺŝŶĨŽͬŽǀĞƌǀŝĞǁ͘Śƚŵů (last accessed on 02.02.2015).
29ഩ&ƌŝƐĐŚĞƌ�Ğƚ�Ăů͘�ϮϬϬϮ͕�Ɖ͘�ϵ͘
30ഩ&ƌŝƐĐŚĞƌ�ϮϬϬϴ͕�Ɖ͘�ǀŝ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�&ƌŝƐĐŚĞƌ�ƚŚŝƐ�ǁĂƐ�ƚŚĞ�ĮƌƐƚ�ĞƐƐĂǇ�ĂďŽƵƚ�ƚŚĞ�ƐƵďũĞĐƚ�ŽĨ�ϯ�͗��ŝĞŬ�ϭϵϴϱ͕�

ǁŚŝĐŚ�ǁĂƐ�ĂďŽƵƚ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ϯ��ŝŵĂŐĞƐ�ďǇ�ŽǀĞƌůĂǇŝŶŐ�ƚǁŽ�ŝŵĂŐĞƐ�;ƐĞĞ��ŝĞŬ�ϭϵϴϱ͕�Ɖ͘�ϰͿ͘��Ǉ�ŶŽǁ�CAA 

ƐƚĂŶĚƐ�ĨŽƌ� ͚�ŽŵƉƵƚĞƌ��ƉƉůŝĐĂƟŽŶƐ�Θ�YƵĂŶƟƚĂƟǀĞ�DĞƚŚŽĚƐ� ŝŶ��ƌĐŚĂĞŽůŽŐǇ͕͛ �ƐĞĞ��ŽŶĨĞƌĞŶĐĞ�WƌŽĐĞĞĚŝŶŐƐ�

since 1973, which have been published online on the website of the CAA: ŚƩƉ͗ͬͬƉƌŽĐĞĞĚŝŶŐƐ͘ĐĂĂĐŽŶĨĞƌ-

ence.org/ (last accessed on 02.02.2015).
31ഩ^ĞĞ�ƚŚĞ�ƉƌŽũĞĐƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽŶ�ƚŚĞ�ǁĞďƐŝƚĞ�ϯ�sŝƐ��ŽĨ�ƚŚĞ�<ŝŶŐ Ɛ͛��ŽůůĞŐĞ͕�>ŽŶĚŽŶ͗�ŚƩƉ͗ͬͬϯĚǀŝƐĂ͘ĐĐŚ͘ŬĐů͘

ac.uk/project12.html [state of 12.03.2012], (last accessed on 02.02.2015).
32ഩ/ďŝĚ͘
33ഩ^ĞĞ� ĂůƐŽ� ƚŚĞ� ŽǀĞƌǀŝĞǁ� ŽĨ� ƚŚĞ� ƉĂƐƚ� ĞǆŚŝďŝƟŽŶƐ� ŽĨ� ƚŚĞ� �ƌŝƟƐŚ� DƵƐĞƵŵ� ŽŶ� ŝƚƐ� ǁĞďƐŝƚĞ͗� ŚƩƉ͗ͬͬǁǁǁ͘�

ďƌŝƟƐŚŵƵƐĞƵŵ͘ŽƌŐͬǁŚĂƚƐͺŽŶͬƉĂƐƚͺĞǆŚŝďŝƟŽŶƐ͘ĂƐƉǆ, (last accessed on 02.02.2015) and see the project de-

ƐĐƌŝƉƟŽŶ�ŽŶ�ƚŚĞ�ǁĞďƐŝƚĞ�ϯ�sŝƐ��ŽĨ�ƚŚĞ�<ŝŶŐ Ɛ͛��ŽůůĞŐĞ͕�>ŽŶĚŽŶ͗�ŚƩƉ͗ͬͬϯĚǀŝƐĂ͘ĐĐŚ͘ŬĐů͘ĂĐ͘ƵŬͬƉƌŽũĞĐƚϭϮ͘Śƚŵů 

΀ƐƚĂƚĞ�ϭϮ͘Ϭϯ͘ϮϬϭϮ΁͕�;ůĂƐƚ�ĂĐĐĞƐƐĞĚ�ŽŶ�ϬϮ͘ϬϮ͘ϮϬϭϱͿ͘��ĞƚĂŝůĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ĂŶĚ�ƚŚĞ�ŝŵƉůĞ-

ŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ƚŚĞƌĞ�ĂŶĚ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĞƐƐĂǇ�ďǇ�ƚŚĞ�ĂƌĐŚĂĞŽůŽŐŝƐƚ�WĂƵů�ZĞŝůůǇ͗�

Reilly 1992, esp.: pp. 152-154.
34ഩ^ĞĞ�ĂůƐŽ�ƚŚĞ�ƉƌŽũĞĐƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽŶ�ƚŚĞ�ǁĞďƐŝƚĞ�ϯ�sŝƐ��ŽĨ�ƚŚĞ�<ŝŶŐ Ɛ͛��ŽůůĞŐĞ͕�>ŽŶĚŽŶ͗�ŚƩƉ͗ͬͬϯĚǀŝƐĂ͘ĐĐŚ͘

kcl.ac.uk/project12.html [state 12.03.2012], (last accessed on 02.02.2015) and see Reilly 1992, p. 152.
35ഩZĞŝůůǇ�ϭϵϵϮ͕�ŚĞƌĞ͗�Ɖ͘�ϭϱϮ͘
36ഩ^ĞĞ�ƚŚĞ�ƉƌŽũĞĐƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽŶ�ƚŚĞ�ǁĞďƐŝƚĞ�ϯ�sŝƐ��ŽĨ�ƚŚĞ�<ŝŶŐ Ɛ͛��ŽůůĞŐĞ͕�>ŽŶĚŽŶ͗�ŚƩƉ͗ͬͬϯĚǀŝƐĂ͘ĐĐŚ͘ŬĐů͘

ac.uk/project12.html�΀ƐƚĂƚĞ�ϭϮ͘Ϭϯ͘ϮϬϭϮ΁͕�;ůĂƐƚ�ĂĐĐĞƐƐĞĚ�ŽŶ�ϬϮ͘ϬϮ͘ϮϬϭϱͿ͘��ĞƚĂŝůĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ďĂĐŬ-



,ŽƉƉĞ�Θ��ƌĞŝƚůŝŶŐ�;ĞĚƐ͘Ϳ͗�sŝƌƚƵĂů�WĂůĂĐĞƐ͕�WĂƌƚ�//͘�>ŽƐƚ�WĂůĂĐĞƐ�ĂŶĚ�ƚŚĞŝƌ��ŌĞƌůŝĨĞ͕�DƺŶĐŚĞŶ�ϮϬϭϲ
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ŐƌŽƵŶĚ�ĂŶĚ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ƚŚĞƌĞ�ĂŶĚ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĞƐƐĂǇ�ďǇ�ƚŚĞ�ĂƌĐŚĂĞ-

ologist Paul Reilly: Reilly 1992, esp.: pp. 152-154.
37ഩ^ĞĞ�ƚŚĞ�ƉƌŽũĞĐƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽŶ�ƚŚĞ�ǁĞďƐŝƚĞ�ϯ�sŝƐ��ŽĨ�ƚŚĞ�<ŝŶŐ Ɛ͛��ŽůůĞŐĞ͕�>ŽŶĚŽŶ͗�ŚƩƉ͗ͬͬϯĚǀŝƐĂ͘ĐĐŚ͘ŬĐů͘

ac.uk/project12.html [state 12.03.2012], (last accessed on 02.02.2015).
ϯϴഩ/ďŝĚ͘
39ഩ/ďŝĚ͘
40ഩZĞŝůůǇ�ϭϵϵϮ͕�ŚĞƌĞ͗�Ɖ͘�ϭϱϮ͘
41ഩ/ďŝĚ͘
42ഩ&ƌŝƐĐŚĞƌ�ϮϬϬϴ͕�Ɖ͘�ǀŝͲǀŝŝ�ĂŶĚ��ƌŶŽůĚ�Ğƚ�Ăů͘�ϭϵϴϵ͘�
43ഩ^ĞĞ��ƌŶŽůĚ�Ğƚ�Ăů͘�ϭϵϴϵ͕�Ɖ͘�ϭϰϳ�ĂŶĚ�ƉƉ͘�ϭϱϬͲϭϱϭ͘
44ഩ/ďŝĚ͘�Ɖ͘�ϭϰϳ͘
45ഩZĞŝůůǇ�ϭϵϵϮ͕�ŚĞƌĞ͗�Ɖ͘�ϭϲϱ͘
46ഩ/ďŝĚ͘
47ഩ^ĞĞ��ƌŶŽůĚ�Ğƚ�Ăů͘�ϭϵϴϵ͕�ƉƉ͘�ϭϰϵͲϭϱϬ͘
ϰϴഩ/ďŝĚ͘�Ɖ͘�ϭϱϬ͘
49ഩ/ďŝĚ͘�Ɖ͘�ϭϱϮ͘
50ഩ^ĞĞ��ƌŶŽůĚ�Ğƚ�Ăů͘�ϭϵϴϵ͕�Ɖ͘�ϭϱϮ͘
51ഩZĞŝůůǇ�ϭϵϵϮ͕�ŚĞƌĞ͗�Ɖ͘�ϭϲϲ͘
52ഩ^ĞĞ��ƌŶŽůĚ�Ğƚ�Ăů͘�ϭϵϴϵ͕�Ɖ͘�ϭϱϬ�ĂŶĚ�Ɖ͘�ϭϱϮ͘
53ഩ�ůŬŚŽǀĞŶ�ϭϵϵϯ͕�Ɖ͘�ϱϮ͘
54ഩ&Žƌ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ƚŚĞ�ϯ��ŵŽĚĞů�ƐĞĞ�DĂǀĞƌ�ϮϬϬϮ͕�Ɖ͘�ϵϰ͘
55ഩ�ůŬŚŽǀĞŶ�ϭϵϵϯ͕�Ɖ͘�ϱϮ͘
56ഩDĂǀĞƌ�ϮϬϬϮ͕�Ɖ͘�ϵϱ͘
57ഩ/Ĩ�ŶŽƚ�ƐƚĂƚĞĚ�ŽƚŚĞƌǁŝƐĞ͕�ƐĞĞ�ĨŽƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ƉƌŽũĞĐƚ�͚�ŝĞ�ĚƌĞŝĚŝŵĞŶƐŝŽŶĂůĞ�ZĞŬŽŶ-

ƐƚƌƵŬƟŽŶ�ƵŶĚ�^ŝŵƵůĂƟŽŶ�ǀŽŶ��ůƵŶǇ�///͛͗�<ŽŽď�ϭϵϵϯ͘
ϱϴഩ�ďŽƵƚ�ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ŚŝƐƚŽƌǇ�ŽĨ�ƚŚĞ�ĐŚƵƌĐŚ��ůƵŶǇ�///�ƐĞĞ��ƌĂŵĞƌ�ϭϵϵϯ͕�Ɖ͘�ϭϰ�ĂŶĚ�ϭϲ�͘
59ഩ<ŽŽď�ϭϵϵϯ͕�Ɖ͘�ϱϴ͖�ĂŶĚ�'ƌĞůůĞƌƚ�ϮϬϬϳ͕�Ɖ͘�ϰϵϱ͘
60ഩ�ƌĂŵĞƌ�ϭϵϵϯ͕�Ɖ͘�ϭϰ͘
61ഩ&Žƌ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ĞǆŚŝďŝƟŽŶ�ƐĞĞ�ƚŚĞ�ĞǆŚŝďŝƟŽŶ�ĐĂƚĂůŽŐƵĞ͗��ĂƐ�ZĞŝĐŚ�ĚĞƌ�^ĂůŝĞƌ�ϭϵϵϮ͘
62ഩ^ĞĞ�^ƚĞŶǀĞƌƚ�ϭϵϵϭ͘�
63ഩ^ƚĞŶǀĞƌƚ�ϭϵϵϭ͕�Ɖ͘�ϭϯϰ͘
64ഩ^ƚĞŶǀĞƌƚ�ϭϵϵϭ͕�Ɖ͘�ϭϯϰ͘�&Žƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ƐƚĂƚĞ�ŽĨ�ƚŚĞ�Ăƌƚ�ŽĨ�����ƉƌŽŐƌĂŵŵĞƐ�ĂŶĚ�

the problems in art history see ibid.
65ഩ,ĞƌƐĞǇ�ĂŶĚ�&ƌĞĞĚŵĂŶ�ϭϵϵϮ͖�ĂŶĚ�EŽǀŝƚƐŬŝ�ϭϵϵϴ͕�Ɖ͘�ϴϭ͘� /Ŷ�ϭϵϳϴ�tŝůůŝĂŵ�:͘�DŝƚĐŚĞůů�ŚĂĚ͕� ƚŽŐĞƚŚĞƌ�ǁŝƚŚ�

'ĞŽƌŐĞ�^ƟŶǇ͕ �ŶŽƟĐĞĚ�ƚŚĂƚ�WĂůůĂĚŝŽ Ɛ͛�ƉůĂŶƐ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�Ă�ĐĞƌƚĂŝŶ�ƐĞƚ�ŽĨ�ƌƵůĞƐ�ĂŶĚ�ĚĞĮŶĞĚ�ƐƚǇůŝƐƟĐ�ĞůĞŵĞŶƚƐ͕�

ƐŽ�ƚŚĂƚ�ƚŚĞǇ�ƉƌŽďĂďůǇ�ĐŽƵůĚ�ďĞ�ƚƌĂŶƐůĂƚĞĚ�ŝŶƚŽ�Ă�ĐŽŵƉƵƚĞƌ�ĂůŐŽƌŝƚŚŵ�;ƐĞĞ�^ƟŶǇ�ĂŶĚ�DŝƚĐŚĞůů�ϭϵϳϴ͕�ĞƐƉ͘�ƉƉ͘�

ϭϳͲϭϴͿ͘�&Žƌ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�WĂůůĂĚŝŽ�ƐĞĞ�&ƌŽŵŵĞů�ϮϬϬϳ͕�ƉƉ͘�ϮϬϭͲϮϭϯ͘
66ഩ,ĞƌƐĞǇ�ĂŶĚ�&ƌĞĞĚŵĂŶ�ϭϵϵϮ͕�Ɖ͘�ϯϵ͘
67ഩ^ĞĞďŽŚŵ�ϭϵϵϭ͕�Ɖ͘�ϭϰϵ͖�ĂŶĚ�EŽǀŝƚƐŬŝ�ϭϵϵϴ͕�ƉƉ͘�ϴϬͲϴϯ͘



,ŽƉƉĞ�Θ��ƌĞŝƚůŝŶŐ�;ĞĚƐ͘Ϳ͗�sŝƌƚƵĂů�WĂůĂĐĞƐ͕�WĂƌƚ�//͘�>ŽƐƚ�WĂůĂĐĞƐ�ĂŶĚ�ƚŚĞŝƌ��ŌĞƌůŝĨĞ͕�DƺŶĐŚĞŶ�ϮϬϭϲ
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ϲϴഩ/ďŝĚ͘�Ɖ͘�ϴϭ͖�ĂŶĚ�^ĞĞďŽŚŵ�ϭϵϵϭ͕�Ɖ͘�ϭϯϱ͘�tŚĞŶ�^ĞĞďŽŚŵ�ƉƌĞƐĞŶƚĞĚ�ŚŝƐ�ƐƚƵĚǇ�Ăƚ�ƚŚĞ�����/��ŝŶ�ϭϵϵϭ͕�ƚŚĞ�

ƉƵďůŝĐĂƟŽŶ�ďǇ�&ƌĞĞĚŵĂŶ�ĂŶĚ�,ĞƌƐĞǇ�ǁĂƐ�ƐƟůů�ŝŶ�ƉƌŽĚƵĐƟŽŶ�ƵŶƟů�ŝƚ�ǁĂƐ�ĮŶĂůůǇ�ƉƵďůŝƐŚĞĚ�ĂƐ�Ă�ďŽŽŬ�ŝŶ�ϭϵϵϮ͘
69ഩ/ďŝĚ͘�Ɖ͘�ϭϲϱ͘�&Žƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�^ĞĞďŽŚŵ Ɛ͛�ƐƚƵĚǇ�ƐĞĞ�ŝďŝĚ͘�Ɖ͘�ϭϰϵ�ĂŶĚ�ϭϲϱ͘
70ഩ^ƚĞŶǀĞƌƚ�ϭϵϵϭ͕�ƉƉ͘�ϭϯϱͲϭϯϲ
71ഩ/ďŝĚ͘�Ɖ͘�ϭϯϲ͘
72ഩ�ůŬŚŽǀĞŶ�ϭϵϵϯ͕�ƉƉ͘�ϵϭͲϭϬϯ͘�/Ĩ�ŶŽƚ�ƐƚĂƚĞĚ�ŽƚŚĞƌǁŝƐĞ͕�ƐĞĞ�ƚŽ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ��ůŬŚŽǀĞŶ Ɛ͛�

work on the city of Heusden: Alkhoven 1993.
73ഩ�ůŬŚŽǀĞŶ�ϭϵϵϮ͕�Ɖ͘�ϱϰϵ͘�dŚĞ�ĮƌƐƚ�ŵŝĐƌŽ�ĐŽŵƉƵƚĞƌ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ƵŶĚĞƌ� ƚŚĞ�ŶĂŵĞ� ͚DŝĐƌĂů͛�Žƌ� ͚ZϮ�͛� ŝŶ�

&ƌĂŶĐĞ�ďǇ�ƚŚĞ�ĐŽŵƉĂŶǇ�ZĞĂůŝƐĂƟŽŶƐ��ƚƵĚĞƐ��ůĞĐƚƌŽŶŝƋƵĞƐ�^͘�͘�;Z��Ϳ�ŝŶ�ϭϵϳϯ�ĂŶĚ�ǁĂƐ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�ĂŶ�/ŶƚĞů�

ϴϬϬϴ�ƉƌŽĐĞƐƐŽƌ͘ �/ƚ�ĐŽƐƚ�ϭ͘ϵϬϬ�h^��ŽůůĂƌ�;ƐĞĞ��ůůĂŶ�ϮϬϬϭ͕�ĐŚĂƉƚĞƌ�ϰ͕�Ɖ͘�ϳͿ͘
74ഩ�ůŬŚŽǀĞŶ�ϭϵϵϯ͕�Ɖ͘�ϮϮϯ͘�&Žƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ��ůŬŚŽǀĞŶ Ɛ͛�ǁŽƌŬ�ĂďŽƵƚ�ƚŚĞ�ĐŝƚǇ�ŽĨ�,ĞƵƐĚĞŶ�

see Alkhoven 1993.
75ഩDƺůůĞƌ�ĂŶĚ�YƵŝĞŶ�ϭϵϵϯ͕�Ɖ͘�Ϯϳϲ͘
76ഩ/ŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚŝƐ�ďǇ�EŽƌďĞƌƚ�YƵŝĞŶ͕�ĞŵĂŝů�ĨƌŽŵ�ƚŚĞ�ϮϮ͘ϭϮ͘ϮϬϭϱ͘���ƐŚŽƌƚ�ƌĞƉŽƌƚ�ŽŶ�ƚŚĞ��&'�ƉƌŽũĞĐƚ�ĐĂŶ�

ďĞ�ĨŽƵŶĚ�ŝŶ͗�:ćŐĞƌ�Ğƚ�Ăů͘�ϮϬϬϰ͘��ďŽƵƚ�ƚŚĞ�ƌƵŶŶŝŶŐ�ƟŵĞ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ�ƐĞĞ�DƺůůĞƌ�ĂŶĚ�YƵŝĞŶ�ϭϵϵϵĂ͕�Ɖ͘�Ϯ͘
77ഩDƺůůĞƌ�ĂŶĚ�YƵŝĞŶ�ϭϵϵϯ͕�Ɖ͘�ϮϳϮ͘
ϳϴഩ/ďŝĚ͕͘�Ɖ͘�Ϯϳϲ͕�Ɖ͘�ϮϴϬ͕�ĮŐ͘�ϯ͘ϭ͕�ϯ͘Ϯ�ĂŶĚ�Ɖ͘�Ϯϴϭ�ĮŐ͘�ϰ͘ϭ͘
79ഩ/ďŝĚ͕͘�Ɖ͘�Ϯϳϲ͘
ϴϬഩDƺůůĞƌ�ĂŶĚ�YƵŝĞŶ�ϭϵϵϵĂ͕�Ɖ͘�Ϯ͘
ϴϭഩ/ďŝĚ͕͘�Ɖ͘�Ϯ͘
ϴϮഩ/ŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ� ůŝĨĞ�ĂŶĚ�ǁŽƌŬ�ŽĨ�tĞƌŶĞƌ�DƺůůĞƌ�ĐĂŶ�ďĞ�ĨŽƵŶĚ� ŝŶ͗�<ƵƌƌĞƌ�ϮϬϬϱ�;ĂǀĂŝůĂďůĞ�ŽŶůŝŶĞ�ŽŶ�

the website of ARCH+: ŚƩƉ͗ͬͬǁǁǁ͘ĂƌĐŚƉůƵƐ͘ŶĞƚͬŚŽŵĞͬĂƌĐŚŝǀͬĂƌƟŬĞůͬϰϲ͕ϯϰϵϮ͕ϭ͕Ϭ͘Śƚŵů, last accessed on 

ϬϮ͘ϬϮ͘ϮϬϭϱͿ͘��ǆĂŵƉůĞƐ�ǁŽƌƚŚ�ŶŽƟŶŐ�ĂƌĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƌĞůĂƚĞĚ�ƉƵďůŝĐĂƟŽŶƐ�ďǇ�DƺůůĞƌ�ĂŶĚ�YƵŝĞŶ͗�DƺůůĞƌ�ĂŶĚ�

YƵŝĞŶ�ϭϵϵϯ͖�DƺůůĞƌ�ĂŶĚ�YƵŝĞŶ�ϭϵϵϵď͖�DƺůůĞƌ�ĂŶĚ�YƵŝĞŶ�ϮϬϬϱ͘
ϴϯഩ�ŽůĂŶĚ�ĂŶĚ�:ŽŚŶƐŽŶ�ϭϵϵϲ͕�Ɖ͘�Ϯϯϭ͘�/Ĩ�ŶŽƚ�ŵĞŶƟŽŶĞĚ�ŽƚŚĞƌǁŝƐĞ͕�ƐĞĞ�ƚŽ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ��ƵĚ-

ley Castle: Boland and Johnson 1996.
ϴϰഩ&Žƌ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�sŝƌƚƵĂů�ZĞĂůŝƚǇ�ƐĞĞ�ZŽŶĐŚŝ�ϮϬϬϵ͕�ĞƐƉ͗͘�ƉƉ͘�ϭϭϴͲϭϯϬ͘
ϴϱഩ^ĞĞ�ƚŽ�ƚŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ�ŝŶ�ƚŚĞ�ǀŝĚĞŽ�sŝƌƚƵĂů�dŽƵƌƐ�ŽĨ��ƵĚůĞǇ��ĂƐƚůĞ�ŝŶ�ϭϱϱϬ�ĨŽƌ�ƚŚĞ�ƌĞĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ��ƵĚ-

ůĞǇ��ĂƐƚůĞ�ŽŶ�zŽƵdƵďĞ͗�ŚƩƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀс�sĚy^ŵƉY�zY (last accessed on 02.02.2015).
ϴϲഩ�ŽůůŝŶƐ�Ğƚ�Ăů͘�ϭϵϵϱ͕�Ɖ͘�ϭϵ͘�/Ĩ�ŶŽƚ�ŵĞŶƟŽŶĞĚ�ŽƚŚĞƌǁŝƐĞ͕�ƐĞĞ�ƚŽ�ƚŚĞ�ƉƌŽũĞĐƚ�ŽĨ�ƚŚĞ��ƌĞƐĚĞŶ�&ƌĂƵĞŶŬŝƌĐŚĞ͗�

Collins et al. 1995.
ϴϳഩZŽŶĐŚŝ�ϮϬϬϵ͕�Ɖ͘�ϯϰϭ͘
ϴϴഩ�ŽůůŝŶƐ�Ğƚ�Ăů͘�ϭϵϵϱ͕�Ɖ͘�ϭϵ͘
ϴϵഩ�ǇůůĂ�Ğƚ�Ăů͘�ϮϬϭϬ͕�Ɖ͘�ϲϮ͘
90ഩ&Žƌ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ƉƌŽũĞĐƚ�ƐĞĞ�ǁĞďƐŝƚĞ�ĂďŽƵƚ�ZŽŵĞ�ZĞďŽƌŶ: ŚƩƉ͗ͬͬƌŽŵĞƌĞďŽƌŶ͘ĨƌŝƐĐŚĞƌĐŽŶƐƵůƟŶŐ͘

com/ [State of 1. August 2013], (last accessed on 02.02.2015).
91ഩ/ďŝĚ͘
92ഩ&ƌŝƐĐŚĞƌ�Ğƚ�Ăů͘�ϮϬϬϬ͕�ŚĞƌĞ͗�Ɖ͘�ϭϱϱ͘
93ഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽŶ�ƚŚĞ�ƉƌŽũĞĐƚ͗�ŚƩƉ͗ͬͬƌŽŵĞƌĞďŽƌŶ͘ĨƌŝƐĐŚĞƌĐŽŶƐƵůƟŶŐ͘ĐŽŵͬĂďŽƵƚ͘ƉŚƉ [state from 1. August 

2013], (last accessed on 02.02.2015).
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94ഩ&Žƌ�ƚŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ�/͛Ě�ůŝŬĞ�ƚŽ�ĐŽƌĚŝĂůůǇ�ƚŚĂŶŬ�WƌŽĨ͘ ��ĞƌŶĂƌĚ�&ƌŝƐĐŚĞƌ͘ �/ŵĂŐĞƐ�ĂŶĚ�ǀŝĚĞŽƐ�ĂďŽƵƚ�ƚŚĞ�ĞĂƌůǇ�

state of ZŽŵĞ�ZĞďŽƌŶ can be found on the website �ŝŐŝƚĂů�ZŽŵĂŶ�&ŽƌƵŵ, which was created by the CVRLab 

of the UCLA from 2002 to 2005: ŚƩƉ͗ͬͬĚůŝď͘ĞƚĐ͘ƵĐůĂ͘ĞĚƵͬƉƌŽũĞĐƚƐͬ&ŽƌƵŵͬ (last accessed on 02.02.2015).
95ഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽŶ�ƚŚĞ�ƉƌŽũĞĐƚ͗�ŚƩƉ͗ͬͬƌŽŵĞƌĞďŽƌŶ͘ĨƌŝƐĐŚĞƌĐŽŶƐƵůƟŶŐ͘ĐŽŵͬĂďŽƵƚ͘ƉŚƉ [state from 1. August 

2013], (last accessed on 02.02.2015).
96ഩ&ƌŝƐĐŚĞƌ�Ğƚ�Ăů͘�ϮϬϬϬ͕�ƉĂƌƚ�ϯ͕�͚/ĚĞŶƟĮĐĂƟŽŶ�ŽĨ�ŚŝƐƚŽƌŝĐĂů�ĂŶĚ�ĂƌĐŚĂĞŽůŽŐŝĐĂů�ƌĞƐĞĂƌĐŚ�ŝƐƐƵĞƐ͛͘ �&Žƌ�ƚŚĞ�ĨŽůůŽǁ-
ŝŶŐ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ƉƌŽũĞĐƚ�ĂďŽƵƚ�^ĂŶƚĂ�DĂƌŝĂ�DĂŐŐŝŽƌĞ�ƐĞĞ�&ƌŝƐĐŚĞƌ�Ğƚ�Ăů͘�ϮϬϬϬ͕�ƉĂƌƚ�ϯ͘
97ഩZŽŶĂůĚ�^ƚĞŶǀĞƌƚ�ĞǆƉůĂŝŶƐ�ŝŶ�ŚŝƐ�ϭϵϵϭ�ĚŝƐƐĞƌƚĂƟŽŶ�ƚŚĂƚ�Ăƚ�ƚŚŝƐ�ƟŵĞ�����ƉƌŽŐƌĂŵŵĞƐ�ƌƵŶ�ŽŶ�ĐŽŵŵŽŶ�W�Ɛ�

ĂŶĚ�ĂƌĞ�ĂůƐŽ�ĂīŽƌĚĂďůĞ�ĨŽƌ�ĂƌĐŚŝƚĞĐƚƵƌĞ�ĮƌŵƐ�;ƐĞĞ�^ƚĞŶǀĞƌƚ�ϭϵϵϭ͕�Ɖ͘�ϵϵͿ͘
ϵϴഩZŽďĞƌƚ�^ŝŵƉƐŽŶ�&ƌĞǁ͕��ƐƐŽĐŝĂƚĞ�WƌŽĨĞƐƐŽƌ�ŽĨ�ƚŚĞ�zĂůĞ�^ĐŚŽŽů�ŽĨ��ƌĐŚŝƚĞĐƚƵƌĞ�ϭϵϳϳ͕�ĞǆƉůĂŝŶĞĚ�ŝŶ�ŚŝƐ�ĐŽŶ-

ƚƌŝďƵƟŽŶ�ƚŽ�ƚŚĞ��ĞƐŝŐŶ��ƵƚŽŵĂƟŽŶ��ŽŶĨĞƌĞŶĐĞ�ϭϵϳϳ�;���͛ϳϳͿ͕�ƚŚĂƚ�ƚŚĞƌĞ�ǁĞƌĞ�ĂďŽƵƚ�ϭϬϴ�^ĐŚŽŽůƐ�ŽĨ��ƌĐŚŝ-
ƚĞĐƚƵƌĞ�ŝŶ�EŽƌƚŚĞƌŶ��ŵĞƌŝĐĂ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�&ƌĞǁ͕�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƵŶŝǀĞƌƐŝƟĞƐ�ĐŽƵůĚ�ďĞ�ĐůĂƐƐĞĚ�ĂƐ�ĞĂƌůǇ�ĐĞŶƚƌĞƐ�

ƚŚĂƚ�ƵƐĞĚ�ĂŶĚ�ĚĞǀĞůŽƉĞĚ�ĐŽŵƉƵƚĞƌ�ƚĞĐŚŶŽůŽŐŝĞƐ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ĂƌĐŚŝƚĞĐƚƵƌĞ͗�D/d͕ ��ĂƌŶĞŐŝĞ�DĞůůŽŶ�hŶŝǀĞƌͲ
ƐŝƚǇ�ŝŶ�WŝƩƐďƵƌŐŚ͕��ŽƌŶĞůů�hŶŝǀĞƌƐŝƚǇ�ŝŶ�/ƚŚĂĐĂ͕�EĞǁ�zŽƌŬ�ĂŶĚ�h�>��;ƐĞĞ�&ƌĞǁ�ϭϵϳϳͿ͘�KŶůǇ�ƐĞǀĞŶ�ƵŶŝǀĞƌƐŝƟĞƐ�
ƉƌĞƐĞŶƚĞĚ�ƚŚĞŝƌ�ĐƵƌƌĞŶƚ�ƚĞĂĐŚŝŶŐ�ŽīĞƌƐ�ƌĞůĂƚĞĚ�ƚŽ�����Ăƚ�ƚŚĞ����͛ϳϳ�;ƐĞĞ����ϳϳ�ϭϵϳϳ͕�ƉƉ͘�ϮϳϳͲϮϴϯͿ͘
99ഩdŚĞ��ĞƌůŝŶĞƌ�^ǇŵƉŽƐŝƵŵ�ǌƵƌ��ƌĐŚŝƚĞŬƚƵƌ�ǁĂƐ�ŚĞůĚ�ĨŽƌ�ƚŚĞ�ĨŽƵƌƚŚ�ƟŵĞ�Ăƚ�ƚŚĞ�dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ��ĞƌůŝŶ�
ŝŶ�ϭϵϴϵ͘��ŝǀĞƌƐĞ�ŝŶƚĞƌŶĂƟŽŶĂů�ƵŶŝǀĞƌƐŝƟĞƐ�ƉƌĞƐĞŶƚĞĚ�ƚŚĞŝƌ�ƚĞĂĐŚŝŶŐ�ŽīĞƌƐ�ĂŶĚ�ƉƌŽũĞĐƚƐ�ŽŶ�����ĂƉƉůŝĐĂƟŽŶ�

;ƐĞĞ�<ĞƌŶĐŚĞŶ�ϭϵϴϵͿ͘
100ഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽĨ�ƚŚĞ����͗�ŚƩƉ͗ͬͬĐĂĂͲŝŶƚĞƌŶĂƟŽŶĂů͘ŽƌŐͬĂďŽƵƚͬ (last accessed on 02.02.2015). Most of the 

conference proceedings, which have been published since 1973, are available online on the website of the 

CAA: ŚƩƉ͗ͬͬƉƌŽĐĞĞĚŝŶŐƐ͘ĐĂĂĐŽŶĨĞƌĞŶĐĞ͘ŽƌŐͬ (last accessed on 02.02.2015).
101ഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽĨ�ƚŚĞ����͗�ŚƩƉ͗ͬͬĐĂĂͲŝŶƚĞƌŶĂƟŽŶĂů͘ŽƌŐͬĂďŽƵƚͬ (last accesseded on the 02.02.2015). For 

ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�����ŵĞŶƟŽŶĞĚ�ďĞůŽǁ�ƐĞĞ�ŝďŝĚ͘
102ഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽĨ�����/�͗�ŚƩƉ͗ͬͬĂĐĂĚŝĂ͘ŽƌŐͬĂďŽƵƚ (last accessed on 02.02.2015).
103ഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽĨ�����/�͗�ŚƩƉ͗ͬͬĂĐĂĚŝĂ͘ŽƌŐͬĐŽŶĨĞƌĞŶĐĞƐ (last accessed on 02.02.2015).
104ഩ^ĞĞ�ĂƌƟĐůĞ�ŽŶ�͚�ĚƵĐĂƟŽŶ�ĂŶĚ�ZĞƐĞĂƌĐŚ�ŝŶ��ŽŵƉƵƚĞƌ��ŝĚĞĚ��ƌĐŚŝƚĞĐƚƵƌĂů��ĞƐŝŐŶ�ŝŶ��ƵƌŽƉĞ͛�Ăƚ�tŝŬŝƉĞĚŝĂ͗�

ŚƩƉ͗ͬͬĞŶ͘ǁŝŬŝƉĞĚŝĂ͘ŽƌŐͬǁŝŬŝͬ�ƐƐŽĐŝĂƟŽŶͺĨŽƌͺ�ĚƵĐĂƟŽŶͺĂŶĚͺZĞƐĞĂƌĐŚͺŝŶͺ�ŽŵƉƵƚĞƌͺ�ŝĚĞĚͺ�ƌĐŚŝƚĞĐƚƵƌ-

al_Design_in_Europe [State: 27.01.2015, 19:04], (last accessed on 02.02.2015).
105ഩ&Žƌ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�eCAADe see the website of the society: ŚƩƉ͗ͬͬǁǁǁ͘ĞĐĂĂĚĞ͘ŽƌŐͬ (last accessed on 

ϬϮ͘ϬϮ͘ϮϬϭϱͿ�ĂŶĚ�ĂƌƟĐůĞƐ�ĂďŽƵƚ�͚�ĚƵĐĂƟŽŶ�ĂŶĚ�ZĞƐĞĂƌĐŚ�ŝŶ��ŽŵƉƵƚĞƌ��ŝĚĞĚ��ƌĐŚŝƚĞĐƚƵƌĂů��ĞƐŝŐŶ�ŝŶ��ƵƌŽƉĞ͛�

at Wikipedia: ŚƩƉ͗ͬͬĞŶ͘ǁŝŬŝƉĞĚŝĂ͘ŽƌŐͬǁŝŬŝͬ�ƐƐŽĐŝĂƟŽŶͺĨŽƌͺ�ĚƵĐĂƟŽŶͺĂŶĚͺZĞƐĞĂƌĐŚͺŝŶͺ�ŽŵƉƵƚĞƌͺ�ŝĚ-

ed_Architectural_Design_in_Europe [state: 27.01.2015, 19:04], (last accessed on 02.02.2015). Among the 

ŽƌŐĂŶŝƐĂƟŽŶƐ�ĨŽƵŶĚĞĚ�ůĂƚĞƌ�ĂƌĞ͗�CAADRIA founded in Asia in 1996, ^/'ƌĂ�ŝ�ĨŽƵŶĚĞĚ�ŝŶ�>ĂƟŶ��ŵĞƌŝĐĂ�ϭϵϵϳ�

and �^���� in the Arabic-speaking world, founded in 2001 (see ibid).
106ഩ&Žƌ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞ�ĨŽƵŶĚŝŶŐ�ĂŶĚ�ƚŚĞ�ĂĐƟǀŝƟĞƐ�ŽĨ�eCAADe�ƐĞĞ�ǁĞďƐŝƚĞ�ŽĨ�ƚŚĞ�ŝŶƐƟƚƵƟŽŶ͗�ŚƩƉ͗ͬͬ
www.ecaade.org/ (last accessed on 02.02.2015). 
107ഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽĨ��Ƶŵ/Ŷ���: ŚƩƉ͗ͬͬĐƵŵŝŶĐĂĚ͘ƐĐŝǆ͘ŶĞƚͬĐŐŝͲďŝŶͬǁŽƌŬƐͬ,ŽŵĞ (last accessed on 02.02.2015).
ϭϬϴഩ�Ŷ�ŽƵƚůŝŶĞ�ŽĨ�ƵŶŝǀĞƌƐŝƚǇ�ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚƐ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ǀŝƌƚƵĂů�ƌĞĂůŝƚǇ�ŝŶ�ƚŚĞ�h^�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�

1990s can be found in: Paranandi and Sarawgi 2002, pp. 314-315.
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109ഩ^ĞĞ�ǁĞďƐŝƚĞ� ŽĨ� ƚŚĞ� �^�͗� ŚƩƉ͗ͬͬǁǁǁ͘ƐŝŵĐĞŶƚĞƌ͘ ŽƌŐͬŚŽŵĞͬ (last accessed on 02.02.2015) and Steele 

ϮϬϬϭ͕�Ɖ͘�ϰϱ͘��ďŽƵƚ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ƉƌŽũĞĐƚ�ŽĨ��^��ŵĞŶƟŽŶĞĚ�ďĞůŽǁ�ƐĞĞ�^ƚĞĞůĞ�ϮϬϬϭ͕�Ɖ͘�ϰϱ͘
110ഩ&ĂǀƌŽ�ϮϬϬϲ͕�Ɖ͘�ϯϮϭ͘�̂ ŝŶĐĞ�ƚŚĞ�ĐŽͲĨŽƵŶĚĞƌ��ĞƌŶĂƌĚ�&ƌŝƐĐŚĞƌ�ŵŽǀĞĚ�ƚŽ�ĂŶŽƚŚĞƌ�hŶŝǀĞƌƐŝƚǇ�ŝŶ�ϮϬϬϰ͕�ƚŚĞ�ƉƌŽũ-

ects of the VRLab at the �ǆƉĞƌŝĞŶƟĂů�dĞĐŚŶŽůŽŐŝĞƐ��ĞŶƚĞƌ��d��ŽĨ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĂůŝĨŽƌŶŝĂ�ĂƌĞ�ĐŽŶƟŶƵĞĚ�Ăƚ�
Los Angeles UCLA (see: ŚƩƉ͗ͬͬĞƚĐ͘ƵĐůĂ͘ĞĚƵͬ, last accessed on 02.02.2015). About the history of the CVRLab 

see website of the �d�͗ ŚƩƉ͗ͬͬĞƚĐ͘ƵĐůĂ͘ĞĚƵͬĂďŽƵƚͬ (last accessed on 02.02.2015).
111ഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽĨ�ƚŚĞ��ǆƉĞƌŝĞŶƟĂů�dĞĐŚŶŽůŽŐŝĞƐ��ĞŶƚĞƌ��d� of the University of California at Los Angeles 

UCLA: ŚƩƉ͗ͬͬĞƚĐ͘ƵĐůĂ͘ĞĚƵͬĂďŽƵƚͬ (last accessed on 02.02.2015).
112ഩ&ĂǀƌŽ�ϮϬϬϲ͕�Ɖ͘�ϯϮϭ͘
113ഩ/ďŝĚ͕͘�ĨŽŽƚŶŽƚĞ�ϯ͘
114ഩ^ĞĞ�ǁĞďƐŝƚĞ�ŽĨ�ƚŚĞ��ǆƉĞƌŝĞŶƟĂů�dĞĐŚŶŽůŽŐŝĞƐ��ĞŶƚĞƌ��d� of the University of California at Los Angeles 

UCLA: ŚƩƉ͗ͬͬĞƚĐ͘ƵĐůĂ͘ĞĚƵͬĂďŽƵƚͬ (last accessed on 02.02.2015).
115ഩ^ĞĞ�ƚŽ�ƚŚĂƚ�ƚŚĞ�ƉƌŽũĞĐƚ�ĚĞƐĐƌŝƉƟŽŶ�ŽŶ�ƚŚĞ�ǁĞďƐŝƚĞ�ŽĨ�ƚŚĞ�hƌďĂŶ�^ŝŵƵůĂƟŽŶ�dĞĂŵ at the University 

of California at Los Angeles UCLA: ŚƩƉ͗ͬͬǁǁǁ͘ƵƐƚ͘ƵĐůĂ͘ĞĚƵͬƵƐƚǁĞďͬWƌŽũĞĐƚƐͬƚƌĂũĂŶƐͺĨŽƌƵŵ͘Śƚŵ (last 

ĂĐĐĞƐƐĞĚ�ŽŶ�ϬϮ͘ϬϮ͘ϮϬϭϱͿ͘��ďŽƵƚ� ŝŶĨŽƌŵĂƟŽŶ�ŵĞŶƟŽŶĞĚ�ďĞůŽǁ�ĂďŽƵƚ� ƚŚĞ�ƉƌŽũĞĐƚ�ŽŶ�dƌĂũĂŶ Ɛ͛�&ŽƌƵŵ�ƐĞĞ�

ibid.
116ഩ^ĞĞ� ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ��s�� /ŶƚĞƌŶĂƟŽŶĂů�ŽŶ� ƚŚĞ�ǁĞďƐŝƚĞ�ŽĨ��s���ĞƌůŝŶ͗�ŚƩƉ͗ͬͬǁǁǁ͘ĞǀĂͲďĞƌůŝŶ͘ĚĞͬŝŶ-
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