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Martin	Behaim	
	
6.10.1459	
29.7.1507	

-	from	1474	in	Flanders	
		(Mecheln,	Antwerp)	
- 	from	1484	in	Portugal	
- 	1485	Portugese	knight	
- 	marriage	~1485-89	
- 	1490	in	Nuremberg	
- 	1493	back	to	Portugal	
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Behaim	Globe	
	1492	

•  Ptolemaic	map	image	
(=>	Martellus)	

•  Details	
–  medieval	mappae	mundi	
–  Climate	zones	
–  Portolan	elements	
–  Degree	marks	on	equator	
and	meridian,	
no	coordinate	grid	

–  inscriptions	and	
			overwritings;	
			encyclopedic	texts	
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Behaim’s	“Erdapfel”	
•  More	than	

–  100	miniatures,	ca.	50	banners,	15	types	of	coats	of	
arms	

–  50	long	inscriptions	(by	at	least	6	hands)		
–  2000	toponyms	

•  Diameter	~50	cm,	laminated	hollow	sphere	
•  Paper,	colorfully	painted	

–  Georg	Glockendon;	Gagenhart	(writer)	
•  Production:	cf.	final	account	of	1494	

–  collaborative	product	of	Nuremberg’s	humanist	circle	

•  Latest	Monograph:	E.G.	Ravenstein,	1908	...		
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Ptolemaic	
map	
image	
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Ptolemaic:	Henricus	Martellus	Germanus	(ca.	1490)	

© Levenson 



Claudius	Ptolemy	

•  Klaudios	Ptolemaios		
ca.	100	–	before	180,		
Alexandria		

• Most	important	works	
–  “Almagest”	(Megiste	Syntaxis)		
– Geographike	Hyphegesis		

• Book	1:	Theory	(Projections,	...)	
• Book	2	–	7.4:	Catalogue		
• Book	7.5	–	8:	Theory	+	maps	(?)		

•  Humanist	reception	of	Ptolemy:	complex		
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Ptolemy:	Projections	
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Behaim	Globe	/	modern	contours	

©	TU	Wien	
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Third	Ptolemaic	
Projection	
(~1465)	
	
From	Canaries	
to		
East	Asia:	180°	
	
from	Northern	
Europe/Asia		(65°)	
to		
Central	Africa	(-15°)	
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Problem	2:	Circumference	of	the	earth		
500	vs.	700	stadia	per	degree	at	equator	
Marinos/Poseidonios:	180.000	stadia	
Eratosthenes:	252.000	stadia	

Problem	1:		
Extension	of	the	
inhabited	world	

©	arte	
14	



G.	Goerz,	FAU,	CS-DH	

Henricus	Martellus:	World	Map	1488/90	(Insularium,	Florence)	
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Henricus	Martellus:	World	Map	1489	(Insularium,	London)	
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Henricus	Martellus:	World	Map	1489/91	(Yale)		
						Multispectral	Record		–	Coordinate	Grid		
																						

17	
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                 Behaim	Globe	
Mercator	projection	reconstructed		
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Attavante:	St.	Hieronymus	(King	Manuel	Bible,	1497)	
																																Chet	van	Duzer	(2011)	
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F.	Rosselli:	World	map	–	after	Martellus	(1492)	
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From	the	final	account,	26.08.1494	
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…
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ÄÄ	
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Influences	from	
portolans??	
	
Jorge	de	Aguilar	
1492:	oldest	
signed	
&	dated	
Portugese	
portolan		

©	Beinecke	Library	
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Pedro	Reinel	
	
Oldest	extant	(?)	
Portugese	portolan	
ca.	1484	
	
	
	
	
	
	
	
	
	
	
	
©	Archives	départementales		
					de	la	Gironde,	Bordeaux			
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Ginea	Portugalexe	
	
Venetian	copy	of	a	
Portugese		portolan		
(after	1484)	
ca.		1490	
	
B.M.	Egerton	MS.	73,	No.	33	
	
	
	
	
	
	
	
	
©	British	Library	
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SW	Africa	
–	
south	
of	the	
equator	
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Henricus	Martellus	Germanus,	1490	
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Madagascar	
and	
Sansibar	
	
Caravel	in	the	
Indian	ocean		
before	
Vasco	da	Gama	
(1498)	!!	
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F
r
a
 

Fra	Mauro,	1459	

© Falchetta 
30	



Transcription	translated	(Falchetta)	

•  Around 1420 a ship, or junk, from India crossed the Sea of 
India  towards the Island of Men and the Island of Women, 
off Cape Diab, between the Green Islands and the shadows. 
It sailed for 40 days in a south-westerly direction  without 
ever finding anything other than wind and water. 
According to these people themselves, the ship went some 
2,000 miles ahead until - once favourable conditions came 
to an end - it turned round and sailed back to Cape Diab in 
70 days. And when the ship came close to shore, the sailors 
saw the  egg of a bird called a chrocho which was the size 
of a cargo amphora; and the bird itself  was so big that 
from the tip of one wing to that of the other it measured 60 
feet, and it could easily lift up an elephant or any other 
large animal, causing great harm to the inhabitants of the 
land; and it was very fast in flight 
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	Ebstorf	mappa	mundi	(ed.	Kugler,	Erlangen)			
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John	of	Wallingford	(1250):	Climate	zones	
Division	of	the	
earth	into	
seven	“climata“	
(latitude	zones):	
same	angle	of	
incidence	of	
solar	beams	
	
Time	difference	
of	longest	day	
½	hour,	resp.	
	

G.	Goerz,	FAU,	CS-DH	 37	
© Harvey 



Encyclopedic	elements		
in	texts	and	images	

Sources	(some	explicitly	mentioned):		
antique	and	medieval	encyclopedias,	travel	reports	
•  Geography:	islands,	discoveries	
•  countries	and	peoples	

–  habits,	clothing,	nutrition,	religion,	government	
•  flora	and	fauna	
•  monsters,	curiosities,	wonders	
•  merchandise	

–  spices,	pepper	and	herbs,	exotic	wood,	ivory,	gold,	silver	
and	precious	stones		
.	

Secular	turn:	„From	the	salvation	road	to	the	trading	route”		
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Prester	King	
John	
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Animals	
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Monsters	
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Islands	
	
mythical:	Brazil	
	
Canaries	
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Canaries	
	
(portugese	
flags)	
	
also:	
elements	of	
celestial	globes	
	
equator	
tropics	
polar	circles	
ecliptic	
zodiac	signs	
	
meridian	
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Azores	

45	



Cipangu	
(Japan)	
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Cipangu	
	
B&W	
Photos,	
Published	
in	1943	
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The	globe:		
	
Collaborative	product		
of	the	Nuremberg	
humanist	circle	
(sources	...)	
	
	
South	pole	calotte:	
dedication	text	
(sponsors)	
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Dedication	text	
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Behaim-Globus: Text rund um den Südpol 
Aus furbitt [vnd be]ger der fürAichtigen erbarn vnd weiAen als der oberAten haubtleut der 
löblichen ReichAtat Nurmberg die dann Cu diAen Ceiten geRegiert haben Mit namen hern 
Gabriel NutCel he? Paulus folckmen Vnd hr? Niclaß Grola[nd] iAt diAe figur des appfels 
 
gebracktiCirt vnd gemacht worden aus kunAt angebung vnd vbung durch den geAtrengen vnd 
erbern hern Martin pehaim Ritter der Aich dann jn dieAer kunAtt koAmo grafia vil erfarn hat 
Vnd bey einendrittel der welt vmb farn Solchs alles mit fleiß auAgeCogen aus den 
 
püchern tholomei plin� Atraboni vnd marcko polo vnd alAo Cu Aamen gefücht alles Meer vnd 
ertrich yttlich[s] nach Aeiner geAtallt vnd furm Solches alles dem erbern georg� holtCAchuer 
von Rats wegen durch die gemelte[n haubtleu]te befollen worden iAt 
  
darCu er dan geraten vnd geholffen hat Mit möglichen fleys. Solche kunAt vnd appfel iAt 
gepracktiCirt vnd gemacht worden. Nach cristi gepurt 1492 Jar der dan durch den gedachten 
her: Martin pehem gemein[er Atat] Nürmberg Cu ern Vnd 
 
letC hinter jne gelaAAen hat Sein Cu allen Ceit� Jn gut Cu bedenck� Nach d� er von hynA  wider 
heim wendet Cu [Aeinem ge]mahel das dan ob 700 Meil von hinn iAt da er haus helt Vnd Aein 
tag in Aeiner JnAel Cu [beA]chleiAAen do er daheim iAt 
 



Reception	

•  Partial	transcriptions	(Nuremberg	city	
archive)	16./17.	c.	

•  Doppelmayr	1730	
• Murr	1778	
•  Ghillany	(1842),	1853	
•  Jomard	1854	
•  Ravenstein	1908	
•  Exhibition	“Focus	Behaim-Globus”,	GNM	
1992/3				[…	database	project	(FAU,	FORWISS)]	

G.	Goerz,	FAU,	CS-DH	 50	



G.	Goerz,	FAU,	CS-DH	

Doppelmayr	1730	
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Ghillany	1853	

52	



G.	Goerz,	FAU,	CS-DH	

Ravenstein	1908	
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Project	design	for	a	new	scholarly	
edition	(online	and	print):	FAU	&	GNM	
•  Behaim’s	globe	as	a	material	object	

–  Material	and	techniques,	multispectral	3D	imaging		

•  Text	and	images	(paleographic,	linguistic/semiotic)	
–  Based	on	Ravenstein’s	structure	
–  including	unpublished	research	by	Ulrich	Knefelkamp	
(Bamberg/Frankfurt.-O.)	

–  Cultural	history	and	history	of	science:		
Language,	contextualisation	(information	layers),		
discourse:	Nuremberg	and	Europe	

•  Knowledge	representation		
(technical:	Visualisation,	semantic	disclosure,	open	
archiving/LOD)			
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The	Cognitive	Maps	Approach	

•  “In	the	last	analysis	all	maps	are	cognitive	
maps”	(Blakemore,	Harley)	

•  Structuring	knowledge	according	to	cognitive	
criteria	
–  strategies	of	perception,	learning,	memory,	
associative	reasoning	for	different	knowledge	
types	

•  Principle	of	georeferencing	:	organization	and	
presentation	of	information	
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Digital	image	processing	
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		3D	:	Deformations	

ETHZ	/	fbk-IRST,	Trient	
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3D-Visualisation	(here:	Marble)	
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1990	

62	

2011/12																												Orthophotos			



Conceptual	Model:	Classification	and		
(comparative)	Catalogue	of	Places	

•  Semiotic–cultural	access	to	georeferenced	
information	

•  Object	classification:	visual	
– map	image	(“geo”)	
– miniatures	and	inscriptions	(“non-geo”)	

•  Concepts	(classes)	of	objects	with	properties	
=>	class	hierarchy	

•  Semantic	annotation	via	conceptual	model:	formal	
domain	ontology	

•  ....	derived	from	a	reference	ontology:	CIDOC	CRM	
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Behaim	Globe:	
Concept	Hierarchy	

From	previous	work:	
~3000	instances	
(“catalog	entries”),	
including	comments	
and	glossary	 64	
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Behaim	Concept	Hierarchy	in	OWL	Description	Logics
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Reasoning	with	OWL-DL	Ontologies	
•  Access	to	implicit	information		

(not	resulting	directly	from	the	structure	of	the	data	base)	
•  Semantic	Web	technology:	Web	Ontology	Language	
•  Semantic	information	in	search:	inclusion	of	the	
class	structure		
(“terminological	reasoning”	vs.	“string	matching”)	

•  DLs:	Satisfiability	(consistency),	subsumption,	
instantiation	(search),	retrieval	

•  Processing	semi-structured	data:	Instances	of	the	
same	class	may	have	different	attributes	

•  User	support:	“Query	Patterns”	/	Forms	
(Constantopoulos	et	al.,	2009)		
.	
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Motivation	for	a	Generic	Approach:	
Reference	Ontology	CIDOC	CRM	
(Cultural	Heritage	Documentation)	

•  Every	domain	ontology	uses	generic	concepts:	
	time	and	space,	processes,	actions	and	actors,	...	

•  What	ties	sets	of	properties	together	as	data	sets?	
•  Event	as	a	key	concept	

–  To	connect	people,	objects,	places,	time	spans,	etc.:			
make	relations	explicit,	
e.g.	production	events,	meetings,	travels	(event	
sequences),…	

•  CIDOC	Conceptual	Reference	Model	(ISO	21127)		
																																											=>		http://cidoc.ics.forth.gr
–  Support	of	data	exchange	and	interoperability	
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CIDOC	CRM	
Top	Level	Classes	
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Integration:	Behaim	Domain	Ontology	+	CRM			

70	



Behaim	Globe	Portal	(VRE	WissKI)	
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VRE	WissKI:	Layered	Ontologies	
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Behaim	WissKI	:	Catalogue	of	Places	
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(Form-based)	Data	Input	–	and	Querying	

– Second	input	modality:	free	text	with	partial	parsing	
– at	input	time:	instantiation	of	modelled	paths		
			class–property–class–…	



Behaim	WissKI	(1)	
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Behaim	WissKI	(2)	
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Reasoning	with	Erlangen	CRM	/	OWL-DL	
(in	progress)	

•  Access	to	implicit	knowledge	based	on	domain	ontology	
•  Usage	of	“query	patterns”	and	“fundamental	relations”	

similar	to:	
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Image	
Annotation	
(in	progress)	
	
here	(still):	
UVic	IMT	
<=>	Recogito/	
Pelagios	
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Image	Annotation	(2)	
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Integration	of	Inscriptions	
Research:	
	
Comparison	
of	different	
historic	
readings	
	
Markup	of	
place	names,	
person	names,	
time	specifications,	
events	by	means	of	
linguistic	
text	analysis	
(semi-automatic)	 G.	Goerz,	FAU,	CS-DH	 80	



Back	to	…	Cognitive	Maps	

•  Problems	in	a	spatial	framework	
– Where	:	naming;	states/processes,	direction,	
distance	

– What	:	properties	
– When	

•  Elements	of	an	epistemological	organization	of	
spatial	knowledge	:	
Description	of	the	construction	of	maps	by	
(primarily)	qualitative	criteria	
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Augmentation:		
Spatial	(qualitative)	Reasoning	

•  Cognitive	dimension	of	georeferencing	
•  “Cognitive	maps”:	lifting	from	the	cognitive	to	the	
epistemic	level	

•  Formal	(qualitative)	representation	of	
–  (abstract)	regions	and	their	relative	positions	
–  orientation	and	distance	

•  Basis:	RCC-8	
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Spatial	Queries	

•  Queries	
– Deictic:	spatial	properties	of	known	objects	
–  Iterative:	identifying	unknown	objects	by	
spatial	properties	

•  Spatial	Properties	
–  neighbourhood,	borders,	interior	and	exterior	
of	regions		

–  Set-based:	intersection,	containment,	identity	
– metric:	direction,	instance	
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Integration	of	Conceptual	Model	and	
Spatial	Reasoning	

•  Modelling	of	maps:	concept	hierarchy	
•  Extension:	hybrid	reasoning	

–  geometric	model:	topology	and	orientation	
–  modified	data	representation	(polygons)	
–  spatial	reasoning	

•  Technical	implementation:		
–  spatial	concepts	and	properties	as	abstract	data	type	
(“concrete	domain”)	

–  algorithms	for	topology,	orientation	and	distance:		
spatial	inference		
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Integration	with	Description	Logics	
•  Hybrid	queries	(first	implementation	w/	CLASSIC)	

– Which	geographic	regions	lie	within	Africa?	
– Which	regions	are	south	of	the	Azores	and	west	of	
the	Canaries?	

– What	is	east	of	the	Black	Sea?	
– Which	cities	in	the	continent	of	Asia	are	closer	
than	50	units	east	of	the	Caspian	sea?	

•  Next	step:	Reimplementation	with	OWL-DL	
–  “Pellet	Spatial”	extension	
–  Spatial	query	interface	
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http://wisski.cs.fau.de/behaim
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http://wisski.cs.fau.de/behaim	



“Region	Connection	Calculus”	

G.	Goerz,	FAU,	CS-DH	

Topological	regions:	
	
DC					disconnected	from	
EC					externally	connected	
										to	
PO					partially	overlaps	
EQ					is	identical	with	
TPP				tangential	proper		
											part	of	
NTPP	non	tangential	
										proper	part	of		
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Spatial	Reasoning	

•  Topological	queries	
–  identity	(EQ),	disjointness	(DC,	EC),		
overlap	(PO),	containment	(N/TPP/I)	

–  answering	by	lookup	in	relation	table	
•  Orientation	

–  primary	object	–	reference	object	–	reference	
system	

•  Distance:	absolute	or	relative	scale	
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