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Research context

e Project from the EPFL's DHLAB, in collaboration with Ca' Foscari
University (Venice).

e The objective of the project is to model 1000 years of the city (800-1800).

e One of the research topics is the modelling of the Venetian maritime
network.

e We focused on one navigation's type: the navigation based on auctionning
called /Incanto.



Preliminary work

The secondary sources' research linked directly or not to the Venetian Sea
Power allowed us to go back to the primary sources.

Navigation and colonies.

For this particular analysis we focused on previous works, especially on Dr.
Stockly researches on the Incanto (1283 - 1453).



The Incanto system

The Incanto was a regular maritime exchange system localized in the
Mediterranean Sea, the Black Sea and until England and Flanders.

The main objective was to use the galee during peace time through a process
of pre-conditions established by the Venetian Senate.



The Incanto system

Started in 1283 by the Venetian Senate

State navigation, attempts for different liaisons with big trade and exchange
places as Constantinople and their own colonies.

Galees during peace time for the transport and exchange of high value
cargoes.






To think and build a H-GIS on the Venetian
maritime history.

The Incanto system has been the subject of two large studies (Tenenti &
Vivanti, 1961; Stockly, 1992 et 1995).

In the 1961 study the focus is made on the reconstruction of the phenomenon
as a film sequence.

The 1992 research is an exhaustive analysis of sources on the journeys of
Venetian galee but without any modeling.
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An

nav no op prénom patron capitaine ordo incanto  prix départ route source

1437 o gal Je g Ma Dandolo Mocenigo Ma fev2e {evee 10.1s avr20/jun habituelle,Londres2g nov8 - - Mi59{193v,Mi60113v15,ACRBH 71

1437 1o gal Dgdo . Pasqualigo NAUF? Mecenigo Ma fev2e fev2e 5. avr20fjun habituslle,Bruges2g/iLondres2g Mi58i193v,Mis0i13v16,P79i117

1437 il gal Bt Uti Canalda NAUF? Mocanigo Ma. fev2s fevas 1218 avr2Oijun habituelle,Bruges2g/Londres2g .MiB8{183v,Mi60f13v16,P79f171

1437  amfp gal 1 Jo«Or Molin da «Glusti decil deciD 13110 mr1S/mi19 Messine, Palerme Pise, Bucari, Aigues-M. {Catal,Valence} Mi59{186vE0H Ov,P791144s5,NCe

1437  bajoc gal 1 LagAt Moro PAS PARTIE dec10 deci0 351. foves Syracuse, Tunis,c8te,Cadix,Séville,CadivCatal, Barbarie Mi5of87r

1437 balec gal 1 Je gSy-P Morosini-Contari mai18 183.3s  juni5 IgCrCu, Syrac, Tunis,cote,Cadix,Séville,Cadix'Catal,Barbarie Mie0f12v27j24,GQovs

1438 baloc gal 1 Carclus Querini Bandula juné juné 10028 jult5/at7 Syracuse, Tripeli, Tunis,Cadix.Séville/CatalBarbarie MiB0ISOV101v,GON 3V

1438 fio gal 4 PdqAb Contarini Dieda At maior fev26  fev26 2018  jun2ed? Bruges2g/Anvers/Londres2g MiB0G0V-3ra7r94

1438 filo gal BaptqJ Contarini Diedo At maior feves teves 237  av5fe8 Bruges2g/Anvers/Londres2g Mis080v-3r87104

1438 fllo gal VqG Capelio Diedo At maior fov2s  fev26 1518 avr5428 Bruges2g/AnversiLondres2g Mi6060v-3r87r94

1438 filo gal JgA Barbarigo Diedo At=VCLo fev2e feves 25.10 avr528 Londres avec autres gakées Mig080v-3r87r94

1438 roat gal 4 Ag\ Teupulo MinioLa -Ta junie junis g2.11 jule0/ags Cori1,Cor1 Modont, Négr2,CP2, (Caffa2)Tana/Sinope1-2,Simis1-2,Trébt &Mavrocastg 15,CP Mi60187-90rSV4,Badoer282, ACRBI238

1438 romt gal TdqJu-Ma Giustinian-Priolis Minio La -Ta juni6é  jums 101, jul20/ags Corf1,Cort Modont Négr2,CP2,(Cafta2)Tana/Sinope1-2,Simis1-2,Tréb14/Mavrocasig 15,CP  Mig0f87r-90r,Badoer282,P18

1438  rom gal Le -Zili Duoda - MorosiPlq Minio La -Ta junte junis 10038 jul20/ag5 Corf1,Corl, Modont,Négr2,CP2,{Caffa2) Tana/Sinope1-2,Simis1-2,Tréb14/Mavrocas1g 15,CP Mie0f87-90rSV4,Badoer282, ACRBI238

1438 rom gal Paulusq\ Zorzi Minio L2 -Ta junte jun1e 101.3s  jul20/ags Corft Cor1,Modon1,Négr2,CP2, (Caffa2)Tana/Sinope1-2,Simis1-2,Tréb14/Mavrocasig 15.CP  Mi60I87-80rSV4 Badoer282,P19

1438  crra gal 1 JeqBe Bembo «ContaMigBe jan23 jan27 140.4s  fovd Candies ol Misofs1r57vis14

1438 molra gal 1 Francisc Loredan -L Pifr jan23 jan23 131.1s  fevd Modon6 Mie0f51r57vie14

1438 cfira gal 1 PqTh Zemo jan23 jan23 28110  fevé Corlou Mig0f5157vie14

1438 am gal 1 “do 7T SC Molin-ComaNit fov7  few7 33445 madtmit  Messine,Palerme Pise,Bucari,Ams1,Cataiog, Valencel MiS0f58s 75+

1438 am gal 2 ¢ JgV Morosini Comtarini Mt mai3t maid1 18525  jun30/21 solita,Collioure=maximum,{Bucari,Marseills av.aug25) R:\G#nes\Gadte\Naples Mic0fasv-87197

1438 am gal t  MfgBe-v Contarini -Capeilo Contarini Mt maid1 maidt 186.3s  jun30fR1 solita,Colliour {Bucari,Marseille av.aug25) R\Génes\Gadte\Naples Mi60f85v-87r97

1438 gyler gal 1 taqBt Loredan Crdte,Chypre Mis0f108r oct30

© 1438 jape gal 1 Griti VA PAS MiGOf66v mart1

1439 fllo gal 4 Ludovicu Diedo VCLo Loredan JgP mar23 mard 20.1s mail5 sic Messine,Palerme solita,Majorq,Cadix,Malaga1,Londres2g9¢, Southampton Mi60f128-30v143
/Bruges2gSiuis, Anvers, R:habituel, Malagat

1433 1l gal Ab qG-Be Capelio -Superant Loradan JgP mar2 mard 1523 maliSsk Messine,Palerme, solita,Majorq,Cadix,Malaga1,Londres2g0, Southampton Mig0f128-30v143
/Bruges2gSliuis, Anvers, R-habituel, Malagat

1439 fi gal LdqBc Bembo - ContarMf Loredan JgP mar2 mard 25.2s mait5 sic Messine,Palerme, sofita Majorq,Cadix, Malaga1,Londres2g30, Southampton Mi60f128-30vi43
/Bruges2gSiuis, Anvers,R:habituel,Malaga1

1439 1l gal FqBe Dandolo Loredan JgP mar2 mard 30.2s  mail5sic Messine,Palerme, solita, Majorg,Cadix,Malaga1,Londres2g90,Southamgton Mi60f128-30v143
/Bruges2gSluls, Anvers,R:habituel,Malagat

1439 am gal 1 Jo -Atq? Molin da -Contar 1438 330.4s  deci5ffev Messine,Palerme, Pise,Bucari1, Aigues-M/Agde, Catal,Valence R:idem Mi60f 08rv109r

1439 baloc gal 1 Azq At Priolis de mart1 martq 10225  maidt/ais Syracuse(Tripol)Tunls,ibreCadivBarbarie/Catalgone Mis0f132 151/3r

1439 romt gal 3 Tadeo Giustinian Zeno Marco maidd  mai30 13548  jul2s Corlout,Modon1,Coron,Négr2,CP2(Caffa2) Tana2,Caf1/{Sinope, Simisso2) T rébizonde14,CP6 Mi60f147-8r155

1439 romt gal FgM Manalesso Zeno Marco mai3o maid0 12847  jules? Corfout,Modont,Coron,Négr2,CP2(Caffa2)Tana2,Caf1/(Sinope, Simisso2) Trébizonde14,CPS Mis0f147-8r155

1439 romt gal AqDe Contarini Zeno Marco mai3o mai30 150.10  jules? Corfou,Modon)1,Coron,Négr2,CP2(Caffa2)Tana2,Caf {Sinope, Simisso2) Trébizonde14,CP6 Mig0f147-8r155,153

1439 al gl 3 p FgPpr Loredan Foscarini Da jultt - jul11 13015 augd1? solita, Alexandrie20 Mis0t57/8r176

1439 al gal P JgFeVgN Loredan «Dolfin’ Foscarini Da jult1 juit 13275 augd? sofita, Alexandrie20 Mis0i157/8r176

1433 @l gal p  PigPpr Loredan Foscarini Da 1 julg 12219 augdt? solia,Alexandria20 Mi60M57/8r176
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1262 gal av mait1? PSM268

1283 | ro/cp gal|1 |¢ Raguse:31oct ,CP +amb DivCanc1f68v
1294 gal Tommaso Michiel av dec8? CSMultra196
1294 | ar gal nov MC Thiri

1297 | ar gal PSM278 TronTh
1300 | cr gal[2 |o Baroci Angelo Créte,Venise2g Piz7716v20cop80
1301 | ro gal [ 4 Morosini G Ro R:Créte Mi Cessi

1301 | cylar gal |3 Michiel Marco fév28mart Modon,CrételChypre5.ArménieCilic.8, Modon, Raguse MCtévaMitf113Lj
1301 | cy/ar gal [ 10 Morosini Fiof mar 3 BucaCuffilPatras,Modon,Créte,Chypre Arménie,Raguse Mi1Ce21Brix131
1301 |ar gal | 56 jultt Créte, Aménie,3 4 6 galées Mi1Cep.35,40 Brix131smai24
1301 | ro/ra gal févs marfin BucaCulfi,Patras R:Raguse Mit Cep.35

1301 |al gal Opiciono Pucio ap aug21 Candie, Alexandrie Brix 131s

1301 |al gal Amigeto Tartaro Brix 131s

1301 gal |1 Mariono Morosini Mit Cen'128
1302 | ar/cr gal [12 |o Foscarini Ro avsie junéMapP Patras,Coron,Modon,Candie,Chypre, Arménie Mi1 Ce n'71,248
1302 | ro/cp gal CcP : Mi1p.177Ce p76
1302 gal jul2s 15-30aug/23sep Mit Ce 219

1303 gal jul2e févmifin Mit Ce p.60
1303 | cy/sy gal avril Mi2 Ce n"18
1303 | ar gal avril Mi2 Ce

1303 | rolp gal jans 615,mr15 Durazzo,Corfout,Clarence1,CPICréte/Négrepont,Venise Mit 304

1303 | roth gal jan5 au15,sepd Durazzo,Corfou,Clarence,CPICréte/Négrepont, Venise Mi1184-6Cep.85
1303 | rolcp gal avril Mi2 Cen'18

1303 | alier gal | 2 jan M2 Cen'12
1304 | ro/cp gal | 2 Mi2 Cen'70
1304 | alca gal Veneria Candie,jul21 Piz804jul21,832
1305 | rorcp gal Négreport,CPi R: Istrie Mi2Ce

1305 | al gal fév Mi2 Ce n'163
1305 | sy/h gal libre,aug Aexandrie 1gal? R: CP,Romanie Mi2 Ce n'163
1306 | rorcp gal 0 CP,MNI Alexandrie?,Chypre\Arménie Mi2 Ce n"180,183s
1306 | cy/ar gal c jan06 Mi2 Ce n"177,180
1306 | alisy gal c jan Alexandrie20 Mi2 Ce n"177,196,210
1306 gal |1 |c | Bertucio Gradenigo jun12 Mi2 Ce n"211
1307 | ¢y gal |1 |p | Federico Cornaro décos Chypre Mi2 Ce n'212
1307 | cylsy gal | 4 mars Chyprel,Syrie libre \Arménie Mi2 Ce n"223
1307 | al gal Alexandrie20 Mi3 Cen'472
1308 | al gal Mi2 Ce n"32

1308 | cy/sy gal | 2 jun Chypre\terra Soldani Mi3 Ce n'39,41
1309 | al gal | 2 jun Mi3 Cen'69

1311 | cylar gal | 2 |plc Loredana ou Commune | fév Mi3 Ce n"96,97
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[l
1384 be
1384 be
1384 al
1384 al
1384 sy/po
1384 sy/pe
1384 sy/pe
1384 sy/pe
1385 be
1385 be
1385 be
1385 be
1385 fi
1385 fi
1385 fi

lo Canalda ZenoN+Cjun2
Michael - Malipiero Zeno Nicojun2
Fc Canalda Zeno Nicojun2

Francisc  Mocenigo

Nicola us Paulo

Bflo  Nadal

DafA  Morosinl

Francisc  Michiel

Raphalet Stella de

PfHe  Venier QueriGu/\
Stephanu Pisani  QueriGu/\
Francisc Canalda QueriGu/!
MqP«Or  Giustinian QueriGu/"
Paulus  Querini  Zeno Nico
lo Capello  Zeno Nico
Pietro ~ ArimondoZeno Nico

mai.25
mai.25

mai.27
mai.27
mai.27
mai.27
janv.10
janv.10
janv.10

jun2 4065 augls/sei+gCu,Beyrouth2s,Damas(aug30)
jun2 43,78 aug15/se7+gCu,Beyrouth28
jun2 4015 augls/se7+gCu,Beyrouth2s

mai.25 |ui15ia18 Candie,Modon,Coron,Alexandrieg]
mai.25 augi5/20 Modon2,Alexandrie16,attendre N.Mocenigo
Jaffa,Babylone (\terre Soldani)
SaintSepulere
SaintSepulere
SaintSépulere
mai.29 136,55 augi5/23 Beyrouthd6,Tripo|1g
mai.29 143,55 augi5/23 Beyrouth2s,Tripolilg
mai.29 151 augi5/23 Beyrouth28,Damas
mai29  150.5 augi5/23 Beyrouth28,Damas
janv.1147.1s  man8/a27 Flandredf+10°ruges, MiddlebourglAntonalMalaga
janv.1110.25  man8/a27 Flandred0+1 OtBruges.Middlebourg. Antona. Mataga
janv.1112.35  marl8/a27 Flandro40+1 OlBruges.Middlebourg, Antona.Malaga

Mi38f133s, 144,157rt 61
Mi38f133s,144,157r
Mi38f133s,144,157r
Mi38f128/9v146v
Mi38f128/9v
Mi38f103rmar7
Mi38f121vavrd
Mi38f121rmai12
Mi38f137rjun20
Mi39f88v-90r,5V2
Mi39f88v-90r,SV2
Mi39f88v-90r, 134r,5V2
Mi39f88v-90r,134r,SV2
Mi39f36rv62r68r
Mi39f36rv62r68r
Mi39f36rv62r68r



YEAR DEST NAV_TYPE NBR ? FIRST NAME PATRON CAPITAINE ORDO INCANTO PRICE DEPARTURE
Stop1 Stop2 ‘ Stop3 Stop4
1262 gal Before May11? |
1283 | R I gal 1c Ragusa 31oct C (with the )
1294 gal Tommaso Michiel Before Dec8 ?
1294 | Armenia gal Nov
1297 | Armenia gal
1300 | Crete gal 20 Baroci Angelo Crete 2g
1301 Romania gal 4 Morosini G Romania Crete
1301 | Cyprus/Armenia gal 3 Michiel Marco Feb 28 - End of Mar Modon Crete Cyprus5 Armenia Cilic8
1301 | Cyprus/Armenia gal 10 Morosini Fiof 03/03/1301 BucaCulfil Patras Modon Crete
1301 | Armenia gal 56 p 11/07/1301 Crete Armenia 3-6g
1301 | Romanie/Ragusa gal 05/02/01 End of March BucaCulfil Patras Ragusa
1301 i gal Opiciono Pucio After Aug 21 Candia
1301 gal Amigeto Tartaro
1301 gal 1 Mariono Morosini
1302 | Armenia/Crete gal 120 Foscarini Ro Before Jun5 06/06/02 Patras Coron Modon Candia
1302 | Romanie/Constantinople gal Constantinople
1302 gal 26/07/1302 15-30aug/23sep
1303 gal 26/07/1303 Between mid-Feb to end-Feb
1303 | Cyprus/Syria gal Apr
1303 Armenia gal Apr
1303 | R ie/p gal 05/01/1303 Between 15/02/1303 — 15/03/1303 Durazzo Corfu Glarentza1 (&
1303 R ie/h gal 05/01/1303 Between 15/08/1303 - 09/09/1303 Durazzo Corfu Glarentza C
1303 | R ie/( gal Apr
1303 rete gal 2 Jan
1304 gal 2
1304 | Alexandria/Candia gal Veneria Candia
1305 | Romanie/Constantinople gal Negrepont Constantinople Istria
1305 i gal Feb
1305 | Syria/h gal Free Aug ia 1gal? Ct Romanie
1306 ie/( gal o C { Black Sea ia? Cyprus
1306 | Cyprus/Armenia gal c 06/01/1306
1306 ia/Syri gal c Jan A
1306 gal 1/c Bertucio 12/06/1306
1307 | Cyprus gal 1/p  Federico Cornaro 06/12/1307 Cyprus
1307 | Cyprus/Syria gal 4 Mar Cyprus Syria free Armenia
1307 | Alexandria gal Alexandria20
1308 | Alexandria gal
1308 | Cyprus/Syria gal 2 Jun Cyprus Terra Soldani
1309 i gal 2 Jun
1311 | Cyprus/Armenia gal 2 plc Loredana or Commune Feb
1311 ultma gal Jan
1311 y gal Nicoleto C: Feb
1312 y gal c Nov
1312 andia gal 5 Alexandria Candia
1312 i gal 2c Mar/Jun Negrej C Black Sea 3¢ 27 oc
1312 | Cyprus/Alexandria gal 2p Mar Cyprus Armenia Ragusa:expected 27 oct.
1313 | Cyprus/Alexandria gal 2c Nov Cyprus Armenia
1313 i gal c Alexa
1314 |Romanie/Black Sea qal 2 22/01/14
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30
31
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35
36
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a2

A
LAT >
39.718361

35.019082
38.572494
40.190912
32.918629
43.314327
43.5675
31.205574
36.787242
41.301751
51.21667
36.76735
32.542
33.899231

a3

51.2
40.988729
36.53333
41.220392

38.99357

41.8167
42.092341

38.429380
42.52667
39.585390
36.964036
35.2
39.083333,
37.934105

33.5122
40.814375
33.8
51.03833
41.303976

51.5
42.934297
35.11667
35.2
44.41111
37.17806
35.177762

36.881760

B
LONG |~
19.771744

33.239826
23.769356
26.405553
35.072046
3.468434
4.193333
29.894432
3.068616
36.360351
4.4
35.79105
44.42
35.505065

34
3.216667
28.958939
-6.283333
13.575845
16.45752
1.46667
11.787671

26.041350
3.081389
2.998611
21.940778
25
17.11667
21.160558

36.29838
0.521016
10.85
2.3775
19.469128

-0.116667
10.559041
33.95
24.13333
8.932778
-3.600833
-1.661114

7.747497

C
NAME

=

Corcyra, Korkyra, Corypho, Corfo,

Goreiro, Skheria, isle of the
Pheacians

Cyprus

Euboea

Abydos

Acre, Akko

Agde

Aigues-Mortes

Alexandrie

Alger

Amisos, Amisus, Peiraieus
Anvers

Armenia

Babylone

Berytos, Beryte, Beyrouth,
Laodikeia in Phoenicia

Black Sea

Brugge

Byzantium, Byzance, Bosphore
Cadix

Caiéte, Caieta, Caeatas
Calabre

Catalugna

Centumcellae, Palace of the
Hundred Chambres. It is the
translator of Pliny the Younger
who calls it like this, but the «

hundred chambres » could also

mean the numerous caves in this

area, rather than a palace
Chios

Collioure

Columba, Balearis Maior
Corone, Korone, ex Epeia
Crete

Crotone

Cylléne, Kytlene (port of the
Eleans)

Damas

Dertosa

Djerba

Dune

Dyrrachio, Dyrrachium, ex

Epidamnos, with possible ancient

lighthouse

England

Falesia, Porto Falese
Famagouste
Fraschia/Sfacchia

Genoa

Granada

Gypsaria, Artisiga, port of the
Ifrénids

Hippone, Hippo Regius

Isle of Corfu, Kerkira

Isle of Cyprus
Negrepont

Simisso
Antwerpen
Lajazzo port

Beyrouth, Beirut

Constantinople

Gaeta

Ci
del Bicchiere

tavecchia, and its Torre del Lazzaretto and its Torre

Isle of Chios
Mallorca
Petalidi, inside the Messenia gulf

Candia

Glarentza
Clarence/Glarentza

Tortosa, on R Ebre

Durrés, Durres
Durazzo

Piombino

Honaine
Honein
Annaba, on the left bank of R Wadi Seybouse, nearly 1



OCR

Data extraction

Cleaning data

v

Geolocalisation
Name disambiguation

\/7

Visualization

\/7

Noise
Rotation
Grid

One line = one ship
Type

Convoy

Patron

Captain

Stopovers
Numbers of days
Departure

Arrival

GIS




Cat) [E1] | (8

NAgustment~ | § Sl B e[ E]F

Time Sider

T OB an g avehng” O TR 5@ S BT Pk [Test T jg TS cedebaniypg ZONAE Wk | ¢ OP =

7010 =+

{1 o £ B smeping- O [E]E]H]

Bl

Time: 1347-01-01

& Rl
svearor (]G]

A A1 Quods; Demaskus; S
= 0 cities
© 0 Phiades.names 20130131
nameTranst
« Eabylon
& @ Pors
Nomre dejours moye,

& @ Building plg
=]
& @ Ven Expension
yerd
01011200, 01.01.1300; 0
5 O debarberi0djpg
High: 255
Low:0
© B UNim_BdyPoly
@ O Countries Clip

& @ SRTM_Hillhade
@ B gebeo_Lmin

v ey
— Séxille
[+ Oran+——Alger
/ /- p§
San Lucar de Barrameda , |
Honein |
S . / B:mgie
& /" Bone
- :
’
-

: “ ¥ f 4 P l Aias
- ol ; : oMy, S}ﬁrTﬁpoli.Libye
DIGITAL X g \ \
‘ .(I)ﬂ OMANITIES 'VENISE ET LE SYSTEME DE L'INCANTO (1283-1453) Méstine y
TSITTTRNRE - LABORATORY essin /

ot e e o i Palermé

Colli
Naplés

} 1 Laligne Romanic - Mer Noire (1283-1453)

Gagte
/
} 2 Laligne Arménie - Chypre (1204-1453) Civita V’ecchia
4 : s
Laligne d'Alexandrie (1301-1453) .
3 Pise Tytam,
one
} 4 La ligne de Beyrouth (1374-1453) So/lt‘iala Maumce\srmn |
/
/
/
= . /
} 5 Lo igne de Flandre (1310-1153) By v venedi, varice, venezia Sm(:pe / C
\ Ty g /

} 6 Laligne d'Aigues-Mortes (1412-1453)

| SN\
//f w0 Ténédos
‘& 'S \ Gallipoli
Cembalo Vo;pom P!
} 7 La ligne de Barbarie (1437-1464)

N P ——

http://incanti.dhlab.ch/

TUn systéme de navigation d'Etat soumis aux enchéres

Période de fonctionnement:  Fin du XIITe - Milieu du XVe
sideles

Nombre de galées identifiées entre 1301 - 1453: 1924




From OCR’d to edge list

e Segmentation (starting & ending points)

e Attributes (year, days, ships)



> head(all.edges[,-6], 25)

Ooo~NOUT A WN P

10

12
13
14
15
16
17
18
19
20

Buca.

Buca.

start
Venice
Ragusa
Venice
Venice
Venice
Modon
Crete
Cyprus
Venice
Culfil
Patras
Modon
Crete
Cyprus
Venice
Crete
Venice
Culfil
Venice
Crete

end
Ragusa

Constantinople

Crete
Romanie
Modon
Crete
Cyprus
Armenia
Buca.Culfil
Patras
Modon
Crete
Cyprus
Armenia
Crete
Armenia
Buca.Culfil
Patras
Crete
Alexandrie

year ships days
1283 1 1
1283 1 1
1300 2 1
1301 4 1
1301 3 1
1301 3 1
1301 3 5
1301 3 8
1301 10 1
1301 10 1
1301 10 1
1301 10 1
1301 10 1
1301 10 1
1301 5 1
1301 5 1
1301 1 1
1301 1 1
1301 1 1
1301 1 1



Global network

e Overview encoding 170 years of navigation
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Temporal networks

e Year-by-year, dynamic view
e Sparse but can be stacked

e Meaning of measures



Temporal networks (Chioggia war)
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e.d. Analysis of centrality

Betweenness of Crete
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Conclusion

These visualisations are only the different possibilities
known and reported for one specific navigation type.

There is a phenomenal quantity of geographical information
which is not or little taken into account.



Conclusion

The digital format allows us to go beyond the narration.

The historical cartography and mathematical modelling
push towards the explanation of the historical processes.

It leads to standardize and translate these processes under
an algorithmic format.



