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GENERAL ASPECTS 

The need for modern management of activities and services has stressed 

the importance of a system capable to provi de a synthetic and punctual 

representation of phenomena and their territorial distribution. 

Studies and researches from Governmen t, Public and private 

Organizations, conducted in the respective area of competence, have shown 

the following common facts: 

- the need for setting up a l3~ge scale cartographiuc support system where 

the main requirement is to have maps with good geometric characteristics; 

- the need to have a basic cartographic layer where it is possible to 

superimpose other features in order to obtain a Land Information System 

describi ng properti es: an indi spensabl e prerequi si te to formul ate p1 ans and 

operative projects about the territory. 

The plurality of different Organizations requiring cartographic 

supports has led to produce basic maps covering the same area of territory. 

That has not always been appropriate and justified. 

This situation has also led to a non-homogeneous production of cartographic 

maps from the point of view of metric quality. Thi s was caused by different 

technical and economic capabilities of the Organizations involved in 

producing maps. 

It is becomi ng i ncreas} ngly evident the need for proper 

coordinationfor the achievement of uniform results. 

It would be highly desiderable to obtain the representation of the territory 

according to standard geometric characteristics. 

Coordination has been found to be parti cularly important for 

establishing a rational implementation of both economic and human resources. 

These resources can be redistributed to cover a wider range of activi ties 

with a marked improvement in the efficiency of services offered to users. 

As far as the strictly technical aspect is concerned, there is a 

growing awareness for a homogeneous cartographic representation of the 

entire national terri tory that could be used a basic strata for other 

thematic layers, to be superimposed according to the needs. 

As a result, the idea of implementing a large scale "basic cartographic 

1 aye r'! 'a3 put forward. Thi s v.'ould be used as a support for subsequent 

!Jrocessj ng, where uniformi ty of the "basi c cartographi c representati on" 

could be a determining factor since the transfer of information is becoming 

Dore rapid, 2u:J;:nc"te(~ anc~ without the cr'itical verification by operators. 
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It is proposed wi th more evi dence the 

Governing Body wi th the authori ty to produce 

able to safeguard the operative conditions 

importance of esteb] i shing a 

large scale cartographic maps, 

of this particular sector 

according to the above mentioned needs. 

Such a task in Italy finds its natural solution within Cadastre. As a 

matter of fact, eccording to the law n. 3682 of March 1st 1886, the Italian 

Cadastre must keep and verify the records of the geometry describing the 

boundary of the land properties, the ownership, all the variations and 

mutations through history. In other words Cadastre is the inventory of all 

existing rea]. estate properties e:~isting o~ the naticnal territory. 

The second paragraph of the above mentioned law prescribes: 

"to survey the shape and the extent of each individual property and to 

represent them on planimetric maps with geogrephic references". 

The representation scale of the maps are mainly 1:4000; 1 :2000; 

1 : 1 000; 1: 500 tha tis accordi ng to the densi ty of properti es for a given 

area. 

Aerofotogrammetry has opened new possibilities for updating and 

integrating maps with altimetry. According to the law n. 1043 of August 8th 

194] Cadastre was given the task to make maps that wou).d have altimetry. 

Thi s makes possible to use cadastral maps, obtained wi th rigorous 

geometric specifications, for civil engineering applications. 

Wi th the law n. 62 of February 2nd 1962 Cadastre has been officially 

appointed as one of the five Italian State Government Cartographic Istitute. 

Cadastre's long standing authority in the area of producing and 

updating 1 arge scale cartographi c maps makes thi s Organization are] i able 

reference for all the other Public Organizations that have started projects 

on large sea] e maps foIl owi ng the proper needs of evoluti on for a modern 

Soci ety that requires a rati onal development plan spread out allover the 

national territory. 

Cadastre is often to give techical cooperation for 

imp} ementati on of the most 

engaged 

important large scale cartographi c projects 

concerning Territorial Authorities (Regions, Provinces, Municipalities). 

Furthermore the creation of new maps, updated by new features ,may 

represent an exchange and an integration of information between cadastral 

maps and other level of geometric information proper of the local 

territorial Administration. 

This exchange of information, that implies a significant commitment 

between Cadastre and other Organizations, can be more efficentJy done if 

the implementation of new cartography is standardized to exiting cadastral 

Jliaps. 

It is auspicable and convinient from the technical-economic point of 

vi eit! to update exi sti ng cadastral maps and to superimpose other therliatic 

J ayers instead of other Organizati ons thi nking of remake ex-novo maps to 

their needs. 

The process of convertj ng paper Cadas tre maps into dj gj ta] form is 

alive and priority has been given to the territorial areas where the paper 

support has adeguate characteristics and good geometrical qualities. 

For the maps where these characteristics are satisfied, it was proved 
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to be possibl e the use of digi talization to obtain a good geometric data 

base where it is kept the accuracy of the land's boundaries. It has become 

reality to update,digital maps representing the territory, though 

computerized systems using graphic interactive stations. 

Geometric updating of cadastral maps can be done substantially in two 

di fferent ways: 

the first involves ground survey which is used mainly for updating limited 

areas; 

- the second, based on aereophotogrammetry, is convenient for large areas. 

The use of the latter method requires that certain preliminary 

conditions be met. We will illustrate these conditions, making reference to 

the project thate Cadastre is currently conducting with the Municipality of 

Modena. 

The preliminary feasabi 1 i ty study was begun in 1980 when the City of 

Modena fel t the necessi ty to have a basic cartographic support, to be used 

as starting point for establishing a city-wide Land Information System. 

It was deci ded to use Cadastre I s maps as basic cartographi c support 

because these maps were recent and also because it was possible to obtain 

reI ated alphanumeric information by the computeri zed Cadastre Offi ce of 

Modena. Between other things thi s Office was one of the fi rst to use a 

diistributed cadastral information system. 

The project was centered on areas characterized by a high ] evel of 

urbanization and covering approximately 3.200 Ha, that were represented on 

133 cadastral maps (scale 1:]000). 

The updati ng and the integration by aerophotogrametrics techno] ogy 

required the definition of operational methods, and the choise of selected 

ground control points. 

OPERATIor~AL PHASES OF THE PROJECT 

It followes a description of main operational phases. 

A - Verification of the geometry of the maps. 
In order to verify the metric precision of a] 1 maps it was taken a 

rappresentative simple consisting of ]5 maps out of 133. For each 

sarnpl ed map were taken 50 ground measurements on material i zed e1 ements 

(buildings) where the distance from one element to the other was from tens 

of meters to hundreds of meters. 

These verifications pointed up that the differences between the 

di stances mea sured on the maps and those taken on the ground v}ere in the 

order of centimeters, and that only a few differences were greater than 0.50 

m. 

The distribution of the differences found is shown in Table 1. 

Thi stab] e shows that to the j ncrease of distances between vel" i fi ed 

elements corresponds an increasing number of measurements that have greater 

errors. 

Thi s vIas found to be re 1 ated to the methods and instruments used when 

the mops were originally made(1960). 

Figures ]-2-3 show the distribution of the measurements into graphic 
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form in relation to deviations and to the distance intervals between 

verified points. 

B - Orientation of the stereoscopic models 

On the base of the resul ts obtained it was deci ded to use, as ground 

control points for the ori entation of the stereoscopi c models, corners of 

buildings univocally identified on the photogram and also represented on the 

origi nal cadastral map. The coot'!~i:,C\tC'2 v::,luE's used were those red directly 

from the map through digi tal ization. That allows compensation of probl ems 

derived by paper stretch. 

The purpose of this operation was to create an homogeneous reference 

system between the or igina] map and the stereoscopi c models in order to 

obtain the best fitting for the geometri cal elements to by updated 

without decreasing the geometric quality of the final representation. 

For elevation ground control points it was used the method of technical 

levelling done by the City of Modena: the hei values of approximately 200 
ground control points were determined. 

The updated maps, compared to the original, pointed out the need to 

riexamine about 6200 new bui,ldings derived by photogrammetrical updating. 

Cadastre Office of Modena had official documents for 4210 of them. 

Administrative cadastral files had been updated but was clearly 

missing yet the update of the relative geometry on the maps. 

For the remaining 1990 buildings, it was discovered that about 1250 had 

been buil t according to law but not yet officially declared to Cadastre, 

while 740 had been built not in accordance with the law and not declared. 

c- Implementation of the digital data base 

Aerophotogrammetri cal updating of the 

traditional analog instruments. The final 

digj tal i zed for further processi ng by the 

information system of the City of Modena. 

or igi na 1 maps was done 

cartographic product was 

cadastral system and the 

using 

then 

land 

For dj gi tal representati on cadastral geometri c data structure was 

used. The basic cadastr8l data structUJ'e \'IPS integrated wi th other 

layers proper of municipality features. 

The schematic structure of the resulting geometric data base is shown 

in the seguent page. 

Wi thi n the geome tri cal da ta base the parcel (land properties) 

represents the basic unit to which is possible to link associated 

information. 

The final digitaJ archive took about 70 Mbyte. 

D - Geometric Updating of the new cartography 

Keeping in mind that the two Organizations had a different 

hardware-software archi tectures, it was deci ded to use a standard transfer 

fjle to exchange data (National Transfer Format - NTF). 

In thi s \;Jay, each Organi zati on can be autonomous for rnanagi ng the 

geometric data base that is institutionally of its own competence. 
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CONCLUSIONS 

Cadastral. maps are suitable to be used as basic cartographic 

representations for land information systems. 

The final cartographic product, eventually updated and integrated is 

homogeneous and geometrically accurate such that can satisfy the 

requirements and the needs connected with the planning of the territory. 

Beyond the economic advantages associated with using an already 

eXlsting official cartography,it is also opend the way to a real 

possibility of keeping the cartography constantly updated. 

The exchange of fi 1 es through network betvJeen the tV-IO Orgard zations 

alloVles to keep both data bases constantly updated. This reduces the number 

of manual procedures and lower costs. 

It should be pointed out that whl Ie Cadastre has the task of keeping 

updated the existing real estate properties allover the National 

territory, on the other hand Municipalities, Provinces and Regions 

directly manage the terri tory of thei r competence through infrastructures, 

civl] and technological services in a more dynamic way. 

In conclusion it is a fact that almost all activities concerning 

civil engineering projects on the territory are faced with problems related 

to Jand properties .. It is then clear the need for close ties and 

cooperation between Cadastre and all other Organizations involved in 

territorial planning. 
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