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Summary
The Mapping and GIS Laboratory of the University IUAV of Venice and the Unity Project for the GIS and Cartography of the Veneto Region formalized a general agreement in
order to simplify access to their aerial photos and to offer online services for public and
private users. Afterwards a digital archive of aerial photographs was built, and the University was commissioned to develop a project WebGIS for the consultation of aerial material. This tool allows the research and display of approximately 78,000 frames of the Veneto region by using geographical and chronological (year of flight) queries. Aerial photographs are the result of 85 aerial campaigns done by the Veneto Region, the Military Geographic Institute, the Royal Air Force, the City of Venice and other subjects, in the period
1929-2012. The system is based on ArgGIS Server software platform and it is developed
in a Flex / PHP.
In the realization of the project’s database, the new national standards on geo-topographic
DB were respected. These standards are approved by the Italian “Digital Administration
Code”, providing the application of criteria for structuring data for aerial photography.
The processing tools "GeoUML Catalogue" and "GeoUML Validator" are used to adjust
the schemes of flight to new conceptual frameworks. The overall design of the digital archive and retrieval system offers to users an intuitive tool for finding aerial photographs
made on the Veneto’s area. This provides an effective contribution to the development of
public management information systems through Web. This is provided by the programs
of the Region of Veneto and the objectives of the University. In particular, the Laboratory
has provided its expertise to the community in the form of a service to users and showing
a good integration between various national agencies.

Introduction
Aerial photography is an important tool for the study and management of territory: for the verification of its state of condition, the analysis of its dynamics, and for its simulation of transformation and project design. The 78,000 plus photograms that currently constitute the photographic
archive of the Laboratorio di Cartografia and GIS – the result of about 80 aerial shots executed
between 1929 and 2010 by Regione del Veneto (Reven), Istituto Geografico militare (IGM), Royal Air Force (RAF), Comune di Venezia and other bodies – allows us to visualise changes in the
organisation of the regional territory from 1929 to the present-day. For this reason, the aerophotographic material pertaining to the territory of the Regione Veneto, which belongs to the Regione itself and Università IUAV di Venezia, represents an interesting innovation in heritage for
many different categories of possible users.
Following the agreements between the two institutions, during 2002-2003 the first version of the
aerial photography digital catalogue was developed. In recent years, significant technical developments concerning both aerial photos and computer science have led to the realisation of a new
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system for the consultation of aerial photos based on new WebGIS technologies. We therefore
used this opportunity to rethink and restructure the catalogue, reconsidering the entire architecture
of the system. A significant effort was made in the standardisation of the data format and their usage modalities, in compliance with the new national standards concerning geo-topographic DB,
according to the provisions of law 1 of 7th March 2005 N. 82, which entail also the structuration of
data concerning aerial shots.
Currently, access to cartographical data is guaranteed only by web service, while the tabular data
are managed through remote access to databases and files in XML format. The aero-photographic
heritage is made available for the download in JPG format, which is recognised and managed by
every image processing software. Previously, images were downloadable in ECW format, more
efficient and less unwieldy, but not supported by the most widely diffused software and therefore
not suitable for the user's needs. The other element on which we focused in our attempt of modernisation concerns the web application. We worked particularly on the user interface, trying to
make it more fluid and intuitive in order to give the user the possibility of downloading the photograms in a few easy operations.
After the important changes were realised, the catalogue is now able to respond to the growing request of online consultation of aerial photograms by the users. During the first year of activities
(June 2012 – May 2013) the number of downloaded images has tripled compared to the same period the year before, reaching a total of around 80.000 downloads.
The web address of the site is: http://mapserver.iuav.it/website/foto_aeree/.
The Architecture of the Catalogue
As illustrated in figure 1, the catalogue structure is constituted by three main blocks: preparation
of the input data, in particular images of the aerial photos; application and management of the
communication link with the photographic archive; interaction with the user, which allows the
visualisation, selection and download of images.
The transition from traditional aerial photos to native digital format raises some vital considerations concerning the various characteristics of single formats. Images of aerial photos in the
online catalogue derive from shots taken by traditional cameras (flights until 2009) and digital
cameras (from 2009 onwards).
The earlier ones were printed out from films approximately 24x25,5 cm wide, and subsequently
digitally acquired with planar scanner at a resolution of 600 dpi. The result of this operation is a
file that records data of an image of about 6000x5000 pixels, of which 5400x5400 are of real territorial coverage, to which we can add the data strip with the information on the shot. The dimension of the original file in TIF format that contains the photo scanned can vary in a range of 33MB
and 100 MB, depending on the colour depth.
The second ones, acquired through digital cameras, are substantially different from the analogic
photos. First of all, their format may not be not constant, but this depends on the camera. Digital
flights processed until now are constituted by images with formats of 7680x13824 and
11310x17310 pixels. As such, the number of pixels involved in digitals photos is much larger than
scanned analogic ones. They therefore need files that, in their original TIF format, can reach dimensions from 310 MB to over 540 MB. The aspect ratio of the image (ratio between base and
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height) is not 1:1 anymore, but it is rectangular, respectively more or less 1:1,8 and 1:1,5. The digital image records just the radiometric data – transformed into RGB components – coming from
the portion of the territory captured by the photo and acquired by the digital camera. Metadata are
provided separately, generally on tables in XLS format.

Figure 1. The architecture of the catalogue: from data input to photo download.

Image data set up
Considering this information, the first important consideration to make concerns the dimensions
of the file, related to the download from the network. The transfer from the ECW format to JPG
and consequently the bigger dimensions of the new files has led to the necessity of a 75%
resampling of the TIF format in order to obtain a smaller file (about 10MB in the JPG format) and
avoid long download times. We reached this result after we had performed several resampling
tests on a hundred of original photograms. This choice was determined by the comparison of several different resampling modalities applied on the same set of photograms, evaluating the degree
of sharpness on a visual level. Table 1 shows the results of these tests.
Concerning the metadata, we can associate the general information on the flight to every photogram and also register them in .xls tables. This is only relevant to digital photograms.
formats.
Map services offer access to maps and layer content. A map service makes maps, features, and attribute data available inside many types of client applications. Some different interfaces like
.NET, Jave, SOAP and REST can be used for working with map services.
In the aerial photos catalogue we used ESRI Map Services and exposed two type of services. The
base map is a Tiled or Cached map service, like those used by Google Maps or Bing Maps. The
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other layers are exposed as Dynamic map services. A dynamic map service requires the server to
render the map each time a request comes in. Map services using a tile cache can significantly improve performance while delivering maps, while dynamic map services offer more flexibility and
we use these to retrieve layer data and display the selected features on the fly.
Format

Resample (%)

Jpg Quality

File size (MB)

WxH
(pixels)

original Tif

-

-

311.0

7680x13824

Jpg

40

10

7.0

3072x5530

Jpg

40

12

14.9

3072x5530

Jpg

50

9

7.8

3840x6912

Jpg

50

10

10.2

3840x6912

Jpg

60

8

8.4

4608x8294

Jpg

75

7

9.1

5760x10368

compressed Tif

75

LZW

112.0

5760x10368

Table 1. Test result on digital photo sample: the chosen option is in bold.

Map services
In the aerial photos catalogue we used ESRI Map Services and exposed two type of services. The
base map is a Tiled or Cached map service, like those used by Google Maps or Bing Maps. The
other layers are exposed as Dynamic map services. A dynamic map service requires the server to
render the map each time a request comes in. Map services using a tile cache can significantly improve performance while delivering maps, while dynamic map services offer more flexibility and
we use these to retrieve layer data and display the selected features on the fly.
The base map includes four principal layers: an orthoimage of the Veneto Region, a vectorial road
and rail graph and a toponymy layer. This service is shown at ten fixed scales from 1:2.000.000 to
1:2.000 and the content and the symbology of the displayed tiles change as the scale change.
Flight plans, layers and municipalities, are served as dynamic services and are visible at the same
scales as the base map. The visible content of these layers changes dynamically when the combined selection criteria are modified by the user.
Application description
A significant part of the development of this application was the creation of an intuitive user interface, which could allow an easy and efficient interaction with the different functionalities, always
with the consideration in mind that the ultimate purpose was the research and download of the
photograms.

8th International Workshop on Digital Approaches to Cartographic Heritage

Rome, Italy, 19-20 September 2013

Figure 2. The The application layout demonstrating the main interface elements.

User interface
In order to search and download the images, the user has a limited number of interface elements
that they can use. Navigation is much easier and the interaction with the application is managed
almost exclusively with the left mouse button. The main components of this interface are:
• the base map
•

two selection lists

•

the download cart

The application window is divided in two sections: the map section with the search and selection
tools and the cart section where the user selects and downloads the images. The section dedicated
to the map allows the user to find interesting photograms and includes, together with the base
map, the lists of the Comuni (Municipalities) and Voli (flights), the zoom bar, the reset and help
buttons. In the cart section there are two lists: the bottom one manages the photograms identified
on the map, while the list placed on the topside contains the images that the user selected to download to their computer.
The map section
In the map section the user can modify the visualisation mode of the map (zoom and pan) and
search for photograms. The improved and easy selection process is based on municipalities,
flights and points on the map.
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The selection can take place using both the selection lists Comuni (Municipalities) and Voli
(Flights), and clicking on the map with the left mouse button. Whatever the method used for the
selection, the state of the components inside the application varies consequently.
The researched photograms always refer to just one of the flights in the dedicated list and will always be the result of the combined selection of a flight and a Municipality, or a flight and a spot
on the map. We made a great effort to simplify the use of the application and believe that after a
few clicks the user will be able to easily move inside the platform and obtain the expected result.
The help button on the application explains in details the functionalities and user modalities of the
interface.
The research of photograms leads to the selection of those, which respond to certain specified
conditions: the map is visualised on a suitable scale and the relevant Municipality, the selected
flight plans and photograms are highlighted. The list of photograms is showed at the bottom of the
Carrello (Cart) selection. In order to further simplify the interaction with the user we adopted a
specific visualisation modality of the name in the Comuni and Voli lists. The names are presented
in order of priority: first the Municipality or flight selected, then those highlighted (that is those
that cover even partially the Municipality or flight selected) and then the others. Inside each group
alphabetical order is respected. In order to allow an immediate identification, the three groups of
names are visualised in three different colours. The user can also visualise some information on
the flights, simply positioning the mouse cursor on the info icon in the list next to the name of
each flight.
The cart section
At the bottom of the basket section there is a list of the photograms chosen with the last research
operation; this list gets fully updated every time the user searches for new photograms. Immediately above the list there are the names of the flights and the numbers of the listed photograms.
For each photogram in the list we can visualise the preview simply by clicking on its name (in this
case the map is automatically adapted in order to better visualise the area covered by the photogram). The proposed image does not allow appreciation of the details of the original photogram,
but nonetheless provides a clear indication of its content.
You can add an image to the cart to download by clicking on the Aggiungi al carrello (Add to
cart) icon. If you place the mouse on the photogram name, on the map a box gets highlighted
which represents the area covered by the shot. The list on the upper part is the one where all the
photograms chosen by the user to be downloaded on his desktop are placed. A specific button
Rimuovi dalla lista (Delete from list) allows the elimination from the list of the corresponding
photogram. While the photograms in the selection list come from a single flight, those in the
download section may come from different flights. On the top of the list the total number and dimension of the listed files are shown in Mega Bytes. It is possible to download up to ten images at
once. The Svuota carrello (Empty cart) button deletes all the photos from the download list.
Clicking the Download button starts the download process for all the images in the cart. This is a
two step process: first, a compressed (zip) file with all images is created, then the Download button is replaced by the Salva con nome… (Save as) button and the user can save the file in their local PC.
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Conclusion
The aerial photo catalogue of the Veneto Region is the first step of a project that has the intension
to further distribute the cartographical heritage available in the Laboratorio di Cartografia e GIS
dell’Università Iuav di Venezia. The use of new technologies, aligned to the recent standards both
in terms of preparation modalities and spreading of the data, and concerning the development environment, guarantees compatibility with the most common client systems: from desktop PCs, to
the most recent mobile devices. The catalogue’s structure can satisfy – without any operational
expertise – the needs of other territorial entities that want to spread their aero-photographic heritage using the Web.
From this experience, our next goal is to make available other cartographic data in our possession,
with the concrete hope of satisfying the many requests for cartographic material by users, scientific or otherwise.
References
Braunstein, R. (2010). ActionScript 3.0 Bible. Indianapolis: Wiley Publishing Inc.
Esri (2005). ArcGIS Server Administrator and Developer Guide. Redlands: Esri press
Esri (2012). ArcGIS API for Flex 3.0, http://help.arcgis.com/en/webapi/flex/
Gassner, D. (2010). Flash Builder 4 and Flex 4. Indianapolis: Wiley Publishing Inc.
Davis, S. (2007). GIS for WebDevelopers. The Pragmatic Programmers
Iuav Circe (2002). Il Veneto nella cartografia. Padova: Il Poligrafo
Iuav Circe (2007). Visione nadirale. Padova: Il Poligrafo
Worsley, J. and Drake J. (2002). Practical PostgreSQL. Sebastopol: O'Reilly
Regione del Veneto (2002). Repertorio aerofotogrammetrico del Veneto. Venezia: Regione del
Veneto

