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An Integrated system for acquisition, processing and displaying
cartographic information

Abstract. |In this report, the perspectives of development in automatization
of cartographic processes are shown at the stage of data acauisition, their processing
and presentation. Digital and analog methods of data processing were discussed,
especially images, concluding with the possibility of constructing an integrated
system for the acauisition, processing and display of cartographic information.

1. Introduction

The current technology of map compilation and up-dating is at
present, stated by analog and digital methods of acauisition, processing
and rendering of image information.

From the point of view of technological execution — maps are realized
about 90% of the time by photogrammetric methods, utilizing a number
of highly automated devices.

Interactive Computer systems, needed as data processors in the process
of map generation, are freguently used.

The basie technological problems which at present arise, especially
thematical maps compilation, result from the necessity of converting
analog information (imagery) processing into digital form and vice versa.
These unite with information preprocessing, coding, pattern recognition
and obviously with capacity and Computer access. In the author’s opinion
at present, and still more in the future, an imagery is becoming the main
problem on which the attainment of maps is conditioned. For several
years now, at the Institute of Geodesy and Cartography in Warsaw,
studies and experiments have been conducted on automatic map pro-
duction systems most useful in Polish conditions. Some of this work
has been presented at the seminar in Nairobi in 1978 and at the
4th International Auto-Carto Seminar in Reston — USA in 1979 [1, 2].
The outlook on integration of the mapping process with the use of
automatic registration technigues, read-out and selection of information
was discussed in the author’ paper at the 10th International Cartographic
Conference ICA in Tokyo in 1980 [3].

In this report | want to present the actual perspectives of automati-
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zation in cartography taking into consideration its complexity at the
stage of acauisition, processing and presentation.

2. Data acauisition

2.1. Short Term Reguirements

As it is known, the applied technology is the function of the most
profitable technical map parameters, as well as of the best conditions
of economic outlay.

We must take into consideration the form of information which we
want to introduce into the system’ input according to the source cf
their acauisition. Most freguently they appear in the form of alpha-
numeric, photogrammetrical (tonal) and linear maps.

Pieces of information understood in this way may be registered in
a digital or an analog form. In the data registration process it is im-
portant, especially for photogrammetric sources and the linear map, the
occurance of colour areas, so in effect, from the point of view of data
registration, we .can consider information in different parts of the spec-
trum. In view of such a philosophy, for photogrammetric methods, as:
well as for earlier linear maps, still more sophisticated scanners are
indispensable. In their structure it is becoming customary to search for-
such scanning technigues which would protect the use an image cor-
relation technigue with the possibility of converting it into an electrical
signal suitable for entry into a cartographical data bank memory.

An essential problem for images acguired from air and space-borne
platforms is their orientation assurance especially for scanning methods.
Scanner orientation considerably conditions the guality of images in.
geometrie meaning and has a decisive influence on resolution. Progress:
may foliow after the construction of a new generation of scanners,.
allowing for application of inertial technologies and interference measu-
rements. The conseguence of such a procedure will be the possibility
of assuring fuli orientation for each of the lines of a scanner image,
even for a single ,pixel”. It will make it possible to look in a new
manner on guality information obtained in individual parts of the
spectrum, and in conseguence it will widen and specify themati¢ infor-
mation presented on a map. Successes obtained in inertial package by
Ferranby land surveyor and other firms in the US and Canada make
such expectations realistic for the coming years.

2.2. Long-Term Rsauirements

From the point of view of the guality and velocity (volume) of image-
Processing, that will be discussed later on, and digital processing incon-
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venience, which | mentioned in the introduction, there occurs a need for
image operations (addition, substraction, etc.). Attractiveness of such an
approach is obvious due to the map editing process, not to mention the
advantages resulting from the considerable speed of such systems (infor-
mation access) in relation to classical technigues. In light of such needs,
the vision of practical technologies using the attainment of interference
images by means of holographic mehods and more successful experiments
utilizing diffraction phenomena, especially optical filtration, allow the
expectation of scanners with Fourier spectrum recording and practical
systems of thematic information extraction in the process of its filtra-
tion [7].

3. Methods and technigues for processing airborne and spaceborne
imagery

3.1. Digital systems oj image processing

Acknowledging surfacial density as the most important parameter
of the composition of map content, which in the quantitative meaning
corresponds with the density of graphic signs, we can alter the image
of a map to a matrix form, in which each of the elements will be
assigned to a natural phenomenon, anthropogenetic phenomenon and
some individual features. During the map creation process these visual
phenomena may take the form of thematic overlays.

In the gometric interpretation, units of such a matrix of a map
picture may be assigned an appropriate ordering feature, cartographie
grid is particularly suitable for the purpose.

If we mark by ay an element of a matrix which corresponds to the
grid system coordinates (i, j), where i~ N1 and then a}i matrix
unit is defined by the following expression:

a» =(«*)
where examples of a” may be:
ah — natural phenomena,
aj — anthropogenetic phenomena,
a? — individual features,
a§ — user’s priorities,
Ni. ~2 — belong to the set of natural numbers.

This kind of spatial record in the form of marked fields for individual
geographical grid meshes allows the recording of any kind of information.
Essential, at the moment, limitations which appear in the digital
image processing systems are connected with the storage capacity, data
transmission and their storage [4], In the author’s opinion, in order to

25



find solution, laser systems for images recorded on optical disc will
have a more universal application. Systems elaborated by Philips, Thom-
son, Drexter allowing for accumulation or registration of many thousands
of colour images on a metalized carrier by means of a suitable focused
laser beam are especially most promising.

Accessibility of one image among thousands of others in the form
of a monitor display takes a few seconds. The essential activity of such
systems needs the output of image operations to be gathered on a video-
-disc, from where, with the help of a read-out laser, they can be dis-
played on the monitor. The configuration of such a system is presented
in Fig. 1

DIGITAL SYSTEM CONFIGURATION OF OPERAIION ON IMAG.ES

Fig. 1

The method of coding cartographic information becomes essential
due to the automatization process of its acauisition, processing and
displaying. Three possibilities can be distinguished:

1) Computer rastering [6],

2) optical rastering for tonal information,

3) optical filtering and then rastering (for conventional linear maps).

The coded information concerning particular images is recorded in
the video data bank through the addressing system and laser.

The process of map editing is based on recalling the ihformation
recorded in image seauences from the data bank with the use of an
interactive Computer.
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Overlaping of the information from different sources can be new in-
formation concerning a particular topie and it must be recorded as a new
image in the data bank. There is also a possibility, with the help of the
laser system, of displaying information on light-sensitive materiat or
preparing a ready-made printing form.

The attractiveness of this system is based on the possibility of its
implementation in the entire process of acguisition, processing, editing
and displaying of cartographic information or its implementation only
in individual stages.

3.2. Analog methods of image processing

The convenience of systems that convert images to analog form con-
ditions the tests of optical image processing [5],

To elaborate, optical processors making operations out of automatic
processing their link with the Computer is necessary for assuring
reguired circulation and reciprocal ,complement” information. Coupling
memory with an optical processor should take place with the help of an
hierarchie organized memory. This role may be played in the future
by the holographic memory.

Holographic memory linked with an optical processor should take
place via dynamie holograms playing the role of a scratchpad store.
It can be expected that the practical use of holographic memory in
optical processors will assure a growth rate of processing systems by
a few orders of magnitude compared to current methods. This
optimistic view is based on the progress in materiat technologies, espe-
cialty that of thermoplastic, photoptastic thin metal membrans, electro-
optical crystals etc.

4. Conclusion

On the basis of the performed analysis of the development trends
in the automatization of cartographic processes a complex approach to
acguisition, processing and presentation of cartographic information is
observed.

It must be expected that in the technigues of data acguisition there
will be an inereasing withdrawal from traditional photographic materials
in favour of scanner recording with simultaneous display of digital
information in a form suitable for recording in video systems.

We expect a generat use of primary colours and raster as Identification
systems and information coding and the use of coherent light in the
process of realization of cartographic data banks, as well as illustration
of results of output information.
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HENRYK ZENON KOWALSKI

SYSTEME INTEGRE D’ACQUISITION, DE TRAITEMENT
ET DE VISUALISATION DES INFORMATIONS CARTOGRAPHIQUES

Resume

Depuis plus de 20 ans l'on perfectionne d’une faeon permanente les systemes
automatigues d’acquisition, de traitement et de visualisation des resultats dans
differents organismes cartographigues. Dans TlInstitut de Geodesie et de Carto-
graphie a Varsovie, depuis quelques annees sont poursuivies des etudes et des
essais sur les systemes d’elaboration automatique de cartes les plus utiles'dans
les conditions polonaises. Quelques-uns de ces travaux ont ete presentes auparavant
dans les editions mantionnees a la fin de ZTarticle.

Ici Tauteur presente les resultats recents de ses recherches et etudes et montre
les perspectives de la realisation d’un systeme integre qui, d’une fagon complexe,
permettrait Tetablissement automatique d’une carte a la base de differentes formes
d’acquisition d’informations de source.

Dans le procede photogrammetrique d’acquisition de donnees, lauteur suggere
la necessite de la mise au point d’un scanner inerte, qui permettrait de determiner
Torientation des lignes respectives de I'image et c’est la qu’il voit la possibilite
d’une amelioration du pouvoir de resolution des Scanners. Dans le procede du traite-
ment des images lauteur developpe son idee du systeme video-cartographique

28



adapte aux differentes sources d’acquisition d’informations publiee en 1979 a Re-
ston (E.U.)> Par contre Tauteur voit dans des delais plus eloigues le deyeloppement
de ces systemes dans les methodes optigues du traitement de I’image.

Traduit par: M. Bohdan Jakubowski

XEHPbIK 3EHOH KOBAIJIbCKM

MHTErPMPOBAHHAH CMCTEMA TIOJiyHEHMH, OEPAEOTKM
M OTOEPA2KEHMH KAPTOrPA<S>MHECKMX MHOOPMAIJMIJI

Pe3wme

cBbirne 20 jieT BeaeTCH nocTOHHHOe coBepmeHCTBOBaHMe aBTOMaTMHecKMx CMCTeM
nojiynenHH, o06pa6oTKM M 0TO6palKenMH pe3yjibTaTOB b pa3JiMHHbix KapTorpa<$>MHe-
ckmX opraHM3auMHx. HecKOJibKO. JieT B MHCTKTyTe reofle3nn M KapTorpatJiMM b Bap-
maBe BeryTCH MccjiefloBaHMH M SKcnepMMenTbi NO CMCTeMaM ajih aBToOMaTMHecKoro
npOM3BOfICTBa KapT, KOTOpbie SbiJiM 6bi HaM6ojiee npuroflHbi b nojibCKMx ycjiOBMftx.
HeKOTOpbie H3 3tmx pa6éoT BbijiM npe~CTaBJlieHbi paHbine b ny6jiMKaii;MHX, yKa3anHbix
B KOHLje pa6oThbi.

B saHHOH ny6jiMKai;MM aBTOp M3JiaraeT nocjieflHMe pe3yjibTaTbi cbomx Mccne~o-
BaHMH u npeflCTaBJiaeT nepcneKTMBbi peaJiM3auMM CMCTeMbi, Koropaa KOMnjieKCHbiM
cnocoSoM flasajia 6bi bOSI’ankiiOCtb co3flanMH KapTbhi aBTOMaTMnecKMM nyTeM Ha
OdiOBe pa3iibix <J)opM nO0Jiy'iaeMOM ncxoflHOit MiicfiopMaijMM.

B npoitecce 4)0T0OrpaMMeTpMHecKOr0 nojiynequi 2jaHHbix aBTOp BHymaeT nOTpeS-
HOCTb c03flaiiMH Miiepi;Malibnoro CKanepa, KOTOpbiw MMeji 6bi bosmojkhoctb onpefle-
JieHMH OpMeHTai"MM OTfleJibHbIX JVHVM M306paJkeHMH, M3TMM nyTeM BMfIHT BO3MOJK-
HOCTb nOBbimeHMH paapeinMTejibHOpt ¢cnOCO6HOCTM CKanepoB. B npouecce o06paboTKH
M3o06pajkeHMM aBTop pa3BMBaeT cboio urew BM,zjM0-KapTOrpaci)MHecKOM CMCTeMbi, ONYy-
SjiMKOBaniiyK) b Reston (CH|A), npM MenHTejibno k pa3nbiM MCTOHiIiIMKaM nojiyneiina
MH()OpMailMiji.

3aTO b onTMMecKnx MeTOAax 00paOoTKM M306pasKeHMfl aBTop bh”ht pa3BMTne
3tmx OMCTeM b flajibHeMuieM 6y~ymeM.
llepeBO”: Ro6za Totstikowa



HENRYK ZENON KOWALSKI

ZINTEGROWANY SYSTEM POZYSKIWANIA, PRZETWARZANIA
| ZOBRAZOWANIA INFORMACJI KARTOGRAFICZNYCH

Streszczenie

Od ponad 20 lat dokonywane jest ciggte doskonalenie systeméw automatycz-
nych pozyskiwania, przetwarzania i zobrazowania wynikéw w réznych organiza-
cjach kartograficznych. Od kilku lat w Instytucie Geodezji i Kartografii trwaja
studia i eksperymenty nad systemami do automatycznej produkcji map, ktore
bytyby najbardziej uzyteczne w polskich warunkach. Niektére z tych prac prezen-
towano wczes$niej w publikacjach podanych na konfcu artykutu.

W tej publikacji autor przedstawia ostatnie wyniki swoich badafA i studiéw
i prezentuje perspektywy realizacji zintegrowanego systemu, ktéry w sposéb kom-
pleksowy dawatby mozliwo$¢ tworzenia mapy w sposéb automatyczny w oparciu
o rézne formy pozyskiwanych informacji zrédtowych.

W procesie fotogrametrycznego pozyskiwania danych autor sugeruje potrzebe
budowy skanera inercjalnego, ktéry miatby mozliwos¢ okreslenia orientacji dla
poszczeg6lnych linii obrazu i na tej drodze upatruje mozliwosci podniesienia roz-
dzielczosci skaneréw. W procesie przetwarzania obrazéw autor rozwija swoja idee
video-kartograficznego systemu opublikowang w Reston (USA) w 1979 r. w dosto-
sowaniu do réznych zrédet pozyskania informacji. Natomiast w optycznych meto-
dach przetwarzania obrazu autor widzi rozw6j tych systeméw w dalszej przysztosci.
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