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P R O C E E D IN G S OF TH E IN ST IT U T E  OF G E O D E SY  A N D  C A R T O G R A P H Y

H E N R Y K  ZENON K O W A L S K I

An Integrated system for acquisition, processing and displaying 
cartographic information

A b s t r a c t .  In  this report, the perspectives of developm ent in  au tom atization  
of cartographic processes are show n at the stage of data acąuisition, th e ir  processing 
and  presentation . D igital and analog m ethods of data  processing w ere discussed, 
especially images, concluding w ith  the possibility of constructing  an  in tegrated  
system  for the acąuisition, processing and display of cartographic inform ation.

1. Introduction

The cu rren t technology of m ap compilation and up-dating is at 
p resent, stated  by analog and digital m ethods of acąuisition, processing 
and  rendering of image inform ation.

From  the point of view of technological execution —  m aps are realized 
about 90% of the tim e by photogram m etric methods, utilizing a num ber 
of highly autom ated devices.

Interactive Computer system s, needed as data processors in the process 
of map generation, are freąuen tly  used.

The basie technological problem s which at p resent arise, especially 
them atical m aps compilation, resu lt from  the necessity of converting 
analog inform ation (imagery) processing into digital form  and vice versa. 
These unitę w ith inform ation preprocessing, coding, p a tte rn  recognition 
and  obviously w ith capacity and Computer access. In the au tho r’s opinion 
at present, and still m ore in the fu tu rę , an  im agery is becoming the m ain 
problem  on which the a tta inm ent of m aps is conditioned. For several 
years  now, a t the Institu te  of Geodesy and Cartography in W arsa w, 
studies and experim ents have been conducted on autom atic m ap pro- 
duction system s m ost useful in Polish conditions. Some of this work 
has been presented a t the sem inar in  Nairobi in  1978 and at the 
4th In ternational Auto-Carto Sem inar in Reston — USA in 1979 [1, 2]. 
The outlook on in tegration of the m apping process w ith the use of 
au tom atic  reg istra tion  techniąues, read-out and selection of inform ation 
w as discussed in the au tho r’s paper a t the lOth In ternational Cartographic 
Conference ICA in Tokyo in 1980 [3].

In  this rep o rt I w ant to present the actual perspectives of autom ati-
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zation in cartography taking into consideration its com plexity a t the  
stage of acąuisition, processing and presentation.

2. Data acąuisition

2.1. Short Term Reąuirements

As it is known, the applied technology is the function of the m ost 
profitable technical map param eters, as well as of the best conditions 
of economic outlay.

We m ust take into consideration the form  of inform ation which we 
w ant to introduce into the system ’s input according to the source cf 
their acąuisition. Most freąuently  they appear in the form  of a lpha- 
num eric, photogram m etrical (tonal) and linear maps.

Pieces of inform ation understood in this way m ay be registered in 
a digital or an analog form. In the data registration process it is im - 
portant, especially for photogram m etric sources and the linear map, th e  
occurance of colour areas, so in effect, from  the point of view of da ta  
registration, we .can consider inform ation in different parts of the spec­
trum . In view of such a philosophy, for photogram m etric methods, as: 
w ell as for earlier linear maps, still more sophisticated scanners a re  
indispensable. In their s truc tu re  it is becoming custom ary to search for- 
such scanning techniąues which would protect the use an image cor- 
relation techniąue w ith the possibility of converting it into an electrical 
signal suitable for en try  into a cartographical data bank memory.

An essential problem  for images acąuired from air and space-borne 
platform s is their orientation assurance especially for scanning m ethods. 
Scanner orientation considerably conditions the ąuality  of images in. 
geometrie meaning and has a decisive influence on resolution. Progress: 
m ay folio w after the construction of a new generation of scanners,. 
allowing for application of inertial technologies and interference m easu­
rem ents. The conseąuence 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 
m anner on ąuality  inform ation obtained in individual parts of the 
spectrum , and in conseąuence it will widen and specify them atić infor­
m ation presented on a map. Successes obtained in  inertial package by 
Ferranby  land surveyor and other firm s in the US and Canada m ake 
such expectations realistic for the coming years.

2.2. Long-Term Rsąuirements

From  the point of view of the ąua lity  and velocity (volume) of image- 
Processing, th a t will be discussed later on, and digital processing incon-
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venience, which I m entioned in the introduction, there  occurs a need for 
image operations (addition, substraction, etc.). A ttractiveness of such an 
approach is obvious due to the m ap editing process, not to m ention the 
advantages resulting from  the considerable speed of such system s (infor­
m ation access) in relation to classical techniąues. In light of such needs, 
the vision of practical technologies using the a tta inm ent of in terference 
images by means of holographic mehods and more successful experim ęnts 
utilizing diffraction phenomena, especially optical filtration , allow the 
expectation of scanners w ith Fourier spectrum  recording and practical 
system s of them atic inform ation extraction in the process of its f iltra ­
tion [7].

3. Methods and techniąues for processing airborne and spaceborne
imagery

3.1. Digital systems oj image processing

Acknowledging surfacial density  as the m ost im portant param eter 
of the composition of map content, which in the quan tita tive  m eaning 
corresponds w ith the density of graphic signs, we can a lter the image 
of a map to a m atrix  form , in which each of the elem ents will be 
assigned to a na tu ra l phenomenon, anthropogenetic phenom eńon and 
some individual features. During the map creation process these visual 
phenom ena m ay take the form  of them atic overlays.

In the gom etric in terpretation , units of such a m atrix  of a map 
picture m ay be assigned an appropriate ordering feature, cartographie 
grid  is particu larly  suitable for the purpose.

If we m ark by ay an elem ent of a m atrix  which corresponds to the 
grid system  coordinates (i, j), where i ^  N 1 and then  a}i m atrix
un it is defined by the following expression:

a» =(«*)
w here exam ples of a ^ m ay be:

ah — natu ra l phenomena,
a -j — anthropogenetic phenomena,
a?. — individual features,
a*j — user’s priorities,

^ i .  ^2 — belong to the set of na tu ra l num bers.
This kind of spatial record in the form  of m arked fields for individual 

geographical grid meshes allows the recording of any kind of inform ation.
Essential, at the moment, lim itations which appear in the digital 

image processing system s are connected w ith the storage capacity, data 
transm ission and their storage [4], In the au tho r’s opinion, in order to
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find solution, laser system s for images recorded on optical disc will 
have a more universal application. Systems elaborated by Philips, T hom ­
son, D rex ter allowing for accum ulation or registration of m any thousands 
of colour images on a m etalized 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 m onitor display takes a few seconds. The essential activity of such 
system s needs the outpu t of image operations to be gathered on a video- 
-disc, from  where, w ith 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 O PERAilON  ON IMAG.ES

Fig. 1

The m ethod of coding cartographic inform ation becomes essential 
due to the autom atization process of its acąuisition, 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 inform ation concerning particular images is recorded in

the video data bank through the addressing system  and laser.
The process of m ap editing is based on recalling the ihform ation 

recorded in image seąuences from  the data bank w ith the use of an 
interactive Computer.
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Overlaping of the inform ation from  different sources can be new in­
form ation concerning a particu lar topie and it m ust be recorded as a new 
image in the data bank. There is also a possibility, w ith the help of the 
laser system, of displaying inform ation on light-sensitive m ateria ł or 
preparing a ready-m ade prin ting form.

The attractiveness of this system  is based on the possibility of its 
im plem entation in the entire  process of acąuisition, processing, editing 
and displaying of cartographic inform ation or its im plem entation only 
in individual stages.

3.2. Analog methods of image processing

The convenience of system s th a t convert images to analog form  con- 
ditions the tests of optical image processing [5],

To elaborate, optical processors m aking operations out of autom atic 
processing their link w ith the Computer is necessary for assuring 
reąu ired  circulation and reciprocal „com plem ent” inform ation. Coupling 
m em ory w ith an optical processor should take place w ith the help of an 
hierarchie organized memory. This role m ay be played in the fu tu rę  
by the holographic memory.

Holographic m em ory linked w ith an optical processor should take 
place via dynamie holograms playing the role of a scratchpad storę. 
It can be expected tha t the practical use of holographic m em ory in 
optical processors will assure a grow th ra te  of processing system s by 
a few orders of m agnitude com pared to cu rren t methods. This 
optimistic view is based on the progress in m ateriał technologies, espe- 
cialły tha t of therm oplastic, photopłastic th in  m etal m em brans, electro- 
optical crystals etc.

4. Conclusion

On the basis of the perform ed analysis of the developm ent trends 
in the autom atization of cartographic processes a complex approach to 
acąuisition, processing and presentation of cartographic inform ation is 
observed.

It m ust be expected th a t in the techniąues of data acąuisition there  
will be an inereasing w ithdraw al from  traditional photographic m aterials 
in  favour of scanner recording with sim ultaneous display of digital 
inform ation in a form  suitable for recording in video system s.

We expect a generał use of prim ary colours and raste r as Identification 
system s and inform ation 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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Translation: A ndrzej S kirm unt

H E N R YK  ZENON K O W A L SK I

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

R e s u me

Depuis plus de 20 ans l’on perfectionne d’une faęon perm anente les system es 
au tom atiąues d’acquisition, de tra item en t et de visualisation  des resu lta ts  dans 
differents organism es cartographiąues. Dans T lnstitu t de Geodesie et de C arto­
graphie a Varsovie, depuis quelques annees sont poursuivies des etudes et des 
essais sur les systemes d’elaboration  autom atique de cartes les plus u ti le s ' dans 
les conditions polonaises. Quelques-uns de ces travaux  ont ete presentes au p arav an t 
dans les editions m antionnees a la fin  de 1’article.

Ici 1’au teu r presente les resu ltats recents de ses recherches et etudes et m ontre 
les perspectives de la realisation  d’un system e in tegre qui, d’une faęon complexe, 
pe rm e ttra it 1’etablissem ent autom atique d’une carte  a la base de d ifferentes form es 
d’acquisition d’inform ations de source.

Dans le procede photogram m etrique d’acquisition de donnees, 1’au teu r suggere 
la necessite de la mise au point d ’un scanner inerte, qui perm ettra it de determ iner 
1’orien tation  des lignes respectives de l’image et c’est la qu ’il voit la possibilite 
d’une am elioration  du pouvoir de resolution des Scanners. Dans le procede du tra ite ­
m ent des images 1’au teu r developpe son idee du system e v ideo-cartographique
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adapte aux dłfferentes sources d’acquisition d ’inform ations publiee en 1979 a Re- 
ston (E.U.)> P ar contrę 1’au teu r voit dans des delais plus eloiąues le deyeloppem ent 
de ces system es dans les m ethodes optiąues du tra item en t de l’image.
T radu it par: M. Bohdan Jakubow ski

X EH PbIK  3EHOH KOBAJIbCKM

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

P e 3 w m e

C B b ir n e  20 jie T  B e a e T C H  n o cT O H H H O e  c o B e p m e H C T B O B a H M e  a B T O M a T M H e c K M x  C M CTeM  

n o j iy n e n H H ,  o6pa6oTKM m 0T0 6p a J K e n M H  p e 3 y j ib T a T O B  b p a 3 J iM H H b ix  K a p T o rp a < $ > M H e - 

ckmx o p r a H M 3 a u M H x .  H e cK O J ib K O . J ie T  b M H C T K T y T e  r e o f le 3 n n  m K a p T o rp a tJ iM M  b B a p -  

maBe B e ^ y T C H  M c c jie flO B a H M H  m S K c n e p M M e n T b i  no C M C T e M aM  ajih a B T O M a T M H e c K o ro  

n p 0 M 3 B 0 f lC T B a  K a p T ,  K O T O p b ie  Sb iJ iM  6 b i H a M 6 o j ie e  n p u r o f lH b i  b n o j ib C K M x  yc j iO B M ftx .  

H e K O T O p b ie  H 3  3tmx p a ó o T  B b ij iM  n p e ^ C T a B J ie H b i p a H b in e  b n y 6 j iM K a ii;M H X ,  y K a 3 a n H b ix  

B KO H Lje  p a 6 o T b i.

B s a H H O H  n y 6 j iM K a i;M M  a B T O p  M 3 J ia ra e T  n o c j ie f lH M e  p e 3 y j ib T a T b i  cbomx M c c n e ^ o -  

B a H M H  u  n p e f lC T a B J ia e T  n e p c n e K T M B b i  p e a J iM 3 a u M m C M C TeM b i, Koropaa K O M n j ie K C H b iM  

c n o c o S o M  f l a s a j ia  6 b i bosmojkiioctb c o 3 f la n M H  K a p T b i  a B T O M a T M n e c K M M  n y T e M  Ha 
O d iO B e  p a 3 i ib i x  <J)opM  n 0 J iy 'i a e M 0 M  n c x o f lH O it  M iic f io p M a ijM M .

B n p o i ^ e c c e  4 ) 0 T 0 r p a M M e T p M H e c K 0 r 0  nojiyneuMfi ? ja H H b ix  aBTOp BHymaeT nOTpeS- 
H OCTb c 0 3 f la iiM H  M i ie p i ;M a J ib n o r o  C K a n e p a ,  K O T O pb iw  M M eji 6 b i  bosmojkhoctb o n p e f l e -  

J ieH M H  O pM eH Tai^M M  O T fle J lb H b IX  JIMHMM M 3 0 6 p aJK e H M H , M 3TMM n y T e M  BM flHT B03M0JK- 
H OCTb n O B b im e H M H  p a a p e in M T e j ib H O p ł  c n 0 C0 6 H 0 CTM C K a n e p o B .  B n p o u e c c e  o 6 p a 6 o T K H  

M 3 o 6 p a jK eH M M  a B T o p  p a 3 B M B a e T  cboio u ^ e w  B M ,z jM 0 -K ap T 0 rp ac i)M H e cK 0 M  CM CTeM bi, ony- 
SjiMKOBaniiyK) b Reston (CHIA), n p M M e n H T e j ib n o  k  p a 3 n b i M  M CTO HiiM KaM  n o j i y n e i i n a  

MH(|)OpMaiIMji.
3aTO b onTMMecKnx MeTOAax oópaOoTKM M3o6pa5KeHMfl aBTop bh^ht pa3BMTne 

3tmx CMCTeM b flajibHeMuieM 6y^ymeM.
IlepeBO^: Róża Tołstikowa



H EN RYK  ZENON K O W A L SK I

ZINTEGROWANY SYSTEM POZYSKIWANIA, PRZETW ARZANIA 
I ZOBRAZOWANIA INFORMACJI KARTOGRAFICZNYCH

S t r e s z c z e n i e

Od ponad 20 la t dokonyw ane jest ciągłe doskonalenie system ów autom atycz­
nych pozyskiwania, p rzetw arzania i zobrazow ania w yników  w  różnych organiza­
cjach kartograficznych. Od kilku  lat w Instytucie Geodezji i K artografii trw a ją  
studia i eksperym enty nad system am i do autom atycznej produkcji map, k tóre 
byłyby najbardziej użyteczne w polskich w arunkach. N iektóre z tych prac p rezen­
tow ano wcześniej w publikacjach podanych na końcu artykułu .

W tej publikacji au to r przedstaw ia ostatnie w yniki swoich badań i studiów  
i p rezentuje perspektyw y realizacji zintegrowanego systemu, k tóry  w  sposób kom ­
pleksowy daw ałby możliwość tw orzenia m apy w sposób autom atyczny w oparciu
o różne form y pozyskiw anych inform acji źródłowych.

W procesie fotogram etrycznego pozyskiwania danych au to r sugeruje potrzebę 
budowy skanera inercjalnego, k tóry  m iałby możliwość określenia orientacji dla 
poszczególnych linii obrazu i na tej drodze upatru je  możliwości podniesienia roz­
dzielczości skanerów. W procesie p rzetw arzania obrazów au to r rozw ija sw oją ideę 
video-kartograficznego system u opublikow aną w Reston (USA) w 1979 r. w  dosto­
sow aniu do różnych źródeł pozyskania inform acji. N atom iast w  optycznych m eto­
dach przetw arzania obrazu au to r widzi rozwój tych system ów w dalszej przyszłości.
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