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

B OG D A N  NEY

The Institute of Geodesy and Cartography —  its scientific 
outline, cartographic investigations and International activity

A b s t r a c t .  The ai m of this paper is to introduce the In stitu te  of Geodesy 
and C artography (IGiK) to the partic ipan ts of the l l t h  In ternational C artographic 
ICA Conference. This In stitu te  represen ts Poland in  the In ternational C artographic 
Association. The paper presents: the outline of the In s titu te ’s history, directions 
of scientific investigations carried  out a t the  Institu te , . results and cu rren t 
directions of cartographic investigations, organization  and activities of th e  In stitu te  
and its activ ity  in  the field of In ternational scientific and scientific-technical 
cooperation.

Introduction

The Institu te of Geodesy and Cartography, which represents Poland 
in the In ternational Cartographic Association, cordially welcomes the 
participants of the l l t h  In ternational ICA Conference. Cartographers 
and other scientists from  the Institu te  are tru ły  glad th a t cartographers 
from  all over the world can be their guests and th a t it will be possible 
to exchange experiences and opinions w ith them , to discuss recent results 
of world cartography, to consolidate the existing and to establish new 
friendly  relations.

We welcome you, our Honourable Colleagues, on the Polish land, in 
our capital. We wish you a successful and p leasant stay.

W ith regard  we greet all representatives w ith Respectable Professor 
Orm eling, the President, and w ith Honourable Mr. Hedbom, the Secre- 
tary-T reasurer.

Ladies and Gentlem en, as Director please let me, introduce our In­
stitu te  to you. I would like to characterize its scientific outline in this 
paper, as well as the ways and m ethods of its activities and its In ter­
national activity. Selected cartographic problem s will be discussed by 
m y colleagues from  IGiK in fu rther elaborations of this volume.

1. Outline of the Institute’s history

The Institu te  of Geodesy and Cartography has been active for over 
37 years. It was founded on M arch 30, 1945 and nam ed Scientific-and-
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-Research Institu te of Geodesy. It belongs to the oldest institutes of this 
type in Poland. It has been working w ithin the fram ew ork of the S tate 
G eodetic-and-Cartographic Service.

On its founding, our Institu te was the second scientific institu tion  
of geodetic services in the socialist countries after the Central Scientific- 
-and-Research Institute of Geodesy, Photogram m etry and C artography 
in Moscow, which has existed sińce 1928.

Professor Edward W archałowski (1885— 1963), a well known Polish 
scientist — surveyor, rector of the W arsaw Technical University and 
la te r the President of the Head Office of the C ountry’s M easurem ents, 
was the organizer and the first director of the Institute.

In the first period of its existence, 1945— 1951, the activities of the 
Institu te  were directed on elaborating new methods and techniąues of 
geodetic computations, as well as on rules and designs of basie netw orks. 
Investigations of geodetic methods for m easurem ents of ground and 
construction deform ations were also started  in this period.

Professor Stanisław  K ryński became the director of the Institu te in 
March, 1952 and he held this post for 22 years, that is till mid-1974. 
The Institute, well developed from  the personnel point of view and 
eąuipped w ith necessary devices and laboratories, became active in 
realization of basie tasks of the geodetic-and-cartographic service. The 
rangę of investigations carried out at the Institute was system atically 
expanded, including successive directions of- elaborations, connected with 
needs of the national economy. The Institu te reactivated and developed 
the astronomical-and-geodetic observatory at Borowa Góra, undertook 
preservation of the unit of length and drecking out the precision of 
geodetic gaugos, took-up and developed generał technical activities in 
the field of scientific-technical information. A m echanical-and-design 
centre was organized, which aimed at designing and m aking particu lar 
geodetic and cartographic devices.

Since 1955, the Institu te has been active under the curren t name. 
During the last period (sińce 1974) a fu rther developm ent of the rangę 
of scientific. tasks of IGiK took place. Instrum ental-and-designing di- 
rection has been modernized, new m easurem ent m ethods and techniąues 
have been introduced, among others, in the field of interference and 
diffraction. Investigations concerning applications of special airborne and 
spaceborne photographs for the needs of various scientific, economic and 
st.ate adm inistrative branches, carried out from  scientific and practical 
points of view have been started . Since January  ls t, 1976, the Polish 
Centre of Remote Sensing (OPOLiS) has been active, which perform s 
the function of the coutry’s rem ote sensing centre. The Centre is eąuipped 
w ith m odern devices for processing and in terpretation  of satellite and 
airborne images, registered on photographs or on m agnetic tapes.
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2. Directions of scientific investigations of IGiK

The scientific elaborations of the Institu te  of Geodesy and Carto­
graphy are very vast. They can be divided into the five following 
directions: geodesy, photogram m etry, cartography, rem ote sensing, de- 
signing and construction of new devices for geodesy and cartography. 
A brief characteristic of problem s represented by the particu lar directions 
is presented below.

G e o d e s y :
— studies on installation and m odernization of horizontal and vertical 

geodetic networks,
— investigations of curren t m ovem ents of the E arth ’s crust and elabo­

ration of maps of these movements,
— new m ethods and technologies for determ ining astronom ical co- 

ordinates and azim uths w ithin geodetic netw orks,
— gravim etric m easurem ents and elaboration of gravim etric maps 

for geodetic purposes,
— m easurem ents of the E arth ’s m agnetism  and elaboration of com- 

ponent maps of the m agnetic field,
— perm anent preservation of the un it of length, com paration of wire 

and tape gauges, new m ethods and technologies of m easurem ents of 
standard length bases and other problem s concerning geodetic m etrology.

— m ethodology and technologies of a ttesta tion  of electrom agnetic 
distance m eters and their application for basie and detailed m easurem ents 
ef geodetic netw orks,

— m ethods and specialistic devices for engineering m easurem ents- 
deform ation and dislocation m easurem ents of engineering structures, 
w ater dams and of sim ilar objects, m easurem ents for assem blying large 
structu res, m achines and devices, m easurem ents for setting  out large 
s tructu re  designs.

P h o t o g r a m m e t r y

Investigations in the field of aerial photogram m etry carried out a t 
IGiK concern m ainly elaboration and im provem ent of m ethods and 
technologies of the following tasks:

— elaboration of large-scale maps,
— application of orthophotogram m etry for elaboration of linear ele­

m ents of the topographic maps as well as, for elaboration of photo­
graphic maps,

— determ ination of deform ations in mming areas,
— aerotriangulation,
—  photogram m etric digital elaborations,
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— testing of new types and series of photogram m etric in stru - 
ments,

— elaborątion of them atić maps by means of photogram m etric me- 
thods.

In the field of terrestria ł and close rangę photogram m etry, research 
problem s of activities of the Institu te include methods, techniąues and 
technologies of m easurem ents and elaborations of:

— engineering sites,
— deform ations of structu res and constructions,
— fast changing biological processes,
— m icrophotogram m etry,
— photographs for medical needs,
— photographs for various fields of science,
— digital ęlaboration of results of photogram m etric m easurem ents.
C a r t o g r a p h y
Investigations in the field of methodology of cartographic elaborations 

as well as rules and methods of them atić map editing m ainly concentrate 
on:

— drafting m ethods of varied forms of the terra in  relief,
—  rules of generałization of contents of large-scale and m edium - 

-scale topographic maps,
—  m ethods and ways of cartographic projection of them atić map 

content elaborated for physical planning, rational ru ra l land utility , 
aerial traffic control, sea radiocomm unication, etc.

Problem s of the cartographic technologies m ainly concern:
— updating of maps,
— Iow reproduction edition of them atić maps,
— reproduction of orthophotomaps,
— printing of tone images w ithout rasters.
Directions of car-tographic elaborations of the Institu te will be di- 

scussed in more detail separately.
R e m o t e  S e n s i n g
Investigations and applications in this field include three basie types 

(groups) of problems, namely:
— determ ination of relations betw een features of airborne and space- 

borne images and photographs as well as natu ral objects, represented 
by these features,

— methods, techniąues. and technologies of basie and prelim inary 
Processing of source rem ote sensing data, which is usually  followed by 
branch data interpretation,

— m ethods and technologies of applications of rem ote sensing im a­
ges — satellite, aerial and terrestria ł, for d ifferen t practical purposes. 
These aims are m ainly connected w ith agriculture, fórestry, physical 
p lanning and protection of the environm ent. In the field of agri-
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culture rem ote sensing application is connected w ith such problem s 
as: recognition and determ inatión of crop structu re , investigation of 
m aturity  of crops and yield forecasting, investigation of health  state  of 
vegetation and determ inatión of damages caused by biotic and abiotic 
factors, investigations of water. relations in soil. Forestry  is f irs t of all 
in terested  in maps on the stand of trees and damage inventory w ithin 
stands, caused by biotic and aboitic factors.

For the needs of physical planning and protection of the environm ent, 
rem ote sensing deals w ith . such problem s as: elaboration of land use 
maps, elaboration of physiographic maps, investigation and m apping of 
pollution of w ater reservoirs, atm osphere and other components of the 
geographic envirorm ent.

C o n s t r u c t i o n  o f  e ą u i p m e n t
From  the following, already realized, designs can be mentioned:
—  system s and devices for determ ining deform ation and dislocations 

of engineering structures, such as feeler gauges, devices for m easurem ents 
of distances changes, recorders of foundation slopes, attachm ents for 
slope m easurem ents, etc.,

— devices for cartographic elaborations.
At present opto-electronics as well as m easu rin g , electronics are 

applied a t the Institu te  for the construction of m easurem ent eąuipm ent. 
It enables to represent m easured linear and angular values in a digital 
form . Techniąues connected w ith laser light, and among others in te r­
ferom etry, are also applied. The Institu te  has paten t rights for several 
tens of original construction solutions in the field of m easuring eąu ip­
m ent.

3. IGiK scientific cartographic elaborations

C artographic problem s were included in the activity  of the Institu te  
in 1956. They included d ifferen t tasks, from  conceptional and editing to 
technologies of m ap elaboration and publishing. They were connected 
w ith  various scales of maps, from  engineering and economic large-scale 
m aps, to generał, sm all-scale geographical maps.

In the period betw een 1958 and 1975 the following elaborations can 
be m entioned as the m ost im portant achievem ents of IGiK in the field 
of cartography: atlas of drafting of the Polish terra in  relief (elaborated 
and published in cooperation w ith the form er D epartm ent of C artography 
of the W arsaw Technical University), technology of elaborating relief 
m aps (applied in map production by the S tate Cartographical Publishing 
House), a m ethod of layer engraving for drafting maps, elaboration and 
perform ance (by the M echanical-and-Constructional D epartm ent of 
IGiK) of a set of engraving tools, a m ethod of stripped layer used in 
the  process of map reproduction, various special maps, among them  the
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geomorphological m ap of Poland at 1 : 500 000 scalę, published by the 
S tate Cartographical Publishing House (PPW K), the user’s need analysis 
connected w ith the content and accuracy of the basie map at 1 : 5 000, 
1 : 2 000, 1 : 1 000 and 1 : 500 scales, m ethods of editing d ifferent proble- 
m atic maps (them atic maps) for the needs of local physical planning.

The scientific investigations and the developm ent elaborations in the 
field of cartography, carried out at IGiK (sińce 1975), from  the point 
of view of aims and results can be divided into the following types:

1) coneepts of new maps, their system s and subsystems, directed on 
the needs of particular users,

2) developm ent and utilization of new sources and m ethods of in­
form ation acąuisition for cartographic needs,

3) im provem ent of already existing and elaboration of new m ethods 
and technologies for map elaboration, publishing and updating,

4) standardization of contents and forms of maps, elaborated for the 
needs of mass users.

The m ajority  of scientific cartographic problems which are solved 
a t the Institu te serves, of course, sim ultaneously more than  one of the 
above m entioned aims. Therefore, fu rther characteristics of this type of 
elaborations should be understood as a classification which is carried 
out according to leading aims (motives) of work.

N e w  s y s t e m s  a n d  s u b s y s t e m s  o f  m a p s

A classification of them atic maps for economic needs has been ela­
borated a t IGiK; an open system  has been proposed, enabling its flexible 
revision due to changing needs and conditions. The system  of them atic 
maps considers needs of different branches of the national economy, 
adm inistration and m anagem ent as well as needs of d ifferent environ- 
m ental planning levels. This system  is being utilized for program m ing 
of cartographic activity in the field of them atic maps, which are  co- 
ordinated in Poland by the Head Office of Geodesy and Cartography.

Jointly  w ith the Institu te of Environm ental Design IGiK, has ela­
borated and initiated  in practice the subsystem  of them atic m aps (16 
problem atic maps) for the needs of terrain  (local) physical planning. 
The subsystem  is the subject of a separate elaboration by J. Ciesielski, 
included iii th is publication. Sim ilarly, the subsystem  of socio-economic 
maps, elaborated at IGiK for the needs of rational utilization of agri- 
cu ltu ral productive land, is presented in a separate paper by. K. Pod- 
lacha.

Elaborations on methodology of state m aps and estim ation of bio- 
logical environm ent resources should be m entioned among fu rth e r in- 
vestigations concerning the system  of them atic maps, carried out a t our
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Institu te. It is of particular im portance and an up-to-date problem  due 
to the high social rank  of geographical environm ent protection in Poland. 

N e w  s o u r c e s  a n d  m e t h o d s  o f  i n f o r m a t i o n  
a c ą i s i t i o n  f o r  m a p  e l a b o r a t i o n
In this direction much attention should be paid to rem ote sensing. 

The introduction of m ethods on rem ote recording of objects and pheno- 
mena on and under the E arth ’s surface, and in the atm osphere, by m eans 
of utilizing a special scanner and photographic techniąues from  airplanes 
and satellites, considerably enriched the existing sources of cartographic 
data acąuisition. A part from essential expansion of the rangę of infor­
m ation content, rem ote sensing brought about the acceleration and 
shortening of the process of inform ation acąuisition. It has, in tu rn , 
a substantial influence on map up-dateness, particu larly  for those which 
contents include changing processes.

A more detailed discussion of this direction of cartographie elabo­
rations is presented in a separate paper by A. Ciołkosz included in th is 
publieation.

I m p r o v e m e n t  o f  m e t h o d s  a n d  t e c h n o l o g i e s  f o r  
m a p  e l a b o r a t i o n ,  e d i t i n g  a n d  u p d a t i n g  o f  m a p s  
In the psriod betw een 1976— 1980 an im portan t achievem ent of IGiK 

was the elaboration and productive im plem entation of technology for 
preparing orthophotom aps. An orthophotom ap includes m ore terr& in  in­
form ation than a conventional dashed map, and due to this fact, it has 
a wider rangę of application. It is particu larly  useful for the elaboration 
of new type of background maps for environm ental planning, technical 
designing and for elaboration and up-dating of the coun try ’s basie map. 
Orthophotom aps are im portant for them atic cartography, for exam ple 
for m apping of te rra in  deform ations caused by mining exploitation. The 
orthophotom ap technology, including its elaboration and reproduction, 
has been elaborated in cooperation w ith the S tate Geodetic and Carto­
graphic Enterprise. This technology has been subseąuently  m odified and 
improved. P articu la r features of m apped areas (for exam ple high m oun- 
tainous areas), and fu rth e r technical possibilities (stereoorthophoto) are 
considered for this reason.

The system  of spatial references, elaborated at IGiK in the form  of 
a uniform  country grid of the so-called, m arked areas, is very  im portant 
for cartography. The size of the basie side is eąual 5° of lattitude and 
10° of longitude. The area of Poland is divided into 72 strips and 61 
columns and the origin of the coordinate system  is located in the point 
w ith coordinates eąual <p =  55° and A =  14°. Sm aller units are the  
fields a t 1 : 100 000, 1 : 50 000 and 1 : 25 000 scales; the size of each is 
approx. 1 cm X 1 cm and the area, accordingly, approx. 100 ha, 25 ha 
and 6.25 ha. Each field has an  explicit coding designation, th a t resu lts  
from  adaptation of the system  to the com puterized and autom ated ela-
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boration of maps. The m arked areas allow to record the map content 
in a m atrix  form. The system  has been applied under the name PROMEL 
to process the data concerning resources and estim ation of biological- 
-and-soil and soil-and-land m elioration environm ent. The already  elabo­
rated  m aps concern such problems as: soils, needs of m elioration of arabie 
land, retention ability  of arabie land, agricultural usefulness of arabie 
land and needs of agrom elioration. The Office for Studies and Design 
of W ater M elioration and Country W ater Supply BIPROMEL is a partner 
of the Institu te in the developm ent and practical im plem entation of this 
system .

Among the problems included in the discussion and elaborated at 
p resent at the Institu te, the following m atters should be also m entioned:

— technological ensurance of realizatipn of the video-and-cartogra- 
phic system  w ith the utilization of photochronic layers as well as w ith  
the utilization of a ruby  or dye laser for them atic map eomposition 
according to the principle of adding particu lar images of elem entary  
m atrixes of map content,

— technology of up-dating a basie map at different scales,
— technology of up-dating maps of areas w ith technogenic motions 

(mining areas),
— technology of elaboration of a basie map at 1 :5  000 scalę by 

m eans of photogram m etric m ethods,
— up-dating of topographic maps w ith the utilization of satellite  

photographs (small-scales),
— digital technalogies for them atic map elaboration on the base ot 

satellite images.
Developmental trends in the field of autom ation of cartographic 

processes (H. Kowalski), digital processing of satellite photographs for 
them atic cartography (J. Domański and K. Lady Drużycka), as w ell as 
principles and  technologies of large-scale map up-dating (J. Zwierzyński) 
are subjects of separate papers presented in this publication.

S t a n d a r d i z a t i o n  o f  m a p s ’ c o n t e n t  a n d  f o r m

Elaborations in this field have been directed on the basie m ap 
(large-scale) and on them atic maps. Basic map users’ needs, concerning 
the m ap’s contents, have been thoroughly examined. It form ed the base 
fo r form ing conclusions concerning norms, which have been applied to 
elaborate the technical instruction K -l, „The basie m ap”, issued by the 
Head Office of Geodesy and Cartography. This instruction included the 
determ ination of the basie map, principles of sheet division, perform ing 
its im print, accuracy param eters of the map and detail description of 
m ap content in the form  of catalogue of conventional symbols. Map 
standards at all four scales, and the standard  of a fram e description are
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appended to this instruction. The K -l instruction has been obligatory 
sińce 1979. Technical principles K - l .2, elaborated a t our Institu te  and 
concerning the up-dating and m odernization of the basie map, are an  
appendix to this instruction.

The instruction K-3 concerns them atic maps and includes: principles 
of map classification, projection, division into sections and territo ria l 
units, m ethods for m ap designation w ith emblems, ru les of m ap editing, 
elaboration of the original sketch edition and a clean copy, reproductive 
principles, elaboration of im print and authorization of maps. The diagram  
of m ap classification and the model of im prin t are appended to the 
instruction. Supplem entary to the instruction K-3 are technical p rin ­
ciples: „Principles for editing them atic m aps” and „Elaboration of en- 
gineering-and-economic m aps of industrial plants by means of photo- 
gram m etric m ethods” , elaborated at the Institu te.

Works in  the field of them atic m ap standardization are continued, 
even though the K-3 instruction has been published, sińce they  concern 
an  open set of maps, and life m akes it necessary to introduce new types 
of cartographic elaborations.

4. Forms of work and activities of the Institute

Our Institu te  is a scientific, of a departam ental character institu te  
and thus it does not carry  out train ing activity  suitable for h igher 
schoois. The principal task of IGiK is to develop m ethods, techniąues 
and technologies of geodetic and cartographic elaborations for practical 
needs. This principal task is mainly* realized through the solution of 
scientific problem s which create practical new m ethods, devices and 
technologies.

The Institu te  works on a system  of an  economic account, which 
means, th a t the basie costs of m aintenance arę covered by financial 
m eans obtained from  paym ents for elaborating resu lts of research pu r- 
chased by custom ers. About half of all research works are carried out 
a t the order of the Head Office of Geodesy and Cartography, the Union 
of G eodetic-and-Cartographic Enterprises „GEOKART” and particu lar 
enterprises subordinated to GUGiK. The rem aining subjects (the second 
half of the whole) are ordered by different scientific institutions, adm i- 
nistrative and productive enterprises, which do not belong to the S tate 
Geodetic-and-Cartographic Service. Among them  are the economic de- 
partm ents and belonging to them  scientific institu tes of agriculture, 
forestry, geology, mining, power energy, transportation, building in- 
dustry ; the Polish Academy of Sciences and its scientific institu tes, the  
departm ent of science, higher education and technology, including higher 
schoois, and finally, d ifferent economic organizations as w ell as local 
country state  adm inistrative organs. A t the same tim e, p a rt of the
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accepted works are ordered by IGiK at other, specialized scientific 
centres. The participation of other centres in elaborations carried out and 
conducted by IGiK differ in particular years, but the average is approxi- 
m ately  30% for the last period. Higher schools, and particu larly  — but 
not exclusively — their departm ents (institutes works and chairs) of 
geodesy, cartography and geography are the m ain perform ers of investi- 
gations elaborated at the order of our Institute. The Institu te  acts as 
the generał coordinator in the field of scientific investigations carried 
out in Poland for the needs of geodetic-and-cartographic practice. Since 
1980, the Institu te financed by the state (through the Polish Academy 
of Sciences) has also been conducting investigations in the field of rem ote 
sensing in the fram ew ork of the so called, crucial problem  of space 
research and their peaceful application.

It should be underlined tha t in the rangę of all u tility  problem s and 
which at the same tim e dominate a t IGiK, the Institu te is coresponsible 
for practical application of the results. During practical introduction of 
results, the Institu te is helpful for the introducing units (m stitutions) 
m ainly for the geodetic-and-cartographic enterprises). -Forms of this help 
are: education of engineers and technicians in the sphere of practicing 
new m ethods and techniąues, consultations for introducing units (insti- 
tutions) and publishing detailed directions, instructions, descriptions etc., 
for the need of practicians.

A part from  basie activity, concerning scientific investigations, the 
Institu te  perform s the so called generał technical activity, which is 
conducive to technical developm ent and inerease of professional level 
of geodetic-and-cartographic personnel in Poland. The generał technical 
activity  of IGiK includes:

— scientific-and-technical information,
— normalization,
— paten t protection,
— publishing,
— exhibitions.
The m ain departam ental lib rary  is active a t the Institu te for readers 

from  all over the country. It consits of the largest collection of geodetic 
books in Poland and it subscribes over 100 foreign magazines.

The Institu te  issues the foliowing publications:
— the Proceedings of IGiK, which include original scientific ela­

borations,
—  Astronom ical Annual,
—  B ulletin  of IGiK, as the supplem ent to the m onthly Geodetic 

Review, published by the Polish Surveyors Association,
— Inform ation Bulletin,
—  Docum entational Review (bibliography, patents),
—  Express inform ation for the m anaging staff.
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A Scientific Council consisting of representatives from  various Polish 
scientific institutions (among others — cartographic) is active a t the  
Institu te. Professors and assistant professors employed a t IGiK are also 
m em bers of this Council. The Scientific Council is helpful to the IGiK 
adm inistration in planning and estim ating research activity, and also 
opinionates scientific titles and appointm ent of the scientific staff. The 
Institu te  has the righ t to confer technical Ph.D. titles in the field of 
specializations perform ed at IGiK, in cartography as well. Ph.D. theses 
are conducted by the Scientific Council.

O ther collegiate bodies are active a t the Institu te; they  consist of 
specialists from  outside the Institu te  and of IGiK staff. They are: the 
Norm alization Committee, the Inventory  Committee and the Publishing 
Council.

Specialists of the following professional categories are employed a t 
the Institute: scientific (professors, assistant professors, tu tors, senior 
assistants and assistants), engineering and technical, librarians, w orkers 
(mainly a t the M echanical-and-Constructive D epartm ent), adm inistrative 
and o’thers. Among specialists of basie activities, besides geodesists of 
d ifferent specializations and cartographers, the Institu te  also employs 
geographers, m athem aticians, specialists in Computer science and elec- 
tronics, hydrologists, photographers, specialists in fo restry  and agri- 
culture, etc.

The Institu te is organized in the form  of scientific and scientific-and- 
-productive departm ents, branch centres and functional departm ents and 
units.

Cartographic problem s are elaborated at the D epartm ent of Carto­
graphy (a leading departm ent in  this field), a t the Centre for Remote 
Sensing (OPOLiS) and also a t the D epartm ent of Photogram m etry , and 
partially  also a t the rem aining units of basie activities. Groups of spe­
cialists belonging to d ifferent departm ents are flexibly established for 
perform ing num erous elaborations. Each problem  has an  individual 
m anager. Related subjects, usually  representing particu lar specializations, 
are form ed in problem  or them atic groups, conducted by coordinators.

5. International cooperation and activity of the Institute

The Institu te  and its scientific staff are very  active in the  In terna­
tional scientific-technical cooperation in the field of geodesy and carto­
graphy. The m ain form s of this activity  area:

— participation in works perform ed by in ternational scientific and 
scientific-technical organizations;

—• participation in  in ternational cooperation through governm ental 
organizations and agencies;

— participation in special m ultila teral research program m es;
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— m ultila teral scientific technical coog>eration of geodetic services 
of the socialistic countries;

—  direct scientific cooperation w ith foreign scientific institu tes and 
w ith institutions of a d ifferent character;

— ścentifie and designing export works, elaborated m ainly for de- 
veloping countries.

Since 1964 the Institu te of Geodesy and Cartography has been re -  
presenting Poland at the International Cartographic Association, and 
sińce 1978 Professor Andrzej Ciołkosz from  our Institu te has been one 
of the vice-presidents of the Association. Cartographers from  the Insti­
tu te  actively participated in international technical ICA conferences, 
presenting there num erous papers. At present one of the ICA commis- 
sions, newly created during the Tokyo Conference (1980), concerning the 
cartographic rem ote sensing is also conducted by Prof. Ciołkosz. A nother 
specialist from  the Institute, Prof. H enryk Kowalski, is an active m em ber 
of the Commission for Com puter Assisted Cartography.

The Institute, through its specialists, participates in activities of 
other international organizations: the International Society for Phcto- 
gram m etry and Remote Sensing (ISPRS), the In ternational Association 
of Geodesy (IAG), the International Union of Geodesy and Geophysics 
(IUGG) and the International Federation of Surveyors (FIG).

Specialists from  the Institu te  represented Poland at regional carto­
graphic conferences, organized by the United Nations O rganization (for 
exam ple Prof. Jan  Ciesielski, Panam a, 1976) and participated  in the 
works of the Technical Subcommission of the UN Committee on the 
Peaceful Uses of O uter Space (for example prof. Adam L insenbarth, 
New York, 1978).

We actively participate w ithin the INTERCOSMOS program m e, where 
one of the working groups is dedicated to rem ote sensing, and thus also 
deals w ith cartographic problems. A conference of this group was heid 
in W arsaw in 1980. A series of other scientific conferences w ithin the  
INTERCOSMOS program m e have been held w ith the active participation 
of our Institu te. It is w orth m entioning, tha t one of the experim ents 
carried out on board of the Soviet orbital station Salyut-6 during the  
Soviet-Polish space flight (Colonel M irosław Hermaszewski, 1978) was 
to take photographs of the E arth  by means of a m ultispectral MKF6 
camera. The photographs of Poland were applied for various purposes. 
IGiK participation in the preparation and elaboration of resu lts of th is 
experim ent was commemorated w ith a special medal, the original of 
which was taken on a space flight.

The Institu te  participates in polar investigations, perform ing geodetic 
and cartographic works on Spitsbergen and the Antarctica. Several IGiK 
specialists participated  in  Southern and N orthern  polar expeditions, and 
even two of them  were leeders of expeditiens.
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Since 1966, IGiK has participated in works carried out by the Aca- 
demy of Sciences of the socialist countries in the sphere of p lanetary  
geophysical investigations. A specialist of IGiK, Prof. S tanisław  K ryński, 
is the head of the subcommission of geodesy and gravim etry, while 
several o ther IGiK specialists participate in working groups, dealing 
w ith  problems of geodesy, geodetic astronom y, gravim etry  and the E arth ’s 
magnetism.

W ithin the fram ew orks of this cooperation, among others curren t 
vertical movements of the E arth ’s crust have been investigated and their 
results have been presented on maps covering East, and partially , Central 
Europę. The last edition of this type of m aps appeared over 10 years ago. 
A new edition is under elaboration.

Geodetic services of the socialist countries s ta rted  m ultila teral co­
operation in  1952, which a t first concerned p rim arily  the creation of 
a uniform  astronom ical geodetic, levelling and also gravim etric system  
and elaboration of a topographic m ap a t 1 : 25 000 scalę and derivative 
maps. This cooperation has been considerably enlarged sińce 19*76; which 
apart from  common ventures included also developm ent of geodetic-and- 
cartographic methods, techniąues and technologies.

One of the six them atic groups concerns generał cartography, sm ali- 
-and m edium-scale. IGiK D epartm ent of Cartography participates in 
activities of this group, while the Institu te  heads, on behalf of the Polish 
geodetic service, another group, dealing w ith problem s of engineering 
geodesy.

The exchange of scientific publications of IGiK is a common form  
of cooperation. Our Institu te sends its scientific publications to 80 foreign 
centres. The Institu te  holds tem porary  contacts w ith num erous scientific 
institu tions abroad. Among others, a considerable num ber of specialists 
from  the new ly created Centre of Remote Sensing a t our Institu te  
(OPOLiS) in the period betw een 1977 and 1978 was tra ined  a t leading 
centres in the USA, Canada, France, the N etherlands, G reat B rita in  and 
the Soviet Union.

Direct, perm anent cooperation connects our Institu te  w ith the Scientific- 
-and-Productive Remote Sensing Centre „Priroda” in Moscow,' the Czech 
Remote Sensing Centre in Prague. R epresentatives of several countries 
have been tra ined  a t our Remote Sensing Centre (OPOLiS). Tberm al and 
m ultispectral photographs have been taken  and elaborated by a group 
of our specialists in foreign countries in the fram ew ork of cooperation 
or help, among others in Czechoslovakia, H ungary and Vietnam .

D irect Polish-A m erican cooperation was sta rted  in 1980 in>the sphere 
of rem ote sensing application in agriculture and forestry . Two problem s 
have been elaborated concerning ag ricu ltu ra l statistics and the health  
stage of trees. From  the Polish side IGiK is the leading, expert insti- 
tu tion  in this cooperation.

2 P r a c e  IG iK  z. 1 to m  X X IX 17



The Institu te participates in export of technical consulting and services 
in  the field of geodesy and cartography. In this sphere we cooperate w ith 
the Union of G eodetic-and-Cartographic Enterprises GEOKART. The 
Union is the perform er of large contracts, which usually  concern the 
creation of basie geodetic networks, topographic map elaboration, eco- 
nomic and them atic maps, geodetic services for designing and construction 
of towns, roads and railroads system s and cadastral surveying.
Translation: Jacek  Domański

BOGDAN NEY

LTNSTITUT DE GEODESIE ET DE CARTOGRAPHIE — SON PR O FIL 
SCIENTIFIQUE, RECHERCHES EN CARTOGRAPHIE ET ACTIVITES

INTERNATIONALES

R e s u me

L’Institu t de Geodesie et de C artographie (IGiK), organism e scientifique . rea li- 
san t ses activites dans le cadre du service national de geodesie et de cartographie 
en Pologne, a e te  cree le 30 m ars 1945. D uran t 37 ans de son activ ite  1’In stitu t 
a apporte une contribution  considerable au developpem ent scientifiąue et teehniąue 
de la geodesie et de la cartographie nationales. P arm i les activites scientifiąues de 
1’In stitu t il fau t noter: la geodesie, la  photogram m etrie, la cartographie, la te lede­
tection et la construction des appareils. Depuis de plus de 6 ans dans le cadre 
de 1’IGiK fonctionne un  centre scientifiąue executif national de la teledetection. 
Des recherches scientifiąues en tous les dom aines sont realisees en cooperation avec 
p lusieurs organism es scientifiąues et productifs nationaux.

Les trav au x  scientifiąues de 1’Institu t' peuvent e tre  classes en ąu a tre  orienta- 
tions comme suit:

— nouveaux system es et sous-systemes de cartes,
— nouvelles sources et m ethodes d’acquisition d’inform ations pour l’elaboration  

de cartes,
— perfectionnem ent des m ethodes et des technologies d’elaboration, d ’edition 

e t d’actualisation  de cartes,
■— standarisa tion  du contenu et de la form ę de cartes.
Une a tten tion  particu liere est actuellem ent attiree  sur les cartes them atiąues. 

L’In stitu t a elabore un classem ent de cartes them atiąues constituan t un  system e 
ouvert. Les sous-systemes principaux de cartes them atiąues concernent 1’am ena- 
gem ent local du territo ire , les conditions socio-economiąues du point de vue agri- 
cole ainsi que l’evaluation  des ressources du m ilieu n a tu re l sous l’aspect de sa 
protection. Les conseąuencfes essentielles pour la cartographie resu lten t d’une nou- 
velle source de donnees, c’est a  d ire de la teledetection  aerienne et satellita ire. 
D ans 1’IGiK on ete elaborees p lusieurs cartes a la  base d’inform ations de la te le­
detection.

P arm i les them es technologiąues dont 1 In stitu t se preoccupe il fau t distin- 
guer: la technique d ’ortophotocarte sous 1’aspect de son elaboration  et de sa re­
production, le system e des cham ps m arques comme system e de rapports spatiaux

18



pour l’elaboration  autom atiąue des cartes de conditions pedologiques et agricoles 
ainsi qu ’hydrologiques et d’am elioration, 1’actualisa tion  de cartes aux  grandes 
echelles (carte fondam entale) et de quelques cartes them atiques et enfin  1’elabo- 
ra tio n  num erique de cartes them atiques a base d’images de satellite.

Dans les dernieres annees l’In s titu t a elabore des standards concernant le 
contenu et la form ę de la carte  fondam entale (echelles 1 : 5000, 1 : 2000, 1 : 1000 et 
1 : 500) et des cartes them atiques. Ces standards ont ete inseres dans les reglem ents 
techniques cartographiques GUGiK (Office C entral de Geodesie et de Cartographie) 
K -l et K-3 ainsi que dans les recom m endations techniques pour ces reglem ents.

L’IGiK realise ses activites scientifiques dans le dom aine de la cartographie 
depuis 1956. P arm i les realisations plus anciennes de l’Institu t, il convient de 
souligner: l’atlas d’etablissem ent des cartes du relief de la Pologne, la technologie 
d’elaboration  de cartes en relief, la m ethode de g ravure pour dessiner les cartes, 
la m ethode d ’une couche detachable (dans la reproduction  de cartes) ainsi que 
differentes cartes speciales et them atiques (carte geom orphologiąue de la Pologne 
au 1 : 500.000 par ex).

L’activ ite techniąue generale de 1’IGiK englobe: l’in form ation  scientifique et 
technique, la norm alisation, la  protection de brevets, les editions, les expositoins. 
L ’In s titu t edite: T ravaux  de 1’IGiK, B ulletin  d’Inform ation, Revue D ocum entaire 
et Inform ation Express pour les Cadres.

Depuis 1964 1’IGiK represen te la Pologne a l ’ICA et, de plus, l’In s titu t partic ipe 
dans les activites de l’ISP, l’IAG, l’IUGG et la FIG  ainsi que des organisations 
in ternationales au niveau gouvernem ental et la leurs agences specialisees.

L’In stitu t coopere d irectem ent avec des organism es scientifiques e trangers et 
participe aux program m es scientifiques in te rnationaux  (INTERKOSMOS, recher- 
ches polaires). L’IGiK participe aussi aux trav a u x  d’exporta tion  realises p ar 
l’Union GEOKART.
T rad u it par: M. Bohdan Jakubow ski

E O r^A H  HEJł

M H C TM TyT  TEOflE3 MM M K A P T O rP A ^ M M  —  E r o  H A Y H H b lił 
IIPO<£>MJIb, M CCJIE^OBAHM H B OEJIACTM  KAPTOrPA<f>MM  

M M EJK /jyH A PO flH A fl A K T M B H O C T b

P e 3 k> m e

M H C T iiT y T  r e o f le 3 M M  h  K a p T o r p a c ł ) M M  ( I G i K )  —  H a y n n o e  y n p e jK f l e H M e , p a ó O T a io -  

m e e  b  B eflO M C T B e r0 c y ,E (a p c T B e H H 0 M  r e 0 f l e 3 j r a e c K 0 K  u  K a p T o r p a t J ) K H e c K o f i  c j i y jK S b  

b  Ilojibine, 6 m j i  o c H O B a H  3 0  M a p T a  1 9 4 5 . B T e ^ e H i i e  3 7  ner f l e H T e j ib H O c r n  M c w iT y i  

B H e c  n p o H H b i i i  B K J ia a  b  H a y r a o e  m T e x H M H e c K o e  p a3 B M T M e reo ,n ;e3M M  u  K a p T o r p a c jp i®  

b  C T p a H e . O O te M O M  H a y H H b i x  p a 6 o T  M H pT M T yT  0X B aT Ł > iB aeT  c J i e a y i o i n M e  o6jiacTM 
r e o f l e 3 M io ,  c J )O T o rp a M M e T p n io ,  K a p T o rp a c J iM K ) , flM C TaH ijM O H H O e 3 0 H f lM p o B a H n e , k o h -  

CTpyMpOBaHMe annapaTypbi. B IGiK CBbime rnecTM neT paSoTaeT B c e o S m i i i ł  H a y r a o -  

-T ex H M H ecK M M  i^ e H T p  f lu c x a H n ;M 0 H H 0 r 0  3O H flM p0B aH M H . H a y n t i b i e  n c c jie f lO B a H M H  b (  

B c e x  o 6 j i a c r a x  B e ^ y T c a  b  c o T p y f lH M n e c T B e  c  m h o m m h  o T e n e c T B e H H b iM H  H a y n u b iM M  

H  n p O M 3 B 0 3 C T B eH H b IH M  y H p e jK fle H H H M M .
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H a y H H b i e  p a ó o T b i  J lH C T M T y T a  b  o 6 j i a c T H  K a p T O r p a c f m n  m o j k h o  n p e f lC T a B M T b  

b  c j i e ; i y i o m M x  - q e T b ip e x  n a n p a B J i e n K H x :

----  H O B B ie CM CTeM bl W IIO flCM CTeM bl K a p T ,

—  H O B b ie  MCTOHHUKM 11 M eT O flb I IIO Jly M eilH H  KHCjDOpM aiJKH flJIH  C 03A aH M H  K a p T ,

—  c o B e p n ie H C T B O B a H n e  M eTO flO B u  T e x n o j i o r n n  c o c T a s j ie i iM K ,  M 3 ^a iiM H  m  o S H O B jie -  

HMfl K a p T ,

—  c T a H f l a p r a 3 a i 4i i f l  c o s e p s i a H M a  m c joopM bi K a p T .

B HacTOHinee BpeMa BHMMamie HanpaBjieHO Ha TeMaTunecKMe KapTbi. B Mhcth- 
TyTe pa3pa6oTaHa KjiaccmjpHKaiłJia TCMaTM'iecKMx KapT, npeflCTaBjiaioinaa OTKpbiTyro 
CMCTeMy. TjiaBHbie noflCMCTeMbi TĘMaTHHecKMx KapT KacaioTca MecTHOro npocTpaH- 
C T B eH H O rO  n J ia H M p O B a n M H , C 0 H M a jIb H 0 -3 K 0 H 0 M Il'ie C K M X  OTUOUieilMM C TOHKM 3penna 
eejibCKOro x o 3 a i łC T B a , a TaKJKe S o ra T C T B  npnpoflHOii c p e ^ b i  b acneKTe o x p a n b i  OKpy- 
JKaroinepi n p n p o f lH O M  c p e / j b i .  CymecTBeiiHbie nocjieflCTBMa fljia KapTorpac£>HM npn- 
HOCMT HOBblii MCTOHHMK flaHHbIX, K3KMM HBJIHeTCH flMCTaHlJMPHHOe a3pO- M KOCMMHe- 
CKOe 30Hfliip0BaHMe 3eMjiM. B IGiK pa3pa6oTaa nejibiii pa# KapT c MCn0jib30naHMeM 
MH(J)OpMat(MM flMCTanęMOHHOrO 30HflMp0BaHMH.

C p e ^ M  T e x H 0 J i0 rM H e c K 0 K  T eM aT K K M  K a p T o rp a c jD M ii, p a 3 p a 6 a T b iB a e M O M  b  M h c t m -  

T y T e , m o j k h o  n e p e H M C JiM T b : T e x H M K y  o p T O (ł)O T O K a p T b i, o x B a T b iB a io in y K )  e e  c o c T a B J ie -  

Hwe m BOcnpóM3Be«eHwe, CMCTeMy o6o3HaHe*HHbix nojiew KaK CMCTeMy npocTpaHCTBen- 
H b ix  O TH ećeH M M  f l j i s  a B T 0 M a T M 'ie c K ó r 0  c o c T a f i j i e H u a  K a p T  n o H B e H H C > -o e j ib C K ;o x o 3 a j i-  

C T B eH H bIX  M B O flK O -M eJIM O paL(M O H H bIX  O TH O ineH M M , C>6HOBJieHM e K p y n H O M a C L U T a 6 H b IX  

KapT (ocHOBtian KapTa) m HeK0T0pbix TeMaTii<iecKMx KapT, a TaioKe qn(J>posoe co- 
c T a B J ie n M e  T eM aT M i i e c K n x  K a p T  H a  o c u o B e  K O C M H H ecK M x c h m m k o b .

B nocjieflHMe roflbi Bwjim pa3pa6oTaHbi b MncTMTyTe CTaHflapTbi OTHOCMtejibHO 
COflepjKaHna m (JjopMbi ochobhom KapTbi (MacniTa6bi 1 : 5000, 1 : 2000, 1 : 1000 u 1 : 500), 
a TaKJKe TeMaTHHecKnx KapT. 3 tm CTaHflapTbi bxoaht b TexHMHecKne KapTOrpatjHi- 
necKiie MHCTpyKUHM GUGiK K -l h K-3 m b TexHMliecKnc yKasannn k stmm HiicTpyK- 
LIMKM.

HayHHyio fleaTejibnocTb b oSjiacTM KapTorpacJmn IGiK BefleT c 1956 r.- Cpe^H 
p aH H M X  K a p T O rp a c |)M M e c K H X  aóCTM JK eH M M  M H C T H T y T a  mojkho y K a 3 a T b :  a T j i a c  K a p T O -  

r p a c jp n p o B a H M a  c J jo p m  pejibecJ>a nojibinn, T exH C > jio rH K ) M 3 r0 T 0 B J ie H u a  p e n b e < J ) H b ix  

KapT, MeTOfl rpaBMpoBaHMa cjioeB npw BMHepHHBaHMH KapT, MeTOfl „crbeMHoro cjioa” 
(b p e n p o f ly K i^ M M  K a p T ) ,  a T a K s t e  p a 3 H b i e  cneiłuajibHbie u TeMaTMnecKne K a p T b i  (Ha- 
npMMep, reoMop4>onorMHecKaa KapTa nojibmw 1 : 500 000).

06meTexHMliecKaa fleaTeJibHOCTb JlncraTyTa 0XBaTbmaeT: Hay,fflO-TexHMHecKyK> 
MH^opMaąMio, HopMaJin3aiiMio, naTeHTHyio 3an;MTy, M3flaTenbCTBa, B b icT aB K M . IGiK 
M3flaeT: PaBoibi IGiK, AcTponoMMHecKMM EjKeroflHMK, BrojineTenb IGiK, MH<J>opMa- 
î MOHHbiił BiojiJieTeHb, ^oKyMeHTai(MOHHbiM 063op, 3Kcnpec-MH<J>opMamta fljia pyKO- 
BOflamMX KaflpOB.

C 1964 r. IGiK npeflCTaBjiaeT nojibiuy b ICA. KpoMe Toro MHCTMTyT npMHMMaeT 
ynacTMe b fleaTeJibHOCTH ISP, IAG, IUGG u FIG, a TaKjKe b Me3KflyHapoflHbix He- 
npaBMTejibCTBeHHbix opraHti3ai;Max u b mx cneu;MajiM3npoBaHHbix OTfleneHMHX. Mh- 
cTMTyT HenoepeflCTBeHHO coTpyflHHnaeT c 3arpaHHHHbiMM HayHHbiMM yHpejKfleHMHMK 
u  ynacTByeT b MeJKflyHapoflHŁlix HayHHbix nporpaMMax (INTERKOSMOS, nonapHbie 
Hccjie^OBaHMa). IG iK  y^acTByfiT b 3KcnopTHbix pa6oTax, npOBOflMMbix Oe^eflHHeHMeK 
GEOKART.
IlepeBOfl: Róża Tołstikowa



B O G D A N  NEY

INSTYTUT GEODEZJI I KARTOGRAFII — JEGO PROFIL NAUKOWY, 
BADANIA Z DZIEDZINY KARTOGRAFII I AKTYWNOŚĆ 

MIĘDZYNARODOWA

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

Insty tu t Geodezji i K artografii, placów ka naukow a pracu jąca w resorcie pań­
stw ow ej służby geodezyjnej i kartograficznej w Polsce, był utw orzony 30 m arca 
1945 r. W ciągu 37 la t działalności, In s ty tu t wniósł trw ały  w kład w  rozwój nauko­
wy i techniczny geodezji i kartografii w kraju . Zakresem  prac naukow ych In s ty tu t 
obejm uje następujące k ierunki: geodezję, fo togram etrię, kartografię , te ledetekcję 
oraz konstrukcję apara tu ry . W IGiK pracu je od ponad sześciu la t naukow o-w yko- 
nawcze krajow e centrum  teledetekcji. B adania naukow e we w szystkich k ierunkach  
są prowadzone we w spółpracy z wielom a krajow ym i placów kam i naukow ym i i p ro­
dukcyjnym i.

Prace naukow e In sty tu tu  w  dziedzinie kartografii można ująć w  czterech 
następujących kierunkach. Oto one:

— nowe system y i podsystem y map,
-— nowe źródła i m etody pozyskiw ania inform acji do opracow ania map,
— doskonalenie metod i technologii sporządzania, w ydaw ania i ak tualizacji 

map,
— standaryzacja treści i form y map.
Szczególna uw aga jest obecnie skierow ana na m apy tem atyczne. W Insty tucie 

opracowano k lasyfikację m ap tem atycznych, tworzących o tw arty  system. Główne 
podsystem y m ap tem atycznych dotyczą miejscowego planow ania przestrzennego, 
stosunków  społeczno-gospodarczych z punk tu  w idzenia rolnictw a oraz oceny zasobów 
środow iska przyrodniczego w  aspekcie ochrony środowiska. Isto tne konsekw encje 
dla kartografii przynosi nowe źródło danych, jak im  jest te ledetekcja lotnicza i sa­
te lita rn a . W IGiK opracowano cały szereg m ap z w ykorzystaniem  inform acji te le­
detekcyjnych.

Spośród technologicznej tem atyki kartografii up raw ianej w  Insty tucie, można 
w ym ienić: technikę ortofotom apy, obejm ującą jej opracowanie i reprodukcję, sy­
stem  pól znaczonych jako system  odniesień przestrzennych do autom atycznego spo­
rządzan ia m ap stosunków  glebowo-rolniczych i w odno-m elioracyjnych, ak tu a li­
zację m ap w ielkoskalow ych (mapa zasadnicza) i n iektórych m ap tem atycznych 
oraz num eryczne sporządzanie m ap tem atycznych na podstaw ie obrazów sateli­
ta rnych .

W ostatnich la tach opracowano w Insty tucie s tandardy  dotyczące treści i form y 
m apy  zasadniczej (skale 1 : 5000, 1 : 2000, 1 : 1000 i 1 : 500) oraz m ap tem atycznych. 
S tan d a rd y  te  zostały u ję te  w  technicznych in strukcjach  kartograficznych GUGiK 
K -l i K-3 oraz w w ytycznych technicznych do tych instrukcji.

Działalność naukow ą w  dziedzinie kartografii IGiK prowadzi od 1956 r. Spo­
śród daw niejszych osiągnięć kartograficznych In sty tu tu  można wym ienić: a tlas 
kartow an ia  form  rzeźby te renu  Polski, technologię w ykonyw ania m ap plastycznych, 
.metodę w arstw ory tu  do kreślenia map, m etodę w arstw y zryw anej (w reprodukcji 
m ap) oraz różne m apy specjalne i tem atyczne (np. m apa geomorfologiczna Polski 
1 : 500 000).

Ogólnotechniczna działalność IGiK obejm uje: inform ację naukow o-techniczną, 
norm alizację, ochronę patentow ą, w ydaw nictw a, w ystawy. In s ty tu t w ydaje: Prace
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IGiK, Rocznik Astronomiczny, B iuletyn IGiK, B iuletyn Inform acyjny, Przegląd Do­
kum entacyjny, Ekspress Inform ację dla kadry  kierowniczej.

Od 1964 r. IGiK reprezentu je Polskę w ICA. Ponadto Insty tu t bierze udział 
w  działalności ISP, IAG i IUGG oraz FIG, ą także m iędzynarodowych organizacji 
rządowych i ich specjalistycznych agend.

In sty tu t bezpośrednio w spółpracuje z zagranicznym i placówkam i naukow ym r 
i uczestniczy w m iędzynarodowych program ach naukow ych (INTERKOSMOS, b a ­
dania polarne). IGiK uczestniczy w pracach eksportow ych prowadzonych przez 
Zjednoczenie GEOKART.
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