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The use of digital image processing system
for forest mapping

Abstract. The research works on using digital image processing system for
forest mapping are described in the article. The method of satellite data analysis
and classification, which enabled the discrimination of three types of forests, has
been presented, as well as the method of verification of classification, used for its
reliability assessment. The author presents also the conclusions related to the
accuracy of forest mapping performed on the basis of digital analysis of satellite
Imagery.

1. Introduction

In 1981 at the Remote Sensing Centre in Warsaw research works were
started in order to prepare a forest map for the area of Poland on the ba-
sis of satellite imagery. The digital image processing system, designed by
the Canadian OVAACS8 company, installed at the Centre, was used for
this purpose. The system enables the digital analysis of satellite data and
classification of the main land use categories. It consists of three basic
components:

— computer network i.e., general-purpose computer connected with
several input-output devices, including intelligent colour terminal,

— multispectral data bank,

— 2PAAC software system for analysing multispectral data.

DEC PDP 11/34 computer is the main element of the computer net-
work. It is connected with a great number of input-output devices, like
the magnetic disc memory, line and electrostatic printer, card reader,
Summagraphics coordinate digitizer, alphanumeric display, Optronics film
scanning and writing system. The intelligent colour terminal, being the in-
tegral part of the system, allows for interactive data analysis by means of
a colour TV monitor (ICT).

The above described data processing computer set can be utilized in
analysing and classifying satellite imagery through the application of
2PAAC software system, elaborated by the Canadian OVAACS8 company.
From the user’s point of view this system consists of 17 processing fun-
ctions. They can by classified as follows:
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— data transfer functions,

— functions for radiometric enhancement (channel ratioing, spatial
filtering etc.),

— data classification functions

— additional functions (colour assingment, image registering etc.).
Apart from above mentioned standard functions, the system has been
supplemented with special programmes for creating files, data transfor-
mation and histogmmmmpg, elaborated at laboratories of the Remote Sen-
sing Centre by our programmers.

2. Methodology

The above described computer configuration and software system are
mainly assigned for land use mapping on the basis of the digital analysis
of aerial and satellite data. In the first, methodological stage of the works,
this system was used in elaborating a forest map at the scale of 1:300 000
for the area administered by the Gdansk State Forest Administration. The
multispectral Landsat data were the source material in this elaboration.
In the classification process forest maps at the scale of 1:20 000 and to-
tographic maps at the scale 1:50 000 were used as the basic cartographic
material.

The digital data analysis consisted of the following stages:

— data file creation for the chosen parts of the area under elabora-
tion, which included the main forest types and other land use categories,

— geometric data transformation,

— image displaying on the interactive colour monitor,

— choice of training areas on the source maps for the forest classes
and for other land use categories,

— determination of boundaries for the chosen training areass an the
interactive colour monitor screen,

— class histogramming in order to determine spectral reflectance
bands for particular land use categories,

— computation of statistical parameters for supervised classification
on the basis of the chosen training areas,

— multiclass data classification and displaying of classified images.

The most important stage of the work was the choice of appropriate
training areas, representing assigned classes. This stage is also crucial, as
far as the quality of the map is concerned. In order to properly implement
it, during the preliminary phase of the work the area belonging to the
Gdansk Forest Administration was thoroughly analysed, considering phy-
siographic and environmental forest conditions. The northern part of this
area, characterized by a great forest diversity, was chosen for determining
the training areas. A set forest maps at the scale of 1:20 000 was collected
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for the selected regions. These maps were used in determining the training
areas ofr three types of forests: coniferous, deciduous and mixed forests.
The criteria of division into these three groups were formed in result of
preliminary analyses of spectral reflectance of diversified forest stands,
considering the forest age and species structure. Two basic criteria were
finally assumed, i. e., percentage of the main species in the valuation
units, as well as the character of the mixed coniferous and deciduous
stands in case of mixed forests.

After determining training areas for three types of forests on the
maps, the boundaries of these areas were introduced into satellite image.
The Summagraphics coordinate digitizer was utilized for this purpose, as
well as the special programme, elaborated at the Remote Sensing Centre,
which enables the transformation of any map coordinates into satellite
image coordinates. Thus introduced training areas were the initial point
for further digital analysis. Using it, statistical parameters for each class
were computed. They were the basis for classification process. As a result
of this process the classification image of the Gdansk State Forest Admi-
nistration area was created. This image, apart from the three classes of
forests, also comprised other main land use categories, like agricultural
lands, meadows and pastures, built-up areas/bare land and water.

3. Verification of classification

The following important stage of the work, was carrying out of the
verification of the classification, necessary for its reliable assessment. In
result of preliminary analysis of the problem, the following assumptions
were determined in the control method, applicable for forest maps pre-
pared on the basis of the digital analysis of satellite data.

— usage of the forest map at the scale of 1:20 000 as the base map
for comparing it with the classification image,

— determination of the classification reliability through the calcula-
tion on the verified areas of proportional consistence with the forest
map.

These assumptions were the basis for elaborating the method of
assessing the quality of the performed classification. It is realized in the
following stages:

— choice on the elaborated area of forest divisions, characterized by
different environmental conditions,

— classification of satellite image of these forest areas, using stati-
stical data derived from the sampling area,

— verification of the classification reliability for each forest division
through:
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a) introduction from the forest map into the satellite image of appro-
priate number of points, representing the classified forest types, using
the earlier described transformation programme, utilized for training
areas,

b) class name assingment to each point introduced to the classified
satellite image,

€) summary setting-up of verified points in accordance with the deter-
mined forest classes,

d) determination of classification reliability through calculetion of

proportional index characterizing consistence with the forest map.
This index is the basis for taking up the decision, if a classification is
correct, or if it must be modified. Taking into account our own experien-
ce and information published by foreign scientists it was assumed, that
a 70% accuracy of classification could be acceptable, considering the
level of detailness (three forest classes). This value was assumed as limi-
tary, when the decision, on condition that the classification is correct,
was taken. In case an accuracy of any class was not acceptable, new
training areas were taken for this class and the whole process of classi-
fication and verification was repeated.

After carrying out the iterative classification-verification process for
the chosen forests divisions of the Gdansk State Forest Administration
a balanced 70% accuracy of classification for three forest types was
obtained. Then the study on residual inconsistence of classification with
the forest map was performed. The results of this study, presenting the
character of inconsistence, were shown in table 1.

Table 1
The use of digital image processing system for forest mapping
Forest | Darzlubie | W .arlubie Skrzeszewo
map 1 forest div. 1 forest div. forest div.

Classif. ~ con. Mix. Dec. | Con. Mix. Dec. Con Mix. Dec.

Coniferous 1% 8% HAo 1% 20% % 7% 24% 18%
Mixed 23% 5% 32% 18% 80% 2% 24% 70% @ 14%
Deciduous 6% 18% 67% 11% M  73% 5% 6%  68%

The following conclusions, concerning the three-class classification
can be drawn from this table:

— there is only a slight confusion between coniferous and deciduous
forest classes,

— the mixed forest class is responsible for the decrease of classifi-
cation accuracy of coniferous and deciduous forests; its influence is
dependent on the forest site character and on admixed species type.
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4. Results and conclusions

Recapitulating the research works related to forest classification on
the base of digital analysis of satellite data, which have been performed
so far, one can come to the following conclusions:

— reliability of three-class forest classification is dependent on the
precision of choosing the training areas, representing determined clas-
ses,

— the precision in choosing the training areas for mixed forest is
limited, due to inadequacy of the forest map and multispectral satellite
image content, as well as on the account of incomplete information on
forest maps about the species structure within particular valuation
units,

— the degree of recognition of particular classes is limited by spectral
properties of the three forest types, causing the partial overlap of mixed
forest spectral characteristics with those of the coniferous and deciduous
forests.

The last stage of the described works was the presentation of the
classification results in the form of cartographic material. A colour
photomap at the scale of 1:300 000, made on opaque photographic ma-
terial, was chosen as a cartographic form of presentation. The final
classification process was planned in such a way, to achieve this goal.
It consisted of the following stages:

— creation of the files of image data for the elaborated area at the
scale of 1 :1000 000,

— classification process with the use of class statistics and with the
assingment to each class of a definite colour, chosen from the computer
colour memory,

— writing of the classified images on colour negative film using
Optronics film scanning and writing system,

— photographic enlargement of the obtained classified images to the
scale of 1 :300 000,

— assembling the photomap from individual classification images.

In result of the described process a computer colour map was prepa-
red, where particular land use classes are represented by chosen colours.
Such a map can be supplemented with elements of the topographic
maps, which are not discriminable on satellite images (administrative
borders, roads, railroads, minor hydrographic system etc.), creating
a new form of cartographic presentation, as far as its quality is con-
cerned.

In the end, | would like to impart some remarks connected with the
detailness and reliability of land use maps prepared on the basis of
analysis of satellite imagery. The number of classes and accuracy of
their determination is dependent on the differences in spectral reflectan-
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ce, as well as on the size and shape of elements forming these classes.
The knowledge of the variability of spectral response of different earth
cover types allows the most favourable choice of the time, when Landsat
data should be collected, assuring maximum spectral discriminability
of determined classes. However, the second factor determining detailness
and reliability of the classification is the resolution of the presently used
multispectral systems, installed on the satellite boards, which in case of
the Landsat satellite amounts to about 70 m. It only enables the classi-
fication of large, homogeneous land cover types, decreasing the classifi-
cation accuracy in case of the appearance of small, variously shaped
areas.

Therefore, for the Polish conditions, characterized by a great diversity
of environmental conditions there is a possibility to prepare reliable
land use maps, presenting only the main land cover types. Further
development of the technique of acquiring satellite data, leading to higher
resolution of satellite systems, will allow in the near future to improve
the detailness and reliability of the today’s land use maps.

Translation: Zbigniew Bochenek
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36MITHEB BOXEHEK

NCMOb3OBAHWNE HM¢POBO@ CNCTEMblI OBPABOTKWN
KOCMWYECKNX N3OBPAXEHNWN ANA COCTABJIEHUA KAPT
NECHBbIX MPOCTPAHCTB

Pe3tome

B 1981 rogy B LieHTpe 06paboTKM aspoKocMuyeckoi wuHpopmaunmm (OPOLIS)
WMHcTuTyTa reogesnn n kaptorpadumm (IGiK) Hayanucb paboTbl N0 COCTaBAEHWUIO Kap-
Tbl NECHbIX MPOCTPAHCTB W CTPYKTypbl necoB B [ofblle Ha OCHOBE KOCMUYECKUX
CHUMKOB. [ns peanusayum 3TON 3agaym 6bina Mcnosb3oBaHa LMdpoBas cuctema 06-
paboTKM CNYTHUKOBbLIX M306paxeHnin pupmbol OVAAC 8, cMoHTMpoBaHHas B OPOLIS.
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JTa cuctema faeT BO3MOXHOCTb NPOU3BOAUTL LUGPOBOA aHanu3 CNYTHUKOBbLIX [AaH-
HbIX W Knaccu@ukauuilo rnaBHblX TWMOB WCMNOMb30BaHUA 3eMenb. B nepBoi, MeTo-
nnueckoli (ase paboT 3Ta cucTema 6bina MCNONb30BaHa [ANA COCTaBNeHWA KapThl
necoB Ansa Tepputopun OKPYXHOrO ynpasBfieHWs rocyfapcTBeHHbIMKU necamu (OZLP)
B lpgaHbcKe. WcxofHbIM MaTepuanom AUCTAHLMOHHOINO 30HAMPOBAHWMA 6blIM MHOTO-
30HafibHble CHWMKW €O ChnyTHUKa JlaHgcat. OCHOBHbIMW KapTorpapuyeckumm marte-
pnanamu, WCNonb3yeMblMU B npouecce Knaccudpukaumm, 6biAM KapTbl [LPEBOCTOEB
B MacwTabe 1:20 GO0 u Tonorpaduyeckme kKapTol B MacwTabe 1:50 G0Q

LincpoBoii aHann3 AaHHbIX COCTOAN M3 CAefylOLWWUX 3Tanos:

— 3a70XeHne (OoHAA [aHHbIX, OXBaTbiBalowWwero u3bpaHHble (parmeHTbl OZLP
FoaHbCK, cojepXalwine rnasHble TWUMbl APEeBOCTOEB W Apyrue Knaccbl MCMONb30BaHuA
3emnu,

— reomeTpuyeckas TpaHchopmauusa ¢oHAa AaHHbIX C LENbi NONYyYEeHUs OfHO-
pogHOro MacwTtaba usobpaxeHus,

— BW3yanusmpoBaHue un306paXKeHUii Ha 3IKpaHe WHTEPaKTUBHOMO LBETHOro MO-
HUTOPA,

— Bbl6Op TPEHUPOBOYHbLIX MOMER ANA BbIAENEHHbIX KacCOB NeCOB M ANA ApYrux
KNaccoB 3eMNenofib30BaHUA Ha MCXOAHbIX KapTorpauyeckux maTepuanax,

— YCTaHOB/IeHMe rpaHuL, N3bpaHHbIX TPEHWPOBOYHbLIX NONEN Ha 3IKpPaHe MHTepak-
TUBHOIO LBETHOFO MOHMTOpA,

— cocTaB/feHue rucrtorpamm Ans uccnefyembiX KnaccoB, WHHOPMUPYOLWKUX 06
MHTepBanax CMNeKTPasbHOro OTPa)eHWs, COOTBETCTBYKOLWUX OTAe/IbHbIM KaTeropuam
3eM/Nenosib30BaHns,

— BblYMWCIEHNEe CTAaTUCTUYECKMX MapaMeTpoB AN KOHTPONbHOW Knaccudukayum
Ha OCHOBE M36paHHbIX TPEHWPOBOYHbLIX MONeN,

— MHOrokK/accHaa KBanuukauusa [aHHbIX W BU3yanu3sMpoBaHWe pe3ynbTaToB
Knaccupukayum.

HauBaxHedwunm 3Tanom paboTbl, pewawwmM 0 KayecTBe paspaboTku, 6bin
BbI6Op MPaBUNbHbIX TPEHWPOBOYHbLIX MOMei. ITOT BbIGOP ANA KNAcCOB /IeCOB Npo-
n3BefeH Ha KapTax ApeBocToeB B MacwTabe 1:20 Q00 Kputepus pfeneHuws Ha Tpu
TWMa NecoB: XBONHbIE, JIMCTBEHHbIe W CMellaHHble, 6bINN ONpefeneHbl B pe3ynbTaTte
npejBapuTeNibHOr0 aHanm3a XapakTepa CMNeKTPaibHOro OTPaXeHWs PasHOBO3PACTHbIX
M Pa3HOCOPTHbLIX TFPYNM AepeBbes.

M36paHHble Ha KapTax TPEHWPOBOYHbIE NONSA ObINM NepeHeceHbl Ha KOCMUYECKoe
n3obpaxeHne C MNOMOLWbIO CNeunanbHONW TpaHChHOPMaLMOHHOW nporpammsl, paspa-
6oTaHHOl B LleHTpe 06paboTKM a3poKOCMUYECKOW uHpopmauuun. B pesynbrate ganb-
Hellllero mpouecca aHanu3a ¥ Knaccuukauum f[aHHbIX MNONYYMA0Cb Knaccuguka-
LMOHHOe un3obpaxeHune Tepputopmnm OZLP [AaHbCK.- 3TO M300paxeHue, Kpome Tpéx
TUMOB [pPeBOCTOEB, COAEpPXano TakXe APYrue rnaBHble 3/1EMeHTbl 3eMNenonb30BaHuUA,
a WMEHHO: CenbCKOXO3ANCTBEHHbIE TeppuTOpUK, 3enéHble 30HbI, 3aCTPOEHHble Teppu-
TOPUW WUNWN HENOKPbITble PacTUTENbHOCTbIO, a TakXe BOAbl.

OuepefHbiM 3TanoM paboT 6bll KOHTPO/Ab MPOWM3BEAEHHOW Knaccupukauuu. bobin
npousBeféH OH ANS BblOPaHHbIX €AWHWUL, NIECHOTO XO03AMWCTBA, XapaKTepu3y LW mnxcs
pasHbIMK GusnorpapuyeckumMmy n 6MOTOMNHLIMU YCNOBUAMMN, NYTEM:

— nepeHoca C KapTbl APeBOCTOEB Ha KOCMWU4YECKOe M306pakeHuMe COOTBETCTBYHO-
ero yucna NyHKTOB, MPeAcTaBAAOLWUX BblfjefleHHble KacCbl [PEBOCTOEB,

— NOAYUHEHME KaXAOMY MepeHeCeHHOMY MYHKTY Ha3BaHWA Knacca M3 Kfaccu-
(DMKaLMOHHOIO n306paxeHuns,

— CBOAKa KOHTPONbHbIX MNYHKTOB COMNacHO BblAeNeHHbIM KnaccaM [peBOCTOEB,

— onpejeneHne [OCTOBEPHOCTUM Khaccuukaumm nyTem BbIYUCAEHUA MPOLEHT-
HOro nmokasaTens COOTBETCTBMA C KapTON [pPEeBOCTOEB.

BennunHa 3TOro nokasatens ABNAETCA OCHOBOW [ANA NPU3HAHWA MPaBUbHOCTM
Knaccuukauuu mnm xe eé mogmpumkaumm. Ha OcHOBe COBGCTBEHHOrO OMbiTa U WH-
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thopmauymnii “3 3arpaHuUyHbIX Nyb6AMKauMil NPUHATO, YTO NPU AefeHWW Ha TpU Knacca
npeEOCTOEB TOYHOCTbL OMO3HaBaHMA nopsagka 70% MOXeT 6biTb 0406pUTEeNbHON Benn-
ymHoli. B cnyvyae nonydvyeHus no KpaliHelt mepe ANA OLHOTO M3 Knacca MeHbLluel
TOYHOCTK, 3aKnafblBanucb ANA 3TOr0 Knacca Ha TEPPUTOPUM KOHTPONUPYEMOrO nec-
HOFO XO03AMCTBa HOBble TPEHUPOBOYHbLIE MOAA, NPOBOAMNACL HOBas Knaccupukayus
N eé KOHTPO/b.

Mocne npoBefeHns UTEpPaLUOHHOIO KnacCU(UKaLMOHHO-KOHTPOMLHOIO Mnpouecca
NoNy4yeHo ANA MUCCAeAyeMblX NECHbIX X03AWCTB Ha Tepputopunm OZLP IgaHbCK ypas-
HOBELEHHYI TOYHOCTb pacno3HaBaHWA Tpex KaccoB fApeBocToeB nopsapka 70%. 3a-
TeM 6bl1 NPOU3BEAEH aHaNW3 xapakKTepa BbICTyMalWMUX HECOOTBETCTBUIA MONMYYEHHOW
Knaccupukaumm ¢ JeACTBUTENbHBIM MONOXeHMEM. B pesynbTaTe 3TOro aHanmsa
cAenaHo BbIBOAbl OTHOCUTENbHO [OCTOBEPHOCTW KflaCCU(UKALUM NEeCHbIX MPOCTPaHCTB
C AeneHWeM Ha Tpu Tuna [peBOCTOEB.

Ha nocnegHem aTane paboTbl pa3paboTtaH cnoco6 npeacTaBieHWA pe3ynbTaToB
Knaccumkaumm B KapTorpauMyeckom BHUAE, a UMEHHO B BUAe LBETHOW (oTOoKapThbl
B MacwTabe 1:300 G0

B 3akntoueHun cogepxarca obwme 3ameyaHUs OTHOCUTENIbHO MOAPOOHOCTU U [O-
CTOBEPHOCTM KapT 3eMNeno/fib30BaHWS, COCTaBNEHHbIX Ha OCHOBe LM(POBOro aHanusa
KOCMUWYECKNX M306paxeHwuii.

MepeBoa: Réza Totstikowa

ZBIGNIEW BOCHENEK

WYKORZYSTANIE SYSTEMU NUMERYCZNEGO PRZETWARZANIA
OBRAZOW SATELITARNYCH DO SPORZADZANIA MAP
OBSZAROW LESNYCH

Streszczenie

W 1981 roku w OSs$rodku Przetwarzania Obrazéw Lotniczych i Satelitarnych
IGiK zostaty rozpoczete prace nad wykonaniem mapy zalesien i struktury lasoéw
w Polsce na podstawie zdje¢ satelitarnych. Do zrealizowania tego zadania wyko-
rzystano system numerycznego przetwarzania obrazéw satelitarnych firmy
OVAACS, zainstalowany w OPOLIS. Umozliwia on cyfrowg analize danych sateli-
tarnych i klasyfikacje gtdwnych typow uzytkowania ziemi. W pierwszej, meto-
dycznej fazie prac system ten zostal wykorzystany do sporzadzenia mapy laséw
dla obszaru Okregowego Zarzadu Laséw Parnstwowych Gdarisk. Teledetekcyjny ma-
teriat zrodtowy stanowily dane wielospektralne z satelity Landsat. Podstawowymi
materiatami kartograficznymi wykorzystywanymi w procesie klasyfikacji byty ma-
py drzewostanowe w skali 1:20 000 oraz mapy topograficzne w skali 1: 50 000.

Numeryczna analiza danych skfadata si¢ z nastepujacych etapow:

— zlozenie zbioréw danych obejmujacych wybrane fragmenty OZLP Gdansk,
zawierajgce gtéwne typy drzewostanéw i inne klasy uzytkowania ziemi,

— transformacja geometryczna zbiorow w celu uzyskania jednolitej skali od-
wzorowania,

— wizualizacja obrazéw na ekranie interaktywnego monitora barwnego,

— wybér pél treningowych dla wyznaczanych klas laséw oraz dla innych klas
uzytkowania ziemi na zrodtowych materiatach kartograficznych,
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— wyznaczenie granic wybranych pol treningowych na ekranie interaktywne-
go monitora barwnego,

— utworzenie histograméw dla badanych klas informujacych o przedziatach
odbicia spektralnego odpowiadajagcych poszczegélnym kategoriom uzytkowania
ziemi,

— obliczenie parametrow statystycznych do klasyfikacji nadzorowanej na pod-
stawie wybranych po6l treningowych,

— wieloklasowa klasyfikacja danych i wizualizacja wynikéw klasyfikacji.

Najwazniejszym etapem pracy, decydujagcym o jako$ci opracowania, byt wybér
wiasciwych poél treningowych. Wyboru tego dla klas lasow dokonano na mapach
drzewostanowych w skali 1:20000. Kryteria podziatlu na trzy typy laséw: iglaste,
lisciaste i mieszane zostaty okre$lone w wyniku wstepnych analiz charakteru od-
bicia spektralnego réznowiekowych i réznogatunkowych grup drzewostandw.

Wyznaczone na mapach pola treningowe zostaty przeniesione na obraz sateli-
tarny za pomocg specjalnego programu transformacyjnego, opracowanego w OSsrod-
ku Przetwarzania Obrazéw Lotniczych i Satelitarnych. W wyniku dalszego pro-
cesu analizy i klasyfikacji danych powstat obraz klasyfikacyjny obszaru OZLP
Gdansk. Obraz ten, oprécz trzech typow drzewostanow, zawierat takze inne gtowne
elementy uzytkowania ziemi, a mianowicie: tereny rolnicze, tereny zielone, obsza-
ry zabudowane lub nie pokryte roslinnoscig oraz wody.

Kolejny etap prac stanowita kontrola wykonanej klasyfikacji. Byta ona wy-
konywana dla wytypowanych nadlesnictw, charakteryzujacych sie odmiennymi
warunkami fizjograficznymi i siedliskowymi, poprzez:

— przeniesienie z mapy drzewostanowej na obraz satelitarny odpowiedniej
liczby punktéw reprezentujacych wydzielenia wyznaczanych klas drzewostanow,

— przyporzagdkowanie kazdemu przeniesionemu punktowi nazwy klasy z obra-
zu klasyfikacyjnego,

— zestawienie zbiorcze punktéw kontrolowanych wedtug wyznaczanych klas
drzewostanow,

— okreslenie wiarygodnosci klasyfikacji poprzez obliczenie procentowego wskaz-
nika zgodnos$ci z mapg drzewostanowa.

Wielko$¢ tego wskaznika jest podstawa do decyzji uznania prawidtowosci kla-
syfikacji lub jej modyfikacji. Na podstawie doswiadczen wtasnych oraz in-
formacji z publikacji zagranicznych przyjeto, iz przy podziale na trzy klasy drze-
wostanow doktadno$¢ rozpoznania rzedu 70% moze by¢ wielkoScig akceptowang.
W przypadku otrzymania dla co najmniej jednej z klas nizszej doktadno$ci, zakta-
dano dla tej klasy na obszarze sprawdzanego nadle$nictwa nowe pola treningowe,
przeprowadzano nowa klasyfikacje i dokonywano jej kontroli.

Po przeprowadzeniu iteracyjnego procesu klasyfikacyjno-kontrolnego otrzymano
dla badanych nadle$nictw na obszarze OZLP Gdansk zrownowazong doktadnos$é
rozpoznania trzech klas drzewostanow rzedu 70%. Nastepnie przeprowadzono anali-
ze charakteru wystepujacych niezgodnosci otrzymanej klasyfikacji ze stanem rze-
czywistym. W wyniku tej analizy wyciggnieto wnioski dotyczace wiarygodnosci
klasyfikacji obszaréw lesnych z podziatem na trzy typy drzewostandw.

W ostatnim etapie pracy opracowano sposéb przedstawienia wynikow klasyfi-
kacji w postaci kartograficznej, a mianowicie w postaci barwnej fotomapy w skali
1:300 000.

W zakonczeniu zostaty zawarte ogdlne uwagi dotyczace szczeg6towosci i wia-
rygodnos$ci map uzytkowania ziemi sporzadzanych na podstawie numerycznej ana-
lizy obrazéw satelitarnych.

27






Fig. 9
4, Conclusions

1 The comparative photogrammetric elaboration of a topographic
map to the scale of 1:25000 on the basis of aerial photographs taken
with the RC-10 Wild and the MKF-6 cameras indicated total usefulness
of multispectral photographs for the purpose of drafting and updating
topographic maps. The accuracy in the location of situational details do
not exceed the generally accepted for topographic maps norms i.e.
mp”® +0-4 m.

2. The application of the method of multispectral photographs will
considerably enlarge the range of laboratory interpretation of the
topographic map’ details, especially concerning arable lands, types of
tree-stands, water flows, etc., thus decreasing the costs of topographic
elaborations.

3. The stereogramme elaboration gives the best results when mono-
mial spectral bands are applied, especially the 4th band (640—680 nm).

4. The accuracy of the terrain relief elaboration on the basis of
multispectral photographs is sufficient for drafting topographic maps to
the scale of 1:25 000.

Translation: Jacek Domanski
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XEHPbIK BEAHAPEK
POMYANbA KAYMHLCKUN

BO3MOXHOCTWN NCIMOJZIbBOBAHNA MHOIO30HAMBHBLIX
CHUMKOB AJ1Ad COCTABJIEHUNA TOMOIMPA®PUYECKNX KAPT

Pesome

B pamkax coTpyfgHuuyecTBa nporpammsbl WHTepkocmoc B utone 1978 r., BO Bpems
nosieTa nepBoro MnofibCKOro KocMoHaBTa Mwupocnasa [epmallueBCKOro Ha op6uTanbHOW
cTtaHumu CanioT-6, Obl1 NpoBefeH 3KCMEePUMEHT MO AUCTAHLWOHHOMY 30HAMPOBAHUIO
»3eMna-Tenedoto 78”. OTOT 3KCMEPUMEHT OXBaTbiBal OAHOBPEMEHHO BbIMOSHEHMWE
CHUMKOB W M300paXKkeHWi € pasHbiX BbICOT. [MONyYeHbl, MeXAy Npoynm, poTorpamme-
TpU4Yeckme aspoCHUMKU, BbINOMHEHHble Kamepoil RC-10 Bunbaa, a TakXe MHOroso-
HanbHble CHUMKW, BbIMOMIHEHHbIE Kamepoii MK®-6.

CTaTbsa wn3naraeT HeKOTOpble pe3ynbTaTbl MWCCNefOBaTeNbCKOW paboTbl, Kacak-
wenca onpegeneHns BO3MOXHOCTU COCTaBneHUsA Tomorpauyeckoin KapTbl B MacliTa-
6e 1:25Q00D aBTOrpamMMeTpM4ecKMM MeTOAOM Ha OCHOBE MHOFO30HalbHbIX CHUMKOB,
BbIMOMHEHHbIX Kamepoli MK®-6. CHWMKM 6blAM BbIMOMHEHbl B LIECTU KaHanax
B Amana3oHe cnekTpa oT 480 HM go 840 HM B 1978 rogy B macwTabe okono 1:50 XD
Co CHWMKOB, BbIMONHEHHbIX B KaHane 4 (640—680 HM) kamepoin MK®-6, cocTaBneH
aBToOrpaMMeTpuMyecKMM MeTO4OM NUCT KapTbl B MacwTabe 1:25000. Kpome TOro, Ha
aBTorpaje Bunbga A7 6bin BbluepuyeH (parMeHT TOW e KapTbl Ha OCHOBE MHOrO-
30HaNIbHbIX CHUMKOB M3 KaHanoB 3, 5 6 U cTepeorpaMm, Nojay4yeHHbIX U3 KOMOGUHaLUK
thoTorpamm u3 KaHanos 4 un 6. B KayecTBe KamepanbHOl (HOTOrpaMMeTPUYECKO
OCHOBbI OblNM MPUHATLI BO3MOXHble ANA UAEHTU(OMUKaLUW MYHKTbl Fe04e3n4ecKoi
ceTW, NYHKTbl MONeBol GoTOrpaMMeTpUYECKON OCHOBbI U 28 CMTyaLMOHHbIX MYHKTOB,
KOOPAWHATbI KOTOPbIX OMpefeseHo C COCTaBUTeNbCKOro OpuUrnHana KapTbl B Mac-
wrtabe 1:10 000. OnpefeneHHble KOOpPAMHATHI (POTOrpamMMeTPUYECKOW OCHOBbI He
npesbliwany ownbkn Tp” +0,2 mm B MacwTabe KapTbl. B npouecce cocTaBneHums
Tonorpaduyeckoid kapTbl B MacwTabe 1:25000 6bIN0 MPUMEHEHO WCKAOYUTENLHO
KamepanbHoe fAewndpupoBaHne Tonorpauyeckux fpetaneil, MUHTerpanbHO CBA3aHHbIX
C OTAENbHbIMW KaHanamm.

B pesynbTaTe NpoOBefEeHHOro cpaBHeHUs paspaboTaHHOW KapTbl C Tomorpaduye-
CKOW KapToi, cocTaBneHHoW B 1975 r., yCTaHOB/MEHO MOJSIHYK MPUIOAHOCTb MHOM030-
HaNbHbIX CHMMKOB C KapTOMeTpPUYEeCKOW TOYKU 3peHMA. Cpefn LWecTW KaHanoB Ka-
mepbl MK®-6 Haubonee nNpurofHbIM CMeKTpanbHbIM AuMana3oHoOM Ana Tonorpagu-
YyeckMx pas3paboToOK okasanca kaHan 4.

TOYHOCTb MOJIOXKEHWA CUTYaLMOHHbIX feTanell He MpeBbllaeT O6WENPUHATLIX
yKasaHuWih gns tonorpaguyeckmx kapT, T.e. Tp”N £0,4 mm. CpeaHsas KBafgpaTuyeckas
ownbka B macwTabe pa3paboTku, NONyYeHHAd Ha NYHKTaxX COBMELLEHWA BO Bpems
NMOCTPOEHMNA cTepeorpamMm Ha aBtorpage Bunbga A-7, He npesblwana 0,3 mm, a gns
KaHana 4 coctaBnana rap = +0,26 MM B MaclTabe paspabaTbiBaeMoii KapTbl.

To4YHOCTb COCTaBfeHUs penbeda nopagka 1,8 M, uto coctaBnset 0,13%0 BbICOTHI
thoTorpahmpoBaHus. OTa TOYHOCTb fABAAETCA BbLICOKOW, y4uTbiBas MaclwTab o6pa-
6aTbiBaemMblX CHUMKOB (1 : 50 000).

MepeBog: R6za Toitstikowa
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HENRYK BEDNAREK
ROMUALD KACZYNSKI

MOZLIWOSCI WYKORZYSTANIA ZDJEC WIELOSPEKTRALNYCH
DO OPRACOWANIA MAP TOPOGRAFICZNYCH

Streszczenie

W ramach wspoétpracy programu Interkosmos, w lipcu 1978 r. podczas lotu
pierwszego polskiego kosmonauty Mirostawa Hermaszewskiego na stacji orbitalnej
Salut-6, przeprowadzono eksperyment teledetekcyjny ,Ziemia—Telefoto 78”. Eks-
peryment ten obejmowat jednoczesne wykonanie zdjeé i obrazéw z r6znych puta-
péw. Otrzymano miedzy innymi lotnicze zdjecia fotogrametryczne wykonane kame-
rg RC-10 Wilda, oraz zdjecia wielospektralne wykonane kamerg MKF-6.

Artykut omawia niektdre wyniki pracy badawczej dotyczacej okreslenia mozli-
wosci opracowania mapy topograficznej w skali 1:25000 metodg autogrametryczna,
na podstawie zdje¢ wielospektralnych wykonanych kamerg MKF-6. Zdjecia wyko-
nano w szesciu kanatach w przedziale widma od 480 nm do 840 nm w 1978 r.
w skali okoto 1:50000. Ze zdje¢ wykonanych w kanale 4 (640—680 nm) kamerg
MKF-6 opracowano metodg autogrametryczng arkusz mapy w skali 1:25 000.
Ponadto, na autografie Wilda A-7 wyrysowano wycinek tejze mapy na podstawie
zdje¢ wielospektralnych z kanatéw 3, 5 6 oraz ze stereograméw uzyskanych
z kombinacji fotograméw z kanatow 4 i 6. Jako kameralng osnowe fotograme-
tryczng przyjeto mozliwe do identyfikacji punkty sieci geodezyjnej, punkty polo-
wej osnowy fotogrametrycznej oraz 280 punktéw sytuacyjnych, ktdrych wspotrzed-
ne okreslono z pierworysu mapy w skali 1:10000. Wyznaczone wspo6trzedne osnowy
fotogrametrycznej nie przekraczaty btedu rap” £0,2 mm w skali mapy. W proce-
sie opracowania mapy topograficznej w skali 1:25 000 zastosowano wytgcznie
kameralng interpretacje szczegdétéow topograficznych, integralnie zwigzang z po-
szczeg6lnymi kanatami.

W wyniku przeprowadzonego poréwnania opracowanej mapy z mapa topogra-
ficzng wykonang w 1975 r. stwierdzono peing przydatno$¢ zdje¢ wielospektralnych
pod wzgledem kartometrycznym. Sposrod szesciu kanatow kamery MKF-6 najbar-
dziej przydatnym zakresem spektralnym do opracowan topograficznych okazat sie
kanat 4.

Doktadno$¢é potozenia szczegétdw sytuacyjnych nie przekracza ogo6lnie przyje-
tych ustalen dla map topograficznych, tj. mp”~ 0,4 mm. Bigd $redni w skali opra-
cowania otrzymany na punktach wpasowania podczas strojenia stereogramow na
autografie Wilda A-7 nie przekraczat 0,3 mm, a dla kanatu 4 wynosit mp—
= +0,26 mm w skali opracowywanej mapy.

Doktadno$¢ opracowania rzezby terenu jest rzedu 1,8 m, co stanowi 0,13%0 wy-
sokosci fotografowania. Dokladno$¢ ta jest wysoka z uwagi na skale opracowywa-
nych zdje¢ (1 :50 000).
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PROCEEDINGS OF THE INSTITUTE OF GEODESY AND CARTOGRAPHY
Volume XXIX, No. 2, 1982

LECH BROKMAN

Polish pélyester films in cartographic editorial and publishing works

Abstract. A short characteristic of the home-made, layered polyester
Estromat film is stated in relation to its application in cartography and reproduc-
tional cartography. Determined were also the requirements for drafting layers by
cartographic drafters and technologists. In comparison with films made by foreign
firms, the advantages of the solution in possession were determined, as well as
existing disadvantages, which are the topic of further improvements and modifi-
cations. On the basis of the performed tests, experiments and applications
determined were the possibilities of utilizing this film in drawing works and in
copying the cartographic documentation.

1. Introduction

Permanent investigations on the improvement of plastics are carried
out in numerous laboratories all over the world. Thanks to the obtained
technical parametres, in particular excellent resistance and stability, the
polyester films became the foundation for making materials useful in
cartographic editorial and publishing works. The polyester films caused
a considerable elimination of materials made of polyvinyl chloride, such
as Astralon, Astrafoil or Sicoprint. Low parametres of stability, thermic
resistance and impact strength of the materials made of polyvinyl chlori-
de caused, that they were eliminated from editorial works connected
with preparation of the first copies of maps. For a considerably longer
time they were applied in preparing duplicates with etched drawing,
masks and editing sheets.

2. Characteristic of the Estrofol, the Polish polyester film

The polyester films, specially treated for cartographic and reproduc-
tion works, in a considerably quick manner became for cartographers
the most important material. They were films produced by well known
firms in the world, such as OGEL Ozalid, Folex, Kimoto, Du-Pont and
others. Many combinations of materials made on stable polyester basis
occurred; they were known under different trade names: Mylar, Cronar,
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Melinex, Celanar, Hostaphan, Lumirror and Estrofol. They were carto-
graphic drawing films, films sensitized with silver and silver-free
compounds (graphic films, strip masking films, engraving films).

Since a long time in Poland experimental, research and technological
works have been carried out, in result of which the production of the
polyester film, 35—125 micrometers thick, was started. At the beginning,
the film was made for technical and electric-insulating purposes in the
electrical engineering and electronic industries, later it was also applied
in cartographic and typographic and typographic works. Positive features
of the Polish made film were noted as:

— high stability of 1.7—1.9X10-5 cm/°C determined by the linear
coefficient of the film tension and 11—1.3X10~5 cm/% of the relative
air humidity (linear hygroscopic tension coefficient), obtained thanks to
the elimination of softeners and dissolvents from the film content,

— lack of the processes of ageing, brittleness and yellowing,
— resistance to water and changes of weather conditions.

They were an inspiration for undertaking technological investigations
and preparing formulas concerning the use of this film in cartographic
works. Since the glossy surface of the film did not accepted water and
etching inks and etching lacquers, one of the two following methods
should be chosen:

— mechanical, chemical anodic or electrolytic graining of the film
surface in order to obtain physical conditions necessary for appropriate
adherence of paints, lacquers and inks,

— finding such film formative solutions, which would enable to
obtain hard films having required adhesion to the basis of the smooth
polyester film, simultaneously maintaining the features qualifying the
material for application in cartographic and printing works. The second
method was chosen.

3. Testing the Polish Estromat drawing film

A group of specialists founded at the Warsaw Technical University
undertook research works, aiming at determining the optimum formula
of the film formative solution, simultaneously directing the application
of home-made chemical reagent and considering the Polish technical
possibilities for starting the production of the film. Positive results were
obtained, as well as the patent protection for the notified inventions
(The Polish Patent No 112121 of 1977, Patent Office of the Polish
People’s Republic: ,, The method for preparing printing and drawing
surfaces on films made of plastics”, the owner of the patent: The Warsaw
Technical University).
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At the Chemical Cooperative ,,Chemik” in Czestochowa a special
technological laboratory was founded, equipped with devices for prepa-
ring film formative solutions and with highly efficient devices with
a drying tunnel for coating the films with film formative solutions. In
result of introductory works, the production of four combinations of the
treated Estrofol film, 35—125 micrometers thick was started. These
are:

— Estromat TO — on one side matted, transparent,

— Estromat TM — on two sides matted, transparent,

— Estromat B — on one side matted, bleached, similar to paper,

— Estromat B — on two sides matted, bleached, similar to paper.

Also elaborated is the production of transparent surfaces with the
improved surface hardness Estromat TTO.

The film is stored in rolls of cardboard cores at the width of 110 cm;
20 m and 50 m of length.

4. Characteristic of the Estromat drawing film

Thus produced film has very similar features to the ones produced
by foreign firms:

— the treated layers do not cause self-coiling and do not lower the
stability of the basic film,

— the treated layers, during storage, undergo a further chemical
ripening, which causes further hardening of the surface without chan-
ging its adhesion to the background,

— no changes in colour of the treated layers occur under the
influence of light, temperature and humidity changes,

— the layer is highly transparent for reproduction light rays at
transparent layers from 85 to 90%, depending on the method of coating
(on one side or on two sides) for bleached layers over 25%,

— the layer is highly adhesive to the backround,

— under the influence of high temperatures, of up to 200°C, during
short treatment no plastic deformations occur; they occur in result of
long thermal treatment in temperatures above +130°C,

— the treated layers easily accept water inks, water hardening inks
of the T and TT types and printing paints; there are no deformations
of lines caused by too excessive absorption.

— the treated layers easily accept acetone and alcohol-ether lacquers.

Further technological research and introductory attempts are carried
out, aimed at improving the produced drawing surfaces. Background
films are selected according to the necessity of obtaining the basis of
a uniform thickness; variations in thickness up to 10% cause production
difficulties and render impossible the proper utilization of such drawing
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films. Most attention is paid to the implementation of production in
conditions of ideal purity, which is very important for the quality of
obtained film surface, especially its smoothness (uniform roughness),
excluding the scratching effect. The resistance to abrasion is improved,
which is important for numerous proofs, requiring the application of
sharp erasers, usually performed during updating of drafted drawings.
The producer is capable to supply a proving film formative solution,
used for complementing the losses in the drawing layers.

Considering the production of an economic film size, the roll of the
width which enables the acquisition of the DIN A sheets, without any
loss, the Producer is willing to equip the machine with transmitting
shafts of appropriate length.

5. Application of the Estromat film in cartography and
cartographic reproduction

The drawing film can be used for drafting with the use of the
following drafting tools:

— graphite or graphite-plastic pencils, the hardness of which is not
higher than 2H (harder pencils can cause the engraving of a layer),

— all types of ink sets of compasses, limiting the application of fun-
nel sets of compasses equipped with drafting cones of the Rapidograph
type of which the line width is 0.13 and sometimes even of 0.18 mm
(when drafting with such cones, the clogging of the ink conduits can
occur).

The experiments on drafting cartographic drawings carried out so
far proved, that the best graphic results, particularly in receiving thin
lines of the required optical density, were obtained upon the application
of the Graphos sets or speedball pens and drawing pens. For correcting
the drawings, particularly deleting lines, lying close to each other,
profiled erasers are very useful.

The home-made Estromat film found its application both in field and
laboratory works. During field works it is successfully applied for
making sketches, auxiliary drawings as well as for drafting maps with
the use of the Karthi tables. This film is very useful for field updating
works, where the drawings can be prepared with pencils, inks, markers
and also with the use of decalcomania.

During laboratory works this film is successfully applied for
preparing:

— auxiliary editorial works, sketches, copies, copies of the content
with the use of optical pantographs, preliminary drawings drafted with
the use of drafting machines, as well as the first copies of thematic maps,
which are not under temporal updating process,
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— clean copies of maps, particularly topographic maps, colour editions
and also thematic maps,

— colour models, in particular with the use of colour markers and
pencils,

— masks and covers necessary for colour separation,

— test multicolour copies, substituting test printing, by method of
copying successive colours with rubber-chromatic copying solutions and
colouring lacquers,

— second copies of maps for designing needs or editorial purposes,
by the method of copying with the use of bleached colouring lacquers.

6. Study on the future applications of the Estrofol film
in cartography

Considering the principle of carrying out particular technological
activities in the process of preparing and editing maps on background
of identical technical parametres, and above all on materials of identical
stability, efforts were undertaken to start production of materials
included in the so-called ,family of the polyester films”. Since several
years now, technological research works have been carried out. The
result of the present experimental-and-research works is the introduc-
tion into the cartographic and geodetic production the sensitizing the
drawing film with diaso solution. Three variations of this method iot
film sensitization have been elaborated. The first two, manual coating,
were adjusted for laboratory conditions of particular film users. The
third one concerns the mechanic coating method (at the Chemical
Cooperative ,,Chemik”). Manual methods are based on spilling and
spreading sensitizing solutions with tampons. These solutions are absorbed
by the drawing layer or the adhesive solutions, which adhere to the
clean surface of the polyester film. This considerably simple method of
manual coating enables to obtain a material almost in every cartographic
laboratory, adjusted to quick copying of the second copies of maps.

This simple technological process enables to obtain fully valuable
copies of maps used in further editorial works, particularly in drafting
derivative thematic maps, or also for designing works, carried out by
numerous recipients of the cartographic documentation. It is a simple
substitutional way, which fills some existing losses within materials and
which ensures the continuity of cartographic processes.

Investigations on mechanic sensitizing methods are carried out. Due
to organizational problems, it is proper to introduce sensitizing solutions
with the use of the same spreader, which is at present used for making
drawing layers. Expected is the production of a drawing film, with two
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sides sensitized, which will probably find particular application in
making second copies of maps for further engineering works.

Also carried out are further works on finding the formula and pro-
duction method of home-made engraving layers suited for engraving
maps and constant or periodical map updating. This was accomplished
thanks to the application of the so-called ,chemical engraving” of maps
method, based on the combination of the engraving process with copying
and chemical leaching of the drafted drawing.

The research and experimental works, mentioned above, were carried
out within the frameworks of the technological activities of the Institute
of Geodesy and Cartography. The Institute, meeting the production
requirements, implements the forecased for many years programme of
modernizing the cartographic and reproductional technology.

Translation: Jacek Domanski

NEX BPOKMAH

OTEYECTBEHHbIE MOJIN3®UNPHbLIE ®OJ/1bI'A
B KAPTOTPADPUNYECKNX COCTABUTENBCKUX
N N3JATEJIbCKNX PABOTAX

Pesome

B MHoOroumcneHHbix nabopatopusix Mupa BeAyTCA MNOCTOAHHO WCCAeA0BaHUSA HO
COBEPLUEHCTBOBAHMIO MacTU4YeCcKUx Macc. bnarogaps [LOCTUTHYTbIM TEXHUYECKUM
napameTpamM, B TOM O0OCOGEHHO WCKOYUTENbHOW MPOYHOCTM U cTabunbHoCTM — MoO-
nnagupHble PoNbry cTanm B HacTosAlWee BPeMS OCHOBOW, NpUMEHAeMO B MPOW3BOSA-
CTBE MaTepuanoB MNPUTroOAHbIX B KapTorpaguyeckMx COCTaBUTENbCKUX paboTax,
B MOArOTOBKE K MeyaTu, a fJaxe AN OKOHYaTeNbHOTO0 KOMMWPOBAaHUS KapT W medyatu.

MpumeHsemMble B KapTorpauu YepTeXxHble CAOM MONUIPUPHBIX NNEHOK ABAAKTCA
pe3ynbTaTtoM MHOFOMeTHUX NabopaToOpHbIX WCCNef0BaHWA, MHOrMX TeCTOBbIX Mpoo6,
NMPOBOAUMbBIX B paslMUHbIX YCNOBMWAX KapTorpathuyeckux pabot. MpucnocobneHHble
K KapTorpagumuyeckmm v penpoAyKLMOHHbIM paboTam nonAMaupHbie MNAEHKU Ccpas-
HUTENbHO ObICTPO CTanM rOCNOACTBOBaTb B TEXHONOrMYecKoin nabopaTtopum KapTo-
rpaa v nNpuMBenn K 3HAYMTeNbHOMY BbITECHEHWIO MaTepuanoB M3 MNOAUXIOPBUHUNA
M aueTaTa.

MosBnANCL BLICOKOrO KayecTBa MaTepuanbl W3BECTHbIX B MUpPe (QUPM Takux,
kak: OGEL Ozalid, Folex, Kimoto, Du-Pont un gp. W3BecTHbl MHOrne myTauum Tma-
Tepuanos, M3roTOBAEHHbIX Ha MOAM3UPHOM CTabUNIbHOM OCHOBaHWW; 3TO YepTeXHble
onbru, GONbrU LNA KOMUPOBAHWA CEHCMOUAU3NPOBAHHbIE AMA30COEAUHEHUSMU ANA
NoNy4YeHWs pasHbIX LBETOB, MPOCBEYMBAEMble W C YEPTEXHbIMU crosamu, doTorpadu-
Yyeckue MAeHKW MPUMeHsfeMble ANA Pa3/MYHbIX MPOLECCOB MPOEKLMPOBAHWUA WU KOMM-
poBaHUA, uYepTeXHble (GONbrM NPUCNOCOGNEHHbIE K MpoLeccaM HeraTuBHOIO rpaBu-
poBaHMA PUCYHKOB. NaBHOW 4epToll 3TUX MaTepuanoB fBNAeTCA BbicOKas CTabuib-
HOCTb pa3MepoB, BbICTymawowWasa B pPasNYHbIX YCNOBUAX XpaHeHUs, TpaHcnopTa
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M UCMONb30BaHWA B PenpoAYKUMOHHbIX npoueccax. TpebyeTcs BbicOKas rnagkocTb
(umnctoTa) M OfHOPOLHOCTL MOBEPXHOCTM, OMpejefieHHas LEepoxoBaToOCTb W TBEPAOCTb,
a OHOBPEMEHHO CTaBATCA TBEPAble KPUTEPUSA COXPaHEHWS BO BPEMEHU MONOXUTENb-
HbIX (PM3NYECKMX WU XMMMUYECKMX 4epT. Takas cTporas oueHKa KayecTBa KapTorpa-
(hMYECKMX YEepTeXHbIX NNEHOK W NAEHOK ANA KONWPOBaHWA BbITEKAeT W3 BbICOKOMN
OTBETCTBEHHOCTM TEXHONIOrOB 3a MPOMW3BEJEHHbIV BbIGOP U MPUMeHeHWA GOoNbru Ans
COCTaBNEHNS OPUTMHANOB KapT.

B 0TeyecTBEHHbIX YCMOBUAX YXe MHOro net BefyTcs uccnefoBaHMa u paboThbl
N0 TEXHONIOTMYECKOMY BHEAPEHUID, MOCBAWEHHbIE Npo6ieMaTUKe MNPUMEHEHUS ANS
KapTorpauMyecknx u penpoayKUMOHHbIX pPaboT monnaupHbiX ¢onbr. OCHOBON ANA
3TUX MeponpuATWi A 6bIN0 Havyano NPOM3BOACTBA NONUIDUPHbLIX MNNEHOK TOMLWMWHOW OT
35 fo 125 MUKPOMEeTpOB, MEPBOHAYANIbHO ANA TEXHUYECKUX HYX[, 3/IEKTPOU30NALNOH-
HbIX W 3MIEKTPOHHbIX, & 3aTemM KakK OCHOBa AN YepTEXHbIX U KOMWPOBaNbHbIX C/0EB.
MonoxuTenbHble 4YepTbl 3TON OCHOBbI, B TOM O0CO6EHHO CTabWNbHOCTb, COXPaHAK-
anaca B YyCNOBMAX W3MeHEHWS TemnepaTypbl M OTHOCWUTENbHOW BNAXHOCTW BO3AYXa,
OTCYTCTBME OTYET/IMBbLIX YepT CTapeHWs BO BPEMA XpaHeHUd, fanu BO3MOXHOCTb
MCNONb30BaHUA 3TOW (PONLIM LNS M3rOTOBAEHWS HA €e MNOBEPXHOCTUM YepTeXHbIX
N KOMUPOBaNbHbIX cfoeB. bnecTawas NOBEPXHOCTb (POAbLIM He MpPUHMMana BOLHON
TyWwun u Tywu ANA TpaBNeHUs, NlakoB ANA TpaBfieHWsA, a TakXe Kpacok.

PaccmaTpuBannucb BO3MOXHOCTM MPUCNOCOBIEHNA MOBEPXHOCTU METOLOM Mexa-
HWYECKOr0, XMMWYECKOTO WMAWN 3NEeKTPOSIMTHOrO rpaHyMpoBaHMA MOBEPXHOCTU, a Tak-
e MeTOflOM MOKPbITUA MOBEPXHOCTU MNEHOYHOO6pa3yWMMN pacTBOPaMun, MMerLWmn-
MK Tpebyemylo afre3vio K OCHOBe W obGecrneymBatoW UMK MONYYEHUE MONOXUTENbHBIX
CBOWCTB, TpebytoWwmnxca oT YepTEXHbIX CnoeB. Bbi6paH BTOPOW NyTb.

Co3faHHblli B BapliaBcKOM MNOAWTEXHUYECKOM WHCTUTYTe KOMMEKTUB chneuuanu-
CTOB Hayan wuccneposatenbCkue paboTbl, HampaBfeHHble Ha MNOWCKW ONTUMAanbHOM
peuenTypbl NJeHOYHOOGpasyloLWero pacTBopa C 04HOBPEMEHHOW OopueHTauueid Ha nNpu-
MEHEHMe rfaBHbIM 06pa3oM XMMMUYECKUX PeaKTUMBOB OTEYECTBEHHOIO0 MPOUCXOXAEHUS,
a TakXe C COXPaHeHWeM YCNOBWI BHELPEHUA pelleHus B AOCTYMHbIX YCNOBUAX OTe-
YeCTBEHHOI0 MPOM3BOACTBA. BbiNM [JOCTUTHYTHI MNOJIOXKUTENbHbIE pe3ynbTaTbl U NO-
AyyeHa nNaTeHTHas oOXpaHa MpeAcTaBNeHHOro u3ob6peTeHuMs. B xumuyeckol apTenu
LXUMUK” B YeHCTOXOBe coO34aH CNeunanu3upoBaHHbI Lex, 000pyAOBaHHbIA npo-
M3BOACTBEHHOW amnapaTypoi, NpucnocobneHHon Anf NOoKpbITUS cnoem ca 1 MAH.
NOrOHHOro MeTpa ()ONbrnM-0CHOBLI B TeYeHWe roja.

ACCOPTUMEHT MPOAYKUMM B HacTosllee BpemMs OXBaTbiBaeT 4YeTbipe BuAa CNOEB;
BbIJENATCA NMPOCBEYNBAEMble, MaTUPOBaHHbIE OAHOCTOPOHHME W ABYCTOPOHHUE CNOW,
6eneHble cnoun, 6ymaronofo6Hbie. OTU CNOM MOTyT 6GbiTb HaHeCEHbl Ha PONbLIM pasHOW
TONWMHbI. [TOTOBLI NPOAYKT HaX04MTCA B pOjax, HAMOTAHHbI Ha KapTOHHble CTEPX-
HW wupuHoii 110 cm, agnmHoin 20 m 50 NoroHHbIX MeTpoB. Mo 3aka3y noTpebuTenei
MOryT 6bITb MpefocTaBfeHbl (hNaKOHbl CO CMOEM ANA KOPPEKTYpbl, NPUMEHSEMbIM
4NA NONoNHeHWs yuepba 4YepTeXHOro cnos. ®nakoHbl cogepxaT NAeHoOYHoob6pasyto-
Wwnin pacteop. KoppekTupoBKa MOXeET MNPUMEHATHCA B C/Ay4yae MHOTFOKpaTHOW no-
npaBKW pUCYHKa B TOM CaMOM MeCTe, YTO 4acTO BbICTyMnaeT BO BpeMs MCMONb30BaHuUA
honbrn Ana M3roTOBNEHUA COCTAaBUTENbCKUX OPUTUMHANOB, MNOANEXalWWX Mepuogun-
UeCKOW aKTyanusauum copepxaHus.

ABTOPCKWIA KONMEKTMB NONYy4YMn B TeKylem rogy BTOpykw Harpagy ,MacTepa
TEXHUKN” B €XerogHoM KOHKypce rasetbl ,2Kuue Bapuwasbl”.

Mpoussogmumasa ¢onbra MMeeT 4YepTbl 6/M3KME K 3arpaHUYHbIM MPOLYKTaM, He
nogsepraetcd fepopmaLnn-caMOCBEPTLIBAHWUIO, He BbLICTYNalT W3MEHEHWA LBeTa
noj BAUAHUEM CBeTa, YAEpPXMWBaeTCA MNOCTOAHHaA BbICOKAas aAre3us Ccros K OCHOBE,
OHa yCcTO4YMBa K BbICOKMM TemnepaTypam faxe Ao +130°C, cnoit nerko npuHumaet
BOAHYIO Tyl b, Kpacsl,Me pacTBOpbl, aLeTOHOBble W CNUPTHbIE /NaKW, a Takxe ne-
yaTHble Kpacku. [MpegmMeToM AanbHEWW WX WCCNef0BaHUIA N0 COBEPLUEHCTBOBAHUIO
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W nepuoguyeckoii mogmdukaLum nNpoaykKTa ABAAKTCA: Ype3MepHas NerkocTb 3arpsas-
HEHWSA MOBEPXHOCTU, HEPAaBHOMEPHOCTb CN0SA, Ype3MepHas LIEepPOX0BaTOCTb, BAMAIOLLAA
Ha YCKOPEHHbIi WM3HOC 4YepTeXHbIX MNpuU6GOPOB, OrpaHMYeHHas COMPOTUBNAEMOCTb Ha
CTMpaHue MNOBEPXHOCTW C MOMOLWbI0O KOPPEKTYPHbIX PE3UHOK W HemnosHas TBepAOCTb
cnos, Kotopas He faeT BO3MOXHOCTb MPUMEHEHUA ONA PUCYHKOB TEXHUYECKUX Ka-
paHfaweil TBepPAOCTbIO BbiCWen, yeM H2. [na pucyHKoB Ha (o/Sbre peKoOMeHAyeTcs
npUMeHeHUe rpauUTHbIX W rpaPuUTHONNACTMACCOBbIX KapaHfalleid TBEpPAOCTbI He
Bbllle, 4eM H2, gnA pUCYHKOB TyWbiO NPUTOAHbLI FrOTOBaNbHWM Tuna graphos gna nu-
HWI pasHON TONWMWHbBI, BOPOHKOOOPa3Hble YepTeXHble MPUHAANEXHOCTU, CHABGXEHHbIe
KOHycaMmn TONWMWHOA He MeHee, yem 0,25 mm, KoHycbl 0,13 u 0,18 MM uvawie noasep-
XeHbl 3aTblKaHWIO KaHanos ANd Tywwu, Kyjda nonajaet Mblfib, CTepTas C LWepoxoBa-
TOW MOBEPXHOCTU ONbIU.

®onbra Estromat npumeHseTca ANA BbINOMHEHMA chefylownx paborT:

— COCTaBUTENbCKUX OPWUTUHaNOB C MOMOLWbLIO PasHblX YepTeXHbIX NpUHagNex-
HOCTEMN,

— un3paTtenbCKUX OPWUTrMHANOB KapT, a O0COBEeHHO Tomorpauyeckux KapT, u3pa-
BaeMbIX B pasHblX LBeTax,

— nuTorpa)CKUX MakeToB WM3faTeNIbCKUX /INCTOB,

— MPOO6HBIX KOHTPONIbHbIX KOMUIA, 3aMeHAKLWUX MPO6GHbIe OTTUCKY,

— Ay6nukaToB KapT nocfe CeHCUBUNM3NPOBAHMA [Ma30BbIMKW pacTBOpamu WAu
B pe3ynbTaTe KPaco4YHOro KOMUPOBaHWA,

— [ONA HabWBKW cOAepXaHus C NOMOLWbI0O O(CETHbIX CTAHKOB WAW TpadapeTHOW
neyatw,

— BN M3roToBAEHUA Kceporpaduuecknx KOMWUIA, 0COGEHHO MNpKM MpoLeccax Xu-
MWUYECKOro 3akpenneHus (PUKCUPOBaHMA) pUCYHKa.

BegyTtca uccnefoBaHus € Lenbio AanbHelileid NOATOTOBKM (PONbLIM NyTEM CEHCU-
6UNN3NPOBaHNA CNOAMWU, Hanpumep, AMa30BbIMW, MPUCMOCOBAEHHBIMWU ANA MONYYeHUS
Konuii pasHoro useta. OAHOBPEMeHHO BefyTcA paboTbl NO MNOWCKY ONTUMaNbHbIX
peuenTyp LN HeraTUBHbIX YEPTEXHbIX CM0EB W CN0eB ANf, TaK Ha3blBaeMOro, XMMu-
4YecKoro rpaBuMpoBaHus.

MepeBoa: Ro6za Toistikowa

LECH BROKMAN

KRAJOWE FOLIE POLIESTROWE W KARTOGRAFICZNYCH
PRACACH REDAKCYJINYCH | WYDAWNICZYCH

Streszczenie

W licznych laboratoriach w $wiecie prowadzone sg state badania nad dosko-
naleniem tworzyw sztucznych. Dzieki osiggnietym parametrom technicznym, w tym
szczegblnie wybitnej trwatosci i stabilnosci — folie poliestrowe staty sie obecnie
podtozem stosowanym do produkcji materiatdw przydatnych w kartograficznych
pracach redakcyjnych, przygotowania do druku, a nawet ostatecznego kopiowania
map i druku.

Stosowane w kartografii powtoki rysownicze folii poliestrowych sa wytworem
wieloletnich badan laboratoryjnych, licznych prob testowych prowadzonych w roz-
nych warunkach prac kartograficznych. Uzdatniane do prac kartograficznych i re-
produkcyjnych folie poliestrowe stosunkowo szybko opanowaly warsztat technolo-
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giczny kartografa oraz spowodowaly znaczne wyrugowanie materiatdw z poli-
chlorkéw winylu oraz acetatow.

Pojawity sie wysokiej jakosci materiaty foliowe znanych na S$wiecie firm takich,
jak: OGEL Ozalid, Folex, Kimoto, Du-Pont i inne. Znane sg liczne mutacje ma-
teriatdbw sporzagdzanych na poliestrowym stabilnym podtozu; sg to folie rysownicze,
folie do kopiowania uczulane zwigzkami dwuazowymi do otrzymywania réznych
koloréw, transparentowe i z powtokami kreslarskimi, filmy graficzne dostosowane
do réznych proceséw projekcji i kopiowania, folie rytownicze dostosowane do pro-
cesOw negatywowego rytowania rysunkow.

Podstawowg cechg tych materiatéw jest wysoka stabilno$¢ wymiarowa wystepu-
jacych w roznych warunkach przechowywania, przenoszenia i uzytkowania w pro-
cesach reprodukcyjnych. Wymagana jest wysoka gtadko$¢ i jednolitos¢ powierzchni
folii, okreslona chropowato$¢ i twardo$é, a jednocze$nie stawiane s ostre kryteria
zachowalnosci w czasie dodatnich cech fizycznych i chemicznych. Tak surowa ocena
jakosci kartograficznych folii rysunkowych i folii do kopiowania wynika z wysokiej
odpowiedzialnosci technologdw za dokonywany wybor i stosowanie folii do wyko-
nywania oryginatéw map.

W warunkach krajowych od wielu juz lat byty prowadzone badania i wdroze-
nia technologiczne poswiecone problematyce zastosowania do prac kartograficznych
i reprodukcyjnych folii poliestrowych. Podstawg do tych dziatahn byto uruchomie-
nie produkcji folii poliestrowej o grubosci od 35 do 125 mikrometrow, poczatkowo
dla potrzeb technicznych, elektroizolacyjnych i elektronicznych, a nastepnie jako
podtoze do powitok rysowniczych oraz kopiowych. Pozytywne cechy tego podtoza,
w tym szczeg6lnie stabilno$¢ zachowywana w warunkach zmiany temperatury
i wzglednej wilgotnosci powietrza, brak wyraznych cech starzenia sie w czasie
przechowywania, umozliwialy wykorzystanie tej folii do sporzadzania na jej po-
wierzchni powtok rysowniczych oraz kopiowych. Bityszczaca powierzchnia folii
nie przyjmowata wodnych i =zatrawiajgcych tuszow, lakierdw zatrawiajgcych
oraz farb.

Rozwazono mozliwos$ci uzdatnienia powierzchni metodg mechanicznego, chemicz-
nego lub elektrolitycznego ziarnowania powierzchni oraz metodg powlekania po-
wierzchni roztworami bionotwo6rczymi posiadajgcymi wymagang adhezje do pod-
toza oraz zapewniajagcymi uzyskiwanie pozytywnych cech wymaganych dla powtok
kreslarskich. Wybrano druga droge postepowania.

Powotany na Politechnice Warszawskiej zespot specjalistow podjat prace badaw-
cze, zmierzajace do znalezienia optymalnej receptury roztworu btonotwoérczego
z jednoczesnym ukierunkowaniem stosowania gtéwnie odczynnikéw chemicznych
pochodzenia krajowego oraz z zachowaniem warunkéw wdrozenia rozwigzania
w dostepnych warunkach krajowej produkcji. Uzyskano pozytywne wyniki i otrzy-
mano ochrone patentowg zgtoszonego wynalazku. W Chemicznej Spétdzielni Pracy
,Chemik” w Czestochowie urzgdzono specjalistyczne stanowisko pracy, wyposazone
w urzadzenia produkcyjne dostosowane do pokrywania powtokami uzdatniajgcymi
ca 1 milion mb. folii podtozowej w ciagu roku.

Obecny asortyment produkcji obejmuje cztery odmiany powiok; wyrdzniane sg
powtoki transparentowe jednostronnie i dwustronnie matowane, powtoki bielone,
papieropodobne. Powtloki uzdatniajgce moga byé wprowadzane na foliie o réznej
grubosci. Produkt konfekcjonowany jest w rolach nawijanych na rdzenie tekturo-
we o szerokosci 110 cm o diugosci 20 i 50 mb. Na zyczenie odbiorcéw mogag by¢
dostarczane flakony z warstwg korygujaca, uzywang do wypeiniania ubytkéw
powtok kreslarskich. Flakony zawierajg roztwoér btonotwérczy. Korygowanie moze
mie¢ zastosowanie w przypadku wielokrotnego poprawiania rysunku w tym samym
miejscu, co czesto wystepuje podczas wykorzystywania folii do sporzgdzania pier-
worysow map podlegajgcych okresowej aktualizacji tresci.
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Zesp6t autorski otrzymat w biezagcym roku druga nagrode Ministra Techniki
w corocznym konkursie ,Zycia Warszawy”.

Produkowana folia wykazuje cechy bardzo zblizone do wytworéw zagranicz-
nych, nie wykazuje deformacji-samozwijania, nie wystepuja zmiany zabarwienia
pod wplywem S$wiatta, utrzymuje sie stata wysoka adhezja powtoki do podioza,
odporna jest na wysokie temperatury nawet do +130°C, powtoka tatwo przyjmuje
tusze wodne, roztwory barwigce, lakiery acetonowe i spirytusowe oraz farby dru-
karskie.

Przedmiotem dalszych badan udoskonalajgcych ii okresowych modyfikacji pro-
duktu s3a: nadmierna tatwo$¢ brudzenia powierzchni, nierbwnomierno$¢ powtoki,
nadmierna chropowato$¢ wplywajgca na przyspieszone zuzywanie przybornikéw
kreslarskich, ograniczona odporno$¢ na S$cieranie powierzchni za pomocg gumek
korekcyjnych i niepetna twardo$¢ powtoki uniemozliwiajgca stosowanie do rysun-
kéw otdwkow technicznych o twardosci wyzszej niz H2.

Do sporzadzania rysunkow na foliach zalecane jest stosowanie otdwkéw grafi-
towo-plastykowych o twardosci nie wyzszej niz H2, do rysunkoéw tuszowych przy-
datne sa przyborniki typu graphos dla wszystkich grubosci linii, przyborniki lejko-
we wyposazone w stozki kreslarskie o grubosci nie mniejszej niz 0,25 mm; stozki
0,13 i 0,18 mm narazone sg na czeste zatykanie przewodow tuszowych dostajacych
sie tam pytem startym z powierzchni chropowatej folii.

Folia Estromat znajduje zastosowanie do wykonywania nastepujacych prac:

— zadan redakcyjnych za pomocg réznych przybornikow,

— czystorys6w map, w tym szczeg6lnie map topograficznych wydawanych
w kolorach,

— makiet rozkolorowania,

— prébnych kopii kontrolnych zastepujacych prébne druki,

— wtérnikéw map po uczuleniu roztworami diazowymi lub w wyniku kopiowa-
nia barwiacego,

— do nadrukdéw tresSci za pomocg offsetow lub pras sitodrukowych,

— do sporzadzania kopii kserograficznych, szczegdlnie w procesach chemiczne-
go utrwalania rysunku.

Prowadzone sg badania majgce na celu dalsze uzdatniania folii przez wnosze-
nie warstw uczulajgcych np. diazowych dostosowanych do otrzymywania rdznych
koloréw kopii. Jednocze$nie prowadzone sg prace nad znalezieniem optymalnych
rozwigzan recepturowych warstw rytowniczych negatywowych i warstw do tzw.
rytowania chemicznego.
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