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The digital method for presentation of the classification results
in specified colours

Abstract. A classification file is characterized by different values for each
class. Such a file can be registered on the data-base of the computer system and
printed on a line printer or exposed on photographic film or paper by means of
a graphic-to-digital converter. This paper presents a new method of obtaining
colourful images resulting from the digital image analysis also characterized by
the possibility of specifying colours for each class. This method allows to acquire
an image in colours which are in agreement with obligatory instructions. This
method also allows to obtain the final image in various forms, for example as
a diapositive, colour print, black and white colour extraction or colour composite
on the additive colour viewer.

This paper also presents the method of digital image rasterring enabling the
acquisition of classification imageries which can be printed, without special optical
processing.

1. Introduction

The digital image analysis usually aims at obtaining a classification
file in which each distinguished class has a different meaning. One of
the possibilities of registering such a file is to expose it on photo-sensiti-
ve material — black and white or colour. This paper presents a method,
which allows to transform the classification file in such a way as to
specify colours for particular classes of objects and then to insert them
into specially prepared for this purpose legend of colours. Thus it is
possible to obtain a classification image where particular classes are
marked by various, chosen by the user colours.

2. Operations performed by a graphic-to-digital converter

One of the devices of the digital image analysis system is the
graphic-to-digital converter. It is used to change the image exposed on
photo-sensitive material to an image registered on a magnetic tape in
the digital form and vice versa, to change the image from the digital
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form to an image exposed on a photo-sensitive material. The American
Optronics graphic-to-digital converter installed at the Polish Remote
Sensing Centre — Institute of Geodesy and Cartography enables the
convertion of black and white as well as colour images, exposed on
photographic films and papers.

The graphic-to-digital converter can, among others, be wused for
exposing classification images, registered on magnetic tape, onto photo-
-sensitive material. In case of exposing black and white images there
is no need to use colour filters, while exposing colour images appropriate
colour filters are placed on the why of the light rays. The converter
works line by line, processing successive elements of the image from
one form into another (from graphical to digital or from the digital
form of the image to the graphical one). The maximum format of the
image which can be obtained on this converter is 22.5X22.5 cm.

3. The essence of the digital image analysis

The digital image analysis consists of two fundamental stages. The
first one is connected with the transmission into the computer of data
concerning spectral characteristics of distinguished classes while the
second stage is connected with the implementation by the computer of
the classification of this data. During the first stage the operator marks
in the image specified test fields, the cover of which is known to him.
These can be, for example, arable land on which there are particular
types of crops. The information concerning the location of these fields
and their meaning, stated usually in the form of corner coordinates and
short description are used for the so-called ,training of the computer
system” in the range of class recognition. Such a training aims at enab-
ling the classification implemented by the computer. During the training
of determined test fields the computer calculates characteristic values,
for example, mean values of the electromagnetic radiation in various
spectral bands, correlation coefficients, standard deviations and other
values, which are necessary to perform the digital image analysis. During
this stage the operator also specifies the number values, which on the
resulting image should characterize the distinguished classes.

The second stage of the digital image analysis is almost performed
without the participation of the user. It mainly concerns data classifica-
tion, according to the stated and computed characteristics, which are the
effect of the first stage. The participation of the user at the second stage
is limited to specifying the classification type and determining the device
which would be used as the output for the final classification image. It
can be a screen monitor or a magnetic disk. In case of utilizing the
screen monitor the classification image can be displayed as a black and
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white or colour image. In case of choosing the magnetic disk the classifi-
cation image is registered into the data-base. Such an image can be
utilized in the future, rewritten on a magnetic tape, which in turn can
be visualized on the graphic-to-digital converter, exposed on photographic
material, etc.

The acquired classification image, which is the result of the digital
image analysis, possesses elements of particular interval of values and
can be directly exposed on photo-sensitive material as a black and white
image. When it becomes necessary to obtain a colour image exposed on
photo-sensitive material by means of digital analysis the matter becomes
more complex. This is connected first of all with the character of obta-
ining colour images on photo-sensitive materials.

4. The method of acquiring the classification images in selected
colours

As it is known, the principles of colour photography are based on
the fact, that each colour obtained on the final image is a combination
of three basic colours. The colour image on the printing paper is obtained
thanks to the overlapping of basic colours.

This principle, in a slightly changed version is also applied to obtain
colour images on the graphic-to-digital converter. The algorithm of the
method applied to obtain colour classification images in selected colours
is presented in diagram 1

As it was mentioned above, an image resulting from the digital ana-
lysis of satellite or aerial images can be compared with black and white
photograph image, where optical density levels correspond to various
classes of distinguished objects. In order to obtain a colour image from
such an image, two processes ought to be carried out:

1) select the required colours for particular classes,

2) change in an appropriate way the elements of the imput file as to
obtain the required colours after e.xposing the data on the graphic-to-
-digital converter.

The first process is carried out in order to create the so called ,legend
of colours”, that is a universal colour set, which would be used to mark
the classes of objects occurring in the final image. The implementation
of this process was carried out on the basis of images of optical wedges,
exposed on the colour printing paper, and which were acquired with
the application of various colour filters. These optical wedges were
generated on the graphic-to-digital converter, and then they were
overlayed by the colour filters and exposed on a photographic enlarger
applying various filter combinations. In this way colour sets for the
combinations of blue-green, blue-red and red-green were obtained. From
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the acquired colours, 20 of them were selected which formed the
discussed legend of colours.

Diagram 1: Implementation algorithm of the method for obtaining results of the
digital classification in selected colours

On the basis of the known density values of the optical wedges, also
known were the quota of the basic colours in every created colour of
the legend. After forming the legend of colours, the second stage of the
process could be started — to exchange the final image according to
selected colours for particular classes. It should be stressed, that the
legend of colours is common for all the elaborated images, and the
second stage is implemented separately for each image.

The necessity of implementing the second stage of the elaborated
method results from the character of work of the graphic-to-digital
converter. This device is equipped with three colour filters, which can
be used during the exposure of the image on a colour film. In such
a case, the appropriate image is exposed through subsequent colour fil-
ters. Instead of a colour film, a black-and-white one can also be used.
On it, images prepared for particular basic colours are separately exposed
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while the final colour image is acquired in the process of photographic
copying by means of an enlarger.

The implementation of the discussed process is based on digital
colour filtering of the final image, on which the classification results are
registered. It aims at creating colour extractions for basic colours which
in turn enable the creation of a colour image by exposing subsequently
obtained extractions through photographic filters.

Each element of the classification file has its determined value
(optical density), which is the effect of its belonging to a class, possessing
the value endowed by the operator. Apart from that, the user also states
the number of the colour on the basis of the legend of colours, which
is to be given to this class on the colour image. From the legend of
colours we get to know the quota of basic colours which form the colour
specified by the user. Due to this, the value of the element of the final
image can be changed into three values, which subsequently correspond
to the quota of basic colours in the created colour. Such a change is
done for every element of the classification file. Instead of one file,
three files are created in this way, being digital extractions for basic
colours. These three files are exposed on the graphic-to-digital converter,
and then the colour image is obtained. It can be acquired by one of the
four methods, which will be described below and presented in dia-
gram 2

In all cases three colour extractions digitally registered on magnetic
tape are used as the input data.

magnetic tape

0} a)
exposing the image on colur
diapositive film

magnetic tape

P C)
creation of three extractions
on black-and-white film

b
photographis copying on
photographic enlarger

b

making a colour print

magnetic tape
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exposing the image on colour
negative film
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(0]
creation of three extractions
on black-and-white film

b
creation of colour composite
on the additive colour viewer
(colour negative)

(0}

making a colour print

Diagram 2: Four methods of obtaining colour images containing classifications
results

The first metod (diagram 2a) is based on the exposure of three colour
extractions, registered on magnetic tape, onto a colour diapositive film,
subsequently utilizing three colour filters with which the graphic-to-
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digital converter is equipped. Three images are exposed exactly in the
same place of the film which causes the summing up of colours in parti-
cular points and further leads to the acquisition of appropriate colours.
This method allows to immediately obtain on the film positive image.
However only one copy of the image can be obtained. In order to obtain
further copies, the entire process should be repeated.

The second method (diagram 2b) is very similar to the first one. The
only difference is the use of a colour negative film instead of the colour
diapositive one from the first method. In this way a colour negative
image is obtained which enables to acquire a multiple copying of the
image, without the necessity of using the graphic-to-digital converter
each time, as in the case of the first method.

The third method (diagram 2c) is more complicated than the two
previous ones. Three extractions for particular basic colours are separa-
tely exposed on black-and-white film. In this way, three images are
obtained, which later are copied on photographic enlarger, using appro-
priate colour filters for each of them. Since three separate images are
used for the exposure, it is extremely important to fit them correctly
in order not to obtain any image blurring. Special marks are used for
this purpose, which should be exposed around colour extractions during
their preparation on the graphic-to-digital converter. This method
allows to obtain many copies out of one image, without the necessity of
using a converter for obtaining successive copies. Apart from that, the
method allows to enter colour corrections into the image which are
caused for example by the characteristics of the printing paper. This is
also essential due to the future usage of the images. During the
implementation of this method it is also possible to obtain unrestricted
scales of the image by using various settings of the enlarger.

The fourth method (diagram 2d) combines the application of the digi-
tal image analysis system and the optical additive colour viewer. This
method is similar to the third one, w"here the only difference being the
use of an additive colour viewer instead of the photographic enlarger.
Three colour extractions exposed on black-and-white film on the grap-
hic-to-digital converter are placed in the additive colour viewer and
a colour negative composite is formed on its screen. Depending on the
settings various scales of the image can be obtained. The colour print
is acquired on printing paper by the method elaborated by Zbigniew
Goljaszewski, M. Sc. at the Polish Remote Sensing Centre (OPOLIS). In
this method successive photographs making up the colour composite are
exposed on printing paper through appropriate colour filters and during
a determined period of time. The exposure time depends on the colour
of the filter and on the scale of the image. After exposing all of the
three images on colour printing paper a colour positive image, of a very
high quality is obtained. This method of obtaining a colour image with
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the classification results, not only applies the additive colour viewer but
also allows to enter, just like in the third method, colour corrections
and allows to change the scale of the received image.

After performing series of experiments concerning the acquisition in
the photographic form of the classification results in the selected colours,
it turns out, that two legends of colours should be prepared: one for
obtaining images on colour diapositive or negative films and the second
for obtaining results on colour prints received by copying biack-and-
-white extractions on the photographic enlarger or on the additive
colour viewer.

Of crucial importance is the fact that the same colours can be
obtained from the photographic enlarger and the additive colour
viewer.

5. Method of rasterring digital images to obtain recurrence of results

The above described methods of obtaining classification results in
required colours allow to obtain recurrent images, but it either demands
a repeated use of a graphic-to-digital converter in order to expose the
consecutive copy or the use of a photographic enlarger or an additive
colour viewer in order to make colour composites, which are then copied
by means of photographic methods. To eliminate these disadvantages,
and also to increase the efficiency of work and to decrease the amount
of time necessary for receiving many copies of one image, the Polish
Remote Sensing Centre undertook attempts at acquiring images directly
ready to be used for printing being the.results of the digital image
analysis. Such images must have the form of raster images, they can
only contain black and white dots, arranged according to a determined
way and characterized by various sizes [3].

It was decided that works in this field should be implemented in two
directions:

1) application of the digital rasterring of images,

2) application of the optical rasterring.

The method of the digital rasterring of images was described earlier
in the Proceedings of the Institute of Geodesy and Cartography [1]. In
this method every element of the image is changed into a combination
of black and white dots arranged in a determined way and exposed on
the graphic-to-digital converter. In this way, directly from the digital
image analysis, the raster image is obtained, which can be copied in the
printing process. In order to receive colour images, digital matrices are
used, which are characterized by different arrangement of black and
white dots and thus being similar to the rotation of rasters, applied in
conventional printing techniques.
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In the second method the image being the result of the digital
classification as well as the image containing colour extractions for
obtaining classification results in the specified colours, are photographed
on a photographic raster. Within this process, an image which also
consists of black and white dots is obtained. It can be used in preparing
printing matrices [2].

Both the first and the second methods give similar results, though
the second one is simpler and cheaper, since it does not require the
work of a computer during the creation of a raster image.

6. Conclusions

The described method of obtaining classification results in specified
colours is undoubtedly a very important supplement of the presently
used digital image analysis methods implemented with the utilization
of the computer system installed at the Polish Remote Sensing Centre
(OPOLIS) the 2PAAC system made by the OVAACS, Intl., Canada. This
method expands the possibilities of obtaining results of the classification
and digital image analysis, since it is very comprehensible, uncomplicated
and also communicative for the user. Various types of classification and
thematic maps obtained and elaborated in this way can be at the spot
utilized by the users. The classification map of the Warsaw area, to the
scale of 1:100 000, which is the very first elaboration of this type, fully
confirms this conclusion.

Undoubtedly this method requires some improvements and detailed
research works, concerning mainly the choice of colours as well as
digital and optical rasters, particularly in receiving colour images. Works
in this field will be continued.

The author of this paper would like to thank the specialists of the
photographic laboratory of the Polish Remote Sensing Centre (OPOLIS),
particularly Zbigniew Goljaszewski and Maciej Szafran, for their assistan-
ce and consultation concerning the preparation of the legend of colours
as well as for the help in working on subsequent experiments on the
graphic-to-digital converter, the photographic enlarger, and the additive
colour viewer in order to expose black-and-white as well as colour
images.

Translation: Jacek Domanski
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ALEK OOMAHBECKW/

L/ ®POBOWV METOJ NMPEACTAB/MEHUA PE3Y/IbTATOB
KNTACCNOPNKALWN B M3BPAHHBIX LUBETAX

Pesome

PesynbTaToMm UW(POBOro aHanuMsa wu306paxeHUit ABngetcs 00bIYHO Knaccudu-
KauMoHHbIA haiin, B KOTOPOM KaXAOMY W3 BbiAENEHHbIX KMaccoB NpuNMcaHbl pas-
Hble 3HayeHua. Takoli (aiin MOXeT 6blITb 3anuMcaH HecKONbKMMU crnocobamu. OfHUM
M3 HUX NBNAETCA 9KCNOHMpPOBaHMe (aiifia Ha CBETOYYBCTBMTE/NIbHOM MaTepuane,
4YepHOo-6e10M NN LBETHOM.

Ona Takoii 3anucum (arina wucnonb3lyeTrca rpado-umgposas npeobpasoBaTens,
KOTOpPbI 3amMeHAeT u3obpaxeHue, 3apermcTpMpoBaHHOE Ha MArHUTHON NeHTe, B U30-
6paxeHune, 3aperucTpupoBaHHOe Ha ¢oTorpadmyeckoin 6ymare UAM NNEHKe.

Cneumnduka nonyyvyeHus LUBeTHbIX (oTomszobpaxeHuit u cnocob paboTbl npeobpa-
30BaTeNa AWKTYOT Heo6X04MMOCTb MOAFOTOBKM [AaHHbIX, COAepXaluxcs B npeobdpa-
3yeMOM COOTBETCTBYHLWMM crnocobom daiine.

B crTatbe npeAcTaBneH MeTOd, KOTOPbLIA paspewaeT 3aMeHWTb u3obpaxeHue,
ABNAlOLWeecqd pe3ynbTaToM ULM(poBOK Knaccumkaumm Ha Tpu uudpoBble n306pa-
XEHWA, COOTBETCTBYlOLWME TPEM COCTAaBHbIM LBeTaM — KpacHOMY, 3e/leHOMY U CWu-
Hemy. bnarogaps aToMy, nocne npuMeHeHus rpado-uudpoBoro npeobpasosBaTens
4NS 3KCMOHWpOBaHMS (aiina Ha (oTorpaMyeckoM MaTepuane nony4yaeTcs LBeTHOe
KnaccmukaynoHHoe M306paKeHne, NPUYEM OTAENbHbIM KaaccaM COOTBETCTBYIOT LiBe-
Ta, Bbl6paHHble mnoTpebuTenem. Peanusauua 3TOr0 MeToja COBepllaeTca B [ABYX
3Tanax:

— Bbl6Op TpebyemblX LiBETOB ANA OTAENbHbIX KNaccos,

— 3amMeHa 3Ha4YeHUs 3nemMeHTOB (aiina Takum o06pa3om, 4To6Gbl NOCNe 3KCMOHU-
poBaHWA Ha npeobpasoBaTefie MOAYYUTb HYXHbIe LBeTa.

Bbl6op TpebyembiX LBETOB OCYLLECTBNAETCA C MOMOLLbI0O MHTEPAKTUBHOTO 3KpaH-
HOFO MOHMTOpa, BXOAALWEro B COCTaB LW(POBOK CUCTEMBbI aHann3a M306paxKeHui.

MepBbll 3Tan peannM3yemMoro MeToja OMUpaeTca Ha W306paKeHWW ONTUYECKUX
KNVMHOB, KOTOPble MO/My4alOTCH MOCNe MX 3KCMOHWPOBAHMA Ha LBETHOW (oTtorpadu-
yeckoil Gymare ¢ MpMMeHEHWeM pasHbiX GynbTPoB. ONTWYecKMe KAWHbI 6GbinM co3fa-
Hbl Ha rpao-unMdpoBoM npeobpa3oBaTesne, a 3aTeM HakNafblBaiCb Ha HUX LBeTHble
UNbTPbI U 3KCMOHMPOBAHO WX Ha yBenuuuTene. Takum 06pa3om, 6biAM MONYYeEHb
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Habopbl LBETOB ANA 3e/eHO-KPACHON, KpacHO-CUHel W 3eN8HO-CUMHEl KOoMOWHauuu.
N3 Bcex LBETOB, MONYYEHHbIX Takum o06pa3om, Bbi6paHo 20 LBETOB, KOTOpble CO-
CTaBuMNu nereHfy uBeToB. Ha ocHOBe nereHfabl 6blna M3BEeCTHA [0NS KaXoOro OCHOB-
HOro LBeTa B CO3J4aHHOM LBeTe.

HeobxoaumocTb peanns3auumm BTOPOro 3Tana BbITEKAeT W3 XapaKTepUCTUKU pa-
60Tbl rpago-unmdpoBOro npeobpasoBaTens, KOTOPbIA MMeeT TpW LUBETHbIX (GuabTpa,
yepes KOTOpble 3KCMOHUPYHTCA M306paXKeHUs COCTaBNAKOLLME CUHTE3NPOBAHHbIE W30-
6paXKeHWs C Lenblo MNOMY4YeHUs LBETHOro u3obpaxeHus. MMpu paccmaTpuBaemMom Me-
Tofe 4yepe3 (UNLTPbI 3KCMOHUPYKTCA LUGPPOBble M306paXKeHWAa ANA OCHOBHbIX LBe-
TOB, KOTOpble MOCAe Haknafku Ha ceba COCTaBNAKT OKOH4YaTelbHOe W306paxkeHue
B TpebyeMmbIX LBETaXx.

PaccmaTpuBaemblii  MeTO4 paspewwaeT MofyyaTb pesynbTaTbl KnacCcugpukauuu
B CreAyrwunx gopmax:

— KaK LBeTHOe [AMano3nTUBHOE W306paxeHme 3KCMOHUPOBAHHOE Ha 06paTuMmoii
nnéHke,

— KaK LBeTHOe HeraTWBHOe wn306paKeHWe 3SKCMOHWPOBAHHOE Ha HeraTWBHOW
LBETHOW NnéHke,

— KaK Tpu 4épHo-6enbiXx M306paxeHUs LN OCHOBHbIX LBETOB, B BWAE Heratusa
MAn No3nTuBa.

TpeTbd opma 3KCMOHUMPOBAHUS KNacCUMPUKALUOHHBIX M300paXeHWn [aeT BO3-
MOXHOCTb MPWMEHEHWA afAWTWBHOrO MNpoekTopa wuauM GoTorpatmnyeckoro yBennym-
Tens € Uenbilo NONYyYEeHWSA CUHTE3NPOBAHHOrO M30bOpaxeHus Ha ¢oTobymare. Cnepyet
NoAYepKHYTb, YTO MPUMEHNAA paccMaTpuBaeMblii MeTOA, B KaXAOM M3 Tpex Clyyaes,
Ha OKOHYaTe/NlbHOM M300paXeHWn MOofyyaeM Te XXe camble LBeTa, COOTBETCTBYOLLiME
TEM e camblM Knaccam. OTW UBeTa Takue >e, Kak LBeTa [aHHble KnaccaM noTpe-
O6uTeNneM Ha WHTEPaKTUBHOM MOHUTOpe. B 3TOM 60nbloOe AOCTOMHCTBO fAaHHOIO Me-
ToAa.

OnucbiBaemblii MeTo4 paspellaeT MoAyyaTb MNOBTOPUMbIE M306paxkeHWs — pe-
3ynbTaThbl Khaccudumkauuym fAaHHbiX. YTo6bl NoAyuynTb oyepeaHyl Konuw u3obpa-
XeHUs cnepyeT OCYWECTBASATb KaXAbli pa3 uW3naraeMblii MeToA, 4TO BAEYET 3a
co60il Heo6XoaMMOCTb MCNOMb30BAaHMA KOMMNbioTepa U rpado-umdpoBoro npeobpaso-
Batens. Urto6bl 3TOro m3bexatb, Obln pas3paboTaH MeToh UMGPOBOro pacTpupoBaHua
n306paxkeHnit, KOTOPbIA paspellaeT WCKAOUYUTbL ONTUYECKOE pacTpuMpoBaHWe M306pa-
XEeHWN B X04e MOAFOTOBKM M306paXeHWin K mevatu. ITOT MeTOh paspewaeT BbIBO-
ONTb N306paXKkeHns, pacTPpUpPOBaHHbIe KOMMbHOTEPOM, KOTOPble MOryT neyaTaTbcs 6e3
[ONONHNTENbHOW ONTUYECKON 06paboTKM.

B cTaTbe pacCMOTPEHbl OCHOBbI KapTorpadM4yeckoi penpoayKuuu M NPUHLUMUNLI
cOCTaBNeHMA LKUGHPOBbIX pacTPOBbIX M306paxeHuWii. B 3aBMCMMOCTM OT TOro, Kakue
O6yfyT COCTaBNATbCA pacTpoBble W306paxkeHWs UEpHO-6enble WAU  LBETHble, MNpuU-
MEHAKTCSA COOTBETCTBYHOLWME pacTpoBble cucTembl. Mpobbl, Kacawwmecs neyatn pa-
CTPUPOBaHHbLIX TakKMM cnocobom un306paKeHWn, ykKasblBaldT Ha 60MbWYHO NPUroa-
HOCTb M3naraemoro metofa.

O6a npeAcTaBfeHHbIX B CTaTbe METO4a PaclWMpAOT BO3MOXHOCTM CUCTEMbI LU -
POBOr0 aHanm3a M306paxeHWint M paspewarT NonyyaTb pe3ynbTaTbl Knaccudukaumm
B yAo6HON fNns noTpebutens gopme.

MepeBoa: Ro6za Toistikowa
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JACEK DOMANSKI

CYFROWA METODA PRZEDSTAWIANIA WYNIKOW
KLASYFIKACJI W WYBRANYCH KOLORACH

Streszczenie

Wynikiem cyfrowej analizy obrazéw jest zwykle zbior klasyfikacyjny, w kté-
rym kazdej z wyodrebnionych klas przypisywane sa rézne znaczenia. Zbi6r taki
moze by¢é zapisany kilkoma sposobami. Jednym z nich jest nasSwietlenie zbioru
na materiale Swiattoczutym czarno-biatym lub barwnym.

Do takiego zapisu zbioru wykorzystuje sie przetwornik graficzno-cyfrowy, kt6-
ry zamienia obraz zarejestrowany na taSémie magnetycznej na obraz zarejestrowany
na papierze lub filmie fotograficznym.

Specyfika otrzymywania barwnych obrazéw fotograficznych oraz sposob pracy
przetwornika narzucaja konieczno$¢ przygotowania danych zawartych w przetwa-
rzanym zbiorze w odpowiedni sposéb.

W artykuxe przedstawiono metode, ktéra pozwala zamieni¢ obraz bedacy wyni-
kiem klasyfikacji cyfrowej na trzy wyciagi cyfrowe odpowiadajgce trzem barwom
sktadowym — czerwonej, zielonej i niebieskiej. Dzieki temu, po zastosowaniu prze-
twornika graficzno-cyfrowego do naswietlenia zbioru na materiale fotograficznym
otrzymuje sie barwny obraz klasyfikacyjny, przy czym poszczegdlnym klasom odpo-
wiadaja kolory wybrane przez uzytkownika. Realizacja tej metody przebiega
w dwoch etapach:

— wybér zadanych koloréw dla poszczegdlnych klas,

— zmiana wartosci elementow zbioru w taki sposéb, aby po naswietleniu na
przetworniku otrzymaé zgdane kolory.

Wybér zadanych koloréw jest realizowany z wykorzystaniem interaktywnego
monitora ekranowego, wchodzacego w sktad systemu cyfrowej analizy obrazéw.

Etap pierwszy realizowanej metody przebiega w oparciu o obrazy klinéw opty-
cznych, ktére uzyskano po ich naswietleniu na barwnym papierze fotograficznym,
przy zastosowaniu réznych filtréw. Kliny optyczne byly wygenerowane na prze-
tworniku graficzno-cyfrowym, a nastepnie naktadano na nie filtry barwne i naswiet-
lano na powiekszalniku. W ten sposéb otrzymano zestawy barw dla kombinacji
zielono-czerwonej, czerwono-niebieskdej i zielono-niebieskiej. Ze wszystkich koloréw
uzyskanych w ten sposdb wybrano 20 barw, ktére utworzyty legende barw. Na pod-
stawie legendy znany byt udziat kazdej z barw podstawowych w utworzonym ko-
lorze.

Konieczno$¢ realizacji etapu drugiego wynika z charakterystyki pracy przet-
wornika graficzno-cyfrowego, ktéry posiada trzy filtry barwne, przez ktére naswiet-
la sie obrazy tworzace kompozycje kolorowg w celu uzyskania obrazu barwnego.
W przypadku omawianej metody przez filtry naswietla sie cyfrowe wyciggi dla
barw podstawowych, ktére po natozeniu na siebie tworzg obraz wynikowy w zada-
nych barwach.

Omawiana metoda pozwala otrzymywaé wyniki klasyfikacji w nastepujacych
formach:

— jako obraz barwny diapozytywowy naswietlony na filmie odwracalnym,

— jako obraz barwny negatywowy naswietlony na negatywowym filmie
barwnym,

— jako trzy czarno-biate wyciggi dla barw podstawowych, w postaci negatywu
lub pozytywu.

Trzecia forma naswietlenia obrazéow klasyfikacyjnych pozwala na zastosowanie
przegladarki addytywnej lub powiekszalnika fotograficznego w celu uzyskania
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kompozycji kolorowej na papierze fotograficznym. Nalezy zaznaczyé, ze stosujac
omawiang metode, w kazdym z trzech przypadkéw, na obrazie wynikowym otrzy-
muje sie takie same kolory odpowiadajgce tym samym klasom. Kolory te sg takie
same, jak barwy nadane klasom przez uzytkownika na monitorze interaktywnym.
Jest to duza zaleta opisywnej metody.

Opisywana metoda pozwala na otrzymywanie powtarzalnych obrazéw — wyni-
kow klasyfikacji danych. Aby otrzymaé kolejng kopi¢ obrazu nalezy zrealizowaé za
kazdym razem omawiang metode, co pocigga za soba konieczno$¢ wykorzystania
komputera i przetwornika graficzno-cyfrowego. Aby tego unikng¢ opracowano me-
tode cyfrowego rastrowania obrazéw, ktédra pozwala wyeliminowaé optyczne rastro-
wanie obrazéw w trakcie przygotowania obrazow do druku. Metoda ta pozwala
wyprowadzaé¢ obrazy rastrowane przez komputer, ktére moga by¢ drukowane bez
dodatkowej obrobki optycznej.

W artykule zostaty oméwione podstawy reprodukcji kartograficznej oraz zasady
tworzenia cyfrowych obrazéw rastrowych. W zalezno$ci od tego, czy majg by¢ two-
rzone rastrowe obrazy czarno-biate, czy barwne, stosuje sie odpowiednie uktady
rastrow. Préby dotyczace druku obrazéw rastrowanych w ten spos6b wskazujg na
duzg przydatno$¢ omawianej metody.

Obie prezentowane w artykule metody rozszerzaja mozliwosci systemu cyfro-
wej analizy obrazéw i pozwalajg otrzymywaé wyniki klasyfikacji w formie dogo-
dnej dla uzytkownikow.
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