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Postai funkcji celu powinna ulvzglQdnii radiomefiyczne j geometryczne wlasciwoscj zdjq! W tym

artykule nie zajmujemy siQ doborem najlepszei iunkcji biorqc pod uwag€ ftdiomelryczne l geometryczne

cechy obraz6w ani ogmniczeniami na jej paramctry Celem aulora jest przedstawienie iniemetowej

realizacji pewnej koncepcji wykonywania matchingu

Opierasig ona na nastQpujqcych zalozeniach:

. punkl slartowf, i wsp6lny obszar na stereogramie zadaje klienr;

. spasowania wykonujemy poszukuiqc minimum funkcjicelu o poslaci(l)i

. spasowania odbywai4 sig po stronie srewera wg schemalu przedstawionego narys 3;

. serwer zwraca klienlowi zbi6r wspdhz4dnych pikselowych

Rys. 3 przedstawia istolg algoD'tmu spasowanla obraz6w wykorzyst-vwanego przy generowanlu

numerycznego modelu lerenlr. Rezultalem spaso\Lania jest zbi6r Z kt6ry zawiera wspdhz9dne pikselowe

na lewym zdjQciu Srodk6w obszar6w spasowy\\'an)ch, roinice migdzy wsp6lrzqdnymi na pra$ym i na

lewlm zdjQciu oraz minimum funkcji celu.

Podsumorvanie. Przedsta*ione \\'artykule algorytmy wizualizacji zdjQi or37 t{)kon}$ania
pomiar6w mog4 byc realizowanc poprzez Intemel. W oparciu o le aigorytmy autor zblrdowal w jQzyku

Java aplikacje intemetowe, kt6re s4 udostgpnione i poprawnie dzialajq na stronie internetowej Katedry

Forogrametrii i Teledetekcji (!y!.ki!q{IL9fup!) Uniwercytetu Wanniirsko Mazurskiego w Olsztynie'

L Paszotta Z. I'eorelyczne patlstd\\/y metoh) sPasowania obszatdw obraz6tt' cy;ftowych /'/ Archfuum

Fotogametlii, Kafiogralii i lbtedetekcji Krakdw Kal\1'ariu Zebrzydo\"lska, 20AA yol l0
2. pdsz.,tt.t z. Extefior orientation an(t ather photagfammeric salutions thfough the lnlefnet. Aulomat[c

Geareferencing of Aerial Images by Meant oJ Topographic Database lnlbrnation- -Aalbarg U'liwrsity,

2003. S. 25 32. 3. Tumska O.Ptocyk M.,Janczak W Wybbr parumetr^l prry automatvcznyn txorzeniu

nwtlerytznego norlelu rze2by tere u z wykorz!-slaniem zljet lotnic4ch Archiwum lotagrqmetrii'

Kartogralii i Tetedetek.ii. - Kruk6w, 2004. - yol 1 5 S 1 25 l 3A

Recehzowar: Prol: dr hab, inL oleksdnfu DorozhJnshyJ.

S. Satora. G. Kaczor

Deparlment of Water Supply and Sewage Syslem

Agricultural Universily of Cracow

VISUALIZATION OF SPATIAL VARIABILITY
OF' UNDERGROUND WATER HYDROGEOLOGICAL

REGIME WITH THE USE OF SURFER 8 APPLICATION

@ Satora S , Kaczor G 2005

In the urtide were presented the possibilities of Surfet I sofrwarc use in geologJ for mukittg

the maps oJ deposition oJ roof|bn ation subsoil (older) in h!'drcgeochemistry Jbr maps makirtg

ofinerulizationvuubilit!,totuthadnerxandNuterrcuctiono|thei|dividualcationsakdanions
con&ntratiobs in wuters. In lhe *'o* were prcsenlerl etample! ofsofb'aru use Iu Quatemary

and Teftio4t fomatio,ts hytlroisolines oJ rlry residue ond htdgneliuf iron und manganese

ions concenlrations in the exploitet! wuters or maps druwing of subsoil roof and Pressures
su bafl et iafi u hle rg ro u nd w at ers'

Introduction.Duringana]}sisofhydlogeo]ogica]sludiesirrt}re|eSionswheremLLhi-ho]edri]led
warer intakes are situated one often uses isoline geological' hydrogeological or hydrogeochemical maps

fsatora and Kaczor 2004]. They afe usuallv made for areas for which hydrogeological propcrties mavbe
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assumed to be isotropic (homogenous). These are generally where Holocene Quatemary porous alluvia
composed of loose clastic deposils or heavily cracked, fissure carbonate layers (lime or dolomitic)
geneElly occur witbin the river terraces. Isoline maps, with the use of interpolation may be created by
simple time consuming hand mothods [Pazdro 1983] or mapmaking may bo slrpported by computer
applications making possible creating and interpretation of inter?olation networks. The Authors of
presented aficle made an attempt to use Colden Software Surfer 8.0 applioation to make hydloisoline
maps of dry rcsidue and concentrations of magnesium, iroD and manganese ions and to draw nlaps oi
bedrock roof and subartesian pressures of undergrormd waters occurring in the Quatcmary and Triassic
deposits. Created hydroisoline maps explicitly show not only temporary variability ofthe analysed feature

in space but also during the sclocted periods of a longer multiannual time span (e.g. during longer well
exploitation). Analysis ofmaps made for individual years in the multiannual period allows additionally to
point directions and places of water contamination, to predict fu re changes of concentration and
determine localion of new wells. Presented papcl shows examples of Sudor 8 application use for
estimating the variability of sclected chemical components ofunderground waters oftwo multihole water

intakes in belt "D" at Ruszcza near Krakow and at "Bzin" near Skarzysko Kamienna.

Dscription of Goldcn Software 8.0 rpplication in view of isoline map drawing. SURFFR 8.0

computer programme was \eritten for nrakrng vector maps on tlrc basis of XYZ daia input. The applicalion
enables a clroice of the method ol interyolation network creation. lnterpolation may be coiducting using the

following methods: kriging minimum curvalurcr nearest neighbour, natural Nighbour, modilied Shepard's
method, mdial basis lllnction, polynominal regression, ihverse distance to a power and lriangulation wilh linear

inteFolation lcoldcn Softwaro Inc, 2002]. Ifone bases on ir€gularly distributed data, as in case of geological

information, the best resulls are obtained when kriging minimum cuwature or polynominal regression methods

are used, Usefuiness of these methods for dmwing maps of geological surface was determined in the work by
Coldszejd and Skrzypok [2004]. Tho authors think tiat Shepard's method generales the fewest effors, however
a map made using tbis method is little realistic due to accumulation ofextreme values which do not refer to a
gcncral trend in data variability. On the other hand kriging and the sraitest curvature method are chafacterized
by a quality similar to intcrpolation. ln the present paper AuthoF' opinion, ofthe h{o methods kiging seems

optimal for hydroisoline mapmaking, Maps dra*,n using this mcthod reveal high quality of equivalent
projection of the analysed surface shapo. Llydloisolinc maps created by Surler application were verified by
traditional methods at the phase ofmethod selcction.

Characteristics of researched srcs. Research objects for which hydrogeological maps we(e dralvn
using Surfer 8.0 application are situated at Ruszczanear Kmkow and at Bzin near Skarzysko-Kamienna.

13 weils drilled to the depth ofbetween 27 and 32 m and well yield between 31.0 and 59.0 nf ha-r are

situatcd in the area of Ruszrza looaliry in the north€asiem part of Krakow They supply water to the Sendzimir
Iimwo*s. On this temin they folm so cailed belt "D". The area of 344 ha is localized on the left bank high

terace of the Vistula fuver on the ordinates 207.7-218.0 m a,s,l, The captted aquifer consists of Holocenc

Quatemary gravel-sandy deposits with depth of6.0-18.0 m covered by the suface by a complex of loams and

loess-like silts. Tefiiary Miocene sea deposits constituting the substratum ofthe aquifer developed as grey or
greenish-$ey clays, more rarely argillates (clay-stones) or often strongly limy clay-stones [Szklarcryk et al

19971. Quatefltry vater table occurs on the high tenace (as of 8.11.1997) at the d€pth of 10.0-15.00 m. :the

water table is of {iee chamcter and only locally may be slightly presswed.

The "Bzio" water intake bases on deep, Triassic uoderground waters occuring in carbonate deposits

of shelly limestone. It is composed of 6 drilled wells of the depth between 37 ard 60 m and yield between

74 and,341 nt' .li' which supply water to Skariysko-Kamienna - a big town in the S\ri€tokrzyskie
pro nce. The rcsearched object is situated in the south- westem part ofthe Skadysko-Kamienna in the

Kamienna River valley on the Mcsozoic margin ofthe Swietokrzyskie Mts. (the area odinates range ftom
231.0 to 234.0 m a.s.l.). Holocene Quaternary deposits occur near the surface of the discussed terain and

below them are Triassic and Jurassic deposits constituting the substratum. The Quatemary deposits
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comprise alluvial and fluvioglacial loamy and varigained sands, alluvia and $avels with depth of between

11 and 24 m. Grey, black and yellow clays and $ey sandstones interbedded by argillaceous slates

colstitute the Jurassic RlBetiar!, whercas the Tdass is represented by shelly limeslone composed ol
organogmic limestones. flint) chefls. clays and shales.

Analysis ard results, The rcsearch material used for creating isoline maps for belt "D" consists of
chemical analyses determining dry residue (mineralization) and magnesium ion concenfration in pomus,

alluvial and Quatemary tmderground waten originating fiom individual lhirteen drilled wells, exploited
dudng the researched period i 986.2001 (for 1 5 years).

Analysis of spatial vadability ofthe mentioned water chemical components points to the following:
in 1986 the amount of dry residue (Fig. 1) rar'Iged between 500 and 1000 mg dm-r over a major

portion ofthe water intake western part (7i.8 % of the total area), whereas in the eastern part fluchrated

from 300 to 500 mg dmo, In 1989 1992 mineralization of the water intake, progrcssing successively ftom
south-west became marked , Nhich caused a gradual inqease in the area occupied by the dry residue of
over 1000 mg . dm-r (to c.a. 13OO in 1992 and 1?00 mg dmr in 2001) rcaching almost 20 o% share, total
disappearance ofthe surface occupied by the 300-500 mg dn'dry residue and covering ofthe medium
and eastem pan by behreen 500 and 1000mB dm rsurfacc ofdrl residue.

- magnesium concenfations (Fig. 1) in the anaiysed period give a more dive$ified pictu€. In 1986

concentrations exceeding 50 mg dm'3 occurred in the western and nofth-westem pa of the invesiigated

area al\d. co\ered 22s Vo ofthe total area- Concentrations below 30 mgdm-r occurred in the south-eastem
part (the region of wells S-12 and S-13) and covered 23.3 Vo of the a!@. Magnesium concenlrations of
30-50 mg dm€ werc the most fiequent (54.1 7o) among dle concentlalions mentioned. In 1989 the

concentration of30-50 mg dmr which occupied rnjddle and eastem part ofthe arca still dominated (61.7 %).
Since 1992 the concentratton has covered a slightly smaller surfa.e (55.4 % of ihe total) jn the middle and

westem part ofthe area- Increase in concenffations over 50 mg dm-' (22.2 %) started from th€ east. In 1995 the

concentration of 30-50 mg 'dm'3 has been fixed and has occupied also the southem pan ofthe arca.

ln 1998 the 30-50 mg .dm-3 inoeased its share to 61.6 o/o but its inoease to 50 mg dm-3 was

observed in the middle part ofthe studied area and in the westem and north-eastem direction. In 2001 the
30-50 mg dm-' occupied the area iD the southem part, whereas the concenlration in the north-western part
grew over 50 mg .dm_3 rcaching lhe 88.2 % coverage ofthe whole area.

For &e Bzin water intake the research material consisted of chemical analyses detemining
concenlrations of iron and manganese ions in the fissue Triassic unde4round waters originaling frcm the

exploited water intake composed of six drilled wells marked with numbers 1, la, 2, 3, 3b and 4. The
research per,od during which the anaiyses were perlomed covers the ten year period 1993-2002 fot wells
Nos. l, \a,3,3band4, whereas for well No.2- a five-year pedod 1993 1997. Iron and manganese ions

selected for analysis fiom among other chemical components are cha.actedzed (in comparison to other

components) by a great variability and concentrations frequently exceeding considembly the statdard

vdues permissible for potable water for humans. The analysis of area research and time variabilify of iron

and manganese ion concentations during the pedod from 1993 tilt 2002 in six drilled wells in the area ol
the Bzin water intake at Skadysko-Kamienna revealed the following:

- occunence of great changes in ircn concentrations at the beginning of each studied multi-yeat
period, particularly in the N-E and EE-S direction and manganese cotcentation during the whole period ol
investigations in the S-E direction;

high concentrations of iron by tie end (wells Nos. I and 1 a) and in the mid-pe od of res€arch

(well No. 4), ard ofmanganese in the iniiial period of investigations;

- manganese ion concentrations varying from O.O1 to 1.24 mg dtr.3 over the whdle period of the

water intake operation in the captMed waters, whereas manganese ion concentrations fluctuating fiom 0 01

ro 0.75 mg dm-':

- a visible prevdence ofihe value of manganese ion concentrations over iron ions (except the

waters from well No. 4).
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Additionally an isoline map of Triassic deposit roof surface was made for "Bzin" water intak€ area
(Fig. 3),from which underground waters are drawn in the area of "Bzin" water intake. On this map a
channel depression with the S-E - N-W axis is clearly marked in the region of wells No. 2 and 3b and its
lowest surface occurs in the vicinity of well 38 (ordinate 203.01 m a.s.l). The N-E flank oflhe depression

raises to 213.68 m as.l. in the rcgion of well No. 4. whereas the S-W flank in the region of well No.l it
occurs on the ordinale 232.91n a.s.\.

Masnez / u:sneliun tms . dmil
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Fig. 2. The spatial nriability concentrute oJ iron
and nanganese io$ in hiassic underyrauhdwakts nulttu'ells intake " Bzin '

On the other hand the map showing the course of isopiestic lines of the Triassic horizon (Fig. 4)

points 10 a visible decline in subdtesian prcssue ofthe pressure waters in the direction of well No. 3b and

14 which stabilizes on thewell No.3b laline on the ordinates between 230 22 and 230.71mas.l.
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Fig. 4. Isopiestic line n6p(suba ensian Fessurc) ofthe triassic waterbearing capacit)

Th€ maps oeated by Sufer 8 application, were confronted with isoline maps prcpa.ed with the use
ofinterpolation by simple time consuming hand methods. It rcsulted in obtaining propriety and adequacy
ofanalyzed phenomena.

Final cotrclusions. L Presented in the article isoline maps created using SURFER 8 prograrnrne perfe€tly
show not only iempomry spatial variability ofthe analyzed fe3lure but also changes dwing the selected perjods
of longer multiannual period (e.g. during longer expl6itation of water intakes).Analysis of maps drawn for
individual years of multiannual Friod additionally allo*s to point the direclions and places of water
containination, to predict future changes in concentrations and establish localization ofnew wells.

2. Analysis of interpolation algorithms of SURFER programme data demonstrat€d the kiging was
the optimal method for drawing isoline maps. The maps created using this method are characterized by
high quality of equivalent projection ofthe analyzed pa&meter surfac€ shape.

3. Analysis of SURFER progranrne opemtion for making isoline maps gives grounds for conclosion that
the application rnay be used also folm creating geoiogical rnaps of the depth ol youngo overlafng rocks or
occunence of substmte roof or in hydrogeolog/ for drawing rnaps oi hydroisohypses, hydroisopatbs,
hydroisobaths, isopie.stic lines or variability of single rcsources of undergrormd waters. In hydrogeochemistry
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the applicalion can be used for makrng maps of mineralization Yadabiliry, rctal hardness, water rcaction,

temperature ard water conductaice as well as ind;vidual calion and anion concenrations in walerc.
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FOTOGRAMETRJA CYFROWA W ZASTOSOWANIACH MEDYCZNYCH
DO POMIARU CIAI-A LUDZKIEGO - PRZEGLAD I TENDENCJE

ROZWOJOWE SYSTEMOW POMIAROWYCH
@ Tokarcztk R., 2405

Optacowa ie przeilslateia pneglqd noteoczesniclt fotogrumelryczn))ch htetod i opattlch

na hich sjstet lljt4 pohiatulelch sluZqq'ch do pomiaru ciala lfidzkiego. Zawotto w nifi historic

i leftdencje rozvojowe fietotl' pfibe ich po.lzialu, zqprczentot ano kilkd komerclirych s|)stemtiw

pomiarotrych. W ophtcia o onolize literatary i aktaalne infon acie uqskane z i lemetu sfomulov'ako

wnioski dot\czqce cech optlmal ego s),stemu pomiatuwego slaZqcego eelon ,fiedlcz Ym-

1. Wprovadzenie. Rozw6j lotogramelrii cyfrowej pozwolil w ostatnich latach na opracouanie

komercyjnych system6w sluzqcych do szemko rozumianego pomiaru ciala ludzkiego Co prawda,

fotogrametria zajmuje siQ tym zagadni€niemjuz od dziesi4lk6\\ lar, alcjej metody i lechniki ograniczone

byly stosowaniem drogicgo i specjalistycmego sprz9to, kt6rego obsluga \\ymagala odporviedniej wiedzy i
umiej€tnosci. Tymczasem w tej dziedzinie 1ylko te metody maj4 szarsQ na lvdrozenie, kt6re pozwalaj4 na

wykonanie pomiar! przez personel medyczny \\' gabinecie lekarskim i uzj'skanie wynik6w w k6tkim
czasie (wi4ta u lekarza). Jesi zatem ocrywiste, ze dopiero obrazt cyfrowe Pozyskiwane z sensordw

optyczno - elektronicznych w polqczeniu z technikq komputerow4 dajq mozijll'oici szybkiej akwizycji,

przElwarzllnia, aulomatyzacji pomiaru i rv zwi4zku z tym uzyskania 2qdanybh \rynik6\'v co najrnDiej or-
line. Pottii.sze opncowanje ma za zadaTlie opr6cz scharakteryzowatia aktualnie \\ykorzystywanych

metod, przedstawienie kilku reprezentag^\'nych komercyjn:ch system6w pomiarou]'ch.

2. Gl6wne zastosowania pomiardw ciala ludzki€o. O maczeniu problem6w zwi4zanych z

pomiarem ciala ludzkiego (i nie tylko ludzkiego) s*iadcrry po\\'olanie n' 1976 roku Grupv Roboczej ISPRS

nazwanej Biostereometry, k6rej nazq? zdeniono w 1988 roku na Medical Imaging , a w 2000 roku na

Medical Image Analysis and Human Molion. Obecniejest to 6 G.upa Robocza Komisji V, jej pelna nazwa

to: Medical Image Analysis, Human Motion and Body Measuremen! Ewolucja naz\ry grupy dobitnie

Swiadcry o powiQkszaj4cych si9 mozli*'osciach pomiaru fotogrametrycznego: od prostego wlkorzystanja

stereo$am6w, po analizg obrazu oraz dynamiczly pomiar r,!'czasie rzeczywistym, jak r6wniez o

zwiQkszai4cych si9 polach zlstosowan pomiaru. Wyznacza si€ nie fylko ks4ah i polozenie ciata Iub jego


