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INTRODUCTION 

In the mediav,ial ages Lithuania was 
one the strongest state: of Europe (1236-

1795).After World War I and the terrible 
oppre.ssion of the CZBl!'ist Russian empire 
the Lithuanian people regained their in­
depe.ndence, and reestablished their state· 

hood (I918).There we find the first 
steps in photogrammetry.The Topographic 
De,pa:rtment of the Defence Force-s used 

the aeFial images for revision of the 
old Russian topograPhic maps to the sca­
le; I: 42000 • During the, pe,riod 1934-1939 
maps,to the scale 1:100000 covering 2/3 

of the territory ,were, revised and publi­
shed. The affol!~ts were. made to use the 
aerial images for making photomozaics 

in theL tenri torias of towns and settle­
ments (I937-I939)eThe first pioneer of 
ph.otogramme;tl'1'Y in Lithuania was Eng.J. 
Deksnys who attended all congresses of 

Int,ernational Society for Photogrammetry 
(1930,1934,1938) and was a cOFre_sponding 
member to the journal "Phot:ogrammetll'ia tt • 

During this ve}1ty short period of time 
fe::w engineers-surveyors were trained in 
the highel'1' schools and universitie:s of 
Europe such as Austria,Germany,Czechos-

lovakia and France,.There: were, held few 
conferences of the Eal tic States, for ge.­
ode-sists,surveyors and land use: planners 

whe.ne: the importance of photogrammeitll"Y 
was approve.d (I935,IS38). 

MAPPING 

The, great impetus to the deve,lopment 
of the Lithuanian photogrammeitry was gi­

ven aftar the World, War I1.As the first 
st~lP in 1949 the most important gover-
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mental body "I!'he Board of Rural Aeropho­
togrammetric Surveys" was established. 
This board carried out all surveys for 

the needs of Lithuanian agriculture to 
the scale I:IOOOO.With the account to 
the rapid changing of landscape features 

the aerial photography was repeated and 
revised systematically.Therefore this 
board in co-operation with the Land Plan­
ning Board mapped the. terri tory of Li thu m 

ania to the scale 1:10000 and contour di­
stance I m.In the regions where it was 
necessary to project the drainage the 

stereophotogrammetric or combined sur­
veys to the scale, I: 2000 were carrie.d 
out.The Board had at its disposition pho­
togrammetric equipment: rectiphiers,ste-

reographs and stereocomparators.The den­
sification of control is done by means 
analytical block phototriangulation.This 

board stimulated rigorously the develop­
ment of photogrammetry in Lithuania.This 
is very good beginning for topographic 
surveys to the. scale I: 5000 with the con. 

tour distance of 0,5-1 m.The territories 
of towns and cities are mapped by the 
photomasaics to the scales I:5000 and 

1:2000. 

EDUCATION AND RESEARCH 

University level education in geodesy 
and photogrammetry is offered at the: Vil­
nius technical university where lectures 

and practical training and finally the: 
graduation designs are. carried out.In fa­
culty of land use planning of the Rural 

uni ve:rsi ty of Kaunas offers a fundamen­
tal course in photogrammetry to those 



studying for degre~ of a land use plan -
ners.Brief courses in photogrammetry are 
given for the students studying the arc11i­
tecture,geography,geology,forestry and 

agriculture.Education in photograrnmetry 
on the lower level in the land surveying 
branches of the, state. technical schools 

is also provided. 

In Lithuania only five theses for the 
degree of candidate of technical scienc,fes 
have be,en wri tten on subje,cts relate.d the 
photogrammetry and two doctorial theses 
concerning the optimi,za tion, proj ecting, 

adjustment and estimation of measurement 
information. 

Candida tes of t,echnical sciences are: 
Y.Yainauskas "The investigation of errors 
in photogrammet.ric networks"; P.Kausakye 
"The aerophotog~odetic investigation of 
propert,ies of landscape for the needs of 

melioI!'arion tt ; R. Vilunas liThe inve,stiga -
t,ion of the deforma t,ions on construc tion 
systems by means of photogrammetry"; A. 

Zalnierukas liThe planimetric phototriang~ 
lation under use EC" and A.Pilipaitis 
"The improvement and investiga t,ion of 
photogrammetric approaches foI!' inventory 

of cuI tural heri t,age" • 
Doctors of ' technical sciences are: V. 

Vainauskas "The optimum photogrammetric 

methods for solving of engineering pro­
blems with regard to the properties of 
gee-odetic measurements" and J.Skeivalas 
"The mathematical treatment of geodetic 

measurements wi t,h regard to tolerances". 
The scientific degrees were given in Mos­
cow at the funda mental univeFsity for 

engineers of geode,sy,aerial surveying 
and cartography_ 

ANALYTICAL PliOTOGRAMMETRY 

In recent years digital computers are 
being widely used in automatization 

of processing of the measurement infor -

mation.Therefore for processing of any 
information of photogrammetric measure­
ments universal and standardized algo _ 
ri thms and programmes have. been elabora­
ted; that was usefull for processing of 

any images (aerial,terrestrial,metric, 
nonmatric,etc.). 
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For the improvement of more rigorous 

digit models the method of a simultane -
<bue appliance of conditions of complana­
rity and collinearity as well as the me­
thod of including the so-called quae:licon-

trolled points for processing images un­
der conditions of collinearity have been 
elaborated.As a result the amount of in­
formation measured can easily increaee, 

besidee:l,without any additional means and 
efforts.For solution of various enginee­
ring proble:ms,neighbouring models of an 

object must be together processed and 
photogrammetric networks established. 

For the preliminary establishment of 
net:works,the method of independent models 

is applied,and the final rigorous adjust­
ment of bundles is carried out by means 
of successive changing of resection and 

inten?section under conditions of perspec­
tive or projective collinearity.Topologi­
cal adjustment of phot,ogrammetric ne.t -
works of this kind does not need making 

~nd solving large systems of equations ; 
owing to this PC computers can be Used. 
Besides,such stepfull adjustment of net-

works allows to use any functional sto­
chastic model.This method of phototrian­
gulat~on has especially justified itself 
in architectural photogrammtldtry when spa-

cial closeness and girdleness of object 
investigated had to be taken into account 

Considering the properties of topolo-

gical processing of measurement informa­
tion,an effective method has been worked 
out,i.e. a method including and proces -
sing additional measurements with photo-

grammetric ones,such as the length of li­

nes,directional angles and azimuths,ele­
vations of points,horizontal and vertical 

angles and others.All additional measure­
ments are included into the process of 
computation through quasicontrolled poin­
ts,besides without any essential increase 

in calculation and parameters to be dete~ 
mined.Weight matrix (stochastic model) 
is formed in an empirical way.Besides, 
such an empirical choice of stochastic 
model reduces resolutely the influence: 

of slight but gross mistakes in measure­
ments,and as a result of this,an automa­
tic rejection of measurements appears to 



be unfit.Experimental work demonstrated 
that the accuracy of final results increa­
ses two or three time.s if· empirical weig­
hts ara used. 

It shoud be pointed out that important 
achievements were made in the field of 

treatment and adjustment of measurement 
information in geodet.ic and photogramme­
tric networks when using the. theory of 
probability and mathematical statistics. 
Consequently whe.n we. have HARDWARE and 
SOFTWARE and in this way one can normally 
work. 

CLOSE-RANGE PROTOGRAWilllliTRY 

It was neoe.ssary to carry out complex 
inventory of tha most valuable historical 
architectural monuments,to do research 

work in future as well as to aid the res­
toration in 1969 a rese.arch Laboratory of 
Enginee'ring Phot.ogrammetry was established 
a t Vilnius Uni versi t,y and 1976 at The In­

stitute of Preservation of Monuments the 
LabGratory of Architect.ural Phot.ogramme"'; 
try was founded. 

The first laboratory is occupied with 
provision of phot.ographic data and complex 
inventory to the;cre.a tion of photogramme:­
tric archives of valuable historical arch~ 

te..ctural monuments • The. latter laboratory 
is mainly conce'll'ned with the provision of 
photogrammetric. da ta to the archi t,ects -

rastorers,ne:cassary for the. preparation of 
restorative. designs.In a period of rather 
short time: the. complex inventory of the 
old castles of Vilnius,Trakai,Birzai,Medi-

dinkai,Kr~va,the ensembles estates,the an­
cient etnographic villages was carried out. 
The plotting of the. ancient towns was made 

by the architectural laboratory and the: 
front elevation drawings were plotted to 
a scale 1:100 and the. line drawings of de­
tails ware' made to an anla:t'ged scale 1:20 
or 1:10. 

Since.. 1980 in both laborat.Qries worked 
out automated photogrammetrli:c systems 
(APMS) fo:t' surveying small objects such 
as architectural monuments,landscapes and 
geological formations (architectural en-

sembles,archeological objects,slashing 
coasts of various waterubodies,travelling 
dunes,etc.).The main base: for the systems 
is photocameras,stere~comparators,PC,a 
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numerical coordinatograph. 
On the oasis of these systems the 

first attempts to organize the establish­
ment of digital photogrammetric archives 
of cultural monuments were made,.But rea-

lization of this idea is limitted by the 
possibilities of the technical base avai­
lable. 

Combination of aerial and terrestrial 

phot,ogrammetry opens wide possibili ties 
in surveying archeological heritage to 
to the enviroment and enables to evalu-

ate properly their protection. 

ACTIVITIES OF THE NATIONAL COMMITTEE 

The birthday of the Lithuanian Commit­
tee for Photogramme·try and Remote Sensing 

is said to be 1983 there was held first 
conference on the problems of close-range 
photogrammetry; they were the. following: 

I. The application of geodetic and pho­
togrammetric methods in research of cul­
tural and natural objects II Allunion I 
republican conference.Vilnius.I983; 

2. The problems of cartography of cul­
tural and natural monuments II Allunionl 
republican conference.Vilnius.I989; 

3. 'rhe architectural photogrammetry I I 
International conference.Vilnius.I989. 

BIBLIOGRAPHY 

The fundamental books and papers con­
cerning photogrammetry and remote sensin€ 
including treatment of measurement infor-

mation. 
Books 

Vainauskas,V. Photogrammetry (in Lithua-

nian).Science.I977.P.2I6.Vilnius. 
Skeivalas,J.M. Mathematical treatment of 
geodet.ic measurements (in Russian) .Nedra, 
I99I.P.I60.Moscow. 

Papers 
Vainauskas,V.V. To the prediction of ac­
curacy of aerophototriangulation t!!sta -
blished on optical-mechanical devices 
(in Russian) II Geodesy and cartography. 
19 56.lilo .4 .p .14-21 .Moscow. 

Vainauskas,V.V. Applicat-ion of multiin -

tersect,ions I resections in photogramme­
try (in Russian) II Ge.odesy and cartogra­
phy.I957.No.7.P.IJ-I8.Moscow. 
Vainauskas,V.V. Multistrip planimetric 



aerotriangulation (in Russian) II Geodesy 

and cart:ography. 1961 .No. 9.P. 33-41 .Moscow. 
Vainauskas,V.V. Adjustment of block aero-, 
phototriangulation (in Russian) II Geodes~ 
and cartography.1963.No.8.P.40-46. 
Vainauskas, V • V. On the prerlic.tion of accu­
racy in the block phototriangula t"ion (in 
Russian) II Geodesy and cartography.1976. 
No.3.P.41-45.Moscow. 
Vainauskas,V.V. System of~models for opti-
mization and estimation of geodetic and 
photogrammetric control networks (in Rus­
sian) II Geodesy and cartography.1979.No. 

8.P.23-JO.Moscow. 
Vainaumkas,V.V.Pi1ipaitis,A.A Optimum a1-
gori thros for architectural photogramme;try 
(in Russian) II Geodesy,cart~graphy and 
ae~ia1 survey.1984.Vol.39.P.118-127.1wow. 
Vainauskas,V.V.Mardosiene,D.V.Putrimas,R.& 
Application of analytical phot,ogrammetry 
tor solving of problems in engineering 
(in Russian) II Geodesy and cartography. 
1984.No.10.26-J1.Moscow. 
Vainauekas,V.V. On the development of al­
gorithms fol!' solving of photogrammetric 
tasks (in Russian) II Geodesy and carto.-

graphy.1985.No.12.P.26-30.Moscow. 
Vainauskas,V.V.Pilipaitis,A.A.Mardosiene, 
D. V. Automated photogrammet,ric system for 

mapping (in Russian) II Geodasy,cartogra, 
phy and aerial Burvey.1985.Vol.42.P.117 -
124.Lwow. 
VaLlnauskas, V. V. Simultaneous adj ustmen t 
of phot,ogramme,tric and physical measure­
ments in aerophototriangulation II Geode­
sy and cartography.1963.No.2.P.42-49.Mos-
cow. 
Vainauakas,V.V. Accuracy of analytieal 
close-range photogrammetry (in Russian) 
Ge.odesy and cartography.1985.No.3.P.35-39. 
Moscow. 
Vainauskas,V.V.JaFutis,R.A. Aerophototrian 
gula t:ion using non-metric images (in Rus­
sian) II Geodesy and cartography.I987.No. 
10.P.34-38.Moscow. 
Vainauskas,V.V. Ae.rophototriangulation u­
sing condition of collinearity (in Rus-
S_i~.rl.tlIGeode,-sy ,cartoi;raphy and aerial , ' 

survey.I988.Vol.47.P.I05-109.1wow. 
Vainauskas,V.V. Application of additional 
information by establisnme,nt of projecti-

ve. models (in Russian) II Geodesy and 
cartography.1989.No.6.P.33-35.Moscow. 
Vainauskas 9 V • V" Analyt.ical aerophototrian-

98 

gulation (in Russian) Geodesy,cartogra­
phy and aerial survey.1989.Vol.50.P.127-
132.Moscow. 

Vainauskas,V.V. AeFial block phototrian­
gulation (in Russian) II Geodesy and car­
tography.1990.No.5.P.32-36.Moscow. 
Vairiauskas,V.V. Aerophototriangulation 

using simul tane"ously the condi tiona of' 
complanarity and collinearity (in Rus-
sian) 1/ Geodesy and photogrammetry in 
under ground deposits.1988.P.45-51.Sver­
dlovsk. 
Wainauskas W.: Ueber die Ausgleichung 
de."r raeumlichen Bildtriangulation und 

ihre Genauigkei t bed del' Anwendung der 
Polynom~ von zwei Veraenderlichen II Ve~ 
messungstechnik.1966.Nr.1I und Nr.12.S. 

412-420 und 453-456.Berlin. 
'Vainauskas, V • V. Ma thema tical mode:l of 
analytical photogrammetry (in 1i thuanian) 
II Papers of geodesy.1979.Vol.1I.P.80-94 

Vilnius. 
Vainauskas,V.V. Accuracy of radial and 
aerial phototriangulation (in Lithuanian 
Pape:rrs of geodesy.1972.Vol .. 4 .. P.17I-185. 
Vilnius. 
Pilipaitis,A.A. About organization of ar­
chive of digit.al models cultural monu-

ments (in Russian) II Geode,sy and carto­
graphYoI987.No.IO.P.)8-40.Moscow. 
Keivalas,J .M.: De:]' Einf1uss del' Fehler 
'Won Auegangsda ten auf die Ge.nauigkei t 
der ausgeglichenen Groessen II Vermes­
sungstechnik.I975.Nr.4.S.145-146.Berlin. 
Skeivalas,J.M. The Effect of Toleranc~s 

on the Esimation of Measur.ing Accuracy 
II Geode:sy,Mapping and Photogramme:try. 
1981.Vol.20.No.P.9-I3.Wasnington. 
Ske:ivalas,J.M. The effect of tolerances 
smoothing of one simple measurement (in 
Russian) II Geodesy and aerial survey. 

-I988.No.1.P.64-67.Moscow. 
Skei valas, J .M.Hoffn!eister, H. Fehlertheo­
relishe und technologische Grundlagen 
fuer 1ndustrie:vermessungssysteme II Ver­
messungstechnik.1989.Nr.4.S.123-127.Ber­
lin. 
Skeivalas,J .lVl. The criterium of effioiem .. 

cy on estimation of mathematical expec­

tation under contaminated distribution 
(in Russian) II Geodesy and cartoography. 
1989.No.6.P.16-18.Moscow. 
Ske.ivalas,J.M. Determination of effect 



of systematic e.rrors on the dispe.rsion 
and correlation of contaminated distribu­
tion (in Russian) /1 Geod.esy and aerial 

surve.y.I989.No.6.J2-37.Mos~ow. 

Skeivalas,J .M. The. influence of systema­
tic errors on the probability of smoo -
thing of one single result (in Russian) 

/ I Geode.sy and aerial survey .1990 .No.2.P. 
13-17 .M.oscow. 
Ske.ivalas,J .M. The influence of toleran-

ces and systematic errors on the e.stima­
tion using resuduals and corrections in 
adjustments (in Russian) // Geodesy and 
aerial surve.y.I990.Na.46P.8-I2.Moscow. 
Zalnierukas,A.P. Stereophotogrammeitric 
survey to a scale 1:10000 with contour 
di6~anca I m (in Russian) /1 Geodesy and 
cartography.I964.No.IO.P.J5-36.Moscow. 
Zalniarukas ,A.P. Ste..reophotogramme.tJric 
sUJrve:y with contour distance ~,5 m (in 1i .... 
thuanian) II Papers of ge.odesy.I964.No.2. 
P.5I-56.Vilnius. 
Zalnie.l?uk.as,A.P. Analytical ne.tworks of 
planime.tric phot;otriangulation (in Rus­
sian) II Paper~ of geodesYoI965.No.J~P. 
57-63.Vilnius. 
Zalnierukas,A.P. Analytical planimetric 
phototriangulation under application of 
electronic computer (in Russian) II Geo­
desy, cart.ography and aerial survey .1967. 

Vol.6.~.IIO-II8.1wow. 

Zainie.rukas,A.P. Programme of planimetric 
photot~iangulation for electronic compu­
te.x (in Russ ian) I I Geodesy, cartography 
and aerial survey.I967.Vol.6.p.II9-I24. 
1wow. 
Zalnierukas,A~P. Oh accuracy and effe.cti-. 
vene.ss of approach of analytical planime­
t~ric phototriangulation (in Russian) II 
Papers of ge.ode.sy.I968.Vol.4.P.68-80.Vil­
nius. 
Zalnierukas,A.P. A new variant of program­
me. for analytical planimetric phototrian­
gulation (in Russian) II Papers of geode­
sy.I97I.Vol.5.P.88-94.Vilnius. 
Zalnierukas,A.P. Investigation of accura­
cy on the establishment of photogranimetric 

networks using the m~tho~ of statistic mo~ 

delling (in Russian) II Papers of geode­
sy.I97I.Vol.5.P.80-86.Vilnius. 
Zalnierukas,A.P.Putrimas,R.S. Establish­
ment of model condition of collinearity 
(in Russian) II Papers of geodesy.I980.Vol. 

99 

IO.P.55-6S.Vilnius. 
Zalnierukas,A.P.Putrimas,R.S. Establish­
ment of model under condition of colline­

arity (in Russian) II Geodesy and aerial 
survey.I980.No.4.P.81-84.Moscow. 
Zalnie.rikas ,A .P • Pu trimas, R. S _~ Determina­
tion of cool!'dinates of pointsof buildings 
using single image (in Russian) II Papers 
of geodesy.I98J •• Vol.I2.P.47-56~Vilnius. 
ZalnieFuka-s ,A.P .Putrimas,R.S. Photogram-

me.tric determination of coordinates of 

points on the fagades of buildings using 
analytic.al methods (in Russian) 1/ Geode-

sy and aerial survey.I98}.No.2.P.68~73. 
Moscow. 
Zalnierukas,A.P.Putrimas,R.S. Projective 
transforma tion of image using measure.d 

lines (in Russian) 1/ Geodesy and aerial 
survey.I984.No.I.P.72-17.Moscow. 
·Zalnierukas,A.P. Berechnung dell' Koordina-

ten von Bauwerkspunkten mit gleichzeiti­
ger Bildkalibrierung II Wissenschaftli-
che Zeitschrift der Hochschule fuer'Arch~ 
tektur und Bauwese:n Weimar.I985(JI).Heft 
IB.S.IS-I8.Weimar. 
Vainauskas,V.V.Pilipaitis,A.A.Zvirblis,R. 

A. Some aspects conserning the perfection 
of photogrammetric and geodetic methods 
for the inventory of historical architec-

tural momuments in Lithuanian SSR II In­
ternational Committee of Architectural 
Photogrammetry.Papers for the VI Interna­
tional Symposium on the Contribution of 

Photogrammetry and Geode.sy to Revaloriza­
tion of Historic Sites.I979.P.280-292. 
Krakow. 


