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Abstract 

In the paper, the review of the economical and technical 

effects of Non - Topographic applications are pr esent.ed. 

The analysis is performed on the basis of informations gathe­

red from Photogrammetrie Institutes and Laboratories of va-

rious countries. The final conclusions relative to the 

advantages of methods of Close-Range Photogrammetry are ~ 

rized. 
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1. Introduction 
Working ~ioup of the Commission V has been convoked 

after the XII , Congress of the International Society for lho­
togrammetry in Helsinki, ~inland. The tasc of the working 
Group was gathering information on the cost effectiveness of 
the close-range photogrammetry. 

Initial information on the subject wa~ presented at the 
Symposium of the Commission V of the I.S.P. in September 1978 
in Stockholm, Sweden. The mangement of the Group have come 
into contact with leading personalities and organisations ac­
tive in the field of close-range photogrammetry. After the 
above mentioned Symposium in Stockholm about 50 scienttac and 
industrial organisations have been supplied with questio­
naries on technical and economical aspects conqering varions 
applications of non-topographic photogrammetry. 

There have been 25 responses on behalf of the photo-
grammetric organisations on 10 countries. 

We take the~portunity to thank all the respondents who 
have sent us their reply and comments on the questionaries. 

The discussion held on matter in Stockholm proved that 
the sphere of activity of the Group V/2 should not be limited 
only to a survey of cost and labour savings resulted frompw­
togrammetry. 

It was confirmed that a major influence on the effecti­
venes of photogrammetric projects had other indirect factors 
which not always should be looked upon in terms of cost and 
time saving aspects. In some projects it is even not feasible 
to compare photogrammetric methods with other ones, because 
photogr~mmetry is the only possible technique that can be 
applied. 
2. A analysis of various applications of the close-range pho­

togrammetry 
Based on the received data here are presented diversuaed 

applications of photogrammetry, instrumentation and methods 
adopted in particular countries. 

The report presented does not comprise all aspects co­
nnected with the subject of the close-range photogrammetr~but 
it offers a pattern which can be utilized as a basis fer further 
discussion. 

It has been proved by the results of the inguiry /in 
table 1/ that the photogrammetric methods used in various 
sphares are identical in spite of different needs and techni­
cal possibilites of particular countries. It has to be poin­
ted out that there exists similar technology and instrumenta­
tion adopted for solving particular tasks. 

Table 1 
IF======= ================ =========·======== ================n 
f: Scientific The types of Th.e appli~ed tl 
ff Count~ or industrial applications of methods and tf 
u organisations close-range pho- equipment n 
~~~--~---r------~--------+--t-og~, r_a_m_m •. _et __ ry~----~----~--------~, 
~===l=== ================ =======-========= ===============~: 
n Austra Department of Th.e Architectu- Cameras Wild 'I 
Jl lia Administrative ra~ Photogramme- P-31t P-32 Zeis~t 
u Services try Topocart, anal o-n 
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II The University The laboratory and. Cameras Wild II 
11 of New South field testing as P-32 1 ZeissUMKil 
H Wales part of Civil Engi- with plate and tl 
IJ nearing film, Zeiss To-l'f 
u pocart 0 1 analo-t 
U gical ana ana- II 
11 lytical elabo- n 
U ration n 
u The Broken Hill The determination Stereometric U 
u Propieta"""" Com- of burden shape cameras Wild u " -~ " n pany Limited, in blast furDBces 0-40 and C-1201u 
1: Photogrammetric and the internal autograph Wild U 
n Department New shape of steelma- B-8, A-10) ana- n 
IJ South Wales king vessels logical elabo- II 
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It CSIRO, National The microstereo- Camera-micros- u 
JJ Measurement La- photogrammet:ey cope, Zeiss II n boratory /the measurement stereometogra];h(l 
11 of the geometry with an output '' 
H of Rockwell hard- on punch cards> U 
lJ ness sphere-cone analogical and 'I 
u diamond inde11- analytical ela-lr 
fl ters/ boration n 
u The Hydro-Elec- Topographic maps Cameras Wild 1J 
fl tric Commission for Civil Enginee- C-40, C-120, u 
II Tasmania ring Design Over- P-30 U 
n lays indicated Autograph Wild 11 
U fault lines etc. A-?, A-40 11 
II E~ineering Geolo- PDP II/40 Com- tl 
11 gy!) the checking puter u 
II large fabrications analogical and n 
n for corretness of analytical me- 11 
II manufactures thods 11 
lrcinadi Itimic-Eiiergy- Tne-deteriinatiin- Cimeri Wild--~~ 
n of Canada Limi- of the size and C-40, Zeiss 11 
0 ted Chalk River spatial relation- 1818 stereokom-1: 
U Nuclear La bora- ships of piping para tort IJ 
11 tories and other process Hewlett-Packard u 
IJ equipment in hazap.. 9830-A Oalcu- II 
't1, deus nuclear envi- later n 

r onm.ent s 11 
IJ Department of The recording of Stereometric fl 
'Ill Photogrammetry traffic accidents cameras Wild 11 

Laval University and sites of crimes C-40, C-120 11 

11 Quebec for the eonstrueticn Autograph w!ld fl 
II of protheses/medi- A-40 n 
11 cal applieatiou~ H 
u Forestry invento- Helico~ter- u 
lJ ries /deter~inaticn ~~. or;. itts~. sys;: 
It of wood voltilmesj. Ha sselblad ca- t: 
u " 
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Jl utograph Wild It 
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n and Resources large open pits, erial cameras;. u 
II Canada Science the determination eiss Topocart, n 
f1 and Technology of mined volumes utograph Wild n 
n and mass movements -8 and B-8; If 
II The obtaining geo- :nalogical and II 
u logical informaticn nalytical elabo-u 
fl on spacing and ation fl 
u length of joints n 
II from steep rook 11 
u slopes with limi- II 
n ted access u 
imrenerai Univers!tlJ't- - ne-per'iaiient-:f!-- aiiierai t'TMX',- - il 
lfaepub- Stuttgart, Ins- nal control of asellblad MK-?O,If 
l!lic of titut :t.Ur An- beari,.u'' surfaces on-metric cameraa. 
tGermaxzy wendungen der of eo~truotions stereocomparator [f 
IJ GeodUsie 1m /neted, caple mem- SK-2, Autograph U 
u Bauwesen branous roofs/ -8, CDC 6600, n 
IJ The determination yber 1?4 and II 
II of deformations of 9830 Compu.tersg 
IJ sample during the nalogical and n 
11 uamination of th nalytical meth<Xh.il 
u endurance of mate- n 
u rials. The exami u 
II tion of spatial de ~~ 
11 formations of me- n 
fl chanical construe- n 
II tiona U 
n The determination ameras P-31, n 
fl of deformations -32 stereocompa-IJ 
fl and displacements rator Zeiss 1818 f1 
11 of tunels in the utom.atical coor-n 
U coal mine and volu- inatograph cameJt 
II- :me of heapes Zeis· s·. TMK-6.1 Pla-l~.f 
u imat with Ecoma 
lJ t 
II. - - "!!' -- - -..,.- - - ~- - - - - r - - O,!P! !J!r_ - - --II Jprinlana. Tampere univer- Tne determtiia"ion amera Zeiss 11 
11 sity of Techno- of the shape size 1318, n 
U logy and deformations scorecard and II 
11 of different ty- BA comparators, 11 
II pes of objects DP 11/?0 compu- H 
ft ter; analytical 11 
11 elaboration n 
I Technical Rese- The control of the Zeiss SMK 120 n 
fi arch Centre of blasting of subway st. ereopl. anigra· p· ~ 
11 Finland tunnels analogical met -
II the determination amera Zeiss T:MK 1n 
II of the shape and stereQcomparator ll 
II size of spatial PSK 21 _ computer u 
11 ship blocks, dete»- HP 2100 11 
U mination of oil r U 
U seryois in rock n 

u 
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U Photogrammetry stereoplanigraphlf 
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u Packard 2100 u 
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11 Geodetic Rase- Dynamic mapping parator Zeiss u 
11 arch Station of aircraft ele- 18181 Computer II 
II ments placed in IBM -'?0/168 ll 
t1 wind tunnel, analogical 11 
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II models in a byd:r;oa- methods 11 
11 lie laboratory. 11 
:1 icrotopographic If 
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II SOil surfaces ll 
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If gian of Trondheim dustry, Measure- P-31, Zeiss 11 
11 The Norwegian ment of the SMK-120, Hassel-u 
ll Institute of smoothing of sur- blad non-metric,fl 
1: Technology Di- faces /terrain autograph A? u 
11 vision of Geo- roads/, the ma,gling stereocomparatorU 
U desy and Pho- of anc1ent wood MK-2 ll 
Jl togrammetry carvings, the mi- analogical and n 
11 crophotogrammetry, analytical ela- U 
U the underwater a- boration 11 
11 plications n 
II Bloms Sqrvey- The control of Cameras Zeiss U 
If ing Inc-. geometrical shape mm:

7
• autograph If 

u and volume of A- , A-10, 11 
tf tank:s and hulls Computer HP U 
1: for sforage of 9825 A •, Drawingu 
u liguid, the de- machine GT 5000 U 
n termination of n u deformation of n 
H-- - - ":f - - ~ 'r -~ - - T Sb.l:P~ ~ - T -= l - ,.-:: - - - - - - .JI 
11 Polanu S11a11e .tllnterpr;~:- he ue11ermJ.Ll.tlt on vomeras Zeiss 11 
1
1
1 se "Geoproj ektf' of geometry of tne Phot eo. 19181 n 

1
11 Warsaw construction and UMK 10 Wild. II 
11 

their parts /t~ P-31, ~t ecometr •ll 
n buildings, prefa- Computer ODRA '' n bri(fated products, 1305 li 
11 etc;!. analytical ela- 11 
II the determination boration n 
n of the deviation u 
II :from nomina 1 u 
u assumption/cranes J If n the determination n 
Jl of the spatial de- 11 
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1J displacements of ft 
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-------- 2 --------------------------------
Institute of 
Photogrammetry 
and Cartogra­
phy of the War­
saw Technical 
University 

=======~========= ' 
caused by diferen 
external factors 
The determination 
of the statical 
and dynamical de­
formations of en­
gineering eonstra­
ctions during 
their exploitaticn 
/railway and sus­
pension bridges 
cranesi power 1!­
ne pil ars, labo­
ratorial eoncret 
sample etc.; 
the control mea­
surement of the 
products /shape 
and fitting of 
cooperated parts 
of product/, 
the measurement of 
t echnica 1 and 
ral processes 
/strains ot an a­
luminium membrane 
in the process of 
explosive and the 
process of sh~ 
off of stones in 
stonepit/ 
the architectural 
photogrammetry a 
the documentation 
of ancient wood 
vings and mon.umen 

the medical 
applications 

Enterprise Architectural 
for Maintenance photogrammetry 
of Ancient Monu- /documentation of 
ments Warsaw external and in­

ternal elevations, 
det~ils, monuments 

Photogrammetric 
Laboratory of 
Traffic Police 
and Criminology 
Department 
Warsaw 

etc. 
The documentation 
of traffic acci­
dents 
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analogical ela- 11 
boration u 

The determination Cam~ras Zeiss U 
of the trajectory UMK, PhQtoteo u 
and deformations of 1'/1819, Steco- U 
the ship during metr, Col!lputer f! 
launcking, the mea s ODRA 1204 'J 
rement of the hydrG- analytical ela- 1, 
technical models, boration U 
the determination u 
of the abrasion of U 
steep banks of ri- II 
verl sea and arti- u 
:fie al reservoires, rl 
The determination Topocart, ste- 1 
o:f the volume of reometrograph U 
stocks of coal, analogical ela- fl 

Architectural Pho­
t ogra:mmetry and do­
cumentation of an­
cient wood ea~s 
and monuments 
Industry applica­
tions 

boration u 
Camera Zeiss UMKtfl 
Phototheo 19/1~H 
Topocart, analo- u 
gical me~hod U 

II 
II St ecometr , com.pu-fl 

ter analytical II 
method •J 

.Architectural Pho- Cameras Wild 1, 
togrammetry /docu- P-'1, Zeiss UMK, U 
mentation o:f exter- Phototheo steco-11 
nal and i:t1ternal e- metr, Topocart n 
levations..t. deta il,!l' fl 
-ray-S~ er eopno~ 0- x:.=ri:y-apparatus; II 

grammetry /radia- summagraphios d1-U 
gnosis, location of gitiser, Tektro- 1J 
foreign bodies/ nix gaphic com- n 

puter system ana-11 
lytical met.Q.od •t 

.Archeological appli:- cameras UMK, To- It 
cations/survey of pocart U 
archeological :fin 11 
Coastal Engineering F-24 aerial ca- II 
/study o:f st~m da- meras, Zeiss H 
mage to harbour stecometr, H.P u 
breakwaters/ and Tektronix II 

computer systems n 
The determination 
o:f heights of wild 
elephants and shape 
of birds bills 
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11 system u 
ll analogical and lJ 
II analytical methoi IJ 
11 Architectural and u 
ll Engineering appli- II 
IJ cations /study of 11 
11 deformationy n 
lf'Uiiftea at!oiiai Engi= nderwater photo-- oii-iiietrTc-came--fl 
Jj Kingdom neering Labo- grammetry /the e:x:a- as system, ste- 11 
11 ratory Depart- mination a damaged eocomparator 11 ll ment of Trade off shore platform nalytical elabo- IJ 
Jl and Industry leg in the North ation ll 
u East Kilbr idge u 
11 Glasgow n 
fhr';s";.A-; NewEiigiaiidYe Tlie-measurement-o'! onaldson :Rettm!"fJ 
tl dical Center the ocular fundus ~mera, Kern m ~ D 
II Hospital optic disc /ophthal .Dell Foster f1 
11 mology, Glaucoma/ igitizer, n 

r
l,l semi analytical II 

ethod n 
fl Department of The monitoring of ameras Wild P-BQ 0 
II the .Army deformations of an C-4 Ballistic, II 
u Seattle Dist- apartment building eiss RMK A 15/23 u 
II riot, Corps of recent surfaceslice utograph Wild If 
f: Engineers Sea- and an ancient slide -7 used as a mo- f: 
n tle' area located near a comparator' fJ 
11 Washington flood control struo-IBM 37Q/158 com- fl 
11 ture and a hydroel. uter n 
f
n
1 

etric project nalytical elabo- 11 
11 ation ll 
U University of X-ray stereophoto- nalytical plot~ 11 
n Washington grammetey and other alplex PDP-11- n 
fl applications of 4 A Computer fJ 
11 close-range photo- nalytical and n 
n grammetcy nalogical method u 
fl Kelsh Instru- Kelsh instruments amera Kelsh (I 
If ment Division are used in the -470, sterecame-tt 
·n /Danko Arling- medical and indu- a K-460 and f1 
U ton, Inc./ strial fi~ld in ther instruments H 
11 the u.s.A. u 
II University of Medical applicati oire technics, fl 
fl Manchester /the registration stereometric ca- U 
tt Simon Enginee- of shape of body fi meras, a compu- u 
If ring Laborato- machinings prothe- erdided system tJ 
11 ries sis/ for die design 11 
II nd machining II 
~====~=-~==============-~==================--================~ 
3·~, Analysis of technical and economical aspects of 

applications 
various 

The responses to the enquiry contained besides the infor­
mations presented in table 1, remarks concerning advantagesana 
diffiQulties involved in adaption of the photogrammetric tech­
nique fn the following the cataloqued presentation of technical 
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and economical aspect is offered with respect to particular 
projects. 

Photogrammetry applied to architecture and maintenanceof 
ancient monuments have been most widely used for some time 
already and it appears no necessity to sustain its merits. 

An applications of pbotogrammetry for recording of geo­
logical cross-sections and determination of terrestial sur­
face by micro-topography makes possible simultane limiting of 
the fieldwork and getting more information with respect of 
quantity and quality of the objects examined. 

The most applications are included in the industria 
photogrammetry. 

In hydro-technique photogrammetric methods are applied 
in the following cases: 
1° Laboratory measurements of water wave movement makes po­

ssible an elaboration of numerical map of current ~ater 
surface around the hydro-technical construction model.Ere­
cision obtained is 3 to 4 milimeters at the amplitude of 
waves of a few centimeters. 
That only method enables to define a character of wave mo­
vement in its different stages and directions and in con­
sequence to define the most optimal shape of the building 
construction. 

2° Measurement of deformation of the buildings constructed at 
the water steps and embankment of waters - reservoires.The 
technique has resulted in two - to threefold reduction of 
the fieldwork in comparison to the standard geodetical 
measurement. The measurement of deformation of building 
constructions has been performed with 1:50000 to 1:?0000 
accuracy in relation to the distance of photogrammetrie si­
te. Definition of the changes of natural embankment of the 
reservoir makes possible to create a map and an unlimited 
number of cross section with accuracy of mx=my= ±.3 mm at 
the scale of model and mz = + 5 + 8 om in the field. 

In the ship building industry photogrammetric technique 
has been applied in the following cases: 
1° For determining of the shape of ships and their deforma­

tions with the a~curacy of 1:40000 in relation to the sur­
face under study • The result has been equivalent to that of 
the geodetical measurement but DDlCh time and field work 
has been saved. 

2° For control of trajectory and ships slope at launching 
from the shipyards. That makes possible to characterise the 
process of ship launching with 3 second "interval. The 
accuracy of determining the slope is + 1 • 

In the same aera the underwater photogrammetric method)s 
applied. An example can be quoted of measurement of ship s 
propellers some time after some time of their exploitation 
and after heavy stroms. The accuracy is 1:1000 relative to the 
object distance. Similar technique has been used for determi­
nation of damage of underwater components of the oil-rigs. In 
those cases photogrammetric technique proved to be a sole 
method that could be usedo 

Another application of photogrammetry is that of defining 
mined vol'Clmes and mass movement in the open pits. Accuracy of 
measurement has been estimated at about 2 %. 

An advantage of that photogrammetric method is the 
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possibility of registration of the whole object from a dis­
tance wchioh is of a great importance because of safety of the 
working team as well as substantial diminishing of time con­
sumption at the fieldwork measurements. 

An application of photogrammetric technique for control 
of condition of engineering constructions has been prtma~ily 
adopted for & 
1° defining of verbical deformations of slim shaped construc­

tions i, e. chimneys, masts, pillars etc. 
2° determination of shapes of spatial constructions and their 

components with accuracy of measurement ranging from a few 
to some hundred micrometers in scale of photograph. 

An example can be quoted of a final control of flatness 
of surface of membrane roofs or de:fini:Qg of shape and capacity 
of oil and gass storage tanks in rocks. 

In comparison to other techniques there is a major ad­
vantage: a great number of points can be registred as well as 
time and cost saving and the precision of measurement is en­
sured. 
5° spacial displacements and deformations of the engineering 

and mechanical constructions can be determined with accu­
racy of a few micrometers at the scale of the photograpb:y • 
The photogrammetric method permits to record the geometri­
cal state of entire object in arbitrary short time amthere 
is no need to stop an operational activity of the object 
under control. That is the case both when the object is in 
fast or slow motion. 

Photogrammetric technique can also be applied for con­
trol of structure of buildings materials and their deforma­
tions during the endurance tests. When microphotography is 
being used, the accuracy obtained is of 1 micrometer range 
and the deformations can be determined on the base a major 
number of points. 

A fairly common application of photogrammetry is in cri­
minalogy and prtmarely in registering data of the traffic 
accidents. The time saving element is about 50 % in compari­
son tQ the classical methods and the precision is unquestio­
nable. The photogrammetric photographs have to be considered 
as most objective documentation and for archival purposes 
tooo Long after the accident they can be easily restituted. 

One of the most recent application of the photogramme­
tric technique is in medical treatment which opens great poss:i:­
bilities for diagnosisirehabilitation and production of auto­
matized prothesis. In vhe latter case the method of photo­
grammetric registration and in particular in "moire" techni­
que, makes possible getting an accurate description of the 
shape of ~ body limb and an exact and fast production of the 
prothesis. It is of an exceptional importance for diagnastic 
and rehabilitation purposes that stereophotogrammetry can be 
used :for the sp~cial reconstruction of human bone structure. 
Similary the stereophotogrammetric methods can be applied for 
the measurement of the ocular fUndus - optic disc. It permits 
for early discovery of glaucoma. 4ccording to the information 
received from New England Medical Center Hospital, u.s.A.,the 
time required for measuring of a model of an eye globe is 
about 20 minutes with about 300 points and three dimensional 
image is obtained. In those applications the photogrammetry 
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is a sole method which can be used. 
In related £ield of zoology stereometric technique can be 

used sayely for determination of natural body shape of wild 
animals living in natural enviromnent. An accuracy is up to 
;t. 2 centimetus. Preservation of some vanishing species of 
anima.ls adds an importance of these efforts. 

A presented review refers mostly to applications of the 
close - range photogrammetry. But as it is widely known aerial 
photographs are used too fQr metrical purposes in the non -to­
pographical photogrammetry. An inventory of forests and wood 
volumes are measured. According to the Department of Photo­
grammetry in Laval University, Canada cost saving is up to 1/+) 
of the conventional methods. 
4o Final conclusions 

Summing up the economical effect an emphasize should be 
made that the results cannot be evaluated only in terms af cost 
effectiveness and time saving. An application af photogrammetry 
largely depends on the possibilities of particular countries 
instrumentation, technical abilities of operators and steady 
or occasional use of photogrammetrio methods. In the instances 
where the occasional photogrammetrio method are used the cost 
effectiveness is difficult to determine due to high cost of the 
advanced phot ogrammetrlc equipment • 

There are many problems which concern measuring within 
various applications adopted by diversified photogrammetric la­
boratQries. Conventional cameras do not fit to the require­
ments. In particular there is a scarcity of long focal le~th 
cameras for precision measurements for industrial purposes.Si­
milarly that is the case with some special stereometric came­
ras of a very short base length for medical purposes and mi­
crophotogrammetry. In spite of it there are unquestionable ad­
vantages of the photogrammetric techniques in the above cited 
and other fields of olose - range applications. 

The following major advantages can be quoted: 
- the saving of time and costs when photogrammetric method are 

permanent used, 
- archival value of the photographs, 
- the possibility of the repetition of measurement at any time 

chosen, 
- an impartial registration of an object or an action 

possibility of a simultane registration of unlimite! number 
of points 

- non - con~act measuring system is possible with no interfe­
rence with an operational activity of an industrial plant. 
Safety for personal at measuring process is ensured, 

- irregular and constantly changing shapes can be measured 
within a time period limited at will, 

- substantial field work limitation is prevailing. 
Finally it has to be emphasized that in quite a lot of 

eases the photQgrammetry is a sole method of measurement that 
can be applied. 

BOO. 


