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4 MORPHOLOGICAL TABLE 

In the following section the morphological table (Table 1) is 
presented as a list of the technical, scientific and economi 
components which characterize the different stages in photo-

rammetric instrumentation act The conditions within 
criti are explained by practi 
es. 

I. Image Acquisition vs. Input Image 

A. Momentary / Analog. The images are exposed momenta on 
photographic materi s the anal photographs are 
used directly for visual interpretat on in 
stereoplotters. 

B. Momentary / Digital. The momentary images are digitized 
and the interpretation is mainly performed by computer 
means. comparators and analytical plotters equipped 
with image digitizing units and also the satellite 
imaging systems are included into this category. 
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c. Dynamic / Di~itally Scanned. The dynamic images are 
gathered havlng a continuous access by digital means to 
the entire scenery covered by the image acquisition 
devices. The ordinary, firmly mounted full frame video 
cameras where the frames are digitally scanned envisage 
best this category. 

D. Dynamic / Mechanically Scanned. digitized scenery 
is dynamic but the scanning of the scenes is performed 
mechanically like in servoed theodolites or in cameras 
with scanning imager chips. 

II. Imaging vs. Projective Processing 

A. Analog Imaging / Analog Processing. The analog stereo 
images are processed by analog means as in the analog 
plotters. 
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B. Analog Imaging / Digital Processing. The analog images 
are processed by dlgltal means like in analytical 
plotters. Also the analog and digital theodolites are 
included here. 

C. Di ital Ima in / Of Processin. The digital 
images are processed part yon-line ut the object space 
coordinates are derived off-line. Already realized. 

D. Digital Imaging / On-Line processing. The projective 
equations are processed continuously on-line accordi 
to the image frame frequency. Not yet realized. 

III. Primary Application 

A. Topographic Mapping. The ordinary and main task for 
land surveyors as topographers and rna performed 
plotting aerial stereo images. 

B. Satellite Mapping. Primarily used for small-scale 
mapping by means of multi-spectral images and digital 
image interpretation. Commonly known as remote sensing 
applications. 

c. Satellite Topography. The present stage of digital 
stereo plotting by means of high-resolution satellite 
images. 

D. Industrial Production. The wide range of different kind 
of engineering survey applications. When applied for 
quality control, also closely confronted to the modern 
manufacturing automation. 

IV. The Focus of Research Activity 

A. Perspective Mathematics. The research for complete 
understanding of the physical behaviour of projective or 
even perspective image formation. Actual for surveyors 
already since more than a hundred years, but becoming 
again popular due to the complicated machine vision 
problems. 

B. Analog Mathematics. The construction of analog plotters 
once already solved by mechanical or optical-mechanical 
means. The future is unknown. 

c. Digital Mathematics. Realization of projective 
transformation by digital means like in analytical 
plotters. The extension of the mathematical model to 
most comprehensive conformance with the physical model. 

D. 3D-Image Mathematics. Three-dimensional image 
processing in order to build up space images of objects 
and the entire scenery_ A critical and thus popular 
problem for dynamic machine vision applications. 
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5 SCENARIOS 
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The combination of the uppercase letters within each section 
indicates the chosen conditions of the five cri cal components 
as stated in mo table. The conditions are in 
o r according to there is one choice r 
component respective 

The scenario for photogrammetic instrumentation in gene is: 

i. Around 1950 - 1962: AAABA. The quarter of final 
implementation of analog aerial photogrammetry. The main 
applications are within topographic plotting over la 
areas by aerial analog plotters. The research on og 
processing of stereomodels including analog triangulation 
is popular although the pure analytical models are 
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Figure 1. The scenarios for close-range photogrammetric 
instrumentation. 
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iii. BDDDD. The new st to the use of digital 
plotters in idustrial appli ions relies on the 
replacement of analog image memories by dynamic digital 
images. Incidentally, the scenario of the digital 
steroplotting the scenario 
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5.2.3 Digital Photo-Geode 

i. DCDCD. First servoed di tal theodolite systems have 
been already equipped wi insi mounted imager chips 
(e.g. Gottwald et al., 1987a 1987b). These 
high-accurate systems developed for 
real-time neering su mentioned 
comparato photogramme ric The first 
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ii. DDDCD. systems are further I by 
more efficient hardware and software r image 
processing. Problems caused by the instabili 
of the instrument and object set-ups are 
sequential check procedures. The rapid growth 0 
number of istalled systems, predicted by the market 
analysts after the first successful reference 
installations, is still limited by efficiently propagated 
comparator-based photogrammetric systems. 



iii. DDDAD. rst 
lations r 

the c monitori 
deformations and 
objects. new st 
resea of perspect 
pu of dynami ly 

Because 
rojection 

1 
2000 

thus practicable 
rate applications are among 

of ree-dimensional object 
racking control of remotly moving 

is so leaning upon a growing 
p ection mathematics for the 

process the scanning images. 

to 

first after 

5 .. 2 .. 4 Per ct rammet 

i. CCDCD. The real-t pho rammetry has ready become 
ac area basic research within the society and 

rimarily concent to the geometric processing of 
ine s and to the electronics of image forming 

s (e. e I 1987) e first stand-alone 
rammetric tems have already 

s ( et. 0' 1987). 
tric 

ii. CDDeD. limitation is the seemingly pure 

iii. 

id state imagers.. This leads first 
to la r s es ti-station imagery and 
shortly later the implantation of advanced imager 
technology with higher resolution in the system. 
Simultaneous are also enforced by more 
efficient ine capacity. The nomi 

CDDDD. 

rates practically are al 
50,000 or even better.. first 

tems are ins led in automated factories, 
procedured in accordance 

processes .. 

on three-dimensional image 
without external 

ng amount of installed 
tems wi n the manufacturing industry 
to new principles in designing new 

r roduction processes already before 
cameras ac i as permanent gages and 

s read lover the assembly 
z in 0 r fulfil 

are dominant to the 
rent industrial 



6 CONCLUSION 

The scenarios and the plausibility judgements presented here are 
- and as stated already before - merely subjective and don't 
tend to be complete in describing the different snap-shots. 
Thus they may be treated more as rare examples and alternative 
results when applying the modified FAR-method than as personal 
statements. The FAR-method proved it's efficiency in opening 
ones eyes and it will potentially force everyone to generate his 
own futures analyses. The FAR-process also hopefully helps us 
to our creativi into the areas which are relevant to us 
as photogrammetrists. 

, according to but also in spite of the above scenarios 
re exists an evident trend in close-range photogrammetric 
trumentation. The scenarios converge more or less rapi in 

rea constructions where dynamic images are direct 
scanned in order to produce a continuous flow of three-
dimensi cont in ion of industrially manufactured 

ects. Only st es differ from each other depending 
on presently existing chnological origins respectively. 

Conclus ly the common need r all these treatments within the 
photogrammetric society will be the active reasearch on 
geometric processing of three-dimensional digital imagery and 
this should further be supported by new developments in dynamic 
perspective mathematics. We are coming closer to the optical 
photogrammetry or better to say - closer to the perspective 
photo!!:grammetry. 
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