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1. This report summanzes the activities of the 

Intercommission Working Group II/III (IC WG II/III) 

"Design and algorithmic aspects of digital 

photogrammetric systems" in the term 1988-1992. The 

authors serve as chairman, co-chairman, and secretary 

of IC WG II/III. A mid-term report has been published 

two years ago (Ebner et al. 1990). 

2. According to the terms of reference IC WG IIIIII 

deals with the following three topics: 

- Definition of functionality and performance of digi­

tal photogrammetric systems 

- Critical evaluation of systems existing so far 

- Proposals for development with the fmal goal that 

such systems are widely used in practice 

A digital photogrammetric system is defmed as hardwa­

re and software to derive photogrammetric products 

from digital imagery using manual and automated tech­

niques. The output from such systems may include ob­

ject point coordinates, reconstructed surfaces, extracted 

features or orthoimages. 

The design aspects include system architecture and 

components, interfaces to data capture, data output and 

geographical information systems (GIS) and the human 

interface. 

The algorithmic aspects are related to on-line and real­

time procedures, restitution modes such as mono, ste­

reo, multi image and parallel processing. 
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3. As of January 1992 IC WG IIIIII has 116 members 

from 20 countries, 73 members from 13 countries in 

Europe, 34 members from 2 countries in America, 5 

members from 2 countries in Asia, 3 members from 2 
countries in Australia/Oceania, and 1 member from 1 

country in Africa. 

4. The fIrst IC WG II/III meeting took place in Stuttgart 

on September 13, 1989 together with a meeting of WG 

III/3 "Thematic information extraction from digital ima­

ges" (Chairman Prof. Dr. T. Schenk, Columbus, Co­

Chairman Dr.-Ing. B.S. Schulz, Frankfurt). The meeting 

was attended by 38 participants. 

In the discussion it was pointed out that a digital system 

should have all features of analytical systems and more. 

In view of rapid hardware changes, portable software 

was seen as the key factor for the success of any digital 

photogrammetric system. 

5. A joint workshop ofIC WG 1I/I1I and WG V/3 "Image 

analysis and image synthesis in close range applications" 

(Chairmen Dr.-Ing. D. Fritsch, Munich, and Dr. J.P. 

Muller, London) was held in London on February 13 and 

14,1990, entitled "Hardware and software for fast image 

data processing". The workshop was attended by 36 

participants, mainly from the photogrammetric and the 

computer vision communities. In three sessions 12 invi­

ted papers were given. 

The results of the workshop can be summarized as fol­

lows (see also Heipke 1990): 



- Instead of special hardware, off-the-shelf products 

are mainly used for digital photogrammetric work­

stations (DPWS). 

- An increasing use of transputers, transputer based 

systems and of the RISC architecture can be obser­

ved. 

- Digital image matching algorithms can be success­

fully applied to satellite and small scale images, as 

well as to images taken in especially controned 

environment in close range applications. Further 

work is needed for large scale images. 

- Further research and development is necessary in 

feature extraction and for the efficient par­

aIlelisation of algorithms. 

Minutes of the workshop are available from University 

College London (Dowman 1990). 

6. At the Symposium of Commission IV, held in Tsukuba 

from May 15 to 17, 1990 several papers on digital stereo 

systems and on digital orthoprojection were presented. 
They are included in the proceedings. 

7. During the Symposium of Commission HI, held in 

Wuhan from May 22 to 25, 1990 the second IC WG II/IH 

meeting took place on May 23. In the closing session on 

May 25 a report was given on the progress in work and 

research of IC WG HnII. The great importance of algo­

rithmic aspects was emphasised. From this point of view, 

many of the papers presented at the Symposium were 

rdated to IC WG HnII. Moreover, in Wuhan contacts 

were established and renewed with WGs HI/I, 2, 3, and 

4 to guarantee that the progress achieved in Commission 

HI can be utilized by IC WG HnII. 

8. At the Symposium of Commission V, held in Zurich 

from September 3 to 7, 1990 several papers on digital 

photogrammetric systems were presented. They are in­

cluded in the proceedings. 

9. During the Symposium of Commission H, held in 

Dresden from September 8 to 12, 1990 one session was 

devoted to IC WG HnII. In total, 5 papers were presen­

ted in this session. Three additional papers were strongly 

related to the subject of IC WG HnH. In the closing 

session on September 12 a report was given on the work 

of IC WG Hnn. The characteristics of the different 

experimental and commercial systems with respect to 

interactivity and the application domain were discussed. 
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Furthermore, contacts were established in Dresden with 

other WGs of Commission II, in particular with WG IllS. 

10. From March 21 to 22, 1991 a workshop on "Design 

issues of softcopy photogrammetric workstations" was 

held in Boulder, Colorado. It was well organized by Dr. 

F. Leberl, President of Vexcel Corporation, Boulder, 

who attracted a total of 57 participants. The workshop 

was intended to give an overview of the North American 

developments in DPWS. Accordingly, 12 out of the 13 

invited papers were given by speakers from the US and 

Canada. Summaries of the workshop have been publish­

ed in scientific journals (Case 1991; Dowman 1991; 

Fuchs 1991). 

A number of trends can be extracted from the presenta­

tions and the discussion: 

.. DPWS have been produced in North America for 

more· than a decade for military purposes. These 

systems were characterized by high functionality, 

high performance, hardwired processing, and high 

cost. 

- Today there exists a number of civilian general pur­

pose DPWS such as the Intergraph ImageStation, 

the Autometric Pegasus, or the Matra Traster. They 

offer most of the functionality of analytical plotters, 

and in addition image processing, and digital ortho­

projection software. Software for image matching is 

available, or is being announced. Problems still exist 

for large scale applications. 

- Orthoimage workstations such as the PRI2SM sy­

stem from 12S, the HAl 500 and the HAl 750 from 

Helava Inc., and the Orthomap from Galileo Siscam 

which provide digital orthoprojection, and capabili­

ties for monoplotting are available on the market. 

Software for image matching is partly available, or is 

being announced. 

- PC workstations for photogrammetric tasks such as 

the DMS (Digital Mapping System) from R. Welch 

or the DVP (Digital Video Plotter) from Laval Uni­

versity, now marketed by Leica, have found their 

place as inexpensive alternatives inside and outside 

the photogrammetric community. 

.. Automated feature extraction in spite of impressive 

improvements still needs a lot of research and deve­

lopment in order to be incorporated into a DPWS. 



The papers of the workshop have been published in a 

special issue of Photogrammetric Engineering and Re­

mote Sensing (PE&RS 1992). 

11. The ISPRS Conference on "Digital Photogrammetric 
Systems" was held at the Technical University Munich 
from September 3 to 6, 1991. The conference covered all 
aspects of the working group and was attended by 135 
participants from 16 countries. 29 invited speakers pre­
sented their papers in 11 sessions. The first day was 

dedicated to tutorials. Reports of the conference have 
appeared in scientific journals (Colomina 1992; Peipe 

1992; Pross 1992).The main topics addressed were de­

sign and algorithmic aspects of digital photogrammetric 

systems, the vendor's and user's view of operational 

systems, and relations to GIS, remote sensing, computer 

graphics and machine vision. 

The main results are: 

- In the transition from analytical to digital photo­
grammetry traditional photogrammetric in­

struments are becoming obsolete. In future the pho­
togrammetric knowledge will go more and more into 
software instead of hardware. 

- There is a growing need for end-to-end systems. 
System integration rather than the development of 
special solutions will become very important in the 

future. 

- DPWS are increasingly being assembled with stan­

dard off-the-shelf components in order to facilitate 

software portability across different hardware plat­
forms. 

- A D PWS can be seen as a front end system for the 

acquisition of GIS or CAD data. It also acts as an 

active window into the GIS data base. 

- Large users such as government mapping agencies 

are starting to use digital photogrammetry and 

DPWS. Digital orthoprojection is becoming popu­

lar. 

- Image matching has made good progress by using 

multi image object based approaches and hier­
archical representations, e.g. image pyramids. More 

work is needed to robustify the algorithms and for 

large scale applications. 

- Image understanding, while successful in special 

applications, must be supported by a human opera­
tor in the foreseeable future. Exciting interactive 

tools are available on a research and development 

level. 

- There is a need from the image understanding 

community for easy-to-use photogrammetric 'black 

boxes'. Along these lines computer vision and 

photogrammetry are increasingly working together. 

The proceedings of the conference have been published 

in the Wichmann Verlag, Karlsruhe (Ebner et al. 1991). 
The tutorial notes (R-.!nz et ale 1991) are available from 

the working group secretary. 

12. XVII ISPRS Congress, Washington DC. 1992 

During the Washington Congress four sessions involving 

IC WG II/III are planned: 

Design and algorithmic aspects of digital systems 
Commission H, Session Organizer: H. Ebner 

Algorithms and software concepts for digital photo­
grammetric workstations 

together with WG H/5, WG V/3 
Commission H, Session Organizer: H. Ebner 

Tomorrow's digital systems 
together with WG H/5, WG III/2, WG III/4, WG V/1 
Commission H, Session Organizer: I. Dowman 

Image analysis and synthesis in on-line applications 

together with WG III/2, WG V/3 
Commission V, Session Organizer: D. Fritsch 

13. Conclusions 

The technical conclusions of the work of IC WG H/IH in 
the term 1988-92 have been given in conjunction with the 

three meetings in London, Boulder, and Munich. They 

shall not be repeated in detail here. 

In summary digital photogrammetric workstations are 

well on their way to replace analytical plotters for topo­

graphic mapping. However, this transition from analyti­

cal to digital photogrammetry will take its time. Today 

DPWS are accepted for specific tasks with demonstra­

ted cost efficiency, this means for orthoimage produc­

tion, as a front end data acquisition system for GIS, and 

for revision tasks in a small production environment. The 

more powerful, expensive workstations are only being 

used in environments were cost is of minor importance. 

Their wider acceptance must await the development of 
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robust image matching and feature extraction algo­

rithms. 

Some proposals for the further development of digital 

photogrammetric systems have been formulated. They 

include: 

- open systems and greater portability of software, 

- faster display for stereo viewing including continu-
ous roaming, zooming, and image rotation, 

- improved possibilities for interactive measurement 

of image coordinates with subpixel accuracy, 

- simultaneous use of more than two digital images, 

- use of data from different sensors, 

- continued development of algorithms for robust 
image matching and feature extraction, 

- improved integration with GIS, 

- improved human interface. 

Also a comparison of the different systems in terms of 

cost and performance has still to be undertaken. 
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