
THE SWEDISH PROGRESS FROM AN ANALOGOUS SYSTEM TO A DIGITAL 
PHOTOGRAMMETRIC SYSTEM IN ROAD DESIGN 
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later fed into a computer to calculate volumes in relation to 
the zontal and cal profiles of the planned highway. 

Some road projects, however, led to renewed aerial photography 
th ensuing photogrammetric processing. The scale selected for 

the new photographs lay between 1:4000 (600 m flight 
altitude) and 1:6000 (900 m flight altitude), depending in the 

of exactitude demanded and the type of terrain the road 
would be built The road alignment was now drawn on a basic 

ic map on which cross sections were also drawn. 
basis was p on the A8-drawing table and was aligned 
the stereo model in the manner normally employed for this 

. By means of a profiloscope the instrument could now 
by force indirect via the table to the positions 

where the chose to record the ground elevation. The 
of machine coordinates recorded was transformed into 

ground coordinates another recording string of polygon 
and el The results calculated was later 
the same manner when the subs vol ume com, .. -

In 1972, one AS was exchanged for a first order instrument of 
the same make, name a WILD A10. The reason for the change was 
to increase the exactitude of the points measured elevation 
mainly connected with cross section measurements (elF Final 
Design Plan, fig. 1). 

In the ear 1970·s, when the small desk top computers made 
their entry our organisation, digital numerical photogram-

began to develop with us. By about 1973-74, we had pro­
gram routines for relative and absolute orientation (outer 
orientation) and also programs to transform data into ground 
systems for further processing within the company. When the 
WILD company presented an electronically controlled drawing 
table in 1977, the TA-table, the idea of developing a digital 
drawing system came to us. The system developed was given the 
name, Digital On Line Stereo Plotting (DOSP). During 1977-78 
linear encoders were installed on three of our AS's to register 
X and Y coordinates and a rotational encoder for the Z cordi­
nate was mounted on the Z-axis. 
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a semi-automatic drawing system working as follows: preselec­

on of the manner of drawing desired was made on the desk top 
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model. The coordinates registered were transferred via the 
register device to the computer (HP 9S35), where a computation 
was made, the result then was sent as a drawing instruction to 
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tudinal profile in X and Y coordinates along the proposed 
route. A preliminary study of the terrain can now be made: 
together with the planner a "journey" is made through the 
landscape and if changes are necessary, then new points are 
measured in. If changes are made, the route alignment is sent 
back to the Road Cad equipment for new calculations otherwise 
the operator can start measurements of the elevation for all 
the route alignments prepared. The measurement of the elevation 
profile of the route is returned to the Road Cad aquipment, 
where a preliminary volume computation is made, a so-called 
"volume check". The procedure is repeated until the designers 
is satisfied with one of the alternatives. The alternative 
which the designers now chooses to work further with is again 
returned to the BC 2 instrument. Here, a more exact measurement 
is made according to well established methods, so-called Ilcross 
sectioning" along the route alignment. When making cross 
section measurements, the operator adds codes for varios types 
of terrain, for example, open bed rock, earth, etc. But codes 
for the quality of the measurement are also fed and may 
later result in, for example, certain compl 
by means of field measurements of the "uncertainll coded 
measurements. When all the sections have been measured, they 
are returned to the Road Cad equipment, where the next stage of 
planning takes over. A more exact volume computation than 
previously is made but the measurements are also displayed on 
the interactive screen in the shape of perspectives together 
with the normal section applying to the proposed route. If a 
proposal is to be presented in perspective on a perspective 
photomontage, the pass points can be measured in rect in 
the aerial photographs. When the designers is sfied with 
the proposed route alignment, a simple digital map is produced 
along the centreline contemplated; this map is then used to 
support presentation of the proposal made. 

What impressed our costumers most was the speed with which the 
systems could generate a fresh result. As a comparison I should 
remind you that we have no opportunity to make fields surveys 
during the winter season (3-6 months/year) as the terrain is 
snow-covered and other weather factors affect field surveying 
in a negetive way. To make a comparison in time between the 
various different methods of measuring, we may add that with 
the "fieldmethod" the time for a project was about 3-6 months, 
while with the new photogrammetric method, the same project 
takes anything from a few days to a few weeks. The comparison 
is not entirely correct, however, since the first method most 
often results in only 1-2 alternatives, while the second gives 
between 4 and 8 alternatives with complete presentation and 
comparable quality for all the route proposals. 

New Analytical Instruments System 

We chose merely to lease the 4 (four) Be 2 instruments as seve­
ral suppliers had already advertised the advent of new, more 
powerful and more intelligent analytical systems. During 1987, 
we, therefore, negotiated the purchase of a new photogrammetric 
system. Systems from four different companies took in our 
evaluation. The various different constituents, such as hard-



ware and software, were examined but our main purpose was to 
look at the systems as entities and especially their 
philosophy. Once again, our choice fell on WILD and their new 
system, SYSTEM 9, and the analytical plotter forming an 
integral part of it. The most essential point of all was that 
this system was built up round a relational data base and, in 
addition, was connected to an image injection system in STEREO. 

Other reasons influencing us were WILD's unique measuring pre­
cision, the construction of the measuring system, in fact. In­
stallation of this system started in the spring of 1988 and 
will replace entirely the Be 2 instruments. We made an initial 
order of 4 (four) S9/AP systems and one so-called file server 
station. All the work stations are connected via a local data 
network (Local Area Network, Ethernet), which in its turn is 
linked to the SNRA's data network (Decnet). Using this system 
we can now measure in 3D without making any errors when linking 
and coding the objects measured, for example, houses and their 
roofs. 

Summing up and Visions 

What we have achieved is a solution which resembles in part the 
BALPLEX solution of 1957, but now that computer technology has 
caught up with the excellence of photogrammetry, we have a very 
strong argument in that we are now able to deliver to our cus­
tomers the right amount of data at the right price. Another 
idea coming to us is to inject a road construction into the 
system as an experiment and, in that way, be able to test 
directly how the road fits into the terrain. Another idea is 
that when a terrain model has been computed using one of the 
measuring methods and, for example, contour lines have been 
generated from it, we can now check its correctness very simp­
ly. We inject the computed result back in the shape of contour 
lines superimposed on the terrain and we have not as yet come 
across any rival method for testing a terrain model. 

A third vision is to build the user's application program round 
a photogrammetric system of the S9/AP type together with the 
data base and the stereo superimposition technique. In this way 
today's problems with unwieldly (too BIG) data base could easi­
ly be solved while avoiding some time problems. It takes quite 
a lot of time first to gather in a large model when the client 
then most often uses only a fraction of the mass of data. Such 
a solution as proposed makes sense economy-wise also. The cus­
tomer pays as the data base is built up and from his own need 
for data. In such a way the data bases are built up from the 
bottom upwards with full financial cover for investments and 
production. As some of you may have noticed earlier in the 
text, our customers have already accepted the fact that an 
actual map is not really needed but they may as a side product 
receive a drawing as a final result and that will be a map. 


