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Image Processing

A Low Cost Alternative to 3D Laser Scanning?

‘ 1. How to record geometry using an intelligent tacheometer

‘ 2. Integration of robot-tacheometry and photogrammetry
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Intelligent Totalstation
=Robot-Tacheometer
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Totalstation, computer-
controlled, motorized,
measuring without
reflector

Intelligent Totalstation - Intelligent Scanning - Intelligent Instrument control

a) Exact motorized pointing of the Totalstation (horizontal and vertical direction)
to precalculated points of the object. This enables surveying technologies
based on iteration and control circuit mechanisms

b)  This ability to give feedbacks distinguishes the active, object-oriented robot-
totalstation fundamentally from the passive, not object-oriented laser scanner.

The circuit-steps are: measurement — calculation — automatic pointing -
measurement ...

‘ ® What laser-scanners and ,normal* tacheometers are not able to do
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[ ) Setting out rectangular to a vertical plane |
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® Mean tools

1. Hardware : 2. Software :

Totalstation plus Programmsystem TOTAL

Notebook plus
digital camera / \

general graphic func-
surveying tions and image
functions processing

special tools

for architectural

surveying

TOTAL-=Tachymetrische Objektorientierte
TeilAutomatische
Laservermessung

3. Methods :

Development of new procedures

‘ ® Roles of the camera module

‘ documentation I ‘ measurement control I ‘ visualization I

photo / data base automatic / manual rectified photo of a fresco

archive/ base for prac- | | coarse control
record tical work

¥

fine control

rectification / orthoimage

direct inter- ij¥
action of panorama
image and -
measurement

‘ ®  Photo-tacheometry" : intelligent control via external photos

On-line-Steps

1. Make the photo, save it to the
laptop and orient the image
using control points to be
measured in the course of the
process. This delivers the
position and camera orientation
at the time of recording.

2. Click on apoint of a surface
in the image; automatic
steering of the distance
measuring laser dot to the
corresponding point on the
object.

3. Click the corners of the
surface in the image, connect
them, cut out image planes
resp. triangles for
visualization software.




® Dynamic measuring protocol .

continuous documentation
of the measuring progress
by automatic connection of
coordinates and image
background

@ Monitoring with
the intelligent
control

@ From the Robot-Totalstation to the Video-Totalstation: two wide-angle cameras and
one ocular-camera, automatically focused by a gearing in the tube of the telescope

prototype built at mod‘rﬁeq
Bochum using an lolalsv‘.anon
Ibeo-Pulsar for Geodimeter
range measurement DR 486
® Practical work I
® Working with the integrated cameras I
interactive functions to b e e s e

first coarse aiming |

direct the instrument and to
document by clicking into
the image
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Intelligent Tacheometer and
Image Processing

A Low Cost Alternative to 3D Laser Scanning?

1. Allwork happens on site, results are generally on site.

2. ltis alow cost alternative, using the totalstation.

w

Intelligent tacheometry is predestined for setting out.

&

Monitoring is easily possible.
5. ltis a greatadvantage to work with exactly definable natural points.
6. Easy to combine the intelligent tacheometer and the laserscanner.

7. The technology, the know-how und the software for the rarely used intelligent
tacheometry are tried and tested.
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