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In order to improve 
models and simulation 
tools of the morpho-
logical changes of the 
river beds or of the river 
fairways above canal 
locks, the MET 
(Minist• re de 
l'Equipement et des 
Transports) required a 
4-axis gantry able to 
move sensors along 
their hydraulic scale 
models. Such a gantry 
has to be accurate and 
very light at the same 
time. WOW Company   
selected a quite innovative solution for positionning the gantry, using a laser and a theodolite.

 

A light  and easy to dismount mechanical structure ¼

As the gantry must be easily moved on the scale model 
and from one model to another one, it has been based 
on 12 separated modules that can be assembled and 
transported without any lifting equipment nor even 
any tool.  But with a total weight below 350 kg, its 
lightness did not provide enough rigidity to get the 
required accuracy of the different motions.

... with a theodolit e  to locate sensors

To deal with this lightness, an innovative solution has 
been implemented : A theodolite is aiming at a target 
located close to the sensor, at the bottom of the verti-
cal axis, measuring therefore the physical positions of 
the X and Y horizontal axes, and allowing the regula-
tion to perfectly compensate the stucture flexibility.
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The immersion depth of the sensors in the water of the scale 
models must be accurately controlled. But due to the structure 
lightness, that accuracy cannot be reached with standard solu-
tions, like rotating or linear encoders, nor even with a standard 
theodolite.

The operator  interface

- A touch screen clearly shows all useful information to the 
operator:

 * the position of each axis,
 * the status of the gantry,
 * the external controls received,
 * the different warning messages, 
 * the operating mode.
- A tower with 3 lights allows the distant operator to be immedi-

ately informed about the gantry operating status.
- The interface with the control software has been written with 

LABVIEW.
- A compact remote control gives the operators the possibility  

   to pilot the 4 axes in a manual mode  
   while staying close to the scale model.

    Axe    course
      X             4-8 m!tres
      Y  4 m!tres
      Z              1,5 m!tre
  !                        350"

 

The implemented solution consists in the generation, from outside 
the hydraulic scale model, of a horizontal laser line produced by a 
rotating laser beam.  A linear sensor, fixed at the bottom of the verti-
cal axis, detects the beam altitude and can afterwards correct the 
vertical position of the axis so that the precision of the Z vertical axis 
is kept down to 50 microns.

And an inclinometer corrects the structure verticality  with a preci-
sion of  ! 0, 5"

As the structure buckling can impact the Z  axis verticality,  a 2-axis 
inclinometer allows to calculate the corrections on both X and Y 
horizontal axes.

To take care with the safety:
 - The whole area of the gantry is protected with a cable located at a height of 80 cm  
   from the ground. When the cable is tightened by something or somebody that tries  
   to pass through, it actions an emergency switch that stops the equipment.
 - A siren warns the operators before any axis motion.

A laser pilots the vertical axis with a precision of ! 0,05 mm

Interface op!r ateur sous CVI
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