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2. Define the shape of the center part of the vessel in the Center Shape field. The options 
are: Cylinder or Cube.  

� For a cylinder shape, define the height and the diameter.  

� For a cubic shape, define the height, and the width and length of the vessel 
according to the X and Y axes, respectively.  

3. Define the bottom shape of the vessel in the Bottom Shape field. The options are: Flat, 
Cone, Dome, or Pyramid. 

� For a cone shape, define the height and the outlet radius of the vessel.  

� For a dome shape, define the radius of the dome.  

� For a pyramid shape, define the bottom height, and the width and length of the 
bottom of the vessel according to the X and Y axes, respectively. 

4. Click Next. 
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Step 3/8: Set the Device Position  

Step 3/8 (Figure 43) specifies the device’s exact location on the vessel.  

 Set the device position according to the true values of the device location in the vessel. 

1. Set the device location according to the top vessel shape using either of the following 
methods: 

� Scroll the device on screen. 

or 

� Enter the X, Y and Z values in Device Position at the top right corner. 

 For a specified (X,Y) position, you can set the device's Z position in the Z axis on the 
vessel's ceiling, by clicking Set Device Z-Position to Ceiling. 

 

Figure 43  Step 3/8: Set the Device Position 

2. Click Next. 
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Step 4/8: Set the Device View Point  

Step 4/8 (Figure 44) specifies the device’s horizontal angle. 

 Set the device view point according to the true values of the device location in the vessel. 

 According to the mounting instructions in the Operation Manual, it is recommended that 
the device always point to the center and be located on the positive X axis.  

1. Set the direction of the 0° of the device using either of the following methods: 

� Scroll the arrow onscreen to the direction of the 0°. 

or 

� Enter the degree value in Device Horizontal Angle at the top right. 

 If you wish to set the direction of the 0° automatically to the center of the vessel, click Set 
Horizontal Angle Towards Center. 

 

Figure 44  Step 4/8: Set the Device View Point 

2. Click Next. 
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Step 5/8: Set Filling Points 

Step 5/8 (Figure 45) configures the filling input points to the vessel. You can set more than 
one filling point.  

1. Set the filling point or points using either of the following methods: 

� Left click the mouse in the exact location in the top shape in the window. 

or 

� Enter the (X,Y,Z) points in the Filling Points table. Press Enter after entering a 
value. 

 

Figure 45  Step 5/8: Set Filling Points 

 To delete a filling point, mark the row and click Delete.  
To delete the full list of filling points, click Clear All. 

2. Click Next. 



 

44 ���� Configuring the Scanners  

E
n
g
lis
h
 

Step 6/8: Set Emptying Points 

Step 6/8 (Figure 46) configures the emptying output points in the vessel. You can set more 
than one emptying point.  

1. Set the emptying point or points using either of the following methods: 

� Left click the mouse in the exact location in the top shape in the window. 

or 

� Enter the (X,Y,Z) points in the Emptying Points table. Press Enter after entering a 
value. 

 

Figure 46  Step 6/8: Set Emptying Points 

 To delete an emptying point, mark the row and click Delete.  
To delete the full list of emptying points, click Clear All. 

2. Click Next. 
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Step 7/8: Set Basic Settings and Linearization  

Step 7/8 (Figure 47) configures the basic settings and the linearization of the vessel. 

 

Figure 47  Step 7/8: Set Basic Settings and Linearization 

1. Select the type of measured material in the Media Type field. The options are:  

� HF (for High Frequency use) 

� Solid (default value) 

� Solid SA 

2. Select the filling rate or emptying processes in the Process Condition field. This 
parameter controls how fast the device produces an output value. The options are:  

� Standard (default value) 

� Slow change 

� Fast change 
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3. Define the distance from the flange to the 100% level of material in the silo defined by 
the user, using the Full Calibration field.  

                 

4. Define the distance from the flange to the 0% level of material in the silo defined by 
the user, using the Empty Calibration field.  

5. Set the process description: 

� Set the maximal emptying rate inside the vessel in the Max Emptying Rate 
[tons/hour] field.  

� Set the maximal filling rate inside the vessel in the Max Filling Rate [tons/hour] 
field.  

� Set the total capacity of material within the vessel in the Max Capacity [tons] field. 

 The Max Capacity parameter in this window has no relation to the Max Capacity 
parameter setting in the Advanced Linearization (step 8/8) window of the APM 3DLevel 
Manager. The Max Capacity in this window is only used to calculate the rate of volume 
change based on the rate of emptying/filling values.  
 
For example: Suppose in this screen you set the Max Capacity to 1000 tons, restrict the 
emptying rate to no more than 200 tons/hour, and restrict the filling rate to no more than 
100 tons/hour. The result is that the change of material will NOT be more than 10%/hour 
for the filling direction, and NOT more than 20%/hour for the emptying direction.  
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Step 8/8: Set Advanced Linearization  

Step 8/8 (Figure 48) configures the advanced linearization of the vessel. The output 
volume will be according to the linearization table configured.  

 

Figure 48  Step 8/8: Set Advanced Linearization 

���� Linearization– Determines whether the mode is Linear, Custom Automatic or Custom 
Manually. For a full explanation of the various linearization mode, see Linearization 
Modes on page 48. 

���� Customer Unit – Sets the units. The options are: percent (%), m3, litters, tons, gallons, 
lb., ft3 ,or bushels.  

���� Max Capacity / Density – This field can be either Max Capacity or Density, 
depending on the device  

� Max Capacity – Sets a maximum value, which represents 100% of the material 

� Density – Sets the density of the material if Tons or lb. were specified in the 
Customer Unit field.  
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Linearization Modes 

There are 3 linearization modes: 

���� Linear  

���� Custom Automatic  

���� Custom Manually 

 Note that you can specify any Customer Units (%, m3, ft3, lbs, litters, tons, gallons, 
bushels) for any mode and it will appear in the main APM 3DLevel Manager screen. The 
output is according to the linearization table produced by the selected Linearization 
mode.  

In all 3 modes, the output volume is provided in percentages. When a Customer Unit 
(other than percentages) is specified, the volume is displayed under the percentage 
volume accordingly. For example, in Figure 40 the Customer Unit is Tons, hence a Mass 
field is displayed under the Volume percentage field in the Measured Parameters pane. 
The customized volume is displayed according to the percentage measured, multiplied by 
the Max Scale configured.  

Linear Mode 

In Linear Mode, the output volume is calculated only according to the level measured 
(regardless of the vessel shape). The calculation takes into account only the level of 
material between the full and empty calibrations. 

For example, for a cone shaped vessel 10 meters high as shown in Figure 49: 
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Figure 49  Example of a Cone Shaped Vessel 

���� If the full calibration is 1 meter and empty calibration is 9 meters, the total measuring 
region is 8 meters (9-1=8).  

���� The output volume will be: V=level from empty calibration / [empty – full].  
For example: with a measured level of 2 meters from the bottom (with the cone 
shaped vessel like the image above) the total volume will be: 12.5% (0.125 = 1 meter 
from empty calibration / [9-1]). 

Custom Automatic Mode 

In Custom Automatic mode, the measured output (volume) is calculated according to the 
configured shape of the vessel. A corresponding linearization table is automatically 
produced and you cannot change the table manually. 

For example, for a  vessel with the following configuration (Figure 50):  

���� Top: Cone 2 meters high, 0m top diameter.  

���� Center: Cylinder 6 meters high, 3 meters in diameter.  

���� Bottom: Cone 2 meters high, 0m bottom diameter.  

���� Empty Calibration: 10m, Full Calibration: 0m.  
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Figure 50  Example of a Vessel Configuration 

The following linearization table will be produced automatically (Figure 51): 

 

Figure 51  Example of Custom Automatic Linearization 
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The total volume is Vt= V_bottom + V_center + V_top = 51.84 m3 or 1830.58 ft3.  

The output volume is calculated according to the level measured and the shape above.  

For example: If the level is 5 meters, then the total volume is:  

V_measured =V_bottom (2 meters from the vessel bottom) + 3 meters from V_center  

       = [(1/3)*pi*r2*h_bottom + 3*pi*r2] / Vt   = 50% 

Customized Manually Mode 

In Customized Manually mode, the measured output (volume) is calculated according to 
the linearization table only, and the table can be configured manually. 

 Note that in Customized Manually mode :  

���� The vessel shape is not relevant.  

���� The level points that are not in the table will be calculated linearly according to the 
level between 2 nearest points.  

For example, given the Linearization table below (Figure 52), for a level of 2.1 meters, 
where empty and full calibration are at the bottom and top places, the output volume will 
be 100%.  

 

Figure 52 – Example of Linearization Graph and Table  
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Saving and Exiting the Configuration Wizard 

In Step 8/8, click Upload All to upload all the parameters configured in the wizard, or 
click OK to temporarily save the parameters locally and close the wizard. 

If a parameter’s value was changed but not uploaded to the device, a window appears 
querying whether you wish to upload all parameters to the device. 

 

Figure 53 – Query for uploading parameters to the device 

���� Click Yes to upload parameters from the wizard to the device and automatically close 
the wizard.  

���� Click No to close the wizard without uploading any parameters to the device. 

���� Click Cancel to close the window and remain in the wizard.  

Some of the parameters you set in the wizard can be viewed in the tabs appearing in the 
main APM 3DLevel Manager screen.  

At this point the system is ready to be used via the APM 3D Vision or the APM 3D 
MultiVision Software Tools (as shown in Figure 53). To launch these tools, refer to the 
3DVision Software Operation Manual. 

 

Figure 53 – System Overview 



 

APM Solutions ���� 3DLevelScanner MVL Operating Instructions Version 1.0 ���� 53 

E
n
g
li
s
h
 

 A 

Recommended Tools and Materials 

Table 2 lists the tools recommended for installing the APM 3DLevelScanner MVL. 

Table 2  Recommended Tools and Materials 

Description 

The site application documents, including the Silo drawing. 

Large Phillips screwdriver (2x100). 

Medium Phillips screwdriver (1x100). 

Set of small precision screwdrivers (for the green connectors). 

13” wrench. 

Allen Key #4 (preferably with a handle). 

Large adjustable wrench 18”. 

Stanley knife. 

Cutter. 

Pointed pliers. 

Insulating tape. 

* Laser measurement device (or other device to ensure correct 
positioning and distance to the material). 

PC/Laptop. 

USB HART modem. 

Software drivers for the HART modem. 

RS485 to USB converter  

Software drivers for the RS485 converter 

250 Ohm resistors (for the HART communication). 

* - The Laser measurement device is required for measuring the true distance from the flange to the material 
during the installation, and for the false echoes mapping process. It can also aid, if necessary, in measuring 
the dimensions of the vessel and the position of the device from the center of the vessel.  
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B 

3DLinkPro Connection  

The connection between the Multi Scanner System and the 3DLinkPro is shown below:  

 

Figure 54 – 3DLinkPro Connection 

 Note that there is already a 120 Ohm resistor between terminals 11 and 12 in the 
3DLinkPro (RS485 lines).  
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C 

Local Connection to the Multi Scanner 

Controller  

This chapter describes how to set up and configure the Multi Scanner System using a local 
connection for preventing the use of KVM (Keyboard / Video screen display / Mouse).  

1. Use a crossed network cable between the PC / Laptop and the Multi Scanner 
Controller in Ethernet Port #2.  

2. Make sure the IP Address of the PC / Laptop used is configured with a static IP 
Address (under the network connections settings).   

Note:  These changes are made only for the remote connection to the Multi Scanner 
Controller.  Hence, to prevent using KVM (Keyboard / Video screen display / Mouse) for 
the below configurations.  

 

3. Install and run VNC on the PC / Laptop connected to the Multi Scanner System (it is 
free software that could be downloaded from the internet and also be found in the 
MVL CD supplied with every MVL system).  
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4. Before remote connection to the Multi Scanner Controller, close the MultiVision Server 
application running in the background (to prevent getting the static IP Address of the 
GSM modem).   This is done in the bottom right corner, using a mouse right click on 
the Multi Scanner Controller icon as shown below: 

 

5. Remote connect to the Multi Scanner Controller using the VNC.  The initial IP 
Address of the Multi Scanner Controller is: 192.168.99.99 

 

6. Run the 3DLevel Manager from the Multi Scanner Controller and perform all 
configuration steps (updating to the most up to date firmware, reset to factory 
settings, configuration wizard and false echoes calibrations).  

7. Make the configurations for all the scanners in the system.  

8. Close the 3DLevel Manager Software tool. 

9. Run all the applications of the Multi Scanner System from the start up menu (Start � 
All Programs � Start Up) one by one (hence, run one by one all the applications in the 
start up menu): 

a. GPRS  

b. GPRS_Watchdog 

c. 3D Server  
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10. Power reset the 3DLinkPro.  

11. Run the 3D Vision client application using the shortcut icon on your desktop. 

 

12.  Create and configure a project.  Refer to the 3DVision and MultiVision Manual.  

At this point, the Multi Scanner System is ready for use.  Disconnect the PC / Laptop and 
close the Multi Scanner Controller box.  
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