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1 Introduction 

DredgerNaut is a measuring and visualization system for the positioning of excavation devices and the continuous documentation of mining 

operations in sand and gravel mines. 

 
Figure 1-1: Excavation devices 
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2 DredgerNaut Manager 

The DredgerNaut Manager is used for the administration and organization of these data on the Central Station. With the DredgerNaut 

Manager it is possible to administer different excavation sites, transfer and activate archive-data, prepare Copies (planning-data) and  merge 

data sets (Insert). 

 

Main operations 

 Start 

 Transfer and activate, if applicable 

 Insert 

 Exit 

 

 

For detailed information consult the  

DredgerNaut Manager manual.  
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3 Measuring data acquisition MDE 

 

 

 

 

 

                             

The measuring data acquisition program MDE (German: Messdatenerfassung) is the interface between the sensors and the visualization 

program DredgerNaut. The MDE continually reads the measuring data from the sensors (DGPS-receiver, echo sounders and inclinome-

ters) and does the preprocessing. Additionally, the MDE acts as the interface between the control system of the excavation device and 

DredgerNaut. 
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When the measuring data acquisition program (MDE) is not running, the DredgerNaut system will not receive any sensor data 

ans change to a FAULT-status. 

 

 

 

The configuration of the measuring data acquisition program differs from system to system and type of excavation device (suction dredger, 

bucket chain- or grab dredger). 

Raw data 

1 

Local coordinates 

2

1 

Meaning of the status indicators: 

-2: The sensor does not transmit any data/is off 

or not present 

0: The sensor is tranmitting data, but the val-

ues are not usable/plausible. 

1 The sensor transmits correct values. 

 

The DGPS-receiverer shows a two-part status 

indicator: 

-2/-2: No reception or the sensor is off or not pre-

sent. 

-3/0: Correctional signal is not received. 

-4/0: Data-set is corrupted. 

1/1: GPS- and correctional signal okay. 
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4 Graphical user interface 

 

 

  

Information panel Control panel 

Legend in map view 

Message panel 

Presentation of excavation device 
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4.1 Information panel 

 

                                                                                 

 

 

The information panel has got several configurations. 

  

Pump symbol with suc-

tion dredgers 

Dredger operators view Complete view 

Pegelstand 

Height of extraction tool 

Remaining thickness 

below extraction tool 

Target depth below 

extraction tool 

Working position of the 

extraction tool in survey 

coordinates Process values 

(e.g. vacuum pressure) 

Update timer 

Status indicator 

Time and date 
Daylight saving time if applicable 

The time is synchronized with that of the 

computer, it can not be adjusted  

inside DredgerNaut. 

Arbeitshöhe in 

Vermessungskoordinaten  

(z.B. mNN)  

Sollhöhe in 

Vermessungskoordinaten  

(z.B. mNN)  

Detail-Status der 

Sensoren  

Anzahl zu verarbeitende 

Jobs und Messwert-Zähler 
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4.2 Menu structure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Stop the map updates 

Zoom, pan and turn the 

map, select map type etc. 

Map view Cross section view 3D view 

Select the 

current view 

2D- and 3D measuring opera-

tion 

Data transfer 

Data analysis 

Operations protocol 

Water gauge / Archiving 

Position comment 

Message protocol 

Optics 

Exit 

Detailed informations concerning data transfer 

and data analysis are given in the related  

separate manuals. 
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5 Start of program 

5.1 Setting the actual water gauge 

 

 

  

During the start of program set-

ting the actual water gauge value 

will be requested in regular in 

tervals. Depending on the fre-

quency of fluctuations this may 

be necessary up to daily. 

The water gauge values are rec-

orded in the operations protocol. 

Daylight saving time, if applicable 

The time is synchronized with that of the  

computer, it can not be adjusted 

inside DredgerNaut. 
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5.2 Archiving 

 

 

  

During start of the program data 

backups (archives) are generat-

ed in regular intervals. 

The archiving interval is adjustable. These settings 

are protected by password. Archives can automatical-

ly be deleted periodically. This offers high data securi-

ty by frequent archiving while at the same time ensur-

ing organization of the needed data volume. 

1 

3 

3 

2 
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During online operation the  

data status will usually be newer 

than the last archive. 
During offline operation the date of the 

archive and the date of the data status 

will usually be the same (basis data). 

The date of the archive is the date it was 

created on the online system 

When creating an archive from a data-copy during 

offline-operation the date of the archive will not be changed 

(using the DredgerNaut Manager). The date of the archive is 

the date of the creation on the online system (excavation de-

vice). If the data status of the copy is altered (e.g. by deleting 

existing or importing new data) the date of the data status will 

then be newer than the date of the archive. 

1 

3 

3 

2 
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5.3 Login 

If the operations protocol is used employee related, the employees have to login at the start of their shift and logout again at the end. 

 

 

 

 

 

 

 

  

Logout time 

Login time 

2 

3 

Login form 

1 
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6 Excavation operation 

During excavation operation the excavation device can be presented in one of three views, map view, cross section view or 3D view. 

The 3D view is only availbable with suction dredgers. 

    

 

   

Map view Cross section view 

3D view 
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6.1 Map types 

By default the following map types are available: 

 Target profile 

 Actual profile 

 Difference profile(s) 

 Max. depth map(s) 

 

 

 

 

 

 

  

Switch 

map type 

Zoom in (larger) 

or out (smaller) 
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6.1.1 Info window 

By a left-click onto the map a pulldown menu appears. Clicking on ‚info‘ shows a window containing information for the clicked position and 

the distance from there to the extraction tool. Close the info window by clicking into it. 

Clicking onto another position of the map while the info win-

dow is still open will move the window over there and show 

informations for the new position  

 

 

 

 

 

 

 

 

 

 

 

  

Left-click 

Open the info window Close by one more 

left-click 

Distance: 56,38 m 

1 

2 

3 

4 
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6.1.2 Map type configuration 

Double-clicking a map type button will show the configuration window for that map. The colour scale, depth gradient and separating lines 

for the map can be defined here. The contrast can be increased here and the resolution enlarged. 

Besides the default map types (Target-, Actual-, Difference- and Max-profile) additional map types can be defined. 

 Depth of the extraction tool (Actual- and Max.-depth as well as remaining thickness) independent from the echo sounders 

 Excavation progress 

 Inclination (in degrees) or slope-profiles (in 1 by x) 

 …and much more. 
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The scope of four buttons for the default map types 

 Target-profile, 

 Actual-profile, 

 Actual-Target- and  

 Max-Target-profile 

can be extended by additional buttons. 

 

  

Additional map types 

After selecting the new 

map type the colour scale 

will be defined. 

In each map the target area 

can be marked by its own 

colour. 

Separating lines 
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Map type Colour scale Description 

Actual depth  The current depth (Actual) 

Actual depth (extraction tool)  The current depth (Actual) of the extraction tool (echo sounder values not considered) 

Maximum depth  The maximum depth reached until now (Max) 

Maximum depth (extraction tool)  The maximum depth reached until now by the extraction tool (Max) without depiction of  
dislocated material 

Depth of an arbitrary profile  Depth of an arbitrary profile (including Archive-profiles from available data backups) 

Terrain model of a (random) profile  Digital terrain model of any profile 

Remaining thickness  The difference between the current and the allowed depths (Actual - Target) 

Remaining thickness (extraction tool)  
The difference between the current and the allowed depths (Actual – Target) of the extraction 
tool without depiction of dislocated material 

Maximum thickness  The difference between the maximum and the allowed depths (Max - Target) 

Excavation difference  The difference between the current depth and the depth max. 15 minutes ago 

Excavation progress  
The excavation progress depicted as the difference between the current depth and a related  
reference depth from an archive 

Remaining material  
The thickness of the available excavation material (where the current depth is known identical  
to the remaining thickness Actual - Target) 

Difference of two arbitrary profiles  
The Difference of two arbitrary profiles (including Archive-profiles from available  
data backups) 

Remaining thickness with sensible mining  Remaining thickness with sensible mining 

Inclination of an arbitrary profile  
Inclination of an arbitrary profile in degrees. A horizontal surface has an inclination equal to 
zero degrees. 

Slope of an arbitrary profile  Slope of an arbitrary profile depicted as relation of depth difference by distance. 

Thickness to the start of a layer  Thickness to the start of the layer x (Actual – Layer x) 

Thickness of a layer to the target depth  Thickness of the layer x to the allowed depth 

Thickness of a layer  Thickness of the layer x 
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Example 

Creation of a map type Excavation progress. A difference profile between the current Actual-depth and the Actual-depth out of an archive  

(from 2012) is defined. 

   

 

  

Open the configuration 

window and select the 

map type  

Excavation progress. 

1 
Choose profile 

Use insert to select 

the desired archive file 

After clicking updating the  

map segments will be re-calculated. 

2 

4 

3 

Changes of the current Actu-

al-depth and the Actual-depth 

from the archive will be 

shown using the default dif-

ferential colours. 5 
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6.1.3 Depiction of the anchor positions 

The anchor positions will be defined graphical or as coordinate-sets. Using the depiction of the anchor ropes the possible mobility of the 

excavation device can be estimated. 

 

  

A left-click onto the map opens 

the pulldown–menu containing 

the button Anchor. 

Attachment points of the anchor ropes 

Assignment of  

attachment points to 

anchor positions 
To copy graphical de-

fines anchor positions 

into the list:  

first Add then 

Data loading. 

1 

2 
3 

4 

5 
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6.2 Cross section view 

The extraction tool is depicted in the cross section view. The following movement options 

are available: 

 Zoom in (larger) and out (smaller) 

 Pan 

 Turn (changing the line of sight) 

 

  

Depiction of the 

echo-sounders 

Turn repectively 

change line of sight 

15-minute-trendline 

Double-click 

X/Y-proportion equal 1 

Target-profile 

(angle of slope) 
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6.3 3D view 

In 3D view the excavation device is shown three-

dimensional. The pontoons (dredger body) can be masked 

so that only the extraction tool remains visible. The depicted 

areas can be enlarged respectively reduced. The Actu-

al-profile will be shown either as a grid or a surface. If the Ac-

tual-profile is drawn as a grid the Target-profile will be shown 

as a surface. If the Target-profile surface penetrates the Ac-

tual-depths grid this visualizes over-dredging. 

 

 

 

  

Show Actual-

profile as grid 

Show/mask 

dredger body 

Zoom 

Turn 

Tilt 

Enlarge/reduce 

depicted area. 

Over-dredging 
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7 Target profile 

The target profile will be defined e.g. by the landscape architect or the 

survey office. Additional helper- or working-target profiles can be used 

to accompany or support the excavation during different phases. 

DredgerNaut offers the following functions to administer target profiles: 

 It is possible to switch between different target profiles. 

 The maximum depth can additionally be limited independent from 

the target profile. 

 After switching to another target profile, dependant maps will be re-

calculated 

o Target map, difference maps, etc.. 

 Depiction of exisiting target profiles in cross section view using dif-

ferentiated colours including tool-tips.  

 Switching target profiles is protected by password. 

 

 

  

Aktive target profile 1:4 

Target profile 1:11 

‚Stairs‘ target profile 

Select the desired 

profile using the con-

figuration window of 

the target map. 

Alternative: Limit the 

maximum depth  of 

the target profile. 
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After selecting the desired target profile the dependant maps (Target-, difference-, Max-maps, etc.) will be re-calculated. 

                     

 

                      

Target profile 1:11 Target profile ‚Stairs‘ Target profile 1:4 

Remaining materi-

al on the slope 1:4 

 
No remaining material 

The suction tube head  is 

below the target line 

Remaining mate-

rial on the steps 

The Difference maps e. g. 

look different according to the 

selected target profile. 
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Drilling and layer analysis data can be incorporated into the 3D terrain profiles. The top edges of layers can be defined to act as maximum 

depths and blended in with the target profile. 

 

 

  

Left-click onto the layer the 

top edge of which is to be 

defines as target depth. 

The menu item „Layer“ 

opens the layer window 

Layer edge declared to be 

target depth. 

Layer edge as target depth. 

Inclination of slope from target profile as target 

depth. 

The layers top edge is blended in with slope from 

the target profile. For each position the resulting 

minimum target depth defines the edge of the 

new blended target profile. 

1 

3

  
1 

2

  
1 

4

  
1 

4.1

.1

  
1 

4.2

.1

  
1 
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8 Track data 

The track data show the positions of the excavation device over time in map 

and cross section view. Thus, the excavation process becomes  comprehensible  

and transparent. The following function options exist: 

 Presentation of the track-trail in online and measuring mode. 

 Presentation of the track-trail in map and cross section view 

 Labeling a track point with 

o Current-depth, max-depth or depth of extraction tool, 

o Date and 

o time 

 The track-trail is differentiable between excavation operation and idle. 

 The track-trail is differentiable between operators (e.g. employees). 

 The track-trail is differentiable between different excavation devices at 

the same mining location. 

 The track-trail display colours are selectable (text, lines und points). 

 The track-trail can be viewed in detail in tables. 

 The track-trail can be exported into a text file. 

Trackpunkt 

Trackpunkt 
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Choice of operator 

Choice of time period 

Number of track points 

Choice of colours 

The distance of 2 track 

points can be con- 

figured inside AdminTool. 

Export into text file 

Show track data from se-

lected operation 

mode(s).. Track data from 

older DN versions (pre 

version 10.0) will always 

be labled „unknown“. 

Choice of information la-

beling each track point. 

 

Opens the window 

Track 
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9 Position comments,  drilling data and layers 

9.1 Position comments 

The current excavation position can be saved as a position comment and later be shown in the map for orientation. Text comments (like 

clay, wood, good quality, etc.) further document the excavation. 

 

  

Add position comment 

Position comment(s) 

show / mask 
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9.2 Drilling data and layers 

Individuell drillings can be depicted as position comments including the results of the analysis. The integration of the analysis results has to 

be done offline. 

 

 

 

  

 

 

 

 

  

Drilling 

The list of position comments 

contains also drillings. 

A position comment can 

be opened by clicking it in 

the map. 

Drilling positions will addi-

tionally be shown in cross 

section view. 

Analysis results for drillings will 

be shon in cross section view. 
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10 Operations protocol 

10.1 Default operations protocol 

The operations protocol is intended to document production data and is available as Excel- or RTF-export. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Position um 12:00 Uhr 

Logging water gauge 

Material time and time of operation 

Working time 

Operator 

Maximum depth 

Excel-export Water gauge history Choice of month 
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10.2 Working time- and production data-acquisition 

The operations protocol can be recorded differentiating by employee/operator and that way be used as working time and production data 

record, implementing password protection if needed. 

 

 

 

 

 

 

 

 

 

 

  

Employee 

Working time 

Documentation of important 

production data 

Excel-export 

Choice of month 
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11 Message protocol 

DredgerNaut will generate different messages during different situations (notes, warnings, etc.). The message protocol records the ac-

tions in the  DredgerNaut system and facilitates error diagnostics.  

 

 

  

A doubleclick onto the 

messages will open the 

confirmation window. 

Open the  

message protocol 

1 

3 

Close the  

message protocol 

4 

Confirmation of messages 
2 
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12 Visual appearance 

The optical representation can be adjusted separately for map and cross section view. 

Optical settings:  

o additional target profiles 

o depth of excavation tool 

o echo sounders 

o track data 

o depth informations 

o crosshairs 

o raster lines 

o etc. 

 

  



Introduction DredgerNaut 

Seite 33 

13 Measuring mode 

Independent of the position of the excavation device freely configurable cross sections and measurements in the 3D terrain models are  

possible. 

 

 

 

 

 

 

 

 

 

 

  

Cross section line 

Partial-and total-distances 

Cross section view 
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13.1 Creation of polygonal lines 

In a lot of situations DredgerNaut offers the possibility to insert individual points or polygonal lines by means of the clipboard.This tool, at the 

same time, comprises measuring and export functions. 

 

 

 

 

 

 

 

  

Polygonal line as a contour 
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Mit einem Links-Klick das 

Pull-Down-Menue öffnen 

und einen 

Punkt hinzufügen. 

Left-click to open the pull-

down menu and select 

Add point. 
1 

2 

More points can be added 

by additional mouse-clicks. 

3 

Open list of points 

4 

Curve not closed 

5 

Choose distance 

6 

Open polygonal line for measure-

ment 
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14 Sensible mining  

The function „sensible mining“ will assist the operator in the creation of permissible slope inclinations. This function is not activated by de-

fault. The parameters of the sensible mining are adjusted inside AdminTool. 

 

 

 

 

 

 

 

 

 

 

 

  
Mining deposit thick-

ness:is 5 meter 

in this example 

Permissible inclination for the 

mining in this example 1:2 



Introduction DredgerNaut 

Seite 37 

15 Tracking the excavation tool depth 

The excavation tool (suction tube head, grab or the slack of a bucket chain) can be considered independent from the echo sounder values. 

The settings for tracking the excavation tool can be adjusted inside AdminTool. 

 

 

 

 

 

 

 

 

  

Depths of excavation tool 

Excel-export of the 

excavation tool depths 
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16 Data transfer 

DredgerNaut offers the following possibilities to transfer data. 

 

Functions 

 Data-export 

 Data-import 

 Delete data 

 

 

 

 

Detailed informations are to be found inside  

the manual Documentation and data transfer.  
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17 Documentation 

DredgerNaut Manager offers the following possibilities for documentation. 

 

Functions 

 Print 

 DXF-export 

 Excel intersections 

 Deposit assessment (calculation of volumes) 

 

 

 

Detailed informations are to be found inside  

the manuals Documentation and data transfer  

and Deposit assessment.  


