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Making a Good 3D Model of an Underbridge Survey with the Sontek M9
By Ivan lzaak

Here is the case - a bridge across a river was to be studied to try to determine the scours
around bridge supports. It was done by Xylem Australia and I've helped to visualize the data.

My idea is to use the 3D TERRAIN VIEWER for the modelling and visualization. | want to
review the bathymetric model over the surrounding terrain and see the bridge supports over
it. Figure 1 shows the area where the bridge in the middle is my point of interest.

Let's see the steps for that. | am not talking about the preparation/survey/data collection/data
processing. | just have the resulting gridded XYZ file with the bathymetry.

Figure 1. Bathymetric Survey of the Bridges. Courtesy of Xylem Australia.
Bridge in the Middle is Marked by the Black Line

1. Creating the model of the bridge supports.
Start the 3D SHAPE EDITOR from the Preparation -> Editors menu.
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Click on existing Cylinder model in the tool panel:
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Left Click in the middle of either Back or Right section of the model window. You can always
drag the cylinder over any of the sections to adjust its location - remember, its center will be
used to position it in the next steps.
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Set the cylinder's height and radius - it is in real world units. In our case the bridge support is
5m in diameter so I've set the radius of the cylinder to 2.5m. The height is the tricky one! | set
5m only though real one is higher - I'll explain why later on.

You may set the model colors, text, and so forth as you’d like.
Save the 3D object - it is saved into the C:\HYPACK 2023\Shapes folder - I'd keep it there.




— =] 2. Visualization of the survey data using the 3D TERRAIN
Grid Cell Size VIEWER.
W ~ | Runthe 3D TERRAIN VIWER (3DTV) from the Final Products
ment
Grid Extents Open XYZ file - program is asking for it when you run it.
e
¢ Exonts In the Terrain dialog, set the properties of the bathy model - grid
Roiation size (default is what the program considers the best based on
i Optons your dataset - mine is 1m grid so 1.87 seems to be fine). Also,
MaxEdge Size 100 Max Edge Side may help you to avoid connecting uncorrelated
2 nterpretation points into the model.
(@ Depth () Elevation
Mode! I've set the Static Accurate Model as the best option. Set Fast if
Oz your model is big. | don't use Dynamic as it does not allow
. = rotating the model as | like. Click [OK] when you're done with the
@ settings.
Accurate Border
OK Reset

Figure 2. Initial Look of the Bathymetric Model in 3DTV
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Figure 2 shows what you may get without any adjustments. No joy at all! We need to improve
the visualization here! Let's do it.
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First off, I've rotated the model
so | can see it better. This

operation is a bit complicated
in 3DTV compared to the TIN
" where you can just left click
and drag to rotate it and right
click and drag to move. In
3DTV you manipulate with the
camera, not the model. For

this, you can either use the Camera View small window to the right OR (not many users know
that!) you can press Shift + Left Click and drag to move it and Ctrl + Left Click and drag to
rotate. Finally, to exaggerate the Z scale, go into Settings -> View menu and set the Z Scale
Factor there.

Next - | want to see the bridge supports. There are four of them under the bridge.

Insert Object

'obJEClNamE Bridge Support 1|

cesg

Cancel

Find the Object Deployment window

i — ; (usually it is on the right side of 3DTV. If not,

o4 open it up from the View -> Toolbars menu).

X

Click the + button and name the object - |
named it as Bridge Support 1 - I'll repeat it
four times since there are four supports
there.

> Now we need to set up the properties of

Object Name
Bridge Support 1
Bridge Support 2
Bridge Support 3
Bridge Support 4

<

Property
= Main
Object Name
Type
Visible
= Misc
X
Y
z
Heading
Scale
Shape

Value

Bridge Support 1
Static
True

401675.0000
6470215.0000
0.0000

0.0000

1.0000

CAHYPACK 2023\S...

each object deployed.

1.Select the first object under the Object Name.

2.Add Shape - It's our 3D Shape Editor object we created at the
beginning.

3.Type the coordinates of a support - | normally use the Main
Shell Map window, move the cursor over the location of the
support, and check its coordinates at the bottom of the Map.

Repeat the steps for all other objects.




Look at Figure 3 below - way better now, isn't it?

Figure 3. Bathymetric Model After Adjustments
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p— <] Let's now add some additional 'brushes' to the
Cu::\tm:a:‘un Recording Tev\sw Camera&Lighting Nature Objects Vessel Vessels Tools Iook! I Want to See the GeOTIFF background
s - there.
File Name C:\HYPACK Downloads\2023\Justin Stockley\Perth_Brid.
Tpmentao G Open the Settings and go into the Photo-Texture
tab.
1.Click [Add] and pick your background chart
1 (only GeoTIFF is supported).

Photo-texture Outside Terrain

[“]Show

Automatic Update

2.Check [Show] so that you could see the

background map outside the bathymetry.

3.Set the Photo-texture Transparency to fully
transparent - this is to see the bathymetry behind

Photo-texture Reloading
(@ Optimize for Disk Space
(O Optimize for Speed

3 Photo-texture Transparency
Opaque Transparent

Color of Terrain Uncovered by Photo-texture Photo-texture Quality

OGray ]

470 @ colrscoe e, S the map.
'6 4.Check the Color Scale option to see your
Y model as a color scaled one.
oK Cancel Apply Al

5.Click [Apply] and wait - this may take some
time for the program to drape the TIFF. You may
look at the progress indicator at the bottom right of the 3DTV main frame.

6. Click [OK] once you are satisfied with the image.

After some more adjustments of the camera height, position, rotation, and view angle, I've got
the image shown in Figure 4.
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Figure 4. M9 Bathymetric Model with the Bridge Supports (Red Pillars Across the River) and the Background
GeoTIFF Image

In addition, you can set the camera to the Circle Flight.

4 30 Terrain Viewer - 3DTV_Project 3dv - [3D Terrain Window: 1]
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1.Click the dropdown menu.

2.Left click in the center of the model and
drag the cursor to set the pivot center of the
camera and its flight radius.

3.Set the camera height, zoom, and so forth
in the Compact Camera Control window.

X: 401639.13 Y: 6470091.€ D: -18973
View

4.Click the arrow buttons in the Speed and
5 et Turn tab of the control to start the camera

« < ol 2l motion.
Tum

”
R |
Speed: 1 Units/sec

Rate of Tum: 0 Deg/sec
Heading: 49.714 Deg

X 401639.137 Units
Y. 6470091 626 Units

Finally, you can record the AVI movie out of it.




Set the recording options in the Recording tab of the Settings dialog:

Settings X

Communication Recording Terrain Phototexture View Camera & Lighting Mature Objects Vessel Vessels Tools

AVIRecording

Compressor
MName |Micmsnﬂ\n’ideol ~ | Options
Quality I 10 About

DReduced Sample Rate
After Recording 1 Frame, Skip 1 Frames

Temporary file |C:\Temp\ | Browse...

Go to Tools -> Record AVI menu to start recording.

Stop recording by either clicking the corresponding button on the Tool panel or go into Tools
-> Stop AVI menu. A File Dialog will appear for you to name the AVl file.
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