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EXECUTIVE SUMMARY 

 

 

➢ The Scope of Work was the 3D Scan of a subsea 

damaged pipe. 

➢ Data Collection was carried out successfully with Aqueos 

divers following DimEye Instructions and Measurement 

Procedure. 

➢ Multiple images were extracted from HD video files and 

were processed via DimEye Advanced Photogrammetry 

Software. 

➢ The 3D Model of the pipe is provided with an accuracy 

of +/- 2 mm @2sigma (0.08 inches) 

➢ Damages have been found and measured. 
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1 Introduction 

Aqueos have contracted DimEye Corp. to provide the 3D As-built CAD model and the 3D high 

accuracy Mapping of all damages of the Beta Pipe located in California (east of Long Beach). The 

Inspection took place on October 19th and 22nd, 2021, from the "Cronos" barge. 

2 Scope of Work 

The Scope of Work was to generate the 3D As-Built CAD Model of the Beta pipe and measure all 

damages in the prevision of repair. 

 

 

Figure 1: View of the pipe 
 

The accuracy goal was +/- 2 mm (@2sigma) for the global CAD Model and +/- 0.5 mm @2sigma 

for all damages. 
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3 Survey description 

 Method 

DimEye has developed a technology called VLSTM for Video Laser Scan, combining innovative 
photogrammetry (see Figure 2) and laser measurement techniques (see Figure 3).   
A single HD camera allows high accuracy 3D Measurement and as-built 3D CAD Modeling of 
subsea installations. In addition, for the Inspection of anomalies (such as cracks, bulges, or dents), 
a laser line projector device is added and generates high density and high accuracy local point 
clouds. 
 

                
 

Figure 2: Photogrammetry Principle & typical output (3D CAD Model) 
 
 

   
 

Figure 3: Laser triangulation Principle & typical output (Point Cloud) 
 

For the Beta pipe, a first attempt to capture video files with a VLS™ device provided limited 

coverage due to multiple reasons: 

• the light was not homogeneous (on and off) and made some areas almost invisible 

• after one or two runs, particles from the seabed started floating, making visibility a 

challenge 

• the laser failed, but the pipe was too shiny for the use of the laser anyway (the laser 

projection has been initially developed for textured or mat surfaces such as the black 

rubber of Flex Joints) 
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We decided to capture more data with a classic HD diver camera and associated lights and 

process the video with our advanced photogrammetry software, generating a high-density 

Point Cloud from Photogrammetry. 

Data Processing was divided into three steps: 

1. Image Selection: 563 still images were extracted from the video and processed.  

2. Photogrammetry Computation: A free network bundle adjustment with camera self-

calibration was performed within the Video Laser Scan (VLSTM) software. 

3. Characteristic Points and Geometrical Features are included in the bundle and directly 

transferred to the CAD Software (Microstation – Bentley) for further CAD Modeling. 

4. Local high-resolution Point Clouds are compared to the CAD, and deviations are shown 

with a color code, thus indicating dimensions of damages (next step). 

 

 

 

Figure 4: Typical Data Processing showing the image processing 
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Figure 5: Typical 3D View of Photogrammetry Computation showing characteristic points, 
geometrical features, and camera locations as computed (blue dots) 

 

 

 

Figure 6: Final 3D Mesh and System Axis 
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Figure 7: Superimposition of pictures and 3D As-Built CAD Model for Quality Check. 
 

 

 

Scaling: 

The scale is provided by the length of the scale bar measured with high accuracy on the barge 

before installation providing known dimensions in the scene. The scale bar placement is shown in 

Figure 8. 
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Figure 8: View showing the scale bar location 
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 Means 

The following Personnel and Equipment were used to carry out the Measurement Tasks.  

Preparation: 

• DimEye Project Manager  

Data Capture: 

• DimEye Project Manager  

• Aqueos Offshore Team 

• DimEye Divers HD Camera and lights 

• Scale Bars  

 

Figure 9: Divers Camera & Lights 

 

Figure 10: Scale Bars  

Data Processing: 

• DimEye Project Manager 

• Computer with DimEye VLSTM Advanced Photogrammetry Software interactive with 

Microstation CADCAM Software (Bentley) 
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4 Results  

 3D As-Built CAD Model 

The measurement accuracy of the 3D As-Built CAD Model is estimated at +/- 2 mm @2sigma (+/- 

0.08 inch). The following table (Figure 11) 

 

Figure 11: Accuracy Estimates (SigX, SigY & SigZ) @2sigma 

 

The following final 3D As-Built CAD Models have been delivered as .stl and dwg file: "Aqueos Beta 

Pipe." In addition, a 3D pdf file has also been generated. 

All 3D analyses are provided in Appendix 1. 

 3D Mapping of Damages 

The following damages areas have been measured: 

• Crack 

 

Figure 12: Crack dimensions 
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5 Conclusion-Limitations-Lessons Learned 

The scope for the survey has been completed successfully, and a high accuracy 3D model of the 

pipe has been provided in the preparation of further repair. 

The main items have been measured with an accuracy of +/- 2mm @2sigma (+/- 0.08 inch). 

 

Some areas have not been measured due to access difficulties, especially under the pipe in the 

central part. However, areas under the pipe at both extremities have been measured. 

 

Lesson 1: for this level of cleanliness, the laser can't be used. There are two options: either 

cleaning a little less (leaving some marine growth or paint in some spots) or using advanced 

photogrammetry techniques (like we did in this case) 

 

Lesson 2: divers should always stop for a while after two runs to avoid too many particles 

flying in the water 
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APPENDIX 1:  
 
3D Analysis & Measurements 
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Global Comparison with Nominal Pipe 

The percentages on the right correspond to the number of points with a deviation to nominal 

between the two values. For example, there are 3.7% points (on the top of the color bar) with a 

deviation between  +26.3 mm and + 35.9 mm. 

Dents are in blue, bumps in red. 

 

Dimensions of the crack 

The length of the crack is 86 mm + 327 mm. 
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Following are some Cross-Sections as located in the drawing below: 

 

 

Cross-Section 1 
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Cross-Section 2 

 

 

Cross-Section 3 
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Cross-Section 4 

 

Cross-Section 5 
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Cross-Section 6 
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