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1.3D Toolbox
The 3D Toolbox is a portable, field ruggedized system for measuring and analyzing nsesialdos
mechanical damage primarily on pipé&saking measurements withe 3D Toolbox is a simple three step
process:

1. Measure the 3D shape of the pipe using the 3D Digital Pit Gauge

2. Analyze the 3D shape to identify features of interest

3. Export feature datbor processing in RSRTENG or other software tools
The entire process is guided by Seikowave Portfolio software.
1.1 System Components

1.1a Hardware

The 3D Toolbox contains the following hardware.

3D Toolbox

1. 3D Digital Pit
Gauge

2. AC/DC power
adapter

3. DC vehicle
power adapter

4.  System cable

5. 3D Controller
power adapter

6. 3D Controller

7. Monopod

Figure 1.1 3D ToolboxHardware
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Figure 1.2 System Components Packed in Transit Case

The hardware is delivered in a Pelican case (model iM2650) and is packed as shown above.
1.1b Software

The system controller is a ruggedized laptop that Minsosoft Windows 7 ands preloaded with all of

the necessary software. The software includes a license to use for one year. The software enables 3D
image acquisition of pipelines and other objects, analysis of the 3D data to determine metal loss and
mechanical damage, and @ehination of the maximum safe operating pressure using RSTRENG.

Software carbe run directly from th&tartmenuor from sortcuts on the desktop and taskbar
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1.2 Quick Start Guide

Below is a stefby-step guide to making measurements:

Connect the system cable to the 3D Digital Pit Ga&igure 3

Connect the power connecton the system cable to the PGwer source (Figuré)

Connect the monopod to the 3D Digital Pit Gauge (Figure

Connect the LAN connector on the system cabledd tiN port of thesystem controller (Figure

6)

Position the 3D Digital Pit Gauge using the monopod if stabilization is necessary (Figure 7)

Launch3D Toolbox(Figure 8

Accept the terms of the license agreement to open 3D To(figure 9

Select he Oper8D Camera icon (Figure 10

Selectthe Capture 3D imageon (Figues 10 and 11(Section 2.2

0. Select the Stitch 3D Images icon to combimdtiple images in the Sandbox if the area of interest
is large(Figure 12) (Section 2.3

11. Import images to Pipelin&nalysis (Sections 2.4 and 2.5)

12. Select thAnalyze 3D image icoto open Pipeline Analysis ara$sess metal loss and

mechanical damag&igure 13 (Sections 2.6 through 2.9

PwbhE

BOO~NOO

A Comnection to power connector of
system cable

Figure 1.2 Connecting the system cable to 8i2 Figure 1.3 Connecting the AC/DC power adapter
Digital Pit Gauge the system cable
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Figure 1.4 Connecting the 3D Digital Pit Gauge tc
the monopod

Figure 1.6 Connecting the system cable to the System Controller, a Panasonic Toughb58KIEE) or CF52
(right)

Figure 1.7 Using the monopod to stabilize and position tBeldgital Pit Gauge for imaging
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Figure 1.8 Launching 3D ToolboxThe 3DToolbox icon is pinned to thaskbarandthe Sart menu, and can be accessed
from the desktop
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THIS TECHMICAL TOCLEOXES, LTD. LICENSE AGREEMENT (LICEMSE AGREEMENT) IS A
LEGAL AGREEMENT BETWEEM YOU AND TECHNICAL TOOLBOXES, LTD. FOR THE
SOFTWARE PRODUCT. BY USIMG THE SOFTWARE PRODLUCT, YOU ARE AGREEING
UNCONDITIOMALLY TO BE BOUMD BY THE TERMS OF THIS LICENSE AGREEMENT, EVEN IF
THIS LICEMSE AGREEMENT I5 DEEMED A MODIFICATION OF AMY PREVIOUS
ARRANGEMENT OR. CONTRACT. IF YOU DO NOT AGREE TO THE TERMS OF THIS LICEMSE
AGREEMEMT, DO NOT USE THE SOFTWARE PRODUCT. INSTEAD, YOU MAY RETURM THE
SOFTWARE PRODUCT TO THE PLACE YOU QBTAIMED IT FOR. A FULL REFUMD.

lamm | »

Copyright laws and international copyright treaties, as well as other intellectual property
laws and treaties protect the Software Product. The Software Product is licensed, not
sold.

For purposes of this License Agreement, Software Product refers to the computer
software and assodated media, printed materials, and electronic documentation, induding
without limitation any and all executable files, add-ons, stencils, templates, help files and
other files that accompany this Technical Toolboxes product

1. Grant of License

Delivery. One reproducible master copy of the computer software portion of the
Software Product, together with one copy of the documentation relating to the Software
Product, are delivered with this License Agreement.

Software Product., Technical Toolboxes, Ltd. grants You the non-exdusive, non-
sublicensable, limited license to make the number of copies of the computer software
portion of the Software Product authorized on the invoice and Use one copy of the
Software Product on a single computer, subject to the terms and conditions of this License
Agreement.

Do you accept the terms of this License?

[ fes ] [ Mo l

Figure 1.9 Seikowave Portfolio Software License Agreementhe software license agreement must be accepted
before Seikowave Portfolio will open
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Open 3D Camera Stitch 3D Images Load 3D Image  Delete 3D Image

.1 Seikowave Portfdlio

Actions
: e
-
Sangbox [w

ol

—

orkspace

Edit Worksite Info  Capture 3D Image Analyze 3D Image Save 3D Image

Figure 1.10 Seikowave Portfolio
Data acqusition, viewing, and analysis functions ananaged from the main window of tBeikowave Portfolio

suite
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A1, Seikowave Portfolio

-
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ONRE ™

Sandbox Workspace

PVAPI LCG144801 90.9091 fps Exposure: L

Figure 1.11 Acquiring 3D Data

To acquire a 3D image, select the Open 3D Cariven, or select Opedcanner from the Camera menu
When ready to acquire data, select the AcquirerBgk icon, or select Capture Image from the Camera

menu.
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P Seikowave Portfolio |3E_53_‘

File Edit View Camera Help
Actions
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scan001.skw
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Figure 1.12 Manipulating and Analyzing 3D data

3D images in the Sandbox, either loaded from disk or captureatémajndergo furtheanalysisand
manipulation including stitching and analysis for metal loss and mechanical dgseg&ection 2).
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2. Seikowave Portfolio

The 3D Toolbox is backed by the Seikowave Portfolio software suite. Seik@®eatfelio contains a

variety of functions useful for all stages of the imaging process, including image capture, image merge,
and feature analysissing Pipeline Analysis

2.1 Getting Startedwith Seikowave Portfolio
The basic functionalities of Seikowakertfolio are accessible directly from the welcome screen.

Open 3D Camera Stitch 3D Images Load 3D Image  Delete 3D Image

.1 Seikowave Ponf{iio

Actions ! f

B3

Workspace

Edit Worksite Info Capture 3D Image Analyze 3D Image Save 3D Image

Figure 2.1 Seikowave Portfolio Welcome &reen

The following functions are available from the welcome screen (from left to right):

1. Edit Worksite Infoi From here, information about the curremdrksite can be entered and will
be associated with any following imaging.

2. Open 3D Camera After the 3D Digital Pit Gauge has been connected to power and to the
system controller (Figures 1.3, 1.4, and 1.6), select this option to begin live vidéo feed
Seikowave Portfolio.

3. Capture 3D Imageé After Open 3D Camera has been selected and live video feed has started,
select this option to take a 3D image.

4. Stitch 3D Image$ If there are multiple, overlapping images in the Sandbox that cover a large
area ofinterest, select this option to combine images.
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5. Analyze 3D Imagé Select this option to launch Pipeline Analysis and begin analyzing metal
loss or mechanical damage.

Load 3D Imagé Select this option to load an image into the Sandbox.

Save 3D Imagé Sdect this option to save a 3D image in the Sandbox as a 3D image file (.skw)
or polygon file (.ply).

8. Delete 3D Imagé Select this option to remove an image from the Sandbox.

No
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2.2 Capturing 3D Images
Capturing 3Dimages can be done in only a few steps in Seikowave Portfolio.

A, Seikowave Portfolio =
'[‘ N

Actions

om=

Sandbox Workspace

™ 7

PVAPI LCG144801 90.9091 fps Exposure: [} 3.0 ms

Figure 2.2Connecting a Gamera

Once the 3D Digital Pit Gauge has been phajsiconnected to the system controller (Section 1.2),
setting up the system to begin taking imagedraightforward. It is important to note that-¥&ishould
be turned off before attempting to connect the camera in order to get the best quality images.

1. Disable WiFi capabilities on the system controller if they are enabled.
2. Open 3D Toolbox.
3. Selectthe Open 3D Camera icon to begin live video feed.
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Figure 2.3 Adjusting the Exposure

Adjusting the exposure allows the 3D Digital Pit Gauge to function well in different light levels and with
different surfaces. For imaging at close range, inlkhtvarea, or with a highly reflective surface, a

lower exposure setting is suggested. For imaging at a longer range, in dim light, or with less reflective
surfaces, a higher exposure setting works w&de Appendix A for further information and sugtiens
regarding camera settings.
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