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1 Technical overview

CleverScan is an intelligent manhole scanning system. The camera head hosts a processor with a
fully loaded operating system that can analyze and preprocess a massive volume of high quality
image and sensor data. CleverScan is the result of several years of joint research & development of
two companies: The company KEPSO (owned by Peter Kessler) develops the hardware and electronic
components whereas the company WinCan Ltd. - the producer of the pipe inspection software
WinCan - is responsible for the development of the CleverScan control software.

The CleverScan system provides the user for a very interesting price the best trade-off between high
mobility and simplicity on the one hand as well as speed and high image quality during the manhole
inspection process on the other hand. Lots of manholes are located in areas where they cannot be
accessed easily and directly from a TV truck with a complex camera equipment.

CleverScan is extremely mobile as it weighs only around 17.2 kg / 38 Ibs and it is approximately 1.10
m / 3' 7" high and therefore can easily be putin a compact van and carried around by one person:

The camera system is fast and easy to handle as the software is perfectly integrated into the
hardware: push a button and the camera automatically moves down from the cover to the
bench/channel and back again. Afterwards the scan data are finalized within a few seconds before
you're off to the next manhole. The image quality is one of the best on the market and can be
obtained with a 5 HD camera system that creates a high resolution video, a 3D view of the manhole
as well as an unfolded view of the manhole wall used for direct damage reporting.

1.1 Hardware

e Portable manhole inspection system (weight app. 17.2 kg/38 Ibs; height app.110 cm/3'7")

e 5HD cameras (4 side & 1 front camera)

e 4 laser sources for geometry measurement

e Powered with a battery (lasting for approximately 1 working day in full inspection mode)

e Built-in cable drum providing 10 m of cable length.

e Adjustable tripod for quick setup on the manhole (diameter range up to 2 m)

e Linux-based processing unit inside the camera head for flexible preprocessing of the raw data.
e Automated inspection process with a minimum of user interaction (Duration app. 5 min).

e Protection Class: camera head = IP67; control unit = IP54
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1.2 Software

e Fullintegration into the damage reporting with WinCan

o Availability of all official manhole inspection standards world-wide

e Fullintegration into ESRI GIS systems

e 3D-view of the manhole

e HD Front Video

¢ HD unfolded view of the manhole wall

2 Software Installation

The camera is delivered to the user in a ready-to-run state. The software installation package can be

downloaded from the website www.cleverscan.com:

CLEVER
SCAN

Home = Downloads

Downloads for CleverScan

Description

CleverScan manual
CleverScan Software
CleverScan Training Video

Right click on the icon CleverScanSetup_Launcher, hit the command Run as administrator and follow

0 CleverScan Downloads ES

€ @ www.deverscan.com/cs/en-us/downloads.asp

Link

CleverScan Manual.pdf
CleverScan Software Download
CleverScan Training Video

Offnen von CleverScanSetup_Launcher.exe

Sie miachten folgende Datei 6ffnen:

[#5] CleverScanSetup_Launcher.exe
Vom Typ: Binary File (19.2 MB)

Von: ftp://transfer.wincan.com

Machten Sie diese Datei speichern?

| Datei speichern | | Abbrechen |

the steps given by the wizard in order to have the software properly installed:

Y09+
Home Share View
&« v 4 ¥ 5 ThisPC » Downloads »

7+ Quick access
f@ OneDrive

& This PC
[ Desktop
|| Documents
‘ Downloads
J’! Music
&=/ Pictures

m Videos

‘i Local Disk (C:)

22items  1item selected 19.1 MB

Downloads

@

v 0

-

- o X
2]

Search Downloads el

CleverScanSetup_Launcher.exe &
CleverScan Setup Application

oL Open

) Run as administrator

Troubleshoot compatibility

Pin to Start

7-Zip

 Edit with Notepad++
P
Ea Scan with Windows Defender...
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@ CleverScan Launcher Setup

Welcome

-

Welcome to the installer for CleverScan Launcher 1.0.

o CleverScan Launcher Setup

License Agreement
Please read the i

. copying, or otherwise using the SOFTWARE PRODLUCT, you agree to be bound
by the terms of this agreement. K you do not agree to the terms of this agreement, do nat
install or use the SOFTWARE PRODUCT and retum it to your place of purchase.

. CleverScan Setup

@ CleverScan Launcher Setup

Installing CleverScan Launcher

@ CleverScan Launcher Setup
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@ CleverScan Update “ = %

CleverScan is not installed on your computer.
Would you like to install now?

Latest version : 0.9.10

@ CleverScan Setup X @ CleverScan Setup ®

License Agreement
Please read the i

License Agreement CleverScan, WinCan Mobile, Engineering & Entry Software

IMPORTANT-READ CAREFULLY: This end-user agreement is 3 legal agreement between
the client licensing the original purchase of software, either an individual er a single entity,
herein refemed to as the client. Thiz end-user agreement is a legal agreement between the
client and CD Lab Muttimedia Systems and any certified resellers and certified distributors of
the WinCan software, which includes computer software, associated media, hardware,
printed materials, and online or electronic documentation (SOFTWARE PRODUCT). By
installing, copying, or otherwise using the SOFTWARE PRODUCT, you agree to be bound
by the terms of this agreement. i you do not agree to the terms of this agreement, do not
install or use the SOFTWARE PRODUCT and retum it to your place of purchase.

@ CleverScan Setup X @ CleverScan Setup X

Ready to Install

@ CleverScan Setup X




Once the laptop software is installed, all the user needs to do is to connect laptop and camera via
Ethernet (RJ45), turn on the camera, and launch the CleverScan software.

2.1 Software Update

2.1.1 Laptop

The CleverScan software checks for updates automatically and always suggests the user to update
to the latest version as soon as available:

@ Cleverscan Update - X

There is an update for CleverScan.
Would you like to install the latest version now?

Installed version : 0.9.1
Latest version : 0.9.2
Update now Update later

2.1.2 Camera

Each time the laptop is going to be connected to the CleverScan system, the camera checks whether
there is a new version of the camera software available and suggests the user to update to the latest
version.

2.2 Licensing
CleverScan is a registered trademark of KEPSO and WinCan Ltd.

Page7



3 Software parts
The CleverScan software has been designed and developed by WinCan, Switzerland and can be sub-
divided into a camera part and a user interface part:

e The camera software part is responsible for setting the scan parameters and controlling the
cameras during the scan. It receives commands from the laptop and executes them.

o The user interface itself supports two modes: scanning and displaying. During the scanning
phase, the laptop software lets the user adjust the scan parameters, track the scan progress with
live feed from the front lens and post-process the scan images. Afterwards the user may switch
to the display mode to look at the results.

The commands and panels provided by the user interface are described in detail in the following
chapter.
4 User Interface

When hitting the CleverScan desktop icon the software always starts running in the scanning mode.
e Hit the button Display mode in the toolbar to switch from Scanning mode to Display mode:

i Display mode

e Hit the button Scanning mode to switch back from Display mode to Scanning mode:

E...
il Scanning mode
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CleverScan user interface in scanning mode: use this mode to scan a manhole

@ CleverScan © Copyright CD Lab AG — O X
File View Settings Help
ar & & 0 < e s e 5
Ji” ospay moce i § comeat 4 I ‘ B 50mm  H 100mm | &6
Camera Position & X | LiveVideo & X ||Brig 8 x
Scan Commands g x

NO CONNECTION

Current depth: 0.000m
Total depth: 0.000m

CleverScan user interface in display mode: use this mode to view the manholes that have been
scanned and to enter observations with a set of graphic tools:

@ CleverScan ® Copyright CD Lab AG - [u] X
File View Settings Help
o . . & & = “Il B (-
/3, Scanning mode Cannect Scar B ‘ =| =) Ei] S50mm s 100mm . @ 6
g x

Workspace £ | Side View (0.000m,0:0hr) & X | Video

2

B
® @ v ¥
Lo Z ;8
@ 20170505_110159 -~

W 20170505_110800
W 20170505_111203
W 20170505_111916
W 20170505_112509
W 20170505_113828
W 20170505_114034
W 20170505_114304
W Schacht_20170630_5031
W Schacht_BOD1_3
W Schacht_F1020 2
@ Schacht 10223
W Schacht R09

W Schacht_S031 v
»
Camera Position 8 x
00:00/00:00 1.0x
Current depth: 0.000m N
Total depth: o.00om | E ' Bl .7 Video =
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4.1 Preparingascan

Mind the following steps in order to get a proper scan result:

1.
2.
3.

Make sure the battery of the equipment has been charged to its maximum.
Remove the manhole cover and place the camera tripod properly on the manhole ring.

Turn on the camera and turn the camera head in order the lateral laser points at the position of
the main outlet.

Check whether the camera head is able to move upward and downward pushing the
corresponding keys on the camera chassis.

Cover the tripod with the cone shaped hood that is a part of the equipment: this will prevent
any disturbing light infall from the outside and thus is crucial for getting proper scan results.
Connect the camera to the laptop, using the Ethernet cable provided with the camera
equipment.

Place the camera equipment, such as the Laser dot points to a solid surface on the manhole
ground. The perpendicular Laser is unable to return a reliable manhole depth value in case it
hits on a water surface.

4.2 Runningascan

1.

Run the CleverScan software in scanning mode and push the command button Connect in the
toolbar (1). Click on Capture in the message box (2) to get connected to the camera device:

@ Cleverscan @ Copyright CD Lab AG - 0O x
File

ar
il eplay mode 8 comnect sean

Camera Position & X || Live Video & X || Brightness 7 X

Current depth: 0.000m
Total depth: 0.000m

View Settings Help 0
-

P ‘ B somm = E, 100mm = &6

BB~
&>
A

A\

0 Network setup

Interface name Restore default vakues

Scan Commands a X

Manual scan

a Capture Move up

Move down

5° 00°c b oo S

If the connection fails, hit the button Connect again. If the connection fails repeatedly proceed as
follows:

Quit the software and switch off the camera
Wait a few seconds and switch on the camera
Run the software and hit the button Connect again
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2. Select the menu Settings > Options and adjust the camera settings accordingly. Especially mind
the value in the option groups Scanning and Processing to get satisfying results:

@ Cleverscan © Copyright CD Lab AG

[m) x
File View  Settings Help
. Options g(}trh—t} _ a A P [ s = o
Eo Networs P P ‘ & somm B somm | &re
Camera Posi Presets & x | Brightness 8 %

Device calibration Switch side camera
Layout

Set the same parameter values in the option group Scanning (1a) as shown below:

@ Options ®
[search for optian | 8¢
General Exposure
B v
[] save raw images
Image distance 50mm +
% Locales
Motor speed Low ~
Safety distance 50mm S
Positioning
Debayering: Linear ~
Create distance counter file
& newon
o®
o General
al '
[Z,  Scanning
H
:‘Ef?? Processing

Set the same parameter values in the option group Processing (1b) as shown below. Ask your reseller
for the technical upgrade Green Laser that significantly improves the scan quality:

@ options

i
S

| Processing

Auto process

Auto display after processing
Show reprocessing confirmation
Verify scan before processing
High quality processing

Auto lateral detection

Keep aspect ratio for Side View

B view
% Locales
@ Positioning
@ Newore
Q:,,? General
%. Scanning
EE-AN

L}

;ﬁ’ e @
-

[cei]”  Hotkeys

Shape recognition Auto
Bottom rendering Exact
Horizontal sampling quality Ultra High

Laser projection mode
[] Enable multithreading processing
Detect red metal ring

Correct out of center scan

Red + Green laser ~

X

You may reduce the horizontal
sampling quality to Very High or

High in case of low hard disk

capacity.

3. Run the scan hitting the command button Scan (2):

@ Cleverscan © Copyright CD Lab AG
File View Settings Help

[
; Display mode i

Camera Position

& X LiveVideo

i

[

>

> |

‘ @ 50mm

‘ 50mm

& x| Biightness
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You will be asked to enter a name for the manhole so it can be clearly identified. In addition you can
add a picture of the manhole location and the manhole cover; separate buttons allow you to access
different sources the pictures can be taken from (e.qg. file explorer, integrated notebook cameras etc.):

Please enter the manhole name:

MH1_Test || Notes
Set custom depth  |0,00m 3 Device orientation
Measured depth: 0.08m
7} @
& Add ©  PCCamera
m Delete ﬂ Make cover photo
Integrated Camera -t

(please check camera images)
O Gyroscope calibration

Start scan Cancel scan

Hit the button Start Scan to confirm your entries and to run the scan.

The scanning procedure is fully controlled by the camera device and doesn't require any additional
manipulation from the part of the user.

Wait for the scan to complete. In the meantime, you may watch the progress through the live video
and the camera position panel which shows the total and the current depth.

The raw data (images and other data files) obtained from the scan process in the field are saved to
the default directory C:\CleverScan\images\[scan_name].
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5 Scan Data, File Structure

The raw data for one manhole created during a scan in the field consist on a series of images and a
video file:

| Iﬂ b IE Picture Tools  C\CleverScan\images\20161012_110915lawrence — O X
Home Share View Manage 0
- « 4 <« Local Disk (C:) » CleverScan » images » 20161012_110915lawrence v O Search 20161012_110915lawre... 2@
~
; Downloads ) MName Date "
. M) IMEGELAN_Ue 7 USTIM_LULUR_S_ 13 1 D08g_USUuuus, peg 12/ U7 2uin 11y
J‘! Music 5
b |&| imageCam_02703mm_COLOR_4_1316deg_04000us.jpeg 12/10/2016 11:10
=1 Pict -
=] rictures €] imageCam_02708mm_LASER_1_1207deg.png 12/
B Videos €] imageCam_02708mm_LASER_2_1307deg.png 12/10/2016 11:10
v ‘i Local Disk (C:) @ imageCam_02708mm_LASER_3_1307deg.png 12/10/2016 11:10
v CleverScan @ imageCam_02708mm_LASER_4_1307deg.png 2/10/2016 11:10
) images C imageCam_02722mm_LASER_1_1273deg.png 2/10/2016 11:10
g
scans @ imageCam_02722mm_LASER_2_1273deg.png
CRM @ imageCam_02722mm_LASER_3_1273deg.png /102016 11:10
@ imageCam_02722mm_LASER_4_1273deg.png 12/10/2016 11:10
DPSM -
8| imageCam_02740mm_LASER_1_1225deg.png 12/10/2016 11:10
IBAK 8] imageCam_02740mm_LASER_2_1225deg.png 12/10/2016 11:10
iltools & imageCam_02740mm_LASER_3_1225deg.png 2/10/2016 11:10
Intel @ imageCam_02740mm_LASER_4_1225deg.png 12/10/2016 11:10
MSOCache @ imageCam_02730mm_COLOR_1_11%9deg_04000us.jpeg 12/ 116 11:10
NVIDIA @ imageCam_02750mm_COLOR_2_1199deg_04000us.jpeg 12/10/2016 11:10
Perflogs @ imageCam_02750mm_COLOR_3_1199deg_04000us.jpeg 12/10/2016 11:10
@ imageCam_02750mm_COLOR_4_119%9deg_04000us.jpeg 2/10/2016 11:10
Program Files = AR n
|&] video.mp4 12/10/2016 11:10 w
Program Files (x86) v € *
775 items =

These data can be copied on any office computer, post-processed and finally be imported into the
inspection software WinCanVX.

Mind the folder structure as highlighted above in order to be able to post-process a scan. The
software CleverScan strictly uses the corresponding file paths:
1.) Check the availability of the main folder C:\CleverScan

2.) Create as sub-folder C:\CleverScan\images where you have to copy the raw data obtained from
the scans in the field. When opening the software CleverScan the manholes are thus automatically
listed in the panel Workspace:

Workspace =
|Filter by name |
% 8 | a3
fe = &

@ 20170505_110159 "~

@ 20170505_110909
@ 20170505_111203
T 20170505_111916
@ 20170505_112509
T 20170505_113828

:20170505_114034
& 20170505 114 Scan has not been processed yet
@ Schacht_20170uze—susr
@ Schacht_BOD1_3
@ Schacht_F1020_2
@ Schacht_F1022_3
& Schacht_R09
@ Schacht_5031 W

3.) Create a sub-folder C:\CleverScan\scans where the scan data will be put automatically after post-
processing.
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6 Post-processing ascan

The post-processing can be performed automatically each time a scan is completed if the option
Auto process is enabled under Settings>QOptions>Processing:

On the other hand the user can also select the scan to be processed from the list of manhole scans
shown in the workspace panel and press the button Process:
Workspace =3

|Filter by name |

&b
B || gm

L4
@ |

fa

@ 20170505_110159 A
@ 20170505_110909
@ 20170505_111203
@ 20170505_111916
@ 20170505_112509
@ 20170505_113828

| 20170505_114034
T 20170505_114 Scan has not been processed yet
@ Schacht_20170usu—zwsr
@ Schacht_B0O01_3
@ Schacht_F1020_2
@ Schacht_F1022_3
@ Schacht_R09
T Schacht_5031 e

@ Process

The list shows all manhole scans imported into the workspace folder: re-processed manhole data are
marked with a BLUE folder icon whereas unprocessed scans get a GREY icon.

Simply double-click on a re-processed scan to get the result displayed on the different view panels:

@ 20170505_112509
& 20170505_113828
T 20170505_114034
T 20170505_114304
@ Schacht_20170630_S031

Page 14



7 Toolbars and panels

The CleverScan main interface provides two toolbars and a group of floatable panels that can be
docked to and undocked from each other or arranged as tabs. You may move around, hide or unhide
panels in order to get an individual view that finally allows you to work comfortably and efficiently.

Simply us the menu View to show hidden panels again.

Below you can see a sample layout where the PointCloud View is used as a floating panel whereas the
front view and the observation list panel are minimized to tab size. The rest of the panels are docked

individually:

Point Cloud View E)omm : '

L%: Scanning mode & § comect A sen g ‘ g -

o

Workspace & || Side View (1.214m,11:0hr)

[Fite -
[Ftrbynone ]

% & - 3

e =] 3

]
omf
O™ (TG 20161012_110915lawrence A
| 20161103 152917ehle
© | | 20161104 085717ehle
| 20170505_094913
_1_ | | 20170505 095213
i | T 20170505_100320
| 20170505_102521
I:I | 2017050510301
| 20170505 104257
m | 20170505_105441
| 20170505_105844
| 20170505 110159
m | 20170505_110909
| 20170505_111203 v

) Process =
5 video
Camera Position 8 x
Investigate View

=

=

=
Current depth: 1.214m
Total depth: sam (B0 Bl

v

i ooc oo

Grab each panel on the title bar, keep the left mouse key pressed and drop it wherever you prefer. A
blue rectangle shows you the target area the panel finally is docked to. The result may look as shown

below:

@ CleverScan - Schacht 5031 © Copyright CD Lab AG
File View Settings Help

i scmngmode i § comet | ff"san @ P g - ﬁ ‘ & s50mm E 100mm ,

6
Camera Position B X || Side View (1.595m,11:0hr) & X Video
= .
o Layout
omfe / \
e=f=
orm =g
==
o e Load layout Delete layout
1
o= == v
=f=
1 Save current layout as: Save layout
==
m E cDLab_support]
=
= =
5 video
=
— Investigate View
=
—
=
=
=
=
Ti——
Current depth:
Total depth:

Workspace  Camera Position

1]
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Changes on the panel layout can be saved as a specific user profile using the menu command
Settings>Layout. On the following pages we will take a closer look at the toolbar buttons and the
view panels.

7.1 Toolbar buttons

The horizontal toolbar (activated in scanning mode) provides command buttons to quickly adjust
the camera settings prior to scanning:

‘&_ S - - ﬁ‘@somm ~ H, womm &6
06 6 6 6 06 0 O ©O

This icon shows the vertical movement of the camera

Hit this button to establish a connection to the camera device

Start scanning

Adjust brightness of the lateral cameras

Adjust brightness of the bottom camera

Adjust brightness of the laser

Set the frequency of snapshots (e.g. 50 mm = 1 picture/5 cm)

Set the minimum distance between bottom camera and manhole ground

© © N O A WN =

Set the cutting position when unfolding the manhole wall

The vertical toolbar (activated in display mode) provides specific commands to precisely describe
the extent of an observation or a damage on the Side View via Drag & Drop:

~ Select this icon to highlight an observation graphic

raakent Select this icon to measure the extent of a damage or an object
omf Change the direction of the vertical measurement bar

0rm Change the direction of the horizontal measurement bar.

(o} Select this icon to highlight a larger point damage

—t— Select this icon to highlight a smaller point damage
Draw a polyline along a linear damage extent (e.g. crack)

Draw a rectangular observation/damage extent

Draw an elliptical outline of a manhole entry/damage extent

Highlight the whole manhole extent from cover to channel
Take a picture of a highlighted damage extent

Draw the extent of a node part and double check it with the point

I
&
L2 ) )
Q Draw a circular outline of a manhole entry/damage extent
[c]
@ cloud view
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7.2 Panels

The menu View provides 7 panels that can be individually activated or deactivated moved and
resized within the interface or docked to each other. The following pages describe the scope of each

panel in detail:
@ CleverScan - Schacht_S031 © Copyright CD Lab AG - O X
File View Settings Help

i’smmngmode .&- § comect ’,r Scan ﬁ ‘ @ - ﬁ ‘ @ 50mm : E 100mm : " 6

Camera Position & X Side View (1.595m,11:0hr) & X Video g x

+
[Ill[llll]llll\ml

IIIIIHII]HIIIIIIHIHuuuuuuu/M

Current depth: 1.595m
Total depth: 3.334m

Workspace  Camera Position

fooc & o [

1. The camera position panel helps to track the current depth in the display as well as in the scan
mode. The display mode in addition allows the user to grab the camera icon directly on the
panel and move it inside the manhole sketch. At the bottom of the panel the total and current
depth are displayed.

2. The side scan view shows the unfolded manhole wall and allows you to mark observations and
take measurements using the provided toolbox. The vertical ruler is measuring the depth
whereas the horizontal ruler determines the clock position of the observation.

The red line on this panel shows the current depth position and is synchronized with the other
panels (i.e. front, depth, investigate and point cloud view): as soon as you move up or down
within one of the synchronized panels the other panels automatically scroll up or down to the
same depth level as well. This panel is especially helpful to quickly detect any kind of
obvious defects.

3. The video panel shows the live feed recorded during the scan. The user can scroll through the
video using the navigation bar at the bottom of the video and take snapshots using the snapshot
button (M8 ). The snapshots are saved at C:\CleverScan\scans\<scan_name> (default location).

4. The investigation view shows the view to the manhole wall taken at the current depth. The user
can pan from left to right hitting the corresponding arrow icons or scroll up and down with the
arrow icons at the top or the bottom. Navigation inside this panel can also be done with the
mouse wheel or the cursor keys.
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The interface depicted below shows a layout using the rest of the panels:

@ CleverScan - Schacht_S031 © Copyright CD Lab AG - o X

File View Settings Help

K sommamode A e B 0 gl B @‘ B somm ~ H 10mm = e

Camera Position & X || Point Cloud View & X | Front View & x

E—— Depth View 8 x Code Description

Current depth: 1.651m
Total depth: 3.334m

Workspace  Camera Position

§ ooc & oo |H

. The point cloud view shows the points used to draw the mesh structure during post-processing.

The user can move the point cloud up/down, forward/backward, rotate around its vertical axis
and go back to the initial orientation by pressing the SPACE key at any time. This view can be
used together with the side view in order to easily recognize specific node parts (e.g. cone,
chamber, bench etc.).

The front view shows the mesh from top and lets the user scroll in and out with the mouse wheel
and look at the walls again by using the mouse dragging while holding the mouse left button
down. The user may go back to the initial orientation by pressing the SPACE key at any time. The
observations marked on the side view are displayed in this panel as well.

. The depth view shows four images taken at the current depth by the side cameras and stitched

together. The user can change the cutting position using the horizontal scroll bar at the bottom
of the panel and move up and down in the manhole using the vertical scroll bar. Navigation via
mouse wheel is also possible within this view.

. The observation list shows all observations that have been drawn directly on the SideScan panel

with the corresponding toolbox icon.
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7.3 Creating and editing observations

Use the buttons on the vertical toolbar to mark observations on the SideScan panel. It is possible to
mark either an observation spot, the extent of an observation/damage or to measure the dimension
of manhole parts and intruding objects:

ra Position & X  Side View (2.725m,11.4363:30hr) & X

[

@ Delete
Show/Edit info

Sync to Wincan
Move/Resize
Add observation

IIIIHIHHHHHHHH]]

Ti— e
Current depth: 2.725m 7 7 7 H | o
Total depth: 3.334m
e g Side View (2.725m,11.4363:30h) | f=
Workspace ~ Camera Position e =

Select a graphic tool (1, 2) and draw the graphic over the corresponding damage location on the
SideScan view (1a, 2a).

Select the pointer icon (3) and click on graphic which will then be highlighted accordingly. Right click
on the highlighted graphic and select the context menu command Show/Edit info to describe the
observation:

@ Dizlog *

Observation code:

Observation description: | 1 a4z tion. light]

o

Observations are listed on the observation panel which can be reduced to tab size (4) right to the
SideScan panel and opened whenever needed.

In order to move, resize or delete an observation, right click on the highlighted graphic and select
the corresponding context menu command.
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7.3.1 Measurement of object dimensions:

Manhole parts or objects inside the manhole can be measured using the ruler icon in the toolbox (1).
Select the icon and draw a mesurement line over or around the desired object structure which is
displayed in the SidScan view. The calculated value appears directly in a new text field:

Camera Position & X  Side View (0.112m,6.43625:0hr) g X

'
— }T\
of

(o]

9f 0080,

Current depth: 0.112m
Total depth: 3.334m

—
g‘ Side View (0.112m,6.43625:0hr) =

[ Workspace ~ Camera Position

The unfolded wall is always shown as a rectangle for manholes with or without a cone. Different
circumferences above and beneath a cone are taken into account and will return reliable values
when measured on the SideScan view.
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8

Import data from CleverScan into WinCan VX

In order to import CleverScan data into a WinCan VX project, the user may either follow the stepwise
procedure described below or use the command Bulk Import which is described in the next chapter.

1. Create a project in WinCanVX, switch to the tab Nodes and create a new manhole (2a) or select
an existing one (2b).
2. Create afirst observation using the predefined text General Observation (e.g. MGO in PACP 6) and
write the text Inspection starts... into the field Remark.
3. Go to the column Scan and double click on the grey bullet to import the CleverScan data into
the project and to link it to the current observation:
vl WinCan VX (-PROD-) v1.2018.4.0 [Admin] - [DEMO_US_PACP] — [m] X
GEUEN  Projects  Printing Data Exchange Views  WinCan Analyst Extended Modules Work Order Management Macros OEMTools  Admin @
» DEMO_US PACP Sections Laterals Nodes
=z 7 X ||Photo/Video ax
s WiaRGIE TREeEes™ Wi Use s Veare s ‘RmTo e s (e Srear s T
E] 13 10 New York Broadway .
= 18 1 16.00 New York Broadway WI n ca n
g 21 » ‘Manhole  Stormwater :10.30  New York Broadway 2|
El 24 13 New York Broadway
g 32 20 New Yaork Broadway
31 21 Manhole Stormwater 15.00 New York
= 33 22 New York
423 New York v
& -] < (<] o] o] [ ) B o] 8] ) ) ()
Inlets/Outlets ax
N w| Pi 7| Type < Depth [f] +| Clock Positio | Material v Shape v Dia/Height[i v Width i ¥| Pipe Condit = Comments v
12 Inlet 103 9 o'clock concrefe
12 o'clock concrete
12 Inlet 103 3 o'clock concrete
! IR 7]
Inlets/Outlets | Parts
Observations ax
1 Inspection starts. ..
4. Browse to the folder C:\CleverScan\scan within the Windows dialog box, search for the subfolder
with the name of the desired manhole and select the file export.x3d.
5. Push the button Open in order to import the manhole data into the WinCan project. So the grey
bullet within the Scan column is going to be replaced by a Scan icon:
Wshle Scan-Datei P4
« v p <« CleverScan » scans » 20170305_114304 v O Search 20170505_114304 yel
Organize Newfolder =~ m @
., Local Disk (C3) ~
CleverScan
images
20170505_114304 exportadd
Schacht_R03
Schacht_S031
CRM
IBAK
iltools
Intel
MSOCache
NVIDIA ©
File name: | export.ad | [scantxplorer-Dateien (header:
=
6. Double-click on the CleverScan icon to load the imported manhole data in the Display mode of

the CleverScan software:

Observations ax

1 [ Wall Interior MGO 0.0 : General Observation Inspection starts. ..
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8.1 Import data from CleverScan via Bulk Import

In case you want WinCanVX to import at once a group of manholes that have previously been
surveyed with CleverScan you just have to run the command Extended modules > CleverScan > Bulk
Import:

' s WinCan VX (-PROD-) v1.2021.10.3 [Admin] - [Test_W5A2013]
Projects Printing Data Exchange Tools Views WinCan Analyst Extended Modules Work Order Management Macros 0EM Tools Admin

M ECOW=Y Wwin @ » ¥

Inclination Temperature 2 Point  Sonar Scnar | WinCan Show  WinCan WinCan  Scanner | CleverScan | Electro Photo WinCan
- Laser Recorder Viewer | MapVX Selection 3D LaserScan - Scan Resizing Draw ~
Measurement GIS Applications Scan Teq Bulk Import Misc Modules Draw Medules

The dialogue box that follows is listing all the manhole scans located in your working folder (e.g.
C:\CleverScan), so you can select the group of manholes you want to import:

CleverScan Bulk Import - O X

Seans path ‘C:\CIeverScan | >
Create new manholes in WinCan VX
Do not show manholes that are already imported

Available scans Scanname W Scan date A Scan size [m]

Import

20200122_133700 2210112020 288 7MB O
20200122_134338 22401/2020 330.5MB O
20200122_134702 2210112020 343.2MB O
20200122_135100 2210112020 301.8MB O
ecl 220172020 836MB Il
eul| 2210112020 732MB
eu? 18/0%/201% 68.1MB
eud 18/0972019 103.3MB
eud 18/0%/201% 95.8MB

|

| |

|

I oK m Cancel ‘

WinCanVX then creates the corresponding manhole records as well as a first observation for each
manhole the CleverScan data will be attached to.

Select the desired manhole and double-click on the CleverScan icon to display its scan data:

Observations

'MHComp = MACP w De = Obsemvation 2T <

1 (3 Wall Interior - MGO (00

: General Observation Inspection starts...

Page 22



8.2 Detect manhole parts

Manhole parts can easily be detected using a specific CleverScan functionality: hit the brick icon (1)
in the vertical tool bar, draw the extent of the corresponding manhole part (e.g. cone) on the side
view (2) and double check the result via the highlighted structure shown in the point cloud view (3).

The dialogue box that follows already contains some measurement data regarding the size of the
manhole part; you will just have to complete these data and confirm (4):

r
o CleverScan - eud_9%b35a73-2757-4176-b36a-11efalcedd7b © Copyright CD Lab AG % — [m] x

File View Settings Help

Camera Position & X || Side View (0.073m,1:06hr) & X || Point Cloud View a8 x

Lo
[— |

m |
[——— ]

[ |

==

S Select part type and attributes

Taper and Cone

il [ConeType
Cenical off centered
Materisl

Concrete sagments
|Shaps

<nones

Dizmeter [mm]

700.00

Width [ram]

700,00

Height [mm]

811.00

Remarks .
< > I 0 Vi. Point C Investig..

OK ‘Cancel @ 4
A 0ocC dp 00° [

WinCanVX automatically creates a new part in the manhole wizard and transfers all data from the
CleverScan software:

s E WinCan VX (-STAGE-) - Analyst edition v2022.13.1.192 [Operator] - [DEMO_CleverScan_WSA_AU] - u} X
m Projects  Printing Enterprise Data Exchange Tools Views Scoring Extended Modules Activity Management  Macros OEM Tools @
» DEMO_CleverScan_WSA_AU Sections Laterals Nodes
Node Graph 2 X [|Nodes R X (|Photo/Video ax
c Node name v Type 7 Nodetyp v Depthtol v| Town 7| Location/Street ¥ @ T
1 MH_AR2 Manhole Maintena... 1.60 Sidney Harbour Boulevard '
2 MH_EU2 Manhole Maintena... 160 Sidney Harbour Boulevard
3 MH_EU3 Manhole Maintena... 3.14 Sidney Harbour Boulevard
4
P Mool B ning. soc o TS
3 WinCan VX Node Wizard - [u] X

R e — WinCan VX
=X Inspections Cone Type Conical off centered
* 2022-11-03 11:10:22 4
+ Material Concrete segments
=+ Node Paris Shape Circular : D e m 0
+ Shaft Diameter [mm] 700
6 Taper and Cone Width [mm] 700 ]
¥ Chamber Height [nm] 811 —
- -
=+ Connections Remarks
......... i + 1 Clock: 6 %
7 R ¥ 2 Clock: 9 Clip ¥ Scan 7S 7 ST¥|SE ¥|SES 7 Rem v
- =3 Q Clev
Nz - 5 s
i:p m - o s
o 2m - v
$ - 4 (4] ] P>
A - | £ save preset
| -
N 3m
W - L (%]
3D | NodeGraph | 3D Manhole Viq_MNede Graph | Preview 3D ® [@ 7 @
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8.3 Detect damages and describe observations

Detection of damages and describing observations is done from CleverScan: highlight the damage
on the SideScan view picking a suitable icon from the vertical toolbar. WinCanVX then is going to
open the damage catalogue that provides the predefined descriptions.

o CleverScan - MH_S031_b4f265ca-bb86-4f12-88f1-9cc040f446dd © Copyright CD Lab AG - o) X
' File View Settings Help ‘
| Camera Position & X | Side View (2.195m,2:26hr) & X | Point Cloud View & x

e N R B

=

Y
T

T eHHHH

Current depth: 2.195m
Total depth: 3.304m

& vi- =] Pontcl =] Investig

5 ooc & oo [

Depth value and clock position of an observation are transferred automatically from the CleverScan
software to WinCanVX whereas the photos are taken from the SideScan and the InvestigateView,
copied to the project and linked to the fields Photo1 and Photo2:

L
s WinCan VX (-STAGE-) - Analyst edition v2022.13.1.192 [Operator] - [DEMO_CleverScan_WSA_AU] - o X
Projects  Printing  Enterprise  DataExchange  Tools  Views  Scoring Extended Modules  Activity Management ~ Macros  OEM Tools ©
»  DEMO CleverScan WSA AU  Sections Laterals | Nodes
Node Graph 2 % [|Nodes ® X (|Photo/Video rx
c Node name ¥ Type v | Nodetyp v Depthto ¥ Town 7| Location/Street ¥ & v
1 MH_AR2 Manhole Maintena . 1.60 Sidney Harbour Boulevard
t 2 MH_EU2 Manhole Maintena...  1.80 Sidney Harbour Boulevard
3 MH_EU3 Manhole Maintena... 3.14 Sidney Harbour Boulevard
4 MH_EU4 Manhole Maintena ... 3.02 Sidney Harbour Boulevard
5 MH_R09 Manhole Maintena .. 1.85 Sidney Harbour Boulevard
5 °
7 MH_T1 Manhaole Maintena... Sidney Harbour Boulevard WI n ‘ a n VX
g MH_T2 Manhole Maintena . Sidney Harbour Boulevard
g MH_T3 Manhole Maintena . Sidney Harbour Boulevard D
[§ 01-22112022- 1032 | ad [l [ 1o IS O EE e
Observations ax
......... e
) m - Node v Code ¥| m+ ¥ Observation 7| Tiw Photo v Photov Clip ¥ Scan v/ S8 v STv SER%¥ SE v Rem v
: 1 HGC 0.00 General comment. " o] .} [] Clev
N - 2k @ o] B &
T - 3 Chan HCPCI 250 A conduit connecting to the maintenan 00: "5 [*o] ® °
m -
§ - 4 Chan... HCPCI 324 A conduit connecting to the maintenan...  00: 5] o] @ @
- g5 Chan.. HCPCO 3.26 A conduit connecting to the maintenan 00: "5} " P ®
=
o . -
s -
Jﬂ m - W)ﬂ
4 [T T -
\Af 6 9 12 3 6
3D || Node Graph 3D Manhole View SiENEl
CleverScan project loaded WSA_2020_ENG_AUS_NOD/WSA-2020  135.0GB localiiCSYS.db3 #DEMO-03135/L 0%
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8.4 Detect manhole connections (inlets or outlets)

Manhole connections are treated as observations and thus can be highlighted directly in CleverScan
using the circle or ellipse icon: simply draw a circle/ellipse around the corresponding inlet/outlet;
this is going to open the manhole catalogue where you have to pick the specific OP-Code(s) for
connections.

[ o CleverScan - eu4_99b35a73-2757-4176-b36a-11efalced97b © Copyright CD Lab AG — o X ‘

File View Settings Help

Camera Position & X | Side View (2.820m,1:14hr) & X | Point Cloud View g2 X
12
o
|0
| m[' ==
orm —
===
|
= = = — ]
| — ]
|-
| ==
8B ==
m = =]
. — — ]
E [— —]
==
'
[— —]
]
—_— -
Current depth: 2.820m = — =
Total depth: 3.025m = . Bk CA‘J Vi.. —, Pointcl. [=] Investi

As soon as you have confirmed one of the OP-Codes listed below, WinCanVX automatically creates
a new connection (i.e. Inlet or Outlet) and transfers all data from the CleverScan software:

s ¢ WinCan VX (-STAGE-) - Analyst edition v2022,12.1,192 [Operator] - [DEMO_CleverScan_WSA_AU] - o X
Projects  Printing  Enterprise  DataExchange  Tools  Views  Scoring  Extended Modules  Activity Management  Macros  OEM Tools <
»  DEMO CleverScan WSA AU  Sections Laterals | Nodes
Node Graph 2 X [|Nodes 2 x [|PhotojVideo 2 x
c Nodename v Type ¥ Modetyp v Depthtol ¥ Town 7 Location/Street ¥ GL T
1  MH_AR2 Manhole Maintena ... 1.60 Sidney Harbour Boulevard
2 MH_EUZ Manhole Maintena ... 1.60 Sidney Harbour Boulevard
3 MH_EU3 Manhole Maintena... 3.14 Sidney Harbour Boulevard
4r
5 MH_R09 Manhole Main
5 MH_S031 Manhale Main 3 WinCan VX Node Wizard - [u] X
7  MH_T1 Manhale MaintZ2riew 30 ? 2[5 3% MH_EU4 ) No. 2
8 MH_T2 Manhole ~ Main o 'xr'sz%e;;'mg Tiosn | Sestonllsteral
g MH_T3 Manhole  Main * IR Direction In
£+ Node Parts Conduit referenc : 1
+ Shaft Drop [m] 263
I + Taper and Cone Clock Position ‘9
« Chamber Material
MBS
| =+ Connections Shape
Observations « 1 Clock: 6 Diameter 1 [mm] :500 e
, om - Node ¥ Code ¥ m+ ¥ Obsel v o] Diameter 2 [mm] ;500 i
- 1 HGC 0.00 Gene ! ‘ Flow From
” - o) Flow To
- 3 Chan.. HCPCI 300 A con Remarks
g m - 4 Chan.. HCPCO = 302 A con
&
o am - ~
éf@ - ® [ [a] >
= 2
- [ || £ save preset
ad = D Do
N 3m
. 3 9 12 3 6 Lrg m
3D || NodeGraph | 3D Manhole View Node Graph | Preview 3D

e WRC4: OP-Codes: CN* ; CX*, PJ*
e WSA 2020: OP-Codes: HCP*
e NZPIM 2019-4: OP-Codes: HL, HLF, HLX, HDP
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8.5 Print Manhole Reports with CleverScan Data

Activate the tab Printing and press the icon Printing Panel to print a CleverScan report from WinCan
VX:

VI
Projects Printing
N
= A

Printing | Report Report

panel | designer generator

Reports

Check the report types Node Inspection, Node 2D Sketch, Node Pictures and Unfolded View in the report
liston the left hand side of the dialog box. Selecting the report Unfolded View allows the user to select
the page layout of the CleverScan report on the right hand side of the printing panel:

WinCan VX - Printing panel — m} X
WinCan Reports

[ Cover Page
[ Table of Contents

Report file: | NOD-CleverScan > |
NOD-CleverScan-Landscape

[ Project Information
[ Project Pictures
[J8ection
= CINode
[ Defect Grade Description (Node)
[ Mode Profile
Node Inspection
Node 2D Sketch
Node Pictures
[] Mode Drawings
Unfolded View 0
[CLateral

O Damage overview

Output
Selection Output [] Date fiker
® Al Create preview . 0
() Allfitered sections [] Create PDF document
() Range Document per project
Document per section
""""" Current section Documert per inspection | )
WinCan Reports o FUES 'ﬁ £ @

WinCan Analyst Reports

The Unfolded View represents the manhole wall that has been cut virtually at a certain clock position
and rolled out to a flat surface.

Page 26



Finally press the print button to create the report with the selected options. A sample
CleverScan report page would look as illustrated below:

WinCan

Unfolded View - 08/11/2022 - MH_EU4

Date of inspection | Node name | Town | Cocation/Street | Name of operator
08112022 MH EU4 Sidney Harbour Bouleward Jack Coopsr

DEMO_CleverScan_WSA_AU 5
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9 Menu bar

The menu bar at the top of the CleverScan interface is sub-divided into 4 groups:

o CleverScan © Copyright CD Lab AG
File View Settings Help

The commands of each menu group are explained in detail on the following pages

9.1 MenuFILE

This menu group provides commands for file management:
File View Settings Help

Gallery

Change workspace

Import scan into workspace

Export point cloud

Gallery: Open a dialogue and add a picture of the manhole cover to the current scan for quick
identification:

@ Extemal gallery X

External gallery

| &E Add | § PC Camera J:_Ef Screenshot

5 open ‘ f# Delete

Logitech HD Webcam C525 v

Change workspace: Open a Windows dialogue and set the sub-folder the raw data are copied into
after scanning (e.g. C:\CleverScan).

Import scan into workspace: Open a Windows dialogue and browse for the scan data you want to
copy into the workspace directory.
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9.2 MenuVIEW

This menu group allows the user to directly hide or unhide any view panel provided by the
CleverScan software.

View Settings Help

Restore to default

Observation List
Side View

<

Investigate View

Depth View Show or hide the corresponding

Point Cloud View panel with a single click.

Front View
Video
Workspace

Camera Position

S O . T

Status bar

<

Keep aspect ratio

Connect video

Show color corrections

Restore to default: Decline any customized changes in the panel layout and set it back to default.

Keep aspect ratio: The user may choose whether he wants to keep the aspect ratio in side and
depth views leaving spaces at the sides or at the top/bottom, or whether he prefers the image to
cover the whole panel area using this option.

Connect video: The panel views are synchronized; so each of them shows the corresponding spot
at the same location except the video panel. Synchronization of the video is switched off by default
as it would slow down the performance of the software. The user may activate this feature
whenever needed.

Color corrections: This command opens the dialogue box below, used for fine tuning of Brightness,
Contrast or Gamma.

The latter one allows automatic Brightness and Contrast corrections for each color value detected
on the picture.

Color corrections n

Brightness

Contrast

Gamma correction

Set to default values
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9.3 Menu SETTINGS

This menu group provides commands to check all kind of scanning options or camera settings and
to change the panel layout of the user interface.

Settings

Help

Options
Metwork setup
Presets

Layout

Ctrl+ O

Options: Open the option panel in order to check or uncheck the most important scanning and
camera parameters. We recommend to apply default values and to have automated procedures

enabled.
@ options
|5ee.| ch for option | Scanning
General Exposure
View
% Auto brightness settings:
Video
% Locales Enable Brightness level:
Gain factor: Lo |7
) Newwon
Side
o2 . ‘ Enable Brightness level:
— Enera
— Gain factor: Lo 3
“_%ﬁ. Scanning Strobe:
Side strobe laser Side strobe color
Hotkeys Video strobe
Restore default strobe
Restore Defaults Cancel Apply

Network setup: Connect to or disconnect from the CleverScan device

Presets: Create a new settings profile or load an existing one.

° Presets

Presets
Load profile
CDLab

Save current settings as:

s

Delete

Save

|CDLab_DeveIopement

Layout: Save a new panel layout and load or delete an existing one.

0 Layout

x
Layout
Load layout Delete layout
CDLab_Support ~
Save current layout as: Save layout

‘Operamr_ll
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9.4 MenuHELP

This menu group mainly provides commands used in case of trouble shooting. In addition the user
can also get detailed information about the software and corresponding updates:

Help
Show log
Show log (previous)
Open manual
Version
Send us feedback
Check update
What's new?

Copyright

Show log: Show event protocol of the current CleverScan session
Show log (previous): Show the event protocol of the previous CleverScan session

Open manual: Open the manual in the PDF-format. Make sure a PDF-reader (e.g. Adobe Reader) has
been previously installed.

Version: Display the number of the current CleverScan software version
Send us feedback: Report bugs using the predefined form in the dialogue
Check update: Download and install available update packages

What's new?: Show all new features added to the latest version

Copyright: Get copyright info about the CleverScan software
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10 Troubleshooting

Below you can find a list of known problems that may occur when working with the scanner or the
CleverScan software.

In case of further or different problems please contact the WinCan support team
(support@wincan.com).

Connection to the camera fails

1. Check whether the camera is turned on and the battery has got sufficient capacity (min. 25%)
2. Check whether the green network cable is undamaged and properly connected

3. Use a USB-C-RJ45 adapter and a network cable with a higher data flow as an alternative:

o | -~ B

SuperSpeed USB (USB 3.2 Gen 1) 2.5 Gigabit LAN RJ45 jack
USB Type-C™ male

4. Check the network configuration as well as the connection quality

5. Restart the camera and the CleverScan software. Wait until the control lamp on the camera head
switches from RED to GREEN.

Camera does not move or scanning process crashes:

1. Move the camera up and down pushing the green buttons on the camera chassis: the camera
head then must move upward and downward respectively. In rare cases the warning message
below may pops up: press the lower green button shortly to unblock the cable roll:

o Warnung X

| Der Scan wurde abgeschlossen aufgrund eines
: Schaltereignisses am Kameraoberteil. Kamera blockiert!

Especially check whether the camera cable is well lubricated!
3. Make sure the depth sensor (Laser dot) does not point to any water surface

Move the camera head downward and mind about depth values that should be within an
expectable range.

5. Restart the camera and the CleverScan software.
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The scan quality is insufficient:

Ask your reseller for the Green Laser extension. This technical upgrade significantly improves the scan
quality:

1.) Fasten the green laser extension on the camera head as illustrated
to the left.

2.) Connect the external loading device to the power plug of the green
laser battery. Wait until the battery is completely loaded an plug the
power cable.

3.) Turn on the green laser extension with the blue button.

The GPS device TRIMBLE R2 does not provide any values:
1. Check whether the GPS device has been detected by the system as a WLAN source.
2. Check the GPS settings in the option dialogue of the CleverScan software:

oOptionen X
Optionsuchen  Positionierung
Gerdt  service
% Ansicht
Quelle
L) Lokal Gerit <keine Auswahl> v
‘ @ Positionierung ot
@ Netzwerk Empféngerplatzierung

() Empfanger auf das Gerat gelegt

== Aligemein © Empfanger auf den Boden gelegt

é' (O Benutzerdefinierte Empfanger Platzierung
Scannen =
Hier kann man
;::‘,? Positionierungskorrekturen einstellen. wo
Verarbeitun: . ~
9 Verwenden Sie die VX Map-Einstellungen, falls verflighar sich das GPS
N befindet
Tastenkombinationen Z-Versatz
Elevation Orthometrisch+Ellip ~
Farben |

3. Check whether the CleverScan software shows the text Connected in the status bar when running
in the scan mode:

¥ Getrenn] © Verbunden| ' 00°C € 00

4. Right-click on this text field and copy the GPS coordinates into EXCEL (for further use), hitting the
context menu command Copy.

Post-processing fails
1. Restart the software and try to post-process again
2. Repeatthe scan

Scan data are not shown
Repeat the post-processing of the scan
CleverScan cannot connect to Wincan VX

1. Quit the software if there is already running another instance of CleverScan
2. Restart Wincan VX

Page 33



