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Foreword

Thank you for using BOCHU FSWELD Intelligent Welding Control System!

BOCHU CypWeld Intelligent Welding Control Software (hereinafter referred to as CypWeld)
is the operating software for the Intelligent Welding Control System. BOCHU FSWELD 3800
Intelligent Welding Control System now incorporates specialized features such as point cloud
reconstruction and large - line - scan initial positioning, in addition to its core functionalities
including robotic arm TCP calibration/zero-point calibration, workpiece initial positioning, weld
seam extraction, weld seam editing, batch weld seam generation, path planning, simulation,
weld seam seeking, arc tracking, continuous fillet welding, multi - layer multi - pass welding,

corbel parametric modeling, and multi-workstation machining control.

Before using the software, please be sure that CypWeld is only available for actual
processing when working with BOCHU intelligent welding CNC host and the corresponding
license. CypWeld will be in DEMO mode if working in an unauthorized CNC host or PC, or
without licenses. Meanwhile, to utilize the special functions of the FSWELD3800 Intelligent
Welding Control System, please ensure proper configuration of the corresponding equipment
software, as the hardware of the FSWELD2800 does not support all the features of the
FSWELD3800.

Please note that this manual only serves as the instruction of the special features of
FSWELD3800. Please refer to other manuals or contact technical support for other software

instructions besides CypWeld.

This manual is based on CypWeld 10.2502.6.0. We apologize for the fact that the software
you are using may differ in some respects from what is stated in this manual due to the
continuous updating of system features. We make every effort to ensure that the contents of
the manual are applicable, but reserve the right of final interpretation. Contents of this manual

are subject to change without prior notice

For any questions or suggestions during usage, please contact us through the information

provided.
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Convention Symbol Explanation
> Notice: Supplementary or explanatory information for the use of this product.

» Caution: If not operated as specified, it may result in minor physical injury or equipment

damage.
» Warning: If not operated as specified, it may lead to death or serious physical injury.
» Danger: If not operated as specified, it will cause death or serious physical injury.
Safety Statement

The operation of the robot/external axis and the final welding result are directly related to
the welding material, welding machine, gases used, gas pressure, and the parameters you set.
Please set all parameters carefully and diligently according to your welding process

requirements.

Improper parameter settings or operations may result in suboptimal welding quality,
equipment damage, or even personal injury. FSWELD incorporates built-in safety features;
however, both equipment manufacturers and end users are required to strictly follow all

operating procedures to minimize safety risks

BOCHU shall not be held liable for any direct or indirect losses arising from the following

circumstances:

» Losses caused by misuse of this manual or the product;

> Losses due to non-compliance with safety guidelines;

» Losses resulting from force majeure events, such as natural disasters.

Additionally, welding systems in operation carry inherent risks. Users are responsible for
ensuring that they have comprehensive fault handling and safety protection mechanisms.
BOCHU assumes no responsibility for any incidental or consequential damages resulting

therefrom.

www.bochu.com



@ Bo CHU CypWeld Intelligent Welding Control Software User Manual

Revision History

Version No. Date Description

V2.1.0 2026/01/08 Updated based on CypWeld 10.2502.6.0.
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Chapter T FSWELD3800 System Overview

1.1 Product Introduction

The FSWELD3800 Intelligent Welding Control

System builds upon the original
FSWELD2800 by adding BCW181P 3D Laser Profiler and corresponding cables, and upgrading

the host to the more powerful HypTronic3_HPC3870E-W CNC host.

ANotice: The software is backward compatible with FSWELD2800. However, as this CNC
host is dedicated to FSWELD3800, functions such as point cloud reconstruction and

large line scan rough positioning are not available for FSWELD2800.

1.2 Product Components

The components of FSWeld3800 include HypTronic3-HPC3870E-W CNC Host, BCW181P
3D Laser Profiler, BCW600P Seam Tracker and other cables.

Table 1-1 FSWeld3800 System Material List
HypTronic3_HPC3870E-W

BCW181P BCW600P
CNC Host*1 3D Laser Profiler,

Seam Tracker*1

BCW600P C€

©BOCHU

Lo  aE@e

SO0 96| 69006 FOOOOOEOEO (EOOEOEOOOO
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Calibration Triangular 10-30 Towline Power Cable Towline Cable

Pyramid+1 (As required)

ANotice: The components and quantity may vary according to different packages. The

above list is for reference only.

1.3 Supported Machine Types

Table 1-2 Adaptable Machine Types

e T

Ground rails

Ground rail cantilevers

www.bochu.com
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e e

8-axis
gantries/cantilevers

9-axis
gantries/cantilevers
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1.4 Applicable Workpieces

Horizontal plate and assembled vertical plate, generally for H beam/.

> A horizontal web, unobstructed when viewed from above.

&Notice: The web plate can be a trapezoid with non-uniform width.

» The horizontal plate needs to be approximately level, with an inclination angle less than

15°. The presence of holes is permitted.

> The vertical plate(s) can be attached on top of the horizontal plate (e.g., stiffeners
perpendicular to the web plate on an H-beam web). The spacing between parallel rib
plates must be greater than 20 mm. The upper edge of the vertical plate should have an
inclination angle within 30°, a thickness between 5 mm to 40 mm, and an aspect ratio

(length to width) greater than 10:1.

Figure 1-2 Diagram

» The thickness of the plates can be different, but the thickness of the same plate must be
consistent.

&Caution: The unsupported workpiece types are as follows
1. Horizontally placed curved plate.
2. Obliquely placed flat plate or curved plate.

3. Horizontal plate placed on the vertical plate to form an obstruction..

www.bochu.com -
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Chapter 2 Hardware Description
2.1 BCW181P 3D Laser Profiler

2.1.1 Technical Specifications

Table 2-1 BCW181P Specifications

Near FOV

Far FOV

Clearance Distance
Measurement Range
Scanning Frame Rate
Laser Safety Class
Power

Dimension

Weight

Working Temperature
Storage Temperature

Humidity

www.bochu.com

1000 mm

2600 mm

700 mm

1000 mm

1140 fps @ 1T m depth measurement range
Class 3B

12V DCto 24V DC

354.1 mm x 65 mm x 123.4 mm
1.6 kg

0°C to 45°C

-30°C to 80°C

20% to 85% RH (Non-condensing)
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2.1.2 Interface Description

CypWeld Intelligent Welding Control Software User Manual

Figure 2-2 The interface layout and the pneumatic protection device

1. Laser

2. Laser Indicator
3. Status Indicator
4. Power Indicator
5. Image Sensor

6. Power, /0 Interface

www.bochu.com

7.

8.

10.

11.

Gigabit Ethernet Port
Screw Holes
Laser Safety Label

Protective Window Quick-Change for

Laser Filter

Protective Window Quick-Change for

Image Sensor Filter
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Table 2-2 Interface and Indication Specifications
Name Desoipion

Laser It sends out the laser to the object's surface.

It displays the operating status of the laser. The indicator light turns green when the

Laser Indicator
laser is operating normally.

It displays the operating status of the device. The indicator light turns yellow when

Status Indicator
the device is working properly.

It displays the status of the power supply. The indicator light turns blue when the

Power Indicator
device is powered on normally.

Image Sensor It acquires the laser contour of the object.

It provides power supply, input/output signal, and serial port functions. Featuring a

Power and 1/0
threaded design, the interface can be screwed tight to reduce loosening caused by

Connector
vibrations in the field.

GigE Interface The aviation plug to RJ45 adapter with Gigabit Ethernet port features a threaded
interface. The interface is used to secure the connection between the device and the
cable. It can be screwed tight to reduce loosening caused by vibrations in the field.

Screw Holes Eight M6 screw holes on the top of the device are used to fix the device to the
mounting bracket. It is recommended to use the hexagon screws for installation. If
other screws are required, countersunk screws are recommended. The screw length
should be shorter than the combined thickness of the mounting plate and the depth

of the screw hole.

Laser Safety = Displays the laser-related information and safety warnings of the Profiler. The yellow

Label triangle on the label indicates the location of the laser emission.
Protective Supports and secures the protective window for the laser filter. It also allows for easy
Window window removal and replacement on site.

Quick-Change

for Laser Filter

Protective Supports and secures the protective window for the image sensor filter. It also allows
Window for easy window removal and replacement on site.

Quick-Change

for Image

Sensor Filter

www.bochu.com
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2.1.3 Wiring diagram

LAN-XX-A-CODE
Towline Cable

10-XX
Towline Power Cable

BCW181P Laser Profiler

HypTronic3 24V DC
EtherCAT CNC Host

Figure 2-3 Wiring diagram for BCW181P 3D Laser Profiler

&Notice:

1. XX in the diagram represents the cable length, which may vary depending on the actual

configuration.

2. It is recommended to use a power supply with at least 350 W for the HypTronic3 CNC

host.

The line laser 3D camera requires two cables:

> LAN-XX-A-CODE Towline Cable: One end connects to the Profiler, and the other end

connects to the CNC host.

> 10-XX Towline Power Cable: One end connects to the Profiler, and the other end connects
to the 24 V switch power supply. For the power cable, the brown wire connects to the V-
terminal of the 24 V power supply; the white wire connects to the V+ terminal of the 24 V

power supply, as shown in Figure 2-4 and Figure 2-5.

www.bochu.com -
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Network Cable

White cable
V+ connectstoV +
vce
GND
BCW181P Laser Profiler Y- Brown cable

connectstoV -

Figure 2-4 Wiring diagram for BCW181P 3D Laser Profiler

Figure 2-5 Wiring diagram for BCW181P 3D Laser Profiler

ACaution:

1. Both the Ethernet cable and the power cable are the matching harnesses for the

BCW181P 3D laser profiler.

2. The 24 V power box is for the exclusive use of the BCW181P 3D laser profiler.
Connecting other loads is prohibited! Otherwise, the BCW181P 3D Laser Profiler may fail

to operate normally.

www.bochu.com -
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2.1.4 Installation Position

The distance between the bottom of the laser emitter and the upper surface of the
workpiece should be maintained within the range of 700 mm to 1700 mm to ensure the optimal

field of view.

&Caution: If the installation distance exceeds this range, it may lead to increased

camera calibration errors, unclear image capture, and affect normal operation.

4{

BCW181P Laser Profiler

=T

Laser Image Sensor

-~ 700 mm < Installation Height = 1700 mm

Measurement Range Diagram

Clearance Distance
700 mm

Measurement Range/
1,000 mm

Far FOV
2,600 mm

-t

=X

Figure 2-6 Wiring diagram for BCW181P 3D Laser Profiler
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2.2 Precautions for the First Installation

Open Platform Configuration Tool — Seam Tracker Camera — Large Line Camera

Orientation, and select the desired direction.

Advanced (

Figure 2-7 Configure the orientation

How to select orientation:

Step 1 Under the mechanical arm's zero position, when observing the seam tracker toward
the extension direction of the mechanical arm's J4 axis, the side where the

indicator light is located is defined as the orientation side.

BN oy

_ _ I _ ~— - | | i
Side with indicators _ ? Side without indicators :

Figure 2-8 Confirmation of indicator light position

www.bochu.com -
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Step 2 Observe the orientation of the indicator light (as shown in the figure below) and fill

in the installation posture of the line camera.

Figure 2-9 Different orientations of large line camera initial

www.bochu.com
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Chapter 3 Debugging and Configuration

3.1 Line Scan Camera Connection

Step 1 Please follow the BCW181P 3D Laser Profiler Installation Manual to finish the

installation, and configure the camera type,_ orientation and installation position in

Platform Configuration Tool.

B Platform Configuration Tool

Save Import

| Layout Config Embedded Seam Tradker

anfig

¥ 500mm
Seam TrackerCamera ¥ ~1300mm
¥ 1300mm
¥ Omm

General Input

al Qutput

Figure 3-1 Configure the camera type and installation position

www.bochu.com n
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Step 2 Open CypWeld, locate and open the Seam Tracker interface on the left bottom

corner, click Third party camera control under Debug, and enter the configuration

page.

@ ¢ & & IO
Recoine ot Caners Image Profile 3D PointCloud  RGB Image

M Coord W ROI  Extract

Third party camera control

Groove Debug

Return Home Robot! TCP(-187.639, -1935.829, 873.459, -179.167° , 0.464° , 90.714° )

Figure 3-2 Seam tracker debugging

Step 3 Click Connect Cameraunder Third party camera control.

sy Third party camera control

Line scan camera
model :
Line scan camera
installation position:
Hikrizion camera comtrol

EEE’HIBIP-'.IL Camera

E_]'l axis

Connect Camera

Exposure time: S e

|

Camera Gain: U

Figure 3-3 Third party camera control

www.bochu.com
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Step 4 After the successful connection, the Start scanning button will be available to click.
Select Data: Original, click Start scanning, and a black-and-white image from the
camera will be displayed on the right screen. The camera connection configuration
is considered complete once you confirm that the physical object can be clearly

identified with the current exposure parameters.

5! Third party camera control

Line scen cemers ‘BC'HISIP-‘HL camera |
I'I'IGdE]..

Line scan camera
installation position:
Hikvisiun camera l::c:ntro].

\]1 axis \

I Connect Camera I Disconnect camera

Start =zcanning end zcan

() Data: Foint Cloud I@ Data: Original

Exposure time: 300 3
Camera Gain: 0 s
Camera Frame Rate: 200 :

Maximum achievable 500
frame rate: |

Figure 3-4 Select Start Scanning

85 Third party camera control
Ligs sown cmers GRGIETL smera
Line sean cemars
installation position:
Hikvizion csmers contrel

[Tt wis

Connect Canern

Esposurs time: 00
Camers Guin: 0

Comern Frome Bate: 200

Maximem achisrable |
Frame vats ,m

Timestanp offset (as): 0O
BOT { Mei ght)
BOL (YOffzet): 52
BOI (wideh): !
EOL (X0fExat): G

Downssapling factor: ||

Initial pozitioning [; g

line spacing:

Point cloud

reconstruction line =
2D Camers Trigger 5o -

[ Tricger 20 camera

One-click upgrade comera fivewars

Opan and dizplay point cleud , >

Figure 3-5 Black-and-white image displayed on the right screen
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3.2 Large Line-Scan Camera Initial Positioning

3.2.1 Pre-calibration Preparation:

Step 1 Execute TCP calibration, and ensure the TCP calibration accuracy error is within 1.5
mm. Refer to the third Chapter of CypWeld Intelligent Welding Controlling Software

User Manualfor detailed TCP calibration.
Step 2 Configure the static IP of BCW181P.
1. Method 1: Automatically modify static IP

a. Navigate to the camera IP configuration tool "IPConfigCH" via the path:
C:\Program Files (x86)\Friendess\BCVWeldTrack\lpConfig. Click the
Quick Configuration button and close the tool after the loading is
complete. This function automatically modifies the IP address of the
large line scan camera and the adapter IP, ensuring they are in the same

network segment.

R 2

#+=: Reaftek Gaming 2.5GbE Famity Controller
IP: 10.1.51.252
518:255.255.255.0

= MTU: 9000
13t DHCP 83

[+ : ASIX USB to Gigabit Ethernet Famity Adapter
IP: 0.0.0.0
}E9:0.0.0.0
BH=MTU: -1
1R BRIPET

HENEE

FEEE ' —REE l| Rl

Figure 3-6 Quick configuration interface

www.bochu.com n
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2. Method 2: Manually modify static IP

a. Locate the network adapter port connected to the large line scan camera
and configure the IP address according to the steps shown in the figure

below. Example IP modification: 169.254.50.1.

w

| Internet Protocol Version 4 (TCP/1Pvd) Properties X
Networking
General
Connect using
& Intel(R) Ethemet Connection (11) 1218V You can get IP settings assigned automatically if your network supports

this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Configure...
This connection uses the following tems: 2 (O Obtain an IP address automatically 3
¥ %9 GoS Packet Scheduler 1 A | @ Use the following IP address{
L .V' _3_Intemet Protocol Version 4 (TCP/IPv4 IP address: 169 . 254. 50 . 1
| a Microsoft Network Adapter Muttiplexor Protocol
¥l s Microsoft LLDP Protocol Driver Subnet mask: (255, 0 .0.0
" . Intemet Protocol Version 6 (TCP/IPvE) Default gateway:
¥ g Link-Layer Topology Discovery Responder
] 5 Link-Layer Topology Discovery Mapper |/0 Driver ~ sl e mifimabica
< > 0 Ld . T NS . R RRTR T
(® Use the following DNS server addresses:
Install.. ninsta Properti
e i Preferred DNS server:
Description

Transmission Control Protocol/Intemet Protocol. The default Alternate DNS server:
wide area network protocol that provides communication
across diverse interconnected networks

[ validate settings upon exit Advanced...

4
0K Cancel | i OK I Cancel

Figure 3-7 IP Modification interface

b. Configure a static IP for the large line scan camera in the 3DMVS
software (taking version V3.1.2 as an example) — only the last segment
of the IP address needs to be modified. Ensure the IP address of the
adapter port and the large line scan camera are in the same network

segment but not duplicated.

Device List

Modify IP adaress to make device avalable,

169.254,50.1 - 169.254.50.254

Figure 3-8 Modify the static IP of the BCW181P

www.bochu.com
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Step 3 Disable the IP Address of the BCW181P 3D Laser Profiler.

www.bochu.com

To prevent the seam trackerr software from mistakenly connecting to the
large line scan camera, disable the IP address of the BCW181P 3D Laser

Profiler before launching CypWeld.

Double-click to open the 3DMVS software. Locate the connected BCW181P
Line Laser 3D Camera in the device list, record its IP address, and then close
the software. (As shown in the figure, the IP address of this line laser 3D

camera is 169.254.50.156.)

Device List

a ' Maodify IP address to make device available,

0 169.254,50.1 - 169.254.50.254

(Device Name) # -
IP Address:

Subnet Mask:

Default Gateway:

Figure 3-9 Line laser camera IP address
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3. Navigate to the camera IP configuration tool "IPConfigCH" via the path:

C:\Program Files (x86)\Friendess\BCVWeldTrack\IpConfig. Open the tool and

click Disable Camera.

4. Check the IP address of the BCW181P 3D Laser Profile and click Save and

Return to complete the camera disablement setting.

HERIMPREER: 7

B : Intel(R) 1210 Gigabit Network Connection
IP: 0.0.0.0
$#65:0.0.0.0
BHEMTU: -1
a3f: DHCP 181,

4= : Intel(R) 1210 Gigabit Network Connection #2
IP: 169,254.50.155
#79:255.255.0.0
PHEMTU: 9000

FHRFIMET M 2
181

#BN.2:

1P: 169.254.50.156
$i§#9:255.255.255.0

s fEspR
ABHNPTERF: 169.254.50.155

IP;: 169.254,117.55
{59:255.255.255.0

s BsIplst
HENPHERR: 169.254.117.54

183 DHCP {83,

— O X

183 DHCP 183f,

BNRE

B Tt o o M B PO P Tappes

3.

RFEE

‘ B =n=s
Flfe: Intel(R) 1210 Gigabit Network €)n ; i
Atelin 2 : Mzmiam IP: 169.254.50.156 I
1%85:0.0.0.0 Clezmigin2 IP: 169.254.117.55
FHEMTU: -1

EE: BNEAR, BREERIATHIEE., Hi2RRE

FHIRE

FmE — R BT

1.

Figure 3-10 Check the IP of the camera as disabled and click Save and Return
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Step 4 Set the appropriate Exposure and ROI.

1. Double-click to open the 3DMVS software (taking version V3.1.2 as an

example), locate the corresponding BCW181P 3D Laser Profiler in the settings

list, and click the Connectbutton.

Figure 3-11 Connect to enter 3D Laser Profiler,

2. Navigate to Common Feature — Image Control — Exposure Time. During
calibration, set the exposure time to 10000 ps to ensure clearer imaging,

which facilitates calibration.

BCW181P-WL(00DA5916581)

Common Feature Algorithm Feature All Feature

¥ Image Control

) | 600.0000

10000.0000
20104

* Trigger Control

Figure 3-12 Exposure time configuration

&Caution: After calibration, the exposure time must be adjusted back to 500 ps to 600
us.

www.bochu.com
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3. In the Draw RO/ row, click the MAX icon to restore the maximum frame size.

You can view the black-and-white camera image via the preview button.

BCW181P-WL(DODA5916581)

‘Common Feature | Algorithm Feature

¥ Image Control

Laser Enable ]

* Trigger Control

Figure 3-13 Set ROI to restore maximum frame size

4. Click Feature Save — Execute and then exit the software.

BCOW181P-WL(00DA5916581)

'COMMONFEARUREN Algorithm Feature

~ Image Control

Save Features

User Set Current 1

User Set Selector User Set 1

? Trigger Control

Figure 3-14 Save parameter settings and execute

5. To prevent point cloud fluctuation during calibration, it is recommended that

the working distance (in height) be within the range of 0.7 mto 1.7 m.

www.bochu.com
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3.2.2 Manual Calibration of Line Scan Camera

Click Tools — Parameter Settings — Line Scan Calibration to enter the TCP calibration

interface. The operation procedure for calibration can be referenced in the following diagram.

Scan the Scan the Collect robot arm
calibration coordinates data end-effector Collfzt 6 Calculat? the Finish
fixture via seam tracker coordinate data setof data matrix

Figure 3-15 Calibration diagram

Tool PLC Global Procedure  Offline Programming Connection Help Statistics
¥ Process ¥ Parameter Parameter ¥ Parameter Status ~ v

Parameter Settings » One-Click Auto Calibration

Monitoring Tool » Calibration Workstation Configuration

Debugging Tool » Worktable Surface Calibration

Auxiliary Tool » TCP/Zero Point Calibration

Tracker Measuring TCP Auto Calibration

Arc Tracking Analysis Tool Auto Eye-Hand Calibration

Seam Tracker Protective Lens Check Line Scan Camera Calibration
Auto Calibration of Line Scan Camera
Line Scan Camera Semi-Automatic Calibration
Assembly Matrix Calibration
CleanTorch CutWire Setting
Workstation Processing Settings

Mark Settings

Set Docking
Figure 3-16 Enter the calibration interface

Step 1 Prepare a disk calibration fixture with a diameter of 300 mm and a thickness
greater than 8 mm, and mark its center point to facilitate alignment with the laser

line and TCP during subsequent calibration.

Figure 3-17 Disk calibration fixture

www.bochu.com
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Step 2 Prepare an infrared night vision device. Since the line laser of the large line scan

camera is invisible, it can be observed through the night vision device's screen.

Figure 3-18 Infrared night vision device

Step 3 Click Start Recognition. When the camera status shows as connected, it indicates

that the line laser has been activated.

Hand-Eye Calibration

1. Preparations

1. Ensure the robotic arm's point rotation accuracy is within 2.5mm, dick [Start Recognition]
to activate the line laser;

2. Prepare a disc and place it within the field of view, align the laser line with the center of the disc,
and collect seam finder data;

3. Then, move the robotic arm to the center of the disc and collect end tip data;

4, Return to Step 2, collect at least 6 sets of data, dick [Calculate Matrix], if the residuals
are acceptable, dick [Save to Seam Finder].

Camera Information
Camera Status: Start Recognition | Stop Recognition

Camera Installation Location: 11 axis

Figure 3-19 Recognize the line scan camera
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Step 4 Collect Data: Seam tracker recognizes coordinates

1. Place the disk calibration fixture at a certain height within the camera's
line-of-sight range. Jog the external axis or the robot arm’'s J1 axis so that
the line laser in the infrared camera night vision image passes exactly

through the center of the disk. Click Collect Data to acquire the seam finder

recognition coordinate data.

=

| The white line laser of the infrared
S device goes through the circle center

2. Data Collection

Seam finder recognition coordinates

Collect Data

Figure 3-21 Collect seam tracker recognition coordinates
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Step 5 Collect Data: Robot arm end coordinates

www.bochu.com

Without moving the external axis, jog the robot arm to the center of the disk
so that the TCP precisely contacts the center point. Click Collect Data to
acquire the robot arm end coordinate data. This completes the collection of

one set of data.

~

N

Figure 3-22 Jog the robot arm to make TCP contact the center point

Robot arm end-effector coordinates

Collect Data

Clear All Data

Figure 3-23 Collect robot arm end-effector coordinate data
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Step 6 Reposition the disk calibration fixture to different locations and heights, and repeat
the collection process to obtain at least 6 sets of data. For each set, it is

recommended that the X, Y, and Z axes each have a deviation of at least 50 mm.

2. Data Collection

Seam finder recognition coordinates

Collect Data

Delete Selected Clear All Data Calculate Matrix

Figure 3-24 Repeat the operation to complete collection of 6 data sets

Step 7 After all data is collected, click Calculate Matrix to begin the calibration calculation.

It is recommended to keep the calibration result error within 10 mm.

2. Data Collection

Seam finder recognition coordinates

Collect Data

Collect Data

Delete Selected Clear All Data Calculate Matrix Save to seam tracker

3. Calibration Results
Before calbration: (1140.183, 280.0707, 942.5

67, 0.0044, 0.0687, 1.5535)

7
73

. 945738, 0.0046, 0.1007, 1.5465)

After calibration: (1104.4754, 280.9835

Error Mean

Error Root Mean Square
Before Calibration 68.324mm

Maximum Error
69.243mm 87.099mm
After Calbration 5.23mm 5.992mm 2.386mm
Calibration results:

Figure 3-25 Calculate calibration results based on the matrix.
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Step 8 At this point, the calibration operation is complete. Click Save to Seam Tracker to
save the line scan camera hand-eye matrix result, then click OK to exit the

calibration interface.

3. Calibration Results

Before calbration: (1140.183, 280.0707, 942.5767, 0.0044, 0.0687, 1.5535)
After calibration:  (1104.4754, 280.9835, 945.738, 0.0046, 0.1007, 1.5465)

Error Mean Error Root Mean Square Maximum Error
Before Calibration 68.324mm 69.243mm 87.099mm

After Calbration 5.23mm 5.992mm 2.386mm

Calibration results:

Figure 3-26 Save calibration results
3.2.3 Line Scan Camera Automatic Calibration

Click Tools — Parameter Settings — Calibration to enter the Begin Calibration. The

operation procedure for calibration can be referenced in the following diagram.

Place the
calibration disk

Record the teach
point 2

Record the teach
point1

Record the Start

. . Finish
posture calibration

Figure 3-27 Line scan camera automatic calibration

Tool PLC Global Procedure  Offline Programming Connection  Help Statistics
X Process ¥ Parameter Parameter ~ Parameter ~ Status ~ X

Parameter Settings » One-Click Auto Calibration
Monitoring Tool » Calibration Workstation Configuration
Debugging Tool » Worktable Surface Calibration
Auxiliary Tool » TCP/Zero Point Calibration

Tracker Measuring TCP Auto Calibration

Arc Tracking Analysis Too Auto Eye-Hand Calibration

Seam Tracker Protective Lens Check Line Scan Camera Calibration
Auto Calibration of Line Scan Camera
Line Scan Camera Semi-Automatic Calibration
Assembly Matrix Calibration
CleanTorch _CutWire Setting

Workstation Proce:

Mark Settings

et Dackin

Figure 3-28 Entering the Auto Calibration of Line Scan Camera Interface
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Step 1 Prepare two calibration disks and place them within the robot's working range with

a height difference of 300 mm and a horizontal separation of 500 mm.

Figure 3-29 Calibration disk height difference of 300 mm

Step 2 Align the TCP with the center of each calibration disk in turn, and record Teaching

Point 1 and Teaching Point 2.

Figure 3-30 Align TCP with calibration disk center
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Auto Calibration of Line Scan Camera

I. Preparations

1. Place two calibration discs 300mm apart in height and 500mm apart horizontally within the robot's work range.

2. Align the TCP with the centers of the two calibration discs as shown, and record Teach

Point 1 and Teach Point 2 in order.

Record Teach Point 1

W(CS coordinates: -708.1120,-1557.5220,494. 1860,-2.5610,-0.0570,1.5270

Record Teach Point 2

WCS coordinates: -81.2940,-1539.8120,348.0150,-2.5610,-0.0570,1.5270

Figure 3-31 Record teach point 1 and teach point 2

Step 3 Move the line scan camera to a position between the two calibration disks. Jog the
robot arm posture to avoid occlusion during the line scan camera’s scanning, then

click Record Posture.

Figure 3-32 Jog the camera to the position between the two calibration disks
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3. Move the line scan camera between the two calibration discs as shown,
jog the robot to avoid blocking the line scan camera, and dick **Record Posture**,

Record posture

WCS coordinates: -618.0640,-1192.0540,624.1590,-2.5610,-0.0570,1.5270

Figure 3-33 Record posture

Step 4 Click Start Calibration. A pop-up prompt will appear; select Yes. The line scan
camera will then perform automatic scanning to acquire data, followed by the

seam finder scanning to calculate the calibration result.

g Record”
Confirm
WCS coordinates

3. Move theline s
jog the robot to a

Please ensure that the target point has been recorded!
y Recor

WCS coordinates
Before moving, please ensure that parameters such as iding speed and

machining speed are set without safety risks!
2: Calibration

Please ensure that the entire space from the current position to the target

P start position contains no safety risks!

Do you want to start the movement?

3. Calibration Res

Before calibratior
After calibration:

Mean Error Root Mean Square Error Max Error

Before Calbration Omm

After Calibration Omm

Figure 3-34 Start calibration
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Step 5 After the automatic calibration is completed, the current calibration status will

display as "Calibration successful". It is recommended to keep the calibration

result error within 5 mm. At this point, the fully automatic calibration operation for

the line scan camera is complete. Click OK'to exit the calibration interface.

2: Calibration

P start

3. Calibration Results and Analysis

Before calibration: 1313.9355,243.3661,833.6760,0.0065,0.0480,1.5374

After calibration:  1311.5467,242.5919,836.1914,0.0055,0.0434,1.5361

Before Calibration

After Calibration

Calibration results:

www.bochu.com

Figure 3-35

Root Mean Square Error Max Error
4.475mm 6.721mm

1.775mm 2.517mm

. Cancel

Calibration successful
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3.2.4 Line Scan Camera Semi-Automatic Calibration

Click Tools — Parameter Settings — Line Scan Semi-Automatic Calibration to enter the
TCP calibration interface. Begin calibration. The operation procedure for calibration can be

referenced in the following diagram.

Move the robot
to collect the Caculatg the Finish
" matrix
coordinates

Scan the marker Ach'ure the.
recognized points

Place the
marker

Figure 3-36 Line scan camera fully automatic calibration flowchart

Tool PLC Global Procedure  Offline Programming Connection Help Statistics
Y Process ¥ Parameter Parameter ™ Parameter ¥ Status ~ ¥

Parameter Settings » One-Click Auto Calibration

Monitoring Tool g Calibration Workstation Configuration

Debugging Tool > Worktable Surface Calibration
Auxiliary Tool » TCP/Zero Point Calibration
Tracker Measuring TCP Auto Calibration
Arc Tracking Analysis Tool Auto Eye-Hand Calibration
Seam Tracker Protective Lens Check Line Scan Camera Calibration
Auto Calibration of Line Scan Camera

Line Scan Camera Semi-Automatic Calibration

Assembly Matrix Calibration

Figure 3-37 Enter the line scan camera fully automatic calibration flowchart

Step 1 Ensure the robot arm'’s TCP point around accuracy is within 2.5 mm. Place multiple

markers within the scanning area.

-

Sl

Figure 3-38 Place markers
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Step 2 Ensure the external axis scanning speed is set to 150 mm/s. Click Start
Recognition. The scanning status will change from /d/e to Scanning. Use the WKB

to move the external axis so that the line scan camera covers the scanning area.

Line Scan Camera Semi-Automatic Calibration

Verification interface

L. Preparations

1. Ensure the robotic arm's point rotation accus

ithin 2. 5mm, dick [Start Recognition] to activate the line laser;

2. Prepare a disc and place it within the field o align the laser line with the center of the disc, and collect seam finder data;

3. Then, move the robotic arm to the center of the disc and collect end tip data;

4. Return to Step 2, collect at least 6 sets of data, dick [Calculate Matrix], if the residuals are acceptable, dick [Save to Seam Finder]
5. Click [Calculate Matrix]. If the residuals meet the criteria, dick [Save to Seam Tracker] to complete the calibration.

Camera Information Function Buttons
Camera Status: gress
Camera Installation Location: 1 axis End recognition

Tdentify Corner

Capture point cloud Restore point cloud

. ___________________________________________ |
Figure 3-39 Start recognition

Step 3 After scanning is complete, click End recognition. The point cloud interface will
display the scanning results.

Line Scan Camera Semi-Automatic Calibration

Verification interface

1. Preparations

1. Ensure the robotic arm’s point rotation accurac in 2.5mm, diick [Start Recognition] to activate the line laser;
2. Prepare a disc and place it within the field n the laser line with the center of the disc, and collect seam finder data;
3. Then, mov e robotic arm to the center of the disc and collect end tip data;

4, Retumn to Step 2, collect atleast 6 sets of data, dick [Calauiat ], if the residuals are acceptable, dick [Save to Seam Finder]

5. Click [Calculate Matrix]. If the residuals meet the criteria, 0 Seam Tracker] to complete the calibration.

Camera Information Function Buttons
Camera Status: Idle.
e Ttk sfion Localon T e Start Recognition End recognition Obtain recognition point

Identify Corner Capture point cloud

Delete selected row

Figure 3-40 End recognition

Step 4 Click /dentify Corner to allow the system to automatically acquire feature points.
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You can manually delete or retain the necessary feature points. For feature points
that were not automatically detected, you can select them by pressing Shift + left

mouse button.

&Notice: To delete a feature point, select the corresponding coordinate row, then click
Delete Selected Row. A confirmation pop-up will appear (it may be necessary to click

on the taskbar to display the pop-up). Click OK'to proceed, as shown in Figure 3-42.

x '
0.000  ~dd... -33... Tdentify Corner Capture point cloud Restore point cloud
0.000 -45.. 2

0.000 -19... -33 .
0.000 -24... —~48... v
0.000 -38... —48... 2
0.000 —~46... —46... |
0.000 5. —47... 5
1
7

-

B

Delete selected row

Figure 3-41 Select feature points

Figure 3-42 Delete selected row

Step 5 After selecting all feature points, click Obtain recognition points. The line scan
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camera recognition coordinates will be extracted automatically.

Line Scan Camera Semi-Automatic Calibration

Verification interface:

Move to

Camera Information Function Buttons

Ide.
st g o Obtain recognition point

Tdentify Corner Capture point cloud Restore point cloud

Robot arm end- ffector coor

Error Mean Maximum Error

Delete selected rom

Figure 3-43 Obtain the line scan camera recognition coordinates
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Step 6 Following the order of point selection, select the row corresponding to P17, click
Move to the selected point, move the robot arm to align the TCP tip with the feature
point, and then click Record current position. Repeat the above steps to complete

the collection of robot arm end coordinates for all 6 feature points.

&Caution:

1. After clicking Move to the selected point, once the external axis has moved to that point,
the external axis must not be moved further. Only move the individual axes of the robot

arm to align the tip of the robot arm'’s TCP with the feature point.

2. After recording the robot arm end coordinate for one feature point, lift the robot arm to a
safe position before selecting the next feature point, to avoid collisions with the welding

torch during external axis movement.

II. Camera scanning
e an camera recognition coordinates
pm finder data; Y (0, -44.5, -337.5)

pve to Seam Finder].

b, Move to the selected point

btain recognition point

Information Tips x
Position

Robot arm end-effector coordinates

Moving to: External axis coordinates:(-1010.7155, 0, 0),

Please ensure safety. Do you want to move?
Record current position

Delete Selected Clear Al Data

Figure 3-44 Record coordinates of the robot arm end
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II. Camera scanning

Line scan camera recognition coordinates
(0, -44.5, -337.5)
(0, -456.5, -324)
(0, -38, -487)
(0, -462, -466.5)
(0, -533.5, -192)
(0, -632.5, -196.5)

Move to the selected point

I11. Record Position

Robot arm end-effector coordinates
(1343.0447, 243.8175, 495.621)
(1753.0672, 229.255, 493.2593)
(1327.0166, 244.9349, 346.6569)
(1745.7516, 229.1267, 349.7686)
(1838.1399, 224.0138, 621.3496)
(1935.5094, 222.6206, 613.5888)

Record current position

Delete Selected Clear All Data Calaulate calibration

Figure 3-45 Complete robot arm end coordinate collection

Step 7 After completing the collection of robot arm end coordinates, click Calculate
calibration. The calibration results will be generated automatically. It is

recommended to keep the calibration result error within 5 mm.

Delete Selected Clear All Data Calculate calibration :| 'Save to seam tracker

III. Calibration Results

Before calibration: (0,0,0,0,0,0)
After calibration: 1311.3912,243.5356,835.7741,0.0055,0.0426,1.5344

Error Mean Error Root Mean Square Maximum Error
Before Calibration 2.11694227083414 2.20646573539406 2.83092112586639

After Calibration 2.01794397787321 2.12777247395578 3.04006707776694

Calibration results:

Figure 3-46 Calculate calibration results.

Step 8 At this point, the calibration operation is complete. Click Save to seam tracker to
save the semi-automatic calibration results for the line scan camera, then click Exit

to leave the calibration interface.
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3.2.5 Calibration Verification

Step 1 Navigate to Tools — Debugging Tools — Seam Tracker Precision Debug. In Seam

Finder Field of View, select Line-scan camera.

Taol : Globa Procedure  Offline Pro ning Connection  Help Statistic

» Proc * Parameter Parameter Parameter Status s

Parameter Settings View

Meonitoring Tool

Debugging Tool Motion Debugging
Distance Measuring

suring
Tool

Seam Tracker Protective Lens Check Seam Tracker Debugging
Seam Tracker Precision Debug
Search Burn-in Test
Point Cloud Acquisition

Welding Debugging

nal continuous welding debugging

I:'T

E Loop Machining
Figure 3-47 Enter Seam Tracker Precision Debug interface

Notes

1. Make sure the device is ready.

2. Make sure that the target position is safe before moving.

Seam Tracker field of view

Low Visibility High Visibility ® Line-scan camera Show Camera View

Start Position

X

Read Coordinates

Recognition Position

X

Record Recognized
Coordinates

Figure 3-48 Select the field view for Seam Tracker
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Step 2 Record Start Position and Recognition Position

Jog the external axis and the robot arm's J1 axis so that the line laser of the
large line scan camera passes exactly through the center of the calibration
disc. Click Record Coordinates and then Record Recognized Coordinates

sequentially.

Notes

1. Make sure the device is ready.

2. Make sure that the target position is safe before moving.

Seam Tracker field of view

Show Camera View
Low Visibility High Visibility ® Line-scan camera Show Camera View

Start Position

X

Read Coordinates Start Motion

Recognition Position

X

Record Recognized

Coordinates Start Motion

Figure 3-49 Record start position and recognition position

Step 3 After ensuring there is no risk of collision within the robot arm’s motion range, click

Start Motion for the recognition position. Check the error between the TCP contact

point and the center of the disc.

www.bochu.com

Start Position

Read Coordinates Start Motion

Recognition Position

Record Recognized
Coordinates

Start Motion

Figure 3-50 Verify error
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Chapter 4 Function Description
4.1 Point Cloud Reconstruction

4.1.1 Specific Steps

1, Preparations
1. Teach Robo anning Posture Before Point Cloud Reconstruction

® Scan the full length

Customize

Scanning Speed

S50mm /s

Current Workstation: A

2. Start Scanning Point Cloud

Chick [Start] to begin scanning the point doud. The robot will start moving

b Start Stop

art Point Cloud Reconstruction

Start Reconstr

Filter point doud below the w

Figure 4-1 Point cloud reconstruction interface
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Step 1 Preparation: Set and adjust appropriate exposure and ROI.

1. Double-click to open the 3DMVS software (using version V3.1.2 as an
example). Navigate to Common Feature — Image Control —~ Exposure Time.

For point cloud reconstruction, set the exposure time to 500 — 600 ps.

2. Open Image Control — Draw ROI. As shown in Figure 4-2, click the draw icon,
and select an appropriate frame area ensuring the workpiece is within the
frame and the ground is excluded. After drawing, click the checkmark (v) next

to the blue frame, as shown in Figure 4-3.

Common Feature ™ Algorithm Feature All Feature

¥ Image Control

-

L nable
Draw RO

Draw Filter

Figure 4-2 Draw ROl option

Figure 4-3 Select an appropriate ROI by framing
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3. Click Feature Save — Execute and then exit the software.

Step 2 After completing the teaching of the initial pose of the robotic arm, click Record

Coordinates to record the scanning pose.

Step 3 Based on the workpiece placement and the external axes configuration of the
machine model in use, combined with the world coordinate system indicator in the
digital twin scene, set the external axis for motion during scanning. Typically, for
7-axis ground rail/gantry models, it is the X direction; for 8-axis and 9-axis

gantry/gantry models, it is the Y direction.

Step 4 Set the corresponding scanning mode, scanning range, and scanning speed

(default settings are usually sufficient under normal conditions).

Step 5 Start scanning the point cloud. Click the Start button. The external axis will start
moving according to the set scanning direction to perform point cloud scanning,

while the robot arm pose remains stationary.

Step 6 After scanning is complete, click Start Reconstruction to enter the point cloud

reconstruction interface.

Figure 4-4 Point cloud reconstruction interface
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&Notice: Point cloud reconstruction automatically loads the point cloud scanned in the

previous step into the reconstruction interface. It also supports editing and

reconstructing externally imported point clouds of the same format (*.pcb).

Step 7 Set parameters according to the actual situation to control the details of point
cloud reconstruction. Hovering the mouse over underlined parameters displays an

illustration of the current parameter. For parameter explanations for different

workpiece types, please refer to Reconstruction Parameters.

Step 8 After completing parameter settings, click Start The reconstructed 3D model will
be displayed. You can check the display status of the point cloud and the solid
model according to actual needs. Hold down the mouse wheel and drag to rotate

the view for inspection.

B & vk 3 B 1] > @

d]
:: h
I

[y Body & PointCloud || @ Entity | v | & Sectionalview | v (% Base plate surface

(-]

Figure 4-5 Point cloud reconstruction finished

74
:;I D
<

O Point Cloud H @ Entity | v {d: Sectional view @ v

Figure 4-6 Point cloud / solid model display status
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&Caution:

1. Point cloud reconstruction does not support welding for purlin bearing plates, but solid

models can be generated.

2. Vertically, the weld seam length error is within 3 mm; in other directions, the weld seam

length error is within 5 mm.

3. Plate thickness error is within T mm.

4.1.2 Reconstruction Parameter Description

Table 4-1 Schematic Table for Some Point Cloud Reconstruction Parameters

Curve  Merge When the distance

» Threshold = 15, the two plates
Distance between the projection remain separated

Threshold curves of two plates is
less than this threshold,
the plates will be

merged.

» Threshold = 25, the two plates
merge into one plate
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Boundary Gaps smaller than this _ _
Threshold = 20, retain the boundary gaps
Projection threshold in the
Distance boundary will be filled
Threshold by projection.
|
Threshold = 30, project and fill the
boundary gaps
Minimum Plate Plates with a thickness | ©riginal point cloud A ple i

Height Interval = within the set value will

be automatically filtered

out.

Min plate height

interval = 30

www.bochu.com n
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Boundary A larger  threshold ' Threshold = 10, the curve is
- more simplified

Curve simplifies the curve
Simplification more, generating
Threshold / polygons; a smaller
Curve threshold makes the
Simplification curve more complex and

Threshold detailed.

-Threshold = b, the curve Is
more detailed

Small Volume Filters out and removes Small object filter = 10, retain

Filtering entities whose bounding small entities in the diagram

Threshold box length in the X or Y
direction is smaller than

this threshold.

Small object filter = 30, remove
small entities in the diagram
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Parameter

Web Plate Hole

Description

A larger  threshold

CypWeld Intelligent Welding Control Software User Manual

Diagram

- .
Web hole area threshold = 0.01

Area Threshold = means holes with a
larger area will be filled.
TR T

Web hole area threshold = 0.05

Web hole area threshold = 0.1
Drain Hole | The maximum width of Max drainage hole width for shaped T-section
Maximum drain holes.
Width

Upper Limit for
Base Plate

Width

The base plate width
must not exceed this

threshold.

Base plate width does not exceed this value
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@ Bo CHU CypWeld Intelligent Welding Control Software User Manual

Parameter Description Diagram

Use Only Line If checked, shapes will Unchecked, use only line

_ segments or full circles
Segments  or be square; if unchecked, -

Full Circles they will be elliptical.

Checked, use only line
segments or full circles

Threshold = 5, the two plates
remain separated

Curve  Merge When the angle between

Angle the projection curves of
Threshold two plates is less than
this threshold, the plates

will be merged.

Threshold = 15, the two plates
merge into one plate

www.bochu.com n



@ Bo CHU CypWeld Intelligent Welding Control Software User Manual

4.1.3 Auxiliary Functions

> Delete Point Cloud
m  Crop Point Cloud: Keep the selected point cloud and delete the rest.

m  Delete Point Cloud: Delete the selected point cloud and keep the rest.

v | W it Base plate surface

@

Figure 4-7 Delete point cloud

> Auto-Align & Remove Duplicates When Stitching: When scanning large workpieces with a
line laser camera, multiple scans are performed. The point clouds from these multiple
scans need to be stitched together. In this case, you can check Aufo Alignment and

Remove Duplicates When Stitching to optimize the scan results.

) @& & Undo g cro
o vl =& De

Auto-Align

B . Sectional view
“| v Remove Duplicates When Stitching v | v | & Section: i ) Base plate surface

Figure 4-8 Auto-Align & Remove Duplicates When Stitching
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> Edit Model: When the parts on the scanned workpiece are regular rectangles, circles,

polygons, or multiple rectangles, modeling can be performed by selecting points, followed

by dimension adjustment.

@ g & M Measure

& PointCloud | [ @ Enty |~ || @ sectionalview | \ @ Top view
Heielbtnd), odibel b

‘% -

€ Edit Model @ X

Add

© Edit Model

Extrusion Along world Z

T’. | Rectangle
&

2 Adjust Size
Length (mm)  1785.04
Width (mm) | 1327

Height (mm) 100

7

Figure 4-9 Edit model

> Weld Through Holes: After reconstruction is complete, you can select the plate(s) where
weld through holes need to be added. The system will automatically generate them, and

you can check the ones you wish to keep according to your needs.

By & i} @ p=] & H
& Point Cloud & Entity | v | ¢ Sectional vie - {3 Base plate surface
W Add Weld Throu... @ X (2]
Shape
Circle
Size 20 mir

Add Weld Through Holes
Weld Through Holes1
Weld Through Holes2
B Weld Through Holes3
Weld Through Holes4

e

Cancel

Figure 4-10 Generate weld through holes
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> Move: Select the part model(s) you want to move, enter the Trans/ation parameters, and

the position change is completed.

@ Entity | ~ ' Sectional view | v {21 Base plate surface
1 G

& Move

Translation parameters

Figure 4-11 Move

> Delete Model: Select the unwanted part model(s) and click Delete Mode/to delete them.

B @& wiund D T > @ 9 & ® H Measure

Iy Body v & Point Cloud & Entity | « - se al vie - / (=1 Base plate surface
2]

[x

N
.
>

Figure 4-12 Delete model
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> Measure: Click on vertices or edges of the model to measure edge length, distance
between edges, point-to-edge distance, and point-to-point distance. Right-click the

mouse and click Exit Measurementto exit the measurement state.

@ Entity | ~ ¢t Sect £ fn Base plate surface

<R

572.25mm

\

1

Figure 4-13 Model measurement

> Base Plane: By selecting a base plane, you can switch views and filter point clouds.

& Entity & Sect € {3 Base plate surface

MF Setreference pl... ® X

Setting method

“ Cancel

Figure 4-14 Set base plane
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4.2 Large Line-Scan Camera Initial Positioning

Return Welder Seam Tracker Seam Servo Point Cloud

Origin ~ Initial Positioning ¥ Tracker Status ¥ Reconstruction

Line Scan Initial Positioning

Figure 4-15 Open line-scan initial positioning

Large Line Scan Initial Positioning

Multiple Workpieces
1. Preparation
1. Correctly attach the model's bottom face to the workbench in the software
. For first-time use, set the robot’s scanning posture:
Record the scanning posture
Scanning posture: 0.0000,0.0000,0.0000,0.0000,0.0000,0.0000

3. Select Template Type:

Vertical H-Beam Initial Localization Parameter Setting

. Set the scanning speed

600mm/s
. Scan and Match

Scan and Match

Ensure the real object matches the model before starting, or collision may occur
Current Workstation: A

2. Scan Range Settings

III, Start initial positioning

Click [Start] to begin the initial positioning, and the robot will begin to move

P start

Figure 4-16 Line-Scan Initial Positioning Interface

www.bochu.com




@ Bo CHU CypWeld Intelligent Welding Control Software User Manual

Step 1 Open via Seam Tracker Initial Positioning — Line-Scan Initial Positioning in the

function bar.

Step 2 Before starting initial positioning, jog the robotic arm to the initial pose to ensure
the line-scan camera'’s field of view is not obstructed, and there is no collision risk

during external axis movement. Click Record the scanning posture.

Step 3 Set the scanning method and scanning speed. Default scanning speed is 500—600

mm/s.
Step 4 Check Scan and Match as needed.

Step 5 Click Start to initiate the positioning. The entire workstation will be scanned by
default. After successful initial positioning, Registration Successful will appear.

This concludes the line scan initial positioning process.
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Chapter 5 FAQS

5.1 Large Line-Scan Camera Initial Positioning

The troubleshooting steps are as follows:

Step 1 Close CypWeld and use the 3DMVS client to check if a successful connection can

be established.

Step 2 If the connection is successful, you can check if the IP of the line scan camera is

disabled.

5.2 Failed to Recognize Center during Matrix Calibration

Hand-eye calibration cannot be identified during manual calibration of the line laser

scanner. If manual calibration is used, you can troubleshoot according to the following steps:

Step 1 Ensure the camera's timestamp parameters are correct (unique to older firmware
versions; if updated to the latest firmware, this item can be ignored). If the
parameter of Timestamp offset is editable, you can set it to a value < -50 ms to

ensure the Point Cloud can be generated.

85! Third party camera control

Line soen camera [powigipyl camera |
model :

Line scan camera 1 axi |
. . ' . ax1is

installation position: I

Hikvision camera control

Connect Camera

Exposure time: 500

Camera Gain: [0

Ar| |4 4

Camera Frame Rate: 1200

Maximum achievable |
frge rate:

Timestamp offset (ms): 50

ROI (Height) : (1456

ROI (YOffset): 0O
ROI (Width): 1920

ROI (X0ffset): 0O

Ar| Ar] ap||ap | ar ]l a»

Downsampling factor:

Figure 5-1 Modify the timestamp offset.
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Step 2 Confirm that the disc diameter is 300 mm. A deviation exceeding 30 mm will cause

identification to fail.

Step 3 Confirm that the disc diameter is 300 mm. Verify that the ROl parameters are
reasonable and that the turntable portion is not excluded from the ROI. (Generally, it

is recommended to use default ROl parameters during manual calibration).

Step 4 Remove any interfering objects from the camera's field of view, and ensure the

turntable is placed at least 20 cm above the base surface.

5.3 No Point Cloud in Large Line laser Scanner Results.

Refer to steps 1 and 3 above for troubleshooting in Failed to Recognize Center during

Matrix Calibration.

5.4 Modifying Special Parameters in the Client or Visually Setting ROI

When it is necessary to modify certain parameters in the 3DMVS client that are not
exposed in the CypWeld software, or to visually set the ROl in the 3DMVS client, and to ensure

the parameters take effect, you can refer to the following steps:

Step 1 In 3DMVS, locate the corresponding parameter and modify it (the example below

uses line width).

BCW181P-WL(00DA5916581)

Common Feature  Algorithm Feature All Feature

> Chunk Data Control

~ Laser Stripe Control

Center Point

Standard

> LSL Range Image Control

* 3D Volume Control

Figure 5-2 Modify the line width parameter
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Step 2 After modification, locate User Set Selector, set it to User Set 1, and click Execute .
This will make the parameter take effect.
BCW181P-WL(00DA5916581)

Common Feature  Algorithm Feature All Feature

> Counter And Timer Con...
> Device Log Control

> Event Control

> Chunk Data Control

> Laser Stripe Control

> LSL Range Image Control
> 3D Volume Control

> TCP Transport Control

> Transport Layer Control

¥ User Set Control
User Set Current
User Set 1
Set Load Execute
User Set Save Execute

User Set Default Default

Figure 5-3 Save the User Set
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