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Legal Information
© Hangzhou Hikrobot Co., Ltd. All rights reserved.

About this Document

This Document includes instructions for using and managing the Product. Pictures, charts,
images and all other information hereinafter are for description and explanation only. The
information contained in the Document is subject to change, without notice, due to firmware
updates or other reasons. Please find the latest version in the company website
(https://en.hikrobotics.com/). Unless otherwise agreed, Hangzhou Hikrobot Co., Ltd. or its
affiliates (hereinafter referred to as “Hikrobot”) makes no warranties, express or implied.
Please use the Document with the guidance and assistance of professionals trained in
supporting the Product.

Acknowledgment of Intellectual Property Rights

e Hikrobot owns the copyrights and/or patents related to the technology embodied in the
Products described in this Document, which may include licenses obtained from third
parties. Any part of the Document, including text, pictures, graphics, etc., belongs to
Hikrobot. No part of this Document may be excerpted, copied, translated, or modified in
whole or in part by any means without written permission.

° and other Hikrobot's trademarks and logos are the properties of Hikrobot in
various jurisdictions. Other trademarks and logos mentioned are the properties of their
respective owners.

LEGAL DISCLAIMER

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, THIS MANUAL AND THE
PRODUCT DESCRIBED, WITH ITS HARDWARE, SOFTWARE AND FIRMWARE, ARE PROVIDED
"AS IS" AND "WITH ALL FAULTS AND ERRORS". HIKROBOT MAKES NO WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY,
SATISFACTORY QUALITY, OR FITNESS FOR A PARTICULAR PURPOSE. THE USE OF THE
PRODUCT BY YOU IS AT YOUR OWN RISK. IN NO EVENT WILL HIKROBOT BE LIABLE TO
YOU FOR ANY SPECIAL, CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGES,
INCLUDING, AMONG OTHERS, DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS
INTERRUPTION, OR LOSS OF DATA, CORRUPTION OF SYSTEMS, OR LOSS OF
DOCUMENTATION, WHETHER BASED ON BREACH OF CONTRACT, TORT (INCLUDING
NEGLIGENCE), PRODUCT LIABILITY, OR OTHERWISE, IN CONNECTION WITH THE USE OF
THE PRODUCT, EVEN IF HIKROBOT HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES OR LOSS.

YOU ACKNOWLEDGE THAT THE NATURE OF INTERNET PROVIDES FOR INHERENT
SECURITY RISKS, AND HIKROBOT SHALL NOT TAKE ANY RESPONSIBILITIES FOR
ABNORMAL OPERATION, PRIVACY LEAKAGE OR OTHER DAMAGES RESULTING FROM
CYBER-ATTACK, HACKER ATTACK, VIRUS INFECTION, OR OTHER INTERNET SECURITY
RISKS; HOWEVER, HIKROBOT WILL PROVIDE TIMELY TECHNICAL SUPPORT IF REQUIRED.

YOU AGREE TO USE THIS PRODUCT IN COMPLIANCE WITH ALL APPLICABLE LAWS, AND
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YOU ARE SOLELY RESPONSIBLE FOR ENSURING THAT YOUR USE CONFORMS TO THE
APPLICABLE LAW. ESPECIALLY, YOU ARE RESPONSIBLE, FOR USING THIS PRODUCT IN A
MANNER THAT DOES NOT INFRINGE ON THE RIGHTS OF THIRD PARTIES, INCLUDING
WITHOUT LIMITATION, RIGHTS OF PUBLICITY, INTELLECTUAL PROPERTY RIGHTS, OR
DATA PROTECTION AND OTHER PRIVACY RIGHTS. YOU SHALL NOT USE THIS PRODUCT
FOR ANY PROHIBITED END-USES, INCLUDING THE DEVELOPMENT OR PRODUCTION OF
WEAPONS OF MASS DESTRUCTION, THE DEVELOPMENT OR PRODUCTION OF CHEMICAL
ORBIOLOGICAL WEAPONS, ANY ACTIVITIES IN THE CONTEXT RELATED TO ANY NUCLEAR
EXPLOSIVE OR UNSAFE NUCLEAR FUEL-CYCLE, OR IN SUPPORT OF HUMAN RIGHTS
ABUSES.

THE PERFORMANCE DATA IN THIS PUBLICATION IS BASED ON HIKROBOT'S INTERNAL
RESEARCH/EVALUATION. ACTUAL DATA MAY VARY DEPENDING ON SPECIFIC
CONFIGURATIONS AND OPERATING CONDITIONS AND HIKROBOT SHALL NOT BEAR THE
CONSEQUENCES ARISING THEREFROM.

IN THE EVENT OF ANY CONFLICTS BETWEEN THIS MANUAL AND THE APPLICABLE LAW,
THE LATTER PREVAILS.

Regulatory Information
lilNote

These clauses apply only to the products bearing the corresponding mark or information.

EU Conformity Statement

This product and - if applicable - the supplied accessories too are
marked with "CE" and comply therefore with the applicable harmonized

c € European standards listed under the Directive
2014/30/EU(EMCD),Directive  2001/95/EC(GPSD) and Directive
2011/65/EU(RoHS).

2012/19/EU (WEEE directive): Products marked with this symbol
cannot be disposed of as unsorted municipal waste in the European
E Union. For proper recycling, return this product to your local supplier
— upon the purchase of equivalent new equipment, or dispose of it at
designated collection points. For more information see:
http://www.recyclethis.info

Regulation (EU) 2023/1542(Battery Regulation): This product contains
a battery and it is in conformity with the Regulation (EU) 2023/1542.
The battery cannot be disposed of as unsorted municipal waste in the

c € E European Union. See the product documentation for specific battery
information. The battery is marked with this symbol, which may include
lettering to indicate cadmium (Cd), or lead (Pb). For proper recycling,
return the battery to your supplier or to a designated collection point.
For more information see: www.recyclethis.info.
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This is a class A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

KC Mark Certification

Class A: The device is advised to note that as a seller or a business user (Class A) Devices
and intended for use outside the Home area.

AZ  7|7]: o

AR E(AZ) TXOA7|7|Z2M  HOHX} L£= ABX= o] H

o

==

FOSHAIZ[HIZIH, 7HE 29l X|FoM ALEStE As FH=Z BlLCh

Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol

Description

ADanger

Indicates a hazard with a high level of risk, which if not avoided,
will result in death or serious injury.

&Caution

Indicates a potentially hazardous situation which, if not avoided,
could result in equipment damage, data loss, performance
degradation, or unexpected results.

E[ﬂNote

Provides additional information to emphasize or supplement
important points of the main text.

Available Model

This manual is applicable to the line laser 3D camera.

Contact Information

Hangzhou Hikrobot Co., Ltd.
E-mail: global.support@hikrobotics.com
Website: https://en.hikrobotics.com/
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Chapter 1 Safety Instruction

The safety instructions are intended to ensure that the user can use the device correctly to
avoid danger or property loss. Read and follow these safety instructions before installing,
operating and maintaining the device.

1.1 Safety Claim

e To ensure personal and device safety, when installing, operating, and maintaining the
device, follow the signs on the device and all safety instructions described in the manual.

e The note, caution and danger items in the manual do not represent all the safety
instructions that should be observed, but only serve as a supplement to all the safety
instructions.

e The device should be used in an environment that meets the design specifications,
otherwise it may cause malfunctions, and malfunctions or component damage caused by
non-compliance with relevant regulations are not within the scope of the device's quality
assurance.

e Our company will not bear any legal responsibility for personal safety accidents and
property losses caused by abnormal operation of the device.

1.2 Safety Instruction
&Caution

e Do notinstall the device if it is found that the device and accessories are damaged, rusted,
water ingress, model mismatch, missing parts, etc., when unpacking.

e Avoid storage and transportation in places such as water splashing and rain, direct
sunlight, strong electric fields, strong magnetic fields, and strong vibrations.

e Avoid dropping, smashing or vigorously vibrating the device and its components.

e |t is forbidden to install the indoor device in an environment where it may be exposed to
water or other liquids. If the device is damp, it may cause fire and electric shock hazard.

e Place the device in a place out of direct sunlight and ventilation, away from heat sources
such as heaters and radiators.

e The supplied bracket in the package is only applicable for this device, and using with other
equipment may cause instability and injury.

e This is a Class A device. In the living environment, this device may cause radio
interference. In this case, the user may be required to take practical measures against the
interference.

e In the use of the device, you must be in strict compliance with the electrical safety
regulations of the nation and region.

e Do not connect multiple devices to the same power adapter. Exceeding the adapter load
may cause a fire due to excessive heat generation.
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e Use the power adapter provided by the official manufacturer. The power adapter must
meet the Limited Power Source (LPS) requirements. For specific requirements, please
refer to the device's technical specifications.

e Do not cover the device's plug or outlet for disconnecting power supply.

e It is strictly forbidden to wire, maintain, and disassemble the device that is powered on.
Otherwise there is a danger of electric shock and a damage to device.

e Make sure that the device is installed in good condition, the wiring is firm, and the power
supply meets the requirements before powering on the device.

e For a device with a power switch, please use the switch to power on and off. It is strictly
forbidden to plug and unplug the power cord.

e If the device emits smoke, odor or noise, please turn off the power and unplug the power
cord immediately, and contact the dealer or service center in time.

e It is strictly forbidden to touch any terminal of the device when operating it. Otherwise
there is a danger of electric shock.

e It is strictly forbidden for non-professional technicians to detect signals during device
operation, otherwise it may cause personal injury or device damage.

e ltis strictly forbidden to maintain the device is powered on, otherwise there is a danger of
electric shock.

e In order to ensure the stability of the depth data, avoid enabling the depth data
measurement function of the device immediately after the installation. It is recommended
to start the measurement at least one hour after the electric current is taken on the device
to ensure the uniform heat diffusion of the internal device.

e Avoid aiming the image sensor at strong light in direct mode or reflection mode, such as
laser beams, otherwise the image sensor will be damaged.

e Please keep the image acquisition window clean. It is recommended to wipe it with a
clean cloth that is moistened with alcohol (75% or less). When the product is not in use,
dust protection is required. Damage caused by improper maintenance will not be liable
for warranty.

e |f the device does not work properly, please contact your dealer or the nearest service
center. Never attempt to disassemble the device yourself. We shall not assume any
responsibility for problems caused by unauthorized repair or maintenance.

e Please dispose of the device in strict accordance with the relevant national or regional
regulations and standards to avoid environmental pollution and property damage.

E@Note

e Check whether the device's package is in good condition, whether there is damage,
intrusion, moisture, deformation, etc. before unpacking.

e Check the surface of the device and accessories for damage, rust, bumps, etc. when
unpacking.

e Check whether the quantity and information of the device and accessories are complete
after unpacking.

e Store and transport the device according to the storage and transport conditions of the
device, and the storage temperature and humidity should meet the requirements.

e |t is strictly prohibited to transport the device in combination with items that may affect
or damage the device.
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Quality requirements for installation and maintenance personnel:

o Qualification certificate or working experience in weak current system installation and
maintenance, and relevant working experience and qualifications. Besides, the
personnel must possess the following knowledge and operation skills.

o The basic knowledge and operation skills of low voltage wiring and low voltage
electronic circuit connection.

o The ability to comprehend the contents of this manual.

Please read the manual and safety instructions carefully before installing the device.

Please install the device strictly according to the installation method in this manual.

Do not contact the device with strong acids, alkalis, oils, greases or organic solutions such

as thinners.

To prevent injury, the device must be securely fastened to the profile.

Do not expose the device directly to flashlights, high-frequency switch lighting devices, or

to sunlight, which may affect the performance.

1.3 Electromagnetic Interference Prevention

Make sure that the shielding layer of cables is intact and 360° connected to the metal
connector when using shielded cables.

Do not route the device together with other equipment (especially servo motors, high-
power devices, etc.), and control the distance between cables to more than 10 cm. Make
sure to shield the cables if unavoidable.

The control cable of the device and the power cable of the industrial light source must be
wired separately to avoid bundled wiring.

The power cable, data cable, signal cable, etc. of the device must be wired separately.
Make sure to ground them if the wiring groove is used to separate the wiring and the
wiring groove is metal.

During the wiring process, evaluate the wiring space reasonably, and do not pull the cables
hard, so as not to damage the electrical performance of the cables.

If the device is powered on and off frequently, it is necessary to strengthen the voltage
isolation, and consider adding a DC/DC isolation power supply module between the
device and the adapter.

Use the power adapter to supply power to the device separately. If centralized power
supply is necessary, make sure to use a DC filter to filter the power supply of the device
separately before use.

The unused cables of the device must be insulated.

When installing the device, if you cannot ensure that the device itself and all equipment
connected to the device are well grounded, you should isolate the device with an
insulating bracket.

To avoid the accumulation of static electricity, ensure that other equipment (such as
machines, internal components, etc.) and metal brackets on site are properly grounded.
During the installation and use of the device, high voltage leakage must be avoided.

Use a figure-eight bundle method if the device cable is too long.

When connecting the device and metal accessories, they must be connected firmly to
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maintain good conductivity.

e Use a shielded network cable to connect to the device. If you use a self-made network
cable, make sure that the shielding shell at the aviation head is well connected to the
aluminum foil or metal braid of the shielding cable.

1.4 Laser Precaution

The device complies with IEC60825.1:2014 and GB7247.1:2012, and belongs to Laser 3B.

& /\WARNING @

LASER
AVOID EXPOSURE TO BEAM

3B
| Figure 1-1 Laser Babel

&Caution

e Do not look directly at the laser beam, and if necessary, adjust the direction of direct eye
gaze or close your eyes for protection.

e Do not use optical instruments (such as telescopes, magnifier) to observe the laser beam.

e Do not place optical instruments (such as mirrors) within the irradiation range of the laser
beam.

e The laser radiation emitted from the device can cause eye injuries, burning of skin or
inflammable substances.

e Wear the laser safety goggles within the operation range of the device. Do not look directly
at the laser beam, even if wearing the laser safety goggles.

e Avoid shining the laser on highly reflective materials. If it is unavoidable, the angle of the
reflective material should be adjusted to prevent damage caused by laser reflection.

e Turn off the laser when the device is not in use.

e Please use this device correctly and safely in accordance with the contents of this manual
and the local standards and laws and regulations. Otherwise the operator may be exposed
to the risk of injury, electric shock, or radiation from the laser.

The laser-related parameters are shown below.

Table 1-1 Laser Parameters

Device Model | pMy-pL2125- | MV-DL2125- | MV-DL2126- | MV-DL2126-

Parameter 04H-R 04P-R 04H-R 04P-R
Laser Safety Class Class 3B Class 3B Class 3B Class 3B
Wavelength 808+10nm |[808+x10nm |[808%+10nm |808+10nm
Beam Divergence Angle | 1.308 rad 1.308 rad 1.745 rad 1.745 rad

Short Period | 1 ps 1 s 1 s 1 us
Pulse 10 st 10 st 10 pst 10 pst
Width . s to s to s to us to

Long Period | 160000 us | 1000000 ps | 1000000 us | 1000000 pis
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Repetitive Short Period | 500 kHz 500 kHz 500 kHz 500 kHz
Frequency | Long Period l1(HHZz to 100 IlHHZZ to 100 l1<HHzZ to 100 l1<HHzZ to 100
Max. Power 650 mW 1500 mW 650 mW 1500 mW
Nominal Ocular Hazard | 5000 mm 5000 mm 5000 mm 5000 mm

Distance (NOHD)
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Chapter 2 Overview

2.1 Introduction

With built-in image process algorithm of wide dynamic range and high-accuracy
measurement algorithm, the line laser 3D camera can output accurate results of volume
measurement in real-time without occupying PC resources. It adopts high-power laser
module and image process technology to achieve accurate measurement and high
efficiency. It is applicable to volume measurement and positioning applications in logistics
and warehouse.

2.2 Key Feature

e Adopts wide dynamic range algorithm to accurately measure materials of high-
absorbance or high-reflection.

e Adopts image process algorithm with strong scenario adaptability.

e Detection speed up to 3 m/s and accuracy of 5 mm.

e Adopts high-power laser module with wide dynamic range.

e Adopts narrow band pass filter to suppress the interference.

e Stable performance with simultaneous exposure and laser.

e Supports outputting data type of length/width/height, integral volume, point cloud data,
and location coordinates.

[ENote

e The device's functions may differ by models.
e Refer to the device’s specifications for detailed parameters.
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Chapter 3 Appearance

EE]Note

Appearance here is for reference only. Refer to the device's specification for detailed
dimension information.

There are three kinds of device appearance currently:

e The type | device is applicable to MV-DL1617-04L and MV-DL2040-04B-H.

e The type Il device is applicable to MV-DL2025-04H-H, MV-DL2125-04H-H, and MV-
DL2125-04H-R, and MV-DL2125-04P-R.

e The type Il device is applicable to MV-DL2126-04H-R and MV-DL2126-04P-R.

)
5 d
s 6
7 9
T 9

Figure 3-1 Appearance (Type )
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Figure 3-2 Appearance (Type Il)
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Figure 3-3 Appearance (Type lll)

Table 3-1 Component Description

No. Name Description
1 Laser It sends out laser to object surface.
, It shows laser status. When the indicator works normally, the
2 Laser Indicator |. 7. : .
indicator is solid green.
3 Device Status It shows device status. When the device system works
Indicator normally, the indicator is solid yellow.
4 Power Indicator It shows power supply sta’gus. When the power supply is
normal, the indicator is solid blue.
It acquires laser contour lines of the surface of the measured
5 Camera Lens :
object.
It provides power, I/0 and serial port function. For different
6 Power and I/0 models of device, it has 5-pin M12 interface, or 12-pin M12
Interface interface. The interface is designed with threads to tighten
connection between the device and cable.
Gigabit Ethernet It is a RJ45 gigabit Ethernet interface with aviation connector.
7 g The interface is designed with threads to tighten connection
Interface :
between the device and cable.
There are several screw holes on top of the device that are
used to fix the device to the mounting plate. It is
recommended to use the supplied hex socket screws during
8 Screw Hole installation. If other screws are used, the flat head screws are
recommended, and the length of screws should be shorter
than the total length of mounting plate thickness and screw
hole depth.
9 Laser Label It shows laser information. The black triangle on the label
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indicates the position of the laser emission window.

lilNote

When you install the device, it is recommended to use a mounting plate for installation,
which can fix the device and avoid loosening during the use of the device. The mounting
plate is already included in the package.
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Chapter 4 Interface Description

Two types of power and I/0 interface are available: 5-pin M12 interface and 12-pin M12
interface. Among them, the 12-pin M12 interface has two types of definitions. Relation
between different power and I/0 interfaces and device models is shown below.

Table 4-1 Device Interface

Power and 1/0 Interface Device Model
5-Pin Interface MV-DL1617-04L
First Type of 12-Pin Interface MV-DL2040-04B-H

MV-DL2025-04H-H, MV-DL2125-04H-H,
Second Type of 12-Pin Interface MV-DL2125-04H-R, MV-DL2125-04P-R,
MV-DL2126-04H-R, MV-DL2126-04P-R

4.1 5-Pin Interface

Read the following section to get definitions of 5-pin M12 interface.

Figure 4-1 5-Pin M12 Interface
Table 4-2 Pin Definitions

No. Signal 1/0 Signal Source Description
1 - - -
2 OPTO_GND Line O- Opto-isolated signal ground
3 OPTO_INO Line 0+ Opto-isolated input
4 GND - Device power supply ground
5 Power - Device power supply

10
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E@Note

You should refer to the table above and the label attached to the power and I/0 cable to wire
the device.

4.2 12-Pin Interface

There are 2 types of 12-pin interface. They have the same M12 interface, but their specific
pin definitions are different. Read the following section to get definitions.

Figure 4-2 12-Pin M12 Interface

First Type of 12-Pin Interface

The definition of first type of 12-pin interface is shown below.
Table 4-3 Pin Definitions (First Type of 12-Pin Interface)

No. Signal 1/0 Signal Source Description
1 Power - Device power supply
2 GND - Device power supply ground
3 OPTO_OUTO | Line 1+ Opto-isolated output
4 OUT_COM Line 1- Opto-isolated output ground
5 OPTO_INO Line 0+ Opto-isolated input
6 IN_COM Line O- Opto-isolated input ground
7 - - -
8 - - -
o] - - -
10 - - -

11
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No. Signal 1/0 Signal Source Description
11 RS232_RXD | - RS-232 receive
12 RS232_TXD | - RS-232 transmit
E@Note
You should refer to the table above and the label attached to the power and 1/0 cable to wire
the device.

Second Type of 12-Pin Interface

The definition of second type of 12-pin interface is shown below.

Table 4-4 Pin Definitions (Second Type of 12-Pin Interface)

No. Signal 1/0 Signal Source Description
1 DC-PWR - Direct current power supply positive
2 GND - Device power supply ground
3 OPTO_OUTO Line 1 Signal Line I/0 isolated output 1
4 OPTO_OUT1 Line 4 Signal Line I/0 isolated output 4
5 OPTO_0OUT2 Line 7 Signal Line I/0 isolated output 7
6 OUT_COM Line 1/4/7 Signal Ground | Output common port
7 OPTO_INO Line 0 Signal Line I/0 isolated input 0
8 OPTO_IN1 Line 3 Signal Line I/0 isolated input 3
9 OPTO_IN2 Line 6 Signal Line I/0 isolated input 6
10 IN_COM Line 0/3/6 Signal Ground | Input common port
11 RS232_R - RS-232 serial port input
12 RS232_T - RS-232 serial port output

[ENote

You should refer to the table above and the label attached to the power and I/0 cable to wire
the device.
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Chapter 5 Installation

5.1 Installation Preparation

You need to prepare following accessories before installation.
Table 5-1 Accessories

No. Name Quantity Description

It refers to the supplied switch power supply and

! Power Supply ! its cables, which are included in the package.

It refers to the supplied 7 m 5-pin or 12-pin power
2 Power and I/0 cable | 1 and I/0 cable. The interface type is M12 to open. It
is included in the package.

It refers to the supplied 7 m network cable, and its
3 Network Cable 1 interface is M12 to RJ connector. It is included in
the package.

It is recommended to use incremental encoder of

4 Incremental 1 Kubler, and the model is 8.KIS40.1342.1024. You
Encoder
need to purchase separately.
5 Calibration Board 1 It is used to calibrate the device.
6 Mounting Plate 1 It is used to fix the device to an installation

position. It is included in the package.

It refers to the M6 x L8 or M6 x L9 screws. They
are included in the package.

7 Screws Several [ ]i]Note

The specific screws and quantity may differ by
device models.

It is used to provide light during device
calibration. It is recommended to use 808 nm /

1 850 nm infrared supplement light, and the model
is MV-LB-102-102-00IRL. You need to purchase
separately.

Infrared Supplement
Light

[ENote

e Before any installation or maintenance work, please disconnect the power supply from
the utility, and ensure that it will not be reconnected inadvertently.
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Do not install the power supply in places with high moisture or near the water.

Do not install the power supply in places with high ambient temperature or near fire
source.

Please install the exposed high-voltage terminals on the power supply in a closed
chassis or cabinet to prevent accidental contact.

Keep enough insulation distance between mounting screws and internal components of
power supply.

Fans and ventilation holes must be kept free from any obstructions. Also a 10 cmto 15
cm clearance should be kept when the adjacent device is a heat source.

The power supply must be grounded as required.

Output current and output power must not exceed the rated values on specifications.
Non-standard mounting or operating under high ambient temperature may increase the
internal component temperature and will decrease the output power.

All failure should be examined by a qualified technician. Do not remove the case of the
power supply by yourself.

Do not touch the power terminal for 5 minutes after the power is turned off, that may
cause electric shock.

5.2 Install Device

Before You Start

Make sure the device in the package is in good condition and all the assembly parts are
included.
Make sure all the related equipment is power-off during the installation.

[ENote

The images below are for reference only. Refer to the actual device you purchased.

Steps

1.

Use countersunk screws to fix the mounting plate to the rear of the device, and use the
T-head bolts to fix the mounting plate to a gantry.

Line Laser
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Moving Direction of
Conveyor Belt

Installation Height
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Figure 5-1 Installation Direction

0 90 20 8-M678 Unit: mm

@
X

o
o

Figure 5-2 Screw Holes (Type | and Type Il Devices)

’—\\ /4_M6Xg

¥8

Figure 5-3 Screw Holes (Type Ill Device)

EENote

e The screw holes may differ by device models. Refer to the images above for reference.
e The installation height of the device should be equal to the device's clearance distance
plus measurement range.

e The installation height may differ by device models. Refer to the device's specification for
details.

2. Make sure that the camera is installed in a right direction. The laser should face front
and camera lens face back. When the conveyor belt moves from left to right, the laser
should be in the left, and the camera should be in the right.

E@Note

e The device should be installed at the middle of the conveyor belt.

e The installation should be firm and avoid vibration. Otherwise, the measurement accuracy
will be affected.

HIKROBOT

Laser/ mmm)) Camera

Figure 5-4 Installation Diagram
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Chapter 6 Device Connection

Camera connection to the client software is required for camera's configuration and remote
operations. This section introduces how to install the client software, set PC and camera
network, connect the camera to the client software, etc.

6.1 Install Client Software

3DMVS is a client software for camera configuration and remote operations.
Steps

[LilNote

e The client software is compatible with 32/64-bit Windows 7/10 and 64-bit Windows 11.
e You can get the client software installation package from https://en.hikrobotics.com/.
e The graphic user interface may differ by different versions of client software you use.

1. Double click the installation package to start installing the client software.
2. Select the language.

3. Read and check Terms of the License Agreement.

4. Click Start Setup.

5. Select installation directory and click Next.

English « X

Figure 6-1 Installation Interface
6. Finish the installation according to the interface prompts.
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6.2 Turn off Firewall

To ensure stable client running and image transmission, you are recommended turning off
Windows firewall before using the client software.

Steps

lilNote

For different Windows versions, the path name or interface may differ. Please refer to the
actual condition.

1. Go to Windows Firewall.

Windows 7 system: Click Start — Control Panel — Windows Firewall.

Windows 10 system: Click Start — Control Panel — System and Security — Windows

Defender Firewall — Firewall & network protection.

Windows 11 system: Click Start — Settings — Privacy & security — Windows Security

— Firewall & network protection.

2. For Windows 7 and 10 system, click Turn Windows Defender Firewall on or off on the
left. For Windows 11, select the network and turn off in Microsoft Defender Firewall.

3. Select Turn off Windows Defender Firewall (not recommended).

o (O Turn on Windows Defender Firewall

Notify me when Windows Defender Firewall blocks a new app

g (® Turn off Windows Defender Firewall (not recommended)

Figure 6-2 Windows Defender Firewall
4. Click OK.

6.3 Set PC Network

To ensure stable image transmission and normal communication between the PC and the
camera via client software, you need to set the PC network before using the client software.

Steps

E@Note

For different Windows versions, the path name or interface may differ. Please refer to the
actual condition.

1. Go to PC network settings page: Start — Control Panel — Network and Internet —
Network and Sharing Center — Change adapter settings.
2. Select NIC and set the IP obtainment mode.
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e Select Obtain an IP address automatically to get an IP address of the PC automatically.
e Select Use the following IP address to set an IP address for the PC manually.

P ™\
[nternet Protocol Version 4 (TCP/IPv4) Properties [ 2 [l

General | Alternate Configuration |
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.

@ Obtain an IP address automatically
Use the following IP address:

@) Obtain DNS server address automatically 1

Use the following DNS server addresses:

Validate settings upon exit

[ OK ][ Cancel J

Figure 6-3 Set PC Network
3. Set NIC property.
1) Go to NIC settings page: Control Panel — Hardware and Sound — Device Manager
— Network Adapter.
2) Select corresponding network interface card, and click Advanced.
3) Set Jumbo Packet value to 9014 Bytes.

Intel(R) 1210 Gigabit Network Connection #2 Properties 3 |
Teaming | VLAN§ I Dlivql Details
General ] Link Speed Advanced Power Management I

‘ in tel ) Advanced Adapter Settings

Settings: Walue:

Gigabit Master Slave Mode » | | 9014 Bytes v
Intenupt Moderation

{Jumbo Packet £

Large Send Offload V2 (IPv4)
Large Send Offload V2 (IPvE)
Locally Administered Address

Log Link State Event .
Offloading Options ol Use Default
Jumbo Packet

Enables Jumho Packet capabilty for TCPAP packets. In situations -
where large packets make up the majority of traffic and

additional lstency can be tolerated, Jumbo Packets can reduce

CPU utilization and improve wire efficiency

Jumbo Packets are larger than standard Ethernet frames, which

are approximately 1.5k in size.

@ HOTE: Changing this setting may cause a momentary
loss of connectivity. s

[l )

Figure 6-4 NIC Properties Advanced Settings
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6.4 Set Device Network

You can set and operate the camera in the client software only when the camera is in the
same network segment with the PC where the client software is installed.

Steps
1. Double click the client software to run it, and the Device List window will pop up.
2. Click Edit to open the Edit IP Address window.

(Device Name) ¢

Figure 6-5 Device List
3. Set the IP address of the camera in the same network segment with the PC.

Edit IP Address x

Modify IP address to make device available.
169.254.228.1 - 169.254.228.254
(® static IP Address
IP Address:
Subnet Mask:

Default Gateway:

O DHcP
O ua

oK Cancel

Figure 6-6 Edit IP Address

EENote

It is recommended to set the IP address as the static IP for device’s stable operating.
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6.5 Connect Device to Client Software

Make sure your device IP address is in the same network segment with the PC where you
installed the client software before connecting the device to it.
Open the Device List window, and click Connect to connect the device to the client.
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Chapter 7 Quick Started with 3DMVS

This section introduces the layout of the client software, and basic operations about camera
in the client software.

7.1 Client Software Layout

After connecting to the device, the client software can read the device attributes and display
them.

Figure 7-1 Main Window

E@Note

For specific main window of the client, please refer to the actual one you got.

Table 7-1 Main Window Description

No. Name Description

The menu bar displays function modules, including Settings,

1 Menu Bar Tools, and Help.
2 Control Toolbar | The control toolbar provides quick operations for the device.
Settings Area You can view and set device-related parameters.

Live View Area | This area displays device's images, and you can switch image
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No. Name

Description

mode, capture images, etc.

EENote

For specific attributes, please refer to the actual device you got.

Table 7-2 Device Attribute Description

Attribute

Description

Device Control

You can view device information, edit its name, and reset the
device.

Image Format Control

You can view and set device's resolution, pixel format, test pattern,
etc.

Acquisition Control

You can view and set the device's acquisition mode, frame rate,
exposure time, etc.

Analog Control

You can view and set device's gain, etc.

Digital 10 Control

You can set the different input and output signals.

Counter And Timer
Control

You can set frequency division of the external trigger signal.

Debug

You can enable the debug port of the device.

Device Log Control

You can save device logs to local or transmit them remotely.

Event Control

You can set event control related parameters to let the device
generate an event and transmit the event message to the
computer.

Chunk Data Control

You can enable Chunk data function and set its content.

Laser Stripe Control

You can set laser-related parameters.

LSL Range Image Control

You can set depth image related parameters.

3D Volume Control

You can set volume measurement related parameters.

TCP Transport Control

You can transmit detected object information such as length,
width, height, volume via TCP.

Transport Layer Control

You can set the parameters of transport layer.

User Set Control

You can save or load the device's parameters, and set the default
parameter when running the client.
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7.2 Basic Operation with Client Software

After installing the client software, you need to calibrate system first, draw filter region and
Region of Interest (ROI). After that, if volume measurement results can be obtained, you
need to calibrate the volume, and copy the measure file to the installation directory of the
client software. Otherwise, you need to analyze reasons, and redo internal parameter
calibration and laser plane calibration.

Camera factory
settings
Internal
parameter )
calibration and Calibrate
laser plane system
calibration
Draw filter
region and ROI
Calibrate volume
N Y and copy the
Analyze Volume data can measure file to
reasons be obtained installation
directory of
client software.
|
Edit
parameters

Figure 7-2 Process Flow

7.2.1 Calibrate System

Before using the device to measure volume, you should execute system calibration first. The
purpose of system calibration is to transform 3D coordinates from sensor coordinates to
system coordinates, and increase measurement accuracy of the device.

There are 2 types of system calibration with same effect, including calibration by calibration
board and by calibration box.

EE]Note

e Make sure you have turned off PC firewall, set PC network and device network. Otherwise,
client operation and image transmission may be affected.
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e Make sure the image is clear during calibration, and you can use infrared supplement light
to do that. Otherwise, the calibration may be inaccurate.

e It is recommended to calibrate and measure object after the device is powered on for
about one hour due to even heat dissipation.

e Apart from system calibration, the device also supports internal parameter calibration and
laser plane calibration. These two calibrations have been done by default. You can contact
the technical support to help you redo these two calibrations if necessary.

e Recalibration is required after the device installation position is changed.

Calibration by Calibration Board

Steps
1. Go to All Feature — Digital 10 Control — Laser Enable, and disable Laser Enable.

v Digital IO Control

Laser Enable
Line Selector
Line Mode
Line Status
Line Status All

Line Debouncer Time(us)

Figure 7-3 Disable Laser Enable

2. Go to Image Format Control — Image Mode, and select Origin Image as Image Mode.

3. Go to Acquisition Control, disable HDR Enable, and increase Exposure Time to the range
between 5000 ps and 10000 ps

4. Click Camera Calibration on the navigation panel to enter the calibration page, and then

select System Calib by Calib Board.

Settings Tools Help
>
Paramete System Calib by Calib Board

Calibrate
System Calib by Calib Box

Intrinsic Parameter Calib

L g =i

_ Laser Plane Calib
Camera

Calibration

Figure 7-4 Calibration Board
5. Click Calibrate to open the system calibration window.
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Acquire Images LA T]]

Captured Image(1/2)

Figure 7-5 System Calibration Window

6. Select Image Source and then click Capture Image to acquire 2 images for calibration in
turn.

DENote

e Make sure 2 captured images are clear. Otherwise, the calibration may be inaccurate.
e You should capture 2 images of the calibration board on different positions of the
conveyor belt, and move the calibration board along the conveyor belt operation direction.

7. Click Next Step after obtaining 2 images.
8. Enter Pattern Width, Pattern Height, Square Size and Mounting Height according to the
specification of the calibration board and the camera's mounting height.
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Calibration

Image Source | from Camera Laser Enable | || Exposure Time | 8000 Parameter Settings

ImageWidth

ImageHeight

PatternWidth 13
PatternHeight

SquareSize 40

Mounting Height (mm) 1700

Previous Step | Calibrate

Figure 7-6 Parameter Settings

9. Click Calibrate. The calibration results will be written into the camera and take effect.

calibration fails, please calibrate again

System Calibration

Image Source | from Camera Laser Enable | \ Exposure Time | 8000 Parameter Settings

ImageWidth

@ Calibrated.

Upload the result to the camera?
*Please do not switch power off
or disconnect network during upload. 40

not be uploaded.
797

Previous Step ~ Calibrate

Figure 7-7 Calibration Completion
10. Click Yes to upload calibration result to the device.
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Calibration by Calibration Box

Before You Start

e Make sure you have prepared at least 3 different boxes with known dimensions, and you
cannot use the box with same length and width.

e Make sure the box’s long side is paralleled with the travel direction of the conveyor belt
when putting boxes on the conveyor belt.

e You should put boxes on the conveyor belt in turn, and boxes cannot be placed too close
with each other.

e Make sure you have drawn the filter region and set ROl before calibration. For details, refer
to section Draw Filter Region and section Draw ROI.

Steps
1. Go to Digital 10 Control — Laser Enable, and enable Laser Enable.
2. Go to Image Format Control — Image Mode, and select 3D Point Cloud as Image Mode.

3. Click Camera Calibration on the navigation panel to enter the calibration page, and then
select System Calib by Calib Box.

Settings Tools Help

System Calib by Calib Board
Calibrate

System Calib by Calib Box

Intrinsic Parameter Calib

_ Laser Plane Calib
Camera

Calibration

Figure 7-8 Calibration Box

4. Click Calibrate to enter the calibration window.
5. Enter Mounting Height and Measure Error according to actual demands.
6. Enter the length, width, height of three boxes you use.
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System Calibration

Box Settings
Measure Error

Laser Enable H Exposure Time | 8000
Boxl
Length (mm)
Width (mm)

Height (mm) 113

i — Box2

Length (mm)
Width (mm)
Height (mm) 17(
Box3
Notes: Length (mm)

Width (mm)

| K e Length refers to the length of the side parallele

Figure 7-9 Parameter Settings

=+ Add Box

[ENote

e Length refers to the side paralleled with the travel direction of the conveyor belt. Width
refers to the side perpendicular to the travel direction.
e The function of calibration by calibration box may differ by device models.

7. Click Start Grab, and put 3 boxes onto the conveyor belt in turn.

System Calibration

Box Settings

Laser Enable a Exposure Time | 8000 o o
Measure Error

Box1

Length (mm)
Width (mm)
Height (mm)

Box2

@ Getting box 1

Length (mm)
Width (mm)

Height (mm)

Box3
Notes: Length (mm)
Width (mm)

i |h “ ' G tFa traval direet f the ;"_;, idt Height (mm) 113
() s to the length of the side perpendicular to the

~+ Add Box

Figure 7-10 Getting Box 1

8. Box calibration will start automatically when all boxes pass through the field of view of
the device. When calibration completes, the results will be displayed.
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System Calibration

Box Settings

Laser Enable g Exposure Time | 8000
x Measure Error

@ Calibrated.

Upload the result to the camera?
*Please do not switch power off
or disconnect network during upload.

113
Yes No
Length (mm)
Width (mm)
Height (mm) 113
+ Add Box

Start Grab

Figure 7-11 Calibration Completion
9. Click Yes to upload calibration result to the device.

Restore Calibration Parameters

The device has a set of default calibration parameters. When calibrations fail due to
maloperation, you can click Reset Calib Files to restore it.

era
Calibration

=

ResetCalibFiles

Figure 7-12 Click Reset Calib Files
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7.2.2 Draw Filter Region

If there're unwanted objects which are irremovable in the measurement area, you can set a
filter region to filter them.

Before You Start

System calibration should have been done for the device.

Steps

1. Go to Digital 10 Control — Laser Enable, and enable Laser Enable.
2. Click Filter and ROI on the navigation panel.

3. Click B in Draw Filter Region to draw the filter region on images.
4. Click | to complete.

Figure 7-13 Draw Filter Region

7.2.3 Draw Shield Region

When there is light in the ROI, it may affect the measurement accuracy. You can avoid
interference by setting the shielding region to eliminate the measurement error caused by
the light.

E@Note

e |f the light appears in the range of the measured object, the use of shield region function
may also cause effective data to be filtered. It is recommended to use this function with
caution.

e The shield region function may differ by device models.

e Up to 10 shield regions can be drawn, and one shield region can draw 10 sides at most.
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Steps

1. Go to Image Format Control — Image Mode, select Origin Image as Image Mode, and
start acquisition.

2. Click Filter and ROI on the navigation panel, and find Shield Region.

3. Click Add Shield Region to draw the shield region according to actual demands.

Shield Region ‘i

Add Shield Region Add Shield Region

Clear Shield Region Clear Shield Region

Confirm Shield Region Confirm Shield Region

Figure 7-14 Add Shield Region

4. Click in the image to decide the starting location, drag the cursor to draw line, and
double click to create closed polygon area.

Figure 7-15 Draw Shield Area

5. Click Confirm Shield Region after drawing.
6. (Optional) Click Clear Shield Region to cancel drawing.

7.2.4 Draw Effective Region

You can draw an effective region if there is interference of light in measurement area to
ensure effective data is not filtered.

E@Note

e The effective region function may differ by device models.
e Up to 3 effective regions can be drawn, and one region can draw 10 sides at most.

Steps

1. Go to Image Format Control — Image Mode, select Origin Image as Image Mode, and
start acquisition.

2. Click Filter and ROI on the navigation panel, and find Effective Region.

3. Click Add Effective Region to draw the effective region according to actual demands.
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Effective Region i

Add Effective Region Add Effective Region
Clear Effective Region Clear Effective Region

Confirm Effective Region Confirm Effective Region

Figure 7-16 Add Effective Region

4. Click in the image to decide the starting location, drag the cursor to draw line, and
double click to create closed polygon area.

5. Click Confirm Effective Region after drawing.

6. (Optional) Click Clear Effective Region to cancel drawing.

7.2.5 Draw ROI

If you are only interested in certain area of the image, you can draw ROI (Region of Interest)
to do that. After ROI being drawn, the client software only acquires the image data within
the ROI. This improves the acquisition efficiency, and enhances acquisition frame rate.

Before You Start
Make sure that the image mode is Origin Image and acquisition is started.

Steps

1. Click Filter and ROI on the navigation panel, and find Draw ROI.

2. Enter Mounting Height, Conveyor Belt Width and Max. Package Height, and click
Generate ROI to generate ROl automatically. Or, click [E in Draw ROI, and drag the cursor
to draw the ROI manually.

3. Click [ to complete.

4. (Optional) Click Restore Max. ROI to restore the ROI to the maximum size.

Figure 7-17 Draw ROI
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7.2.6 Measure and Correct Calibration

Steps

1. Click Measure and Correct on the navigation panel.

2. Click OK to close the pop-up window, and volume measurement results will be displayed
in the Measurement Result area.

Figure 7-18 Measurement Result
3. Click Correct. The correct step distance and height compensate will be displayed.

E@Note

You need to repeat calibration until the difference between length and width is within 10 mm.

Parameter setting(MV-DL2025-04D-H (00202006234))

252 172 113 4678.3

Figure 7-19 Step Distance and Height Compensate Value

4. Click OK to upload the calibrated step distance and height compensate value to the
device.
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EE]Note

Executing measurement and calibration above is required if you use the calibration board
to calibrate. If you use the calibration box, then this step can be ignored.
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Chapter 8 Image Acquisition Settings

This section introduces how to set image acquisition related parameters, such as
acquisition mode, trigger mode, trigger source, etc.

8.1 Set Frame Rate

Frame rate refers to the image number that is acquired by the camera per second. The
higher frame rate, and shorter time used for image acquisition will be. The following 4
factors determine the camera's frame rate in real-time.

e Frame readout time: The frame readout time is related with camera's sensor performance
and image height. The lower the image height and less the frame readout time, and the
higher the frame rate will be.

e Exposure time: If the reciprocal of max. frame rate that the camera supports is t, and when
the configured exposure time is larger than t, the less the exposure time, the higher the
frame rate will be. When the configured exposure time is less than or equal to t, exposure
time will not affect the frame rate.

e Bandwidth: The larger the bandwidth, and the higher the frame rate will be.

e Pixel format: The more bytes pixel format occupy, and the lower the frame rate will be.

Steps

1. Click Acquisition Control — Acquisition Frame Rate.

2. Enter Acquisition Frame Rate.

3. Enable Acquisition Frame Rate Control Enable.

4. View the camera's final frame rate in Resulting Frame Rate.

[ENote

e |f the real-time frame rate is smaller than the value you set, the camera acquires images
by the real-time frame rate.

e |f the real-time frame rate is larger than the value you set, the camera acquires images
by the value you set.
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v Acquisition Control

Acqt n Start
Acquisition Stop Execute
Acquisition Burst Frame Count 1

600.00

ntrol Enable B

Figure 8-1 Set Frame Rate

8.2 Set Acquisition Mode

The camera supports continuous acquisition mode which means that the camera acquires
images continuously, and it will not stop until you stop it manually. In this mode, the real-
time frame rate decides the acquisition frame number per second.

You can click Acquisition Control — Acquisition Mode, and select Continuous as
Acquisition Mode.

v Acquisition Control
jice Auto Work B

Continuous

Acquisition Stop Execute

Figure 8-2 Set Acquisition Mode

8.3 Set Trigger Mode

The camera has 2 types of trigger mode, including internal trigger mode and external
trigger mode.

Internal Trigger Mode
In this mode, the camera acquires images via its internal signals.

External Trigger Mode
In this mode, the camera acquires images via external signals like software signal and
hardware signal. The trigger source of external trigger mode includes software trigger,
hardware trigger, and counter trigger.
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8.3.1 Enable Internal Trigger Mode

You can click Acquisition Control — Trigger Mode, and select Off as Trigger Mode.

E@Note

Off refers to the internal tri%;er mode.

Trigger Selector Frame Burst Start

Trigger Mode Off

Trigger Source Off

Trigger Activation 22,

Trigger Delay(us)

Figure 8-3 Enable Internal Trigger Mode

8.3.2 Enable External Trigger Mode

You can click Acquisition Control — Trigger Mode, and select On as Trigger Mode.

E@Note

On refers to the external trigger mode.

Trigger Selector Frame Burst Start

Trigger Mode Off

Trigger Source Off

Trigger Activation 2UL

Trigger Delay(us)

Figure 8-4 Enable External Trigger Mode

Set and Execute Software Trigger Mode

In software trigger, the software sends trigger signal to the camera via GigE interface to
acquire images.

Steps

1. Click Acquisition Control — Trigger Mode.

2. Select On as Trigger Mode.

3. Select Software as Trigger Source.

4. Click Execute in Trigger Source to send trigger commands.
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Trigger Mode

Trigger Software Execute
Trigger Source Software

Trigger Delay({us) 0.00

Figure 8-5 Set Software Trigger

Set and Execute Hardware Trigger Mode

In hardware trigger, external device connects with the camera via I/0 interface, and sends
trigger signal to the camera to acquire images.
Steps

1. Click Acquisition Control — Trigger Mode.

2. Select On as Trigger Mode.

3. Select specific lines (Line 0) as Trigger Source according to actual demands.
4. Set Trigger Activation according to actual demands.

Trigger Mode
Trigger Source Line 0

Trigger Activation  Rising Edge

Trigger Delay(us) Rising Edge

' siratinne  Falling Edge
Trigger Duration(... Elle (=22
: Level High

Trigger Cache En...
I_Ef"_:"Ef I_I:I'.I.'lll'

Figure 8-6 Set Hardware Trigger

Set and Execute Counter Trigger Mode

In counter trigger, the counter sends trigger signal to the camera to acquire images.
Steps

1. Click Acquisition Control — Trigger Mode.
2. Select On as Trigger Mode.
3. Select Counter 0 as Trigger Source.
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Trigaer Selector Frame Burst Start

Trigger Mode

Trigger Source Counter 0

Trigger Activation Software
: . - Line O
Trigger Delay(us) '
Line 3
Trigger Duration(...
Counter 0

Trigaer Cache En... .
== Line 6

Figure 8-7 Set Counter Trigger

4. Go to Counter and Timer Control, and set following parameters according to actual

demands.

Table 8-1 Counter and Timer Control Description

Parameter

Description

Counter Selector

It selects counter source. Counter 0 is available only at present.

Counter Event Source

It selects the signal source of counter trigger. Line 0 is
available. This parameter is disabled by default.

Counter Reset Source

It selects the signal source of resetting counter. Software is
available only. This parameter is disabled by default.

Counter Reset

It resets counter and it can be executed when you select
Software as Counter Reset Source.

Counter Value

It is the counter value with the range of 1 to 1023.

Counter Current Value

It displays the number of executed external trigger.
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Counter And Timer Control

Counter Selector Counter 0

Counter Event Source Line 0

Counter Reset Source Software

Counter Reset Execute

Counter Value

Counter Current Value

Figure 8-8 Counter and Timer Control Parameters

8.3.3 Set Related Parameters about External Trigger Mode

In external trigger mode, you can set 6 related parameters, including trigger activation,
acquisition burst frame count, trigger delay, trigger duration, trigger cache enable, and
trigger debouncer.

E@Note

Different trigger sources can set various parameters in external trigger mode. When
hardware trigger or counter trigger is trigger source, you can set all 6 parameters mentioned
above. When software trigger is trigger source, you can set acquisition burst frame count,
trigger delay, trigger duration, and trigger cache enable.

Set Trigger Activation

The camera supports trigger acquisition in the rising edge, falling edge, level high, or level
low of the external signal. Click Acquisition Control — Trigger Activation, and select
Rising Edge, Falling Edge, Level High or Level Low as Trigger Activation.

Table 8-2 Trigger Activation Description

Parameter Description
. It means that when the level signal sent by external device is in rising edge,
Rising Edge : . . .
the camera receives trigger signal and starts to acquire images.
. It means that when the level signal sent by external device is in falling edge,
Falling Edge . ) ; o
the camera receives trigger signal and starts to acquire images.
. The level high of the trigger signal is valid. As long as the trigger signal is in
Level High . L ITT N
level high, the camera is in image acquisition status.
The level low of the trigger signal is valid. As long as the trigger signal is in
Level Low e L
level low, the camera is in image acquisition status.
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Trigger Mode

Trigger Source ine 0

Trigger Activation  Rising Edge

Trigger Delay(us) Rising Edge

. - n r :I-| Il_‘ § :.- .-'::E
Trigger Duration(... '2'"9 tdge
_ vel High
Trigger Cache En...

svel Low

Figure 8-9 Set Trigger Activation

Set Acquisition Burst Frame Count

In external trigger mode, you can set acquisition burst frame count. Go to Acquisition
Control — Acquisition Burst Frame Count, and enter Acquisition Burst Frame Count
according to actual demands.

Acquisition Control
Acquisition Mode Continuous
Acquisition Start
Acquisition Stop Execute
Acquisition Burst Frame Count
isition Frame Rat

Acquisition Frame Rate Control E...

Resulting Frame Rate{Fps)

Figure 8-10 Set Acquisition Burst Frame Count

[ENote

e The range of Acquisition Burst Frame Count is from 1 to 1023.

e When Acquisition Burst Frame Count is 1, the camera is in single frame trigger mode.
When Acquisition Burst Frame Count is larger than 1, the camera is in multi-frame trigger
mode.

e |f Acquisition Burst Frame Count is n, when input 1 trigger signal to the camera, the
camera stops acquiring images after exposing n times and outputting n frame images.
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Burst Count =

il
Trigger |_|

|

|

[

[

Sensor
exposure |

]

]

]

Figure 8-11 Sequence Diagram of Acquisition Burst Frame Count

Set Trigger Delay

The trigger delay function allows the camera to add a delay between the receipt of trigger
signal and the moment the trigger becomes active. Click Acquisition Control — Trigger

Delay, and enter Trigger De

Trigger Selec

lay.

ctor

Trigger Mode

Trigger Source

Trigger Activation

Trigger Dela

y{us)

Trigger Duration(us)

Trigger Cache Enable

Frame Burst Start

Counter 0
Rising Edge
0.00

0.00

Figure 8-12 Set Trigger Delay

| | |
Trigger_in 1 | Trigger_in 2 I Trigger_in 3
| : | . I .
Trigger Trigger Trigger
—» le— — lg— —»| led—
|| delay I delay k_ delay
| | I
| | I
Sensor : : :

exposure | I |
| | I
I

I

Figure 8-13 Sequence Diagram of Trigger Delay
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Set Trigger Duration

E@Note

The trigger duration function may differ by device models.

Trigger duration allows you to set how long the trigger signal lasts. Go to Acquisition Control
— Trigger Duration, and set Trigger Duration.

Trigger Selector Frame Burst Start

Trigger Mode
Trigger Source Line 0
Trigger Activation  Rising Edge
Trigger Delay(us)

Trigger Duration(...

Trigger Cache En...

Figure 8-14 Sequence Diagram of Trigger Delay
When selecting Rising Edge or Falling Edge as Trigger Activation, the device will acquires
images continuously within the configured time of Tigger Duration after receiving a trigger
signal.
When selecting Level Low or Level High as Trigger Activation, the device will acquires
images continuously within the configured time of Tigger Duration after the end of electrical
level duration time.

Set Trigger Cache

The trigger cache function allows the camera to save and process new signal during trigger
stage, and the camera can save and process 2 trigger signals at most. Go to Acquisition
Control — Trigger Cache Enable, and enable Trigger Cache Enable.
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Trigger Selector Frame Burst Start

Trigger Mode Off

Trigger Source Line 0
Trigger Activation Rising Edge
Trigger Delay(us)

Trigger Duration(us)

Trigger Cache Enable

Figure 8-15 Set Trigger Cache
For example, if the camera receives the 2nd trigger signal when it is processing the 1st
trigger signal, and the result will be different if you enable Trigger Cache Enable.
e The 2nd trigger signal will be filtered without processing if Trigger Cache Enable is
disabled.
e The 2nd trigger signal will be saved if Trigger Cache Enable is enabled.

Set Line Debouncer Time

The trigger debouncer function allows the camera to filter out unwanted short external
trigger signal that is input to the camera. Go to Digital 10 Control — Line Debouncer Time,
and enter Line Debouncer Time.

E@Note

When the Line Debouncer Time you set is greater than the pulse width of trigger signal,
and this trigger signal will be ignored. Otherwise, the trigger signal will be output after
delay.
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v~ Digital 10 Control

Laser Enable
Lin sctor
Line Mode
Line Status
Line Status A

Line Debouncer Time(us) 50

Figure 8-16 Set Line Debouncer Time

Trigger_inl Trigger_in2 Trigger_in3
Before debounce ]
—>|tj— —> t4 |[¢— —> t6 —
I . .
I : Trigger_in2 : Trigger_in3
(I
I I l
After debounce I I I

(| | |
[ I I
| I I -
[ I [

— i le— I3 —! t5 l—

Debouncer Time Debouncer Time Debouncer Time

(t1>t2, trigger signal is ignored)  (t3<t4, trigger signal outputs after delaying t3) (t5<t6, trigger signal outputs after delaying t5)

Figure 8-17 Sequence Diagram of Trigger Debouncer
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Chapter 9 Image Quality Settings

This section introduces how to set image related parameters of the camera via client
software.

E@Note

For different models of the camera, the specific parameters may differ, and the actual
device you purchased shall prevail.

9.1 View Resolution

E@Note

The camera displays the image with max. resolution by default.

Click Image Format Control, and you can view resolution by reading Width Max and Height
Max.

Width Max stands for the max. pixels per inch in width direction, and Height Max stands for
the max. pixels per inch in height direction.

v Image Format Control

Width Max

Height Max

Figure 9-1 View Resolution

9.2 Set ROI

If you are only interested in a certain region of the image, you can set a Region of Interest
(ROI) for the camera.

E@Note

e The camera currently supports one ROI only, and you can select Region 0 as Region
Selector only.
e Region of interest can be set only when you stop real-time acquisition.

Click Image Format Control — Region Selector, and enter Width, Height, Offset X, and
Offset Y.
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E@Note

The Width plus Offset X should not be larger than Width Max, and Height plus Offset Y
should not be larger than Height Max.

Width

It stands for horizontal resolution in ROI area.
Height

It stands for vertical resolution in ROl area.

Offset X
It refers to the horizontal coordinate of the upper left corner of the ROI.

Offset Y
It refers to the vertical coordinate of the upper left corner of the ROI.

v Image Format Control

Width Max

Height Max

Region Selector Region 0
Region Destination Stream 0
Width

Height

Offset X

Offset Y

Figure 9-2 Set ROI

9.3 View Pixel Format

This function allows you to view the format and size of the image data transmitted by the
camera.

E@Note

The pixel format is related with the image mode.

Click Image Format Control, and view Pixel Format and Pixel Size.
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Width 1920

Height

Offset X

Offset Y

Reverse X

Pixel Format

Pixel Size

Figure 9-3 View Pixel Format

9.4 Set Image Mode

The camera supports 3 image modes, including origin image, 3D point cloud, and 3D Range

Image.

e Origin image refers to the original image acquired by the camera.

e 3D point cloud refers to the image that contains three-dimensional coordinates. Different
colors stand for various height information, namely, the red color refers to the lowest
location, and the blue refers to the highest location.

e 3D range image refers to depth image.

Click Image Format Control — Image Mode, and select Image Mode according to actual

demands.

EENote

e When selecting 3D Point Cloud as Image Mode, make sure you have completed
calibration. Otherwise, point cloud data cannot be displayed.
e The color of cloud in 3D point cloud is rendered in the client software.
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Pixel Size

Test Pattern Generator Selec...

Image Mode

Acquisition Control

Analog Control

Digital 10 Control 3D Range Image

Figure 9-4 Set Image Mode

9.5 Set Exposure Time

The camera supports adjusting exposure time. Go to Acquisition Control, and enter
Exposure Time according to actual demands.

Exposure Mode

Exposure Time(us)

Figure 9-5 Set Exposure Time

9.6 Set Gain

The camera supports adjusting gain. Go to Analog Control, and enter Gain (dB) according
to actual demands.

Analog Control

Gain(dB)

Figure 9-6 Set Gain

[ENote

When increasing gain, the image noise will increase too, which will influence image quality.
If you want to increase image brightness, it is recommended to increase the camera's
exposure time first. If the exposure time reaches its upper limit, and at this point, you can
increase gain.
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9.7 Set HDR

EENote

The HDR function may differ by camera models.

The camera supports HDR (High Dynamic Range) function that the camera acquires images
based on 2 sets of settings, and each with its own exposure time and gain.

Steps

1. Click Acquisition Control, and enable HDR Enable.
2. Select 0 or 1 as HDR Selector, and set corresponding HDR Shutter and HDR Gain.
3. (Optional) Click Execute in Reset HDR Config to reset HDR parameters.

HDR Enable
HDR Selector
HDR Shuter{us)

HDR Gain

Reset HDR Config

Figure 9-7 Set HDR

HDR Selector 0

Exposure Time: Shutter 1
Gain: Gain 1

HDR Selector 1

Exposure Time: Shutter 1
Gain: Gain1l

Figure 9-8 HDR Polling
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9.8 Set Chunk Data Control
EENote

The chunk data control function may differ by device models.

The device can embed image information into image data via the chunk function. The
supported embedded information includes image, frame counter, line point number, line
number, intensity, etc. Refer to the table below for details.

Table 9-1 Chunk Data Description

Chunk Selector Status
Image Enabled always
Frame Counter Enabled in point cloud data
Line Point Num Enabled in point cloud data and depth data
Line Num Enabled in point cloud data and depth data
Intensity Enabled always
First Frame ID Enabled in depth data
Scan 3D Coordinate Scale Enabled in depth data
Scan 3D Coordinate Offset | Enabled in depth data
Laser Point Enabled in origin image
Steps

1. Go to Chunk Data Control, and set Chunk Selector according to actual demands.
2. Enable Chunk Enable.
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>

Image Mode
Acquisition Control
Analog Control

Digital 10 Control
Counter And Timer Co...
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

Figure 9-9 Set Chunk Data Control
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Chapter 10 1/0 Output

The signal output settings allow you to set output related parameters. The output signal of
the camera is level signal, and it can be used to control external device like light source.

E@Note

For specific output signal lines, refer to section Interface Description for details.

10.1 Enable Line Inverter

The level inverter function allows the camera to invert the electrical signal level of an 1/0
line, and meets requirements of different devices for high or low electrical signal level.
Steps

1. Click Digital 10 Control — Line Selector.
2. Select specific lines as Line Selector according to actual demands.
3. Enable Line Inverter.

[ENote

The Line Inverter function is disabled by default.

Digital 10 Control
Laser Enable -
Line Selector Line 1

Line Mode Strobe

Line Inverter !

Line Status

Figure 10-1 Enable Line Inverter

10.2 Enable Strobe Signal

The strobe signal is used to directly output I/0 signal to external devices when the
camera's event source occurs.
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Steps

1. Click Digital 10 Control.
2. Set ExposureActive as Line Source.

TilNote

The camera currently supports setting ExposureActive as Line Source only.

3. Enable Strobe Enable.
Digital 10 Control

Laser Enable
Line Selector
Line Mode

Line Inverter
Line Status

Line Status All

Line Source ExposureActive

Strobe Enable .

Figure 10-2 Enable Strobe Signal

10.2.1 Set Strobe Line Duration

After enabling strobe signal, you can set its duration. Click Digital 10 Control — Strobe
Line Duration, and enter Strobe Line Duration.

EENote

e When the Strobe Line Duration value is 0, the strobe duration is equal to the exposure
time. Otherwise, the strobe duration is the value you set.

e Regarding device model of MV-DL2025-04H-H, the duration of level high is always equal
to the Strobe Line Duration you configured here.
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Line Source sure Start Active

Strobe Enable

Strobe Line Duration(us)

Strobe Line Delay{us)

Figure 10-3 Set Strobe Line Duration

Trigger_in1 Trigger_in2 Trigger_in3
Trigger Trigger Trigger
delay delay M delay

Duration
Strobe N e
Sensor Exposure 1 Exposure 2 Exposure 3
exposure
Figure 10-4 Sequence Diagram of Strobe Line Duration
10.2.2 Set Line Delay

The strobe line delay function allows the camera to output signal in a delay time. When
camera exposure starts, the strobe output does not take effect immediately. Instead, the

strobe output will delay according to the value you set.
Click Digital 10 Control — Strobe Line Delay, and enter Strobe Line Delay.

Strobe Enable

Strobe Line Duration{us)

Strobe Line Delay(us)

Strobe Line Pre Delay{us)

Figure 10-5 Set Strobe Line Delay
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| . . I - )

Trigger in 1 | Trigger_in2 || Trigger_in3 | |
Trigger Trigger I Trigger
| delay | delay | delay

| | |
| Strobe | |
—»l  ledelay | Duration | |
Strobe :_. l— : :
P — | }
| |

: : Exposure 3
| |
|

|
Sensor : Exposure 1 Exposure 2
exposure :
|

Figure 10-6 Sequence Diagram of Strobe Line Delay

10.2.3 Set Line Pre Delay

The camera supports the function of strobe line pre delay, which means that the strobe
signal takes effect early than exposure. This function is applicable to the external devices
that have slow response speed. Click Digital 10 Control — Strobe Line Pre Delay, and enter
Strobe Line Pre Delay.

Line Status
Line Status Al
Line Source
Strobe Enable

Strobe Line Duration(

Strobe Line Delay(us)

Figure 10-7 Set Strobe Line Pre Delay

Trigger_in 1 Trigger_in 2 Trigger_in 3
Trigger Trigger Trigger
delay " delay "o delay
Duration
Strobe >
Sensor Exposure1 Exposure2 | Exposure3

o " | —
- - | -

exposure il 3

EStrobe pre delay
>

Figure 10-8 Sequence Diagram of Strobe Line Pre Delay
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Chapter 11 1/0 Wiring

The device can receive or output signals via its 1/0 interface. This section introduces how
to wire the device.

11.1 Input Wiring

The device can receive input signals from encoders and photoelectric trigger switches. For
the device that has 3-pair input and output, it is recommended to use Line 3 and Line 6 to
connect with encoders, and use Line 0 to connect with photoelectric trigger switches.

11.1.1 Wiring with Encoder

In order to make sure the accuracy of operation direction of the conveyor, it is recommended
to use encoder to wire the device.

Kubler Encoder

You are recommended using Kubler encoder (Model: KIS40.1342.1024), which has the same
power requirement with the device (12 VDC).

No matter your device is equipped with 5-pin M12 interface or 12-pin M12 interface, you also
can finish the wiring with encoder based on the following demonstration.

Network Cable

Line Laser 3D Camera *

Power Supply +
Power Supply + Encoder
Power Supply - Power Supply -
—— GND |

Isolated Ground (Line 0-)

Isolated Ground (Line 0+) Signal Output

Figure 11-1 Wiring with Encoder

Other Encoders

If you adopt encoders that do not have the power supply of 12 VDC, you should power the
encoder separately when using the encoder with the device. For wiring, please refer to
corresponding user manual of encoder you used.
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[@Note

e The device supports trigger of level high (3 VDC to 12 VDC), level low (-3 VDC to -12 VDC),
rising edge (> 3VDC), and falling edge (< 3 VDC) as opto-isolated input.
e MV-DL2040-04H/D-H model's Line 3 and Line 6 support wiring with high-speed encoder.

11.1.2 Wiring with Photoelectric Trigger

5-Pin Interface and 12-Pin Interface (Type l)

[@Note

The 12-pin interface supports 3 wiring methods below, and the 5-pin interface supports
wiring with pull-up resistor only.

PNP Device
PWR VCC
Camera Power I | PNP Power [
[ Supply Supply
— Opto Input Signal Line ——8 8 PNP
Input Signal PNP Device | Device
Ground Power Supply Ground
Camera Power
Supply Ground
— GND of VCC
— GND of PWR
Figure 11-2 Input Signal Connecting PNP Device
NPN Device

If the VCC of NPN device is 12 VDC or 24 VDC and pull-up resistor is not used, its wiring is
shown below.

PWR VCC

Camera Power

Suppl
PPl Input Signal NPN Power

Ground Supply NPN
’_- Opto Input Signal Line Device
Camera Power NPN Device — |
Supply Ground | Power Supply Ground

GND of PWR = — GND of VCC

Figure 11-3 Input Signal Connecting NPN Device Without Pull-up Resistor
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If the VCC of NPN device is 12 VDC or 24 VDC and the external pull-up resistor is used, it is
recommended to use a 1 KQ pull-up resistor.

PWR VCC
Camera Power I NPNPower 7
Supply Supply
— Opto Input Signal Line ———— NPN
Input Signal NPN Device | Device
Ground Power Supply Ground
Camera Power
Supply Ground
— GND of VCC

— GND of PWR

Figure 11-4 Input Signal Connecting NPN Device with Pull-up Resistor

12-Pin Interface (Type Il)

PNP Device

Here we take Line 0 as an example to introduce wiring.

12V

Brown/Power

Supply+

White Line Black/Signal Line PNP
Devi
Purple/Signal Com——m eviee
GND
Figure 11-5 Input Signal Connecting PNP Device
NPN Device

For wiring with NPN device, 2 wiring methods are available. Here we take Line 0 as an

example to introduce wiring.
You can connect com with signal line, signal in with 12 V power supply positive. This
wiring method supports one input only, and cannot support encoder input at the same

time.

GND
v White Line Purple/Signal Com Black/Signal Line NP_N
Brown/Power | Device
GND Supply+
12V

Figure 11-6 Input Signal Connecting NPN Device without Pull-up Resistor
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Another wiring method is to use multiple inputs, and this method requires pull-up resistor.

12V

‘ Brown/Power
s Supply+
. X >
White Line 3 Black/Signal Lihne——— NPN
-12V Device

Purple/Signal Co Me——————

GND

GND

Figure 11-7 Input Signal Connecting NPN Device with Pull-up Resistor

11.2 Output Wiring
EENote

e The 12-pin interface supports 3 wiring methods below, and the 5-pin interface supports
wiring with pull-up resistor only.

e The voltage of VCC should not higher than that of PWR. Otherwise, the device's output
signal may have exception.

PNP Device
PWR VCC
Camera Power PNP Power [
[ Supply Supply
—Opto Output Signal Line —— PNP
Output Signal _ PNP Device | Device
Ground Power Supply Ground
Camera Power
Supply Ground
— GND of VCC
— GND of PWR
Figure 11-8 Output Signal Connecting PNP Device
NPN Device

If the VCC of NPN device is 12 VDC or 24 VDC and pull-up resistor is not used, its wiring is
shown below.
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PWR VCC

Camera Power

Suppl
PPy Output Signal NPN Power

Ground Supply ‘ NPN
’_- [ Opto Outpurt Signalline ————————  payice
Camera Power NPN Device
Supply Ground Power Supply Ground

GND of PWR = — GND of VCC

Figure 11-9 Output Signal Connecting NPN Device Without Pull-up Resistor
If the VCC of NPN device is 12 VDC or 24 VDC and the external pull-up resistor is used, it is
recommended to use 1 KQ pull-up resistor.

PWR VCC
Camera Power I NPN Power [
Supply Supply
—Opto Output Signal Line NPN
Output Signal NPN Device Device
Ground Power Supply Ground
Camera Power
Supply Ground
— GND of VCC

= GND of PWR

Figure 11-10 Output Signal Connecting NPN Device with Pull-up Resistor
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Chapter 12 Other Functions

12.1 Device Control

EENote

The specific device control parameters may differ by device models.

In Device Control, you can view device information, edit device name, reset device, etc. The
specific parameters in Device Control are shown below.

Table 12-1 Parameter Description

Parameter Read/Write Description
Device Type Read Only It is the device type.
Device Scan Type Read Only It is the scan type of the device’s sensor.
Device Vendor Name Read Only Itis the name of the manufacturer of the device.
Device Model Name Read Only It is the model of the device.
Device Manufacturer It is the manufacturer information about the
Read Only :
Info. device.
Device Version Read Only It is the version of the device.
Device Firmware Version | Read Only It is the version of the firmware in the device.
Dewqe Algorithm LSL Read Only It is the version of device’s LSL algorithm.
Version
Dewqe Algorithm VM Read Only It is the version of device’'s VM algorithm.
Version
Device Serial Number Read Only It is dewce S serial numper. This string is a
unique identifier of the device.
Device User ID Read & Write Device name and it is empty by default. You can
set according to your preference.
Device Uptime (s) Read Only IL'Icpls the period of time when device is powered
Board Device Type Read Only It is the device type.
Device Connection : It selects which Connection of the device to
Read & Write
Selector control.
Device Connection Read Only It indicates the speed of transmission of the
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Parameter Read/Write Description
Speed (Mbps) specified connection.
Device Link Selector Read & Write | It selects which Link of the device to control
Device Link Speed Read Onl It indicates the speed of transmission
(Mbps) y negotiated on the specified link.
Device Link Connection Read Onl It returns the number of physical connection of
Count y the device used by a particular link.
I[\)/I%Vcllce::e Link Heartbeat Read & Write | It activates or deactivates the link's heartbeat.
Device Stream Channel It indicates the number of streaming channels
Read Only )
Count supported by the device.
Device Stream Channel Read & Write | It selects the stream channel to control.
Selector
?;’;;CG Stream Channel Read Only It reports the type of the stream channel.
Device Stream Channel It is the index of device's Link to use for
. Read Only : .
Link streaming the specified stream channel.
Device Stream Channel It is the endianness of multi-byte pixel data for
: Read Only :
Endianness this stream.
It specifies the stream packet size, in bytes, to
Device Stream Channel : send on the selected channel for a transmitter
. Read & Write g : .
Packet Size (B) or specifies the maximum packet size
supported by a receiver.
Device Event Channel Read Onl It indicates the number of event channels
Count y supported by the device.
Device Character Set Read Only It is cbaracter set usgd by the strings of the
device's bootstrap registers.
Device Reset Read & Write | Click Execute to reset the device.
Device Temperature . It selects the location within the device, where
Read & Write )
Selector the temperature will be measured
It is device temperature in degrees Celsius (C).
Device Temperature Read Only Itis measured at the location selected by Device
Temperature Selector.
Find Me Read & Write | Itis used to find the current device.
Device Max Throughput It is max. bandwidth of the data that can be
Read Only

(bps)

streamed out of the device.

63




Line Laser 3D Camera User Manual

12.2 Enable Device Auto Work
EENote

The function of device auto work may differ by device models.

The function of device auto work allows the device to load saved parameters
automatically when it starts. Click Acquisition Control — Device Auto Work, and enable
Device Auto Work.

~ Acquisition Control

Device Auto Work ]

Figure 12-1 Enable Device Auto Work

12.3 Enable Laser

The laser is used to send laser stripe to the measured objects. Click Digital 10 Control —
Laser Enable, and enable Laser Enable.

E@Note

Make sure that the laser is enabled when the device operates and executes system
calibration.

Digital 10 Control
Laser Enable
Line Selector
Line Mode
Line Status

Line Status All

Line Debouncer Time(us) 1000

Figure 12-2 Enable Laser

12.4 Set Device Log Control
EENote

e The function of device log control may differ by device models.
e Logs saved in the device support exporting and importing via file access control function.
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The function of device log control can save the device’s logs to local or transmit them
remotely via UDP.
Steps

1. Find Device Log Control in the feature tree.
2. Set Log Output Mode as Local File or Remote according to actual demands.
e Local File: Logs will be saved in the device.

v Device Log Control

System Log Enable !

Log Output Mode  Local File

Log Priority Error

Figure 12-3 Local File

e Remote: Logs will be transmitted remotely, and you need to enter Log Remote IP and Log
Remote Port according to actual demands.

v Device Log Control
System Log Enable !
Log Cutput Mode Remote

Log Remote IP 192.1668.1.1

Log Remote Port 514

Log Priority Error

Figure 12-4 Remote
3. Set Log Priority, including Fatal, Error, Warning, Info, and Debug.

EENote

e The log priority from high to low is Fatal, Error, Warning, Info, and Debug.
e Logs whose priority level above or equal to the Log Priority you selected will be saved.

12.5 Set File Access Control

The file access function can import and export the device's calibration files, and save them
in mfa format. The device’s calibration files include:

e LSL Sensor Calibrate LUT: The LUT used by the device sensor calibration.

LSL Sensor Calibrate: The sensor calibration file.

LSL System Calibrate: The system calibration file.

LSL Algorithm Param: The algorithm parameter file.

Device Extend Config: ROl information file.

Feature Language Map: The mapping file of the device’ feature tree node name.
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e Device Log File: The system log files saved in the device.
Steps
1. Click Parameter Settings, and click . to open the file access dialogue box.

Settings Tools Help

Parameter
Settings

Favorites

> Device Control

Figure 12-5 File Access
2. Select Device Feature and click Import or Export.

File Access X

Device Feature L5L System Calibrate

mport Export

Figure 12-6 Import or Export

3. Select a mfa file from local PC to import or select a saving path and enter file name to
save and export.

EENote

The supported calibration files may differ by device models.

12.6 Set Event Control

This function allows the camera to output event messages.

EENote

The camera supports outputting volume measurement result only, and you can select Dws
Volume as Event Selector.

Steps

1. Click Event Control — Event Selector.

2. Select Dws Volume as Event Selector.

3. Select Notification On or Notification Off as Event Notification to output measurement
result or not.
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Chunk Data Control

Laser Stripe Control

Event Control

Event Selector Dws Volume

Event Notification Notification On

Notification Off

Notification On

Figure 12-7 Set Event Control

12.7 Set 3D Volume Control

In the 3D Volume Control attribute, you can set volume measurement related parameters.

Table 12-2 Parameter Description of 3D Volume Control

Parameter

Description

Algorithm Status Code

It displays error information when operating the algorithm.

Min Packet Height

It refers to the min. package height that the device can measure,
and the unit is mm. The data that is smaller than this parameter
will be filtered.

Height Ratio

It sets height ratio ranging from 0 to 100.

Min Contour Point Num

It sets the min. quantity of contour points of measured objects. Its
range is from 0 to 999.

Horizontal Revise
Number

It sets the revise quantity of contour points in the horizontal
direction.

Vertical Revise Number

It sets the revise quantity of contour points in the vertical direction.

Compensate Height

This parameter value should be adjusted according to standard
object's height. After calibration, Compensate Height plus average
height on conveyor belt should be close to 0. The unit of this
parameter is mm.

Step Distance

It refers to the step distance of the conveyor belt, and the unit is
um.

Max Profile Width

It sets the max. measured contour width. After settings, you need
to initialize algorithm again. Its range is from 1000 to 2500.

Max Profile Number

It sets the max. measured contour line quantity. After settings, you
need to initialize algorithm again. Its range is from 400 to 1200.

Pixel Unit

It sets the corresponding physical size of single pixel in depth
images. After settings, you need to initialize algorithm again.

Filter Area Enable

If it is enabled, the client software can transfer the plane correction
of the conveyer belt to zero plane after drawing the filter region.
This parameter is enabled by default.
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It sets the algorithm measurement mode, including Continue,

Measure Mode Trigger, Multi and Trigger Multi.

It selects mode of creating point cloud, including traditional and

Engine Mode deep learning.

v~ 3D Volume Control
Algorithm Status Code
Min Packet Height
Height Ratio
Min Contour Point Num
Horizonta e Number
Vertical Revise Number
Compensate Height
Step Distance 7500.00
Max Profile Width 1400
Max Profile Number 800
Pixel Unit

Measure Mode Continue

Engine Mode Deeplearning

Figure 12-8 Set 3D Volume Control

[ENote

e After selecting different Engine Mode, you need to reset the camera.
e Deep learning mode should be supported by corresponding firmware. You can contact
the technical support for details.

12.8 Set Laser Stripe

The device supports configuring parameters of the laser stripe. You can Go to Laser Stripe

Control — Center Point Control, and set specific parameters accordingly.

e Profile type: It is the laser stripe type, including center point, upper edge point, and lower
edge point.

e Point select mode: Use this parameter to select different modes to filter effective laser
points when multiple laser points are extracted from the same column of the image. It
has five modes, including best, top, bottom, widest and brightest.
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(@)

(@)

(@)

Best: When multiple laser points are extracted from the same column, select the laser
point with the largest average gray scale. If the average gray scale is the same, select
the point with the largest line width If the average grayscale and line width are the same,
select the point with the highest pixel brightness value. If the average gray level and line
width and the brightest value are equal, the top point is selected.

Top: The top laser point is selected when multiple laser points are extracted from the
same column,

Bottom: The lowest laser point is selected when multiple laser points are extracted from
the same column.

Widest: The point with the largest line width is selected when multiple laser points are
extracted from the same column. If the linewidth is the same, the brightest point in the
same linewidth is preferentially selected. If the linewidth is the same and the brightest
value of the laser line is the same, the laser line center point with the highest average
brightness is selected.

Brightness: The point with the highest pixel brightness value is selected when multiple
laser points are extracted from the same column. If all contain overexposed points
(brightness value 255), the point with the largest line width among the brightest points
is selected. If the line width among the brightest points is the same, the laser line center
point with the highest average brightness is selected.

Min/Max line width: It is the minimum/maximum line width, when the number of pixels
occupied by the continuous laser line in the vertical direction is greater than or equal to
the minimum line width and less than or equal to the maximum line width, the laser line is
determined to be valid. Otherwise, it is invalid. This parameter can only be configured
when custom is selected for laser sensitivity.

Binary threshold: The device only filters the gray value that is greater than or equal to the
value of the parameter laser line pixels as a valid point.

v Laser Stripe Control

v Center Point Control

Profile Type Center Point

Point Select Mode
Min Line Width
Max Line Width

Binary Threshold

Figure 12-9 Set Laser Stripe
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12.8.1 Set Profile Filter

The device supports configuring different filter window sizes for the profile, and filter the

profile points in the window. You can go to Laser Stripe Control — Center Point Control

— Profile Filter, and set specific parameters accordingly.

e Mean filter window size: It sets mean filter window size, 3/5/7/9 points or off are available.

e Median filter window size: It sets median filter window size, 3/5/7/9 points or off are
available.

e Outliers filter window size: It sets outliers filter window size, 1/3/5/7/9 points or off are
available.

12.9 Set Range Image Control

The device supports configuring parameters of rang images. You can go to LSL Range

Image Control, and set specific parameters accordingly.

e LSL data unit: It is the unit of outputted point cloud data and range image data.

e Y scale: It is the sampling interval of range image in vertical direction, and the unit is
pm/pixel.

e Range image height: It is used to set the number of profile of range image in pixels. This
parameter is only available when image mode is 3D range image.

e Step distance: It sets the distance between two adjacent frames of profile data.

e Output image height type: It includes real type and setting type. This parameter is only
available when image mode is 3D range image.

o Real type: The range image is outputted based on the actual number of profiles after
the trigger. If the actual number of profiles is higher than the range image height, data
is outputted based on range image height, and the excess part is outputted directly.

o Setting type: The range image is outputted based on the range image height after the
trigger. If the actual number of profiles is higher than the range image height, data is
outputted based on range image height, and the excess part is filled with black and
outputted.

e Frame Timeout (ms):It is the timeout period. You can set the trigger end time of the device.

This parameter is only available when image mode is 3D range image.

o When the parameter is 0, the device waits for the next trigger signal until the image
height is up to range image height and the device outputs the image.

o When the parameter is not 0, if the device does not receive the next trigger signal within
the configured time, the trigger is considered to be over. At this time, the image filled
with black and outputted, and the image height is range image height.
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v LSL Range Image Control

LSL Data Unit

Y Scale

Range Image Height

Step Distance

Output Image Height Type
Max Fill Point Counter
Filling Threshold(um)
Height Threshold

Frame Timeout(ms)

Hole Fill Enable

Figure 12-10 Set Range Image Control

12.10 Set TCP Transport Control

E@Note

e The function of TCP transport control may differ by device models.
e Before using this function, set Notification Off as Event Notification in Event Control.

The function of TCP transport control can transmit detected object information via TCP.

v TCP Transport Control
Communication Select TCP Client
Custom Data Format Enable B
Param Effective Bits Number 4
Volume cti s Numb... 9
TCP Trans Leader

TCP Trans Trailer

Volume Qutput Enable | |

Output Unit mm
Figure 12-11 Set TCP Transport Control

Steps

1. Find TCP Transport Control in the feature tree.

2. Set Communication Select as TCP Server or TCP Client according to actual demands.
e TCP Server: Enter TCP Server Port, and enable TCP Server Enable.
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TCP Server Port

TCP Server Enable

Figure 12-12 TCP Server

e TCP Client: Enter TCP Host IP and TCP Host Port, and enable TCP Client Enable.

TCP Host IP

TCP Host Port

192.168.1.1

2001

TCP Client Enable B

Figure 12-13 TCP Client

3. Enter following parameters according to actual demands.

Table 12-3 Parameter Description

Parameter

Description

Custom Data Format Enable

If it is enabled, you can set the data digits of the volume
output information.

Param Effective Bits
Number

It sets output data’s digits of parameters (length, width,
height). If configured digit is greater than the actual one,
zero is added before the actual digit. Otherwise, it is output
according to the actual number one.

Volume Effective Bits
Number

It sets output data’s digits of volume. If configured digit is
greater than the actual one, zero is added before the actual
digit. Otherwise, it is output according to the actual number
one.

TCP Trans Leader/Trailer

It sets the frame header and frame end of the TCP output
data, that is, add a customized string before and after the
output data.

Volume Output Enable

It is used to control whether volume information is included
in the output information.

Output Unit

It set data unit of output information, including mm or cm.

12.11 Set Transport Layer Control

E@Note

The specific transport layer control parameters may differ by device models.
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You can go to Transport Layer Control to view the device's load size, GEV version, etc.

Table 12-4 Parameter Description of Transport Layer Control

Parameter Read/Write Description
Paylode Size (B) Read Only It is the device's load size.
GEV Version Major Read Only It is the major version in GEV version.
GEV Version Minor Read Only It is the minor version in GEV version.
GEV Device Mode Is Big Read Only It is the endianness in device's register.
Endian
GEV Device Mode Read Only It is the character set in device’s register.
Character Set
GEV Interface Selector Read Only It sets which physical network interface to be
controlled.
GEV MAC Address Read Only It is the MAC address of the network interface.
GEV Supported Option i i
pPp p Read & Write It §e!ects the GEV option to interrogate for
Selector eX|St|ng Support.
GEV Supported Option Read Only It indicates whether the selected GEV option is
supported or not.
GEV Current IP It indicates whether the Link Local Address IP
Configuration LLA Read Only configuration scheme is activated on the given
network interface.
GEV Current IP It indicates whether the DHCP IP configuration
Configuration DHCP Read & Write | scheme is activated on the given network
interface.
GEV Current IP It indicates  whether  persistent I[P
Configuration Persistent | Read & Write | configuration scheme s activated on the given
IP network interface.
DEV PAUSE Frame : It controls whether incoming pause frames are
. Read & Write . -
Reception handled on the given logical link.
GEV Current IP Address Read Only It is the current IP address for the given
network interface.
GEV Current Subnet Mask | Read Only It is the current subnet mask of the given
interface.
GEV Current Default Read Only It is the default gateway IP address to be used
Gateway on the given network interface.
GEV First URL Read Only It is the first choice of URL for the XML device
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Parameter Read/Write Description

description file.

GEV Second URL Read Only It is the second choice of URL to the XML
device description file.

GEV Number Of Read Only It indicates the number of physical network

Interfaces interfaces supported by this device.

GEV Persistent IP It indicates the persistent IP address for this

Address Read & Write network interface. It is only used when the
device boots with the persistent IP
configuration scheme.

GEV Persistent Subnet It indicates the persistent subnet mask

Mask associated with the persistent IP address on

Read & Write | this network interface. It is only used when the

device boots with the persistent IP
configuration scheme.

GEV Persistent Default It indicates the persistent default gateway for

Gateway Read & Write this network interface. It is only used when the
device boots with the persistent IP
configuration scheme.

GEV Link Speed Read Only It indicates the speed of transmission
negotiated by the given network interface in
Mbps.

GEV Message Channel Read Only It indicates the number of message channels

Count supported by this device.

GEV Stream Channel Read Only It indicates the number of stream channels

Count supported by this device.

GEV Heartbeat Timeout : It indicates the current heartbeat timeout in

Read & Write -

(ms) milliseconds.

GEV Heartbeat Disable Read & Write | It disables the GEV Heartbeat.

GEV Timestamp Tick Read Only It indicates the number of timestamp ticks in 1

Frequency(Hz) second (frequency in Hz).

Timestamp Control Latch Read & Write It Iqtches the current timestamp value of the
device.

Timestamp Control Reset | Read & Write | It resets the timestamp value for the device.

Timestamp Control Latch Read & Write It resets the timestamp control latch.

Reset

Timestamp Value Read Only It is a read only element. It indicates the
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Parameter Read/Write Description
latched value of the timestamp.
GEV CCP Read & Write It cqntrqls the device access privilege of an
application.
GEV MCP Host Port It controls the port to which the device must
Read & Write | send messages. Setting this value to 0 closes
the message channel.
GEV MCDA , It controls the destination IP address for the
Read & Write
message channel.
GEV MCTT (ms) Read & Write It .prowdes the transmission timeout value in
milliseconds.
GEV MCRC It controls the number of retransmissions
Read & Write | allowed when a message channel message
times out.
GEV MCSP Read Only It indicates the source port for the message
channel.
GEV Stream Channel Read Only It selects the stream channel to control.
Selector
GEV SCP Interface Index | Read Only It is the Index of network interface to be used.
GEV SCP Host Port Read & Write | It is the host port of the channel
GEV SCP Direction Read Only It transmits or receives the channel.
GEV SCPS Big Endian Read Only It is the Endianness of multi-byte pixel data for
this stream.
GEV SCDA : It indicates the destination IP address for this
Read & Write
stream channel.
GEV SCSP Read Only It indicates the source UDP port address for

this stream channel.

12.11.1 Check Heartbeat

The heartbeat detection function allows you to check if the camera's transmission channel
is working properly or not. Click Transport Layer Control — GEV Heartbeat Timeout, and
enter GEV Heartbeat Timeout.
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GEV Heartbeat Timeout(ms)

GEV Heartbeat Disable

Figure 12-14 Check Heartbeat

ClilNote

The heartbeat detection function is enabled by default, and you can go to GEV Heartbeat
Disable to disable it.

12.11.2 Set Device Connection Mode

The device supports connecting with PC via DHCP or persistent IP. The device will obtain IP

according to the following order.

1. If the device’s Persistent IP function is enabled and the configured persistent IP is
available, and the device will load the persistent IP. Otherwise execute 2.

2. If DHCP function is enabled and the obtained IP address is available, and the device will
load the IP address obtained by DHCP. Otherwise execute 3.

3. LLA obtains IP address.

GEV Current IP Configuration LLA

GEV Current IP Configuration DHCP

GEV Current IP Configuration Persistent IP !

Figure 12-15 Set Device Connection Mode

12.12 User Set Customization

This function allows you to save or load camera settings. The camera supports 4 sets of
parameters, including 1 default set and 3 user sets, and the relation among 4 sets of
parameters is shown below.
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/USer\
s
% -

Current
Parameter

ﬁevice

Default
Parameter

( |

Figure 12-16 Parameter Relation

12.12.1 Save User Set

Steps
1. Click User Set Control, and select a user set in User Set Selector.

E@Note

Here we take selecting User Set 1 as an example.

2. Click Execute in User Set Save to save parameter.
v User Set Control
User Set Current
User Set Selector User Set 1
User Set Load Execute

User Set Save Execute

User Set Default Default

Figure 12-17 Save User Set

12.12.2 Load User Set

Steps

E@Note

Loading user set is available only when the camera is connected, but without live view.

1. Click User Set Control, and select a user set in User Set Selector.
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E@Note

Here we take selecting User Set 1 as an example.

2. Click Execute in User Set Load to load parameter.
v User Set Control

User Set Current

User Set Selector User Set 1

User Set Load Execute

User Set Save Execute

User Set Default Default

Figure 12-18 Load User Set

12.12.3 Set User Default

You can also set default parameter by clicking User Set Control, and select a user set in
User Set Default.

E@Note

Here we take selecting User Set 1 as an example.

v User Set Control

User Set Current

User Set Selector User Set 1

User Set Load Execute

User Set Save Execute

User Set Default User Set 1

Figure 12-19 Set User Default

12.13 Export Main Parameters

The device supports exporting main parameters, including but not limited to the client
software version, SDK version, algorithm library version, exposure, gain, etc. Go to Config
Management — Export Main Parameters, and click Export in Export Parameters to export
main parameters.
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Configuration Management

Import & Export Config file
Directory
Export Export

Backup Backup

File Converter | |

Export Main Parameters

Export Farameters

Figure 12-20 Export Main Parameters

E@Note

The exported file is in txt format.
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Chapter 13 FAQ (Frequently Asked Question)

13.1 What can | do if the algorithm, the camera, and the
client software do not match?

Problem

There are 2 versions for both algorithm library and camera, and many versions for client
software. The exception occurs when outputting volume data due to mismatch among
algorithm library, camera and client software.

Solution
Use the latest version of camera firmware, 3DMVS, calibration tool, and software.

13.2 What can | do if the system outputs the volume
information very slow?

Problem
The system outputting volume information is timed out.

Solution

It is recommended to overlap the first line of the calibration plate with the laser line. After
the end of the package leaves the reference point and moves through volume measurement
trigger distance within T ms (10 ms at most), the algorithm library outputs the volume value.

Figure 13-1 Capture Image 1
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Most of scenarios are like the figure shown below. After the end of the package leaves the
reference point and moves through volume measurement trigger distance within 1 ms (10
ms at most), the algorithm library outputs the volume value.

Figure 13-2 Capture Image 2

lilNote

Only when the end of the package leaves the laser line, the algorithm library outputs the
volume value.

13.3 Why the image quality is not good?

Problem

The exposure time is larger than 8000 pus, or the image quality is influenced by the
environment lighting.

I

Figure 13-3 Overexposure
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Figure 13-4 Environment Lighting

Solution

e Set the exposure time smaller than 4,000 ps.

e Set binary threshold larger than 40.

e Adjust the gain if the black package cannot be detected.
e Avoid the direct sunlight in the scene.

Figure 13-5 High Quality Image Example

13.4 Why the volume information is not correct?

Problem

e The camera is out of focus.

e The camera is not calibrated.

e Related parameters have not been adjusted after system calibration.
e The width and the length of the camera are not accurate.

Solution
e Make sure the camera is not out of focus.
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Make sure you have finished system calibration.

If the height is not accurate after calibration, you can adjust height compensate as 10
mm according to actual demands.

If the length is not accurate after calibration, you can adjust step distance according to
actual demands. If the measured object length is longer than the actual value, it is
recommended to reduce step distance value.

Make sure the object to be measured is placed parallel to the laser line first, and then start
the conveyor belt to test whether the output width is accurate or not. If the length is not
accurate, you should adjust the step distance. If the width is not accurate, you should
calibrate again.

If the problem still exists after trying above solutions, please contact technical support.
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