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Preface

« About This Manual

a) The photos, graphics, charts, illustrations, etc. provided in the manual are for explanation and illustration purposes only.
There may be differences with the specific products. Please refer to the actual product.

b) Due to version upgrades or other needs, our company will update this manual. If you need the latest version of the manual,
please log on to the company's official website ( www.luminwave.com) to check it.

c) Itisrecommended that you use this manual under the guidance of professionals.

» Instructions Before use

a) Before usin§vthe product,glease be sure to rFad this manval,carefully and follow the instructions in the manual to operate the
product to avoid product damage, property loss, personalinjury, etc:

b) If this 3D camera prodyct is used as part of your product, please make sure to provide this manual to the intended users of
) your procfuct, or;?roﬁgethowtoo tgfan the¥nangaﬁ P P

+ Heed Warning
a) Warnings in the product and operating instructions to avoid accidents.

 Product Maintenance and Technical Support

a) Please do not attempt to open the device for repair in the absence of offjcial guidance. If you need repair or encounter
) proﬁems Hwat cann(?t bes lvecfl%ytﬁe fnstructi%ns, please contact Lum’nwa%e Tec nollozclg,y or%a?es.p

 Disassembly prohibited
a)witiisiprohibitedito disassemble the product without the written consent of Luminwave.
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Safety Notice

« Power Supply
a) Itisrecommended to use a 12V, 5A power supply to power the product.
b) If you design, configure or select the power supply system (including cables) of the product by yourself, please make sure to follow

the power supply and voltage mentioned in the manual, or contact Luminwave technical support. Do not use cables / adapters that
do not meet power supply requirements or are damaged .

» Electrical Interface

a) Before powetring on the product, please ensure that the electrical interface is dry and free of dirt. Do not use power in a humid
environment.

b) Please refer to the interface installation section of the manual and strictly follow the connector plug-in and ?ull—out instructions. If
you have found any abnormalities in the interface (such as pin deflection, damaged cables, loose threads, etc.), please stop using it
and contact Luminwave for technical support.

c) Please disconnect the power supply before plugging or unplugging the connector. Hot swapping may cause breakdown.

+ Radio Frequency (RF) Interference

a) Please be sure to read this manual before use. Although the product is designed, tested, and manufactured to comply with
regﬁclathc_ns regarding radio frequency energy radiation, radiation from the product may still cause other electronic equipment to
malfunction.

« Vibration Conditions

a) Ifthere may be strong mechanical shock or vibration in the use environment, please contact Luminwave technical support team to
obtain the shock andvibration performance parameters of specific product models. Mechanical shock or vibration exceeding the
allowable range may cause damage to the product.

b) Products should be packaged in shockproof packaging materials to avoid damage during transportation.
www.luminwave.com 4
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Safety Notice

« Explosiveness

a) Donot use.the productin any area where potentially explosive atmospheres are present, such as areas where the air
) contaltns igh c%ncen%ra%ong/o{?lammagl%cﬁwem?cz}/ls, apors,orpartPcuel'a?es (s ch asgr’anucles ust,ormetafpowders).

b) aDsOhneqltuen)'(\ ,ot%eat\r/]cﬁ8rc?adn%gtg;[ﬁghé%qn%%gfﬁRgg%)ggc%ffhnndc%l%ﬂghg/].emIcals’ including easily evaporated liquefied gases (such

+ Eye Safety

a) This rodua:t is B Class ,} Lcas.er roduct. The laser safety level complies with the following standards. Please follow the
corrésponding laser safety instructions:

Lﬁ%lzgl\f 98%%]&%]&%%9;&% 4e0d|J,c?oanr)\d 1040.11 standards, except for the deviations stated in Laser Notice No. 56 issued on

NOTE: For maximum self—fprotection, itis strongly recommended not to look directly into the transmitted laser through a ma nifyin%device such as a microscope, head-
mounted loupe, or other form of magnifying glass. During the operation of the product, the entire light window can bé regarded as the laser emission range of the
product, and the direct-viewing lightwindow can be regarded as direct-viewing the laser in transmission.

» Enclosure
a) The rodLhctis ainly composed of metal, glass and plastic 8nd containssgnsi ive electronic components inside. .voiF
im ogelr and m\gsﬁc as talling an rhing. Once'the prdductis dropped or burned, please stop using it immediately and
cohtact Luminwave tor technicaPsupport.
b i hi turing th duct. O th ductshellisd d, pl t ingiti diatel d tact
) ﬁ\d%gn%g\s/.e%g%&unqga g&] poret.pro uct. Once the product shell is damaged, please stop using it immediately and contac
c) Do not operate the product with the shell loose to avoid damaging personal safety.

O BTSRRI S RISTRS B et IBSRISE PR TR g g pgyont externalforces (such as mpact,strong

e) Ifthhe product fhell contains té)%th—like struc}gures and grooves, please wear gloves when operating to avoid cuts, crushes and
otherpersonalinjuries caused by excessive force.

www.luminwave.com 5
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Safety Notice

« Light Window

a) Do not touch the light window with your hands to avoid getting fingerprints or dirt on the light window.

g e ou ot o S bl o hell el o s Al et Cremicly
window may af e Bomt clou a output by the product.

c) Besuretoremove the llght window protective film before use.

. Enclosure High Temperature

a) gn the fjuct is running or for a period of time after operation, the product enclosure may be at a high temperature.
Bis cask, please note:

Av0|d dlrect contact with the product enclosure to avoid discomfort or even burns;
Avoid direct contact of flammable materials with the product enclosure to avoid fire.

|f the groduct ntf(eds to be embedded into other devices, effective measures should be taken to alert third parties of high
temp atureris

 Peripherals
a) When rch?gm%&ergaeralsforlrt?tall?tlon bo}ﬁ) rsel, e sure to Lefgrtothemsltallatlo ste S|rhthe émual or contact

uminwave alsup port. Use of non- iant'or mismatched peripherals may damage the product or
compromise persona afe

« Equipment Upgrade

a) Pleasebe sui(e to use the upgrade package provided by Luminwave and strictly follow the instructions included in the
upgrade package.

www.luminwave.com 6
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Disclaimer

+ To the maximum extent permitted by law, the products described in this manual (including their hardware, software,
firmware, etc.) are provided "as is" and may contain defects, errors or malfunctions. The company does not provide any
form of express or implied warranty Warranties, including but not limited to warranties of merchantability, quality
satisfaction, fitness for a particular purpose, non-infringement of third party rights, etc.; nor shall we compensate you for
any special, incidental, incidental or indirect damages caused by the use of this manual or the use of our products.
Including but not limited to losses arising from loss of business profits, loss of data or documents.

« Ifyou connect the product to the Internet, you are at your own risk, including but not limited to the possibility that the
product may be subject to network attacks, hacker attacks, virus infections, etc. The company is not responsible for the
resulting abnormal product operation, information leakage and other problems, but the company will Provide you with
product-related technical support in a timely manner.

«  When using this product, please strictly follow applicable laws. The company does not assume any responsibility if this
product is used to infringe the rights of third parties or for other improper purposes.

« If the contents of this manual conflict with applicable laws, the legal provisions shall prevail.

www.luminwave.com 7
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1 Product Introduction

1.1 Product Name

Luminwave D series TOF camera .

1.2 Product Overview

D series TOF cameras are an 3D camera specially designed for industrial applications . The products are based on Sony
Developed with DepthSense ® technology, they have millimeter-level measurement accuracy and VGA depth resolution .
Embedded unique point cloud filtering and image processing algorithms in product, they can provide IR, point cloud, and depth
information in real time.

Those products have high integration and high reliability, can be widely used in long-distance non-contact measurement, flow
counting in dynamic scenes, logistics technology and robot applications.

LWP-D301 /LWP-D302 /LWP-D302W LWP-D303W
www.luminwave.com 8
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1.3 Specifications

LW-TOF Camera-Rev1.0.0

Product Number LWP-D301 LWP-D302

Working Principle

Sensor

Laser

Working Distance

Ranging Accuracy

TOF (H x V)

TOF Resolution

Frame Rate

Eye Safety

TOF

Sony DepthSense® TOF IMX570

940nm VCSEL*2

0.4m~5m

<1% (@2m<5mm)

70°x 50°

640 x 480 pixels

Max.30 fps

Class 1

Product Number LWP-D301
HDR Function Support
Exposure Time Support
e Various Filter Settings Support
Output Data Format RAW12 (depth mafégRBmap, point cloud)
Powered Supply 12V DC
Power Power Consumption <1o.w. -
Supply Network Interface RJEﬁelr%Oe(iM Aviation )pz_lggaipm M12
Power Interface 6.4mm DC Aviation Xlggdi pin“M12
Dimensions (L x W x H)* 76mm x 63.5mm x 76mm
Weight 385g 411g
Physics Operating Temperature -20~50°C
Storage Temperature -30~70°C
Protection Level P42 IP67

Operating System

Windows 10 and above /Linux

www.luminwave.com
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1.3 Specifications

LW-TOF Camera-Rev1.0.0

Product Number

LWP-D302W

Working Principle

Sensor

Laser

Working Distance

Ranging Accuracy

TOF (H x V)

TOF Resolution

Frame Rate

Eye Safety

TOF

Sony DepthSense® TOF IMX570

940nm VCSEL*2

0.4m~5m

<1% (@2m<5mm)

103°x81°

640 x 480 pixels

Max.30 fps

Class 1

Product Number LWP-D302W
HDR Function Support
Exposure Time Support
FUlELel Various Filter Settings Support
Output Data Format RAW12 (depth map, IR map, point cloud)
+RGB
Powered Supply 12V DC
Power Consumption <10W
Power
Supply Network Interface Aviation plug: 8 pin*M12 X-code
Power Interface Aviation plug: 8 pin*M12 A-code
Dimensions (L x W x H)* 76mm x 63.5mm x 76mm
Weight 411g
Physics Operating Temperature -20~50°C
Storage Temperature -30~70°C
Protection Level IP67

Operating System

Windows 10 and above /Linux

www.luminwave.com

* The dimensions is excluding plug-ins. Please refer to Appendix 2 structural drawings for detailed dimensions. 10
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1.3 Specifications

LW-TOF Camera-Rev1.0.0

Product Number

LWP-D303W

Working Principle

Sensor

Laser

Working Distance

Ranging Accuracy

TOF (H x V)

TOF Resolution

Frame Rate

Eye Safety

TOF

Sony DepthSense® TOF IMX570

940nm VCSEL*2

0.4m~12m

<1% (@2m<5mm)

103°x81°

640 x 480 pixels

Max.25 fps

Class 1

Product Number LWP-D303W
HDR Function Support
Exposure Time Support
FUlELel Various Filter Settings Support
Output Data Format RAW12 (depth map, IR map, point cloud)
+RGB
Powered Supply 12V DC
Power Consumption <10W
Power
Supply Network Interface Aviation plug: 8 pin*M12 X-code
Power Interface Aviation plug: 8 pin*M12 A-code
Dimensions (L x W x H)* 107mm x 64.5mm x 75mm
Weight 535g
Physics Operating Temperature -20~50°C
Storage Temperature -30~70°C
Protection Level IP67

Operating System

Windows 10 and above /Linux

www.luminwave.com
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1.4 Hardware Structure | Interface introduction LWP-D301

7
Status LED—

Reset Button _f Lf.:I-’IN: RS485+1/0
+ Network interface: RJ45 Gigabit Ethernet cable *
« Power interface: 12V DC, 5A power cord
« 6pininterface: control line, the interface is defined as follows:
pin 1 2 3 4 5 6
Describe NC GND NC NC 485-B 485-A

6pin interface definition and specification diagram

* Using network cables with wrong bandwidth (such as 100M network cables) will affect the detection data results

www.luminwave.com 12
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1.4 Hardware Structure | Cable introduction LWP-D301

« Network cable : Standard 2m RJ45 Gigabit Ethernet cable, the specifications drawings are as follows

« Power cord: Standard 2m DC 12V power cord, cable definition

4 o {1 DEE

RHE MALE

o

S— 1
lina | | L-.E:"?’ﬁ“
& B8

Ra5 WALE
—=

Dual RJ45 Gigabit Ethernet cable specifications diagram

and specification drawings are as follows

00030

It

s Lom

DCPLUG

DC 12V Power cord specifications diagram

Cable Color Black

Red

DCPLUG

« Control line: Standard 1m control line, cable definition

and specificaron drawings are as follows
’ 1000 | ‘

Red
Black
Yellow ===
White 5=
Green 5=
Brown 7

—

—"'E 40%3mm I‘_

Schematic diagram of control line cable arrangement and specifications

Describe GND

DC 12V input

5.5x2.1mm

Cable Color Red Black Yellow White Green Brown

www.luminwave.com

Device Pin 1 2 3 4 5 6
Describe NC GND NC NC 485-B 485-A
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GIGabit Ethernet—/ L—status LED

« Network interface : 8 pin*M12 X-code , the interface « Power interface: 8 pin*M12 A-code, the interface definition is
is defined as follows as follows

PIN Description PIN Description
1 tdop 1 P_GND Power ground wire
2 tdOn 2 VIN DC12v
3 td1p 3 485-A
4 td1n 4 485-B
5 td3p 5  EXT_TRIGGER external trigger input ( 3.3V-24V )
6 td3n 6 NC
7 td2n 7 S_GND signal ground wire
8 td2p 8 IP_RESET restore factory settings

Network interface definition and specification diagram Power interface definition and specification diagram

www.luminwave.com 14
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1.4 Hardware Structure | Interface introduction LWP-D303W be I
© Dé ©
© ®\ ©
GlGabit Ethernet Status LED
« Network interface : 8 pin*M12 X-code , the interface « Power interface: 8 pin*M12 A-code, the interface definition is
is defined as follows as follows
PIN Description PIN Description
1 tdOp 1 P_GND Power ground wire
2 tdOn 2 VIN DC12v
3 td1p 3 485-A
4 td1n 4 485-B
5 td3p 5  EXT_TRIGGER external trigger input ( 3.3V-24V )
6 td3n 6 NC
7 td2n 7 S_GND signal ground wire
8 td2p 8 IP_RESET restore factory settings
Network interface definition and specification diagram Power interface definition and specification diagram

www.luminwave.com 15
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1.4 Hardware Structure | Cable introduction LWP-D302 / LWP-D302W /LWP-D303W

« Network cable : Standard 1.5m M12 8pin aviation plug-to- RJ45 Gigabit network cable. Specification drawings are as follows:

S0.6mm 1500 £ 50mm
B 0mm

5m cable is an independent

st A ' - 5 = a ! accessory and needs to be
Yo B35 :I_—_Ll & @ﬁ] Fz - . purchased separately . The network
-

. s cable model is LWA-CME1232-05.
YIER A - WIEW

Air plug to RJ45 Gigabit network cable specifications diagram

« Power cord : Standard 1.5m M12 8pin aviation plug power cord . The cable definition and specification drawings are as follows

Device PIN  Cable Color Describe
1 Black P_GND Power ground wire 5m cable s an independent
accessory and the power cord
2 Red VIN DC12-24V T model LWA-CFP1231-05 needs to be
";f_c o purchased separately.
3 Brown 485-A 008
4 Green 485-B VIHE
5 White EXT_TRIGGER external trigger
input (3.3V-12V) 3%
6 Yellow NC
1500 = 50mm
Black S_GND signal ground wire
Blue IP_RESET restore factory settings
www.luminwave.com Schematic diagram of cable definitions and specifications for aviation plug-in multi-function cables 16
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1.5 FOV and Measurement Range

LW-TOF Camera-Rev1.0.0

Coordinate origin

N
/%\ \\
0.4m ’/F}'{OWOB m\)so“
// /7 \ \
2 \
RN ‘\ 0.37Tm
Vi 7/ 0.56m \ \\
// // 1 \
7 / 1\ \
/ 7/ 1 \\
5m 7 ,/ \ \
’ , 1 \
4 7 \ \
3 /7 \
- Vi / \ .
- 7 / \
’ / \ \\
camera 18 .’ / ' \
A wp\.ane . . . . 4
wind® « Camera origin description /7
di . . . ’
Cozrrig'in:te a) the X-axis coordinate is located at the e 4.66m
<. N
1 B H . < 7
X center of the camera'’s left light window; 7.00m
y 7 b) theY -axis coordinate is located at the
center of the camera'’s left light window;
Field of view FOV and
origin description( Take c)
D301 as an example)

Z coordinate origin is located on the

camera light window plane.
www.luminwave.com

Measuring range( Take D301 as an example)
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1.6 Reset Button and Indicator Light

+ Reset button
LWP-D301 product can be restored to factory settings with the reset button on the back

When the camera is powered on, press and hold the button for more than 5 seconds. The LED light will flash red quickly and then
turn green, indicating a successful reset.

+ LED indicator light
Green light on: Power on successfully
Yellow light on: Data collection
Red light on: Fault occurs

LED indicator light

Reset button LED indicator

light

LWP-D301 LWP-D302 / LWP-D302W / LWP-D303W

www.luminwave.com
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2 Quick Operation
2.1 Product List | LWP-D301

Factory Standard
Checklist

Front Back

Product Number D series RGBD camera

Specification Quantity LWP-D301*1

Factory Standard
Checklist
Name RJ45 Gigabit Ethernet cable power cable control line Parts package (including screws,
washers, etc.)
Specification 2m RJ45*1 2m DC12V *1 1m*1 M3*8pcs
Quantity

www.luminwave.com 19
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LW-TOF Camera-Rev1.0.0

2.1 Product List | LWP-D302

Factory
Standard
Checklist 4
Front Back - 3
Name D Series TOF Camera RJ45 Gigabit Network Cable Power Cable Screw Package
(including screw
washers, etc.)
Specification LWP-D302*1 1.5m M12 8pin air plug to RJ45 Gigabit 1.5m M12 8pin aviation plug M3*8pcs
Quantity network cable * 1 multi-function cable *1
Individual
Shopping

Specification name

Model

5m M12 8pin air plug to RJ45 Gigabit network cable 5m M12 8pin aviation plug multi-function cable

LWA-CME1232-05 LWA-CFP1231-05

www.luminwave.com
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2.1 Product List | LWP-D302W

Factory
Standard
Checklist ; 4
Front Back - {
Name D Series TOF Camera RJ45 Gigabit Network Cable Power Cable Screw Package
(including screw
washers, etc.)
Specification LWP-D302W*1 1.5m M12 8pin air plug to RJ45 Gigabit 1.5m M12 8pin aviation plug M3*8pcs
Quantity network cable * 1 multi-function cable *1
Individual
Shopping

Specification name 5m M12 8pin air plug to RJ45 Gigabit network cable 5m M12 8pin aviation plug multi-function cable

Model LWA-CME1232-05 LWA-CFP1231-05

www.luminwave.com 21
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2.1 Product List | LWP-D303W

Factory -
Standard .
Checklist
Front Back S
Name D Series TOF Camera RJ45 Gigabit Network Cable Power Cable
Specification LWP-D303W*1 1.5m M12 8pin air plug to RJ45 Gigabit 1.5m M12 8pin aviation plug multi-
Quantity network cable * 1 function cable *1
Individual
Shopping

Specification name 5m M12 8pin air plug to RJ45 Gigabit network cable 5m M12 8pin aviation plug multi-function cable
Model LWA-CME1232-05 LWA-CFP1231-05

www.luminwave.com 22
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2.2 Installation | Precautions before Installation

+ Please be sure to remove the light window protective film before use;

+ Please check whether the equipment is completed and whether the model is correct shown in the product listin 2.1;

» Check the installation environment. Do not install in humid, high temperature, vibration environments , etc.;
+ Fixthe 3D camera as flat as possible to avoid unevenness;

« During the object detection process, in order to ensure the accuracy of the detection results, the minimum detection
distance d ., Should be no less than 40cm , as shown in the figure below;

’ ) d d
: [— m e || I >R =—=] | _
E. ____________ .
i
{ I —
ground
Top View Side View

www.luminwave.com 23
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2.2 Installation | Precautions before Installation

« When detecting objects, please ensure that the 3D camera is facing the object being detected, and the deflection angle
should not be too large. Prevent the camera from being unable to cover the entire detection range of the target, or causing
an increase in the measurement error of the target;

+ The screws on the mounting base should strictly follow the 3D camera fixing hole depth of 3.5mm , and the screw length can
be selected according to the thickness of the base. The material of the mounting base is recommended to be aluminum alloy,
which helps the camera dissipate heat;

« When installing the 3D camera, if there are contact mounting surfaces on the upper and lower sides, please ensure that the
distance between the mounting surfaces is greater than the height of the 3D camera, avoid squeezing the 3D camera, and be
careful not to exceed the reference plane contact with the 3D camera. The front panel of the camera is as shown in the right
picture below.

+ Before use, please be sure to remove the light window protective film, as shown in the left picture below

Light Window
Ppptective Film

Datum

www.luminwave.com
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2.2 Installation | Recommended Installation

« Screw Specifications : M3*8pcs (can be adjusted by adding gaskets according to the thickness of the bottom plate.
During actual installation, the final screws are 4pcs or 8pcs , which can be determined by your own evaluation )

« Screw Torque : Recommended torque 3.5~5.0kg-cm

+ The following installation methods are recommended:

ii

Side Installation Ceiling/Base Installation

www.luminwave.com 25
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2.3 Wiring | Wiring Steps LWP-D301

a
b

) Please remove the light window protective film before use
) Connect 3D camera to the computer via a Gigabit Ethernet cable

¢) Useal2V,5A power cord and power adapter to the camera

)
d) The LED indicator lights up green, indicating successful power on.

Power Adapter

RJ45 Ethernet cable

www.luminwave.com 26
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2.3 Wiring | Interface Diagram LWP-D301

« Make sure the device is powered off when connecting / disconnecting network cables or power cords . If you need to
operate while the power is on, please discharge static electricity first and avoid touching the connector directly with your
hands.

Network
Interface

Power
interface

www.luminwave.com 27
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2.3 Wiring | Wiring Steps LWP-D302 / LWP-D302W / LWP-D303W

a) Please remove the light window protective film before use;

b) Connect 3D camera to the computer via an air plug to RJ45
Gigabit network cable;

¢) Useal2V,5A power cord and power adapter to the camera ;
d) The LED indicator light is green, indicating successful power

on.

Power Adapter

www.luminwave.com 28
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2.3 Wiring | Interface Diagram LWP-D302 / LWP-D302W / LWP-D303W

« Network Cable Connection / Disconnection

Connect network Cable After powering off, align the female end with the male end, insert it into the device base, and tighten the nut.

Disconnect the Network  After powering off, twist and loosen the fixing nut, hold the housing of the aviation interface tightly, and push it
Cable outward.

Note 1: When disconnecting or connecting, please ensure that the device is powered off. If you need to operate while the power is on, please discharge static
electricity first and avoid touching the connector directly with your hands.

Note 2: When using the device, please do not adjust or pull the device aviation plug interface or network cable interface (as shown in the figure below), so as not to
cause the device interface or cable to loosen and affect normal use.

Connection Cable Nut ole)
port

Female end limit

. Public end limit
www.luminwave.com 29
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2.3 Wiring | Interface Diagram LWP-D302 / LWP-D302W / LWP-D303W

» Power Cord Connection / Disconnection

Connect the power cord After powering off, align the female end with the male end, insert it into the device base, and tighten the nut.
Disconnect the power After powering off, twist and loosen the fixing nut, hold the housing of the aviation interface tightly, and push it
cord outward.

Note 1: Please make sure the device is powered off when disconnecting or connecting. If you need to operate while the power is on, please discharge static electricity
first and avoid touching the connector directly with your hands.

Note 2 : When using the device, do not adjust or pull the device's aviation plug interface or power cord interface (as shown in the figure below), so as not to cause the
device interface or cable to loosen and affect normal use.

Connection  Cable nut
port

Female end limit

www.luminwave.com Public end limit 30



u LuminWave LW-TOF Camera-Rev1.0.0

2.4 Network Configuration

« Default IP address of the 3D camera is 192.168.1.200 , which can be changed through the software LuminViewD .

+ Before receiving data, please select Internet Protocol version 4 ( TCP/IPv4 ), and set the computer IP address and the 3D camera
IP address in the same network segment.

Open "Network and Internet Settings";

o Q
= -

Select "More Network Adapter Options", double-click Ethernet, and a dialog box will pop up;
Network Configuration c) Select" Properties " and double-click " Internet Protocol Version 4 ( TCP/IPv4 )" to set the IP address;

The computer IP address needs to be set in the same network segment as the 3D camera;

o
—_ = —

)

The computer terminal network mask is set to 255.255.255.0;
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Use of Host Computer Software

3.1 Introduction of Host Computer Software

3.1.1 Usage of Host Computer Software

This host computer software is used to display the images and data after the computer is connected to the 3D camera in real time.
Users can obtain point clouds, depth maps, IRt images, RGB and data through the host computer software for later use.

3.1.2 Obtaining and Upgrading the Host Computer Software
Please visit the official website of Luminwave www.luminwave.com to download, or contact the sales staff to obtain it .The following
content is the description of version V2.0.6

3.1.3 Operating Environment
The default version operates in Windows 10 ( 64 -bit ) and above environments. If you need other versions, please contact
Luminwave sales staff .

3.1.4 Instructions Before Use

a) Everytime the host computer software runs, please click to search for the device first, click Connect and then connect the device.

b) theIP type of the local computer to static, and keep the network segment consistent with the device, otherwise network
communication will not be possible.

c) Ifthe device is connected through a router, the local computer also needs to be connected to the router for communication.

d) Don't click buttons too frequently, as the program will be delayed slightly when processing time-consuming tasks.

e) If automatic exposure is turned on in software trigger mode, you need to wait for a certain period of time before clicking the
"Trigger" button.

f) The point cloud is not updated normally when switching scenes. You can click the point cloud view switching button at will to
update the point cloud.

g) When finishing the operation, please disconnect the device first, close the host computer software, and then disconnect the
power cord, network cable or aviation plug-in cable.
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3.2 Device Usage | Connect/Disconnect

» Befqre con ectin% lease follow this instruction 2.4 Network Configuration to correctly
configure the IP address.

« DefaultIPa dressofthe3Dca}mera ii192. ,8.1300.You can change the default IP address
through the host computer software LuminViewD.

Search device
192.168.1.201 192.168.1.201

Open "Network and Internet Settings";

Select "More Network Adapter Options", double-click Ethernet, and a dialog box will pop up;

Select " Properties " and double-click " Internet Protocol Version 4 ( TCP/IPv4 )" to set the IP address;
The computer IP address needs to be set in the same network segment as the 3D camera;

The computer terminal network mask is set to 255.255.255.0 ;

Model
Network
Configuration

oW E

Unzip the host computer software package and find the executable file in the unzipped
folder: ¥ LuminViewD , double-click to open the software;
Click the "Search Device" button;
i : e A device is found, "Device Searched" is displayed in the lower left corner, and the IP address is displayed
under the "Search device" button (the default IP address of the device at this time is 192.268.1.200 );
Click the "Start" button to connect the device;
After successful connection, the device information bar will display the device information of the current
3D camera. At this time, the LED indicator light will turn from green to yellow, indicating that the data is
being obtained;

— After successful connection, the corresponding depth map, IR map, RGB , and point cloud are displayed.
e Click the "Stop" button to pause data acquisition. At this time, the LED indicator light turns from yellow to

green.

Click the " Disconnect " button to disconnect the device. At this time, the LED indicator light turns from
yellow to green.

Display status before and
after connection
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3.2 Equipment use | Equipment Upgrade

View Configuration Switch languac

Update

Import Configuration a) Click" Search Devices "

b) After the device IP address is successfully displayed in the device
information bar, click " Configuration " - " Update " in the menu
Firmware update operation path bar to import the required firmware update package.

Export Confiquration

c) Afterthe " Update Complete " dialog box pops up, wait for the
green light of the device LED indicator to turn on again,
indicating that the firmware update is completed.

d) Click the " Start " button to start using the device normally

Please wait for the green light of the device to start again

oK

Complete firmware update
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3.2 Device usage | Configuration Export/Import

+ Export configuration
W Complete p oo
a) Operable when the equipment is running normally

Successfully exported configuration!

b) Click " Configuration " - " Export Configuration " in the menu bar and

B select the path to be saved.

c) The "Successfully Exported Configuration" dialog box pops up, indicating
Successfully exported that the configuration was exported successfully.
configuration

+ Import configuration
a) Device "stops" runtime action

W Complete v b) Click " Configuration " - " Import Configuration " in the menu bar and
select the configuration file config in the previously saved path.

Configuration imported successfully! . L - .
SRR S e c) When the "Configuration imported successfully" dialog box pops up, it

means that the configuration was imported successfully.

oK

Successfully imported
configuration
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3.2 Device usage | Configuration

Configuration Switch language

Update

Import Configuration

Export Configuration

Device Configuration Initialization
Device initialization

Interface default configuration

Configuration

www.luminwave.com
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+ Device Configuration Initialization

a) Click" Configuration " - " Device Configuration Initialization " in the menu
bar, and the device configuration will be changed to the initial configuration.

b) After confirmation, the device will automatically restart, and the LED
indicator light will turn green again and it can be used normally.

» Device Initialization

a) " Configuration " - " Device Initialization " in the menu bar, the device will be
restored to factory settings, and the device IP will be restored to
192.168.1.200 by default.

b) After confirmation, the device will automatically restart, and the LED
indicator light will turn green again and it can be used normally.

« Interface Default Configuration

a) " Configuration " - " Interface Default Configuration " in the menu bar, and
all configuration parameters on the host computer software control panel
will be restored to the default configuration.
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3.2 Device Usage | Switch Language

+ Switch Language

v Configuration Switch language

a) Click" Switch Language " in the menu bar and select the desired language .
e Chinese it supports Chinese and English language currently .
English b)

Every time you start the host computer softwre, it keep the default

language mode when it last exited.
Switch Language
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3.3 Main Interface Introduction

Image Display Interface Control Panel

Menu Bar

Device €<~ -
Information
Bar

Management
Panel

Main interface

www.luminwave.com

LW-TOF Camera-Rev1.0.0

Host computer software
(LuminViewD ) Main Interface
consists of the following sections:
* MenuBar

« Management panel

+ Image display interface

+ Control Panel

Among them, the management
panel mainly consists of the device

information bar.
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3.3 Main Interface Introduction | Device Information

+ Device Information
Device Information Model : Display the current device model
SN : Display the current device SN number
IP : Display the current device IP

FW : Displays the current device firmware version number

DV : Displays the current device driver version

Device Information

www.luminwave.com
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3.3 Main Interface Introduction | Panel Operation

« Hide / Show Management panel, Control panel

@ Click "View" on the menu bar of the main interface

Hide admin panel @ Select Hide / Show Management Panel, Control Panel

Hide control panel
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3.4 Function Introduction | Change IP Address

+ Change Device Default IP Address

a) When the device is running normally, click the "Stop" button and
the device will pause data acquisition.

b) Select the "Network" button on the main interface menu bar
c) Select the "Device Network Settings" option
d) IP address you want to change in the pop-up " Device Network

r s |

14! Device Network Update X Update " dialog box
e) Click the " Update " button to update the default IP address
DHCP f) " Update Successful " dialog box pops up , indicating that the

default IP update is successftul.

Update

g) Click the " Disconnect " button to disconnect the device

h) Waitin% for the LED indicator to turn green again, click "Search
Device network updates dialog box Device" again. At this time, the default IP address will be changed
to the changed IP address.

Note 1: DHCP can automatically assign IP addresses to multiple 3D cameras and can only be
checked when connecting to a switch.

Note 2 : Always keep the device IP address and the computer IP address in the same network
segment
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3.4 Function Introduction | View Images

- View Real-time Depth Map, IR Map,RGB

a) You can double-click the screen or click to display / close full screen.

b) Click anywhere to view the numerical value. Symbols are displayed
on the screen and numerical values are displayed in the lower left
corner.

The value in the lower left corner of the depth map is the depth value of the
real-time pixel at the click position, in mm;

IR image is the gray value, with a value of 0~255;

The value in the lower left corner of the rgb picture is the rgb(r,g,b ) color
value, with a value of 0~255.

c) Thevaluesinthe lower right corner are real-time frame rate
information, and the unit is fps .

d) Slide the mouse wheel to zoom in / out the image, long press and drag
the right mouse button to drag the image.

e) Click X to close the depth map /IR map /rgb image display.

Image display interface Note 1: RGB images are not displayed by default when connecting to a TOF camera.
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3.4 Function Introduction | View Images

+ View real-time point cloud
a) Double-click the screen or click < to show / close full screen.

b) Dragthe left mouse button or select the .I '_l C] button to view
the point cloud perspective.

il '_1 r_'i : Select the point cloud perspective to be viewed, which
are front view / side view / top view respectively.
-

- :Gradient from blue to red, the redder means the closer

the dis-t'ance, the bluer means the farther the distance.
Z AY
)b : Three-dimensional coordinates, automatically changing

with the point cloud perspective

c) Slide the mouse wheel to zoom in / out the image.

d) Pressthe scroll wheel and drag to translate the point cloud.

Image display interface e) Left mouse button + Ctrl to rotate and adjust the point cloud.

f) Click X to close the point cloud image display.
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3.4 Function Introduction | "Regular Configuration" Module

regular configuration

snap mode Normal mode

High Frame
| 645
Frame Rate Setting [ el 11 Nomrmal mode
« Capture mode: The following four trigger modes are available. The
requiar configuration "trigger" button can only be clicked in software trigger mode.
snap mode software trigger ~ Trigge!
—_%—% a) Normal mode: continuous acquisition of data in real time

Manua HDR High Frame

— 5 b) Software trigger: Each time you click the "Trigger" button, one
Software trigger frame of data is obtained
c) Hardware trigger: Send a hardware trigger signal to obtain a

regul atiol
snap mode h:rdware trigger 4 - frame Of data
Mot ‘ High bl d) Hardware delay trigger: Send a fixed-period hardware trigger
‘ 645 signal to obtain continuous frame data. Taking the picture on the
Frame Rate Setting Hardware trigger left as an example, within 1000us , continuous frame data is
obtained at an interval of 252ms . It will take effect after clicking
S canho aths the " Set Time Interval " button.

snap mode Hardware delay trigger v -

sams—— Trovos SRR

Manual o HDR High Frame

[ 2000

Hardware delay trigger
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3.4 Function Introduction | "Regular Configuration" Module

regular configuration « Manual exposure: Manually adjust the exposure time.

snap mode Normal mode v In manual mode, you can enter a value in the box (press Enter to confirm)
o O D or drag the progress bar to change the following parameters:
, _ a) Exposuretime (us):Itistheintegration time, which represents the
il A turn-on time of the'laser. The ma%mum exposure time that can be set
Exposure time(us) is related to the frame rate. For details, see the table on the left;

b) Frame rate setting : You can enter a value in the box (press Enter to
confirm) or drag the progress bar to change this parameter. Changing
the frame rate will change the maximum exposure time accordingly.

Frame Rate Setting

Exposure settings

+ Automatic exposure: Adapt the optimal exposure / integration time

Frame rate ( fps) Maximum exposure time according to the distance of surrounding objects and the set frame rate
(us) value to avoid overexposure at close range. The more objects at close
0~5 4000 range, the lower the exposure time .

5~10 2000 « HDR mode: After turning on this function, you can automatically set
two exposure times, large and small, for overexposed areas under long

10~15 1300 exposure times , and combine the two values to obtain a more accurate
depth image.

15~20 1000

+ High frame mode: up to 30fps

Note: Automatic exposure cannot be turned on in HDR mode and high frame mode.

20~30 <1000

Maximum exposure time and frame rate relationship table
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3.4 Function Introduction| “Image Settings” Module

You can enter a value in the box (press Enter to confirm) or
drag the slider to change the following parameters:

+ Minimum color mapping distance: Minimum display
distance. The color mapping range can be set for depth
maps and point clouds. The value range is
200~15000mm . The minimum step size is Imm . The
value of the minimum color mapping distance must be
smaller than the maximum color mapping distance.

IR images under different IR gamma values

+ Maximum color mapping distance: the maximum display
Image Settings distance. The color mapping range can be set for depth
Maximum Color Mapping(mm) e [EIVVl) maps and point clouds. The value range is
Minimum Color Mapping(mm) —Eie— 200~15000mm , and the minimum Step islmm.

IR Ga Val Ll 207 . . .
memmatee __ « IR gamma value: Set the IR image gain. The higher the
lmage Seltings value, the brighter the IR image. The value range is 0~255 .
Maximum Color Mapping(mm) — Si— Y]
. i : Note: The response maximum color mapping distance needs to be selected
A olo y U — . i .
Mimmumcolos Mappirdin m based on the actual device working distance.

IR Gamma Value B——— T

Depth map under different color mapping values at the same distance
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3.4 Function Introduction| “Image Settings” Module

Image Settings

Maximum Color Mapping(mm) — e——— Y]

Mapping(mm) (Ee—— m
IR Gamma Value B R0
RGB Manual RGB Auto
RGB Exposure Time
RGB Brightness

RGB Contrast

RGB auto

Image Settings
Maximum Color Mapping(mm) — Ei—
Minimum Color Mapping(mm) — Ee—— m
IR Gamma Value L el 55
RGB Manual RGE Auto

RGB Exposure Time

RGB Brightness

RGB Contrast
RGB manual

www.luminwave.com

In manual mode, you can enter a value in the box (press Enter to

confirm) or drag the progress bar to change the following parameters.

« RGB Manual: Manually adjust exposure time.

+ RGB exposure time : used to adjust the amount of incident light
hitting the RGB sensor , with a value of 0~50000 . The higher the
value, the brighter the incident light.

« RGB Auto: Adapts the optimal exposure time according to the
surrounding light intensity to avoid overexposure. The stronger
the ambient light, the lower the exposure time .

+ RGB brightness : You can enter a value in the box (press Enter to
confirm) or drag the progress bar to change the brightness of the
RGB screen, the value is 1~128 .

« RGB contrast: You can enter a value in the box (press Enter to
confirm) or drag the progress bar to change the contrast of the
RGB screen, the value is 100~500 .

Note 1: The above functions are not available when connected to a TOF camera
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3.4 Function Introduction | "Filter Settings" Module

You can enter a value in the box %press Enter to confirm) or drag the
progress bar to change the time filter, flying point filter, and
confidence filter parameters.

You can select the following filtering processing methods by checking:
+ Spatial filtering: point cloud smoothing processing, you can choose

Filter Settings the value 1 or Zor 3. The larger the value, the flatter the point cloud.

spatial filter 1 i Filter default + Timefiltering: used to adjust the stability of the detection distance.
It is recommended to turn it off when detecting dynamic objects.

time domain filter Adjustable threshold, value range 1~5 , default value is 3, the larger

the value, the smaller the range of distance value change, the
default is off

« Fl .in% point filter: remove abnormal points on the edge of objects,
S lence her adjustable threshold, value range 1~63, default value'is 15

+ Confidence filter: eliminate relatively inaccurate distance points,
adjustable threshold, value range 1~150, default value is 15

+ Filter default: Restore the device's default filter settings with one
click . The time filter is not checked in the default contiguration. If it
is manual exposure mode at this time, restore the default exposure
time and frame rate settings.

flying spot filter

Filter Settings
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3.4 Function Introduction | "Save" Module

Save

Store Configuration to Device Save Configuration

Save Path Selection

continuous preservation

Save Settings

Save Path

Start Save

Single Frame Save

20280331 101637546

save route

Depth.csv 2024/3/30 15:26
Depth.png

B IR.csv

[ IR.png

[ PointCloud.ped

2 Rgb.png

[ rgbyuy

save format

www.luminwave.com

Microsoft Excel ...
PNG B4
Microsoft Excel ...
PNG BR324
PCD 3zfF

PNG BlF=iE

YUV 3zt

« Store Configuration to Device: Clicking the " Save Configuration "
button will save the current device parameter configuration to the
device, and the configuration will be automatically displayed the
next time the same device is started.

+ Save Path : Click " Save path " to customize the save path, as shown
on the left. The file name defaults to a timestamp, and depth maps,
IR maps, rgb , and point clouds can be selected to save.

« Single Frame Save: Click to save the current frame data and save it to
a folder named with the timestamp under the previously specified
folder. Save image files ( .png format, rgb also includes .yuv format),
data files ( .csv format, The point cloud is in .pcd format), and the
data file is saved as the data of the current frame.

« Continuous Preservation: Click to select to save the data of each
frame within a period of time, and save it to a folder named with the
timestamp in the previously specified folder. Save image files ( .png
format, gb also includes .yuv format), data file ( .csv format, point
fcloud is .pcd format), the data file is saved as the data of the current

rame.

Note 1: RGB cannot be checked when connecting to a TOF camera, and no digital video files
will be saved.

Note 2 : The saving path must be selected under the English path, otherwise the point cloud
file will not be saved.

Note 3 : Continuous saving consumes a lot of resources and may cause frame rate to drop.
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3.4 Function Introduction| “Real-time preview” Module

Real-time preview

Basic presentation + Basic Presentation
Depth map IR diagram a) Depth map, IR map, pointCLoud, RGB : Select to display the
PointCloud RGB depth map, IR map, point cloud, and RGB in the image display
Function display interface by checking .

Depth mapping RGB RGB mapping depth Note 1: RGB cannot be checked when connecting to a TOF camera

RGB mapping pointcloud

: :  Function display

Live Browsing Select to display the following effects on the image display interface

by checking

a) Depth mapping RGB : After checking, the RGB map interface will
have depth information.

b) RGB mapping depth: After checking, the depth map interface will
include RGB information.

¢) RGB mapped pointcloud : If checked, the point cloud interface

will be accompanied by RGB information.
Note 2: The "Function Display" module is not available when connecting to a TOF camera

RGB mapping depth + RGB Depth mapping RGB+RGB

mapping point cloud mapping point cloud
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3.4 Function Introduction | Data Storage and Description

« Data Saving

a) " Continuoussave " in the save settings, and select the file location you want to save.

b) Select IR, and point cloud data you want to save.

c) Click the corresponding save button to save the current frame data.

Note 1: The checked data file is saved in the set path, and the file name defaults to the timestamp. The saving format is .png format (picture file), .csv format (data file)

and .pcd format (point cloud data file).

« Data Format Description

a) IRdata: The data transmission method is: from left to right, top to bottom, with a total of 480 rows and 640 columns of
data. Corresponding to the true value amplitude of the horizontal and vertical positions, the data type is: unsigned short ,
so one pixel occupies 2 bytes.

b) Depth data: The data transmission method is: from left to right, top to bottom, with a total of 480 rows and 640 columns
of data. Corresponding to the true value distance of the horizontal and vertical positions, the distance data unitis mm,
and the data type is: unsigned short, so one pixel occupies 2 bytes.

The first pixel The second pixel Each line has The last pixel of The first pixel in the Each line has
of the first row in the first row width * pixelsize the first row second row width * pixelsize

Oxff... Oxff... bytes Oxff... Oxff... bytes
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4 SDK Support

Luminwave SDK software package supports Windows/Linux operating systems, the details are as follows.
If you need the corresponding SDK software package, please contact Luminwave sales staff.

« Windows
a) Windows SDK software package developed for x86_64 processor , using standard compiler VS2020 ;
b) Supports Windows 10 and above.

« Ubuntu 18.04*
a) Ubuntu 18.04 SDK software package developed for x86_64 processor , using standard compiler x86_64-linux-gnu(v7.5.0) .

« Ubuntu 20.04*
a) Ubuntu 20.04 SDK package developed for x86_64 processors .

* Ubuntu is one of the operating systems with Linux as the kernel
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5 Storage and Transportation

Storage

Please store the product in a ventilated, dry and dust-free environment. The recommended storage temperature is -
30~70°C.

It is strictly prohibited to expose the product to toxic, harmful and corrosive environments to avoid damage or weakening of
product functions.

Please handle it with care when storing and do not drop the product.

For those that have been stored for too long, please check the appearance and interface regularly to avoid abnormalities
during use.

« Transportation

Before transportation, please carefully check whether the outer packaging of the product is intact.

Mechanical shock or vibration exceeding the allowable range may cause damage to the product. Products should be
packaged in shockproof packaging materials to avoid damage during transportation.

Please handle it with care during transportation and do not bump, impact or drop the product.

Please ensure that the packaging box is dry, clean and free of moisture.
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6 Q&A

Fault phenomenon

Device cannot connect

Windows 10 (error code: 0xc000007b)

TCP connection timeout
The work process is offline

Interface stuck

" Device not found " dialog box
appears

IR map, or point cloud appears.

@ =

P g=
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Solution

Check whether the wiring is normal and the LED indicator light is normal and lights green.

IP addresses of the host computer software and test computer are correct and on the same network segment
IP settings of the machine are correct: enter "ipconfig" in the command prompt window and press Enter. If the
device is directly connected, check whether the Ethernet is the "192.168.1.x" network segment. If it is through
a LAN (such as wifi) connection), check whether the wireless LAN is the "192.168.1.x" network segment

If the network settings are normal and the device can be pinged , restart the device.

confirming the direct connection to the computer and needing to change the default IP address, whether the
DHCP option is checked will cause the device to fail to connect.

Download the onnxruntime.dll system library file, add it to the LuminViewD file, and restart the program

After the switch is restarted, wait 30 seconds and then turn on the host computer software.
After troubleshooting problems such as loose wiring, please contact Luowei staff.

Check whether the collected data is abnormal. If the collected data is abnormal, it will cause an abnormality in
the analysis module of the program, causing the visualization module to take a long time to calculate and
cause the interface playback to freeze. Save the collected data and check whether its value is abnormal.
Confirm whether unnecessary services are turned on. If too many computer services are turned on, it will also
cause lag. Please turn off unnecessary services before using this program.

Please confirm that the USB adapter network port is a 3.0 input port

Please confirm whether the network cable and network port are Gigabit network cables

If the problem still exists, please restart the host computer software

l Check whether the wiring is normal
2. It may be that the operation frequency is too fast. Wait for a while and click " Search Device " again to connect.
3. Please confirm that the USB adapter network port on the computeris a 3.0 input port

1. Please confirm that the USB adapter network port on the computer is a 3.0 input port
2. Check whether the "capture mode" is set to "software trigger" mode
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Appendix 1 Reflectance Reference Table

Material
Black fabric
Black rubber
Opaque black plastic
Clean rough plank
Cork
Transparent plastic cup
Dry paper towels
Newspaper
Opaque plastic cup
Packing box cardboard
Beer foam
Clean pine
Human palm
Opaque white plastic
White drawing paper

Reflectivity
3%
4%
14%

20%
35%
40%
47%
55%
60%
68%
70%
70%
75%
87%
90%

LW-TOF Camera-Rev1.0.0
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Appendix 2 Structural Drawings
Product model: LWP-D301
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Appendix 2 Structural Drawings
Product model: LWP-D302 / LWP-D302W
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Appendix 2 Structural Drawings

Product model: LWP-D303W 65 .
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Appendix 3 Version Information

Serial Number Version Number Modify Content Modification Date

1 Rev1.0.0 First Version Released 2024.4.11
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Hangzhou LuminWave Technology Co.,Ltd.

Add : 12th Floor, Tower B, Infinite Building, No. Tel : 0571-85193787 19157800366
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