Ty VANJEE WLR-719C LiDAR Brochure V2.0.1

VANIJEE

TECHNOLOCY

WLR-719C 4-Line LiDAR Brochure

Version information: V2.0.1 2022-9-16 Scan to follow VANJEE LIDAR Wechat




YANIEE WLR-719C LiDAR Brochure V2.0.1

Safety Instructions

Please read the following safety instructions carefully to avoid damage the product or other devices

connected to the product.

Power cable: only the power cable approved by the country is allowed to be used.

Check the nominal values: to avoid excessive current, please check the nominal values and signs
on the product, please refer to this manual for detailed information about nominal values before
connecting the product.

Over-voltage protection: ensure that no over-voltage is connected to the product.

Grounding: in order to avoid electric shock, before connecting any input or output of the product,
please ensure that the ground side of the power cable is reliably connected to the protective
carthing.

Anti-static protection: static electricity may damage the equipment; it should be carried out in an
anti-static area or under the premise of good grounding.

Optical cover protection: it is prohibited to scratch the optical cover with hard objects, otherwise
it may cause irreversible damage to the LIDAR; in order to avoid dust affecting the ranging
performance, please keep the optical surface of the product clean.

Operating environment: in order to ensure the normal operation of the LiDAR, it is not allowed to
use or store the equipment in a flammable, explosive and corrosive environment.

Eye safety: the laser safety level of this LIDAR system meets the criteria of Class 1, but the
infrared laser is emitted continuously when the device is running. To ensure safety, please do not
look directly at the light-emitting surface for a long time.

Product failure: if you suspect that the product is malfunctioning, please contact VanJee
Technology for inspection. Any maintenance, adjustment or parts replacement must be performed
by technician in VanJee; it is prohibited to disassemble the equipment and open the cover without

authorization.



Ty VANIEE WLR-719C LiDAR Brochure V2.0.1

MENU
L. Product INtrOAUCLION ......c.eeuieiieiiiiieiiiiiiet sttt sttt ettt sae st st 1
L1 MIIN FRALUTES ...ttt ettt sttt ettt et et ae bbb e en b e 1
1.2 Product specification PAraQmMELEIS ..........eeuerueeierteeieeteeeeeteereeseeesteestesteeeeesteeseesteeneeseeeneeseeeneeeneenees 2
1.3 Optical and mechanical fEATUIES .........c.ceierieiiri et 3
R B [5Te7 3 0 ot I o T ) RS STRP 4
2.1 POWET SUPPLY AESCIIPLION ...ttt ettt ettt ettt ettt ae s e te e s et e eneenee 4
2.2 EIECHIICAL POIT...niitieneeitieieetiete et ettt ettt ettt e e s st e b e es e e te e s s e bt esse s e enseeseeneeeseenseeneesaeeneesneennen 4
3. CommUNICALION PrOLOCOL.....uiiiiiiieieieetiete ettt ettt sttt st e sttt et e et e bt e s et e e st ene e e e eneensesneeneeneas 6
3.1 Ethernet NEAAET ......co.evueiuiiiiiiierice ettt ettt 6
3.2 PoINt ClOUA daLA ......eouiiiiriiiiiicct ettt e 7
4. Host/upper COMPULET SOTEWAIE USAZE ......eeuverueeieriieiesiierieeiieteeitesteeete st etesteeeeseeenaesseensesneensesneenaesnnens 11
4.1 Overall function INtrOQUCTION ......c..ccveiiiiiriiiiieerertct ettt st s eene 11
4.2 NEtWOTK CONMOTION ...covevitiriititetertetet ettt ettt ettt sttt et ettt ettt ere bt eaeebe et besae e nenee 12
4.3 Network parameter SETHME .......c.ceueeruerierieeierteeieste et ete st e e et eteeseenteeseeseeeneenseeseesseeneenseennans 14
4.4 pcap packet capture and data playbacki...........oooeiiiiiiiiii e 14
LR D ;I L] o) TSRS 15
4.6 POINE CLOUA SEELING ....eevieiieieieie ittt ettt ettt ettt sttt et et es e st e e eb et e eneeneeeneesaeeneas 17
S.ROS AIIVET USAZE ...ttt ettt ettt ettt e bt et e bt e et et e e ebe et e es e e et esee st emeesseemeesseenseeseenseeneaneeens 22
5.1 Compiling the ROS dAIIVET ......ccuiiiiiiiieie ettt ettt 22
5.2 Modifying deVICe PATAMIECTETS ......ccueitieieetietieieete et eteete et ete e et eeee e ee e teentesteeneeeneeneeeneenseenees 23
5.3 Modifying the starting and ending angles of LIDAR scanning..........ccccceceevevoeeneiiencniencennne 23
5.4 RUNNING the AIIVE ..ottt sttt e eae s 23
6. Linux firmware update Program USAZE ........ccueeuerueeruerienteeienteeitesteeetesseentesseesesseensesseeneesneesseeneesneeneens 27
6.1 USINE SEEPS c-veuveeuteetienteetiete et ieete et e et e e ste et esee e ee st e e teeseeneeeseen s e es e e tees e e st enee et eneesneemeeseeeneesneensennean 27
6.2 Parameter dESCTIPTION ......etieuiirtieieetiete ettt st et este et e bt e e et e et e et e et eneesseeneesseenaesneeneesseensennnans 27
Appendix A NTP SyNChronizZation ...........ccccoeeeriiieiiiierieeese ettt see e e 29
Appendix B Mechanical insStallation ............cceiieieiieienieene e 33
Appendix C TroubleShOOtINEG .......cc.eiiiiiieiieee ettt e e e e e enee 34

APPendix D Ater-SaleS SCIVICE ....cueiuietiitieitietieiteeiieste ettt et st et e st e e st e st e st e st e e s eestees e steeneeeaeeneeeneeneeens 35



Ty VANIEE WLR-719C LiDAR Brochure V2.0.1

1.Product Introduction

WLR-719C is a 4-line Light Detection And Ranging (LiDAR) that supports NTP time synchronization,
which facilitate the point cloud fusion between multiple LiDARSs. Its high robustness, customization for
the indoor and outdoor applications and IP67 protection level make it more suitable to use under indoor

and outdoor scene.

1.1 Main Features

®  4-Line scanning, high-precision ranging
®  Good environmental adaptability

®  Supporting NTP time synchronization
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1.2 Product Specification Parameters

Basic Parameters

Distance measuring method

ToF (Time of Flight)

Ranging ability

0.05m~40m (20m@10% reflectivity)

Ranging precision

lem (10% reflectivity, 1o)

Ranging accuracy

+lem (10% reflectivity, typical)

Horizontal FoV

360°

Horizontal (angle) resolution

0.2°

Vertical (angle) distribution

0.3°,0°,-5°, -10°

Scanning frequency 10Hz
Echo mode Single echo
Laser wavelength 905nm

Eye safety level Class1 (Eye safety)
Output communication
) Ethernet
interface
Operating voltage 12-28V DC (power supply more than 15W)
Power consumption 6W (Typical)
Mechanical/Electrical
Protection level P67
) . Height: 62.6 mm
Dimension
Base length: 65 mm
Net Weight 300 g (0.66 1bs)
Operating Temperature -20°C-60°C
Storage Temperature -25°C-85°C
Communication method UDP communication, Fast Ethernet
Output data Distance, pulse width data, NTP timestamp
Data Input/Output Time source NTP
NTP synchronization
<10ms

precision

Table 1 Production specification parameter table
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1.3 Optical and Mechanical Features

180
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Figure 1.1 Coordinates system Figure 1.2 Rotation direction (top view)

Figure 1.1 is the coordinate system of the LiDAR, Z-axis is the axis of rotation; Figure 1.2 is the view

of the LiDAR rotation direction; Figure 1.3 is vertical angle distribution.

Figure 1.3 Vertical angle distribution
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Figure 1.4 Point cloud coordinates schematic diagram

X

As shown in the Figure 1.4, the LiDAR point cloud coordinates schematic diagram, where r is the

distance of the point cloud output, o is the horizontal angle, and B is the vertical angle.
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2.Electrical Port

2.1 Power Supply Description

WLR-719C integrates wide-voltage function. Its operating voltage is 12-28V DC, nominal operating
voltage is 24V DC, nominal operating current is 0.25A, nominal power is 6W. The LiDAR can be

connected to the 24V DC power supply for usage. Once powered on, the LiDAR starts working.

Notice! If the power supply voltage is too low or too high, it will affect the performance of

WLR-719C or cause irreversible damage to the LIDAR!

2.2 Electrical Port

WLR-719C has two types of ports: power port and network port. The corresponding wires and cable

are labelled in Figure 2.1, the ports are described in Table 2.

Figure 2.1 WLR-719C ports
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Negative pole of the power supply is black (wire 1 in Figure
2.1)

Power port Positive pole of the power supply is red (wire 2 in Figure 2.1)

Chassis ground is yellow (wire 3 in Figure 2.1)

Network port | RJ45 crystal head

Table 2 WLR-719C ports description
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3.Communication Protocol

Fast Ethernet UDP communication protocol is adopted for data output. The total length of each packet
of LiDAR data is 1426 bytes, including 42 bytes of Ethernet header and 1384 bytes of actual point

cloud data, as shown in Figure 3.1.

| Ethernet header: 42 bytes

LIDAR data .

\— | Point cloud data: 1384 bytes

Figure 3.1 General structure of LIDAR data packet

3.1 Ethernet Header

Frame 368: 1426 bytes on wire (11408 bits), 1426 bytes captured (11488 bits)

Ethernet II, Src: BeijingW 71:19 (f8:b5:68:90:71:19), Dst: 00:2b:67:95:09:2a (©0:2b:67:95:09:2a)
Internet Protocol version 4, Src: 192.168.0.2, Dst: 192.168.0.64

User Datagram Protocol, Src Port: 6050, Dst Port: 58587

Data (1384 bytes)

Figure 3.2 Ethernet header

Each LiDAR has a unique MAC address. The default LIDAR IP is 192.168.0.2 and the corresponding
port number is 6050. At this point, the computer IP should be configured as the same network segment

192.168.0.X, such as 192.168.0.64, and the corresponding port number is 58587.
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Ethernet header: 42 bytes

Parameter name Number of bytes Default value
LiDAR IP address 4 192.168.0.2
Computer IP address 4 192.168.0.64
LiDAR port 2 6050

Destination port 2 58587

Table 3 Default value of IPs and ports

3.2 Point Cloud Data

The effective length of the WLR-719C data packet is 1380 bytes, which is transmitted through the UDP.

The point cloud data protocol is shown in the following Table 4.
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Position Byte Field Content Description
number (Hex)
Start of frame \
0~1 2 FF AA
(SoF)
Valid data length
2~3 2 Frame length 0564 (Remove SoF and EoF)
1380
Frame serial Plus 1 per BANK
4~5 2 00 00
number
6~9 4 Reserved 00 00 00 00
) ) 01: BCC not includes SoF, EoF and
10 1 Verification type 01 o
check digit
0x02: response (lower
11 1 Frame type 02
computer—upper computer)
12~13 Device type 000C
14~15 Reserved
Main command
16 1 01
number
Sub-command
17 1 04
number
18 . Current BANK 1-0X10 (1~16)
number
19~20 2 Motor speed
10 circles/second; 7200 points/circle;
Scanning data -10°, -5°, 0°, 0.3°%in sequence; 24
21~1370 1350 i i
450 points bytes per point, 1-byte reserved +
7-byte intensity + 16-byte distance.
NTP 1s/bit, the difference in seconds from
1371~1374 4 accumulated 1900-01-01 00: 00: 00
seconds
NTP 0.23283ns/bit
1375~1378 4 accumulated
sub-seconds
1379 1 Reserved
BCC (Remove SoF, EoF and check
1380~1381 2 Check digit digit)
End of frame
1382~1383 2 EE EE
(EoF)

Table 4 The frame format of point cloud data protocol
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Point cloud data description: Each circle of point cloud data consists of 16 frames of data, each frame

of data consists of start of frame (SoF), frame length, frame serial number, bank number, motor speed,
point cloud data, NTP timestamp, check digit and end of frame (EoF). The Bank number is 0x01 ~
0x10, corresponding to 16 frames of data respectively; the byte range of point cloud data per frame is
21~ 1370, every 3 bytes corresponds to a single point cloud information. It outputs point cloud data at

-10°, -5°, 0° and 0.3° in cycle, where the lower 7 bits of the first byte represent the intensity value, and

the last two bytes represent the distance.

Baee
gele
pB2e
ee3e
00408
pese
0B60e
paJ/e
0ese
peoe
geae
e0bo
pece
00de
Peed
eofo

Figure 3.3 Screenshot of the point cloud data packet

As shown in Figure 3.3, the protocol frames are in blue background. Inside the red box is the point
cloud data of four vertical angle distribution at the same horizontal angle, where 04 Oa e6 represents
-10°; 06 Oc 08 represents -5°; 05 13 60 represents 0°; 06 13 3b represents 0.3°. Then cyclically output
the point cloud information of four vertical angle distribution under each horizontal angle in turn. The
detailed calculation is below.
B Ranging data

The ranging data of the captured data packet: 0x0a 0xe6

Since it is big-endian storage, they form in 16bit that is 0x0ae6
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Convert to decimal as 2790, in mm

B Bandwidth data
The intensity in the captured data packet is: 0x04
Since only the lower 7 bits are used, 0x04 convert to decimal as 4, that is, the reflection

intensity of the object is 4 * 1024 = 4096, unit ps

NTP timestamp: byte range is 1371 ~ 1378, 8 bytes in total. 1371 ~ 1374 bytes are NTP in second,

which represents accumulated seconds from 00:00:00 on January 1st, 1900 to the current time; 1375 ~

1378 bytes are NTP sub-seconds, OXFFFFFFFF means 1s, then each bit means 0.23283ns

(0.23283ns/bit). See Appendix A for detailed information about NTP timestamps.

10
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4.Host/upper Computer Software Usage

4.1 Overall Function Introduction

If the factory default settings of the WLR-719C cannot meet the application requirements, subsequent
settings can be performed through the exclusive software WLR-719C provided by VanJee.
Install the WLR-719C software, start the program after the installation is complete. The program

interface is shown in Figure 4.1, and it mainly includes the following four parts:

M| W|R-719C-20220829
allalla[o] s frons -] g Point Cloud Setting

[ Line2(-6° ) Lined(0.3'

) | Information Display

8 B:

<EEings | Progran Updates Intensity

Network parameters

bid [192.168.0.2 192.168.0.2

Data playback

Start

T T B TR AT VR0 068 TR T 0 4 B O AT AT DS ARDO0. X o Foaber

Loop Previous Hext lap Jump

=a0g
=400

Language Options

3 Point Cloud Display Lunguage [Enclish |
0 T o Communication Setting
600

CoordinaiX: H z Distance Angle Line

Figure 4.1 Host computer software overall function division

1) Communication setting section: used for network port connection, parameter configuration, pcap
packet capture and data playback;

2) Information display section: display the connection status and version number;

3) Point cloud display section: display the real-time scanned point cloud data in the Cartesian
coordinate system;

4) Point cloud setting section: used to set parameters such as point cloud views and size.

11
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4.2 Network Connection

1) Connect the WLR-719C to the same network as the current PC.

2) Click "Broadcast" under the network settings in Figure 4.2 below, and the broadcast interface will

pop up.

Network parameters

IP: {192. 168.0.2

Broadcast Connect

Figure 4.2 Broadcast communication interface

3) Click "Start Broadcast", as shown in Figure 4.3 below. When the IP and port number are displayed

on the right side, write down the LiDAR IP and close the window.

B broadcastip — O s

2022-09-16 17:57:43:189:

open the port of UDP broadeast e TP Rastors

("7 "%) _
HO. Ir Fort Mac
1 192.168.0.2 6050 F8:B5:68:90:8D:6C

Figure 4.3 Broadcast query IP interface

If the IP and port number of the device cannot be queried in this step, first check whether the
WLR-719C and the PC are correctly connected to the same network. If they are connected to the same
network, you can try the steps 4 and 5. If the current PC is connected to the network through Ethernet,

please disable other networks except "Ethernet".

12
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4) Under the "Network and Internet" settings, set the current local IP according to the IP of the

WLR-719C obtained by broadcasting. And set the current PC to be in the same network segment as the

WLR-719C.

For example, the IP of the WLR-719C obtained by broadcasting is 192.168.2.123, then the IP address
of the PC can be set to any IP between 192.168.2.2 and 192.168.2.255. The subnet mask is set to

255.255.255.0, and the default gateway is set to 192.168.2.1.

Internet MM ERAS 4 (TCP/IPv4) Properties X
General

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:

IP address: 192 .168 . 0 .25 |
Subnet mask: | 255 .255 .255 . 0 |
Default gateway: |192.168.0 . 1 |

Figure 4.4 IP configuration on PC side

5) Return to the WLR-719C host computer and click "Connect" under "Network Settings".

Network parameters

IP: [192. 168.0.2

Figure 4.5 The host computer is connected to the LIDAR

If there is waveform in the display area and the connection status is green, means successfully

connected.

13
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4.3 Network Parameter Setting

As shown in Figure 4.6 below, users can query or set the IP address, subnet mask, and default gateway
of the WLR-719C under the "Network Parameters" setting. The "MAC address" can only be queried

but cannot be modified; after setting network parameters, the LiDAR will restart;

Network parameters setting

IP address (192, 166.0.2 |

Default gateway [192 168.0.1 |
|

Subnet mask 5255_ 255, 2550 |

F8:B5:68:90:00:00

MAC address

Read Download

Figure 4.6 Network parameter settings

4.4 pcap Packet Capture and Data Playback

As shown in Figure 4.7 below, the module of pcap packet capture and data playback mainly includes

two functions: capture pcap packets containing LiDAR point cloud data and replay the captured data.

Network packets capture and data plavback

Start Capture v
Open poap file Frame number 0
Loop playback Previous frame Next frame

Frame Jump

Figure 4.7 pcap packet capture and data playback

1) pcap packet capture: When the LiDAR and the computer are successfully connected and the point
cloud is displayed normally, as shown in Figure 4.8, first select the corresponding network card, and
then click the "Start packet capture" button. The packet capture starts and the "Start Packet Capture"
button becomes the "Stop Packet Capture" button. When you want to stop the packet capture, click the

"Stop Packet Capture" button. As shown in Figure 4.9, a box will pop up, and you can change the

14
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captured pcap packet name and set the save location.

NHetwork packets capture and data plavback

Start Capture Tntel (R) Ethernet Connection (10) I219-¥ v
Open pcap file Frame number 0
Loop playback Previous frame Hext frame
Frame Jump ]
Figure 4.8 Select the corresponding network card
| Open X
€ v N « T19C... > Network Packet... v O Search Network Packets Cap...
Organise ¥ New folder = ™M @
B This PC A Name Date modified Type
) 3D Objects | | 2022-09-16-13-57-20.pcap 16/9/2022 1:57 pm PCAPFi
B Desktop | tempfile.pcap 16/9/2022 1:58 pm PCAP Fi
[5] Documents
¥ Downloads
J’ Music
&= Pictures
u Videos
i Windows (C:)
= Data (D:)
g Network
v £ >
File name: | 2022-09-16-13-57-20.pcap V| peapMlEE v

Figure 4.9 Set the pcap packet name and save location

2) Data playback: click the "Open" button, select the corresponding pcap file from the pop-up box.

Click the "Loop Play" button to start playing back the data.
4.5 Data Display

For WLR-719C LiDAR, its scanning frequency 10Hz, horizontal angle range is 0°~360°, angular

resolution is 0.2°, four vertical angle distribution -10°, -5°, -0°, and 0.3°. The intensity from the host

15
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computer software will be displayed in four colors based on different vertical angle respectively, as

shown in Figure 4.10, where x-axis is the point serial number, y-axis is intensity value.

Communication settings Program Updates Intensity

I| 1ln| | ’J\ | !.r !i lfim

0 EGD 1,000 1,200 1,400 1,600 1,800

|r7--:o=17--5= ¥ -0 17-0_3=|

Figure 4.10 Intensity data display
The WLR-719C host computer displays the point data in the OpenGL 3D model. Four vertical angles
are distinguished by different colors. Figure 4.11 shows the scanned data waveform of the Cartesian
coordinate system, and the units of the x and y axis coordinates are mm.

(|| (2L Style [Points +| Point Size: 1 V| erids [0
CE UGS S [ Lo 0.3°) Seslesten) 00 [ aeely

CoordinaiX: 11372mm ¥: —755mm Z: Omn Distance:11398 mm Angle:356.2° Line:0°® Measurement Point:1369

Figure 4.11 Waveform display in Cartesian coordinate system

16
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4.6 Point Cloud Setting

The top of the point cloud image is the operation interface for setting the point cloud interface, as
shown in Figure 4.12 below, which includes three view switch, Points/Lines switch, PointSize setting,
and grid number and resolution settings.

B \y|R-719C-20220916

2T +Z L Style: :Po.i.i‘nts Size: |1 | Humbers: 40 Metrics: 400 | | Apply

Figure 4.12 Point cloud operation interface

i Gl o I
1) View switch - . It is used to switch views from different angles to facilitate data

observation. The flipping view may occur, as shown in Figure 4.13, the view is not parallel to the

+7
interface. For the convenience of observation, you can click the button , and the point cloud
image is facing the eyes, as shown in Figure 4.14.
AL shle [Points | Point Size: |1 V] erids: 40
[ Line2(5) Lined(0.3°) Scalea(amdz 400 Apply

Coordinail: —13734mm Y¥: 5162mm Z. T6mm Distance:14673 mm Angle:159.4° Line:0.3° Measurement Point:563

Figure 4.13 Flipping view

17
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|| . L Style: [Points <] Point Size: |1 N

[ Line2(-5° ) B Lined(0.3°) Scales(m): 400 | [ pply

Gride: [+0

15085 20400 26600540 206 001 26804060

CoordinafX: 495imm ¥: 2767mm  Z: 2%mm Distance 5672 mm Angle:330.8° Line:0.3° Measurement Point:1496

Figure 4.14 +7 view

. . . style: |Points
2) Points/Lines switch - |:

and line display. Figure 4.15 is the point cloud display; Figure 4.16 is the line mode display.

. This function is used to switch between point display

L Style: [Points | Point Sizs: 1

O TS R e ) SeleGe) [0 | Tl

Grids: 40

~

=1E0GE 26BN 2ER (226 I 01 20404

CoordinafX: 13683mm ¥: 6732mm Z: 79mm Distance:15250 mm Angle:26.2° Line:0.3° Measurement Point:1219

Figure 4.15 Dot mode display

18
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W L Style: [Lines | Point Size: 1

CR ST TR L0 ) Sedeen): [0 | iy ]

Grids: |40

=4600
=104001
=170

CoordinafX: 9750mm T: 2394mm Z: Omm Distance: 10040 mm Angle:13.8° Line:0° Measurement Foint:1281

Figure 4.16 Line mode display

pointsize:

shows an example with a point size of 1. Figure 4.18 shows an example with a point size of 3.

3) PointSize setting . . This function sets the size of the point. Figure 4.17

CAE L AR Style:

T Line2(6°)

Grids: 40

Scales(mm): [400 || pply

150505 J0MEA 25007350 20801 26404 I —BOD_46 112 2000 00420056006 20008 200200 26084005 2085000

3

S

CoordinaiX: —6745mm Y: 10076mm Z: 63mm Distance:12126 mm Angle:123.8% Line:0.3% Measurement Foint:731

Figure 4.17 PointSize is 1

19
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# (| 2 L syle [Foints ~| Point Size: |3 v erids: 40

O S RS L) SedeGe): 10

CoordinafX: 8306mm Y. -2350mm  Z: Omm Distance:5633 mm Angle:344.2° Line:0* Measurement Point:1429

Figure 4.18 PointSize is 3

) ) ) Humbers: 40 Metrics: :ISDG Apply
4) Grid number and resolution setting o = : :

Where “grids” is the number of grids, a maximum of 200 grids can be set, and a minimum of 0 grids
can be set; “scale” represents the grid resolution with a minimum resolution of 10mm and a maximum

resolution of 10,000mm. As shown in Figure 4.19 and 4.20.

a4 |2||L Style [Points | Point Size: |t V] Grids [s0

O (S O el ) SedeGe) [0

=I00BMR0BEE050 T0B0G0EA 08 (050308000 ‘amf&m‘

CoordinaiX: 12654nm ¥: —1419nm  Z: 66mm Distance: 12733 mm Angle:353.6° Line:0.3% Measurement Point:1382

Figure 4.19 40x500 grid

20
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(4 |=2||L Style: [Foints | Point Size: 1 V| eriss [0

OO SR R 03 )  Sedese): [0

CoordinaiX: 3275mm ¥: 129mm  Z: —308mm Distance:3536 mm Angle:21.6° Line:-5° Measurement Point:1242

Figure 4.20 40100 grid

21
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5. ROS Driver Usage

This product provides ROS driver to be used in the ROS system. The using method is as follows.
5.1 Compiling ROS drives

Create a workspace in the terminal:

mkdir —p catkin_ws/src

Move the ros driver source code of WLR-719C into the workspace folder catkin_ws/src

@@® src

¢ | > || & =xs | catkinws = <](- 8
O BiE@EEN E [@I
a
1+ Home wj_719C_lidar CMakeLists.txt
o =&

[l Documents
+» Downloads
dd Music

I3 Pictures

v Videos

W Eldis

=Lt

Figure 5.1 Create a workspace

Use the following command to enter the workspace folder

cd catkin_ws
=

O@® xu@ubuntu: ~fcatkin_ws
:~$ cd catkin_ws/
:~fcatkin_ws$

Figure 5.2 Enter the workspace folder
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Execute the compile command

catkin_make

i~Jcatkin_ws5 catkin_make

Base path: /home/xu/catkin_ws

Source space: /Jhome/xu/catkin_ws/src
Build space: fhome/xu/catkin_ws/build
Devel space: fhome/xu/catkin_ws/devel
Install space: /fhome/xufcatkin_ws/finstall
HEHE

#HH# Running command: "make cmake_check_build_system" in "/home/xu/catkin_ws/busi

HHHE
HEHE
#### Running command: "make -j4 -14" in "/home/xu/catkin_ws/build"
HHHHR
[ 16%] Built target wj_719_lidar_gencfg
[100%] Built target wj_719 lidar
:~fcatkin_ws$

Figure 5.3 Compiling ROS driver

5.2 Modifying Device Parameters

Open wj_719Cc_lidar\launch\ wj_719Cc_lidar 01.launch file, as shown below, fill the IP and port

parameters of the current LIDAR in the WLR-719C LiDAR device into the corresponding locations.

<node name="wj _719c lidar 01" pkg="wj 719c lidar" type="wj 719¢ lidar" respawn="false" output="screen">
<param name="communication mode" type="int" value="1"/>

<param name="lidar ip" type="string" value="192.168.0.2" />
<param name="lidar port" type="int" value="6050" />
<param name="frame id" type="string" value="laser" />
<param name="min_ang" type="double" value="0" />
<param name="max_ang" type="double" value="360" />
<param name="line1" type="int" value="1" />

<param name="line2" type="int" value="1" />

<param name="line3" type="int" value="1"/>

<param name="line4" type="int" value="1" />

Figure 5.4 Modifying device parameters

Note: The IP setting of LiDAR can only be done by the matched host computer of WLR-719C.
5.3 Modifying the starting and ending angles of LiDAR scanning

Open wj_719Cc_lidar\launch\ wj_719Cc lidar O1.launch file, as shown below, modify the start and

end angles of the WLR-719C LiDAR driver output data.
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<param name="communication_mode" type="int" value="1" />
<param name="lidar ip" type="string" value="192.168.0.2" />
<param name="lidar _port" type="int" value="6050" />
<param name="frame id" type="string" value="laser" />
<param name="min_ang" type="double" value="0" />
<param name="max ang" type="double" value="360" />
<param name="line1" type="int" value="1" />

<param name="line2" type="int" value="1" />

<param name="line3" type="int" value="1" />

<param name="line4" type="int" value="1" />

Figure 5.5 Modifying “min_angand "max_ang”of LIDAR scanning

5.4 Running the Drive

First run roscore, as shown in Figure 5.5. Open the folder where the project file is located, and load the
launch file, command is as follows:

cd catkin_ws

source devel/setup.bash

roslaunch wj_719Cc _lidar wj_719Cc_lidar Ol.launch
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S cd catkln _wWs/
=S source devel/setup.bash
c s$ roslaunch wj_719_lidar wj_719_lidar_e1.launch
: logglng to Jhome/xu/.ros/log/87caefle-36c6-11lec-acc2-000c29b82c5F/roslaunch-
ubuntu-2884.1og
Checking log directory for disk usage. This may take awhile.
Press Ctrl-C to interrupt
Done checking log file disk usage. Usage is <1GB.

started roslaunch server http://ubuntu:45515/

SUMMARY

PARAMETERS

* [rosdistro: kinetic

Jrosversion: 1.12.17
Jwj_719_lidar_01/angle_increment: 0.005235
Jwj 719 lidar_e1/filepath: /home/lvyanjie/TE..
/wj_719_lidar_01/frame_1id: laser

Jwj_719 lidar_0©1i/hostname: 192.168.0.2
Jwj_719_lidar_01/max_ang: 3.141592654

Jwj_719 lidar_01/min_ang: -3.141592654
Jwj_719_lidar_e1/port: 2110

Jwj_719 lidar_®1/range _max: 65.0
Jwj_719_lidar_@1/range_min: ©.05

Jwj_719 lidar_01/resize: 7200
Jwj_719_lidar_01/time_increment: 4.166667e-05

* % ¥ ¥ ¥ o ¥ ¥ ¥ ¥ ¥ ®

NODES
wj 719 lidar_01 (wj_719 lidar/wj 719 lidar)

auto-starting new master
process[master]: started with pid [2895]
ROS_MASTER_URI=http://localhost:11311

setting frun_id to 87caefle-36c6-1lec-acc2-000c29b82c5f
process[rosout-1]: started with pid [2908]

started core service [/rosout]
process[wj_719_lidar_01-2]: started with pid [2911]
laser ip: 192.168.0.2, port:2116

wj_719_lidar_protocl start success

TCP-Connection is initialized!

[ INFO] [1635298685.927706483]: Start connecting laser!
[ INFO] [1635298685.928766951]: Succesfully connected. Hello wj_ 719 lidar!
sending command for getting MAC!

Sending command for getting ROtation Direction!
Connection Alive

Figure 5.6 Running ROS driver

Open a new terminal and run the coordinate transformation tool with the following command:

rosrun tf static_transform_publisher 0 0 0 0 0 0 map laser 100
2@® xu@ubuntu: ~

:~$ rosrun tf static_transform_publisher @ ® ®© 8 @ @ map laser 168

Figure 5.7 run the coordinate transformation tool

When the LiDAR is connected, open a new terminal, run the following command to load rviz to view
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the waveform:

rosrun rviz rviz

When rviz outputs the LIDAR scanning waveform, it means that the ros driver is working normally, as

shown in Figure 5.7.

File Panels Help

@yinteract | GMoveCamera  [Iselect b ForusCamera  =SMeasuwre 2DPosestimate 2DNavGoal @ Publishroint | & = @
D pisplays 2] o Views =]
~ % Global Options -
Type: | Orbit (rviz) =, Zero
Fixed Frame laser VP (viz)
Background Color [l 48; 48; 48 ~ Current View  Orbit (rviz)
Frame Rate 30 i s 0.01
DefaultLight v Invert Z Axis
Y : Target Fra... <Fixed Frame>
P Distance 10

No tf data. Actual err. Focal Shap... 0.05
v . 0.

» @ ard Focal shap... V.
» ¥ PointCloud2 v Yaw 0785398
Pitch 0.785398

» FocalPoint  0;0;0

Fixed Frame
Frame into which all data s transformed before
being displayed.

Add save Remove | Rename

Q© Time [x]
ROSTime: [1654483011.26 | ROS Elapsed: [1654483011.26 | wallTime: |1654483011.30 | wall Elapsed: [113.78 Experimental
Reset | Left-cClick: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel: Zoom. Shift: More options. 31fps

Figure 5.8 Rviz display waveform
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6. Linux Firmware Update Program Usage
6.1 Using Steps

1) Connect the LIDAR
Connect the LIDAR to the computer network port, ensure the LiDAR is powered on.
2) Update the program

Run the program with the specified format parameters to update the firmware program that is
connected to WLR-719C LiDAR.
The parameter options and descriptions are shown in the figure below, and the detailed description is

shown in Figure 6.1.

'Options:
-a, --addr, --IP <DevicelIP> Target lidar device IP
-p, -P, --port <DevicePort= Target lidar device port
-f, -F, --file <FilePath= Update Firmware file path
-m, --Mode, --mode <UpdateMode> Update mode: ARM or FPGA
-v, --version Displays version information.
-h, --help Displays this help.

Figure 6.1 Parameter options and description

3) Complete update

Take the update of ARM program as an example, execute the following command in the terminal to
complete the update:

./Update719CConsole -m ARM -a 192.168.0.2 -p 2110 -f ../../WLR-M719C-0002-20210827.bin

6.2 Parameter Description

1) Update mode (UpdateMode)

-m, --Mode, --mode <UpdateMode> Update mode: ARM or FPGA

Options -m, --Mode, --mode
Parameter value | <UpdateMode> is replaced with update mode ARM/FPGA

Description The firmware update mode
Default value ARM
Can be default, it will set to be the default value ARM;

Parameter can be ARM or FPGA (case insensitive)

Note
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Table 5 The parameters description of the update mode

2) Device IP (DevicelP)

" -a, --addr, --IP <DeviceIP> Target lidar device IP

Options -a, --addr, --IP

Parameter value | <DevicelP> is replaced with the device IP

Description The device IP that is connected to the LiDAR
Default value 192.168.0.2
Can be default, it will automatically set to be the default

value 192.168.0.2
Table 6 The parameters description of the device destination IP

Note

3) Device port (DevicePort)

-p, -P, --port <DevicePort> Target lidar device port

Options -p, --Port, --1P

Parameter value | <DevicelPort> is replaced with the device port

Description The device port that is connected to the LIDAR
Default value 2110

Can be default, it will automatically set to be the default
value 2110

Table 7 The parameters description of the device destination port

Note

4) File path (FilePath)

-f, -F, --file <FilePath> Update Firmware file path

Options -f, --F, --file

Parameter value | <FilePath> is replaced with file path of the firmware

Description The file path for updating the firmware
Default value Null

Cannot be default, specify the file path of the firmware is
required,;
The file of ARM update mode should be in .bin format;

The file of FPGA update mode should be in .rbf format.
Table 8 The parameters description of the file path

Note
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Appendix A NTP Synchronization

NTP protocol

NTP (Network Time Protocol) NTP time synchronization is a protocol for synchronizing time over a

network.

Adopt NTP as the time source, should start the NTP service on the PC first.

B Start NTP service under Windows system (winl0 as an example):

1) Use the key combination WIN + R to start the Run window, enter “regedit” in the opened window,
and click the OK button.

2) Enter in the opened registry:

HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Services\W32Time\Config, find the Config
directory, double-click the AnnounceFlags in the Config directory, set the registry key to 5, and click
OK.

3) Then enter the registry path:

HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Services\W32Time\TimeProviders\NtpServ
er, double-click the Enabled file under NtpServer, set Enabled to 1, and click the OK button.

4) Open the Command Prompt Window, enter "net stop w32time" to stop the service, and then enter

"net start w32time" to start the service.

5) Enter the command "w32tm /stripchart /computer:127.0.0.1". If there are time outputs,

configuration is successful.
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Figure I Start service and stop service

N =185: Windows PowerShell
Windows PowerShell

DSCO

/ computer

Figure 2 Indicating that configuration is successful

B Install NTP service under Ubuntu system (Ubuntu 18.04 as an example):
1. Command too install ntp service online: apt-get install ntp
2. Command to check NTP service is launched or not: Service --status-all

Or command: ps -aux | grep ntp

30



Ty VANIEE WLR-719C LiDAR Brochure V2.0.1

1) If permission is denied during installation, you can switch to the “root” user to execute, enter “sudo

su” in the terminal to switch.

root@wanji: fnhome fwanji

RIB(E) TE(V) (s) £8(n) WBh(H)
S.apt-get install nio
WM 1F Jvar/lib/dpkg/lock-frontend - open (13: u)
{ dpkg Biymin (/var/lib/dpkg/lock-Trontend), TESIELL root M

wanj S sudo su
[sudo] wanji g
root@wanji: /home /wanji# r

Figure 4 Switch the permission

2) Then execute the command "apt-get install ntp" (this operation needs to download an installation file

online). After the installation is complete, execute the next command to check whether the NTP service

starts "service --status-all".

reat@waajt fheme fwaeil

Figure 5 Check whether the NTP is started
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3) Check current time status “ps -aux | grep ntp”

root@wanji:/home/wanji# ps -aux | grep ntp
1152 8.0 0.0 111952 4388 ? Ssl  13:85 0:008 Jusr/sbin/ d -p /var/run/ d.pid -g -u 123:128

root 6357 0.0 0.0 16184 1016 pts/0 S+ 1315 0:00 grep --color=auto
root@wanji:/home/wanji#

Figure 6 Check the current time status

4) Use the third-party packet capture software "Wireshark" to check whether the output data of the

current device contains NTP information:

‘ NTP2.pcap

AR RE(E) ME(Y) BEEG) MEN(C) SHT(A) SHS) EIE(Y) W) TR WEIH)

dm ® R Qeu=s=Z=EFI _ = Q67
L] \ntp
INo. Tine Source Destination Protocdl Length Info

& 810 4.441501 192.168.0.2 192.168.@.62 NTP 9@ NTP Version 3, client
| 811 4.441601 192.168.@.62 192.168.0.2 NTP 9@ NTP Version 3, server
I 865 4.741503 192.168.0.2 192.168.0.62 NTP 90 NTP Version 3, client
o B66 4.741627 192.168.8.62 192.168.0.2 NTP 9@ NTP Version 3, server
‘ | 4651 25.741388 192.168.0.2 192.168.0.62 NTP 9@ NTP Version 3, client

Figure 7 View NTP information
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Appendix B Mechanical Installation

Mounting holes are reserved at the rear of the WLR-719C. Please use 4xM3 screws that are 4-5Smm
beyond the installing surface to mount the LIDAR. An optional mounting base is available to complete
the installation of the WLR-719C. Figure 1 shows the WLR-719C external dimension and the hole

position.

Do not Obscure the
laser scanning area

Power cable and network
cable, with bending radius
not less than 15mm

62.6

The angle between the mounting

surface and the horizontal surface <=1°

050 0.1

065 0.1

Figure 1 External dimension and installation hole position drawings

B Notes:

1. The reserved bending radius of the outlet port is 30mm.

2. Please do not block the laser emitting area when the LiDAR is working

3. Ensure that the appearance of WLR-719C is clean, otherwise it will affect the effect of point cloud

data.
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Appendix C Troubleshooting

If the following steps cannot be implemented, or the problem is not resolved after implementation,

please contact VanJee Technology Technical Support.

Troubles

Analysis

Measures

LiDAR not working

1) Power supply problem

2) Internal error

1) check power connection,
ensure input voltage and current
meet the requirement in “2.
Electrical Interface”

2) Please contact VanJee

after-sales service in time

LiDAR working but no point
cloud display

Network failure

1) Make sure the network is
connected ; make sure IP address
is correct, see “3.
Communication Protocol” for
details

2) Turn off the network firewall,
or add the host computer to the

whitelist

Abnormal size of data packet

1) Packet loss during data
transmission

2) The internal parameters of the
LiDAR are abnormal

1) Check the network cable and
connect the computer to only
one LiDAR

2) Please contact VanJee

after-sales service in time

Missing point cloud

1) Loss data packet during data
transmission
2) Insufficient data processing

performance

3) Motor coded disc abnormal

1) Check the network cable and
connect the computer to only
one LiDAR

2) Replace the computer with
the required performance

3) Please contact VanJee

after-sales service in time

Table 9 Troubleshooting table
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Appendix D After-sales Service

B After-sales service

This product has a 12-month free warranty service or the date agreed in the contract from the date of
purchase. If the product is damaged or not working due to non-human factors or product quality
problems during the warranty period, please contact VanJee Technology in time and provide the receipt,

the technician will repair your product for free;

No maintenance will be given to the products that is self-disassembled by the user;
After the warranty expired, the technician of VanJee Technology is also responsible for the
maintenance of product failure, damage and other problems, but the material cost of maintenance and

components replacement will be charged;
After the warranty period expired, the technicians of VanJee Technology will still provide users with

free service to answer questions, including consulting services such as purchase guidance, usage

method, and product installation.
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