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Introduction

KLM Safety Lidar is for short named KLM.

KLM configuration software operation manual is applicable to guide the configuration and
diagnosis of KLM Lidar.

This manual mainly introduces the installation and uninstallation, software user interface, relevant
application examples, common problems and solutions of KLM configuration software.

Before configuring KLM, Users must carefully read this manual and correctly use KLM
configuration software.

KLM configuration software is not applicable to other types of products of our company and
products with similar functions that produced by other manufacturers.

Jining Keli photoelectric industrial Co., Ltd. will assume no responsibility for the damages and
losses caused by incorrect use of KLM configuration software.

The copyright of this software and the related documents are reserved by Jining Keli photoelectric
industrial Co., Ltd.

Phone: +86-(0)537-2168110, 2338345

E-Mail: shichang@sdkeli.com

Website: http://www.sdkeli.com


mailto:Derek.hou@bannerengineering.com.cn

1 Software installation
1.1 Computer system environment

The computer needs to meet the following system requirements before using KLM configuration software, as
shown in Table 1.

Table 1 Minimum system requirements

Item Description
Communication interface USB2.0/3.0
CPU Dual core or higher processor
Memory 512M or more
Computer hardware Free hard disk space 400M or more
Mouse, Keyboard Available
Multimedia driver CD-ROM

Microsoft Windows XP 32-bit (SP3 or above)

Microsoft Windows 7 32/64 bit

Compatible operating
Microsoft Windows 8 32/64 bit

system
Microsoft Windows 8.1 32/64 bit
Microsoft Windows 10 32/64 bit
Computer display 16-bit color or above, the resolution is 800*600 or above

In the following system environments, KLM configuration software cannot be properly installed and used:
®  Operating systems not listed in Table 1.
®  Multi monitoring environment.
®  Multi operating system environment.

® Personal assembly computer.

Note: \

» NET Framework 4.0 will be installed automatically when installing KLMs configuration software, if it

does not exist on the computer.

» Even if all the system requirements in Tablel are met, the situation also may happen that KLMs
configuration software cannot be installed and used on some computers.

»  When the KLMs lidar is working, cover the USB connector to prevent dust from entering the inside of the
device.

»  Use the USB cable of KLMs lidar.

»  Please read this manual carefully before configuring KLMs lidar. /




1.2 Installation and uninstallation
1.2.1 Installing the software

a) Start the computer, find the folder “KLM configuration software installation package”, and double-click
“setup.exe” in the folder.

b) Follow the prompts to complete the installation of KLM configuration software.

a A

»  Please select allowing installation if you encounter anti-virus software blocking during installation.

»  If the installation fails, it is recommended to temporarily close the anti-virus software and then reinstall it.

»  The default installation path of KLMs configuration software is C:\Program Files (x86)\INKELI\ KLMs\.

\ If you want to install it to other folders, select the location that you want when installing. /

1.2.2 Uninstalling the software

Method 1: uninstalling from start menu.

a) Click H“Start” menu button, and then select “All programs”.

b) Find the folder “JNKELI”, and then select “uninstall KLM”.

¢) When the dialog box is popped up, click “Yes” to uninstall KLM configuration software from the computer.
Method 2: uninstalling from Control Panel.

a) Click H“Start” menu button, and then select “Control Panel”.

b) Click “Uninstall programs”.

¢) Find “KLM lidar configuration software” and select it, then click “uninstall”. KLM configuration software will

be uninstalled from computer.

1.3 Start and exit
1.3.1 Start

The following steps can be used to start KLM configuration software:
a) Connect the USB cable of KLM lidar to the USB interface of the computer.
b) Click H “Start” — “All programs” — “JNKELI” — “KLM”.
¢) Or double-click the Shortcuts of KLM configuration software Ii* on Desktop.
LV
d) KLM configuration software will start and pop up the dialog box as shown in Fig.1.3.1. You need to select the
model of the device in the drop-down menu, and then click “OK” button. After that, enter the main interface

(Fig.1.3.2).After the initialization is complete, the software startup is complete.



# KM Lidar Configuration Software
File Device View Other

o

o5 Select Device

[] Don't display the davice selection dialog when starting

If don't display the dialog when starting, check the button above. You can resat it

Specification: KLM=-{(427PE ~
Language: . English b
Ok Cancel

through the menuitem "Show The Device Selection Drialog” in the device submenu.

Fig.1.3.1 Device selection window

Device Name: KLM Lidar
Curent device code: KLMs-0427PE
Device Description: The KLM has a scan range radius of 4m and a 276°field of view and up to 64 configurable zons groups

Device offl

1.3.2 Exit

"ﬂ EEn Interface Selection: Ethernet - Whether Read Configuration: No + Compare
[& % xm
L % Settings Identification. Parameters Settings Ethernet Settings Local 10 Zone Settings Monitoring Cases
# Identification
& Parameters Settings
% Ethernet Settings Device name
% Local 1O
W Zone Settings
@ Monitoring Cases -
# Protaction Monitoring g
¥ Diagnosis
@ Recorder
= Monitoring = 1 Initializing..
% Data Profile Scanning
User name
Version 1 0 0 o
Deseription

Figurel.3.2 Main interface of KLM configuration software

Brlmivs

If you want to exit KLM configuration software, please click “Close” button in the upper right corner of the

soft-ware interface. Or select “Exit” from “File” menu.

1.4 Establish connection

There are two ways to establish connection between KLM and the software: Ethernet connection and serial

connection. The obstacle avoidance Lidar (BP) is connected through the serial port, the measurement type (DE) and the

dual output type (PE) are both support these two connection ways. After selecting the model, the system will



automatically jump to the operation interface of the corresponding model of lidar.

For the lidar of the obstacle avoidance type or the dual-output type using serial port connection, you can connect it
to the computer USB port through the configuration cable, and then click the button _y  on the toolbar, the serial port
selection window (Fig.1.3.3) will pop up automatically. Select the serial port corresponding to the lidar, click “OK”, and

then the connection is being established. If the connection successes, the window will pop up showing successful

connection.
Connect to the device n
Serial Fort
COM2 v

Figure1.3.3 Serial port selection window

For the lidar of the measurement type or the dual-output type using Ethernet connection, you can click the button _
on the toolbar, the window will pop up which shows the lidar IP address and the computer IP address, as shown in
Fig.1.3.4. If the two IP addresses are not in the same network segment, here are two methods to change the lidar IP
address as follows:

Method 1: Type the values what you want in the same network segment with the computer in the textboxes of
De-vice IP address, Subnet Mask, Gateway, click “Modify”, and then click “connect”.

Method 2: click “Match”, the system will automatically assign an IP address for device and establish a connection.

After the connection established, the new IP address of the device will display on the status bar. If "Whether to read

the Configuration" is selected as “Yes”, the system will automatically read the radar configuration.

Ethernet Connect ﬂ
Step 1: Select the device from the list

|| Number Type Code SN MAC P Subnet Mask Gateway Local IP

| Step 2: Network Settings

SN: MAC: Local IP:
P o N s R e B —
sretase [0 ] b | o | - B |
Gueway [0 ] 0 \ o |
Search Modify Match
Step 3: Connect
=

Figurel.3.4 Ethernet connect window



2 Software user interface
Design of the user interface has been compatible with Microsoft operation system as much as possible. The user
interface consists of (D- Menu, @-Device information bar, 3)-Tool bar, @-Tree view, ©-Error message prompt bar,

(©-Configuring zone and (7)-Status bar.

#
[re o vew GRS |
L

Device Name: KLM Lidar @

Current device code: KLMs-(M27PE

Interface Selection: Ethernet

(/ B Settings \ Identification Parameters Settings Ethernet Settings Local 1O Zone Settings Monitoring Cases Diagnosis Recorder D
+4
¥ Parameters Settings /
& Ethemet Settings Device name
# Local IO
¥ Zone Settings
# Monitoring Cases
b Project name

# Protection Monitoring
# Diagnosis
& Recorder

¥ Monitoring name
% Data Profile Scanning

# Window Service

@ Uses name
Version 1 0 0 o @

) [@a) J

Fig.2 User interface
2.1 Menu

This part introduces functions of all menu items in the main menu. The function of a menu item can be carried out
by clicking the menu item directly or by using the menu item shortcut key. If KLM configuration software is not

connected with KLM lidar, some menu items will be unavailable and displayed in gray.

The menu structure consists of 4 sub-menus: File, Device, View and Other, as shown in Fig.2.1.

File Device View Other
Fig.2.1 Menu interface

2.1.1 File
File menu is used to create, open, save a configuration project, preview current configuration, and exit the
con-figuration software. Click “File” menu, you can see all the submenus of “File” menu shown as Fig.2.1.1, and each

submenu’s function is listed in Table 2.



File | Device View Other

New Ctr+N
Save Ctrh+8
SaveAs.. Ctrl+5hift+3
Open Ctr+O
Exit Ctr+Q
Export stream

Table 2 Functions of “File” submenu item

Fig.2.1.1 Submenus of “File” Menu

Menu item Shortcut key Function
New Ctrl+N Create a new configuration project
Save Ctrl+S Save current configuration project
Save as Ctrl+Shift+S Rename and save the current configuration file
Open Ctrl+O Open a saved configuration project
Exit Ctrl+Q Exit the application
Export stream Export the current configuration in the form of TXT file

2.1.2 Device

The device menu is used to transmit the

current configuration to the KLM lidar, read the lidar configuration

infor-mation, change the device type and so on. Click “Device” menu, you can see all the submenus of “Device” menu

shown as Fig.2.1.2, and each submenu’s function is listed in Table 3. Submenus here are all unavailable and displayed in

gray, when the software is not connected with KLM lidar.

Read configuration from device F4

Display device zelection dialog when start
Change devie type Ctri+T

Device | View  Other

Transmit configuration te device F

aa

Table 3 Functions of “Device” submenu item

Fig.2.1.2 “Device” menu

Menu item Shortcut Function
Transmit configuration to device F3 Transfer the current configuration to KLM
Read configuration from device F4 Read configuration information from KLM

Display device selection dialogue

when starting

If this option is checked, the device selection dialog box will

pop up after the software starts.

Change device type

After disconnecting the device, this function can be used to
Ctrl+T
select the device type

Attention:

There are no options of “Transmit configuration to device” and “Read configuration from device” for the measurement

lidar device menu.




2.1.3 View

The view menu is used to display and hide the device information bar, tree view, and status bar in the user interface.

Click “View” menu, you can see all the submenus of “View” menu shown as Fig.2.1.3, and each submenu’s function is

listed in Table 4.

View | Other
¥ | Device information
¥ | Tree view
¥ | Status bar

Fig.2.1.3 “View” menu

Table 4 Functions of “View” submenu item

Menu item

Function

Device information

Show or hide the device information bar

Tree view

Show or hide the tree view

Status Bar

Show or hide the status bar

2.1.4 Other

“Other” menu (Fig.2.1.4) can switch languages. Chinese and English are the two languages supported currently. In

addition, you can view some information of the software here, such as developer, software version and website, as shown

in Fig.2.1.5.

Other

Chinese

English

Help

Fig.2.1.4 “Other” view

o' Help

Software name:

Version:

Company:

Website:

Telephone:

KLM Lidar Configuration Software

2.3

Jining Keli Photoelectronic Industrial Co., Ltd

http://www.sdkeli.com

0537-2339100

Fig.2.1.5 Software information




2.2 Device information bar
This bar displays device’s picture, name, type and description, as shown in Fig.2.2.

Device Name: KLM Lidar
Current device code; KLMs-(427PE

Device Description: The KLM has a scan range radins of 4m and a 276%field of view and up to 64 configurable zone groups

Fig.2.2 Device information bar

2.3 Toolbar

The structure of main toolbar is shown in Fig.2.3 and the function of each command is shown in Table 5.

ij D n : Interface Selection: Ethernet - o Whether Read Configuration: |Yes Compare

1 2 3 4 S5 6 7 8§ 9 10 11

Fig.2.3 Main toolbar

Table 5 Toolbar Command

No. Icon Tip Function
1 _ii [ Exit Exit KLLM lidar configuration software
Show or hide device ) o )
2 D Show or hide device information bar
information bar
3 Q Show or hide tree view Show or hide tree view
4 :' Show or hide status bar Show or hide status bar
s - Transmit configuration to | Transfer current configuration to lidar, and be available after
device connection is established
6 Read configuration from Read the configuration information from the KLMs lidar, and be
device available after the connection is established
= | The connection mode between KLMs lidar and PC software is
7 Interface Selection: |Ethernet -
' | selected
8 1 Connect Connect with KLMs lidar
9 i Disconnect Disconnect with KLMs lidar
The connection mode between KLMs lidar and PC software is
10 Whether Read Configuration :  Yes -
selected
Compare the current configuration with the read radar inner(
11 Compare Compare configuration, and display the difference item in the pop-up
window (see Fig. 2.3.2)




& Compare

Different Items Current Configuration Inner Configuration
# Device Name testl
= Project Name test?
# Apply Name test3
# User Nama testd
# Description tests
# Version 3.0.1.9 1.0.0.0
# Soan Times 3 2
# 0SSD Delay 1 0
# Contour recognition f{dFl percent 80
# Pind Encoder 1 Static control input C
# Pinl0 Encoder 1 Static control input C
# Pinll Encoder 2 Unassigned
# Pinl2 Encoder 2 Unassigned
# Pinl3 Unassigned Encoder 3

2.4 Tree view

The main function of the tree is to show and quickly switch to the corresponding tab of the node. Its structure is

shown in Fig.2.4.1.

Fig. 2.3.2 Compare Window

=94 KLM

(@ Settings

. B Identification
Parameters Settings
Ethernet Settings
Local 'O

Zone Settings
Monitoring Cases
otection Monitoring

@

: Diagnosis

: & Recorder

(=B Measurement Monitoring
- Data Profile Scanning
L. % Window Service

1

Fig.2.4.1 Tree view

For example, when you click tree node “Zone Settings”, the current tab will be switched to tab “Zone Settings”, as

shown in Fig.2.4.2. This is convenient for user to check and change configurations.

10



& KLM Lidar Configuration Software
File Device View Other

Device Name: KLM Lidar
‘Current deviee code: KLMs-(427PE
Device Description: The KLM has 2 scan range radius of 4m and a 276%feld of view and up to 64 configursble zone groups
!j o [ s | Interface Selection: Ethernet - =
5-@ KIM
&% Settings Tgentification Paramaters Settings Ethemet Settings Local IO Zone Settings Monitoring Cases
& Identification

2 ParumtesSeins | P Mode || [TF] g TR {j;‘g: P scanprofile Clear profie

& Ethemet Settings

¥ Loal IO A

e s

% Monitoring Cases
=@ Protection Monitoring

% Diagnosis

Disgnosis

% Recorder
£ Measurement Monitoring|
& Data Profile Scanning |

@ Window Service

Severity Description

o At lesst one menitor|

Recomitionfeld 1 [ Recogmnos Bed

BT

Recomition5ed3  Recomition field

N

< s> | %0y0 Contour Reeognition Field2 [

Device offt

Fig.2.4.2 Tree view and Tabs associated with tree nodes

2.5 Error message prompt bar

Contour Tolerance

Postve werance |50 o
i S ——
< >

v

The error message prompt bar is at the bottom of the tree view, as shown in Fig.2.5 below. In the process of

configuring parameters, the program will detect the correctness of the configuration and prompt. The prompt information

includes two types:

® Error(Represented by o ): If an error exists, the parameters configured are not allowed to send to the device

until there is no error.

®  Warning(Represented by ~ ): Warning is only used to prompt the user and does not affect the parameter

distribution.

By dragging the scroll bar or placing the mouse over an item, you can view the complete prompt information.

Severity Descriptien

2 At least one moniter| --i

At least one monitor case needs to be configured.

a0 By 40 10

< > | x-265.6mm,y:69.2mm,R:274.47mm,B:165.3€

Fig.2.5 Error message prompt
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2.6 Configuring zone
The configuring zone includes 10 tabs: Identification,Parameters Settings, Ethernet Settings, Local I/O, Zone
Settings, Monitoring cases, Diagnosis, Recorder, Data Profile Scanning and Data Service, as shown in Fig.2.6. It is

mainly used for configuration and diagnosis of KLMs lidar.

Pas s Settings Ethemet Settings Local 1O Zone Settings Monitoring Cases Diagnosis Recorder D =
Device name
Project name
Application name
User name
Version 1 | . o e 0
Description

Fig.2.6 Tabs

2.6.1 Identification

[Identification] TAB is used to set the identifier of the radar by the user, so that the radar can be classified and
managed, including device name, project name, application name, user name, version, description, etc. Users can set
each item by themselves.

The modification takes effect only after the configuration is transmitted to the device. After the radar is reconnected

and the device configuration is read, the identification of the radar will be displayed on this page.

Device name

Project name

Application name

User name

Version 1 ‘ |0 0 0

Description

Fig.2.6.1 Identification
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2.6.2 Parameters Settings
The tab “Parameters Settings” is used to set the scan times and response time for KLMs, as shown in Fig.2.6.2.

Scan times: The range is 2-16 times.

Response time: This value cannot be set. The response time cannot be set. It will display the corresponding
value according to different scan times and motor speed for the dual output lidar, and for the obstacle avoidance lidar,
according to different scan times.

OSSD automatic restarts: This parameter is used to set the interval from shutdown to restart of the OSSD, that

is, the time from the time when the obstacle is removed from the protected area to the time when the OSSD recovers

the on-off.

Contour recognition field: This parameter is used to set how high the matching degree between the actual scene
and the drawn contour identification area reaches to switch to the corresponding contour identification area. The closer
the value is to 100, the higher the matching degree between the actual scene and the contour identification area is
required. When the software determines that the contour does not match and there is no other monitoring example to

switch, the radar displays fault status.

Scan times settings

)
<

Scan times

Response time 1 ms

OSSD automatic restarts
(@ Immediate restart { 300ms delay)

(O) Restart after: 1 s

Contour recognition field

Ratio |80 1~100

Fig.2.6.2 Parameters settings

2.6.3 Ethernet settings

On the tab “Ethernet settings”, you can configure and read the network parameters of KLM. See Fig.2.6.3.
Configurable network parameters here include IP address, subnet mask, gateway.
Click “Read”, and the lidar’s network parameters read is displayed on the interface.

Click “Write”, and the network parameters configured on the interface can be sent to KLM.
13



192 | |1e8 | o | [0
Subnet mask
255 | . |25 | . |3 | o
Gateway
192 | |68 | o | 1
Read Write

Fig.2.6.3 Ethernet Settings

2.6.4 Local I/0

On the tab “Local I/0”, users can configure the input and output interface of KLM, as shown in Fig.2.6.4 below.

Pins 1-4 are not configurable, which are the fixed functions.

Identification Optional signals

Signal type Assigned signal More configuration

OSSD 1.A Output 05SD pair 1 DC 24v
0SssD 1.8 0ssD 1.8 Output 0SSD pair 1 / . DC oV
General-1/0 02 OSSD 2.A | A1 | Alarm| Fault Output / 17 | NC
General-1/0 03 OSSD 2.8 | A2 | Alarm| Fault Output /
General-1/0 01 B1| AI@aul( Input ' Static control input B v ‘ !
General-1/0 04 B2 | Alarm| Fault Input Static control input B ¥
Input 01 C1 | Encoder1(0°) Input Encoder 1
Input 02 C2 | Encoder1(90°) Input Encoder 1
Input 03 D1 | Encoder2(0°) Input \Enwde!! ™
< R v

Fig.2.6.4 Local I/O
(DPin identification and optional signals (@Available signals
(®)Signal assigned @ Encoder configuration panel

2.6.4.1 Pin identification and optional signals
The base color in the column of the Pin No. indicates the color of the cable corresponding to the pin.The pin
identification indicates the role that the pin can play; The pin marked as General-I/O can be allocated as input signal or

output signal; pins identified as Input can be only assigned output signals. The column “Optional signals” indicates all



signals that can be assigned to this pin. The functions that can be assigned to each pin are shown in Table 6.

Table 6 Functions that can be assigned to pin

Pin Identification Configurable functions Pin Identification Configurable functions
1 24V Working voltage (+24V DC) 2 ov Working voltage (0V DC)
3 OSSDI.A OSSD pair 1 4 OSSD1.B OSSD pair 1
Static control input: B1 Static control input: Al
5 General /O 1 | General Output: Alarm output 1/Alarm 6 General /O 2 | General Output: Alarm output 1/Alarm
output 2 output 2/OSSD pair 2
Static control input: A2 Static control input: B2
7 General I/O 3 | General Output: Alarm output 1/Alarm 8 General /O 4 | General Output: Alarm output 1/Alarm
output 2/OSSD pair 2 output 2
Static control input: C1 Static control input: C2
I 1 10 Input 02 . .
? nput 0 Dynamic control input: Encoder 1a (0°) oy Dynamic control input: Encoder 1b (90°)
Static control input: D1 Static control input: D2
11 I 12 Input 04 . .
nput 03 Dynamic control input: Encoder 2a (0°) ey Dynamic control input: Encoder 2b (90°)
Static control input: El Static control input: E2
13 Input 05 Dvnamic contr Il)in. t Encoder 3a (0°) 14 Input 06 Dynamic control input: Encoder 3b (90°)
YHAmmIC contro® fput- Tncods Input: EDM1 (External device monitoring)
Static control input: F1 Static control input: F2
15 Input 07 Dvnamic contr Iljin. t Encoder 4a (0°) 16 Input 08 Dynamic control input: Encoder 4b (90°)
YHAMIC contro® fput- Tncoder 2a Input: EDM2(External device monitor-ing)
17 NC Shield PE

2.6.4.2 Assigning signal for pin

The user can assign signals to pins by selecting from the drop-down list.

B Note:

According to the actual signal configuration, the drop-down list lists all currently available signals, and unavailable
signals are automatically excluded and not displayed.Only one of pins 5/6/7/8 can be assigned as fault output. Static
input signals must be allocated in pairs, for example, pin 9 and 10 can be allocated as static control input C1 and C2 in
pairs; As each encoder occupies two pins, Dynamic control input signals are configured with at least two encoders (4
dynamic control inputs) at one time, and at most four encoders (8 dynamic control inputs) are allocated. For example, pin

9, 10, 11 and 12 are allocated to encoder 1a, encoder 1b, encoder 2a and encoder 2b at the same time.

2.6.4.3 Output signals

OSSD pair output signal

Inform whether the corresponding protected zone has been invaded. When the protected zone is invaded, the OSSD
will disconnect from the output signal, and its signal light will turn red. Each OSSD pair, as output signal, occupies two
pins. When signal OSSD pair 2 is configured, the mode of protection zone group is changed from PAA to PP. In mode PP,
the alarm output signal is not required (see the section 2.6.4.6 for details).

Alarm output signal

Notify whether the corresponding warning zone is invaded. When the warning zone is invaded, the alarm output

signal will be off, and its Alarm signal light will turn red.

15




Fault output signal

Notify radar if there is a malfunction. When the radar fails, the fault output is turned off.
2.6.4.4 Input signal

Static control input

Static control input is a dual channel control input. The input state of each channel is 0 or 1, occupying two pins.
After static control input is assigned to some pins, its state can be used to configure in monitoring cases. The logic state
of each static input signal is determined by the input signals of its two pins; Take static control input A (its two pin input
signals are Al and A2 respectively) as an example to illustrate its logic state, as shown in Table 7 below (in section
2.6.6.3).

Dynamic control input

The pins configured as dynamic control input (encoder) can be used to connect the incremental encoder to switch
the monitoring cases according to the speed.

In order to ensure the accuracy of speed, each encoder occupies the two pins corresponding 0° and 90° at the same
time; Encoders are used in pairs: Encoder 1 and Encoder 2 are the first group, and Encoder 3 and Encoder 4 are the
second group.

When any one of pins 9~12 (Input 01~04) is assigned encoder, the other three are automatically configured as
encoder (not selectable); When any one of pins 13~16 (input 05~08) is assigned as encoder, the other three are
automatically configured as encoder input (not selectable), (see the section 2.6.6.4 for details).

External Device Monitoring (EDM)

The external device monitoring (EDM) monitors the status of downstream contactors.

If the auxiliary contacts of the positively guided contactors are connected to the external device monitoring, the
external device monitoring checks whether the contactors switch correctly when the OSSDs are switched off.
2.6.4.5 Configuration of encoder parameter

After the encoder signal has been assigned to the pin, configure the encoder in the "More Configurations" column to
control the speed range and tolerance value assigned by the dynamic input condition. Tolerance value configuration

range is [0%, 50%].

=n |
500 | per| 10 mm route

o 11 N
200 | per 10 mm route

ental encoder 3(pt
— =1
333 per 0 mm route
HTENIAl encodar S{pin 1
666 | per 10 mm route

-1501 1501
Fig.2.6.4.1 Encoder parameters configuration panel
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B Note:
® [f two groups of encoders are configured at the same time, the extreme value of the speed range is the
minimum one of the four values.
If one group of encoders is configured, the extreme value of speed range is the minimum one of the two values.
® The speed measured by two encoders in the same group may be different. When the difference between the
two speeds is within the tolerance range of their measured values, it is considered that the speed is correct,
otherwise it is wrong.
® The extreme value of speed for Encoder i, V; = Maximum pulse frequency/(pulse/route), among the
parameters, Maximum pulse frequency is 200 kHz. Therefore, the minimum value of V; is token as the
extreme value of speed range.
As shown in Fig.2.6.4.1, the speed extreme value of the encoder is calculated as follows:
Encoder 1: 200%1000/ (500/ 10) =4000,
Encoder 2: 200%1000/ (200/ 10) =10000,
Encoder 3: 200%1000/ (333/ 10) =6006,
Encoder 4: 200%1000/ (666/ 10) =3003,
The minimum value is 3003, which is taken as the extreme value of the speed range, so the speed interval is
[-3003, 3003].When the speed range configured by the user exceeds this range, the software will report an error

warning.

2.6.4.6 Work mode

The default defense zone group of the system is PAA mode, that is, each zone group is composed of one protection
zone (Protection Zone) and two warning zones (Warning Zone 1 and Warning Zone 2). Now, the user can allocate any
two of the General-1/O pins 01 ~ 04 as Alarm output 1 and Alarm output 2 through the configuration software.

When two protection zones (PP mode) need to be configured, the pins General I/O 02 and General I/O 03 can be
allocated as OSSD pair 2. At this time, the mode of defense zone group switch from PAA to PP, that is, each zone group
is composed of two protection zones (Protection Zone 1 and Protection Zone 2).

B Note:

® When the work mode is about to switch from PAA to PP, a window as shown in Fig.2.6.4.2 will pop up. Click
"Yes" to switch the work mode, and the following changes will occur:
(D Clear the graphics drawn in warning zone of all defense zone groups.
(2 The mode of the zone group in the monitoring case cut-off path is also switched from PAA to PP, and the

thumbnail of each zone is simultaneously updated.

Prompt

Mote the following consequences of this change:

o - The mode of zone groups will be converted from PAA to PP. All the
Warning Zones (if drawn) will be cleared.
Make the change anyway 7

Yes Mo

Fig.2.6.4.2 Work mode switching from PAA to PP

® When the work mode is about to switch from PP to PAA, a window as shown in Fig.2.6.4.3 will pop up. Click

"Yes" to switch the work mode, and the following changes will occur:
17



(D Clear the graphics drawn in Protection Zone 2 of all defense zone groups.
(2 The mode of the zone group in the monitoring case cut-off path is also switched to PP, and the thumbnail of each

zone is simultaneously updated.

Prompt

Mote the following consequences of this change:

o - The mode of zone groups will be converted from PP to PAA. All the
zones of Protection Zone 2 (if drawn) will be cleared.
Make the change anyway 7

Yes Mo

Fig.2.6.4.3 Work mode switching from PP to PAA

2.6.5 Zone Settings

[PAA Mode @ ™ * :Q? C\) O{’{blﬂ:;: }' Scan profile Clear profile m ] /;:,! Group 1 \\

Ve

A

Recognition field 1

19 |

Recogmirion §eld 3 Recogition {

|

Contour Tolerang

= 30
\l- | | | e

[ x:-szza.smm.,m971.6mm.R;3733.4mm,6;149.7(6) Contour Recognition Field2 !]

Figure2.6.5.1 Zone settings tab

The tab “Zone Settings” includes: (D-Zone edit toolbar, @- Drawing area, 3)-Zone group list, @- Contour
recognition area, G- Contour tolerance, (6)- Status bar, as shown in Fig. 2.6.5.1.

2.6.5.1 Zone editing toolbar

In the zone editing toolbar (in PAA mode), you can select Protection Zone, Warning Zone 1, or Warning Zone 2, and

edit it respectively. See Table 8 for the functions of each command in the toolbar.

PAA Mode @;}E&;_‘:\ ..:'] @ f‘ - :Q: Q Q @ C“ @0 ! 6% J;gg Scan profile Clear profile
1 2345 6 7 89 10111213 141516 17 18 19 20 21 22 23 24 25 26

Table 8 Function description of each command in the toolbar

No. Icon Prompt information Description

Show current working mode (see the introduction of 2.6.4.6
1 PAA Mode Work mode

for details)
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2 p— Protection Zone Click to edit Protection Zone
-
3 == Warning Zone 1 Click to edit Warning Zone 1
-
4 = Warning Zone 2 Click to edit Warning Zone 2
Lo
i+ : . .
5 | Switch Zone Switch between different type zones
Select one or a group of boundary points in the current
6 Select
drawing Zone
7 o Undo Undo the previous operation, and can undo continuously
8 . Redo Back to the previous step, and can be redo continuously
9 :"-j Copy Copy boundary point that currently selected
10 Eﬁ Paste Paste boundary points that have copied to other areas
= B .
11 . Delete Delete boundary point that currently selected
2-9 . .
12 & Show All Click to show the whole protection zone that currently drawn
Zoom in the boundary outline. Scrolling the mouse wheel can
13 Q Zoom in
also make it.
Zoom out the boundary outline. Scrolling the mouse wheel can
14 C’? Zoom out
also make it.
15 {b Move After clicking, you can drag the canvas freely.
16 C‘ Free drawing Dot drawing tool, detailed in below.
17 O"P Straight line Line drawing tool, detailed in below.
18 {:} Sector Sector drawing tool, detailed in below.
19 ! Rectangle wizard | Rectangle drawing tool, detailed in below.
ﬁ . . . . . .o, .
20 = Show all points Click to display all boundary points in the current editing zone.
Show user-defined | Click to display all boundary points in the current editing zone
21

points

defined by user.
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22 m Do not Show points | Click to not show any boundary points.
x50 Modify boundary | Click to modify boundary points in the pop-up dialog, detailed
23 ¥y 30 . .
points in below.
Users can rotate the canvas according to the actual scanning
24 éfs Canvas Settings

area. See the following for details.

Scan the environment contour in real time, be available after

25 Scan profile Scan profile establishing a connection. See 3.2 of this manual for specific
functions.
26 Clear profile Clear profile Click to clear the contour scanned.

2.6.5.1.1 Free drawing tool

Clickc4 , and then you can draw a single or a series of boundary points in the drawing area. For example, click at

the coordinate point (0, 200) in the drawing area, a boundary point will generate, as shown in Fig.2.6.5.2.

PAA Mode :.‘ —
-

!:“ [E] > el e {b@f OR a@a £ P Seon minimum profle Scan profile Clear profle R i

(0,200) a single point

x196mm,y:128mm R:234.09mm,8:33.12 Zone Group1 Protection Zone [

Fig.2.6.5.2 Draw a single point

In the drawing area, hold down the left mouse button and drag, a series of boundary points will generate, as shown

in Fig.2.6.5.3.
ancee VIR 0 2 F BRG] OB BB 55 P soommivimm wofle scon prfic. clor profe 1 X 2
ristase 2
7 -
\. 4
= i S =T
a series of boundary points

Ropiionsids  Respiionsats

Contour Tolerance
[— o
5 F 5 N Negaie learce wn
%125.4mm,y:146,6mm,R1192.92mm 8:49.44 Zone Group1 Protection Zone [ < >

Fig.2.6.5.3 Draw a series of boundary points
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2.6.5.1.2 Straight line tool
Click .f . and then you can draw straight line in the drawing area.
For example, in the drawing area, click the left mouse button at (0, 2400) as the starting point of the straight line,

and click at (1200, 1200) as the end point. Protection Zone generated is shown in Fig.2.6.5.4 below.

PAA Mode /—\;@ '_:" @ >~y 0 F 'éf koile e § {b e lVale R | a"; = P scan mirimum profile Scan profile Clear profile R [ o
Al |
. Start noint (0-2400)
waotart point{u,4400)
. 2
srere s
o
= [5 || mmmeas  semmmmnson:

L
1

~

End-point (1200;71200

Contour Tolera
Posive leance mm
Negaive erance mm
3800 2600|2400 | 2200 | 2000 |1800 |1600 11400 1200 1000 {800  [s00 400  |200 & 200 (400 j6o0 800 000 1300 {1400 |10 |i800 {000 (2200  [400  |3600 (2
=]
x1116mm,y:1432mm,R:1815.51mm, 8:52.08 Zone Group1 Protection Zone - < >

Fig.2.6.5.4 Draw straight line
2.6.5.1.3 Sector tool

Click ¥, and then you can draw sector boundary in the drawing area.

For example, press the left mouse button at (0, 180) as the start angle (90°) of the sector, drag the mouse to (-160,

80) as the end angle (153°) , and then release the left mouse button. The sector with a radius 180 mm will generate as

Protection Zone, as shown in Fig.2.6.5.5.
PAA Mode @Eélfl @ Cale Bel =:°”" oulle Je § {b C4 / A= : e P scan minimum profle. Scan profile. Clear profe e | l
J
"Zl \l Racomition 6041 Racogmition 5a1d 2
Contour Tolerance
3 8 6 0 80 6 =4 3 6 31 3 Posiive B
Negatve ilerance. mm
[]
x:-16mm,y:116mm,R:117.1mm,8:97.80 Zone Groupl Protection Zone- < >

Fig.2.6.5.5 Draw sector
2.6.5.1.4 Rectangle tool

Click! , the setting dialog pops up, which is shown in Fig.2.6.5.6.
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Rectangle Wizard n

.
Lagi -
Lot it -
e Tx—

Fig.2.6.5.6 Dialog for editing rectangle

Here, you can input the length and width of the rectangle as required. As shown in Fig.2.6.5.7, Set the length to

2000 mm, and the left and right length both to 500 mm. Then click “OK”, the Protection Zone will generate.

PAARSE E@'&\ CFRIRTRER &_") (IR | ﬁ; ¥ P eEmous mees | =
smlA )
000
Field Set2
2700
2400
Field Sesd
2100

m
&)

Detection fieldl Detection fieldZ

Detaction fiald]  Datection Sisldd

00 FETDD ed00 2100 plsdn iS00 1200 800 " a0 nd 1200 iS00 fle00  2i00 @40 @roo 000 3ad)

%:-2864.002mm,y:3330mmR:4292.2mm S13068  Esm & [

Fig.2.6.5.7 Draw rectangle
2.6.5.1.5 Canvas setting

Click ﬂ » the dialog for setting canvas will pop up as shown in Fig.2.6.5.8.
Canvas setting - O >
Drawing Region
® Top O Left O Down O Right

=N

Fig.2.6.5.8 Canvas settings



The user can rotate the canvas according to the actual scanning area. For example, select “Down” and click “OK”,

then the canvas of the drawing area shown in Fig.2.6.5.7 will be rotated, as shown in Fig.2.6.5.9 below.

PAA Mode %%'fl [E] > Eedle e RN Iy Y | i; ¥ 2 scan minimum profie. Scan profie  Clear profile # x| a
B I
o o £
e

0 (800 {1000 {1200 1400 600 1800 2000 3200 (2400 3600 |-2800

|
Reopitonfeld]  Reomiionfeld2

NN

RenmitonSdd3  RsmiionSds

L

Cantour Tolerance

Posive iderance mn

x:-1316mm,y:336mm,R-1358.22mm, 6:165.72 Zone Group1 Protection Zone [

Fig.2.6.5.9 Canvas after rotated
2.6.5.1.6 Modify boundary points

X 50
Click ¥* , then you can make precise modifications to the current editing area. For example, when editing the area

shown in Fig.2.6.5.7, click the button, the window will pop up, just as Fig.2.6.5.10.

. Modify Boundary Points n
+-— 4 @ )
e
Nu. X 2 d Radius Angle Cartesian  Polar \ 1
400 300 0 500 0.00
1033 500 2000 206155 7596 i ®
1267  -300 2000 2061535 10404
1900 -500 0 300 180.00

EeN

Fig.2.6.5.10 Modify points window

@ - toolbar: it includes buttons: Add + , Delete Exit'}' ,Undo , Redo

@ - boundary point list view: displays all coordinate data of user-defined boundary point in list form.

@) - coordinate input: modify the coordinate data of user-defined boundary points. Here provides two input methods,
XY coordinate and polar coordinate.

Operation example: assuming that the protection zone is defined as the one shown in Fig.2.6.5.7 (a rectangle), we

will introduce the functions below, including + Add, Delete, Undo, Redo.
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x50

(1) Modify the boundary points of the rectangular area shown in Fig.2.6.5.7. Click *™ , select (500, 0) in the
boundary point list in the left of this window, and then adjust the XY coordinate to (500, 500) in the right of this window,

then click “Save” to finish the modification. See Fig.2.6.5.11 below for detail:

| Modify Boundary Paints n
=40 |
No.. X ¥ Radius Angle Cartesian  Polar !
773 50000 500.00 707.11 43.00
1033 500 2000 206155 7596 Gk
1267 500 2000 2061.53 104.04
1900 -500 0 300 180.00

x  [Elwo ]
y  [elwe ]

=) =

Fig.2.6.5.11 Modify coordinate

Close the pop-up window, then you can the protection area after modifying as shown in Fig.2.6.5.12.

s FREVNMes s s FHERaxbe/ 0EEE

n ﬁ Scan profile Clear profile 5 =]

= P T v

<] B
Contour Tolerance

b o
Positve tolerance mm
[ — i
(=]
:1431mm,y:202.5mm, Ri1445.26mm, 8:8.04 Zone Group1 Protection Zone [ = 5

Fig.2.6.5.12 Drawing area after modifying
x50
(2)  Add an point to the protection area shown in Fig.2.6.5.7. Click RS , then click “Add” + in the toolbar on

the pop-up dialog. Input XY coordinate (-1000, 1000) or polar coordinate data in the right of the interface, as shown in

Fig.2.6.5.13 below.
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. Medify Boundary Points n

+ A0
| No. X 2'd Radius Angle Cartesian  Polar

75500 500 0701 4500

1033 500 2000 206155 7596 Coordinate

1267 500 2000 206155 104.04

{1900 -500 0 500 180.00 -
x  [Efawen ]
v [fooew [

| f =

Fig.2.6.5.13 Add a point
Click “Save”, the point is added successfully, you can find this point (-1000, 1000) in the left list view of boundary
points, as shown in Fig.2.6.5.14 below:

. Modify Boundary Points n
P Nu. X :'4 Radivs Angle Cartesian | Pglar
775 300 300 707.11 45.00
1033 3500 2000 206135 7596 Cineais
1267 -500 2000 206155 104.04
1525 -100000 100000 141421 13500
= @ —
1900 -500 1] 500 180.00 X [ [ome |-
y  [Ffewe [T

EE=

Fig.2.6.5.14 The point added

Close the pop-up window, then you can the protection area after modifying as shown in Figure2.6.5.15.

[ ] oo

ki E%E L [E] > o &e {b S OR i@;@f e e e KT D ‘-’ = 2

=]

:700mm y:864mm R:1111.08mm,8:51.00 Zone Group1 Protection Zone -

Fig.2.6.5.15 Drawing area after adding a point

x50
(3)  Delete the boundary points of the protection area shown in Fig.2.6.5.15 above. Click ¥ and select the

point (500, 500) in the left list view of the pop-up window to delete, as shown in Fig.2.6.5.16 below:
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PAA Mode =

Meodify Boundary Points

+—4

Nu. 54 }id Rads Angle Cartesian  Polar

N T T T

1033 500 2000 206155 7396 Coordinate

1267  -300 2000 206155 104.04

1900 -300 0 300 180.00 . i
y  [Epbe JE1

Save Carnoe]|

‘7C$nml

Fig.2.6.5.16 select point to delete

Click “Delete” ==, and the point (500, 500) in the left list view is delete, as shown in Fig.2.6.5.17 below:

Modify Boundary Paints

+- 4@
No.. X ¥ Radins Angle
5775 300 500 707.11 43
1033 500 2000 206155 73596
1267 -500 2000 206155 10404
1900 -300 [ 500 180

Cartesian  Polar

Coordinate
x [Ee =
y El =

Save ‘cm|

| Clos= |

Fig.2.6.5.17 Delete the point selected

Close the pop-up window, then you can the protection area after modifying as shown in Fig.2.6.5.18.

2hiRes

crRRAxbe s oNaES

’,‘;: ;t Scan minimum profile Scan profile Clear prafile

[[A [0

=

2:1500mm,y:3448mm,R:3760.15mm, 8:66.48

Zone Group1 Protection Zone [

Fig.2.6.5.18 Drawing area after deleting a point

(4) Cancel modifying the boundary points of the rectangular area shown in Fig.2.6.5.7. Click¥ 30 | select (500, 0)

in the left list view, then modify XY coordinate to (500, 500) in the right of this interface, and click “Save”, as shown in

Fig.2.6.5.11. If you click Q , the previous operation will be cancelled, and the result is shown in Fig.2.6.5.10. Now, if
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you click E, the previous operation can be resumed, and the result is shown in Fig.2.6.5.11.
2.6.5.2 Drawing area
The drawing area is for users to draw and display graphics.
»  The coordinate unit is millimeter (mm).
»  The minimum scale of the coordinate system is Smm, and the maximum range is 150m.
»  The coordinate origin corresponds to the lidar position.

>  You can use the four direction buttons ("¢ . "> |, &) [ ) to pan the graph, or click{b and then hold the left

mouse button and drag it to pan the graph.

> You can zoom the graphics by zoom commands (@ XX ) or the mouse wheel.

»  Each type of zone corresponds to a color, as shown in Table 9.

Table 9 Color assignment of Zone

Zone Color
Protection Zone Red [
Warning Zone 1 Orange
Warning Zone 2 Yellow

Contour Recognition Field Gray
Contour Tolerance Green

2.6.5.3 Zone group list

In the zone group list on the right of the main window, click the view box of the specific zone group, then you can
edit the graphics of each zone of this group. The count of zone groups supported here is up to sixty-four.

When a zone group is selected, its view box will be highlighted in blue. As shown in Fig.2.6.5.20 below, Zone
Group 2 is selected now. According to the selection of buttons on the toolbar, the current drawing area is used for editing

Protection Zone of Zone Group 2.

| CHRRO WO BBEBIN P o rroie ceproic d

PAA Mode |[===F

Recomition feld 1 Recognition £

Recomition feld 3 Recognition f

Contour Tolerance

Posiive tlerance me

v

%-169.7mm,y:184,8mm,R:250.9mm,8:132.60 Zone Group2 Protection Zone [ <|ii ; >

Fig.2.6.5.20 View that Zone Group 2 is selected
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® C(Click the delete button in the upper right corner of the view box to empty the graphics in the drawing area,

as shown in Fig.2.6.5.21 below.

LOTE LICUD & x

Fig.2.6.5.21 Small view of zone group

2.6.5.4 Contour recognition field

This area is designed to draw and edit the shape of the recognition area for user, and the tolerance of the contour
recognition field can also be set here. The count of contour recognition field supported here is up to four.

Click the small view of the specific contour recognition on the list, the drawing area and toolbar buttons will switch
to the drawing and editing of the contour recognition field, and the contour tolerance panel will display the positive and
negative tolerance values of the recognition field.

When a recognition field is selected, its view box is highlighted in blue. As shown in Fig.2.6.5.22 below, Contour
Recognition Field 1 is selected, so this contour recognition field can be edited.

4 is the tool to draw contour recognition field in the toolbar, and the default values of positive and negative

contour tolerance are both 50 mm.

PAA Mode {E{ = = :;; ® 4 Q@ {"jlﬂ’;gg fl’ scan profile  Clear profile o G 1 a

A

Recognition field 3 Recomition

1

Contour Tolerance

Possive erance [50 | mer

T T { 1 . ! - H . an !
x:-380.9mm,y:264mm,R:463.44mm,6:145,32 Contour Recognition Field1 [ < >

Fig.2.6.5.22 View that Contour Recognition Field 1 is selected
® Click the delete button in the upper right corner to empty the graphics in the drawing area, as shown in

Fig.2.6.5.23 below.

Fecozmition Dield | |

Fig.2.6.5.23 Small view of contour recognition field
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2.6.5.5 Contour tolerance setting

The contour recognition field has a positive and a negative tolerance zone. By setting positive and negative
tolerances, contours with tolerance bands are generated.

Positive tolerance: tolerance away from lidar.

Negative tolerance: tolerance close to lidar.

As shown in Fig.2.6.5.24 below, the positive and negative tolerances for the contour recognition field are 50 mm,
respectively. When the contour recognition field is used as the input condition for the monitoring case, The contour
detected by KLM is within the tolerance zone of the recognition field, and the static and dynamic input conditions for the

case are all satisfied before the monitoring case can be activated.

Fecozmition Bl |y Racognition fisld 4

Contour Tolerance

Posiive iolerance 30 mm

R
Megafve tolerance 30 mm

Fig.2.6.5.24 Contour tolerance setting

B Note:

»  When drawing the recognition field, the lidar can be in a scanning state, which helps to draw the contour
recognition field. After the location and shape of the recognition field is determined, you can use the tool "4 to draw
its outline. In the drawing area, click the left mouse button at the point that determined as outline point in turn,
double-click the left mouse button to end the drawing, and automatically generate the contour recognition field and
tolerance zone. Fig.2.6.5.25 shows an area of the contour recognition field that has been drawn. Contour tolerances can
be set before or after drawing the contour. When the contour recognition field is selected, you can drag a single point or
all points on the outline of the recognition field, or precisely modify the points on the outline of the recognition field

with the tool Ej, when the modification completes, the contour recognition field and the tolerance zone will regenerate.
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Fig.2.6.5.25 Example for contour recognition field

2.6.5.6 Status bar
The status bar includes the coordinate information (both Cartesian and Polar coordinates) of the cursor in the

drawing area, the current editable zone information, and zone color.

»  As the cursor moves in the drawing area, the coordinate information of the status bar is updated in real time.

»  When you click@@®to edit Protection Zone, the status bar displays as shown in Fig.2.6.5.26 (for example, Zone

Group 1).
Zone Groupl Protection Zone -

Status bar showing Protection Zone in PAA mode

x-1228mm,y:792mm, R:1461.25mm,8:147.12

x3132mm,y:1 344mm R:3408.19mm, 5:23.28 Zone Groupl Protection Zone 1

Status bar showing Protection Zone 1 in PP mode

Zone Groupl Protection Zone 2 -

Status bar showing Protection Zone 2 in PP mode

x-2396mm,y:-288mm,R:2413.25mm,8:186.84

Fig.2.6.5.26 Status bar showing protection zone

—

»  When you click “ato edit the Warning Zone 1, the status bar displays as shown in Fig.2.6.5.27 (for example,

Zone Group 1).

x:3828mm,y:-1920mm,Ri4282.52mm, B:-26.64 Zone Group1 Warning Zone 1

Fig.2.6.5.27 Status bar showing Warning Zone 1

>  When you click “a to edit the Warning Zone 2, the status bar displays as shown in Fig.2.6.5.28 (for example,
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Zone Group 1).

x692mm,y:-1080mm,R:1282.68mm,B8:302.64 Zone Group1 Warning Zone 2
Fig.2.6.5.28 Status bar showing Warning Zone 2

>  When you select the contour recognition field to edit, the status bar displays as shown in Fig.2.6.5.29 (for

example, Contour Recognition Field 1).

w337 2mm,y:-1920mm,R:3880.31mm,5:-29.64 Contour Recognition Field1 -

Fig.2.6.5.29 Status bar showing contour recognition field

2.6.6 Monitoring cases

On the interface of the tab “Monitoring Cases”, the user can determine the monitoring case, its input conditions and
assign zone group to cut-off path.
Users can manage the monitoring case, and set the name, activation conditions and its zone groups under cut-off

path. As shown in Fig.2.6.6.1. Up to 256 monitoring cases can be added to KLLM, corresponding to 64 different zone

groups.
| +Add ‘ | -Delete | @
Monitoring case Input condition Cut-off path
Mumber  Name = Speed 1 S 2 (mm/s Contour Recognition Field Zone Group
1 i 7| | . Tiot Mot used v Zons Group 1 v i | ‘
o H ‘ ‘ H: Recognition field Protection Zone  Warning Zone 1 Warning Zone 2
IIUmDer-Jame A B D E eed 1 (mm/s Jpee i Contour Remgmﬂnn@ﬂ Zone Group @
g I @, . - e 2 | | |
|C ‘ |: ‘ ‘: | ‘: Recognition field Protection Zone Warning Zone 1 Warning Zone 2
Mumber Name Spe n mimy's Contour Recognition Field Zane Group | | ‘
n n Not used Not nsed Not nsed ~ Unselected 2
|: H' ‘ ‘: H: Recognition field Protection Zone Warning Zone 1  Waming Zone 2
MNumber  Name A B D E: F eed nmy/s Speed 3 mys Contour Recognition Field Zone Group | | ‘
4 n Not used Not used Not used ~ Unselected b
0 ‘ |: ‘ ‘ | ‘3 Recognition field Protection Zone Warning Zone 1 Warning Zone 2

£ 4 2 2

0SSD pair 1 Alarm1 Alarm2

Fig.2.6.6.1 Monitoring cases
(D- Add / Delete case @) - Monitoring case number and name
® - Static control input condition configuration (@ - Dynamic control input condition configuration

®) - Contour recognition field allocation ® - Zone group allocation of monitoring cases and cut-off paths

2.6.6.1 Add/delete case

Click “+Add”, and a new monitoring case will be generated in sequence by number in the case list. The default
name is "monitor case X", and "X" is the number of the case. In the case list, click the line where the case that you want
to delete. The background of this line is blue, that is, the line is selected, and then click “-Delete” to delete this
case.When a monitoring case is added or deleted, all current monitoring cases are automatically rearranged in numbered

order.

2.6.6.2 Monitoring case naming

As shown in Fig.2.6.6.2, click in the name input field, and the input cursor flashes, indicating that the name can be

editable. At present, the name is only allowed to be in English.
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+48dd -Dielete

Monitoring case

Mumber Mame

monitoring case 1

Fig.2.6.6.2 Name of monitoring case

2.6.6.3 Static control input condition

On The configuration area of static control input conditions, the static input signals A ~ F are arranged from left to
right. After the static input signal is assigned to the pin in tab Local I/O, the corresponding static input signal here can be
changed as the static activation condition for monitoring case switching. The static input button in gray indicates that the
static input is not allocated and unavailable.

On the tab “Local I/O”, you can first assign the static control input terminals A ~D to the corresponding pins. And
then you can switch the tab to “Monitoring cases” to change the status of static input conditions A ~ E of each

monitoring case, whose values can be “07, “17, “1”, “1”, as shown in Fig.2.6.6.3.

Monitoring case

No. Name ) A B C D E F

an

_'moﬂitcrring case 1|

Fig.2.6.6.3 Configuration of static control input condition
B Note:
The static control input adopts the redundant complementary mode and switches the state of the static input through
the inversion of the channel. The following table takes static control input A (pin 6/7 is assigned as static input A, where
pin 6 signal is Al and pin 7 signal is A2) as an example to illustrate the logic state of static input signal A; The logic state

of static input signals B ~ F is the same as that of A.

Table 7 Logic state analysis of input signal A

Logical state
Al | A2 Description
of A
0 1 0 When input level states of pin 6 and pin 7 are 0 and 1, input signal A is 0
1 0 1 When input level states of pin 6 and pin 7 are 1 and 0 respectively, input signal A is 1
0 0 fault When input level states of pins 6 and 7 are both 0, the status of input signal A is faulty
1 1 fault When input level states of pins 6 and 7 are both 1, the status of input signal A is faulty

32




2.6.6.4 Dynamic control input condition

You can assign the encoder as dynamic control input and configure the parameters for encoder, then configure the
speed range of the monitoring case as a necessary condition for the activation of the monitoring case. The speed range of
the monitoring cases should be within the speed range of the encoder and be configured according to the actual speed of
use. The specific application is detailed in Section 3.2.

First, you can assign Four encoder inputs in tab “Local I/O”, the speed range of the encoder is to [-10000, 10000]
(unit: mm/s). Then, you can do the configuration for the dynamic input condition in tab “Monitoring cases” as shown in
Fig.2.6.6.4. When case 1 is monitored, the speed of encoders 1 and 2 is between -1000mm/s-1000mm/s and that of
encoders 3 and 4 is between 2000mm/s-10000mm/s. When case 2 is monitored, the speed of encoders 1 and 2 is between

-5000mm/s and -2000mm/s, and the speed of encoders 3 and 4 is between 5000 and 10000mm/s.

Input condition

Number Name : [ [ = | Speed 1 {mmys) . Speed 2 (mm/s)
monitoring cazse 1 | 0 _ Range ~ || | Range hE

1000 {1000  |[[2000 ||10000

Number  Name E 3 E . Speed 1 (mm/s) . Speed 2 {mm/s)
2 monitoring case 2 | 0 Range ~ || | Range w

|-5000  |[-2000 |'| 5000 | |10000

Figure2.6.5.4 Dynamic control input conditions
B Note:
® The speed range of the dynamic control input condition is not allowed to exceed the encoder speed range
configured in tab “Local I/O”.
® The speed range of dynamic control input conditions should include stop section (-100, 100) (unit: mm/s).
® When monitoring the case switching only by the state of dynamic control input, at least one speed range in
Speed 1 or Speed 2 does not overlap to effectively switch.

2.6.6.5 Contour recognition input condition

When the contour recognition field is used as the input condition, there are six choices: Not used, Recognition
field 1, Recognition field 2, Recognition field 3, Recognition field 4 and No recognition fields matches. "Not used", that
is, recognition field is not used as the input condition.

When using the contour recognition field as a condition for field zones switching, the user can select the
corresponding option from the drop-down list of the contour recognition field in column “Input condition”, as shown in
Fig.2.6.6.5.

When the outline scanned by the lidar is within the tolerance area of the contour recognition field of the
monitoring case (see 2.6.4.4 and 2.6.4.5 for related concepts), so the contour recognition field condition of the
corresponding monitoring case is satisfied, and if other input conditions of the case are all met at the same time, the

monitoring case is activated, and the cut-off path of the case is used for zone protection.
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Recognition field S
Recognition field1 v
Recognition fisld!
Recognition field e
Recognition field2 =~ v

Recognition field?

Fig.2.6.6.5 Input condition of contour recognition field
B Note:
The contour recognition field drawn does not need to be identical to the outside contour, as long as it can be
completely covered by the contour tolerance zone.

2.6.6.6 Composite input conditions

Firstly, the user allocates the static control input and encoder input signals in tab “Local I/0”, and then, a variety of
input conditions can be used to jointly control the switching of monitoring cases, which is named composite input
conditions. When multiple input conditions are configured for a monitoring case at the same time, all input conditions
must be met at the same time before switching to the case.

As shown in Fig.2.6.6.6 below, when the state of static control input A is 0, the state of F is 1; And the speed of
encoder 1 is between -2000mm/s and 1000mm/s; And the external contour conforms to Recognition field 1, Then

monitoring case 1 will be enabled.

+Add } -Delete I * The range of speed 1 is : [-10000,10000]

Monitoring case Input condition

No. Name ABCDESF spesdl mmi's speed2 mm's Recognition field o~ Zone Group
1 BB | [Ranee v| | Notused Recognition field 1 v ZoneGroupl v
[2000 Jliooo ] o [P | Recognition field] ProtectionZone ~ WamingZonel  Waming Zone
No. Name ABCDEF spesd] mm's spesd) mm's Recognition field b Zone Group
2 [ 1 ] o | Range v|  [Notused Recomition field2 v ZoneGroup2 v
[0 Jfwooo | [P | Recognition field2 ProtectionZone ~ WamingZonel  Waming Zone

Fig.2.6.6.6 Monitoring cases with composite input conditions

2.6.6.7 Zone group allocation

If you want to assign the corresponding zone group to the cut-off path of each monitoring case, you can select the

zone group from the drop-down list, with a total of 1 to 64 optional, as shown in Fig.2.6.6.7.

Cut-off path

Zone Group ‘ ‘
Zone Group 1 il ¢

Protection Zone  Warning Zone 1 Warning Zone 2

Zone Group

| Zone Group 2 b J ‘ ‘

Protection Zone Warning fone 1 Warning Zone 2

Fig.2.6.6.7 Zone group allocation
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2.6.7 Diagnosis

The tab “Diagnosis” monitors the lidar online and displays the status information of the lidar indicator window, the

contour boundary of the current zone group and the contour of the surrounding environment, as shown in Fig.2.6.7.

i - = -
i~ 08SD1 058D2 ALARM e S

@ | j A®: @

oy

A2 Bl @ Cl C DI D2 E1 2 FI R2 L?nn@s« Encoder 1 Encoder 2 Encoder 3 Encoder 4 @cagmt:mﬁ:ld (gﬁmme g
ol 5 o I I o O i I O N | T I [ | [ ¥
<

>

Fig.2.6.7 Tab “Diagnosis”

@ - indicator status bar: the number of the current zone group is displayed in real time through numbers on the left

(-
side of the status bar. For example, if zone group 6 is activated, it is displayed on the left side of the status bar'=* 2. See

Table 10 for the detailed meaning of other indications.

(@) - canvas area: displays the boundary outline and surrounding environment outline of the current protection area.

3 - button “Start”: start the diagnostic function, which can be used after establishing a connection. Click it to read
the online lidar configuration information and display it in the canvas and indicator status bar.

@ - button “Stop”: “Stop” is available after clicking button “Start”. Click it to pause the real-time update of the
environment outline, and the indicator status bar will return to the initial state. To restart the diagnosis, click the button
“Start” again.

® - static input signal: display the signal status of the static control input (“0” or “1”) in real time.

® - dynamic input signal: display the speed of the autonomous guided vehicle that is input by the incremental
encoder in real time.

(@ - recognition field number: the number of the contour identification area corresponding to the current radar
scanning profile is displayed in real time; 0 is displayed if the current environment does not match any of the contour
recognition field.

- Monitoring case number: the number of enabled monitoring cases in real time. If no monitoring case is enabled,
the number is 0.

©) - Error message bar: display the fault of the radar in the current state in real time, and it is empty if there is no

fault.
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Table 10 Meanings of indications on the tab “Diagnosis”

Meaning Indication Lidar state description
| S
PONER Lidar is powered on.
Indicating power
status [
The lidar’s power supply is disconnected, and there is no power supply.
POWER
Indicates in PAA mode of defense zone, no object is detected in the
. protection zone, and OSSD outputs ON status.
0S5D1 . . o . .
Indicates in PP mode of defense zone, no object is detected in the protection
zone 1, and OSSD outputs ON status.
Indicating
) Indicates in PAA mode of defense zone, objects are detected in the
protection zone
E protection zone, and OSSD outputs OFF status.
status
0SsD1 . . . . .
Indicates in PP mode of defense zone, objects are detected in the protection
zone 1, and OSSD outputs OFF status.
- Lidar’s power disconnected, no power suppl
0S5D1 p , N0 p pply.
D Indicates in PP mode of defense Zone, no object is detected in the protection
08sD2 zone 2, and OSSD outputs ON status.
Indicating
) = Indicates in PP mode of defense Zone, objects are detected in the protection
protection zone
055D2 zone 2, and OSSD outputs OFF status.
status
i PAA mode
055D2 Lidar’s power supply is disconnected, and there is no power supply.
- In PAA mode, the configured warning zone detects objects:
o ) ALARM If two warning zones are configured, one of them can meet the
Indicating warning requirements.
zone status ] PP mode
ALARM In PAA mode, no warning zone is configured.
::: Protection zones are not configured, or zone group input signal failure.
[ A valid zone group is being monitored
L]
indicating the value E, Establish a communication connection with a computer.
of digital tube =

KLMs is configured successfully.

KLMs system failure

Display window dirty, activated when the window is dirty seriously.

B Note:

When the digital tube indicates the coexistence of multiple states, multiple status words are displayed circularly.
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2.6.8 Recorder

This tab is used to display the boundary data information of current zone group outline and the surrounding

environment outline during diagnosis, as shown in Fig.2.6.8.
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Fig.2.6.8 Tab “Recorder”

2.6.9 Data Contour Scan

This tab is used to display the contours of the surrounding objects detected by the lidar in real time, as shown in
Fig.2.6.9.

Scan profile: After clicking, the contours of the surrounding objects detected by the lidar are displayed in the canvas
area.

Stop Scanning: In the same position as the button “Scan profile”, when the lidar starts scanning, it shows "Stop
Scanning". After clicking, the outline of the canvas area stops updating.

Clear profile: It is used to clear the outline displayed in the canvas area for rescan after stopping scanning.

Paametrs Setings Etherer Sttings LoaallO Zone Settings Moritoring Caes Daagoss Recordr "Deta Profile Scaming Window Service

B R & I sor g o

o
L

/
/"’
A}
~

bl

Fig.2.6.9 Data Contour Scan
B Note:

Only PE lidar connected through Ethernet can use data contour scanning function.
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2.6.10 Window Service
This TAB is used to detect the dirty state of the radar window, so that users can carry out targeted cleaning of the

window, as shown in Fig.2.6.10.
Read status: After clicking, the dirty position of the window will be displayed in real time through the red area.
Calibrate:You need to click "Calibrate" only after replacing a new window,and you should ensure that the window
is clean before clicking "Calibrate". After clicking, the radar will automatically calibrate the pollution detection

parameters.

Fig.2.6.10 Window Service

Note:

The window stain detection function only detects the Angle from which the region group and contour recognition
area are drawn. If a specific contour recognition area and region group are currently activated, the Angle corresponding
to the currently activated region is detected. Otherwise, the angles corresponding to all drawn area groups and contour

recognition areas are detected.

2.7 Status bar

This is used to display the KLM configuration software's connection status to lidar, as shown in Fig.2.7.

Device off!

Device on! 192.168.0.10
Fig.2.7 Status bar

Device offline: Software and lidar are not connected.

Device Online: The software is connected to the lidar and displays the IP address of lidar.
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3 Application Examples of KLM Lidar Configuration Software

3.1 Configuration Preparation

3.1.1 Software, hardware and cable preparation

Before configuring the KLM lidar, in addition to lidar, you need to prepare the power/control interface cable, the

network interface, and a computer with the configuration software.

3.1.2 USB driver installation

Driver installation is only required when connecting for the first time. Connect the two ends of the configuration
cable to the computer and the KLLM lidar respectively. The operating system above Win7 will automatically complete the
identification of KLM and driver installation under the condition of networking. For Windows XP system, a pop-up

window will prompt to find new hardware wizard, please follow the steps below to complete the driver installation:

(1) Select "Yes, only this time (Y)" and click "Next". As shown in Fig.3.1.2.1 below.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

windows will zearch for current and updated software by
looking on wour computer, on the hardware installation CD, or on
the Windows Update \Web site [with your permizsion).

Eead our privacy policy

Can ‘Windows connect to \Windows Update to search for
software?

(&) Yes, this time anly
() Yes, now and every time | connect a device
() Ma, nat this time

Click Mext to continue.

[ Mext > ][ Cancel

Fig.3.1.2 Found new hardware wizard

(2)  Select "Install from a list or specified location" and click “Next”. As shown in Fig.3.1.3.

Found New Hardware Wizard

Thiz wizard helps you install software for:

USE Serial Port

:'\:'_.) If your hardware came with an installation CD
=g or floppy disk. insert it now.

‘Wwhat do you want the wizard to do?

() Install the software automatically (Fecommended)
(&) Install from a list or specific location [Advanced)

Click Mext to continue.

< Back et > Cancel

Fig.3.1.3 Found new hardware wizard
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(3)  Select "Don't search, I want to choose the driver to install by myself", click Next, as shown in Fig.3.1.4.

Found New Hardware Wizard

Please choose your zearch and installation options.

() Search for the best driver in these locations.

Lize the check boxes below to limit or expand the default zearch, which includes local
paths and removable media. The best driver found will be installed.

(%) Don't zearch. | will choose the driver ta install

Choose thiz option to select the device driver from a list. “Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

[ < Back ” et > ][ Cancel

Fig.3.1.4 Driver installation wizard

(4)  Select the "USB Serial Converter" version in the device model list: 2.12.6.0 (2015-7-10), click “Next”, as

shown in Fig.3.1.5.

Found New Hardware Wizard

Select the device driver you want to install for this hardware. .

i Select the manufacturer and model of your hardware device and then click Nest. If you
: have a digk that contains the driver you want to install, click Hawve Digk.

Show compatible hardware
Model

& Thiz driver iz not digitally signed!

Tell me why driver signing is important

[ < Back ” Mewt > ][ Cancel ]

Fig.3.1.5 USB Serial Converter selection

(5)  The following window will pop up, showing that the driver is being installed, as shown in Fig.3.1.6.

Found MNew Hardware Wizard

Please wait while the wizard installs the software. ..

% USE Serial Converter

'

FTLang.dl
To CAWINDOWS spstem32

( [TTD)

Fig.3.1.6 USB driver installation



(6)  If the operation is correct, the following window will pop up, click “Finish”, as shown in Fig.3.1.7.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed inztalling the software for;

% USE Serial Converter

Click Finigh to close the wizard.

Fig.3.1.7 Completing the new hardware wizard

Note: After completing the installation, the following window will pop up again for most systems:
| Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

windows will zearch for current and updated software by
looking on your computer, on the hardware installation CO, or on
the ‘Windows pdate ‘Web site [with your permission).

Eead our privacy policy

Can Windows connect to ‘Windows Update to search for
software?

(&) Yes, this time only
() Yes, now and every time | connect a device
() No, not this time

Click Mest to continue.

[ Mewt > ][ Cancel ]

Follow the previous steps and repeat the operation again to complete the USB driver installation.

(7)  After the USB driver is installed correctly, the user can view the COM port used after the lidar is connected

to the computer. The specific steps are as follows:

B Right-click "My Computer" and click the "Management" menu item in the pop-up menu, as shown in Fig.

3.1.8 below.

Open
Explore
Search...

Map Metwork Drive. ..
Disconneck Nebwork Drive. ..

reate Shorkout
Delete
F.ename

Properties

Fig.3.1.8 Right-click “My Computer”
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B In the open window, click "Device Manager", as shown in Fig.3.1.9 below.

= Computer Management g@l@

Q File Action Wiew ‘Window Help - {E' _J
& = B 2
[= Computer Management (Local) = &) 1-105C273925564 ~
- ﬁ% System Toals a Batteries 7
&2l Event Viewer £ —j Computer
] Shared Folders [+ g Disk drives
&2l % Local Users and Groups + b DWDJCD-ROM drives
- Performance Logs and Alert: + {45 Human Interface Devices
‘L g ger [+ IDE ATAJATAPT controllers
= @ Skorage + &z [EEE 1394 Bus host contrallsrs
[E3] Removable Storage + ‘@ Keyboards
e Disk, Defragmenter #-1) Mice and other pointing devices
Disk. Management [+ B8 Metwork adapters
I & Services and Applications + @ Other devices
i [§ POMCIA adapters
= Ports (COM&LPT)
; F\”i Carmunications Pork (COM1)
" & UsB Serial Port (COM3)
[+ ¥ Processors
+ - B Secure Digital host controllers
+ @, sound, viden and game controllers
+ e Storage volumes
€ | &= I+ j System devices "

Fig.3.1.9 Device Manager

B In the window of Fig.3.1.9, expand the branch item “Port”, in which “USB Serial Port (Com 13)” is the COM
port connected to the KLM lidar, as shown in Fig.3.1.10 below.

2 Com puter Management

=) File  Action  View Window Help ==l %]
e IR EFS 2E A =B
[= Computer Management (Local) =B 1-105C273925564 A
= ﬁ:& System Tools e ﬁ Batteries F
& @] Event Viewer ] 'f Computer
| Shared Folders [+ -5 Disk drives
; % Local Users and Groups ] 5 DVDJCD-ROM drives
4 Performance Logs and Alerk: [+-{88 Human Interface Devices
] {=) IDE ATAJATAPI controllers
| &g IEEE 1394 Bus host controllers
[ Removable Skarage M- kevbaards
b Disk Defragmenter : ) Mice and ather pointing devices
Disk Management [+ B8 Metwork adapters
[+ @ Services and Applications B Other devices
= [H PCMCIA adapters
= % Porks (COM &LPT)
; r;y" Communications Pork (COM1)
o CEEECE 3)
[+ %8 Processors
3 ;— Secure Digital host controllers
@), Sound, videa and game controllers
-5 Storage volumes
4 | % = 3 System devices v

Fig.3.1.10 USB Serial Port

3.1.3 Power on and start

Connect one end for the transmission line to the lidar power control interface and connect the other end for the
power connection line to the DC 24V power supply. The lidar is powered on and the digital tube starts to flash (with an

interval of 1 second). After 10 seconds, the digital tube stops flashing, and the lidar Startup is complete.

3.1.4 Configuration software startup

Double-click the shortcut icon of the KLM configuration software on the desktop to start the software,

i,

select the model of the device in the pop-up dialog box, and then click the “OK” button to enter the relevant main

interface (Fig.3.1.11).
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& KLM Lidar Configuration Software
File Deviee View Other

Device Name KLM Lidar
Current devies eode: KL Ms-0427PE
Device Description: The KLM has & scan range tadius of 4m 2nd a 276°6eld of view and up 1o 64 configurable zone groups

ﬂ B EBE Interface Selection: Ethernet - =
¥ KM

¥ Settings
# I

1dentification Parameters Settings Ethernet Settings Local 10 Zone Settings. Monitonng Cases Dugnoiis Recorder D1

< >

Device offl

Fig.3.1.11 User interface

3.1.5 Establish a connection
The connection method that the user can choose varies according to the radar. The BP radar can only be connected

by serial port, and the PE radar can be connected by serial port or Ethernet.

3.1.5.1 Serial connection establishment

(1) The default mode of configuration interface is serial communication. You can directly click the establish

connection button _; , and the window as shown in Fig.3.1.12 will pop up. Click the drop-down menu to select the

corresponding serial port.

Connect to the device @
Serial FPort
comz1 - [Los ]

Fig.3.1.12 Serial port selection
(2) After clicking “OK?”, if the connection between the software and the lidar is successful, a pop-up box will

i
prompt that the connection is successful, as shown in Fig.3.1.13, the digital tube displays'=; if the connection fails, a

pop-up window will prompt the user that the device connection is abnormal, as shown in Fig.3.1.14.

Device connected successfully The port 'COM21' does not exist.

Fig.3.1.13 Connection success prompt Fig.3.1.14 Connection failure prompt
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(3) Click “OK” or close the pop-up window to complete the configuration preparation.

3.1.5.2 Establishing connection via Ethernet—customizing the IP address

(1) Click the drop-down box of configuration interface selection and select Ethernet, as shown in Fig.3.1.15.

Interface Selection: Eﬂ1ernet |v|
-

—— Serial Port
Paremeters Settings I | Zone Group Selection

Fig.3.1.15 Communication mode selection

(2) Click the establish connection button =&= | the computer automatically searches for devices in the entire

network segment, and displays the searched devices in the device list, as shown in the pop-up window in Fig.3.1.6.

Ethernet Connect \E‘
Step 1: Select the dewvice from the list

Number Type Code SN MAC r Subnet Mask Gateway Local IP
1 KLM-1227FE 20220413-000005 0250C2280035 192.168.0.10 255255255.0 192.168.0.1 192.168.10.241
2 KLM-1227PE 20220413-000001 0250C228002F 162.168.0.10 255255255.0 192.168.10.1 192.168.10.241

Step 2: Network Settings

SN MAC: Lol - [0 0 0 0
P 0 0 0 . 0
Subnet Mask: 2 o 0 « o
Gateway: o o 0 - 0
wa | sy | [ s
Step 3: Connect
(ot ) =

Fig.3.1.16 KLMs connection setup 1

(3) Select the one with the same SN number as the connected device in the device list, the device and local IP

address will be displayed in the network modification, as shown in Fig.3.1.17.

Ethernet Connect @
Step 1: Select the device from the list
Number Type Code SN MAC P Subnet Mask Gateway Local IP

KLM-1227PE 20220415-000005 0250C2280035 192.168.0.10 3 X 192.168.0.1 192.168.10.241
2 KLM-1227PE 20220413-000001 0250C228002F 152.168.0.10 33. 33. 192.168.10.1 192.168.10.241

Step 2: Network Settings

SN: 20220415-000005 MAC: |0230C2280033 Local IP: |192 . 168 . |10 .4
® 192 1 0 T
Subnet Mask; 255 : 233 255 : 0
Gateway: 192 3 168 o = 1
searh | [ Moty | [ Maten
Step 3: Connect
[ conneet | [ Exit

Fig.3.1.17 KLMs connection setup 2
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(4) Compare the first three network segments of the device IP address and the local IP address. Only when the
first three network segment addresses have the same value and the fourth digit address has different values, the
connection between the device and the computer can be established. The IP address shown in Fig.3.1.17 cannot complete
the connection, and the IP address of the device should be modified first.

(5) In the third edit column of the IP address of the device, change the original number 0 to 10 as the IP address
of the machine, and then click button “Modify”, the software will set the lidar’s IP to the changed address, and prompt

the IP modification success.

Ethernet Connect |E|
Step 1: Select the device from the list
Number Type Code SN MAC il Subnet Mask Gateway Local IP
&1 KLM-122TPE 20220415-000005 0250C2280035 192.168.0.10 2332552550 192.168.0.1 192.168.10.241
2 KLM-1227FE 20220415-000001 0250C228002F 192.168.0.10 2552552550 192.168.10.1 192.168.10.241
| T
Step 2: Natwork Settings
SN: 20220415-000005 MAC: |0250C2280035 [ Local IP:  |192 . |168 J . (241
[ IP: 122 ’ 163 : 1] : 10
Submet Mask 233 : 233 - 253 0
Gateway: 192 > 168 = 0
Search | [ Moty ] Match

Set to the same value
Step 3: Connect

Connect | [ s

Fig.3.1.18 KLMs connection setup 3

. =)

Meadifying IP address successfully!

Fig.3.1.19 IP modified successfully
(6) Click “OK” to complete the IP modification.
(7) Click “Connect”, if the software is successfully connected to the lidar, a pop-up box will prompt that the

i
connection is successful, as shown in Fig.3.1.20, the digital tube will display = .

Device connected successfully

Fig.3.1.20 The device is connected successfully

(8) Click “OK” to complete the connection between the device and the computer.
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3.1.5.3 Establishing connection via Ethernet - automatically matching the IP address

After completing steps (1) to (4) of 3.1.5.2, you can choose to automatically match the device IP address, the steps

are as follows:

(1) Click “Match”, the software will automatically assign an IP address to the lidar according to the computer IP,

as shown in the Fig.3.1.21 below.

Ethernet Connect

=

Step 1: Select the device from the list

Connect Exit

Number Type Code MAC r Subnet Mask Gateway Local I[P
1 KLM-1227PE 20220415-000001 0250C228002F 192.168.0.10 2552552550 192.168.10.1 192.168.10.241
2 KLM-1227PE 20220415-000003 0230C2280033 192.168.10.10 2552552550 192.168.0.1 192.168.10.241
J
1B T
Step 2: Network Settings
SN: MAC: |0230C228000F Local IP: (192 68 24
IF: 192 168 0 10
Subnet Mask: 233 233 253 0
Gateway: 192 168 10 1
[ sewen [ Modity | [ M
Step 3: Connect

Fig.3.1.21 Automatically match IP address

(2) After the matching is completed, a pop-up window prompts that the IP modification is successful, as shown in

Fig.3.1.19.

(3) Click “OK” to complete the IP modification.

(4) Click “Connect”, if the software is successfully connected to the lidar, a pop-up box will prompt that the

connection is successful, as shown in Fig.3.1.13, the digital tube displays ::l , as shown in Fig.3.1.20.

(5) Click “OK” to complete the connection between the device and the computer.

3.1.6 Disconnection

After the software establishes a connection with the lidar, clickg to disconnect the lidar. If the connection is

successful, a pop-up window indicates that the device has been disconnected, as shown in Fig.3.1.22. Click “OK” to

complete this operation.

===

The connection is closed!

ok

Fig.3.1.22 Disconnect

3.2 KLM lidar configuration example 1

User requirements: two monitoring cases, the zone group in the cut-off path is including one protection zone and
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two warning zones, use alarm output 1 and alarm output 2, two static control inputs and one dynamic control input. Each
monitoring case uses a different contour recognition field, and the response time is 100ms.

B Start the software and enter the software user interface.

B A new project is created automatically after the software is opened. The default number of scans is 2 and the
corresponding response time is 100ms.

B For the user needs in this example, parameters on tabs “Parameters Settings”, “Local 1/0”, “Zone Settings”,
“Monitoring cases” need to be configured.

Detailed configuration steps are described below.

3.2.1 Establish a connection between KLM lidar and software
If the configuration preparation described in 3.1 is Completed, now you can establish the connection between lidar
and software. The USB driver only needs to be installed on the first connection, and later connections can be

automatically identified.

3.2.2 Configuration on “Parameters Settings”
You can switch to the corresponding setting area by using the tree chart or the tab “Parameters Settings”, setting the

number of scans to 2 and the corresponding response time to 100 ms, as shown in Fig.3.2.1 below.

Scan times settings

o
L4

Scan fime

L

Response time I ms

Fig.3.2.1 Parameters Settings

3.2.3 Configuration on “Local I/0”
Switch to the corresponding setup interface through the tree view or the tab “Local I/O”. In the column “Assigned
signal”, select the corresponding function signal from the drop-down list corresponding to the different pins to configure

the pin, as shown in Fig.3.2.2 below.
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Identification Optional signals

3 0OSsD 1.A 0S50 1.A Dutput 0SS0 pair 1 /

| 4 | OsED 1B | OssD 1B | Dutput | 025D pair 1 | 7/
6 General-1/0 02 0SSD 2A | Al | Alarm Output Atarm output 1 o /
7 General-1/0 03 0S5D 2.6 | A2 | Alarm Output Alarm output 2 v /
5 General-1/0 01 B1 | Alarm Input Static control input B /
8 General-1/0 04 B2 | Alarm Input Static control mput B /
9 Input 01 C1 | Encoder1(0°) Input Static control imput C /
| 10 | Input 02 | C2 | Encoder1(90°) | Input | Static control input C |7
n Input 03 D1 | Encoder2(07) | Input | Unassigned w |7
12 Input 04 D2 | Encoder2(90%) Input Unassigned e /
| Speed
13 Input 05 E1 | Encoder3(0?) Input Encoder 3 1) Incremental encoder 3(pin 13) @

e[ 100 | pu[ 10| mmcone

Incremental encoder 4(pin 15)

14 Input 06 E2 | Encoder3(90°) | EDM1 Input Encoder 3
| | el . | | | st 0 ] pu] ] s

15| Input 07 | F1| Encoder4(0?) | Tmput | [Emcoderd

v
Speed Range (unit: mm/s)
| 16 | Input 08 | F2|Encoder4(90°) |EDM2 | Input Encoder 4 | MIN Value: -10000  MAX Value: 10000

Fig.3.2.2 Configuration for pin functions
3.2.4 Configuration for defense zone
3.2.4.1 Switch to tab “Zone Settings”

Switch to the corresponding setup interface through the tree view or the tab “Zone Settings”, as shown in Fig.3.2.3.

PAA Mode [f

e e s @ 4/, 0N @% Y30 P Scanprofile Clear profile
1A i

Recomitionfield ] Recomition field

Recogiition Sald3  Recoguition feld

L]

Contour Tolerance

v | Posive tolerance "
x:0,y:0 Zone Group1 Protection Zone - < >

Fig.3.2.3 Zone settings

3.2.4.2 Configure Protection Zone of Zone Group 1
Use a ruler and an angle ruler to collect the boundary data of the protected area in the field, and then draw the

boundary of the protection zone in the configuration software according to the actual measurement data.

The tools to draw include free drawing 4 , straight line vd , sector O , rectangle ! , and modify boundary
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x50

points ¥ See 2.6.4.1 for a detailed description of drawing commands. Fig.3.2.4 below shows user-defined protection

zone boundaries.
=i fea e/ 0 ! i; ’,‘;;n Scan rofe Clarprofle

v

Reogitionfeld]  Recogitionfield2

g

-3000 13640 13380 3120 12860 12600 12340 12080 1820 1560 11300 1040 1040 1300 1360 1820 2080

L = 1 ° ‘-—\‘ms\

=]

1790.1mm, 20

2ane Group presecion zore [N

Fig.3.2.4 Drawing Protection Zone

3.2.4.3 Configure Warning Zone 1 of Zone Group 1

= g+
Click on the icon“a"or #d , switch to Warning Zone 1, and draw the border of Warning Zone

user-defined Warning Zone 1 boundary is shown in Fig.3.2.5 below.

PAA Mode l% ,:" ‘[m ale Bl 'é" ole e g {b (e sl : . P Seenprofie. Clear profile

1|

Contour Toleran

Positve werance mm
Negave plerance mm
< >

1. For example, the

v

.

Recogitionfield]  Recommition Seld2

NS

O -7 T O M BT £ PR OT T KTy KT R ) 103 {300 1560 |i$0 08y [ s pse o0 3690
1284 5mm,:588.9mm,R:1504.54mm,8:22.04 Zone Group! Warning Zone 1 -

Fig.3.2.5 Drawing Warning Zone 1

3.2.4.4 Configure Warning Zone 2 of Zone Group 2
i+

Click on the icon’

the user-defined Warning Zone 2 boundary is shown in Fig.3.2.6 below.

ERNE

Contour Tolerance

Posave ierance mm
Negasive tolerance mm
< >

“or 4 | switch to Warning Zone 2, and then draw the border of Warning Zone 2. For example,
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PAA Mode 2%!‘"‘ @ ek el e 4 {b BN aa ¥l ¥ sconprofile Clear profile
A

v

Recogitionfield]  Recommition Seld2

NS

I

x3740.1mm,y:-461.5mm,R:3768.47mm,B:-7.08 Zone Groupl Warning Zone 2
Fig.3.2.6 Drawing Warning Zone 2
3.2.4.5 Configure Zone Group 2

Step 1: Click to select Field Set 2 as shown in Fig.3.2.7 below:
ramcis EREEI (s 0 2 2 X R &~ O[UBEB 58 J sonroc conrprome

Conteur Tolerance

Posive iolerance mm
Negasive tolerance mm
< >

2080

330

v

Recogitionfield]  Recommition Seld2

NS

J L L

%3651.7Tmm,:552.5mm,R:3603.26mm, 6:8.64 Zone Group2 Warning Zone 2

Fig.3.2.7 Zone group 2 is activated

Step 2: Configure Zone Group 2, referring to the configuration of Zone Group 1.

3.2.5 Configuration for contour recognition field

3.2.5.1 Configure Recognition field 1
s

According to the position and shape of the object in the contour recognition area, use the tool

contour recognition field, and set the tolerance of the recognition field, as shown in figure 3.2.8.

Conteur Tolerance

Posfive tolerance. mm
Negatve toierance mm
to draw the
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Fig.3.2.8 Recognition field 1
B Note:

® Drawing the contour recognition field can enable the scanning contour function to determine the position and
shape of the object in the recognition area.

® After the contour recognition field is drawn, you can select it, translate one point or all points in the contour

line of the recognition field to change the recognition field; You can also select the recognition field and use

toolsto accurately control the position of points on the contour line in the recognition field.
3.2.5.2 Configure Recognition field 2

Referring to the configuration of Recognition field 1 in section 3.2.5.1, select the small view of Recognition field 2
on the right, and then draw it in the drawing area, as shown in Fig.3.2.9.

PAA Modnl: @  a -. . : :Cc Q C? {b;‘;g

;’ Scan profile Clear profile

] 70 R R R e T o
1 ——1

|

|

|

| i

< : >
t

x:6mm,y:90mm,R:90.2mm,5:86.16

Contour Recognition Field2 -

Fig.3.2.9 Contour recognition field 2
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3.2.6 Configuration for monitoring cases
3.2.6.1 Switch to tab “Monitoring cases”

Switch to the corresponding setup interface through the tree view or the tab “Monitoring cases”, as shown in

Fig.3.2.10.
+Add -Delete * The range of speed 2 is : [-10000,10000]

Monitoring case Input condition Cut-off path

4 &

QS50 pair 1 Alarm1 Alarm2

Fig.3.2.10 Monitoring cases interface

3.2.6.2 Add a monitoring case
Click the button twice to add two monitoring cases. Parameters just like the name of the case, the input

condition, and the zone group used for the cut-off path are shown in Fig.3.2.11 below.

+Add ‘ -Delete ‘ * The i 2 s : [-20000,20000]
Monitoring case Input condition
No. Name A B C B E F speed] mm's speed) mm's Recognition field = Zone Group
1 [ | Not used Range | | |Recomition feta1 | |\ ZoneGrowpl v
[ | [ | pwo ][00 | Recogaition field! Protection Zone  WamigZone!  Waming Zone
No. Name A B €C D E F speed] mm’s speed2 mm's Recognition field - Zone Group
2 monitoring case 2 Not used Range | | [Recopuition field2 | | =t
I'-‘ | I'-‘ ‘ IJOOO | Ijmd | Recognition field2 Protection Zone Wammg Zone 1 ‘Wammg Zone
OSSD pair 1 Alarm1 Alarm2

Fig.3.2.11 Monitoring cases configuration

3.2.7 Transmission of the configuration to lidar

(1)Click the toolbar (transfer configuration to device)&to transfer the configuration to lidar. The pop-up window

L)
is shown in Fig.3.2.12. During transmission, the digital tube of the lidar indicator window displays'=' .
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&

File Device View Other

Device Name: KLM Lidar
f Current device code: KLMs-0427PE
| Device Description: The KLM has a scan range radius of 4m and a 276°field of view and up to 64 configurable zone groups

Bl OO D @ (D interdace Selection: [Ethernet : K Whether Read Canfiguration: ~ Ves + Compare
5 % KM
% Settiogs Mdeatification Pacameters Settings Ethecnet Settings Loail10 Zooe Settings Monitoring Cases Diagaosie T
# Ldeatifiation

# Parameters Settings
# Ethernet Settings

# Local 1O Monitoring case Input condition Cut-off path
% Zone Settings
44 Monitonag Cases No. Name A B CDEF speed] mm's speedd mm's Recognition field X Zons Group
- @ Protection Monitoring 1 monitoring case | [ ] ] Not sed Range v| | |Recopnitionfield1 | |1 Zone Group 1
% Diagnosis
% Recordsr Transmit ¢ ion to KLM Protection Zone
# Measurement Monitoring Ne. Name A B © Bl sion to KLM
% Data Profile Scanning | - monitocing case 2|
2 == —_— m
4 P:mmuhm Waming Zoe | Wamin;
Severity Description

0SSD pair 1 Alarm1 Alarm2

<

Device on! 192.168.0.2

Fig.3.2.12 Transfer the configuration to lidar

(2) After transmission, the pop-up window closes automatically, and then the pop-up box indicates that the

()
configuration is successful. The digital tube in the lidar indicator window displays =, indicating that the configuration

is successful.

(3) After the configuration is successful, you can click i to disconnect. A pop-up window will prompt that the

disconnection is successful, and D and dlsplayed on the digital tube in the lidar indicator window will be off.

After this configuration, close the KLM configuration software and unplug the configuration line.

to open and call directly next time.

If the transmitted configuration is the same as the radar configuration read by the software, it will not be

Kconﬁgured.

Tips: After the configuration, it is recommended that the user clicks “File” - “Save as” in the menu bar

to save the existing configuration information as a project file with the suffix of “.bin” , which is convenient
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3.3 KLM lidar configuration example 2
User requirements: two monitoring cases. Each zone group in the cut-off path includes two protection zone to
monitor two controlled devices respectively. Only static control input conditions are used, and the scanning time is 80ms.
The steps of lidar connection, zone settings and transmission of configuration to lidar are similar to those in

example 1, which will not be repeated here, we only introduce the configuration on the tabs “Local I/O” and “Monitoring

cases”.

3.3.1 Configuration on “Local I/0”

Switch to the tab “Local I/O” interface and configure as shown in Fig.3.3.1.

General-1/0 03 OSSD 2.B | A2 | Alarm| Fault Output 0SSD pair 2 v /

5 General-I/0 01 B1 | Alarm| Fault nput Static control input B~ v /
- General-1/O 04 B2 | Alarm| Fault nput Static control input B f
Input 01 C1| Encoder1(0%) Input Staticcontrolinput C v /

Input 02 C2 | Enceder1(90°) Input Static control input C /

11 Input 03 D1 | Encoder2(0%) Input Static control input D~ v /

1 Input 04 D2 | Encoder2(90°) Input Static control input D /

13 Input 05 E1 | Encoder3(0°) Input Static contrel input E v /
Input 06 E2 | Encoder3(30°) | EDM1 Input Static control input E /

Input 07 F1 | Encoder4(0°) Input Static control input F~~ ~ /

Fig.3.3.1 Configure pin functions

3.3.2 Configuration on “Monitoring cases”

Switch to the “Monitoring Cases” interface and configure it as shown in Fig.3.3.2.

+Add -Delete

Monitoring case

No. Name A B CDEF speed] mm's Recognition field = Zone Group
monitoring case 1 iy B Not used Recognition field1 v | || Zone Group 1 v
(monitorngcase 1 | | [ [l a - -
| | | | ‘ Recognition fieldl Protection Zone 1 Protection Zone 2
No. Name B CDEF speed] mm's speed2 mm's Recognition field — Zone Group
monitoring case 2 | i B! n Not used Not used Recognition field2  ~ ! Zone Group 2 ~
[ | [ | [ | o | Recognition field Protection Zone 1 Protection Zone 2
0SSD pair 1 0SSD pair 2
< >

Fig.3.3.2 Create Monitoring cases
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4 Software problems and solutions
4.1 The lidar is not recognized or the connection fails to be established

If the number of COM ports displayed in the pop-up window is less than 2 when the user establishes a connection,
it means that the lidar is not recognized.

Solution:

(1) Close the configuration software, power off the lidar, re-plug the configuration cable, and power on the
lidar.

(2)  Please click == to establish a connection after the lidar is powered on and started (typically 10 seconds).

(3)  After clicking to establish a connection, please select the correct COM port. For the viewing method of the
COM port corresponding to the lidar, see step (8) in 3.1.2.

(4)  If the Lidar USB Serial Port (Comx) can be found but there is no response when the connection is
established, it is recommended that the user uninstall the USB driver and reinstall it.

(5) Reinstall the USB driver: find “KLM software installation package” — “USB driver” — “CDM v2.12.06
WHQL Certified” in the USB disk, double-click to run and follow the prompts to complete the installation.

(6) Re-execute 3.1 configuration preparations and establish a connection with the lidar.
4.1.1 Method of uninstalling USB driver

(1) Use the configuration cable to connect the computer and the lidar.
(2)  Open the device manager (see step (8) in 3.1.2 for the method), right-click the port “USB Serial Port”, and

select Uninstall, as shown in Fig.4.1.1 below.

= Ports (COM & LPT)
y Communications Port (COM1)
Bl ISE Serial Portk (¢ 5 3
: L llelnatliEs Jpdate Driver. .,
[+ %8 Processors e
+ B secure Digital host o 2aRE

- Sound, video and ga[

[+ e Storage volumes Scan For hardware changes

- % System devices
+ Universal Serial Bus ¢ Properties

Fig.4.1.1 USB Serial Port uninstall

(3)  Click OK in the pop-up window, as shown in Fig.4.1.2 below.

Confirm Device Remowval

y USE Serial Part [COM3]
Ij__r

W arning: You are about to uninstall this device friom pour spsten:

(] 4 ] [ Cancel

Fig.4.1.2 USB Serial Port confirm uninstall

(4)  Right-click on "Device Manager" - "Universal Serial Bus Controller" - "USB Serial Converter" and select

Uninstall, as shown in Fig.4.1.3 below.
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=85+ Universal Serial Bus controllers

‘g Standard Enhanced PCI ko USE Hosk Cankraller
g Standard Enhanced PCI ko USE Host Contraller
g2 Standard Universal PCI o USE Host Controller
g2 Standard Universal PCI o USE Host Cantroller
g2 Standard Universal PCI o USE Host Cantroller
g2 Standard Universal PCI o USE Host Cantroller
g2 Standard Universal PCI o USE Host Cantroller
; JSE Mass Skorage Device
&= LUSE Root Hub
&= LUSE Root Hub
&= LUSE Root Hub
&= LUSE Root Hub
&= LUSE Root Hub
&= LUSE Root Hub
&= LUSE Root Hub

LISE Serial Conrverter

pdate Driver...
Disable

Ininskall

Scan for hardware changes
Fig.4.1.3 USB Serial Converter uninstall

(5)  Click “OK” in the pop-up window, as shown in Fig.4.1.4 below.

Confirm Device Uninstall &J

|I5B Seral Converter

Waming: You are about to uninstall this device from your system.

[ Delete the driver software for this device.

| ok || Cancel

4.1.4 USB Serial Converter confirm to uninstall

(6)  Unplug the configuration line after uninstalling.

4.2 Other issues

If an abnormality occurs during the use of the software, it can generally be solved by closing the configuration
software, re-plugging and unplugging the configuration cable, re-powering the lidar, and re-opening the configuration
software. If the customer has other abnormal operations during the use of the software, please contact our technical staff,
and we will provide comprehensive technical support services to meet customer needs. The typical problems and

solutions that may occur are listed below for reference.

4.2.1 The software cannot be started

Problem Description:

Double-click the software shortcut icon # , the software cannot be started.
Solution:

(1 Move the cursor to the software shortcut icon, click the right mouse button, and select the “Properties” item in
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the pop-up menu bar, and the pop-up window shown in Fig.4.2.1 will pop up.

e .! KL s ™
Details Previous Versions Security Dietails Previous Versions
Shortout Compatibility General Shortcut Compatibility

If this program isnt working comectly on this version of Windows,
KLM try running the compatibility troubleshooter.

Hﬁn compatiEiI'rty troubleshooter

Target type: lication
roet b Aep How do | choose compatibility settings manually?

et lncrly; Compatibility mode

Target: KLM [ Run this program in compatibility mode for:
Windows 8

Start in: | "E-\Program Files {(x261\SOKELINKLMY" |

Shorteut key: |None | Settings

Reduced color mode

Run: Normal window v 8-bit {256} colar

Comment: | | Run in 640 x 480 screen reselution

Open File Location Change lcon Advanced. .. [ Disable fullscreen optimizations
Run this program as an administrator

[ Register this program for restart

Change high DPI settings
!.;Ch?_n.ge sgﬂiqgs for all users
QK Cancel Aoply 0K Cancel Apply
Fig.4.2.1.1 Properties displayed in a pop-up window

(2)  Select the “Compatibility” item, check the option to run this program as an administrator under the privilege

level under this option page, and click “OK” to complete the modification.
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