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1 INTRODUCING MAYV SOFTWARE

NEURA Robotics works together with Nativec System to automate MAV. Thanks to the Navitec experience and
NEURA Know How and innovative thinking, MAV can work in every possible application.

To automate MAV, a natural feature navigation, also called SLAM (simultaneous localization and mapping) navigation,
is used. Laser scanners identify objects in the environment and the system compares these measurements with
previously created map points to position and navigate MAV.

If needed, a highly flexible fleet management solution is available. High traffic density, dead-lock free, complex route
systems, precise docking, automatic pallet/load finding. Fully integrated with the factory environment.

Different vehicle types and third-party vehicles in the same system are possible (VDA 5050).

In this user guide you will fine only a short Introduction about the software. This introduction will help you to make
the first steps using and programming MAV.

The complete Software Guides are available:
» Navithor Tools
» Navitrol Monitor
» Navitor Fleet
Please contact NEURA Robotics or your Integrator to get the Software guides if needed.

1.1. Connecting to MAV

Step1: Aconnection to the vehicle'sinternal router must be established.

e Connect your system (computer, cell phone, etc) with the WiFi of MAV. The WiFi name corresponds to the
MAV Serial number (e.g.: NR226851). The Serial number can be found in the identification plate.

e MAV WiFi Password: NeuraRobotics
Step2: Go to network settings and reconfigure the "IPV4" your computer using the following IP address:
e |Paddress: 10.10.6.157
e Subnet mask: leave empty (it will be filled in automatically)
e Default gateway: leave empty (it results from establishing the WiFi connection)

i Home . .
Status Internet Protocol Version 4 (TCP/IPv4) Properties X
) setting Network status
General
Netwark & Internet
|® s g . @ @ You can get IP settings assigned automatically if your network supports
NR226851 this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
& WiFi
You're connected to the Internet
If you have a limited data plan, you can make this network a - -
¥ Ethernet etered confiection of ther properties, (O Obtain an IP address automatically

% Dial-up har (® Use the following IP address:

f—— IP address:

4r  Airplane mode Change your network settings Subnet mask:
) Mobile hatspot (@ Change adapter options Default gateway:

o s % Sharing options Obtain DNS server address auto

& Prow (® Use the following DNS server addresses:

Preferred DNS server: ‘ 192.168. 0 . 1
Alternate DNS server: . . .

[[Jvalidate settings upon exit Advanced...

Cancel

Fig. 1 IPV4 Parameter.

Step3: Openyour Browser and enter the following IP 10.10.6.100 in the addres bar.
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The System Page opens and the AGV can be moved manually after the Request Control-> Manual “on” is activated (in
the upper right corner)

N Sy stems

State

Manual possible:

Velocity: 0.00 mis = 0 fUmin
Teach @

Fig. 2: System Page in the Web Browser.

Before driving MAYV following checks and activities must be carried out:

MAV has no visible damage.

No loose or broken parts. These can cause serious injury during startup
Guards are fully functional and properly installed.

Persons are outside the danger zone.

Identification plate corresponds to the purchased product.

VVVYVYY

Step4: Go back to the main window and use your finger or mouse to move MAV.

NOTE: be careful not to accelerate too fast.The finger swipe must be smooth.

17:056
Navitec Systems

State: Disconnected
Manual possible:

Velocity: 0 m/s - FORWARD

Teach: @ On Route: @

LEFT RIGHT

BACKWARD

10.10.6.100
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Fig. 3: Moving MAV Manually

Step5: The enviroment can be scanned and saved to be used in the route planning as a map. To do that the software
must be in “Teach Mode”.

e Inthe same “Request Control Menu”, activate “Teach” to start saving the enviroment.

e Move MAYV through the area you want to scan to later create a map. The vehicle has to be moved manually in
the entire environment in order to generate the data. If the “non-stop” is activated the teach process must be

started again.

e Stop the “Teach Mode” when the desire environment is scanned. The data is saved as a file and contains all
relevant information.

An additional Windows based Tool is used to export the recorded data to a model.

Manual:

Teach: On

Save Pos

Fig. 4: Request Control Menu
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1.2. Introducing to Navithor Tools

1.2.1. Creating a new Project

Stepl1: Open the software Navithor tools: “Navithor tool.exe.”

Step2: The login window will show up. Default password for login is ntnavitec.
The password can be reset or changed if needed.

IV=URA

ROBOTICS

File View Tools Machinctypes Language Help  Configuration

i@ R . Mouse position: {X=3,287643, Y=24,71263} Current machine type: AGV_500_MaschineType
Project 26 ] B 5 3 i
Manage project settings and CAD files
Project settings
fosname: [ ]

Foor 0
Edit Version: 1 H | 25
Machine Type
. _ AGV_500_Maschi T
ID: 130001 Name: _yoo Enter password
Change
Machine type file 0 Fassword ||
‘version number:
CAD Fies Ed
Fiename oK c o
23
Add Remove Selected
Teach files
Matching Select teach fiefirst
Environment
22
Reflectors:
Routes and Symbolic Points
Zones
Export / Upload

Fig. 5: Navithor User Interface.

Step2: The login window will show up. Default password for login is ntnavitec.

The password can be reset or changed if needed.

Step3: Open or create a new Project.

Open existing project  Create new project
Area Info
Areaname: |

Floor [0 |

Load CAD Remove CAD
CAD offset
x [0 | ¥ o
Area limts
Choose Area lmits carefull as they cannot be changed manuialy later after project has been created
minx: [-1.00 | max [51.00 |

miny: [-1.00 | maxy: [51.00 |

Create new project

[] Offset the project to the origin

Fig. é: Project window

Step 4: Assign a name; define area limits and create new project.
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Open existing project  Create new project
Area Info
Area name: |0315

Floor: |D
Area limits
Choose Area limits carefully as they cannot be changed manually later after project has been created.
minX; |-'| 00 | maxi; |5‘I 00 |
min'’: |1DD | maxy: |5‘1DD |
Create new project

[ Offset the proiect to the origin

Fig. 7: Create a Project.

Step 5: The machine parameters must be selected an added into the project. Select the parameters according to your
AGV when the program ask for it.

7 MAV_500xml

7 MAV_1500xml

Fig.8: Machine Parameter

1.2.2. Selecting and Loading Teach files from AGV

Step 1: After scanning an area (as explained in 6.1.1, step 5), go to the Teach file Menu and load the teach files from
the AGV.

Teach files
Add, select and remove teach files
Handle teach files

Selected Filename

Add Remove selected
Load teach files from AGY

Front Rear Both

Define teach file areas

Fig. 9: Teach files menu

Step 2: Select the corresponding AGV for your project and press “Connect and Search for files”.
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Load teach files from AGV X 8
Name IP Address Usemame Password Home folder Port Al
AGV 10.10.6.100 navitec navirol navtec 1235 ! |
AGV1 10.10.6.100 navitec navitrol navite 1235 (W |
RN 60 o e e s [
Available teach files Find/Add teach files l
Selected Filename Size kB) [ Connect and search for files ] f
E  Add slected fles to project |||

Target folder: | |

Chage || Removehihightedflesfom AGY

= e e e v

yo - T T

Fig. 10:  Teach files window
Step 3: Select the desired map (usually is the newest one) and “add selected files to project”. Be careful to select only
one map.
Load teach files from AGV X
Configure connection
Name IP Address Usemame Password Home folder Port A
AGV 10.10.6.100 navitec navitrol navitec 1235
AGV1 10.10.6.100 navitec navitrol navitec 1235
Get teach files from connected AGV
Available teach files Find/Add teach files
Selected _Filename SzekB) Al | Connect and search for files |
[0 |map_2020_11_11_06.58.38_6.28 ntt 1356
[ Add selected files to project |
[0 |map_2020_11_13_07.09.51_6.28ntt 21192
O |mp i noseomenm |zm | Targetfolder. | |
(9 |mep_2020_10_16_0628.36_628ntt | 38203 o| | Change | Removehighightedfiesfom AGY |
Fig.11:  Selecting teach files for the project.
This procese could last a couple of minutes
. ]
Processing X3

Fig. 12:

Loading a map to the project.
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Fig. 13:  Selected teach files from the AGV.

1.2.3. Matching and Generating Environment Points

Matching

The purpose of matching is to create uniform map from the raw measurements. Select “Matching” in the menu.

In the menu the option “Inter Match” can be selected as standard for the uncomplicated maps:

e Select the map with doble click. The completely scann must turn pink.

e Click “intern Match” and after some seconds you can select “finalize selected”.

Matching
Create uniform map from teach data
Match selected measurements

Finalize selected measurements
Disable unwanted measurements
Edit selected path odometry

Calculate SLAM Odometry

Detect high odometry comection emrors

Color scale: .

Inter Match New Match (Beta)

Match to Finalized Match and Finalize

Match to CAD Match to Exits

Finalize Selected Release Selected

Disable Selected Enable Selected

Restore Onginal Clear Selected Locks

Show Odometry Emors Hide Emors

Fig. 14:  Matching Menu.
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Fig. 15:  Data without matching (left). Data with matching (right).
Environment

Environment point generation is the next step after the measurements have been matched. Select “Environment” in the
menu.

Step 1: Select Generate Environment > Generate.

Generate Environment
Generate envionment points
Generate from finalized measurements

Preview Generate
8 Use high resolution settings

Generate from other sources
Obijects to import
CYEwionmentpos ]
B Reflectors

B Manual obiects

B Erased environment poirts

Select import source
Generate from CAD

Import from previous machine type
Import from file

Visualize length of seen natural features
Low length limit (O Show

2m {Medium) ~

Clear environment points and reflectors

Edit Environment
Environment Drawing

Fig. 16:  Environment Menu.

Step 2: Edit environment> Manual erase tools> Erase: It is important to remove all contours that do not correspond
to fixed objects. For example: persons, chairs, etc. This will avoid the software looking for non-existent objects when
moving.

NOTE: the erased areas will only be deleted internally in the software.
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Edit Environment
Edit generated environment points

Area tool Manual eraze tools

size
- [0.50) Allow Delete

General eraze tools

Erase open areas Allow all

Erase all but CAD Erase al

Finalize environment tools

Finalize all
Finalize Release

Release all

Fig.17:  Erase unrelevant areas.

1.2.4. Routes and Symbolic Points

Routes and Symbolic points menu are used to configure what routes AGV'’s are allowed to drive, adding speed limit to
specific route segment(s) and defining symbolic points to represent interactable locations.

Routes and Symbolic Points
Create and edit routes and symbaolic paints

Route Segments
Create and edit route segments
Symbolic Points
Create and edit symbolic points

Route Properties
Edit route properties

Route Rules
Edit route rule properties

Fig.18:  Route and Simbolic Points.
Route segments

Routes consist of nodes and segments between nodes. Each node may be linked with segments to one or several other
nodes. Nodes are defined by two properties, location and direction. When two nodes are linked, a route segment is
automatically formed between the nodes.

e Select “Draw Routes” and create a segments

www.neura-robotics.com MAYV - Quick Start Guide 9/15
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Route Segments

Create and edt route segments
Edt Routes

@ Draw Routes Pivot Point (p)
O Mutti-Select Routes

O Delete Routes Duplicate Selection
O Set Lane Vehicle Orientation Set Al

ons

S W

Generate Routes from Teach Fie
Maximum error (mm): |20 s Generate

Check Routes & Preview Output Intersections
Generate Preview

Fig. 19:  Route Segments Menu (left), creating a segment (right).

e If no node is selected, clicking empty space creates a new node. A node can be selected by clicking it and

deselected by clicking it again.
When a node is selected its location can be changed by dragging the node. The direction of a selected node can

be rotated by dragging the direction vector of the node.

e *
o A o
<N /1
%@ -
oA < &. =3 : ) Y
//‘//{/ RS % -4 .
(= . h h p: . .
.-) (

Fig.20:  Rotating a node (left), Moving a node on segment (right).

Each route segment can be driven in different directions.

[ )
Different route properties and rules can be modify as well in the options.

Driving directions
© Set Lane Vehicle Orentation Set All
© Eoth Directions
() Forwards Only
(") Reverse Only
() Disable Lane

Fig.21:  Segments with a reverse and a forward direction.

Symbolic Points
Symbolic points are the target points to which vehicles can be driven to and where various actions can be executed.

e A new symbolic point is created by clicking on a route node.

www.neura-robotics.com
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e Symbolic point properties can be changed via the tool menu on the left.

Fig.22:  Segments with simbolic points.

1.2.5. Export /Upload

When the driving area is defined, data needs to be transferred to Navitrol/MAV.

Export / Upload
Export or upload environment model and rote files

Export to file
Export Environment Export Routes

Export machine type parameters

Export Dynamic Mapping Server Data

Upload environment model and routes

Uploadto Mavitrol

Uplead to Navitrol

Export and upload route and environment files to a Navitrol client.
Old environment or route files will be renamed

Navitrol Clients.

Name: IP Usemame
G 10.10.6.100

Passward

Homefolder

navitec

Upload to Selected

Close

Fig.23:  Uploading to Navitrol.
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1.3. Introducing to Navitrol Monitor

1.3.1.  Starting Program and connecting to MAV
Stepl: Open the software Navitrol tools: “NavitrolMonitor.exe.”

[ —

Fig.24:  Navitrol User Interface.

Step2: The login window will show up. Default password for login is ntnavitec.

The password can be reset or changed if needed.

IV=URA

ROBOTICS

Step3: Set Name and IP for each AGV you want to connect. IP addresses can be added or modified also later.

File View Charts Mavitrol Language More
P AGV1-10.106100 v Conne:
=10 £ ¥ £ E
[__W
Name IP Port
» EN ooos i 1234
152.168.0.103 152.168.0.103 1234
OK Cancel

Fig.25:  Editing AGV Parameters.

Step4: Connect to MAV. The connection status can be verified in the lower left corner of the window.

File View Charts Navitrol Language

IP: | AGV1 - 192.168.1.178 v Log Dumps

Fig.26:  Connecting to MAV.
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Step5: the initial position from the AGV can be set with the “Set Pos” Button.

Pressing the button causes monitor to go into state where machine location can be shown on the map by pressing the
right mouse button. Position can be rotated by keeping the right mouse button pressed.

File View Charts Nawitrol Language

IP- AGWT - 159216811

Fig.27:  Setting Position.

Make sure that the installation space according to the robot working space and the size and specification of the
electrical control box.

1.3.2.  Driving Vehicle

Drive Orders
Step1: withthe menu “driving orders” is possible to drive the vehicle.
e Moving the mouse on the map shows whether the route to the mouse location can be found.
e This software can be used to make a production simulation. Stopping points and route points can be selected.

e Waittime at each location can be edited. Drive can be started with Drive button and stopped with Stop
button.

www.neura-robotics.com MAYV - Quick Start Guide 13/15
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Drive Orders. -— X

Task

Addtarget | Delete target
Addtaget O before @ after  selected task

Target: (1)

State: Auto

Drive
St v 1.t

Fig.28:  Drive Orders options.
Custom Route

Pressing Custom Route opens a separate window where the speed can be selected and with right click on the mapto a
route can be created.

Ot
» ST I
e T 3
Drive Custom Segment ﬂ b hes -
LiPY. g
i 0575 (&) e —
[ | s i s = e
. {5 . | - ) st tenes
Stop B ! w3
Ea
I ¢ .
avd TR e =
o [ d e
o
b - p
b K
; : = T R
¥ " = -
N ke
i
L g
L @ - o -
ot ot oy /000005 Pt o S840 015 S Sty 7Y o 4 Bt 110 4 5 e i3m0

Fig.29:  Custome Route.

Improper use of the AGV

» This User Guide gives only a small introduction about the use of the software. If more detailed Info is require
please consult the Software user guide.

Improper handling of the AGV

Improper handling of the device can lead to serious injuries.
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NEURA Robotics GmbH
Gutenbergstralle 44
72555 Metzingen | Germany

Phone: +49(0) 7123879700
E-Mail: info@neura-robotics.com
Www.neura-robotics.com
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