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Version changes

V2023

V2023 _

V2022

V2022

V2022

V2022

V2022

V2022

V2022

V2022

03 28

Sections 6.3, 6.4, 6.5, 6.6 updated. Turning on iHedgehog modedon beacon step added.

01_16

Section 2.3 updated. New links added
Chapter 9.10 Floorplan feature updated
Minor improvements

12 25

Chapter 2.2 Indoor Navigation System architectures updated

08_24
Chapter 5.2.3 SW update via DFU updated
Chapter 9.17 Paired beacons updated

08_24

Chapter 6 updated

Chapter 8 updated

Section 11.3 updated

Minor improvements

08_17

Minor fixes and improvements

08 12

Chapter 4 updated

08_10

Section 9.11 Filters added

Section 11.16 Sending path to robot updated
Minor fixes and improvements

08_05

Section 7.2 updated

Section 9.12 added

Section 9.2 Islands feature added

Section 9.10 All hedgehogs update every cycle added
Section 9.14.2 updated

Chapter 10 updated

Section 11.2.2 Static IP added

06_16

Section 9.4 Restart if modem disconnected added
Section 9.5 Geofencing alarm added

Section 9.6 PPS (Pulse per second) signal added
Section 11.1 Radio Profiles compatibility updated
SW settings chapter moved to chapter 5

Chapter 5.1.2 added
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- Minor fixes and improvements
V2022_06_01

- Section 10.2 Wi-Fi settings for Super-Modem added
V2022_05_20

Section 2.4 The Maps i moved to chapter 7
Section 3.6.3.1 How to flash Beacon mini-RX added

Section 8.22 updated

Chapter 12 updated

Section 4.4 updated

Section 8.6 updated

Section 10.1 Radio Profiles compatibility added
V2022 05 13

- Section 5.2 DIP switch position added

- Information about Industrial Beacons 3 added
V2022_05_06

- Section 7.11 updated

- Section 2.3 updated

- Section 9.1 updated
V2022 _04 26

- Section 4 - Software pack added
V2022_04 07

Section 4 screenshots updated

Section 6.7.3 added

Section 6.7.4 added

Section 6.12 updated

Section 6.13 updated

Section 6.9.1 updated

Section 5.9.2 updated
V2022_04 05

- 3.1 section updated

- 3.2 section updated

- 3.4 section updated

- 3.5.3 section updated

Information about Starter Set NIA-01-3D removed

Section 4.3 pictures of top view and side view changed to relevant

Section 4 examples of 2D configuration added

Information about Starter Set NIA-02-2D removed

Information about Starter Set IA-01-2D removed

Information about Starter Set |IA-02-3D removed

- 5.1 section screenshot updated

- 5.4 section all screenshots updated
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V2022

V2021

V2021 _

V2021 _

V2021 _

V2021 _

V2021 _

V2021 _

V2021

V2021 _

V2020 _

5.7 section screenshots updated

6.7.1 section updated

6.7.2 section screenshots updated

Information about new frequencies added

Section 11 updated

Sections 3.6.4; 3.6.5; 3.6.6; 3.6.7 pinout picture from April 2022 added
02_23

Screenshot and clarifications to section 7.2.2 added
Unrelated information from section 9.11 removed
Hyperlinks fixed

Starter set product information updated

1.1 distance between beacons updated

3.2 section updated

3.4 section updated

9.11 section updated

11.1 section updated

Minor fixes and improvements

08_12

Omni-microphone soldering scheme added
Omni-microphone setting description added

07_04

Added Microphone settings chapter

06_20

Added connection pictures for Paired beacons chapter
Links fixed for interface manual

06_10

fPaired microphonesdo chapter added.
Turning on microphones setting describing added
06_04

Super-Beacon 2 pinout picture updated

06_03

Pairing beacon chapter and beacons pinout pictures updated
04_25

Paired beacons chapter updated

02_09

Minor fixes and improvements

01_28

Architectures6 el ements chapter
Architectures chapter improved
Minor fixes and improvements

12 21

described
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FCC notice for Super-Beacon description added
Minor fixes and improvements

V2020 12 14

FCC notice for Modem HW v5.1 description added
Minor fixes and improvements

V2020 _12_04

Starting up chapters improved
Minor fixes and improvements

V2020 _12_01

Starting up chapters improved

Submapdés settings chapter i mproved
SW update chapter improved with DFU Programming descriptions

Minor fixes and improvements

V2020 11 24

Licenses chapter updated
Di f f er e n tcoldiselmaptar imprdved
Minor fixes and improvements

V2020 11 11

Player chapter improved

Diagnostics messages chapter described
SW update chapter added

Paired beacons chapter improved

Minor fixes and improvements

V2020_08_07

Modem HW v5.1 described
Minor fixes and improvements

V2020 07_23

System elements chapter improved

I ndustrial beaconsdéd transmitting/reception diagr

Minor fixes and improvements

V2020_07_15

Mini-RX internal solderable pinouts
Minor fixes and improvements

V2020 05 21

Starting up Starter Set Super-MP-3D (IA) described
Minor fixes and improvements

V2020 05_13

Reducing update rate latency chapter improved
Minor fixes and improvements

V2020_05_08

Building big maps in Inverse Architecture (IA) chapter described
Minor fixes and improvements

V2020 04 24

Dashboard Monitoring Mode described
Super-Modem described
Super-Modem SW update described
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Minor fixes and improvements

V2020_04_09

Minor fixes and improvements

V2020 _04_07

Background color described
Height input in Starting up chapters described
Minor fixes and improvements

V2020 02_27

Geofencing zones described
IMU axis positioning for Super-Beacon described
External microphones soldering scheme for Super-Beacon improved

V2020 _02_21

Minor fixes and improvements

V2020 02_14

Architectures comparison table added
Legend chapter improved

Minor fixes and improvements
Floorplan Help video added

V2020 01 _17

External microphones connection for Mini-RX and Super-Beacon described
Minor fixes and improvements

V2019 12 10

Appendixes chapter improved
Minor fixes and improvements

V2019 12 03

Appendixes chapter added (protocols)
Minor fixes and improvements

V2019 11 18

Mini-RX solderable pinouts described
Industrial connectors pinouts improved
Minor fixes and improvements

V2019 10 31

Industrial Super-Beacon Metal-25kHz described
Starting up chapters for every starter set described
Super-Beacon and Super-Beacon outdoor described
Improved photos

Reception diagrams for HW v4.9 improved
Oscilloscope chapter improved

Minor fixes and improvements

V2019 07_02

Troubleshooting improved
Architectures comparison improved
Minor fixes and improvements

V2019 06_25

10

TDMA modes described

Stationary beaconsd colors described
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- Minor fixes and improvements
V2019 _06_13

- Delay tuning described
- Update rate tuning described
- Minor fixes and improvements

V2019_06_07

- F.A.Q. and Troubleshooting improved

- Architectures comparison improved

- Receiving and transmitting angles illustrations added (v4.9 chapter and Mini-RX chapter)
- Ceiling and mirroring buttons described

V2019 06 03
- TDMA described
V2019 05 28

- IMU axis positioning fixed

- |A details added

- Troubleshooting improvements
- Minor fixes and improvements

V2019 05 16

- Introduction of the Legend
- Added missing video on page 34
- Minor fixes and improvements

V2019 04_30

- DFU programming described
- Magnetic reset for Industrial beacons and DFU programming described
- Minor fixes

V2019 04_04

- Starting up the system description for different Starter Sets (NIA, Industrial NIA and IA)
- Sending path to robot described

V2019 03_18

- New names for beacons: DSP => Mini-RX, Mini-beacon => Mini-TX, Beacon-TX-25-IMU-
IP67-RS485 => Industrial-TX, Beacon-RX-IMU-IP67-RS485 => Industrial-RX
- Starting up the system description for different Starter Sets

V2019_02_05

- Licenses described
- Minor fixes and improvements

V2019 01 _29

- Mini-RX Inverse SW flashing described
- Added new types of beacons
- Minor fixes and improvements

V2019 01 _12

- Mini-RX beacon and Mini-TX described
- IMU axis described
- Minor fixes and improvements

V2018_12 02

- Major new feature i support for 250 beacons (mobile + stationary combined) and 250
submaps per modem
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- New feature: user must setup handover zones between submaps to guarantee handover
quality for complex maps with multi-floor and similar

- New feature: default wireless connection is setting is now 153kbps (used to be 38kbps).
Radio profile 153kbps provides radio coverage range nearly as much as 38kbps and
update rate nearly as high 500kbps, i.e. it is a middle of 38kbps and 500kbps, combining
the best of both

- Correction: USB streaming in power save mode improved

- Correction: Zero IMU button in the Dashboard is improved, while button Reset IMU is
removed completely

- Correction: ultrasound TX is not reset to 31kHz when Default button is pressed. Now,
several types of ultrasonic frequencies supported, so 31kHz is not anymore default
ultrasonic frequency for all beacons

- Improved: both energy saving and tracking quality with Power Saving mode enabled

- Improved: only beacons with selected tick in the Dashboard lower menu will be accepted
to the network i not any addresses. This improves predictability of the network, when there
many beacons that may not belong to the network. Their attempts to join the network will
be blocked

- Improved: now, submaps support up to 4 beacons only. More than that i build another
submap. Up to 250 beacons (mobile + stationary combined) and up to 250 submaps are
supported per beacon

- Bug fix: improved map building with active hedgehog

- Bug fix: duplicated address might work incorrectly in some cases

V2018_11 08

- Real-time player feature described

V2018 _08_30

- New SW features described
- New Dashboard view described

V2018 08 03

- Calibration of accelerometer described
- F.A.Q. updated

- Troubleshooting guide described

- Refreshed links

- Player feature described

- IMU feature described

- Minor fixes

cm)Marvelmlnd
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1. Executive summary

Marvelmind Indoor Navigation System is an off-the-shelf indoor navigation system, designed
to provide precise (£2cm) location data to autonomous robots, vehicles (AGV), and copters.
It can also be used to track moving objects via mobile beacons attached to them. Other
applications include, for example, forklifts, virtual reality (VR) systems, helmets for
construction workers or miners, etc.

The navigation system consists of a network of stationary ultrasonic beacons interconnected
via radio interface in a license-free band, one or more mobile beacons installed on objects to
be tracked and modem providing gateway to the system from PC or other computers.

Mobi |l e beac o rdcslatdd based bri agpropagation delay of an ultrasonic pulses
(Time-Of-Flight or TOF) between stationary and mobile beacons using trilateration algorithm.

The system can build the map of stationary beacons automatically . In simple cases, no
additional manual data input or any manual distance measurements are required. This map

formed oncecanbe frozen and stored in modembés memory and th

active within 7 to 10 seconds after the modem is powered.

Fig. 1: Example of Starter Set based on Super-Beacons

Minimum configuration requirements to ensure optimal performance of the Marvelmind
Indoor Navigation System:

For 3D (X, Y, Z) tracking: an unobstructed line of sight (hearing) between a mobile beacon
and 3 or more stationary beacons within 30 meters
For 2D (X, Y) tracking - an unobstructed line of sight (hearing) between a mobile beacon
and 2 or more stationary beacons within 30 meters

mMarvelmlnd
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1.1. Key capabilities:

Parameter Technical Specifications

Distance between
beacons

Coverage area

Location precision

Location update
rate

Power supply

Weight

Beacon size

- Reaches up to 50 meters and up to 100 meters with horn under laboratory conditions (Mini-
RX or Super-Beacon to Super-Beacon with RX4 only)

- Recommended distance is 30 meters (Transducer4 on the first beacon is looking straight at
the Transducer4 on the second beacon, other transducers are switched off)

- Reaches up to 1000m? with the Starter Set configurations
-  Coverage for larger territories is provided using submap i like cells in cellular networks

- Absolute: 17 3% of the distance to the beacons
- Differential precision: £2cm

- 1/20Hz to 25Hz (Ultrasonic based only)
- 100Hz with ultrasonic + IMU fusion enabled (Only for Beacons HW v4.9-IMU-Discontinued)
-  Can be set manually via Dashboard software

- Depends on the distance between mobile and stationary beacons (shorter distanced
higher update rate)

-  Depends on the number of mobile beacons (Non-Inverse Architecture; for Inverse
Architecture no such dependency)

- Depends on the radio profile (500kbps, 153kbps, 38kbps)

-  Slightly depends on the number of stationary beaconsd dependence is not the same as for
mobile beacons

Internal: 2000mAh LiPo battery (Super-Beacon)
-  Battery lifetime: from 2 days to several months depending on the mode of operations

*For other types of beacons look to the comparison table

External: micro USB i recommended for permanent use

Mobile beacon (Super-Beacon) from the starter set:

- 59 grams (including 1000mAh battery, Super-Beacon housing and 50mm antenna)
- 27 grams (Super-Beacon, bare board w/o battery)

*For other types of beacons look to the comparison table

Size: 55x55x33mm (with 50mm antenna: 55x55x65mm) (Super-Beacon)

*For other types of beacons look to the comparison table

mMarvelmlnd
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https://marvelmind.com/product/horn/
https://marvelmind.com/pics/marvelmind_beacons_comparison.pdf
https://marvelmind.com/pics/marvelmind_beacons_comparison.pdf
https://marvelmind.com/pics/marvelmind_beacons_comparison.pdf
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1.2. Legend

Legend chapter contains small icons and signs to highlight some key points of the text.

o - Important

@ - For experienced users
];;[ - Demo or Help video
- Useful link

°m)Marvelmlncl
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2. Basics of the system

Here are examples of the Starter Sets.

21. What 6s i n the box

2.1.1. Starter Set Super-MP-3D:

- 4 x Stationary Super-Beacons with different frequences (19kHz, 22kHz, 25kHz,
28kHz, 31kHz, 34kHz, 37kHz, 45kHz). Can be used as Al and NIA.

- 1 x Mobile Super-Beacon
- 1 xModem v5.1 supporting up to 250 beacons

mMarvelmlnd
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https://marvelmind.com/product/starter-set-super-nia-3d/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/modem-hw-v5-1/
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2.1.2. Starter Set IA-04-2D-Badge:

- 2 x Super-Beacons i 915/868 MHz with different ultrasonic frequencies (f1 and f2 i
usually, 25kHz and 31kHz).

- 1 x Marvelmind Badge 7 915/868 MHz as mobile beacon

- 1xModem HW v5.1 7 915/868 MHz as central controller of the system

0
Ql]MarW'"'.'gé
»

Q) marvelmind
robotics

*This is just an example of two starter sets.
You can see more options on our website: Products

cm)Marvelmlnd
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https://marvelmind.com/product/starter-set-ia-04-2d-badge/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/badge/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/products/
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2.2. Indoor Navigation System architectures

Marvelmind Indoor Navigation System provides high-precision (+2cm) indoor
coordinates for autonomous robots and systems
the key elements of the system is given on the scheme below.

IA and NIA SW differs
For 1A you should use stationary beacons with different frequencies

Below you can see 3 types of architectures: Non-Inverse (NIA), Inverse (1A) and Multi-
frequency NIA (MF NIA):

(Aind

°m)Marvelmlncl
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2.2.1. Inverse Architecture

For 1A you should use stationary beacons with different frequencies

Inverse Architecture (1A)

Stationary
Super-Beacon 1
19kHz

Stationary beacons:
— Mounted on walls orceilings
= InlA ry b lon

— Measures distances to neighboring
beaconsand builds submaps sutomatically

— Communicate withthe router wirelessly in
an ISM band

Stationary
Super-Beacon 2
25kHz

Key requirement for the system toworkwell:
unobstructed line of sight by 3 mobile beacon of 2
(2D) and 3 (3D) or more stationary beacons within
30 meters—very similarto visibility of GPSsatellites

Mobile
Super-Beacon

Any frequency

¢ g% »
A 4

Mobile beacon:

Installed on robot/person/forklift and interacts
with them via UART or SPl or12Cor USB (virtual
UART)

Calculsteslocation updatesonboard upto 25 Hz
Location updaterate perbescon dos

depend on the number of mobileb

't directly

ContainsIMU (3D accelerometer+30 gyroscope)

Router/modem:
— Centralcontrollerof the system
— Synchronizes thebeaconsupto 25 Hz

— Communicatesvia USB/virtual UART with Dashboard or robot
— Supports upto 250 beacons and upto 250submaps

Submaps:

Super-Beacor
37kHz

Stationary
n N
Advanced feature thatsllows building independent
submaps/clusters/cells of beacons in separate
rooms or zones and thus building maps consisting of
multiple submaps and covering large buildings (with T
area of thousands of m2) like thecellularnetwork
coverage Distance between
beacons-neighborsis
up to 30 meters.

Indoor Positioning System in IA consists of:

2 or more Stationary Beacons (transmitting
ultrasoundon different ultrasonic freguencies

1 or more Mobile Beacons (receiving ultrasound on
different ultrasonic frequencies atthe sametime)

1 x Router
Stationary
Super-Beacon 3
31kHz

’m) Marvelmind

robotics
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2.2.2. Non-Inverse Architecture (NIA)

on-Inverse Architecture (NIA)

Mobile

mus
Stationary
Super-Beacon 1
Any frequency

Stationary beacons:
= Mounted high onwallsorceilings

e any ultrasonicfrequency, if

freqt Cy ! ons " Ve S
— Maeasures distances to neighboring =

beaconsand buildssubmaps

sutomatically -
— Communicate withthe router =

wirelessly in anISM band

( | Stationary
Super-Beacon 2
Any frequency

Key requirement for the system toworkwell:
unobstructed line of sight by 3 mobile beacon of 2
(2D) and 3 [3D) or more stationary beacons within
30 meters—very similarto visibility of GPS satellites

Super-Beacon

Mobile beacon:

Installed on robot/drone/forklift and interactswith itvia
UART or SPl or 12C or USB [virtual UART)
Receiveslocationupdatesfromtherouter up to f=25 Hz
Koicat T

number of mob z(n

o

ContainsIMU (3D accelerometer+3D gyroscope)

Router/modem:
— Centrzlcontrollerof the system

— Calculates position of mobile beaconsup to 25 Hz

Submaps

Advanced feature thatsllows building independent
submaps/clusters/cells of beacons in separate
rooms or zones and thus building maps consisting of
multiple submaps and covering large buildings (with
area of thousands of m2) likethe cellular network
coverage

Indoor Positioning System in NIA consists of:

2 or more Stationary Beacons (receiving ultrasound)
1 or more Mobile Beacons (transmitting ultrasound)
1 central Router

Stationary
Super-Beacon 3
Any frequency

D

— Communicatesvia USB/virtual UART with Dashboard or robot

— Supports upto 250 beacons and upto 250 submaps

Stationary
Super-Beacon N
Any frequency

[

Distance between
beacons-neighborsis
up to 30 meters.

|
-

'Q]) Marvelmind

robotics
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2.2.3. Multi-Frequency NIA (MF NIA)

license § MMSWO0004: MF NIA support is needed to use MF NIA

Multi-Frequency NIA (MF NIA)

tationary
Super-Beacon 1
Any frequency

Stationary beacons:
- Mounted on walls orceilings

— Measures distances to neighboring
beaconsand builds submaps sutomatically
— Communicate withthe router wirelessly in

an ISM band

Stationary
Super-Beacon 2
Any frequency

Key requirement for the system toworkwell:
unobstructed line of sight by 3 mobile beacon of 2
(2D) and 3 [3D) or more stationary beacons within
30 meters—very similarto visibility of GPS satellites

Mobile
Super-Beacon
19/22/25/28/31/34/37 /45kHz

*

¢« g% )
¥

Mobile beacon:

Installed on robot/person/forklift and interacts
with them via UART or SPl orl2Cor USB (virtual
UART)
Receiveslocationupdatesfromtherouter up to
25Hz

s hizher up

;m;IMU (BDac:elé'ometer-PBD gyroscope)

Router/modem:
— Centrzlcontrollerof the system

Submaps
— Advanced festurethatsllows building independent
submaps/clusters/cells of beacons in separate
rooms or zones and thus building maps consisting of
multiple submaps and covering large buildings (with
area of thousands of m2) likethe cellular network

coverage

Indoor Navigation System in MF NIA :
— 2 or more Stationary Beacons (receiving ultrasound)
— 1 or more Mobile Beacons (transmitting ultrasound

on the different ultrasonicfrequencies)
— 1central Router

Stationary
Super-Beacon

Stationary
Super-Beacon N
Any frequency

[

Distance between
beacons-neighborsis
up to 30 meters.

3
Any frequency *

— Calculates position of mobile beaconsup to 25 Hz

Communicatesvia USB/virtual UART with Dashboard or robot
Supports upto 250 beacons and upto 250 submaps

'Q]) Marvelmind

robotics

°Q])Marvelmlncl

robotics


https://marvelmind.com/product/mmsw0004/

2.2.4. Architectures comparison table

Architectures comparison
S S8 S e (A S 1 ey A (A

robots/q L
1-4 autonomous robos/drms sq:patsup = Mool o Foboss, VRj andwhen 5-16 /drones- supportsup to 250

to 250 beacons|. X st A 0250 beacons(smnnzytmbnecmbned)
Typical usage - When mobile beacon shallba inciled ona a2 ratepe IS Hnpor e SIppO S Dl Effectively, MF NIA combines the bestfrom both 14 and
noisy dronefvehicle, but stationary beacons ) acons|stationary NIA. But it is still “more NIA than |1A”, becausethe

When mobxle besconsare in quieter places

are in relatively quieter places mobile beacons are emitting the ultrasound

- Fordrones—because mobile beaconsarereceiving

Not - icati h it - licati h itti f i
L In ag?hzzziiv‘v el;ee.moglng ultrasound of ultrasound The range maybe limited to just 2-5m May :::azz,::,:::;a:: emitting ultrasound of mobile
HECCTMIS be improved with future SW releases
Accuracy - *2cm or better with more averaging - *2cm or better withmore averaging - *2cm or better withmore averaging
< Does not depend on the number of mobile beacons, - Dependson the number of mobile beacons (n) for n>8
B ::rlirfr;‘mt: nsl.;ndba'ofmobllebeacnns(n) because theyarereceiving ultrasound atthe same time —TDMA is used, i.e. canprovide up to 8 times higher
S by - Slightly dependson the radio profile update rate than NIA with the same number of
Update rate - Slightly dependson the radio profile - [the sameasNIA) inohils Uins mdhiles te opdais rais par moble =
- ::::Sind.sor! tt:'ewsa zsdo;;ubmap;d - Dependson the sizes of submaps (the same as NIA) equaltolA
= b I S - IMUfusion is HW supported. SW supportiscoming - Therest—likeNIA

- Cancover aslargetemitory asyouwish using submaps

WEUER - Upto30min real life and upto 50min |ab conditions within a single submap, i.e. stationary beacons shall be placed every30m or closer (in 1D with horns—up to 120m)

Map building - Canbuild submapsautomatically andmanually - Can build submapsautomatically and manually - Can build submaps automatically and manually

)7 08 21

o A marvelmind

robotics

Here is tutorial video about architectures:

Help: Inverse Architectures (IA) vs. Non-Inverse Architectures (NIA)

NIA vs. IA vs. MF NIA - how to choose?

°Q]JMarvelmlncl
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https://www.youtube.com/watch?v=dwEj1koHAdM
https://www.youtube.com/watch?v=Ui_8GPggn64

23. Architecturesod el ement s

A map is a system unit that includes submaps, stationary beacons and service zones
within which positioning of mobile beacons is ensured by ultrasonic signals from the
stationary beacons of this submap.

Handover zone (marked blue)

A

Map [\

Floors

»

Service zone Submap0

/‘ Mobile beacon

| ——] Service zone Submapl

. /53/\ Stationary beacon
X ~ )
Il I S e Loeeze o |

SubmapO tab 0 oeest Do |1 Deves e s e

Submapl tab

<«

AL

None

X: 1323, ¥: 2410

Submap0 (beacon 10 + 11) Submapl (beacon 11 + 12)

The main parameters of a submap are its size, frequencies and TDMA position of
stationary beacons, by which mobile beacons can not only be positioned, but also
determine in which submap the mobile beacon is located.

Here is the main tutorial video about maps:

- Help: submaps, service zones, handover zones

Detailed explanation of complex map building:

- Building submaps: Part 1

- Building submaps: Part 2

23 Q) Marvelmind
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https://www.youtube.com/watch?v=kT2EotFT2I4
https://youtu.be/B5pPsCsZjB8
https://youtu.be/nCyp3wYZxak
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24. Indoori GPS 0 Sy s tugand iatdrnalview

Here, you can see how system elements look like

- Super-Beacon:

- Modem HW v5.1:

mMarvelmlnd
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https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/modem-hw-v5-1/
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Beacon Mini-RX:

Beacon Mini-TX:

Q) Mmarvelmind
robotics

cm)Marvelmlnd

robotics


https://marvelmind.com/product/mini-rx/
https://marvelmind.com/product/mini-tx/
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Beacon Industrial-RX:

Beacon Industrial-TX-Metal:

mMarvelmlnd
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https://marvelmind.com/product/industrial-rx/
https://marvelmind.com/product/industrial-tx-metal/
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Industrial Super-Beacon-Plastic:

mMarvelmlnd
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https://marvelmind.com/product/industrial-super-beacon-plastic/
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3. System elements

Here are represented core elements required for stable working of the system:

3.1. Control system (Dashboard)

Dashboard is a Windows/Linux app for setting up and tuning the system. It also allows
to get the tracking data.

D Dashboard - robots management V.00 ultimate - a8 x
Fie Longusge View Firmware Licenses Help
Q) Marvelmind -Mee veoad Enished Rontal || wite s o chang
iy CPUID Copy te cipboand 152437
e oy e A _— B
oll ; i i i i i i —_—
= | . ) ) ) ) : ) ) ) : Sy vloge. VA5 55 w
T om oot e CRETE F )
- ) ) RS o 106,48 )
RSSit0 105, dm At
Cowmp || Tt C b Gerersd
Do |t M
N O Coser ey, M 9150
Dors sze mo . Fado charvel 0
= @l ccccccccsccclosocoeocccos0osa0caco00000005a005 3000000 e !
e — e F T T . = —
=D indow df averaon 0,16
) Distance fter 16) v
Dot || B P i
Sackwrareowes o —_— o
] fon | : T couied
Temperature of ar. C (20.60) 2
—— ‘ ,,,,, ‘ o o N Lioerne SW0 71 rpied
= == T L dvanced wtinga
Bl 55 ¢ 55 5000 c 0 [ spat fering b
3 Paraneter f
............................... e
Em L S —
avon | . . . . . . . Smorary beacons vk ensbied
L e Sevee zomes visble enatied
L T o Eo—co crabled
Map grid weible enabled
[ri=: S L e o
. Beacons e nomai
ez 4 © e Jrely
=] b, TR BB e bt - - [z
= =1 i, .
Unfreeze submap]

E-_E L L 'ﬁﬁﬁﬁfrﬁﬁ' X =

[ O =] u] =] e T | | e i O o o | swumss || tosarwp | | meset || sew | wosew
indoor P3| |1 =] O | oevoerss| cwrs|[]  oeveato] []  Desent| (] sevceniz| (] eveerss| (] Dewsernd| (] Bls] o v [Emormp | [pew v [T][cTL| oemsien | Odmt
Cannected: COMT X 10,280, ¥: 3135 Rate 5.9 Mz 2 107 total, 0 failed [0%)

- General app for SW update and initial setting up the system
- Contains a lot of tracking display features
- Very deep tuning and setting abilities

- All new features available in the Dashboard app

o You can get data without the Dashboard, the whole system after setting up can work

without it

Tmamme | | Zer il
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3.2.

Stationary beacon

- Usually mounted on walls or ceilings above the robot
with ultrasonic sensors facing downd to provide the
most robust unobstructed ultrasonic signal coverage
to the robot. However, for automatic landing and
indoor navigation of copters, for example, it is
recommended to install mobile beacon horizontally
on the belly of the copter so that the beacon would
be looking downwards

- The position and orientation of the beacons should
be chosen in a way that provides maximum
ultrasonic signal coverage. System efficacy strongly
depe;nds on the_ quality of ultrasonic signal Fig.1: Super-Beacon as an example

received by stationary beacons

- Stationary beacons emit and receive ultrasound during the map configuration
period. In non-inverse architecture once the map is formed and frozen, they only
work as receivers. In inverse architecture they only work as transmitters.

- Stationary beacons have no exterior differences with regard to mobile beacons

- The mobile and stationary beacons can be easily interchanged during configuration
in the Dashboard

- There are 433MHz(out of production, get bug-fixing SW update only) and
868/915MHz versions available. A proprietary radio protocol is used for
communication and synchronization. Other ISM bands are available upon request
as well

- Stationary beacon can be equipped with full-size 165mm antenna , which provides
more robust radio connection between modem and beacons.

cm)Marvelmlnd
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3.3. Mobile beaconaka.fnhedgehogo

- The mobile and stationary beacons can be
easily interchanged by selecting in the
Dashboard

- The mobile beacons designed to be placed on
arobotic vehicle, copter/drone, AGV, or helmet
to trace its location. Formally speaking,
location of the mobile beacon is tracedd not
the robot itself. Since the sizes and the location
of the central point of the mobile beacon and
the robot are different, the difference taken into
account in the robotds s

- Itis recommended to place the mobile beacon
horizontally to provide optimal ultrasonic
coverage in the upper hemisphere Fig.1: Super-Beacon as an example

- Its sensors must not be covered with anything that can reduce the strength of
ultrasonic signal. For e x ampl,df,onetpltsethes y st em w
mobile beacon in a plastic box

- The beaconds coor di nat eshe rate €t on thedDaghleodrd accor di n

- The system may contain one or several mobile beacons. Current implementation
relies on a time-division multiple access approach. Thus, if two mobile beacons are
activated, they share the same system bandwidth. It means that, if the 16 Hz update
rate is selected in the Dashboard and there are 2 mobile beacons in the system,
each beaconés |l ocation will be updated with t|
mobile beacons => 16Hz/3 ~ 5Hz, etc. For 4 and more mobile beacons we
recommend using Inverse Architecture. See more in Architectures comparison

- Location data is obtained either from the fAhed
SPI, or from the modem/router via USB (virtual UART). More information on
interfaces can be found here (Mini-TX Beacons do not have pinouts, only over mirco
USB)

- Data from the beacon sent in a streaming format identical to that of GPS (NMEA
0183)

- There are 433MHz(out of production, get bug-fixing SW update only) and
868/915MHz versions available. Proprietary radio protocol is used for
communication and synchronization

- The Afhedgehogo has been successfully integr
machines, Raspberry Pi, Arduino boards, Intel boards, etc.

cm)Marvelmlnd
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3.4.

Modem

Modem is the central controller of the system. It must always
be powered when the Navigation System is working. It is
recommended to use an active USB hub for that purpose or
even a regular cellular phone USB power supply. A USB
power bank can also be used

The modem is also used to set up the system, monitor it, and
interact with the Dashboard

It can be placed anywhere within radio coverage for
permanent radio connection with all beaconsd usually in the
radius of up to 100 meters with antennas from the Starter Set

Radio coverage further extended to a few hundred meters by
using a lower bitrate of 38kbps and full-size (165mm for a 433
and 915MHz band) antennas, which have been tested to
provide up to 400m in ideal conditions

Fig.1: HW v5.1 Modem as
an example

There are 433MHz (only for HW v4.9, out of production, get bug-fixing SW update

only) and 915MHz versions available

A proprietary radio protocol used for communication and synchronization between

modem and beacons

cm)Marvelmlnd
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3.5.

Different types of modems

There are 3 types of Marvelmind modems:

Modem HW v5.1 7 newest and mostly use version of modem.

Modem HW v 4.97 old version of Modem HW v5.1. out of production, get bug-

fixing SW update only

Super-Modem - is a superior version of the Modem HW v4.9 and Modem HW
v5.1 with advanced capabilities

3.5.1. Super-Modem

Super-Modem is a superior version of the Modem HW v4.9 and Modem HW v5.1 with
advanced capabilities.

Fig.2: Super-Mo d e ma@ntents of delivery

Super-modem supports all the basic features of HW v4.9 Modem and can be
connected over USB to the Dashboard for system tuning and control (Do not forget
to power Super-Modem via Power connector)

UDP streaming over Wi-Fi is supported. In the future remote control of the modem
and the whole system via TCP-IP will be supported too

Bluetooth (HW enabled, but not yet supported in SW)

>1000x more RAM and >1000x Flash memory than Modem HW v4.9
Full-size bendable antenna by default

Higher ingress protection - up to IP67 (optional)

Super-Modemés HW s u pgModem and Sufar-fupar-Modem functionality
for Multi-Modem architecture:
https://marvelmind.com/pics/marvelmind presentation.pdf

Designed for outdoor and industrial applications

External bendable antennas with SMA connector for extended radio range included

mMarvelmlnd
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Currently, supports license-free 915MHz ISM band (for example, US, Japan, Korea)
and license-free SRD band 868MHz (EU, Russia). Future 433MHz HW variants
may come in some months, but no firm schedule yet. You can place orders for
433MHz. When sufficient amount is collected, we will produce the 433MHz version
as well

Supports all types of beacons working in the 915MHz band (among them: Super-
Beacons, all Industrial beacons, Mini-RX, Beacons HW v4.9, Helmets, Badges,
Jackets, Watches, etc.)

Two IP67 external connectors included (similar to Industrial beacons):

Power connector Interface connector
USB D- (4) USB D+ (3)
GND (1) |, J+12v in (3)
1 RS485A (2)
UART RX 3.3V (5)
/ (@) GND {7]
DFU(2) 1' \| 4) Reset
UART TX 3.3V (6) RS485B (1)

Exactly the same mounting holes as for Industrial beacons

No battery inside i external power supply (+6..17V) required (for example,
https://marvelmind.com/product/converter-220v-12v-ip67/). External battery is not
practical for long-term due to relatively high and constant power consumption of 1.5-
2W

For optional IP67 version i extended working temperature range: -4 0 Cé + 50 C
(provided by design 1 not tested, not certified)

Embedded reset switch and DFU switch T magnetic control or external pins on IP67

Supports both IA and NIA. Can be easily switched between the modes in the
Dashboard

Radio range to beacons i up to a few hundred meters in the open space area. Wi-
Fii afew tens of meters in the open space
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3.5.2. Modem HW v5.1

Modem HW v5.1 is a superior version of the Modem HW v4.9.

Modem HW v5.1 looks almost the same as Modem HW v4.9. To
distinguish it, check white sticker on the bottom

Modem HW v5.1 and Modem HW v4.9 brief comparison:
- Modem HW v5.1 has more memory
- Modem HW v5.1 has higher radio range
- Modem HW v5.1 more sensitive

- Modem HW v5.1 has TELEC T-108 Japan certification

- All new features come to the new Modem HW v5.1

Fig.1: Modem HW v5.1

ME Modem HW V5.1
=

415

,é‘? S/N:

Fig.2: Bottom sticker

- FCC NOTICE:

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one or more of the following
measures:

Reorient or relocate the receiving antenna
Increase the separation between the equipment and receiver

Connect the equipment into an outlet on a circuit different from that to which the receiver
is connected

Consult the dealer or an experienced radio/TV technician for help

Changes or modiycations not expressly approved by
could void the user's authority to operate the equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to the following
two conditions:

Q) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that
may cause undesired operation.

The equipment should be installed and operated with minimum distance 20cm between
the radiator & your body.
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3.5.3. Modem HW v4.9

Modem HW v4.9 has balanced features and performance.

o Since Modem HW v5.1 released, Modem HW v4.9 will get bug-fixing SW
updates only

The modem is also used to set up the system, monitor it, and
interact with the Dashboard

It can be placed anywhere within radio coverage for
permanent radio connection with all beaconsd usually in the
radius of up to 100 meters with antennas from the Starter Set

Radio coverage further extended to a few hundred meters by
using a lower bitrate of 38kbps and full-size (165mm for a
433MHz band) antennas, which have been tested to provide up to 400m in ideal
conditions

Fig.1: Modem HW v4.9

There are 433MHz and 915MHz versions available

A proprietary radio protocol used for communication and synchronization between
modem and beacons
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3.6.

Different types of beacons

There are many types of beacons. Each of them is using in different ways, depends on
your case and preferences.

There is small Beacon Mini-RX that can receive ultrasound and mostly using as mobile
beacon.

Compact beacon Mini-TX i for ultrasound transmitting only. This is good for copter and
tracking for its small size.

Super-Beacon i can receive and transmit ultrasound, using in most cases. Could be
made in Outdoor modification.

Industrial Beacons i suitable for huge manufacturing and outdoor installations.

Here you can see more details about the different types of beacons:
https://marvelmind.com/pics/marvelmind beacons comparison.pdf
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3.6.1. Super-Beacon

The Super-Beacon is a dual-use beacon i it can both receive
and transmit ultrasonic pulses.

The Super-Beacon Beacon can be used in both the Non-
Inverse Architecture (NIA) and the Inverse Architecture (I1A):
Architecture comparison.

Supports license-free 915MHz ISM band (US) and license-
free SRD band 868MHz (EU). Support of the 433MHz ISM
band (EU) comes with a larger order.

Key features:

The Super-Beacon has a separate receiving part with
a single wide-beam microphone and sharp DSP
filters (like Mini-RX or Industrial-RX has). Thus, it is more sensitive, than Beacon

HW v 4. 9, more resistant to external noi s e, an

have to care about turning on and off ultrasonic sensors in order to optimize
coverage Vvs. sensitivity

The Super-Beacon can receive any ultrasonic frequency from the bands: 19kHz,
22kHz, 25kHz, 28kHz, 31kHz, 34kHz, 37kHz, 45kHz. The filter can be simply
selected in the Dashboard. At the same time, the ultrasonic frequency of Beacon
HWv49isHW-def i ned by wultrasonic sensors

The Super-Beacon can receive several ultrasonic frequencies at once. That is used
in the Inverse Architecture. See the comparison

The Super-Beacon has several-times improved battery lifetime in TX mode as
compared with Beacon HW v4.9

The Super-Beacon can work with regular Beacons HW v4.9 and Mini-RX and
Industrial-RX in any combination as a part of a Starter Set or as a part of navigation
systems. In all cases, beacons shall use the same radio band

Super-Beacon also has outdoor (IP54) version, which is protected from dust and water

Demo video: Demo: IP56 testing of Super-Beacon-IPxx

Figure 1: Outdoor version (IP54)

and

canb
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Figure 3: Transmitting diagram (with

Figure 2: Transmitting diagram (with
ultrasound transmitters)

ultrasound transmitters)

Figure 4: Receiving diagram (with digital Figure 5: Receiving diagram (with digital
microphone) microphone)
FCC NOTICE:

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one or more of the following
measures:

- Reorient or relocate the receiving antenna
- Increase the separation between the equipment and receiver

- Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected

- Consult the dealer or an experienced radio/TV technician for help

Changes or modiycations not expressly approved b
could void the user's authority to operate the equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to the following
two conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that
may cause undesired operation.
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The equipment should be installed and operated with minimum distance 20cm between
the radiator & your body.
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3.6.1.1. Omni and External microphones extension

This modification of the Super-Beacon allows you to bring the receiving microphone
to any place on your robot or clothing. Due to this, the microphone body itself will not
interfere, and will not be visible. It allows you to create more accurate implantation.

It is possible to connect External Microphone-IP67 or Omni-Microphone-1P67

It is also possible to use 2 External Microphones to calculate the direction, or to
improve and increase the reception area.

Omni-Microphone-IP67 wire length is 1m, it connects to 4x4 pinout in default
configuration.

External microphone length is 25cm (default), may be expanded up to 1m (optional).
Check out the product page.

Be careful: You should have soldering skills to solder External Microphone on
board

Figure 1: Super-Beacon with one External Microphone connected
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Figure 2: Super-Beacon with two External Microphones connected

Figure 3: Super-Beacon with Omni

°m)Marvelmlncl
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3.6.1.2. Omni microphone schemes

0 I f you dono6t want to use 4x4 pinout

to connect

Be careful: You should have soldering skills to solder Omni Microphone on board

S
-'Hﬂ
=

Figure 4: Omni-Microphone connection for Super-Beacon

T

Figure 5: Omni-Microphone connection for Super-Beacon-2 and Super-Beacon-3
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3.6.1.3. External microphones schemes:

o There can be some beacons (from one of the batches) with mixed default

mi crophone wiresdéd colors

MIC3

© CBY
(); 3

S~

Figure 6: Connection for beacon with switched blue and yellow wires

°Q]JMarvelmlncl

robotics



Figure 7: One External Microphone connection
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Figure 8: Two External Microphone connection

robotics
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3.6.2. Beacon Mini-RX

The Beacon Mini-RX can be used in both the Non-Inverse
Architecture (NIA) and in the Inverse Architecture (IA): NIA and

IA comparison

The Mini-RX beacon HW differs from the regular Beacon HW
v4.9 in several ways:

- Itis an RX-only beacon, i.e. it can receive, but it cannot
transmit ultrasonic signal

- The fact that it is RX-only makes it far more sensitive, i.e. you will get a longer range
between Beacon HW 4.9 and Mini-RX than between Beacon HW 4.9 and Beacon
HW 4.9.

- Mini-RX beacon can receive any ultrasonic frequency from the bands: 19kHz,
22kHz, 25kHz, 28kHz, 31kHz, 34kHz, 37kHz, 45kHz. The filter can be simply
selected in the Dashboard. At the same time, the working ultrasonic frequency of
Beacon HW v4.9 is HW-definedbyul t r asoni ¢ sensors and canét b

- Mini-RX beacon can receive several ultrasonic frequencies at once. That is used in
Inverse Architecture. See the comparison: NIA and IA comparison

- The Mini-RX Beacon is significantly smaller than Super-Beacon

- Can play a role of stationary beacon when imputing coordinates manually (in NIA)
- Can play a role of mobile beacon (in IA system)

- Has digital microphone, which is more sensitive than regular sensors

- Supports 868/915MHz radio only

- Light weighted

- Can be water-protected

- The component of the Marvelmind Helmet and Marvelmind Watch

- It has 360° reception angle (horizontally) and 180° reception angle (vertically)

Reception diagram. Digital microphone has about 360° (horizontally) and 180°
(vertically) reception angle

—
(S
s =

Mini-RX beacon may be over discharged. In that case do the following:

Turn off the beacon with DIP switches and charge it for 1 hour. Then turn the
beacon on, flash the latest SW via DFU Programming and charge it for 1 hour
again

mMarvelmlnd
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3.6.2.1. How to flash Beacon Mini-RX

When you receive Beacon Mini-RX, it is turned off. Open it, to get access to DIP
switch.

Put DIP switch to needed position:

- When DIP switch in this position i only charge of device is possible.

Put DIP switch to this position:
- To turn on the beacon

- For HEX programming (via Dashboard)

Put DIP switch to this position:
- For DFU programing (via: DfuSe v3.0.5 or DfuSe v3.0.6)

46

°Q])Marvelmlncl

robotics


https://marvelmind.com/pics/DfuSe_Demo_V3.0.5_Setup.zip
https://marvelmind.com/pics/en.stsw-stm32080_v3.0.6.zip

47

3.6.2.2. External microphone extension for Mini-RX

This modification of the Mini-RX beacon allows you to bring the receiving microphone
to any place on the robot or clothing. Due to this, the microphone body itself will not
interfere, and will not be visible. It allows you to create more accurate implantation.

It is also possible to use 2 external microphones to calculate the direction, or to
improve and increase the reception area.

Length is 25cm (default), may be expanded up to 1m (optional). Check out the
product page.

Be careful: You should have soldering skills to solder external microphone on board

Mini-RX beacon

External Microphone

Q].)Marvelmlnd
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3.6.2.3. Dual microphones modification:

External Microphone 1 Robotés hea:
Mini-RX beacon hidden

inside

—— o ——

Figure 2: Two external microphones with housing

External Microphone 2
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Figure 3:

Figure 4:

Two external microphones soldering
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3.6.2.4. External microphones schemes:
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Figure 5: One External Mlcrophone connection
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Figure 6: Two External Mlcrophones connection
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Figure 7: Two External Microphones final view

Figure 8: Two External Microphones final view
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3.6.3. Beacon Mini-TX

The Mini-TX is a TX only beacon, i.e. it can transmit, but cannot

receive ultrasound.

Comparison to Beacon HW v4.9:

Smaller size and lighter: 47x42x15mm & 25g vs.
55x55x33mm & 62g (or 55x55x64mm with antenna)

TX only, i.e. Mini-TX can only transmit ultrasonic and
cannot receive. Beacon HW v4.9 is dual use: can receive and transmit ultrasonic

Battery i 250mAh vs. 1000mAh in a regular beacon. But Mini-TX has a new more
efficient ultrasonic TX module, thus, battery lifetime in TX mode is even superior to
the Beacon HW v4.9

Tested battery lifetime with 8Hz 7 96h. With lower update rate i nearly
proportionally longer. Very efficient ultrasonic TX module

Mini-TX has only USB (virtual UART) output i no additional pins

Mini-TXs always have embedded IMU i newer and better, but it has 3D
accelerometer and 3D gyroscope, but no magnetometer (which we do not
recommend using indoors anyway, due to magnetic field distortion indoor)

Embedded antenna i smaller size, but smaller radio coverage ~50m with regular
Modem HW v4.9 as compared with ~100m of Beacon HW v4.9 with Modem HW
v4.9

Range in ultrasonic is virtually on par with regular Beacon HW v4.9 i up to 30m with
Beacon HW v4.9 as RX beacon. At the same time, for example, a combination of
Mini-RX RX beacon + Mini-TX TX provide a better coverage and a stronger signal,
than Beacon HW v4.9 + Beacon HW v4.9

This HW is for the 868/915MHz band only, i.e. 433MHz is not supported and not
planned
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3.6.4. Beacon Industrial-TX-Metal

Do not disassemble the Industrial beacons. Otherwise, warranty will be lost

- TX-only beacon 1 can transmit
ultrasonic, but can

- Electronics is IP67 protected

- Special IP67-protected 25kHz
transducers

- External antenna with SMA connector for
extended radio range

- Corresponding IP67 connectors (male
part) included

- No battery inside

- Extended working temperature range
from -40°C to +50°C (not tested,
provided by design)

- Embedded reset switch and DFU switch T magnetic control
- Two IP67 external connectors:

- Moadification (After June 2022) for versions 2 and 3

Power connector Interface connector
GND (1) L ¥vin@) ,  UsBD-(4)
\\ ./I
+5V/ in B)
DFU(2) r w (4) Reset UART TX 3.3V (6)

USB D+ (3)

RS485A (2)
GND (7)

RS485B (1)

Version 2 and 3 of Industrial-TX-Metal (from June 2022) supports ONLY +5V
power supply. Dondét wuse + tahwértepfor this versisny ipwill burn

the beacon!

This version doesnot have UART RX,

as a power supply.

- RS485 madification pinouts (After Sep.2019)

Power connector USB D- (4)9e connector

GND (1) L J +12Vin (3) UART RX 3.3V (5)

\ 4 UART TX 3.3V (6)
DFU(2) I’ \l (4) Reset

- RS485 modification pinouts (Before Sep.2019)

Power connector Interface connector

GND (1) +12V in {3) . USB D- (4)

UART RX 3.3V (5)

+3.3V out (2) +5Vin (4}
UART TX 3.3V (6)

USB D+ (3)
RS485A (2)
GND (7)

RS485B (1)

USB D+ (3)
RS485A (2)
GND (7)

RS485B (1)

but now i s
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- CAN modification pinouts

Power connector Interface connector
USB D- (4) USB D+ (3)
GND (1) +12Vin (3)

RS485A (2)

CAN L (5)
GND (7)

+3.3V out (2) +5Vin (4)
CANH (6) RS485B (1)

- Can work with any Mini-RX beacon or Beacon HW v4.9 with 25kHz ultrasonic
sensors (radio bands must match)

- Most of all designed to work together with Outdoor versions of Mini-RX beacons
and heavy outdoor Industrial-TX and Industrial-RX beacons (radio bands must
match)

- Up to 30m with Beacon Mini-RX

- Optional external Converter-220V-12V-IP67 (except version from April 2022, it
supports only +5V power supply)

- Wide transmitting diagram

Industrial Super-Beacon

Industrial-RX Transmitting diagram
Reception diagram . ccompseiese.
AR ST
K T 4 o $ 0 i f ,a‘i‘
» : ¥ ¥

30m

@%@ Beacon Ind-RX
Determine carefully the version of your Industrial beacons: it may S 91 5-N/A-IMU
be built before September 2019 and after September 2019. If it is /v 013405
beacon from the late batch, you must use Industrial Super-beacon

SW. if you have beacons from the early batch, use Industrial-RX or [E 1nd-rx-s }
ch

Industrial-TX S W. Stickersdo difflad-RXfBor s [fHdE 915-N/A-IMU
(=] S/N: 013433

Ind-TX-S. Early batch i Beacon Ind-RX or Beacon Ind-TX.

Version 2 and 3 of Industrial-TX-Metal (from June 2022) supports ONLY +5V

power supply. Dondét wuse +12V power supply converte
the beacon!

This version do e shuthow ishpassitde tdliseRnterfageXconnector
as a power supply.
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3.6.5. Beacon Industrial-RX

Do not disassemble the Industrial beacons. Otherwise, warranty will be lost

RX-only beacon 1 can receive
ultrasonic, but ca

Electronics is IP67 protected

Special IP67-membrane for ultrasonic
sensor

External antenna with SMA connector
for extended radio range

Corresponding IP67 connectors (male
part) included

No battery inside by default i external
power bank or external power supply (+12V or +5V). But, optional variant with
internal battery is possible (except version from April 2022, it supports only +5V

power supply)

Two IP67 external connectors:

Modification (After April 2022)

Power connector Interface connector
USB D- (4) USB D+ (3)
LBV i
GND (1) 5Vin (3) . RS485A (2)
+5V in B)
GND (7)
DFU(2) r (4) Reset UART TX 3.3V (6) RS4858 (1)

Version 3 of Industrial RX (from April 2022) supports ONLY +5V power supply.
Dondét use rsupplRcdnvartervoethis version, it will burn the beacon!

Thisver si on does mXtbuthoaisposdibik B Tse Interface connector
as a power supply.

RS485 modification pinouts (After Sep.2019)

Power connector Interface connector
USB D- (4 USB D+ (3
GND (1) +12Vin (3) (4 8)
RS485A (2)
UART RX 3.3V (5)
GND (7)
DFU(2) (4) Reset

°Q]JMarvelmlncl
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- RS485 modification pinouts (Before Sep.2019)

Power connector Interface connector

GND (1) #12vin{3) USB D- (4) USB D+ (3)
RS485A (2)
UART RX 3.3V (5)
GND (7)
+3.3V aut (2) +5Vin (4} UART TX 3.3V (6) RS485B (1]

- CAN maodification pinouts

Power connector Interface connector

USB D- (4) UsB b+ (3)
GND (1) +12Vin (3)
I~ RS485A (2)
GND (7)
+3.3V out (2) +5Vin (4) CAN H (6) (1)
RS485B (1

- Extended working temperature range from -40°C to +50°C (not tested, provided by
design) i only for the version without battery

- Embedded reset switch and DFU switch i magnetic control
- Supports wide range of ultrasonic frequencies: 19/22/25/28/31/34/37/45kHz

- Most of all designed to work together with Outdoor versions of Mini-RX beacons
and heavy outdoor Industrial-TX and Industrial-RX beacons (radio bands must
match)

- Optional external Converter-220V-12V-IP67 (except version from April 2022, it
supports only +5V power supply)

- Wide reception diagram
Industrial Super-Beacon

Industrial-RX Transmitting diagram
Reception diagram P
»h X iz 42
" x i <O ! w
b :

D
X

v I . v P s

30m
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Uploading Beacond tdustria-R X or Be ac o nToKsSW todndustsat r i a |
Super-beacon may permanently damage Industrial Super-beacon board.

N

be built before September 2019 and after September 2019. If it 415-N/A-IMU
is beacon from the late batch, you must use Industrial Super- S/N: 013432 )
beacon SW. if you have beacons from the early batch, use N
Industrial-RX or Industrial-T X SW. Stickerso dilE%E 1nd-rx-s Lat e
batch i Ind-RX-S or Ind-TX-S. Early batch i Beacon Ind-RX or %%‘5 vty

S/N:
Beacon Ind-TX.

Determine carefully the version of your Industrial beacons: it may E§E‘ Beavon Ead-HR

Ind-RX-5-2
915-N/A-IMU
S/N: 152B5C

e

Version 2 and 3 of Industrial-TX-Metal (from June 2022)
supports ONLY +5V power supply. Dondét wuse
supply converter for this version, it will burn the beacon!

. . . #[®] 1nd-rx-s-3 .
This version doesnd6t have UART.@.%;E,.}:_N,A_,W w i s
T ) / LIMU

Interface connector as a power supply. S/N: 173E49
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3.6.6. Industrial Super-Beacon Metal-25kHz

Do not disassemble the Industrial beacons. Otherwise, warranty will be lost

Supports dual-use i RX and TX beacon.
It can transmit on its native ultrasonic
frequency (25kHz) and it can receive on
any ultrasonic frequency via an
embedded RX sensor i like Industrial-
RX or Mini-RX does. Effectively, the
Industrial  Super-Beacons beacons
combines inside an Industrial-TX and
Industrial-RX. Additionally, the beacon
supports both Al and NIA architectures.
Thus, it is called Industrial Super-
Beacon

Electronics is IP67 protected

Special IP67-protected 25-kHz transducers

External antenna with SMA connector for extended radio range

Corresponding IP67 connectors (male part) included

No battery inside

Extended working temperature range from -40°C to +50°C (not tested, provided by

design)

Embedded reset switch and DFU switch i magnetic control

Two IP67 external connectors:

Modification (After April 2022)

Power connector

GND (1) L J +5Vin (3)

DFU(2) r 1 (4) Reset

Interface connector

USB D+ (3)

_ b | Rsassa (2)
e r @ iGND(7)

UART TX 3.3V (6) r/

W RS485B (1)

- Version 3 of Industrial RX (from April 2022) supports ONLY +5V power supply.
use +12V power supply converter for this version, it will burn the beacon!

- This version doesnot
power supply.

GND (1) L J +12Vin (3)

DFU(2) T

RS485 modification pinouts

Power connector

/

Donot

have UARTerfdReXconndztortasanow 1 s po

Interface connector

w (4) Reset , UARTTX 3.3V () r/

/l USB D+ (3)

j _] RS485A (2)

: 1 GND (7)

\] RS485B (1)

Can work together with modems with corresponding radio (radio bands must match)

Can work with any Mini-RX beacon or Beacon HW v4.9 with 25kHz ultrasonic

sensors (radio bands must match)

mMarvelmlnd
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Most of all designed to work together with Outdoor versions of Mini-RX beacons
and heavy outdoor Industrial-TX and Industrial-RX beacons (radio bands must
match)

Up to 30m with Beacon Mini-RX

Optional external Converter-220V-12V-IP67 (except version from April 2022, it
supports only +5V power supply)

Upl oading Beacon I ndustrialdés (Not- super) DFU
Beacon hardware make permanently damage for Industrial Super-Beacon board.
Be double attentive with update

Version 2 and 3 of Industrial-TX-Metal (from June 2022) supports ONLY +5V

power supply. Dondt use +12V power supply converte
the beacon!
This version doesnodt have UART RX, but now i s

as a power supply.
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3.6.7. Beacon HW v4.9

Beacon HW v4.9 can be used in both the Non-Inverse Architecture (NIA)
and in the Inverse Architecture (IA): NIA and IA comparison

Reception diagram. Each sensor has about 90° reception angle:

Figure 2: Transmitting diagram (with sensors)
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4. Software pack

In this chapter you can find out how to use our SW pack.
Always remember:

- All devices must be flashed from the same SW Pack

- Dondt | o dakes iothe nanheeof file, they can be different, pay attention
only to the name of the device.

- If the device was flashed with an older firmware version then Dashboard, this
will be displayed in the diagnostic message window:

dustind

Pk Ame leyer backward (1127
Reai4me player fooward (0.127)

G Jplpd
Freeze zofies
| — ¥
v =
Bescomid | [ (m} O ] O m} O O O m} (m} A Seemep | Lowdmap Resat Shep Weeup | Teesyse | Zew MU
Indoar GPS | [] (m} O o u] O m} O O 0O m} (m} v Eammep  new v m CTRL  Desp siess Defakt

Connected: COMB X 9.361, ¥: 9413 0 Stotal 0faled 0%)

Changes in files in the Marvelmind SW pack (from SW version 7.200):

The SW files for beacons/ modems t bvareleaskondt requir e
wonodét be replaced with the new files in the new SW
assign the new version number to them based on the newly introduced a SW version

compatibility table. Thus, the files physically remain the same, but, if they are compatible

with the latest SW pack, the Dashboard will automatically substitute their older SW

version number with the latest SW version number

It is done in order to detect and avoid the most common mistake by the users i an
attempt to run incompatible SW versions of beacons, modem, Dashboard obtained from
different SW packs, i.e. not updating the beacons/modems to the latest SW version from
the same SW pack upon getting the equipment from Marvelmind Robotics

Changes in naming of SW versions and licenses (from SW version 7.200):

Optional SW feature brought by MMSWO0O005 are now marked with L at the end of the
release name. For example, v7.200 i only base SW features are enabled i by default.
Purchasing the MMSWO0O005 license activates optional features and the SW version
changes to v7.200L

Naming example 1A vs. NIA: v7.200 and v7.200L i SW for NIA and MF NIA, v7.200i
and v7.200Li 1 SW for 1A

I f some beacons/ modems donét have the MMSWO00O05 I i cen
in the upper part of the Dashboard i information window
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4.1. Download and open

4.1.1.Go to our web-site https://marvelmind.com/ =>
https://marvelmind.com/download/ and download the latest Marvelmind SW

pack

Download

SW/API pack

4.1.2.Unzip pack and open a folder

Mame

AP

Dashboard
Documentation
Examples
Software_ia
Software_nia
Super-Modemn

info

AN

Folder with Marvelmind API library and C
example

Folder with Dashboard software

Folder with documentation

Folder with misc sample code

Folder with software for modem and beacons
for inverse architecture (1A)

Folder with software for modem and beacons
for non-inverse architecture (NIA)

Folder with software for Super-Modem (same
software for both NIA and 1A).

°Q])Marvelmlncl
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4.2. Dashboard folder

In this folder you can find all modifications of Dashboard.

Folder with Dashboard for Linux

Mame
. arm3iZ2
Mame arméd
linuz x86
windows dashboard_linuw_manual_w2019_05_14

Folder with Dashboard for Windows

Mame

dashboard_v7_040_32bit_exe

dashboard_v7_(40_tdbit_exe
jil install_dashboard_w7_040 32bit
ﬁl install_dashboard_w7_040 odbit

‘Q])Marvelmlnd
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4.3. Software IA folder

In this folder you can find all software to flash devices to build a map in Inverse
Architecture. Use this folder to flash sets:

1) Starter Set IA-04-2D-Badge

2) Starter Set Super-MP-3D in Inverse Architecture

For Badge:

For Beacon HW 4.9 in IA:

Mame

badge_ia
beacon_hwdd ia /‘
beacon_mini_n:_ia

belt_ia

cap_ia

headlight_ia \

For Cap

For Headlight (1A)

°m)Marvelmlncl
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https://marvelmind.com/product/starter-set-ia-04-2d-badge/
https://marvelmind.com/product/starter-set-super-mp-3d/
https://marvelmind.com/product/badge/
https://marvelmind.com/product/beacon-hw-v4-9-915/
https://marvelmind.com/product/beacon-hw-v4-9-915/
https://marvelmind.com/product/mini-rx/
https://marvelmind.com/product/cap/
https://marvelmind.com/product/headlight/

65

helmet_ia
ind_super_beacon_ia
jacket_ia
madem_hwdd ia
modem_hw31_ia
super_beacon_ia

watch_ia

AN

For Helmet

For Industrial Super-Beacons* (watch the
next page to learn more about Industrial-
Beacons types)

For Jacket (IA)

For Modem HW v4.9:

°

For Modem HW v5.1:

°

For Super-Beacon (IA):

e

For Watch
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https://marvelmind.com/product/watch/
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4.3.1. Types of Industrial-Super-Beacons:

1) Beacon Industrial-RX:

2) Industrial Super-Beacon Metal-25kHz:

3) Industrial Super-Beacon-Plastic:
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https://marvelmind.com/product/industrial-rx/
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4.4. Software NIA folder

In this folder you can find all software to flash devices to build a map in Non-Inverse
Architecture. Use this folder to flash sets:

1) Starter Set HW v4.9-NIA:

2) Starter Set NIA-SmallDrone:

L
3

3) Starter Set Industrial-NIA-01:

4) Starter Set Super-MP-3D in NIA:
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https://marvelmind.com/product/starter-set-hw-v4-9-nia/
https://marvelmind.com/product/starter-set-nia-03-smalldrone/
https://marvelmind.com/product/starter-set-industrial-nia-01/
https://marvelmind.com/product/starter-set-super-mp-3d/

For Beacon HW 4.5

For Beacon HW 4.9 433 and 915 NIA:

Mame

N\

beacon_hw43_nia
beacon_hwd9_nia

beacon_mini_n:_nia

For Beacon Mini-TX:

For Industrial Beacons:

\

beacon_mini_tx_nia
ind_super_beacon_nia
modemn_hw49_nia

moderm_hw31_nia

/

super_beacon_nia

For Modem HW v4.9:

°

For Modem HW v5.1:

<

For Super-Beacon (NIA):

*
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https://marvelmind.com/product/mini-tx/
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4.5.

Super-Modem folder

Folder with Super-Modem software (same software for both NIA and 1A).

Warning! If your current Super-Modem software version is less than 7.000, you
need to reflash micro-SD card inside the Super-Modem for update. Super-Modem
Micro-SD card image is supplied in separate archive, because it is pretty large.

After SW release v7.040 you can flash Super-Modem via Dashboard. Flash both levels 1
high and low.

Please refer to downloads page and download SW for Super-Modem

Firmware for Super-M&dem high level

M8 2022_02_20_supermodem_v7_040

Mame

Super-Modem_high_level_sw
Super-Modem_low_level_sw

D readme

DFU and HEX files for Super-Modem flash. Low

level
MName

-

D 2022_02_20_supermodem_sw7_040_rd915MHz.dfu
D 2022_02_20_supermodem_sw7_040_rd915MHz.hex
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https://marvelmind.com/pics/super_modem_SD_image.rar

5. SW settings descriptions

5.1.

SuperrModemdés SW update and configurat
5.1.1. Super-Mo d e mo supd&an
Do not disassemble the Super-Modem before you check the SW version installed. First of all,
check if the SW version of your Super-Modem is up to date (Latest version on the Marvelmind
Downloads page). If not i update the software as described below
Marvelmind Super-Modem software consists of two parts:
- Low level firmware
- High level software for integrated Raspberry Pi single-board computer
Low level firmware is placed in general software package with all Marvelmind software in
6SuiMordemd folder. This firmware can be updated v

(dfu file) like other firmware in the package. Please refer to Operating Manual for details of
updating software via dashboard or dfu.

High level software is located on micro-SD card inserted in the Raspberry Pi single-board
computer inside Super-Modem. To update this software, you should write on this micro-SD
card the image of micro-SD card with updated software. You can download the image on
downloads page (https://marvelmind.com/download/). The image is placed in archive
separately from general software package because its size is pretty large (archive is about
1.5-2GB).

Micro-SD card location

o

L
)
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L
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5.1.2. How to update Super-Modem (for SW version from v7.000)

I'n | atest versions of SMbdemwithoutgissenblingpbl e t o fl ash ¢

~

5.1.2.1.  Connect power Supply to Super-Modem and connect Super-Modem to
PC via USB. Wait for 1 minute till it appears in Dashboard

Read all Write all Write changes Cancel changes
CPUID Copy to clipboard
Firmware version w7.050i Super-Modem-2
High level software version w7 050
Architecture 1A
Location update rate 8 Hz
Supply vaoltage, V (4.5.13.0) 10.25
Time from reset, hxm:s 00:01:04 19034270

5.1.2.2.  There are two Firmware versions i Low level (Firmware version) and
High level (High level software version). Both of them should be flashed
from the same pack.

D Dashboard - abots management V1050 ultimate

- o X
Map is not frazen Resaat Virte an Virte changes.  Canced changes.
crum oy owbows [ 00D ]
A e verion V7050 S HotemZ
A Hoheve saare vesen i)
ook n
Locator Lpdate rate. L)
Suoph vobage, V45,1200 0a
Time from wset. hm s 000859/ 191236/ 0

RSSlfrom device, dBm

. | RSSito device . dBm
= =
Rado frequency band 915 MHz"

: . Camerbecuerey iz w0
Ratio charmel o

Device addmss (1.254) 1

g o

—— | Window of sveregng 0.16) e
Diskance fher (0.16) nia
Max_ hedges seadout per cycle {1.255)

| Hioh resotion mode )

Detect rew bescans on Fazen man

. [0, | Tempstue o v, < 20 50
Uit lcapon mode

i .
mlm]
oo -

| T | T | T | T | T | =TT =TT a| [ saermn || losamep ||| Reset Seep | [ vmkewp || Tmesync | [ Zers U
o | WO | W) | | w W N | W v [emerao |[nen | [ (o | osses || Do
Connected: COM3 X 0.833, ¥: 2410 Rate: 4.6 Hz o 67 totad, 0 faibed (0%)
5.1.2.3. Go to Firmware => Upload firmware
A
Marvelmind
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5.1.2.4.

Update high level SW (from folder Super-Modem_high_level SW)

File Language Niew Firmware Licenses Help

Ul Marvelmind

Virde ab Wirke changes  Cancel changes }

[ ]-rm‘s not frazen ‘ ey
robotics|
8 [cum oo e
= e A s vemon
@ Updte sl s e A Hoh vl st veen s
Lo sintrsonne — "
e Erurs npacknta Davicss —_ s
Dpen be. ‘ Supply vokage. V (451300 wz
i . T from et ms. 01503/ 18.1735/0
D Gpen e with frmware * Sifrom e dBm
= | ASSto device dim
| € 3 - & [l THSPC » HODITE(D) » Aina > test relesse SW2022.04 07 » marvelmind SW_2022.04.18 » Super-Modem » vlo Seatch Super-Modem Pote P
300 - Flad Feasency b 5 MHE
e Organize = Hiew flder = m @ E = e
detaut g A bame - Dote madified Hpe At chame ]
o Quick access Device addwess (1.254) 1
S s
Wowiep  # Super-Modem_high Jevel sw 3.9 w:um.. g
Freezs screen 3 Oonriests Super-Modem Jow Jevel_sw File folder Frr—TY 5
[JReskime Piayer |Fie 2 b, . Detance fbes (0. 15) nia
[ | Decumenss Max_hecgen mado percycle (1.255) 0
i3 Eficwe 7 :
m Detect rew beaconson ezt g enatied
= [, oot 0 n
Photo Update bocason mode Lcerne SW 7.1 e
tests . [ ssings
Dlsoattena s
& GneDrive - Persor Paraneten dfrado
Urssund
0 This P —_—
3 30 Objects Goandasencing
B Desitop WHF/UIDP satngs o
7 Documents Sty bescors vable enatizd
N . Servioe zones vaitle st
$ Donross .
& Music i | ool | e ot vatie snabled
B Pictures sl £ dyTep———y enabled
B Videss Frueze zones | | Paredbeascors snge visble dasiec
& SS0.2366b (C) Freszemsp || =
- HOD_1TB
L) ¥ o
e v ¥ ===
File name: ] [ Supermodem SW (hex;"g ~| [mvemap | | Loodman Reset Sieep Wikeup | Teme sync | | e U
Indoor G5 [] Conent | e [[0en <[] (e [Gemaee || Dt
Connected: COM3
5.1.2.5.  When high level flashing done, use file from folder Super-
]
File Lanquage View Firmware Licenses Help
A marvelmind ~Miap s na frazen | Remint || wiiess Wete changes.  Cancelchanges
Dot
i cPuID Copylocigboard | COIWID
500 Firmware update — 0 x a Frare vermor. 47050 Super Hodem 2
Update al sl beacans D R
e 5W_2022_04_085 e g vl v 2022_4_0_supermodam_+7_UE0 g2 Aehacctre "
Errors in packets  Devices bt -~ H
Fumnore updale uccesshuy lushed - "“"':‘: ST e
. Ti fon sset s 000203/ 1925.24/0
dn
. RS510 device dBim na
= -
Racks boauency band 915 M’
. [T 190
Radio channel 0
; Deves adiess 11254 i
Lona e sso onatied
Virviow o sversgna 8 16) e
B =
1 Vo e et pr e 138 | 10
: Vo resshion e vl anabled
Detect new deacons n ozen map enabiod
= . [®AT]. | emperaur o . 20,500 )
Repeat | Updste locaten made
v s
Servce o vnte enatied
Sarvce 00w actie snatieg
o enatied
(A ] TP o s
Freeze zones dnabied
Bascons view nomal
Freeze map
¥ e
w =L
| ] oot () oovewrs] (] ceveett| (] owveert] (] cwves o[ swemp || osamep | Roer || sew || vesw | Tmemnc || il
Orwet|[] Ovven|[] D[] Gerentt| (] Oeewd|[]  Gerentt|[]  Oeewe|[]  Ovvens v Ccnmame | oo~ ][] [omoum | ovms

Connected: COM3 AR, Y133

5.1.2.6.

RatedfHz 1 711atal Ofailed (0%)

Press Default button after flashing of both levels.

Sleep Wake up Time sync

CTRL

Deep sleep

Default

Zero IMU

51.2.7.

Firmware update successfully completed.
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5.1.3. How to update Super-Mo d e s@/gfor SW version older
than v7.000):

Do not disassemble the Super-Modem before you check the SW version installed. First of all,
check if the SW version of your Super-Modem is up to date (Latest version on the Marvelmind
Downloads page). If not i update the software as described below

Follow the steps below to update Super-Mo d e més SW.

5.1.3.1.  Open Super-Modem enclosure

5.1.3.2.  Eject the micro-SD card (Super-Modem should not be powered at this
time)

5.1.3.3.  Insert micro-SD card into any MS Windows computer via card reader

5.1.3.4. Download and unpack the archive with image of updated software

Mame Date modified Type Size
Super-Modem_high_level_sw 03/08/2022 1816 File folder
Super-Modem_low_level_sw 31707/2022 18.25 File folder
Super-Modem_5D_image 03/08/2022 19.32 File folder

2022_02_08_supermodem_config_files Q80272022 23.00 Adobe Acrobat D... 193 KB

Ml
|
[}
-

2022 _02_08_supermodem_software_update  08,/02/2022 Adobe Acrobat D... 294 KB

5.1.3.5. Install and run Win32 disk imager program (supplied in the archive with
image)

5.1.3.6.  Open the image file and write to the micro-SD card (see screenshot
below)

% Win32 Disk Imager - 1.0 - ( X

Image File Device

I_image,."Super-I'ﬂndem_SD_imagEfzﬂll_DB_D 3_supermodem_image.img | [F:\ -

Hash

Mone * | | Generate Copy

[] Read only Allocated Partitions

Progress

Cancel Read Write Verify Only Exit

5.1.3.7.  Eject micro-SD card from computer and insert back into Super-Modem

5.1.3.8.  Close Super-Modem enclosure
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5.1.4. Super-Mo d e m@nfguration

Do not disassemble the Super-Modem before you check the SW version installed. First of all,
check if the SW version of your Super-Modem is up to date (Latest version on the Marvelmind
Downloads page). If not i update the software as described below

Marvelmind Super-Modem contains Raspberry Pi single-board computer with
corresponding software. Some settings can be modified via configuration files on the
micro-SD card inserted in the Super-Modem.

To modify these files, you need to:

- Open Super-Modem enclosure

- Eject the micro-SD card (Super-Modem should not be powered at this time),
- Insert micro-SD card into any computer with Linux

- Open and modify certain configuration files on the micro-SD card (see below)
- Eject micro-SD card from computer and insert back into Super-Modem

- Close Super-Modem enclosure

Micro-SD card location

. L

When you insert it into computer with Linux, required files are usually located by following
path:

/media/<user name>/rootfs/home/pi/supermodem:
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R i 2 ¢

map.bin network_  settings.bin  stream_ superdfu
options options

stream_optio

judp_destination_1p=192.168.1.214
udp_destination_port= 49305

5.14.1. SuperModemdés settismgs description

In file Anetwork _ _optionso:

wifi_network i name (SSID) of WiFi network to connect
- wifi_password i password (PSK) for this network
In file Astream_optionso:

- udp_destination_ip 7 IP address in local network where Super-Modem will
stream data

- udp_destination_porti UDP port where Super-Modem will stream data

If you need more information about UDP streaming here -
https://marvelmind.com/pics/UDP_C example.zip

mMarvelmlnd
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5.2. SW update (USB/Radio/DFU)

This chapter describes three general ways of SW update. Regular - using USB
connection, or Radio connection. And SW update for special cases (if SW version gap
is very big, or regular SW update do not work) i DFU Programming.

5.2.1. SW update via USB

Usually, SW update via USB is used for the very first time you starting up the system. It
allows you to make an update up to actual SW version very quickly before the system
deployment.

Pros: Quick SW update per beacon.

Cons: All the devices should be connected to the PC via USB cable. If you already
deployed the system, you will need to unmount it.

How to:

- Launch the Dashboard

- Make sure that the beacon is on

- Connect beacon to your PC via USB cable

- When beacon connected to the Dashboard, go to fiFirmwared Y fiUpload firmwareo

D Dashiasrd - robets mansgement V7050 utimate — o x
File Language View | Fam
fesint || Wnteal Virte changes Cancel changes
Ui Commaond et |
A e vermon T pr—
A Powerswefcsons | enabled/acine
@ Hedgehog mode daied
Seepeotage V54D [im
Time fom st s 000025/ 17.4244.0
= ' . : . . : ‘ o o : . . RSSfrom modse, oe, 102
S5 1o modem, dém
. ®:=—-
300 Caner bwavercy. W 9130
Fodo charme o
@ .
- : [[eee— zn
WNrasonc equncy. HE (10065000 | 22000
[

Siream capiure

X

HERIAEEEEEHE
& 4 g

X Realtine player backward (. 127)
FesHine playes foomard (0127)

S (el
ere Freeze zone
ol
o
>
00 ¥ W =
BT -0 o= v owew|[] Owes|[]  owes|(] Owew|[]  Owes|[] Owes|[] Sevews|(]) oo ] o a| [ savemep mo || Reset Seep || Wk | Tmesmc || Zemmu
WndoorGPS || Cever| ] Oevemrf| ] Oeverte] ] eweert| [ Deverd] (] encert| ] oeveeit| | ) | ) Y ] u] w | | Erusamag | new []/cmAL| | oespsken | | Detat
Connected: COM35 3,343 ¥: 2592 ° S tetal, 0 failed (0%)
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- Choose .hex SW file for your device (Be careful with IA and NIA architectures, do
not mix it)

- Clcki Next o

L
lFI: Language  View Fimware Licenses Help
Q) marveimind] Reasst | weem Wite changes  Cances changes

ootic .

= cou0_ oo comers | 62547 ]

|1 2 Femare update Bescon22 - o X Frmuare verson V7,050 Super-Boscon )

[< Ipcie ot senlar basces Rowersos finsie Snitiod /ssve

presbes dustied
gl - fnkntd Sueol votuoe, V0542) 3%
-
[0 \hins\iest_rslase._5/_2022_04_07\marveniod_SW_2022_04_0%\S oltware_shsuger_be] Open e Tive from reset, hm s 000444/ 174653/0

RSS! rom modem. dBm 102
RSS110 modem. g
P Gerersl
Rado fwauency band 515 MHe
Cawer frequency MHz 9190
Radocherrel ]
Device address (1 254) u
Messred tempershre T a
rasonsc trequency. b (100 65000) 22000
 Dosind wond 1.0 00 1
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oo []  owew|[]  Owest|[]  Dwest|{]  cewest|[] [u] O owws]  oem|[]  owed{] o o swermp | Lostmap || Reset Swep || Weleup | Tmesync || Zwo U
Soet|[]  CweT|[]  Owe|[] Cowtl[] GeemS|[] Dwest|[]  Owem|[]  OwedS|[] Owess|[] Cwesd|[] Oeees® v | tmems pew v [T]CTAL Gemsksp| | Ode

0 total Ofailed O%)

- Wait until beacon update finishes

Note: Press Default button for every beacon after SW update

- Repeat for all your beacons

Be careful: Default button will apply full defaul
address. If you had some custom Radio settings before, it would be changed to
153kbps Radio profile, 0 Radio channel
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5.2.2. SW update via Radio

Usually, SW update via USB is used for the very first time you are starting up the system.

It allows you to make an update up to actual SW version very quickly before system
deployment.

Pros: Allows you to keep your system in its place and update SW remotely

Cons: Not as fast as USB SW update

How to:

- Launch the Dashboard

- Make sure that the modem is connected to the Dashboard (via USB)

- Ensure that you can see your beacons via radio in the Dashboard

- Click on the beacon you want to update

- gotofFirmwared Y fiUpload firmwared Y Choose .hex SW file for your device
(Be careful with 1A and NIA architectures, do not mix them)

- Clcki Next o
- Wait until beacon update finishes

- Repeat for all your beacons

- Note: with additional license you can enable simultaneous update of multiple
beacons (stationary and mobile)

(I'n
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5.2.3. SW update via DFU Programming

o Not applicable to AOut dooudodrvergonssi ons of originall

Usually, SW update happen using regular USB or Radio SW update. But in case when you

didnét update your system for a long time (and ge
some unexpectable troubles 7 please do the DFU Programming SW update. This chapter

describes DFU update for different types of devices.

Pros: Ultimatum SW update i erases all glitches, settings and etc. Makes it possible to
revive beacon if fAeverything goes bado

Cons: More complicated than a regular SW update, clears all settings i Save map file
not to lose your map

To make a DFU Programming, you need to know where hardware reset button and DIP
switches are placed.
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5.2.3.1. Reset button and DIP switch placement

- Super-Beacon:

Reset button

DIP switches

- HW v4.9 Beacon:

Reset button (on side)

DIP switches

- Mini-RX beacon:

Reset button

Disassemble

)

Carefully

‘ W Marvelmind |

( robotics |

DIP switches
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- Mini-TX beacon:

Disassemble Reset button (on the other side)

)

Carefully

DIP switches

Industrial beacons have no switches and reset buttons, but they have magnetic DFU
switch and magnetic Reset button:

- Industrial Super-Beacon-Plastic:

Magnetic Reset side Magnetic DFU switch side

- Industrial Super-Beacon Metal-25kHz:

Magnetic Reset side Magnetic DFU switch side

mMarvelmlnd
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- Beacon Industrial-RX:

Magnetic Reset side Magnetic DFU switch side

- How to enter into DFU mode and Reset different types of Modems:

- Modem HW v5.1:

Hardware Reset button (on side)

DFU mode pins

Hardware Reset button (on side)

DFU mode pins

- Super-Modem:

Magnetic Reset side Magnetic DFU switch side

mMarvelmlnd
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5.2.3.2. DFU Programming process:

1. Enter device into DFU Mode:

- For regular and non-Industrial versions of beacons 1 switch DIP
switches into positions shown on the picture (both up) and press the
Reset button 7 device will go into DFU mode

- For Industrial versions of beacon and Super-Modem i attach one
magnet to the DFU switch side, and attach for 1 second the second
magnet to the Reset side of the device i device will go into DFU mode
(Do not forget to power Industrial versions of beacon and Super-
Modem i they do not have internal battery)

- For Modem HW v5.1 and Modem HW v4.9 1 short DFU mode pins and
press the Reset button i device will go into DFU mode

2. Connect the device via USB to your PC (Do not forget to power Industrial
versions of beacon and Super-Modem i they do not have internal battery).

Run DfuSe (Choose whichever works the best for your Windows: DfuSe v3.0.4
or DfuSe v.3.0.5., DfuSe v3.0.6

3. In the upper left corner of the DfuSe program, you will see a device connected
in the DFU mode (If not i reenter device into DFU mode).

4, Choose the DFU driver (file) for the beacon.
i DfuSe Demo (v3.0.3) — *

Available DFU Devices
STH Device in OFL Mode | Application Mode; DFU Mode:;

S VendorD: | | VendoriD: 0483
Supports Upload I anifestation tolerant
Supports Download Accelerated Upload [ST) Procuct 1D: I:l Procuct ID; [DF11
Can Detach . .
Wersion: Wersion: | 2200
Enter DFU mode/HID detach Leave DFU mode |:| -
Actiong
Select Target(z]: . .
Target|d  MName Ayvallable Sectors [Double Click for more)
an Internal Flash Ed zectors...
m Option Bytes 1 sectorz...
Upload Action Upgrade or Verify Action
File: File:
Vendor D Targets i file:
Chooze... Upload Procuct 10

Transfered data size

0 KB[0 Bytes) of O KE[D Bytes)

Wersion:

[ *erify after download

[] Optimize Upgrade duration (Remaove some FFs)
Operation duration

00:00:00 Chooze... Uparade Werify

Abort Guit

5. Click the UPGRADE button.

6. After a couple of seconds, the DFU will be uploaded to the beacon. Make
sure it takes 11 3 seconds and does not happen instantly. Otherwise, the SW
has not been uploaded correctly. If the DFU appears to upload immediately,
check the "Choose" button you used or change the version of DfuSe SW you
selected.
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http://www.marvelmind.com/downloads/Software.zip
http://www.marvelmind.com/downloads/DFU/DfuSe_Demo_V3.0.5_Setup.exe
https://marvelmind.com/pics/en.stsw-stm32080_v3.0.6.zip
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7.

10.

Exit from the DFU mode:

- For regular and non-Industrial versions of beacons 1 switch DIP
switches into positions shown on the picture (Left i down, right i up)
and press the Reset button i device will exit from DFU mode

- For Industrial versions of beacon and Super-Modem i remove one
from the DFU switch side, and attach for 1 second the second magnet
to the Reset side of the device i device will exit from DFU mode

- For Modem HW v5.1 and Modem HW v4.9 i shot circuit DFU mode
pins and press the Reset button 1 device will go into DFU mode

Start the Dashboard, left device connected to the PC via USB (Do not forget
to power Industrial versions of beacon and Super-Modem i they do not have
internal battery), device should appear in the Dashboard.

Check SW on the beacon afterwards.

Everything should be OK with SW now. DFU programming is complete.
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5.2.3.3. DFU troubleshooting

If you experience difficulties in DFU programming, please try the following:

Change USB cable

Install a different DfuSe version (whichever works best with your Windows).
Here you will find different versions of DfuSe: DfuSe v3.0.4, DfuSe v3.0.5 or

DfuSe v3.0.6

Use a different computer with a different version of Windows or another
operating system

mMarvelmlnd
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http://www.marvelmind.com/downloads/Software.zip
https://marvelmind.com/pics/DfuSe_Demo_V3.0.5_Setup.zip
https://marvelmind.com/pics/en.stsw-stm32080_v3.0.6.zip
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6. Setting up the system

6.1. Introduction

Our system supports Non-Inverse Architecture and Inverse Architecture. But we
strongly recommend to start from NIA in 2D configuration (2 stationary beacons and 1
mobile beacon). As you achieved perfect results in NIA, you can set up the system in
IA.

Check:

8 basic steps from unpacking to autonomous drive/flight

];lﬂ Step-by-step quide on how to build complex maps

Detailed explanation of complex map building:

Building submaps: Part 1

Building submaps: Part 2

°Q])Marvelmlncl
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https://marvelmind.com/pics/architectures_comparison.pdf
https://marvelmind.com/how_to_use_and_integrate_indoor_positioning_system/
https://youtu.be/I-QdPkn6fxk
https://youtu.be/B5pPsCsZjB8
https://youtu.be/nCyp3wYZxak

6.2. DIP switch positions

This chapter shows different DIP switchers positions of devices on the example of a
Super-Beacon.

6.2.1. DIP switch position for OFF beacon

When DIP switch in this position 7 only charge of device is possible.

Reset button

DIP switches

6.2.2. DIP switch position for work and HEX programming

Put DIP switch to this position:
- To turn on the beacon

- For HEX programming (via Dashboard)

Reset button

DIP switches

6.2.3. DIP switch position for DFU programming

Put DIP switch to this position:
- For DFU programing (via: DfuSe v3.0.5 or DfuSe v3.0.6)

Reset button

DIP switches

Put DIP switch to position for work and restart beacon after DFU programming.

mMarvelmlnd
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https://marvelmind.com/pics/DfuSe_Demo_V3.0.5_Setup.zip
https://marvelmind.com/pics/en.stsw-stm32080_v3.0.6.zip

6.3. Starter Set Super-MP-3D (NIA and 1A)

The steps below describe the very first time you set up the system in NIA.

Super-Beacons and Modem HW v5.1 required.

This Set can bused in IA and NIA. Use NIA Software for Non-Inverse Architecture and
|A Software for Inverse Architecture.

6.3.1.Unpack the system. Look at a similar unpacking video of HW v4.9. The
videos have certain differences but the basic are the same: Unpacking
];ﬂ Marvelmind Precise (+-2cm) Indoor "GPS"
6.3.2.Charge all the beacons using USB cable. Full charging takes about 1-2 hours

6.3.3.Turn the beacons on: Place DIP switches as shown on the picture below

Reset button

DIP switches

6.3.4.Download SW Pack
6.3.5.Update all the beacons (HEX programming):

6.3.6.Run the Dashboard and update the SW for all beacons and modem using
Dashboard => Firmware => Choose the file => Program

6371 f you see the message fANot found modem con
USBO in the Dashboard or your PC does not r
usually means that the STM32 driver is not installed. To install the driver,
download it with link at top window in the Dashboard and run the installation
file, then click on the link under and install the driver

mMarvelmlnd
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https://marvelmind.com/product/starter-set-super-mp-3d/
https://marvelmind.com/product/starter-set-super-mp-3d/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/modem-hw-v5-1/
https://youtu.be/sOce7B2_6Sk
https://youtu.be/sOce7B2_6Sk
https://marvelmind.com/pics/marvelmind_SW.zip
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6.3.8.Ensure that:

6.39You are programming the modemés SW to the m

to the beacon

6.3.10. You are using SW for Super-beacon, if you have Super-beacon; and

you

have the SW from the same SW pack, i.e., the Dashboard SW, modem SW,
and beacon SW must be from the same SW pack

6.3.11. If SW flashed SUCCESSFULLY, MOVE DIRECTLY TO 6.3.13. If you

have some problems with HEX programming, use DFU programming:

6.3.11.1. DFU programming or SW uploading is used when HEX SW uploadi

ng

in the Dashboard cannot be used. For example, when you are updating

from a very old SW version or when the SW includes major change
the system and the only possible way to update the SW is via DFU
programming

6.3.11.2. After the DFU SW upgrade, future SW upgrades can be done in a
regular manner via the Dashboard

6.3.11.3. To start programmi n g , move the beaconds
programming mode, as described in the paragraph on DIP switch
modes

6.3.11.4. Download the latest SW package, unzip it, and select the proper
version of the SW for your HW and for your frequency variant.
Remember that for DFU programming, you should use DFU SW
(Df usSe), not Dashboardés . hex

6.3.11.5. Download DfuSe

6.3.11.6. Here you will find different versions of DfuSe. v3.0.5 or v3.0.6,

s to

DI P switcl

file

whichever works the best for your Windows: DfuSe v3.0.5 or DfuSe

v3.0.6

6.3.11.7. DFU Programming:

6.3.11.8. Put DIP switch into Power = ON, DFU = ON II
12

6.3.11.9. Connect the beacon via USB to your PC

6.3.11.10. Run DfuSe

6.3.11.11. Press the RESET button on your beacon

6.3.11.12. In the upper left corner of the DfuSe program, you will see a device
connected in the DFU mode
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https://marvelmind.com/pics/marvelmind_SW.zip
https://marvelmind.com/pics/DfuSe_Demo_V3.0.5_Setup.zip
https://marvelmind.com/pics/en.stsw-stm32080_v3.0.6.zip
https://marvelmind.com/pics/en.stsw-stm32080_v3.0.6.zip
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6.3.11.13.

6.3.11.14.

6.3.11.15.

6.3.11.16.

6.3.11.17.

6.3.11.18.

6.3.11.19.

6.3.11.20.

6.3.11.21.

6.3.11.22.

Choose the DFU driver (file) for the beacon

& DfuSe Demo (v3.0.5) — b4

Available DFU Devices
5TM Davice in DFU Mode | Application Mode: DFU Mode:

o VendorD: | | VendorID: 0483
Supports Upload Manifestation tolerant
Supports Download Accelerated Upload [ST)  Procuct 1D: I:I Procuct 1I0; | DFTT
Can Detach . .
Wersion: Yersion: | 2200
Enter DFU mode/HID detach Leave DFL mode I:I -
Actions
Select T arget(s): . .
Targetld  Mame Available Sectors [Double Click. for more)
o0 Internal Flash B4 sectors...
m Option Bytes 1 sectors. ..
Upload Action Uparade or Werify Action
File: File:
Vendor [0 Targets in file:
Chooge... Upload Procuct |D:
Transferred data size e
O KE(0 Bytes) of O KE[O Bytes
(0Bytes) (0Bytes) [ *erify after download

[ Optimize Uparade duration [Femave some FFs)
Operation duration

00:00:00 Choose. .. Upgrade Werify
| §

Abort Guit

Click the UPGRADE button

After a couple of seconds, the DFU will be uploaded to the beacon.
Make sure it takes 11 3 seconds and does not happen instantly.
Otherwise, the SW has not been uploaded correctly. If the DFU appears
to upload immediately, check the "Choose" button you used or change
the version of DfuSe SW you selected

Move the DIP switch into Power = ON, DFU = OFF

Start the Dashboard and press the RESET button on the beacon
Check SW on the beacon afterwards

Everything should be OK with SW now. DFU programming is complete
Follow the same scenario for the modem:

After uploading DFU driver by DfuSe short circuit pins as shown on the
picture (for v4.9) and press Reset button

FEEEN

led1 [l
led2

'Q])Marvelmmd
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Modem will go to DFU mode. Press UPGRADE button in the DfuSe
program
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6.3.11.23. After a couple of seconds, the DFU will be uploaded to the modem.
Make sure it takes 1-3 seconds and does not happen immediately.
Otherwise, the SW has not been uploaded correctly. If the DFU appears
to upload immediately, check the "Choose" button you used or change
the version of DfuSe SW to a different one

6.3.11.24. Disconnect the short circuit
6.3.11.25. Start the Dashboard and press RESET button

6.3.12. If you experience difficulties in DFU programming, please try the
following:

6.3.12.1. Use a different computer with a different version of Windows or another
operating system

6.3.12.2. Install a different DfuSe version (whichever works best with your
Windows)

6.3.13. If you have uploaded the latest firmware for all the boards, you can start
to activate the system:

6.3.14. While the beacon or modem is connected to the Dashboard, click the

DEFAULT button on the Dashboard to upload the default settings. Do it after
each SW upgrade for all devices!

Reset Sleep Wake up Time sync Zero MU
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6.315. Write down the

b ef@twecuse®ischaage the adldress at o
your convenience. Enter device address and press ENTER, after - press
write changes button. Beaconsbaddresses should not be repeated.

Read all Write all Write changes Cancel changes
CPUID Copy to clipboard 023254
Firmware version v/ 044 Super-Beacon
Power save functions enabled / active
Hedgehog mode disabled
Supply voltage, V (3.5.4.7) N
Time from reset, h:m:s 00:22:13 /145557 /0
RS55! from modem, dBm -53
R551to modem, dBm -56
Profile General
Radio frequency band "915 MHz"
Camier frequency, MHz 915.0
Radio channel 1]
Device address (1..254) 11
Height, m (-320.000..320.000) in submap 0 )
Measured temperature, “C 23
Litrasonic frequency. Hz (100..65000) 31000
Desired speed. % (0..100) n/a
MU
Parameters of radio
Ltragound
Interfaces
Misc. settings
Hedgehogs pairing
Realtime player disabled
Realtime player backward (0..127) 3
Realtime player forward (0..127) B

°Q]JMarvelmlncl
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6.3.16. Choose one of the beacons and enable fHedgehog modeo

CERU I Copy to clipboard 08421E

Firmware version w7 400i Super-Beacon-2
Power save functions active
Hedgehog mode enabled . )

Supply voltage, V (3.50..4.35) :

Time from reset, h'm:s 00:02:55 /192054 /0
R551 from modem, dBm -31

R551to modem, dBm n/a

Profile General (315 MHz band)
Camier frequency, MHz 919.0

Radio channel 0

Device address (1..254) 104

Height. m (-320.000..320.000) 0.000

Measured temperature, “C 23

Ltrasonic frequency. Hz (100..65000) 45000

Advanced settings (+) expand

ML {+) expand

Parameters of radio |+) expand

Utrasound (+) expand

Interfaces |+) expand
Georeferencing (+) expand

Misc. settings |+) expand

Hedgehogs pairing (+) expand

Realtime player streaming disabled

Realtime player for gaps disabled

Realtime player backward (0..127) 3

Realtime player forward (0..127) 5

6.3.17. Press the RESET button on your beacons and modem after programming

6.3.18. After programming devices with the latest software, the modem and

beacons are ready for use

6.3.19. Place the stationary beacons high on the walls vertically in a way that will

provide optimal ultrasonic coverage. Write downthe beaconds hei ght
change in the settings. The help video on installation can be found here - Help:

how to place beacons

f o

°Q])Marvelmlnd
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https://youtu.be/WY0HkLzmjys
https://youtu.be/WY0HkLzmjys
https://youtu.be/WY0HkLzmjys
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Side view of 2D configuration:

Stationary beacon
Stationary beacon

Mobile beacon
N\ h Iy
¢ I Modem

Top view of 2D configuration:

3 ¥

See

F46m

__ Y

A

Y

F6-10m

More information about placement you can find in Placement Manual
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https://marvelmind.com/pics/Marvelmind_Robotics_ENG_placement_manual.pdf
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6.3.20. Connect the modem/router via USB to a Windows PC with the Dashboard
installed

6.3.21. Runthe Dashboard. In the left corner of the Dashboard, the modem should
be shown as connected

6.3.22. Wake up all beacons by selecting them on the Dashboard panel

Only 4 stationary beacons may be in 1 submap. If you wake up more beacons,
create new submapfort hem or it wonodét be displayed
of distances.

6.3.23. It may take up to 7-10 seconds for the beacons to wake up

6.3.24. Notice, that if the modem is not active and is not powered, the beacons will
go into sleep mode automatically after 1 minute

6.3.25. The system may run the frequency search, if it is the very first time you are
waking up the beacons. If this step does not work, disconnect the modem and
connect that beacon again via USB. Press the DEFAULT button in the
Dashboard and the Read All button to make sure that the radio settings are the
default ones

6.3.26. Check that the radio settings on the modem and the radio settings on the
beacon are the same

6.3.27. Now you can check RSSI, voltage, ultrasonic filter settings, etc. on the
panel on the right corner of the Dashboard

Supply voltage. V 395
Desired speed, % (0..100) 30
Height, m (-320.000..320.000) 0.000
Time from reset, hm's 00:01:26 R
Measured temperature, 'C 23
RSSI, dBm 28
Radio frequency band 915 MHz
Camier frequency, MHz 919.000
Device address (0..254) 30
Radio channel 0
Uktrasonic frequency, Hz (100..65000) 25000
Fitter selection 3 kHz

o

n

t

he m
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6.3.28. Enter the height of stationary beacons. Choose beacon in the list and enter

height value
Read all Write all

CPUID Copy to clipboard 013326
Firmware version V6.192 Super-Beacon
Power save functions enabled
Hedgehog mode enabled
Inverse system disabled
Distances only mode disabled
Supply voltage, V 395
Desired speed {0100,

eight, m (-320.000..320.000) 0.000
Time from resel, hms 000
Measured temperature, T 23
RSSI, dBm -28
Radio frequency band 915 MHz
Carier frequency, MHz 919.000
Device address (0..254) 30
Radio channel 0
Uktrasonic frequency, Hz (100..65000) 25000
Fiter selection I kHz

o Enter the height for mobile beacon if you are using 2D mode

6.3.29. In the current version one modem supports 250 beacons (mobile +
stationary combined). If you do not see some of your connected beacons on
the map, you may need to scroll to find their addresses

6.3.30. Double click on the device both to put it into sleep mode and to wake
itup

|:| Device14 |:| Device15 |:| Device 18 |:| DevicalT

6.3.31. The map will form and zoom in automatically

LFe !
i1
13!
28|

6.3.32. If the map does not form well, check the table of distances in the left
corner of the Dashboard. The cells must be colored in white; it means the
distances between stationary beacons are measured correctly

9% Q) Marvelmind
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6.3.33. If you see in the table some empty cells or marked yellow/red, it is an
indication that distances between Some beacons are measured inconsistently
or not measured at all. Try to re-position them because usually there is an
obstruction of some sort in the between the beacons. If you have any problems
I check Table of distances chapter

6.3.34. Make a service zone, clicking on the map with Shift + Left click. See
Submaps chapter for more details

A%

= ©
Loy
28

6.3.35. Freeze the Submap by clicking the button. Stationary beacons will stop
measuring relative distances and will be ready to measure distance from the
mobile beacon(s)\

|pdate
Auto @ 5}

Freeze submap!

| Freeze submap

s 1M
Save map Load map
Eraze map new e

cm)Marvelmlnd
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[

6.3.36. Turn on and wake up the mobile beacon following the same steps as with
the stationary beacon. More details in our video: https://youtu.be/AdaRsjH2- E

{
S
[
B =
iam
&
C) Ly (©)
E5 25 :
(Ao Jfrom]
4 E=— ¥
e I I DR O oo oees|Q o] e | [] Deesd] ] deween: | [ savemsp || Loadmap
6.3.37. Ifyou see on the devicesd panel in the Da:

colored orange, it means there are some differences in some of the settings
between beacons. For example, some sensors may be off or some ultrasonic
or radio settings may be different. You can change the settings for sensors
manually by clicking on the panel on the upper right corner of the Dashboard
to change the cells from gray to green to turn on sensor. It is recommended
that the default settings on all beacons and the modem are used if this is your
first time using the system.

6.3.38. If all looks good and table of distance still colored white, freeze the map.

e

|pdate |

Auto |.&.pp|§,-’ s%

. Freeze map

Unfreeze submap

v . : . 25 Cme

v —
Save map Load map
Eraze map | |NEW =

mMarvelmlnd

robotics


https://youtu.be/A4aRsjH2-_E

99

6.3.39.

The system is now fully operational.

D Dashbosed - robots management v7.200 uhtimate

Fle Lingusge View Firmare Licenses Help
A marvelmind
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| [Emserop |[nev  ~||[7][cTRL| | Do | DN

- =] x
Resdat || Witest e e
o ooy o cotewd | G625
B . = e — Fimmeare version ¥7.200 Super-8eacond
) | Power save hnciars enied / scime
S Wedgehegmode | duskled
- o 0 a5 5 Suppy ohoge, V350 430 )
.. . . . Time from reset. hm's. 0043077174011 /0
m At | @
RSS! ta modem. dBm 2
- e =]
o Radw frequency band 915 M-y’
Comerbeouercy Mz | @80
Radio charmel 0
Devics addsa (1259 f
.. Hesght, m (-320.000..320.000) in submap 0 1.800
e Measured temperature T n
...... . Utramonic frequency. Hz (100. 65000 15000
[ —
Pl e =
...... O e
ictoces tlespend
- E Mo setirgs expand
P pr—— Flegand
c Reatime player disabled
Realtme player backward (1.127) k]
Realtime player forward (0.127) 5

Tmesyee | Zem MU

6.3.40.

In the Dashboard, you can upload a picture / map of your room. You can
use a different picture for every floor. Go to Loading the floorplan (Help video:
https://www.youtube.com/watch?v=NHUNCtJIY Xc)
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https://www.youtube.com/watch?v=NHUnCtJIYXc

6.4. Starter Set HW v4.9

The steps below describe the very first time you set up of the system in NIA. Beacons
HW v4.9 with the same frequencies and Modem HW v4.9 required.

This is Non-Inverse Architecture. Use NIA Software ONLY

obotics

];;[ 6.4.1.Unpack the system. Watch the help video: https://youtu.be/sOce7B2_ 6Sk
6.4.2.Charge all the beacons using USB cable. Full charging takes about 1-2 hours

6.4.3.Turn the beacons on: Place DIP switches as shown on the picture below

Reset button (on side)

DIP switches

6.4.4.Download SW Pack
6.4.5.Update all the beacons (HEX programming):
- Run the Dashboard and update the SW for all beacons and modem using Dashboard =>

Firmware => Choose the file => Program

- I'f you see the message fiNot found modem connectdi
Dashboard or your PC does not recognize beacons/modem, it usually means that the
STM32 driver is not installed. To install the driver, download it with link at top window in the
Dashboard and run the installation file, then click on the link under and install the driver

Ensure that:
- You are programmingthe mo d e mo6 s th® Wodénoandtheb e a ¢ o n 6 ghe Isel¢ort o

- You are using SW for HW v4.9, if you have HW v4.9; and you have the SW from the same
SW pack, i.e., the Dashboard SW, modem SW, and beacon SW must be from the same
SW pack. Donét mix SW releases
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If SW flashed SUCCESSFULLY, MOVE DIRECTLY TO 4.2.6. If you have some
problems with HEX programming, use DFU programming:

DFU programming or SW uploading is used when HEX SW uploading in the Dashboard
cannot be used. For example, when you are updating from a very old SW version or when
the SW includes major changes to the system and the only possible way to update the SW
is via DFU programming

6.4.5.1.

6.4.5.2.

6.4.5.3.

6.4.5.4.

6.4.5.5.

6.4.5.6.

6.4.5.7.

6.4.5.8.

6.4.5.9.

6.4.5.10.

6.4.5.11.

After the DFU SW upgrade, future SW upgrades can be done in a regular
manner via the Dashboard

To start programmi ng, move the
programming mode, as described in the paragraph on DIP switch modes

Download the latest SW package, unzip it, and select the proper version
of the SW for your HW and for your frequency variant. Remember that
for DFU programming, you should use DFU SW (DfuSe), not
Dashboardds . hex file

Download DfuSe

Here you will find different versions of DfuSe. v3.0.5 or v3.0.6, whichever
works the best for your Windows: DfuSe v3.0.5 or DfuSe v3.0.6

DFU Programming:

Put DIP switch into Power = ON, DFU = ON
Connect the beacon via USB to your PC
Run DfuSe

Press the RESET button on your beacon

In the upper left corner of the DfuSe program, you will see a device
connected in the DFU mode

beaconbds
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6.4.5.12.

6.4.5.13.

6.4.5.14.

6.4.5.15.

6.4.5.16.

6.4.5.17.

6.4.5.18.

6.4.5.19.

6.4.5.20.

6.4.5.21.

Choose the DFU driver (file) for the beacon

& DfuSe Demo (v3.0.5) - x

Awailable DFU Devices
5TH Davice in DFU Mode | Application Mode: DFL Maode:

- VendariD: | | VendorID: 0483
Supports Upload M arifestation talerant
Supports Download Accelerated Upload [ST]  Procuct 1D: I:I Procuct 1D; [DF11
Cem Dl Wersion: I:I Wersior: | 2200
Enter DFL mode/HID detach Leave DFU mode
Actiohs
Sl vem=lk) Targetld  Mame Available Sectors [Double Click for mare]
oo Internal Flazh B4 sectors...
m Option Bytes 1 sectors...
Upload Action Uparade or Yerify Action
File: File:
Vendor D Targets in file:
Choosge... Upload Procuct ID:

Tranzfered data size

0 KB[0 Bytes) of O KB[D Bytes)

Wersioh:

[ erifty after dovnload

[ Optimize Uparade duration [Femove same FFs)
Operation duration

00: 0000 Choose... Upgrade Werify

Abork it

Click the UPGRADE button

After a couple of seconds, the DFU will be uploaded to the beacon. Make
sure it takes 17 3 seconds and does not happen instantly. Otherwise, the
SW has not been uploaded correctly. If the DFU appears to upload
immediately, check the "Choose" button you used or change the version
of DfuSe SW you selected

Move the DIP switch into Power = ON, DFU = OFF

Start the Dashboard and press the RESET button on the beacon

Check SW on the beacon afterwards

Everything should be OK with SW now. DFU programming is complete

Follow the same scenario for the modem:

Here is the link for the modem DFU programming. The steps are similar
to those for beacon DFU programming

After uploading DFU driver by DfuSe short circuit pins as shown on the
picture (for v4.9) and press Reset button

FEEEN

led1 I
led2 I

'Q))Marvelmmd
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6.4.5.22.

6.4.5.23.

6.4.5.24.

6.4.5.25.

6.4.5.26.

6.4.5.27.

6.4.5.28.

Modem will go to DFU mode. Press UPGRADE button in the DfuSe
program

After a couple of seconds, the DFU will be uploaded to the modem. Make
sure it takes 1-3 seconds and does not happen immediately. Otherwise,
the SW has not been uploaded correctly. If the DFU appears to upload
immediately, check the "Choose" button you used or change the version
of DfuSe SW to a different one

Disconnect the short circuit
Start the Dashboard and press RESET button

If you experience difficulties in DFU programming, please try the
following:

Use a different computer with a different version of Windows or another
operating system

Install a different DfuSe version (whichever works best with your
Windows)

If you have uploaded the latest firmware for all the boards, you can start to activate the

system:

6.4.6.While the beacon or modem is connected to the Dashboard, click the
DEFAULT button on the Dashboard to upload the default settings

1 map

Distances only mode

Supply voltage, W

Supply voltage motors, V 0.00

Coordinates im), X ;Y 0.000 ; 0.000

Desired speed, % (0. 100) 30

Speed base, cm/s 200.0

Cument speed, cm/s 00

Height, m {-320.000..320.000) 0.000

Height, m (-320.000..320.000) 0.000 W
Reszet Sleep Wake up Time sync Zero IMU

0 0 total, 0 failed (0%5)
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6.4.7.Write downthebeacondés address for futuate use or c
your convenience as shown here. Beaconsbaddresses should not be

repeated.
Heagenog moge enapiea
Inverse system enabled
Digtances only mode disabled
Supply voltage, V 370
Desired speed, % (0..100) 0
Time from reset, h'm:s 00:00:04 R
Measured temperature, C 23
R551, dBm 74
Radio frequency band 515 MHz
Carmier frequency, MHz o :
Device address (0. 254) C [
Radio channel T~
Utragonic frequency, Hz (100..65000) n/a
Fitter selection n/a
MU
Parameters of radio
Ultrasound
Interfaces
Georeferencing
Misc. settings
Hedgehogs pairing
Realtime player disabled
Realtime player backward (0..127) 3
Realtime player forward (0..127) L
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6.4.8.Choose one of the beacons and enable fHedgehog modea Use this beacon
as a mobile beacon in future

CEU I Copy to clipboard 08421E

Firmware version w7/ 400 Super-Beacon-2
Power save functions active
Hedgehog mode E enabled )

Supply voltage, V (3.50..4.35) y

Time from reset, h:m:s 00:02:55 /1952054 /0
R551 from modem, dBm -3

R551to modem, dBm n/a

Profile

Carmier frequency, MHz 515.0
Radio channel 1]

Device address (1..254) 104
Height. m (-320.000..320.000) 0.000
Measured temperature, “C 23
Ltrasonic frequency. Hz (100..65000) 45000
Advanced settings {+) expand
ML {+) expand
Parameters of radio {+) expand
Ltrasound (+) expand
Interfaces {+) expand
Georeferencing (+) expand
Misc. settings {+) expand
Hedgehogs pairing (+) expand
Realdime player streaming disabled
Realtime player for gaps disabled
Realtime player backward (0..127) 3
Realtime player forward (0..127) B

6.4.10.

6.4.11.

beacons are ready for use

provide optimal ultrasonic coverage. Wr | t e
change in the settings. The help video on installation can be found here -

https://youtu.be/WYOHKLzmjys

General (915 MHz band)

down

6.4.9.Press the RESET button on your beacons and modem after programming

After programming devices with the latest software, the modem and

Place the stationary beacons high on the walls vertically in a way that will

t h etfobfetaec on6s hei
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Side view of 2D configuration:

Stationary beacon Stationary beacon

= i

Mobile beacon

?

“— —

¢ I Modem

Top view of 2D configuration:

Sem

FZ6m

= |

Ny
>

- F6-10m

6.4.12. Connect the modem/router via USB to a Windows PC with the Dashboard
installed

6.4.13. Runthe Dashboard. In the left corner of the Dashboard, the modem should
be shown as connected

6.4.14. Wake up all beacons by selecting them on the Dashboard panel

Only 4 stationary beacons may be in 1 submap. If you wake up more beacons,
create a new submap for them or it wonot be displayed
table of distances

(0]

6.4.15. It may take up to 7-10 seconds for the beacons to wake up

6.4.16. Notice, that if the modem is not active and is not powered, the beacons will
go into sleep mode automatically after 1 minute

6.4.17. The system may run the frequency search, if it is the very first time you are
waking up the beacons. If this step does not work, disconnect the modem and
connect that beacon again via USB. Press the DEFAULT button in the
Dashboard and the Read All button to make sure that the radio settings are the

default ones

6.4.18. Check that the radio settings on the modem and the radio settings on the
beacon are the same

n

t

he ma

cm)Marvelmlnd

robotics



107

6.4.19. Now you can check RSSI, voltage, ultrasonic filter settings, etc. on the
panel on the right corner of the Dashboard

Supply voltage, V 395
Desired speed, % (0..100) 30
Height, m (-320.000..320.000) 0.000
Time: from reset, hm's 00:01:26 R
Measured temperature, 'C 23
RSS!, dBm 28
Radio frequency band 915 MHz
Camier frequency, MHz 919.000
Device address (0..254) 30
Radio channel 0
Uktrasonic frequency, Hz (100..65000) 25000
Filter selection 31 kHz

6.4.20. Enter the height of stationary beacons. Choose beacon in the list and
enter height value

Read all Write all
CPUID Copy to clipboard 013326
Fimware version V6.192 Super-Beacon
Power save functions enabled
Hedgehog mode enabled
Inverse system disabled
Distances only mode disabled
Supply voltage, V 395
Desired sp %0 _100) a0

ht, m (-320.000..320.000) 0.000

Time from reser. s -
Measured temperature. C 23
RSSI, dBm -28
Radio frequency band 915 MHz
Camier frequency. MHz $19.000
Device address (0. 254) 30
Radio channel 0
Uktrasonic frequency. Hz (100..65000) 25000
Fitter selection IkHz

o Enter the height for mobile beacon if you use 2D mode

6.4.21. Inthe current version one modem supports 250 beacons (mobile +
stationary combined). If you do not see some of your connected beacons on
the map, you may need to scroll to find their addresses

6.4.22. Double click on the device both to put it into sleep mode and to wake it up
6.4.23. The map will form and zoom in automatically
6.4.24. If the map does not form well, check the table of distances in the left

corner of the Dashboard. The cells must be colored in white; it means the
distances between stationary beacons are measured correctly

D Dashboard - robots management v7.048 ultimate

File Language View Firmware Licenses Help

Q]] Marvelmind

robotics
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G

3D

Clear map

Findn 4Hrmemod e
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6.4.25.

If you see in the table some empty cells or marked yellow/red, it is an

indication that distances between Some beacons are measured
inconsistently or not measured at all. Try to re-position them because usually
there is an obstruction of some sort in the between the beacons. If you have
any problems i check Table of distances chapter

6.4.26.

Make a service zone, clicking on the map with Shift + Left Click. See

Submaps chapter for more details

6.4.27.

Freeze the map by clicking the button. Stationary beacons will stop

measuring relative distances and will be ready to measure distance from the
mobile beacon(s)

6.4.28.

Turn on and wake up the mobile beacon following the same steps as with

the stationary beacon. More details in our video: Demo: converting beacon to
mobile beacon ("hedgehog")

6.4.29.

I f you see on the deviddhatdshébepcamise!| i n t he D¢

colored orange, it means there are some differences in some of the settings
between beacons. For example, some sensors may be off or some ultrasonic
or radio settings may be different. You can change the settings for sensors
manually by clicking on the panel on the upper right corner of the Dashboard
to change the cells from gray to green to turn on sensor. It is recommended
that the default settings on all beacons and the modem are used if this is your
first time using the system.

6.4.30.

After you freeze the map of stationary beacons, wake up the mobile

beacon. After it wakes up, it will be traceable within 5-7 seconds.
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6.4.31. The system is now fully operational.

i

10014 4878
10,001 11386
4880| 11385 6632
10.274 [ 10424 65627

clear map
Dots timeout
300

save screenshol

freeze screen

& . . L L .ZZ

2
55
H
i, EE .@ g Bl ]
beacon 22 beacon 23 beacon 24

[ o= [ devieed [ devicedl [ devie32 [ deies33 [ devieedt [ deviee 3
Connected: COM3 X 15.742, ¥:9.891

6.4.32.

i3
B

b2 4

savemep | | loadmap
erase map

1 712 total, 3 failed (0%)

In the Dashboard, you can upload a picture/map of your room. You can

use a different picture for every floor. Go to Loading the floorplan
(Help video: https://www.youtube.com/watch?v=NHUNCtJIYXc)

‘Q])Marvelmlnd

robotics


https://www.youtube.com/watch?v=NHUnCtJIYXc

6.5. Starter Set NIA-SmallDrone

The steps below describe the very first time you set up the system. Super-Beacon, Mini-
TX beacons and modem required. Note: steps below feature the Mini-RX, which is not
part of the set anymore. This will be updated later, but the process is still the same.

Super-Beacon and Mini-TX have different HW and SW from HW v4.9. Use Super-
Beacon SW for Super-Beacons, Mini-TX SW for Mini-TX beacons, HW v4.96s SW for
HW v4.9

6.5.1.Unpack the system. Take a look at a similar unpacking video of HW v4.9.
];;[ The videos have certain differences but the basic are the same:
https://lyoutu.be/sOce7B2 6Sk

6.5.2.Charge all the beacons using USB cable. Full charging takes about 1-2 hours
6.5.3.Turn the beacons on

6.5.4.Download SW Pack

6.5.5.Update all the beacons:

Reset button (on side)

DIP switches

Reset button

110 Q) Marvelmind
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https://marvelmind.com/product/starter-set-nia-03-smalldrone/
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- Run the Dashboard and update the SW for all beacons and modem using Dashboard =>
Firmware => Choose the file => Program
]
File Language View Firmware Substrate Help

m) Marvelmind| ™ %ﬂcuns available

robotics

+ " ~

) Firmware update: beacon 25 V5.7430 SLP - X

Select file with firmware
File of firmwsare

| Open file:

Cancel
clear map

Dots timeout
300

save scieenshot

freeze screen

- I f you see the message fiNot found modem connectdi
Dashboard or your PC does not recognize beacons/modem, it usually means that the
STM32 driver is not installed. To install the driver, download it through the link in the top
window in the Dashboard and run the installation file, then click on the link under and install
the driver

Make sure that that:

- You are programming the modemds SW to the modem ¢
beacon

- You are using SW for Mini-TX, if you have Mini-TX; and you have the SW from the same
SW pack, i.e., the Dashboard SW, modem SW, and beacon SW must be from the same
SW pack. Dondét mix SW releases

If SW flashed SUCCESSFULLY, MOVE DIRECTLY TO 4.4.6. If you have some
problems with HEX programming, use DFU programming:

DFU programming or SW uploading is used when HEX SW uploading in the Dashboard
cannot be used. For example, when you are updating from a very old SW version or when
the SW includes major changes to the system and the only possible way to update the SW
is via DFU programming

6.5.5.1.  After the DFU SW upgrade, future SW upgrades can be done in a
regular manner via the Dashboard

6.552. To start programmi ng, move the beaconébs
programming mode, as described in the paragraph on DIP switch modes
(DIP switch in Mini-RX and Mini-TX situated inside the body. Carefully
disassemble the body to access it, as described in paragraph How to
Flash Beacon Mini-RX)

6.5.5.3. Download the latest SW package, unzip and select the proper version of
the SW for your HW and for your frequency variant. Remember that for
DFU programming, you should use DFU SW (DfuSe), notDas hboar dos
.hex file

6.5.5.4. Download DfuSe

6.5.5.5.  Here you will find different versions of DfuSe. v3.0.5 or v3.0.6, whichever
works the best for your Windows: DfuSe v3.0.5 or DfuSe v3.0.6

DFU Programming:

6.5.5.6.  Put DIP switch into Power = ON, DFU = ON (DIP switch in Mini-RX
and Mini-TX situated inside the body. To switch it, carefully
disassemble the body)
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6.5.5.7.

6.5.5.8.

6.5.5.9.

6.5.5.10.

6.5.5.11.

6.5.5.12.

6.5.5.13.

6.5.5.14.

6.5.5.15.

6.5.5.16.

6.5.5.17.

Connect the beacon via USB to your PC
Run DfuSe
Press the RESET button on your beacon

In the upper left corner of the DfuSe program, you will see a device
connected in the DFU mode

Choose the DFU driver (file) for the beacon

i DfuSe Demo (v3.0.3) — *

Awvailable DFU Devices

STM Device it DFL Mods | Application Mode: DFU Made:

. . Wendor 1D: I:I Wendor ID: | 0483
Supports Upload I arifestation tolerant
Supparts Download Accelerated Upload [ST) Procuct D I:I Pracuct ID; | DF11
Can Detach . .
Wersion: Wersion: | 2200
Enter DFL mode/HID' detach Leave DFU mode I:I -
Achions
Select Target(s) Targetld  Mame Available Sectors [Double Click for mare]
oo Internal Flazh B4 sectors...
o Option Bytes 1 zectors...
Upload Action Upagrade or Verify Action
File: File:
Yendor ID: Targets i file:
Chonse... Upload Procuct ID-

Transferred data size “ersion:

0 KEBIO Bytes) of O KB[D Bytes) [ Veity after download

[ Optimize Upgrade duration [Femave some FFz)

Operation duration
00:00:00 Choose... Upgrade Werify
[ |

Abart Guit

Click the UPGRADE button

After a couple of seconds, the DFU will be uploaded to the beacon. Make
sure it takes 17 3 seconds and does not happen instantly. Otherwise, the
SW has not been uploaded correctly. If the DFU appears to upload
immediately, check the "Choose" button you used or change the version
of DfuSe SW you selected

Move the DIP switch into Power = ON, DFU = OFF

Start the Dashboard and press the RESET button on the beacon
Check SW on the beacon afterwards

Everything should be OK with SW now. DFU programming is complete

Follow the same scenario for the modem:

112

- Here is the link for the modem DFU programming. The
steps are similar to those for beacon DFU programming
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6.5.5.18.

6.5.5.19.

6.5.5.20.

6.5.5.21.

6.5.5.22.

After uploading DFU driver by DfuSe short circuit pins as shown on the
picture and press Reset button

1858y

led1
Lled2 0

Q) marvelmind g

robotics

Modem will go to DFU mode. Press UPGRADE button in the DfuSe
program

After a couple of seconds, the DFU will be uploaded to the modem. Make
sure it takes 1-3 seconds and does not happen instantly. Otherwise, the
SW has not been uploaded correctly. If the DFU appears to upload
immediately, check the "Choose" button you used or change the version
of DfuSe SW to a different one

Disconnect the short circuit

Start the Dashboard and press RESET button

If you have uploaded the latest firmware for all of the boards, you can start to activate the

system:

6.5.6.While the beacon or modem is connected to the Dashboard, click the
DEFAULT button on the Dashboard to upload the default settings

6.5.7.Write downt he beaconbés address for fat ur e

your convenience as shown here

Heagenog moae enapiea
Inverse system enabled
Distances only mode disabled
Supply voltage, V 370
Desired speed, % (0..100) 30

Time from reset, h'm:s 00:0004 R
Measured temperature, T 23
RS5I, dBm 74
Radio frequency band 915 MHz
Camier frequency, MHz 915.000
Device address (0..254) @ )
Radio channel 0
Utrasonic frequency, Hz (100..65000) n/a

Fitter selection n/a

g

Parameters of radio

Uttrasound

Interfaces

Georeferencing

Misc. settings

Hedgehogs pairing

Realtime player disabled
Realtime player backward (0..127) 3
Realtime player forward (0..127) 5

u

S

e (0)
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6.5.8.Choose one of the beacons and enable fHedgehog modea Use this beacon

as a mobile beacon in future

CFU 1D Copy to clipboard 08421E

Firmware version w7 400i Super-Beacon-2
Power save functions enable

Hedgehog mode < enal;;_i_;d

Supply voltage, W (3.50..4.35) 408

Time from reset, h'm:s 00:02:55 /192054 /0
RS55! from modem, dBm -31

R551to modem, dBm n/a

Profile General (315 MHz band)
Camier frequency, MHz 5150

Radio channel 0

Device address (1..254) 104

Height, m (-320.000..320.000) 0.000

Measured temperature, “C 23

Uttrasonic frequency, Hz (100..65000) 45000

Advanced settings (+) expand

MU {+) expand

Parameters of radio (+) expand

Ultrazound (+) expand

Intefaces (+) expand
Georeferencing (+) expand

Misc. settings (+) expand

Hedgehogs pairing [+) expand

Realtime player streaming disabled

Realtime player for gaps disabled

Real4ime player backward (0..127) 3

Realtime player forward (0..127) 5

6.5.9.Press the RESET button on your beacons and modem after programming

6.5.10. After programming devices with the latest software, the modem and

beacons are ready for use

6.5.11. Place the stationary beacons high on the walls vertically in a way that will
provide optimal ultrasonic coverage. Write downtheb eacondés hei ght f or
change in the settings. The help video on installation can be found here -

https://youtu.be/WYOHKLzmjys

Side view:

Stationary beacon

Stationary beacon

Stationary beacon

Mobile beacon

L

—
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Top view:

F26m

<
N

F6-10m

6.5.12. Connect the modem/router via USB to a Windows PC with the

Dashboard installed

6.5.13. Run the Dashboard. In the left corner of the Dashboard, the modem

should be shown as connected

Y

6.5.14. Wake up all beacons by selecting them in the Dashboard on the panel

6.5.15. It may take up to 7-10 seconds for the beacons to wake up

6.5.16. Notice, that if the modem is not active and is not powered, the beacons
will go into sleep mode automatically after 1 minute

6.5.17. The system may run the frequency search, if it is the very first time you are
waking up the beacons. If this step does not work, disconnect the modem and
connect that beacon again via USB. Press the DEFAULT button in the
Dashboard and the Read All button to make sure that the radio settings are the
default ones

6.5.18. Check that the radio settings on the modem and the radio settings on the
beacon are the same

6.5.19. Now you can check RSSI, voltage, ultrasonic filter settings, etc. on the
panel on the right corner of the Dashboard

Supply voltage, V

395

Desired speed, % (0..100)

30

Height, m (-320.000..320.000)

0.000

Time from reset, hm:s

00:01:26 R

Measured temperature, T

23

RSSI, dBm

-28

Radio frequency band

915 MHz

Camier frequency, MHz

915.000

Device address (0..254)

30

Radio channel

0

Uktrasonic frequency, Hz (100..65000)

25000

Fiter selection

31 kHz

6.5.20. Enter the height of stationary beacons. Choose beacon in the list and

enter height value
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Read all Write all

CPUID Copy to clipboard

Fimware version

013326
V6.192 Super-Beacon

Power save functions enabled
Hedgehog mode enabled
Inverse system disabled
Distances only mode disabled
Supply voltage, V 395
Desi =

ight. m (-320.000..320.000) 0.000
Time from reset. FITTS T
Measured temperature, T 23
RSSI, dBm 28
Radio frequency band 915 MHz
Camier frequency, MHz 919.000
Device address (0..254) 30
Radio channel 0
Ultrasonic frequency, Hz (100..65000) 25000
Filter selection 31kHz

Enter the height for mobile beacon if you used 2D mode

6.5.21. In the current version one modem supports 250 beacons (mobile +
stationary combined). If you do not see some of your connected beacons on

the map, you may need to scroll to find their addresses

6.5.22. Double click on the device to put it into sleep mode or wake it up

6.5.23. Build the map:

Mini-RX beacons cannot build the map automatically, manual inputting of the

coordinates is required

Only 4 stationary beacons may be in 1 submap. If you wake up more beacons,
create a new submap for them, otherwise it will not be displayed on the map and
in the table of distances.
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6.5.23.1. Open the Dashboard. You will see the table of distances

6.5.23.2. Right click on the cell where you want to enter the distance. Additional
menu will open. There you can control the table of distances. Choose
Enter distance for pair to enter the value

Freeze distance for pair

Freeze average for pair

12389 10122
101011 121511 &3 Don't use distance
- Freeze all
Unfreeze all

Enter distance for pair

Clear cell

6.5.23.3. Now, enter measured (measure it with laser distance meter or so) value.
That values would not change until you unfreeze or clear it. Even if
beacons had been moved, distance would stay. Be careful with frozen
cells because a small mistake can cause a significant impact on your
tracking

6.5.23.4. Repeat for all cells

6.5.24. Freeze the map by clicking the button. Stationary beacons will stop
measuring relative distances and will be ready to measure distance from the
mobile beacon(s)

Distances only modz

Supply vokage, V

Supply vakage motors, V 0

Coordinates fm). X; Y 0.000; 0.000

Desired speed, % (0..100) K|

Speed base, cm/s 2000

Cument speed, cm/s 0o

Height, m (-320.000..320.000) 0000

Height, m (-320.000..320.000) 0000 v

1map Reset Sleep Wakeup | Tmesync | Zem (MU

DCTRL Deeasesn  Defadk

0 Ototal, Dfailed (0%)
6.5.25. Turn on and wake up the mobile beacon following the same steps as with
];;[ the stationary beacon: https://youtu.be/AdaRsjH2- E
[ ]
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https://youtu.be/A4aRsjH2-_E

6.5.26. | f you see on the devicesd6 panel in the

colored orange, it means there are some differences in some of the settings
between beacons. For example, some sensors may be off or some ultrasonic
or radio settings may be different. You can change the settings for sensors
manually by clicking on the panel on the upper right corner of the Dashboard
to change the cells from gray to green to turn on sensor. It is recommended
that the default settings on all beacons and the modem be used if this is your
first time using the system.

6.5.27. After you freeze the map of stationary beacons, wake up the mobile
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beacon. After it wakes up, it will be traceable in 5-7 seconds.

6.5.28. The system is now fully operational.

mMarvelmlnd
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6.6. Starter Set Industrial-NIA-01

The steps below describe the first set up of the system.

This is a Non-Inverse Architecture. You can find the description and comparison of
architectures here.

Pay attention: Industrial beacons have different HW and SW from HW v4.9. It has
different connectors, reset and DFU activation. Read more on Industrial beacon page.
Industrial beacons have no battery, use power supply cable.

Use Industrialb e a ¢ o n 6 sInd8sWal beaaons, v4.9 for v4.9.

Do not disassemble the Industrial beacons. Otherwise, warranty will be lost
Version 3 of Industrial RX (from April 2022) supports ONLY +5V power supply. Donoét
use +12V power supply converter for this version, it will burn the beacon!

Version3d oesndt h &X butrdwiRgossible to use Interface connector as a
power supply. For this version.

6.6.1.Unpack the system. Take a look at the similar unpacking video of HW v4.9.
They are different, but have some similar basics:
https://youtu.be/sOce7B2 6Sk

6.6.2.You do not have to charge Industrial beacons; they have no battery
6.6.3.You do not have to turn it on - Industrial beacons are permanently ON
6.6.4.Download SW Pack

6.6.5.Update all the beacons:

Magnetic Reset side Magnetic DFU switch side

°Q])Marvelmlncl
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https://marvelmind.com/product/starter-set-industrial-nia-01/
https://youtu.be/sOce7B2_6Sk
https://marvelmind.com/pics/marvelmind_SW.zip
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Magnetic Reset side Magnetic DFU switch side

Run the Dashboard and update the SW for all beacons and modem using Dashboard =>
Firmware => Choose the file => Program
W

File Lsngusge View Firmware Substrate Help

m) Marvelmind| ™ lyeacons available
robotics
D Firmware update: beacon 25 V5.74.30 SLP - X

Select file with firmware
File of firmusare

| Open file:

Cancel
clear map

Dots timeout
300

save scieenshot

freeze scieen

I f you see the message ANot found modem

Dashboard or your PC does not recognize beacons/modem, it usually means that the
STM32 driver is not installed. To install the driver, download it with link at top window in the
Dashboard and run the installation file, then click on the link under and install the driver

Ensure that:

connect.

You are programmingthe mo d e mé s th® iWodéenoandtheb e a ¢ 0 n 6 ghe ISe¥¢ornt o

You are using SW for 4.9, if you have HW v4.9; and you have the SW from the same SW
pack, i.e., the Dashboard SW, modem SW, and beacon SW must be from the same SW
pack. Donét mix SW releases

If SW flashed SUCCESSFULLY, MOVE DIRECTLY TO 4.6.6. If you have some
problems with HEX programming, use DFU programming:

DFU programming or SW uploading is used when HEX SW uploading in the Dashboard
cannot be used. For example, when you are updating from a very old SW version or when
the SW includes major changes to the system and the only possible way to update the SW
is via DFU programming

- After the DFU SW upgrade, futures SW upgrades can be done in a regular manner
via the Dashboard

- Industrial beacons have magnetic DFU mode and reset

- Download the latest SW package, unzip it, and select the proper version of the SW for
your HW and for your frequency variant. Remember that for DFU programming, you
should use DFU SW (DfuSe), notDa s h b s deax ilé

cm)Marvelmlnd
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https://marvelmind.com/pics/marvelmind_SW.zip

- Download DfuSe

- Here you will find different versions of DfuSe. v3.0.5 or v3.0.6, whichever works the
best for your Windows: DfuSe v3.0.5 or DfuSe v3.0.6

DFU Programming:

Uploading Beacon | ndustri al 6s ( Not super) DFU software t
Beacon hardware make permanently damage for Industrial Super-Beacon board.
Be double attentive with update

6.6.5.1. Activate DFU mode and reset the beacon (Industrial beacons have
magnetic DFU mode and reset). Place first magnet (any strong and
modern magnet) to the right side of the beacon (Step 1). After that, place
second magnet to the left side of the beacon and remove it in a second,
just to reset it (Step 2)

Step 1: DFU mode
\ 3
\
Step 2: Reset
\ &
\ |

Magnet examples

6.6.5.2.  Connect the beacon via USB to your PC
6.6.5.3.  Connect power supply cable to your beacon
6.6.5.4. Run DfuSe

6.6.5.5. Inthe upper left corner of the DfuSe program, you will see a device
connected in the DFU mode

121 Q) Marvelmind
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https://marvelmind.com/pics/DfuSe_Demo_V3.0.5_Setup.zip
https://marvelmind.com/pics/en.stsw-stm32080_v3.0.6.zip
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6.6.5.6.

6.6.5.7.

6.6.5.8.

6.6.5.9.

6.6.5.10.

6.6.5.11.

6.6.5.12.

Choose the DFU driver (file) for the beacon

& DfuSe Demo (v3.0.5) — x

Available DFU Devices
STH Diavice in DFU Mode | Application Mode: DFL Mode:

o Vendor!D: | | VendorID: 0483
Supports Upload I anifestation tolerant
Supports Download Accelerated Upload [ST]  Procuct ID: I:I Procuct ID; | DFT1
Cem Dty Wergiaoh: I:I Wersion: | 2200
Enter DFU mode/HID detach Leave DFU mode
Actions
Selzel Tem=iE) Targetld  Mame Available Sectors [Double Click for more]
an Internal Flash B4 sectors...
m Option Bytes 1 sectors...
Upload Action Uparade or Yerify Action
File: File:
Vendar D Targets in file:
Chooge. .. Upload Procuct D:

Transferned data size

0 kB[O Bytes) of 0 KB[O Bytes)

Version:

[ Werify after download

[ Optimize Uparade duratian [Femave some FFs)
Operation duration

00:00:00 Choosze... Uparade “erify
| §

Abort Cluit

Click the UPGRADE button

After a couple of seconds, the DFU will be uploaded to the beacon. Make
sure it takes 1i 3 seconds and does not happen instantly. Otherwise, the
SW has not been uploaded correctly. If the DFU appears to upload
immediately, check the "Choose" button you used or change the version
of DfuSe SW you selected

Start the Dashboard

Reset the beacon again

Check SW on the beacon afterwards

Everything should be OK with SW now. DFU programming is complete.

DFU Programming for the modem:

6.6.5.13.

6.6.5.14.

6.6.5.15.

Here is the link for the modem DFU programming. The steps are similar
to those for beacon DFU programming.

After uploading DFU driver by DfuSe short circuit pins as shown on the
picture (for v4.9) and press Reset button

1958y

led1 [
led2 0

AW marvelmind 8

Modem will go to DFU mode. Press UPGRADE button in the DfuSe
program

cm)Marvelmlnd
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http://www.marvelmind.com/forum/viewtopic.php?f=2&t=294
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6.6.5.16. After a couple of seconds, the DFU will be uploaded to the modem. Make
sure it takes 1-3 seconds and does not happen instantly. Otherwise, the
SW has not been uploaded correctly. If the DFU appears to upload
immediately, check the "Choose" button you used or change the version
of DfuSe SW to a different one.

6.6.5.17. Disconnect the short circuit.
6.6.5.18. Start the Dashboard and press RESET button.

6.6.6.If you have uploaded the latest firmware for all the boards, you can start to
activate the system:

6.6.7.While the beacon or modem is connected to the Dashboard, click the
DEFAULT button on the Dashboard to upload the default settings

- 0 X

Q) Marvelmind veaddl yeio ol
roetics
Hadebop noe asng
b A Suoshy vokoge. ¥ m
Hogrt,m (10000 10008 1850
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6.6.8.Write downt h e

beaconods

your convenience as shown here

HEQgenog moags

Inverse system

Distances only mode

Supply voltage, V

Desired speed. % (0..100)

Time from reset, h:m:s

Measured temperature, “C

R55I, dBm

Radio frequency band

Camier frequency, MHz

Device address (0..254)

Radio channel

|trasonic frequency, Hz (100..65000)

Filter selection

[

Parameters of radio

|trasound

Interfaces

Georeferencing

Misc. settings

Hedgehogs pairing

Fealtime player

Realtime player backward (0..127)

Realtime player forward (0..127)

addr ess

enaoiea
enabled
dizabled
370

an
00:00:04 R
23

-7d

915 MHz

154

nia

n/a

disabled

f

(0]

r

fat ur e use o

6.6.9.Choose one of the beacons and enable fHedgehog modea Use this beacon
as a mobile beacon in future

Dmnwars versn ¥ ¢ SN LT LS e
Power save functions ctive
Hedgehog mode enabled )

Supply voltage, V (3.50..4.35) :

Time from reset, hm:s 00:02:55 £ 192054 /0
RS5I from modem, dBm -1

R55! to modem, dBm n/a

Profile General (315 MHz band)
Camier frequency, MHz 5159.0

Radio channel 0

Device address (1..254) 104

Height. m (-320.000..320.000) 0.000

Measured temperature, C 23

Uktrasonic frequency. Hz (100..65000) 45000

Advanced settings ) expand

[ {+) expand

°Q]JMarvelmlncl
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https://youtu.be/vm-nCAJrmVU

Stationary beacon

6.6.10. Press the RESET (Industrial beacons have magnetic re button on your
beacons and modem after programming

6.6.11. After programming devices with the latest software, the modem and
beacons are ready for use

6.6.12. Place the stationary beacons high on the walls vertically in a way that will
provide optimal ultrasonic coverage. Wr | t e

future change in the settings. The help video on installation can be found
here - https://youtu.be/WYOHKLzmjys

Side view:
Stationary beacon

Stationary beacon

| I ]

I L

Mobile beacon

¢ I Modem

Top view:

!
4

v
F4-6m

= |

Y

+6-10m

A

6.6.13. Connect the modem/router via USB to a Windows PC with the
Dashboard installed

6.6.14. Run the Dashboard. In the left corner of the Dashboard, the modem
should be shown as connected

6.6.15.
panel

eviced Beaconi0-d Beaconii-d BeaconiZ-d Beaconi3-d

(]
D DeviceiZ |:| DreviceZd |:| DeviceZ4 |:| DeviceZs |:| Devic=Zf

down t hétfobpeaconos

Wake up all beacons by clicking on the buttons in the Dashboard on the

hei

mMarvelmlnd
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https://youtu.be/WY0HkLzmjys
https://youtu.be/WY0HkLzmjys

6.6.16. It may take up to 7-10 seconds for the beacons to wake up

6.6.17. If the modem is not active and is not powered, the beacons will go into
sleep mode automatically after 1 minute

6.6.18. The system may run the frequency search, if it is the very first time you are
waking up the beacons. If this step does not work, disconnect the modem and
connect that beacon again via USB. Press the DEFAULT button in the
Dashboard and the Read All button to make sure that the radio settings are the
default ones

6.6.19. Check that the radio settings on the modem and the radio settings on the
beacon are the same

126

6.6.20. Now you can check RSSI, voltage, ultrasonic filter settings, etc. on the
panel on the right corner of the Dashboard

Supply voltage, V 395
Desired speed. % (0..100) 30
Height, m (-320.000..320.000) 0.000
Time from reset, hm:s 00:01:26 R
Measured temperature, 'C 23
RSSI, dBm -28
Radio frequency band 915 MHz
Canier frequency. MHz 915.000
Device address (0..254) 30
Radio channel 0
Uktrasonic frequency. Hz (100..65000) 25000
Fiter selection 3 kHz

6.6.21. Enter the height of stationary beacons. Choose beacon in the list and

enter height value

Read all Write all

CPUID Copy to clipboard 013326

Firmware version V6.192 Super-Beacon
Power save functions enabled

Hedgehog mode enabled

Inverse system disabled

Distances only mode disabled

Supply voltage, V 355
Desiedspeed—10=T00T_ 30

SHaigit, m (-320.000..320.000) 0.000 >

Time from reset, hm:s 00:01:26 R
Measured temperature, T 23

RSSI, dBm 28

Radio frequency band 915 MHz

Carier frequency, MHz 919.000

Device address (0..254) 30

Radio channel 0

Ultrasonic frequency, Hz (100..65000) 25000

Filter selection 31 kHz

Enter the height for mobile beacon if you use 2D mode

6.6.22. In the current version one modem supports 250 beacons (mobile +
stationary combined). If you do not see some of your connected beacons on
the map, you may need to scroll to find their addresses

6.6.23. Double click on the device to put it into sleep mode or wake it up

Only 4 stationary beacons may be in 1 submap. If you wake up more beacons,

create new submap for them. Or it tabendét be

of distances

6.6.24. Build the map:

di spl a
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Industrial-RX beacons are not possible to build the map automatically, so you
have to build it manually

6.6.24.1. Open the Dashboard. You will see the table of distances
6.6.24.2. Right click on the cell where you want to enter the distance. Additional

menu will open. There you can control the table of distances. Choose
Enter distance for pair to enter the value

Freeze distance for pair

Freeze average for pair

Don't use distance

Freeze all

Unfreeze all
Enter distance for pair

Clear cell

6.6.24.3. Now, enter measured (measure it with laser distance meter or so) value.
That values would not change until you unfreeze or clear it. Even if
beacons had been moved, distance would stay. Be careful with frozen
cells because a small mistake can cause a huge impact on your tracking

6.6.24.4. Repeat for all cells

°Q])Marvelmlncl
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6.6.25. Freeze the map by clicking the button. Stationary beacons will stop

measuring relative distances and will be ready to measure distance from the
mobile beacon(s)

6.6.26. Turn on and wake up the mobile beacon following the same steps as with

map

the stationary beacon: https://youtu.be/Ad4aRs[H2- E

6.6.27. | f you see on the devicesd panel t he
colored orange, it means there are some differences in some of the settings
between beacons. For example, some sensors may be off or some ultrasonic
or radio settings may be different. You can change the settings for sensors
manually by clicking on the panel on the upper right corner of the Dashboard
to change the cells from gray to green to turn on sensor. It is recommended
that the default settings on all beacons and the modem be used if this is your
first time using the system

6.6.28. After you freeze the map of stationary beacons, wake up the mobile
beacon. After it wakes up, it will be traceable within 5-7 seconds
Disances only mode
Suppy votage, V
Suppy votage mators, 000
Coordingtzs m), X ;Y 0.000:; 0.000
Desfed speed, % (0.100) K|
Speed base, em/s ml
Cument spesd omis 00
Height, m (-320.000..320.000) 00
Height, m (-320.000..320.000) 0000 v

Reset Sleep Wakeup || Tmesync || Zem MU
D (TRL  Despskzn  [Defaut
0 Dol Dfaled (0%
[ ]
W) Marvelmind

robotics


https://youtu.be/A4aRsjH2-_E
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6.6.29.

The system is now fully operational

DD Dachboard - rabots management V7,048 ultimate - o x
Fle Lingusge View Fammave Liconses Help
A marvelmind| Feadal | Vietaol )| [T
otics cPUID Copy to clpboard [ravty
o A Frmuare vorson +71048 Supor Baacan
A enabled / active:
C Hedaenog mode dnsing
Sovhyvokage, V3542 s
- Tine o reset. homa 000644 /15183770
- - RSS! from modem. dBm -
RSSI1o modem, dBm 45
e Profle Garwral
= e
B T Camerfrequency. MHz 130
P . Fado crarret ]
detaut - Dewice addvwss (1.254) 0
e R . Heght.m (320000320000} s sbmap 0 0000
< n
Fradze screen Ukrasoric frequency. Ha (100 650001 31000
T 0 = Snm
Bctward Forwerd —
EEC et Porometers e
=5
STaAm CHptire - L
s [51] |
Mac_ stings
Hedgenogs parng
Festime oy dactied

Indoor GRS

Connected: COMT

Flaalme player backward (0 127)
Flesi4me playerforward (0.127)

=]
X795, ¥: 3245

Rate: 3.6 Hz

141 total, 0 failed (%)

(om0 lesendyd
Unfreeze map
Unfreeze submap]

¥ ©
¥y =

Swemss | Lesdmap feset Sken Viake 3

Ssemmn | nen [ [crRL [Geensin] vt

Time sync || Zers IMU
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7. Dashboard menu and Parameters

7.1. Dashboard general view

This picture showstheDas hboar dés generaémsdteodiacieomnd

Diagnostics messages . o
window Visualization

window

Table of
distances

Modem/ bea
settings bar

N

Ceiling and
mirroring buttons

Visualization
settings

~ o @
Modem
GPS/Robots/Workers / Devices list [f Modem/ bea.
Map settings quick control panel
[ ]
130 Q])Marvelmmd
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7.2

Diagnostics messages window

Di agnostic messages window is an area where i
It may contain a lot of useful information.
Diagnostics window is placed on the top of the Dashboard.
D Dashboard - rabots 7200 ultimate - o x
) mar T N “Gessan | [ Vet )| [
PUID Copy o cipboard 062646 ~
el T O e T e T o o m o T T e o R e f ________ Fenwore verson 7200 Modom HW v512
. i
- .
‘Supply voltage. V (4 50.5.50) 47
o : Time from reset, hm s 100:00-20 4 17.06.04 /0
RSS! fram device dim Mo data
BN 7551t device . dEm na
o
e
) Camr frequancy. MHz 9130
e Radin channel []
Device addess (1 2541 1
EE=R Long tme sieen cnabied
75 _] . Wdmwodarwagrg .16 [0
e :
e o pmniasr R T
Dots meout sec - e s
: ] ‘ Dot b i
e = ) Teweme e TR0 z
| ] R S R [M1] | upestetocaton noce License SW 7.1 mauied
= bt
Save sermenanet Ea Al hegehogs updae every eycle snobied
— =’ e =
] Aeakime Piayer B () oot e e
Eackwand Farward Paramaters of rades o) epand
[} e ==
sovamcnee ] R s s
- N Protocal on UART/USH output Marvalnng
= === e
— W Gualty and exterded ocation data suobied
== (o] e o
Sleg e [ e
e | 9% . 0 o User paioad packets rumber (0. 31) 0
= . ]| o
- ol - [ o o ; Y e Licente SW 71 maured
Y SR —— [ Ta—
— L) cevieril] ] 20 eveat{] | — O =0 O —u e | O et | =2 & | | Sevemsp || Losdmap Raset Sieep viakeup | | Tenesyne | e M
IndoorGPS | [[] Oeveri|[]  oevest|[] wig|[])  Ouvieri| | O (m] O [ m] | ] (m] evead] [ ] =2| v Emsamap Mew VDum Deepsieep  Defauk
|Connected: COM37 N -6.7B4 ¥: -3.654 Rate: T4 Hz 1 106 totsl, 0 faded (0%)

I f
have any messages, please check it carefully and fix the issue.

the field i

s empty,

There are 4 categories of reports:

Orange T minor issue
Red i major issue

Green i Successfully completed settings
Blue i Successfully completed process

mportart

t h a tssuesdontimedaurichh layou sy st em di
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Here is the list of the messages (relevant for Dashboard v7.200):

Left diagnostic window:

Same ultrasonic frequency in submapO0 beacons: n2, n3 - use beacons with
different frequencies in IA submaps

Paired beacons 25/26 ultrasonic and IMU fusion not completed. Angular
difference: 45 degrees appears if angle difference between beacons more than 5
degrees

IA architecture can't be selected. Upload IA firmware to modem
NIA architecture can't be selected. Upload NIA firmware to modem
MF NIA architecture can't be selected. Upload NIA firmware to modem

No MF NIA license (MMSWO0004) for beacons n5, n6, n7. Buy the license. MF
NI' A doesndt waeeanktaaivatedfor onk behconcrethe system.

Device N10 (V7.000) not supported

N10 (V7.000) - too old. Update firmware

N10 (V7.000) - newer than dashboard. Update dashboard

N10 (V7.000) - older than modem. Update firmware

N10 (V7.000) - newer than modem. Update modem firmware

Mixed IA and NIA devices

UBX protocol for PX4 requires license MMSWO0003. Buy the license.

Beacons not assigned to submaps: n10, n11. All submaps frozen. Unfreeze or
add submap

Beacons not assigned to submaps: n10, n11. Maximum 4 beacons per submap.
Add submap

Beacons too close: n10, n1l. Place beacons at least 2 meters from modem
Devices with duplicated address: n10, n11

FEC mismatch to modem: n10, n11 - change FEC in radio parameters
Discharged devices: n10, n11

'‘Distances were changed in frozen submap0

Sleeping beacons in frozen submap0

Network setting read failed - Error reading Super-Modem network settings

Network setting write failed - Error writing super modem network settings

(only for Marvelmind UWB devices. In progress)

In 1A,
in the modem settings, the number of transmitted coordinates of hedgehogs per
cycle 1 is entered. This greatly slows down the update of coordinates of
hedgehogs in the dashboard (if there are many of them). By default, this
parameter is 10

Table of distance is not white (there are
discrepancies in distances)

°Q])Marvelmlncl
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Floorplan scaling: click first point on floorplan. ESC to cancel.

Floorplan scaling: click second point on floorplan. ESC to cancel.

Floorplan is glued. Can't scale

Floorplan is glued. Can't move

Can't move submap - beacons n10, n11 are nailed to floorplan

Can't move submap - beacons n10, n11 are fixed

Can't rotate submap - beacons n10, n11 are nailed to floorplan

Can't rotate submap - beacons n10, n11 are fixed

Can't move: beacon n10 is nailed to floorplan

More than one fixed beacon in submap0. Submap doesn't automatically rebuild

Not found USB connection. Possibly driver not installed. Download and install
driver

Can't set manual location. Beacon 10 is in frozen submap0. Unfreeze for manual
location

Enable Interfaces/IMU via modem/Raw IMU data to see gyro

Enable Interfaces/IMU via modem/Raw IMU data to see accelerometer
Beacon n10 has no license MMSWO0007. Buy the license

Beacon n10 has no license MMSWO0008. Buy the license

Map upload finished

Switch to recorded state 719 - Revert to previous state by CTRL+Z (license 7.1
required)

Licenses updated

Paired beacons 25/26 ultrasonic and IMU fusion completed. Angular difference:
2 degrees. 4

Network setting read completed

Network setting write completed

Right diagnostic window:

133

Adding beacons on frozen map disabled

Stream capture mode was disabled

Map is not frozen

Submaps not frozen: 0, 1, 2

No optional SW pack license (MMSWO0O0O05) for beacons: n10, n11

Stream capture mode enabled

°Q])Marvelmlnd
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7.3. Table of distances

Table of distances shows the measured distance between all beacons. The map and
its graphical visualization depend on distances, which is a very important part of the
system.

There are two ways of measuring:
- Measuring by ultrasound (automatic)
- Measuring by user (manual)
Measuring by ultrasound is impossible for Mini-RX and Industrial-RX beacons
In noisy cases and cases with long distances it is better to use manual input
7.3.1.Measuring by ultrasound:
- In most cases, the system builds the table of distances automatically. If everything is

good, there would be figures in cells, they would be changing a little; the color of each cell
would be white

71441 12383 1010

7144 10122 1213
12389 10122 6.379
10101 12151] 6873

- If color differs, check the colorsdéd definitions (next page)
- Freeze the map only if cells are white

7.3.2.Measuring by user (necessary for Mini-RX beacons and noisy cases):

- Use manual i nput if table of distances didnoét b
very noisy, or distances are very huge
- I'n that «doswouldbe gréeh s 6

- Be careful with figures because a small mistake in the values will cause mistakes in
location

How to freeze/enter distance manually:

7.3.2.1. Open the Dashboard. You will see the table of distances

7.3.2.2.  Right click on the cell you want to freeze/enter. Additional menu will
open. There you can control the table of distances. Choose Freeze
distance for pair to freeze it
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Freeze distance for pair

Freeze average for pair

12389 10122
101011 121511 638 Don't use distance
- Freeze all
Unfreeze all

Enter distance for pair

Clear cell

7.3.2.3.  Now, cells are frozen. That values would not change until you unfreeze
it. Even if beacons had been moved, distance would stay. Be careful
with frozen cells because a small mistake can cause a huge impact on
your tracking

7.3.2.4. Repeat for all cells

White means that everything is good, you can freeze the map

- Yellow means that something seems to be wrong, check distances and sensors before freezing

- - Red means some critical misses, DO NOT freeze the map. Manually measure and enter distances

Green means frozen distance, you can freeze the map, but be careful with values
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7.4. Devices List

Devices list contains information about all the beacons in the system. It also allows to

search, add and delete it.

O eeest|O O ol wicst| (] Deviest| [ Dev
Indoor GPS. O Deviez14| [ 1] Beacon1s (i ] Devicat7| [] Devicat| [ ] Dev
Connected: COM7 2800, ¥: 2640 Rate: 26 Hz 3

e [
3 D D Device23 D

112 total, 0 failed (0%)

Devices in this section are divided into two types:

-  Stationary beacon (beacon)
- Mobile beacon (hedge)

Devices list allows user to manage devices
Use double click to put beacon into sleep mode

7.4.1.Stationary beacon (beacon)

- Right click to open additional menu
There you can:

- Remove beacon from current submap

- Remove beacon from the whole network

- Manually setup coordinates (x, Y, z)

Beaconié

View/activate licenses
Remove from current submap
Remove from network
Manual setup coordinates
Mail to floorplan

Fixed location

Beacon n16 belongs to submaps: 0

R

7.4.2.Mobile beacon (hedge)

- Right click to open additional menu
There you can:

- Remove beacon from the network

- Setup movement path

- Upload zones (allowed and denied)
- Manually setup coordinates (X, y, 2)

Hedgei0

=T =

View/activate licenses
Remove from network
Setup movement path
Upload zones

Manual setup coordinates
Setup color

Setup name

Setup icon

Mail to floorplan
Fixed location

Uplead map

Cancel upload map

Show this on map
Mot show this on map

Show only this on map

Mot show only this on map

mMarvelmlnd
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7.5. Visualization settings

Visualization settings window has some functions to control visualization process:

- Clear mapi clear all movement path
];E[ - Dotstimeouti t i me of pat (Widep: Helx Dosstimenut) e
- Dots size mode i size of dots
- Save screenshoti filessavetoDas hboardds folder/ screenshots
- Freeze screeni The map freeze, no updates of the path

Clear map

Dots timeout, 2ec
&0

Dotz zize mode
default o

Save screenshot
Freeze screen

Real-time Player
Backward Forward

P I ]

Stream capture
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https://www.youtube.com/watch?v=KIMO5vvnBEU

7.6. Map Settings

Map Settings offer some helpful tools:

- Save map 1 saves map as .ini file into Dashboard folder/maps
- Load map i loads map from .ini format file
- Erase mapi erases map and clears it

- New/merge i build new map or upgrade current map

Save map Load map
crase map
new
merge
[ ]
138 W) Marvelmind
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7.7. Modem/ beaconds quick control

Control panel allows user to interact with devices. It can work with one device, or with
all devices in the system.

List of functions:

-  Reseti Resets device

- Sleepi Send device asleep (battery economy mode)

- Wake up 1 Wakes up device (from sleeping mode)

- Default Drops all deviced settings to factory default

- Time synci Sends time from your PC to hedgehog (for stream it out via UART)

Reszet Sleep Wake up Time sync Fero ML

I:I CTRL | | Deep sleep Default

Additional Ctrl feature:

- To apply action to all beacons in the system, use Ctrl + Left Click on button. Applicable
only for buttons that turn bold while Ctrl is pressed.

lm Time sync

I:I CTRL | | Deep slesp Default

ro IMU

=]
o

panel
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7.8. Celling and Mirroring buttons on the Dashboard

- The Mirroring button allows the map to be display as a mirror reflection - .

- The Ceiling button shows where the mobile beacon is located with respect to the stationary - -
beacons

- When the arrow points up, it means that the mobile beacon is below the stationary beacons -

- When the arrow points down, it means that the mobile beacon is above the stationary -
beacons

- The Center Map button -

140 Q) Marvelmind

robotics



@ 7.9. Detailed settings

This bar allows user to adjust devices very precisely. It contains a lot of parameters for
advanced usage

7.9.1. Modem Settings

7.9.1.1. Basic Settings

Unique processor ID for each device (beacon or modem)
Firmware version of device (beacon or modem)
Architecture type (IA or NIA)

CPUID Copy to clipboard 152437

e e e e Location update rate settings: 1/20Hz i 16Hz+.

Architecturs MIA / Notice that real update rate may be limited by distances

Location update rate 8 Hz between beacons or radio profile

Supply voltage, V {4.5..5.5) 487 \

I 005513/ 15.41.48 / D Power supply voltage of the device 5V+-0.2V is OK

R55! from 010, dBm -50

R551to 010, dBm -45

Prafile General Time from the latest reset

Radio frequency band "515 MHz"

Carrier frequency, MHz 519.0

Radio ch | 0 Strength of the radio signal to modem from beacons and

SR | vice versa. Maintain in the range of -25dBm to -80..-

Device address (1..254) 1 e P e | 90dBm. Higher value - may overload. Lower i lost packets

Long time sleep disabled [

Window of averaging (0..16) 4

: - Strength of the radio signal from modem to beacons and

Distance fitter (0..16) 0 vice versa. Maintain in the range of -25dBm to -80..-

Max. hedges readout per eycle (1..255) n'a 90dBm. Higher value - may overload. Lower i lost packets

High resolution mode (mm) enabled

Detect new beacons on frozen map enabled Chosen working band

Temperature of air, “C (-20..60) 23

|ipdate location mode License SW v7.1 required

Exact working frequency

°Q])Marvelmlncl
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Radio channel

0

Device address (1..254) 1 7
Long time sleep disabled

Window of averaging (0..16) 4

Distance fitter (0..16) 0 ~
Mazx. hedges readout per cycle (1..255) nfa U
High resolution mode {mm) enabled AN
Detect new beacaons on frozen map enabled \
Temperature of air, C (20.60) 2 W\

lpdate location mode

License SW v7.1 required \

7] AN

Pre-selected channel i one of the radio channels for
communication between modem and beacons

Logical address of the device. Keep 2..255 for beacons.
Address

TBD

Averaging between location update measurements. More
value i less location jitter, but higher latency

Filter of distances (as opposed to filter of locations). More i
better filtering, but may I
measurements

TBD

Keep Enabled normally. Switch to cm for backward
compatibility

If map is frozen, new beacons will be accepted in the map,
if enabled

Measured temperature of the

TBD
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7.9.1.2. Advanced settings

Advanced settings

Movemert fittering Advanced settings "sabled

Maximum speed, m/s (0.1..60.

Use pairs of beacons

Filter by acceleration

Minimum signal quality (0..100)

Track with low signal

Auto upload map to hedaehogs

] Reset timeout w/o dashboard, min {1..127)

Hedges timing comection, ms (-127..127)

Fast submaps search

] Spet fittering

n/a
disabled
n/a

10

blue
enabled
disabled
n/a
disabled
disabled

1\

TBD

TBD

TBD

TBD

TBD

TBD

TBD

If modem lost connection it restarts by itself

TBD

TBD

TBD

°Q]JMarvelmlncl
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7.9.1.3. Parameters of radio

Real carrier frequency

Selected radio profile with a set of profile settings.

Choose between 38kbps (better range and interference
immunity, but slower); 153kbps i balanced; and 500kbps i
the fastest, but the lowest radio range and least immune to
interference

Parameters of radio Logical address of the device. Distinguish of beacon from

Base frequency, MHz 515.000 another

Radio profile 33 Kbps

Device address (0..55) L One of a predefined radio frequency channels

Channel 1

Modulation GFSK

Power of TX 9dBm Modulation i a part of the radio profile. Only for advanced
Channel spacing, KHz (25.391..405.457) 49.190 users

Intemmediate frequency (1D}, KHz (0..787) 152 \

(Offset frequency, KHz (-203.13..201.54) 76.16 \ Only for advanced users

Deeviation frequency, KHz (1.587..380.859) 20,628
Channel bandwidth, KHz (58.036..812.500) 101.553

Only for advanced users

CCA mode always
DC blocking fitter enabled
Manchester disabled
Only for advanced users
Whitening enabled
FEC enabled
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Parameters of radio

Base frequency, MHz 919.000

Radio profile 38 Kbps

Device address (0..99) FL

Charnel 1

Modulation GFSK

Power of TX 9dBm

Channel spacing, KHz (25.391..405.457) 45.150

Intermediate frequency (ID). KHz {0..787) 152 /
Offset frequency, KHz (-203.13..201 54) 76.16 //
Deviation frequency. KHz (1.587..380.859) 20628

Channel bandwidth, KHz (58.036..812 500) 101.553

CCA mode always

DC blocking fitter enabled

Manchester disabled

Whitening enabled

FEC enabled

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

No need to change manually.

No need to change manually.

No need to change manually.

No need to change manually.

No need to change manually.

No need to change manually.

No need to change manually.

No need to change manually.

Only

Only

Only

Only

Only

Only

Only

Only

°Q]JMarvelmlncl
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7.9.1.4. Interfaces
Interfaces
UART speed. bps 500000
Protocol on UART/USE output Marvelmind
Raw distances data disabled
CQuality and extended location data disabled
Telemetry stream disabled
Telemetry interval, sec (1..255) n/a

PB4 pin function License SW v7.1 required
PB5 pin function License SW v7.1 required
Streaming mode License SW v7.1 required
Debugging data disabled

5P| data output n/a

AN

Speed of UART

Type of protocol

Enable or disable receiving raw IMU data with IMU update

rate (100Hz)

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD
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7.9.2. Beacond settings

7.9.2.1. Basic settings

CPUID | Copyto clipboard 143333 /
Firmware version v7.044 Super-Beacon-2
Power save functions enabled / active 1
Hedgehog mode disabled ]
Supply voltage, V (3.5.4.2) 383

Time from reset, hm:s 00:00:30 / 18.12.10 /0 ~
R55I from modem, dBm -41 N
R55Ito modem, dBm -41 \
Profile: General

Radio frequency band "515 MHz" \

Carmier frequency, MHz

319.0

ZIDNN

Unique CPU ID

Firmware version of device (beacon or modem)

TBD

Enable for mobile beacon and disable for stationary beacon
Measured voltage of internal battery

Time from the latest reset

Strength of the radio signal from modem to this beacon, i.e.
how the beaconihear so the modem ow
25dBm and above -80dBm to avoid losses of packets. Lower
end depends on radio profile and interference

Strength of the radio signal from this beacon to the modem, i.e.
how the modem fihearso the b=+
25dBm and above -80dBm to avoid losses of packets. Lower
end depends on radio profile and interference

TBD

Select radio frequency band according to your HW:
433MHz or 915MHz

Real carrier frequency

Q])Marvelmlnd
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Radio channel i
Device address (1..254) 12
Height, m (-320.000..320.000) in submap 0 0.000
Measured temperature, °C p]
Ubtrasonic frequency, Hz (100..65000) 37000
Desired speed. % (0..100) n/a

MU

Parameters of radio

Ultragound

Interfaces

Misc. settings

Hedgehogs pairing

RealHime player

disabled

Realtime player backward (0..127)

NN

Realtime player forward (0..127)

Selected radio channel
Selected deviceds address

Height i must be set for stationary beacons.
Must also be set for mobile beacons in 1D or 2D modes

Processorés crystalos tempe

Frequency of ultrasonic pulses i set according to your HW
TBD

TBD
TBD

TBD

Q])Marvelmlnd

robotics



149

7.9.2.2. IMU

(L
A zeno -10
Ay zem 8
Az zero -122
A K 0.932
Ay K 0573
Az K 0.932

Calibration settings of embedded IMU: X shift

/ Calibration settings of embedded IMU: Y shift

Calibration settings of embedded IMU: Z shift

] calibration settings of embedded IMU: X scale

FATNAN

Calibration settings of embedded IMU: Y scale

Calibration settings of embedded IMU: Z scale

°Q])Marvelmlncl
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7.9.2.3. Parameters of radio

Real carrier frequency
Radio profile that is linked with many radio settings below.
Helps to set them at once by choosing the profile. See
similar in modem for more info
Device address i shall be set for each beacon different
under one modem
Parameters of radio
Base frequency, MHz 515.000
Radio profile 38 Kbps One of the pre-selected frequency channels
Device address (0..55) 7
Channel 1 . ) )
Radio profile settings. No need to change manually. Only
Modulation GFSK for advanced users
Power of TX 5dBm
Channel spacing, KHz (25.351..405.457) 43150 Radio profile settings. No need to change manually. Only
Intermediate frequency {ID), KHz {0..787) 152 \ for advanced users
Offset frequency, KHz (-203.13..201.54) 76.16
Deviation frequency. KHz (1.587..380.859) 20628 Radio profile settings. No need to change manually. Only
Channel bandwidth, KHz (58.036..812.500) 101.553 for advanced users
CCA mode always
DC blocking fitter enabled Radio profile settings. No need to change manually. Only
1 for advanced users
Whitening enabled
FEC enabled
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Parameters of radio

Base frequency, MHz 915.000

Radio profile 38 Kbps

Device address (0..95) FL

Channel 1

Modulation GFSK

Power of TX SdBm

Channel spacing, KHz (25.391..405.457) 49.150

Intermediate frequency (ID), KHz (0..787) 152 /
Offset frequency. KHz (-203.13..201.54) 76.16 //
Deviation frequency. KHz (1.587..380.859) 20628

Channel bandwidth, KHz (58.036..812 500) 101.553

CCA mode always

DC blocking fiter enabled

Manchester dizabled

Whitening enabled

FEC enabled &

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

Radio profile settings.

for advanced users

No need to change manually. Only
No need to change manually. Only
No need to change manually. Only
No need to change manually. Only
No need to change manually. Only

No need to change manually. Only

No need to change manually. Only

No need to change manually. Only
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7.9.2.4. Ultrasound

TX-RX 1 regular mode. Use it. The rest - internal

TBD

Power saving features. If not sure, keep default

trasound Power saving features. If not sure, keep default
Ve of ot
High voltage TX settings
Analog power in sleep disabled TBD
Power after transmission ot tum off
Transmitter mode FWM
[ Hz (100.65000) 21000 Frequency of ultrasonic pulses i set according to your HW
Duty, % (1..99) 50
Mumber of perods (1..100) L] U i
50%-defaul t . 1% é 99% | ower
Amplifier limitation {calibrated) 4000 Keep default
Amplification

Number of ultrasonic pulses the TX beacon emits. More i
stronger, but longer echo. For small distances i 1-10
periods. 20-30 i for 10-20 meters. For 20+ m i 50 periods

Internal settings

Automatic or manual gain control.
Manual can be useful in special conditions: too high
external audio noise, for example
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TBD

AGC settings. For advanced users only

AGC settings. For advanced users only

AGC settings. For advanced users only

AGC settings. For advanced users only

Time gain control

AGC desired level -1800..0) -500

AGC hysteresis (10..2000) 130 Deep ultrasonic trigger settings. For special cases only
AGC step, dB (1..20) 3

Mode of threshold automatic

Mirimum threshald (-10..-2000) 50 Deep ultrasonic trigger settings. For special cases only
Threshold to noise, dB (3..100) &

Signal detection by ADC —_—

Periods for detector (3.50) 5 ~_ eep ADC

Min. speed of raise, LSB/cm (0.5..127.0)

Deep ultrasonic trigger settings. For special cases only

Deep ultrasonic trigger settings. For special cases only
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Min. over raise for new front (0..200) 10
Coef. of estimated front quality (0..200) 2
Maximum line gradient down, % (0..200) 0
Maximum triple deviation, % {0..250) 150
Maximum points to skip (0..5) 2

Deep ultrasonic trigger settings

Deep ultrasonic trigger settings

Deep ultrasonic trigger settings

Deep ultrasonic trigger settings

Deep ultrasonic trigger settings

. For special cases only
. For special cases only
. For special cases only

. For special cases only

. For special cases only
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NN

L/

AGC low threshold, raise speed (1.10) 15 //
Speed of amplification increase (1..200) 10 /
AGC high threshold, raise speed (1..100) 100 / /
Speed of amplfication decrease (1..200) 5 7
Receive window low, m {0..255) 0 7
Receive window high, m (0..255) 255 —
Minimum distance limitation enabled —
Auto measurements when radio gaps enabled

Fiter selection 19kHz N
RX1 nomal disabled \]
RX2 nomnal disabled N

NN

/|

Deep AGC settings. For special cases only

Deep AGC settings. For special cases only

Deep AGC settings. For special cases only

Deep AGC settings. For special cases only

TBD

TBD

TBD

TBD

TBD

Enable/disable sensor RX1 in map building mode

Enable/disable sensor RX2 in map building mode
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dizabled

R¥4 nomal disabled
RX5 nomal dizabled
R¥1 frozen dizabled
R¥Z frozen dizabled
R¥3 frozen dizabled
R4 frozen disabled
R¥5 frozen dizabled
Additional parameters

Obstacles probe

File of dump for DAC

Enable/disable sensor RX3 in map building mode
Enable/disable sensor RX4 in map building mode
Enable/disable sensor RX5 in map building mode

Enable/disable sensor RX1 in map frozen/regular work
mode

Enable/disable sensor RX2 in map frozen/regular work
mode

Enable/disable sensor RX3 in map frozen/regular work
mode

Enable/disable sensor RX4 in map frozen/regular work
mode

Enable/disable sensor RX5 in map frozen/regular work
mode
TBD

TBD

TBD
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7.9.2.5. Interfaces

Speed of UART in hedgehog mode

Interfaces / Type of protocol
UART speed, bps 500000 /
Protocol on UART/USE output Marvelmind
___— TBD
PA15 pin function 5Pl slave C5 —
Raw inertial sensors data dizabled —
\
Processed IMU data dizabled N Enable or disable receiving raw IMU data with IMU update

\ rate (L00OHz)

Enable or disable receiving IMU+ultrasonic sensor fusion
data with IMU update rate (100Hz)

7.9.2.6. Georeferencing

/ The same as with modem

Georeferencing
Latitude NO. 0000000
Longitude EQ.0000000 The same as with modem

7.9.2.7. Misc. settings

Misc. settings _/M Timeout sleep settings

Sleep with extemal power | &0 sec no connection
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7.9.2.8. Hedgehogs pairing

Hedgehogs pairing

Pairng made

Address of paired hedge (1..255)

Location againist center

Base of the pair, cm (1..255)

IMU fusion for angle

Send location of center

Communication in pair

pair

10
enabled
enabled

n/a

ZAANN

Enable for Paired Beacons feature:
https://youtu.be/aBWUALT3WTQ
Also look at chapter 6.13

Activate this parameter to pair beacons

Address of the beacon, current selected hedgehog paired
with

Location against center of selected beacon in a pair
Actual distance between paired hedgehogs

TBD

TBD

TBD
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7.10. Radio frequency band and Carrier frequency

- For devices with HW 433 MHz allowable Radio bands 315 and 433,

- For devices with HW 915 MHz allowable Radio bands 868 and 915, but when using antennas
at 433 MHz it is possible to use both 315 and 433 MHz
*Mini-RX beacons and Super-Beacons are 868/915MHz only

It is possible to change the frequency of radio, but radio performance can be severely
degraded. It may be enough for smaller distances, up to 10-20 meters, but not more.

Radio frequency band 433 MHz
Camier frequency. MHz 433 400
Radio frequency band 315 MHz
Camier frequency, MHz 315.000
Radio frequency band 515 MHz
Camier frequency, MHz 919.000
Radio frequency band 868 MHz
Camier frequency, MHz 869504
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7.11. Different hedgehog colors in the Dashboard

You can choose any color for your hedge, but it still has some permanent colors, which
inform you about some tracking issues:

- Blue - normal mode and confident tracking

- Orange - system provides the best location data possible, but confidence is lower than
blue

- - lost radio packets

- T weak ultrasonic coverage
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7.12. Di

Beacons can have different ultrasonic frequency. Because of that, they have different

fferent

beacons?o

colors to make them easier to distinguish:

-  Stationary beacons i Green center i .

- Mobile beacons 7 Dark blue center 1 .

Examples:

Stationary beacons:

19KHz beacon

22kHz

25KHz beacon

28kHz

31KHz beacon

34kHz

37KHz beacon

45KHz beacon

Mobile beacons:

19KHz beacon

22kHz

25KHz beacon

28kHz

31KHz beacon

34 kHz

37KHz beacon

45KHz beacon

c ol

or s
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8. The Map

8.1.

Introduction

Map i the biggest unit in Marvelmind Indoor GPS. It consists of submaps and forms a full
map of all stationary devices you have. After you build and tune all the submaps and wake
up the mobile beacon, you have to click on Modem icon and Freeze the map. It is the final

stage of building the system. After you freeze the map, tracking will appear.

<<

x

D
N

You can Save, Load, Erase map:

»

Map Settings offer some helpful tools, it is situated in the right bottom corner of the
Dashboard:

Save map i saves map as .ini file into Dashboard folder/maps

Load map i loads map from .ini format file

Erase map i erases map and clears it

Save map Load map

Eraze map

Here is the main tutorial video about maps:

Help: submaps, service zones, handover zones

Check:

8 basic steps from unpacking to autonomous drive/flight

Step-by-step guide on how to build complex maps

Detailed explanation of complex map building:

Building submaps: Part 1

Building submaps: Part 2

mMarvelmlnd
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https://www.youtube.com/watch?v=kT2EotFT2I4
https://marvelmind.com/how_to_use_and_integrate_indoor_positioning_system/
https://youtu.be/I-QdPkn6fxk
https://youtu.be/B5pPsCsZjB8
https://youtu.be/nCyp3wYZxak

8.2. Map layers

The map consists of several layers. Each layer can be attached to other.

4) Service zones

3) Beacons and Submaps

2) Floorplan it
plan/scheme/picture of
a floor where you
placed beacons

1) Etheri map grid

°Q]JMarvelmlncl
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8.3.

The Submap

Submap is a logical unit. A part of the map. It unites beacons to work together in the system.
Submap can contain from 1 to 4 beacons. It can be 1D, 2D, and 3D.

Different types of submaps can be used together. Mix 1D, 2D, 3D as you wish. Map of the
office floor, for example, may contain 1D submap for corridor, 2D/3D submaps for office
rooms. All that submaps will form a big map with coverage you need.

Submaps can contain the same beacons. It makes possible to use 3 beacons instead of 4.
It is very helpful in the IA because we are limited with 8 ultrasonic frequencies.

) hE(
L g
=)
- =
D
N
« - le—+h o -

»

x

Example 1. Used 3 beacons for 2 2D submaps. Beacon 11 i neighboring. It belongs to
Submap 0 and Submap 1 at the same time. 2 vacant frequencies left:

T A
A

« ® A o A
. »

Example 2. Used 4 beacons for 2 2D submaps. Submap 0 and Submap 1 are independent.
1 vacant frequency left:

Different configurations suit different cases. You can also have submaps with neighboring
beacons and submaps without it on the one map.
Here is a tutorial video about submaps:

Help: using submaps to build large maps

cm)Marvelmlnd

robotics


https://www.youtube.com/watch?v=FXvlDZkxkUU
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8.4.

Submapsd service zones

Service zone (or service area) is an area which serve submap. Service zone must be drawn
for any submap you build. It helps to divide tracking between different submaps and outline
the area of responsibility of every submap.

VAR

—

»
[ ] Il..ll

e

f
1
Hi
i

°Q])Marvelmlncl

robotics



8.5. Handover zones

Handover zone is an area which creates when service zones cross. It serves to make a
smooth transfer of mobile beacon from service zone of one submap to another

Handover zone (marked blue)

How to create Handover zone correctly:

Size of a Handover zonemay be di fferent and depends on the m
and sy st aemdtes Wairgcdmmend testing it with the speed of your mobile beacon

mounted on a person/robot/copter. General recommendation is T to make handover

smooth and correct, make sure that your mobile beacon makes at least 4 refreshes in a

handover zone.

Look at the following examples:

- Example 1: Normal handover zone:

Hedge made 4-5 updates -

166 Q) Marvelmind
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- Example 2: Small handover zone:

Hedge made 2-3 updates i MAY BE NOT ENOUGH

- Example 3: Very small handover zone:

Hedge made 1-2 updates i NOT ENOUGH

167 m)MarVEImlnd
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- Example 4: No handover zone:

Service zones not cross i NO HANDOVER ZONE
CREATED, NO HANDOVER BETWEEN SUBMAPS

168 Q) marvelmind
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86 Beaconso6 ultrasonic frequen

ci es

Beacons may have different ultrasonic frequencies in the System. It can be used for
di fferent aims and different cases. I n

o Please notice that is hardware defined and cannot be just changed via settings
in the Dashboard

Different frequencies can be used:

In ' A as a basic rule of Il nver se

In Multi-frequency NIA to increase update rate for multiple mobile beacons

Il A it ds ne

Architectur

To make it easy to distinguish, stationary beacons with different frequencies in the
Dashboard colored in different colors:

19KHz beacon

22KHz beacon

25KHz beacon

28KHz beacon

31KHz beacon

34KHz beacon

37KHz beacon

45KHz beacon

Learn more about submaps, service zones and handover zones here: How to create
indoor navigation maps

Learn more about maps lager than 30x30m here: How to build maps lager than 30x30m

Learn more about building of large indoor positioning systems here: How to build large
indoor positioning systems

Here is the main tutorial video about maps:

Help: submaps, service zones, handover zones

Check:

8 basic steps from unpacking to autonomous drive/flight

Step-by-step guide on how to build complex maps

Detailed explanation of complex map building:

Building submaps: Part 1

Building submaps: Part 2

°Q])Marvelmlncl
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https://marvelmind.com/how_create_indoor_navigation_maps/
https://marvelmind.com/how_create_indoor_navigation_maps/
https://marvelmind.com/how_to_build_larger_maps/
https://marvelmind.com/how_to_build_large_indoor_positioning_systems/
https://marvelmind.com/how_to_build_large_indoor_positioning_systems/
https://www.youtube.com/watch?v=kT2EotFT2I4
https://marvelmind.com/how_to_use_and_integrate_indoor_positioning_system/
https://youtu.be/I-QdPkn6fxk
https://youtu.be/B5pPsCsZjB8
https://youtu.be/nCyp3wYZxak

9. Features
9.1. Licenses

9.1.1. How to activate licenses

Please pay attention that we have different types of licenses: For modem and for
beacon. I f you need t oi comnéctthespedfic beacarctotheds | i cense
Dashboard to choose |icense for that beacon. Connec:

We added the licenses system. Now, you can order some additional features. It is not
available in the basic Dashboard version, but you can easily purchase it if necessary.
You can see the list on Marvelmind.com -> Products

To order:

- Go to Marvelmind.com -> Products

- Choose features which you want to get (e.g. MMSWO0001: 100Hz NMEAQ0183)

- Make an order.
- Pay for the feature (via PayPal or other methods).

- Order the feature via the Dashboard by providing d e v i €RUABsor send us email with the
device's CPU ID:

- Open Dashboard SW

- Connect the device you need to order a license to the Dashboard via USB

°Q])M:arvelmmd
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https://marvelmind.com/product/
https://marvelmind.com/product/
https://marvelmind.com/product/mmsw0001/




















































































































































































































































































































































