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9. Features

9.1. Microphone Settings

You can install an external microphone on the beacon and enable it in the dashboard.

Check more about the external microphones in this chapter.

Below are presented settings for a default microphone, aka the only internal beacon

microphone.

To turn on/off a specific
mic, press the gray box

To change mode press on
the bottom bar
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9.1.1. Specific Marvelmind Devices

Below are presented the microphone settings for different Marvelmind devices:

Badge:

Jacket:

Helmet:

Horn:
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9.1.2. Separate Omni-Microphone

You can additionally purchase an Omni-Microphone for improved performance.

Before buying, let us know which device you want to use with the Omni-Microphone. Please refer

to the microphone physical connection chapter.

On Super-Beacon, the Omni-Microphone works in Omni mode on RX3 and RX4. On Super-Beacon-

2, 3, and 4, the Omni-Microphone operates in Omni mode on RX2 and RX3.

- Be careful. You should have soldering skills to solder the Omni-Microphone on the

board.

- Settings to select Omni-Microphone:

CPUID Copy to clipboard

Firmware version

Power save functions

Hedgehog mode {mobile beacon/tag)

Supply voltage, ¥ (3.50..4.35)

Time from reset, ham:s

RS5I from modem, dBm

RS51to modem, dBm

Profile

Carmier frequency, MHz

Radio channel

Device address (1..254)

Height, m (-320.000..320.000)

Measured temperature, T

Utrasanic frequency, Hz (100, 65000)

Parameters of radio

Below is the location of different microphones on the Omni-Microphone:

v

Read all Write all Write changes Cancel changes

13371C

v8.411i Super-Beacon-4
enabled / active
enabled

416

00:58:41 /13481570
Mo data

Mo data

General (315 MHz band)
519.0

0

26

0.000

23

25000

(#) expand

[+) expand

{#) expand

[+) expand
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Example of correct settings for Omni-Microphone on Super-Beacon-2, 3, 4 in Omni mode:

Also, if you want to use a specific microphone on the Omni-Microphone, you can switch to
Stereo mode and turn on one of the pairs, or even a single mic in a pair.

To turn on one of the pairs on Omni-Microphone, click the box labeled RX2...RX4, depending on
which Super-Beacon you have and which pair you want to have turned on:
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To turn on one of the mics in a specific pair, press on a particular box below RX2...RX4, using the CTRL
button:
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9.2.

Restart if Modem is Disconnected

This feature resets the beacon when it loses connection with the modem.

Follow these steps to switch on this feature.

9.2.1.Connect beacon via USB or radio and expand Misc. settings in settings bar:

Misc. settings |-} collapse

Sleep by timeout &0 sec no connection
Sleep with extemal power &0 sec no connection
Status LED enabled

Restart if modem iz disconnected dizabled

Timeout of restart without modem, sec (5..250) n/a

9.2.2.Enable the “Restart if modem is disconnected” option:

Misc. settings {-) collapse
Sleep by timeout &0 sec no connection
Sleep with extemnal power &0 sec no connection
Status LED enabled

| Restart if modem is disconnected enabled
Timeout of restart without modem, sec (5. 250) 10

9.2.3.Enter a value for “Timeout of restart without modem” in sec:

Misc. settings {-) collapse

Sleep by timeout &0 sec no connection
Sleep with extemnal power &0 sec no connection
Status LED enabled

Restart f modem is disconnected enabled

Timeout of restart without modem, sec (5. 250) 10

9.2.4.The “Restart if modem is disconnected” feature setup is completed.

°Q])Marvelmlnd

robotics



176

9.3. Geofencing Zones

Geofencing zones are a subset of zones that can be created to prevent people from
crossing dangerous zones. Zone violations trigger alarms and are written to a CSV file.

How to create a geofencing zone:

Unfreeze the map; submap may be frozen

IndoorGPS [

|Connected: COMA

: 7087, ¥: 0,667 Rate: 5.2 He 2 125total 0faded (0%)

| | | I e =] - [ e

D) Dashboard - robots management v7.050 ultimate - o E
A marvelmind Map L Resam || wem Wite cranges  Cancel chasges
B iy Surting bescon ilateration (0. 2551 Lt
4 . L L X .Y . 2 k .| Sratng et of beacona 19 2500
Helper beacon (0 255) License SW v7.1 required
& = D * | Max. helper datance deviation.m [©00 2501 | Lisense SW ¥7.1 requred
= = e
.| Ondyfor Zeooranae wa
£ Hedges heght in 20 mode. m (320,00 320.00) | 0.00
Lintation ddances [—
= C=remm 5
e o a 5 3 - o a 5 a a 5 o 5 s ‘Servics zone thckness.m (32000 320000 | 1000
Sevir i
Submap X shit. m {-320.00_320 00) 000
e : R N : R - Eerr T T T — )
e—— Submap Z s, m (-320.00.320.00) (L]
‘Submap rotation, degreea (360 00 360 00) 000
Freeze screen Plane mtation X, degrees (-360.00. 360 00) 000
v e ==
i B e
5 |F . Statonary beacens vl enatied
f— . E Servee zone vabie eratied
Em @ o <
E=m
[ AV o]
—
5]
= , ,
. O O () $
& 22 ' ' BB e lyy
=l . S o
— [ — | , : ¥ =
Bl O =0 ovet  owet]Q  ower|] oo DAL et owes|  wez|[]  sees|) = 1 I D )| [eweass | [ Laanap Reset S | [Tae e |
R e e e e e e e e =] - [ w) v tmemm en v [ ] CTAL| emuess ek
= e .
For a singular geofencing zone, choose a modem in the bottom left corner and use Shift + Left
Mouse Button to draw a zone. If you plan to have multiple zones, check the further instructions!
) Dashboard - rabots management w7050 ultimste - o x
) marvelmind |‘-“\ L Read al Virte at Wriechanges  Cancel changes
robotics| CPUID Copy to cipboard 062646
- Y A T 7,050 Modem HIV v5.1-3
A Archilecture. @
@ : : " | Locaton updme rte- aH
B * | Supply votage V(45 55) 48
. B rewem
= 551 bom 013, dBm £
E RSSIt 013, dBm 75
oee | | 0t st s e e s et y | Profie General
= . i e e
300 N Camer frequency. MHz 9150
= e —
=== BB @ .
Save screenshot Long tme seap dnabled
0] e B
e una) e
7 Reaktme Player | P07 : Max. hedges readout per cycle (1.255) 10
e ———
BRckwaraForward B Fagh reschion made ) anatied
| e e e it
T Temperature of air. C (-20 60) a3
= mr;q LUpdate location mode:
[Sover ] - Advanced setings
] Spot ftemg
[Em Paraneten o o
o . Imedaces
—_—
. Sty i
m Service tones adtive
B E E B Map ond waie
. —— O . ® e T R P
“leq SRR . - [y e pos
=l B - [Cremma ]
= ¥
- ‘ > )
== = -i0_ =~ MED == =D ==h ==p - om0 ] [ ][ | [ [ ][]
—0 =

v [evemy e~ ][ [ompress e
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- Right click on the map -> Zones setup

i) Deshboard - robots mansgement V7050 ultimste - o x
File Lengusge View Firmmare Licenses Help
Q) marvelmind | Map s not frozen ‘ R || vmem Wrte changes.  Cancel chasges
robotics|
| crui Copriocpeews || 062646
b Y A Fanmeore verson 7050 Modem HW v5. 13
D Zones setup - o x A Irchinchrs "
= . ‘ Locatien uodse rte B
Hame . byerizd zooe | Zane acive | Zone vise SR T
Time from reset, i 001344/ 184923/ 0
£ 851 beom 025, dBm
RSSita 025 dBm «
prem— Profie el
1 Fadn beauency band 915 M
00 | Comterfrecyeney, etz 180
perp——— L g Pada channel []
serun - Zmin, meters Zma, meters Device s 12541 1
. Hsnapto grid : Long tme seep drabled
Vindow of averagng (0.16) nia
L] [ swe | [ sweanddoe | Close Disance fher .16 na
7 Reattime Player |29 Mex. hedges madoud per cycle (1,255 ]
pechr High macksion mode i) enabled
: s Detect new beacers on fozen map. ensbled
Temperature of ar 'C (20 600 2
i et 5] - Lo S0 47 et
Advanced seitings
(] Spot fitemng cisabled
Paaneten o 3o
Ubrmsond
Irmedaces
e
Sasonany beacons vistie snatied
Servce sones vakle enstied
Map god vabie enstied
s ) e o
i i Pared beszons angle vabie dsabled
= . s pyy =5
Unfresze submap|
El=) -....[a] a [ Seerwp | Losamep | Ame Seep | wamewp || Tmesme || deo L
evedt] [ Dvvitz] | ] Deven4) [] - Ersemap | ew - D CTRL  Despsiesp Defaut
(Connected: COMAT %2821, ¥: 2450 RateS2Hr 2 129tctal Ofaded 0%)
o
[ Fle Languoge View Fimmare Licenses Help
'm]MarveImmd| | e ‘ Reodal || Virtead Wrie changes.  Cancel changes
bati
g = CPUID Copy to cipboard 062646
A Fam e verser V7050 Modem MW v5 13
Zones setuy - o x . -
o " ° A ey "
Hame. Zome type Inveried zone Zone active. Zone vaible Locwtion updste rate: L1
Supply voltage. V (45 5.5 B
Time fram reset i 01607/ 185146 /0
55 bom 025, dEm 4
RS5I 0 025, dBm 58
: Profile General
I 1 —— -
E| i Camer rsauency. Mri 9190
of | | Faca channel o
Zmin, meters Zmax, meters - .
4 3 3 Device adiress 1 254) 1
snap to grid
| KS a —— s
Virodom of 0 e
[ sae | [ soveanddlose | [ Close Duwarca fier 0.16) na
Max hedges readout per cycle (1.255) o
High msokuion mode ) enaled
enatied
Temparstre of ar. € (20,601 )
[ML] | Crctetocaton moce: Lome 57 1 moured
Advanced seitings
(] Seot ftemg cisabled
Paaneten o a0
]
Irnedaces
a——
Sasonany beacons vistie snaties
Servce somes wakle enatied
Mg god vabie enstied
g . ) o e =
o . : . Pared bescons angle vabie dsabled
- BE [t ] ik

Rate 52Hr 2 139total Ofaded (0%)

Freeze zones.

Unfresze submap

>
C - EE
B 2] [ [ || [ | [ 5o | [ | [ |
— S v [ewenss | oo~ [][CL [owosee | Dwaa

- Left click on Zone type and choose Geofencing

I Zones setup

X

Name

Zone type

Inverted zone Zone active Zone visible

[ snap to grid

Zmin, meters Zmax, meters

Lo

Save and close Close |

]

- Create a zone using Shift + Left Click and clicking on the map; click on the point to remove it

- You can tune the zone by entering the distance and entering time. If the zone is created, press

Save and close to save the zone
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After you Save and Close the Zones setup window, the zone turns grey. Freeze the map

D Dashbaard - obots management v7.050 ultimate - o x
Fie Langusge View Firmusre Licenses Help
1) marvelmind ‘ Wap is nat fozer Readat || wirte Wite changes Cancel changes
1obotics
D Copy o cobosrd__| 062646
- Y A — 7,050 Modem HIV v5.1-3
A et w
| @B o C o o 11 C o C o C o o | ot wpdme e =
LI L L L L R L B . o . o . o o Supply volage V4S5 55) 483
Tove o et e 02226/ 1850030
= S5 om 019,46 E
RSSit0 013, dm %
e Fre General
e Fada fmauency band 315 Mr®
300 Cane¥ Wi 190
v Radko charmel 0
detaut - Devio addreen (1,258 1
—— Long tme deep Geatied
Windom of sversgng 0.16) wa
Freeze screen Dutanca o 0.16) w
I Resktme Player | P00 Max. hedges readiut per oycle (1.255) 10
Backword ormard = =
L_1E_J Dutect v bsconson o mep e
. Temperature of ar. °C (-20.60) a3
L [Cr—— Lo W 7
Xvanced whings
[ pct ey dsabied
Parametem of o
[T
Fimtaces
Georsermnong
Qtionary beacons visble enabled
Sevce sones vabie erstind
. . Servee zes acive —
g god vt enstied
e Sub_0 Map anes visble enstled
=1 Lmom . . o . . g Paemd beaccrn ange vakie anabied
o] Y
<< 2e30i0 25000 Beacons view ramal
ane
- - | sutmas 0 |
5 - .
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IndoorGPS | O owe=nl| O - B[] eveshi]) v | Emsemap | new v [7]CTRL| [Osepess | etk
|Connected: COMAT X: 7.087, V: 0667 Rate: 5.2 Hz 2 125 total, 0 faded (%)

Zone created and ready to work. If the mobile beacon crosses the zone for a tuned distance and
tuned time, that violation will be recorded in a CSV file, and the hedgehog will be colored red in the
Dashboard
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9.4. PPS (Pulse per Second) Signal

This feature is used to get a pulse signal from Super-Beacon every second. Works with
Super-Beacon in NIA only.

To switch on PPS, follow the instructions below:

9.4.1.Connect a speaker to Super-Beacon 4x4 pinout according to scheme:

PPS (pulse per second) signal pin for Super-Beacon

. - External pins
@ - Internal solderable contacts

[ |
PPS Pin

9.4.2.Connect beacon via dashboard or radio and expand Interfaces in a settings

bar:
Interfaces
UART speed. bps 500000
Streaming output USB+UART
Protocol on UART/LISB output Marvelmind
PB4 pin function SPIMISO
Quality and extended location data disabled
Alarm pin function Mone
Alarm pin mode n'a
Streaming mode License SW v7.1 required
Debugaing data disabled
5P| data output disabled

9.4.3.Choose PPS output in the PB$ pin function option:

Interfaces

UART speed, bps 500000

Streaming output USB+UART

Protocol on UART/USE output Marvelmind

PB4 pin function PPS output |
Quality and extended location data disabled

Alarm pin function Mone

Alam pin mode n/a

Streaming mode License SW 7.1 required
Debugging data disabled

5P| data output disabled

9.4.4.PPS pin settings completed.
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9.5. Floors Feature

9.5.1. The General View

The floor feature allows the building to create complicated multi-level maps. Every
submap corresponds to some height, and height corresponds to floors.

Floorz List of layers (floors)

Show all layers (floors)

Show no layers (floors)
oY
Morie

m/‘ Show all objects (even if they are out of floors’ coordinates)
F
0/ B"——_I Active beacons
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9.5.2. Floor Settings

- Every floor has its adjustable height and its floor plan

Floor height: 3.500 meters (14.000..17.500)

- Right-click on the floor area to see an additional menu. There you can change the height of the floor.
You can also insert your floorplan for that floor (png, .jpeg, .bmp, .tiff)

Floor settings

Load floorplan
Save floorplan as ...

- Remove floorplan

- Floors 4 and 5 are enabled:
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-  Floor 5 is enabled:
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9.5.3. Map Layers

The map consists of several layers. Each layer can be attached to the other.

4) Service zones

3) Beacons and Submaps

2) Floorplan —
plan/scheme/picture of
a floor where you
placed beacons

1) Ether — map grid

°Q])Marvelmlnd

183 robotics



9.6. Floorplan Feature

This chapter describes how to load and use a floorplan in the Dashboard
9.6.1. Loading the Floorplan (Substrate)

To load a floorplan:

Right click on a certain floor in the left panel Floors

Clear map Floors

Dots timeout, sec
5

Dots size made
default

Save scresnshot
Freeze screen

Reaktime Player
Backward Fonward
:

Sfream caplure

Floor settings
Load floorplan
Save floorplan as ...

Remove floorplan

I Dashboard - robots manageme

File Language Tools Settings Firmw:

are Licenses Help
D Open floorplan file x
*+ ThisPC 5 Desktop » marvelmind SW_2022 12 17RL » dashboard v7_309_exe > floorplans v | ® O Searchfloorplans )
Organize +  New folder =5~ m @ A
"
# Quick access
I Destiop

|4 Documents

»
& Downloads  #
»
= Pictures A

g-Plans-
ffice-plan

architectures_co
Incriasing Z
marvelmind_Bac
marveimind_nay
@ OneDrive - Persor
0 his pC

30 Objects

2 Desktop

[ Documents

& Downlosds

b Music

] Pictures

B Videos

‘& SSD_256Gb (C)

= HDD_TTB (D)

P v

File name: Building-Plans-Office-plan

<] Aiformas
7
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- Floorplan is loaded:

D Dashboard - robats management v7.308 ullimate
File Lingusge Tools Sefings Firmware Licenser Help

W marvelmind
rabatics

Map is not kozen

.

[Seund ot

i
—?
I =

E

<
- Il!ﬁiijtiij]]ff:
Do -0

T e N e e e D e W]

Bl

o] ) owel[] owm[) G| E] owiet] 1

] e 1

Cwt|[] twm|[]  Dwe|[] O[] Dwest]

e e R R

Trackng qualty tveshald, % (0,100

Track shaw sade

Spply vobage, ¥ (4 50.5.50)

Tove from revet hms.
RS from 102, dim

RSSi0 102, dBm
Profle

Fado fmauency band

Camer frequsncy, Mz
Pt

« | -Freezs zoges
- | - Freeze mep

0912/131213/0
Mo data

Connected: COM26

: 576.000, ¥: -390.000 FateBIHe 0

8 total, D faded (0%)
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9.6.2. Floorplan Scaling

The are two ways how to resize a floorplan in Dashboard.

1) Drag a floorplan from any side of a picture:

W Dsshbosrd - rabots

management
File Longusge Tooks Setings Firmuware Licenses Help

m Marvalmlnﬂ
robot

NN

®
-
@
=
=]
ZZE
ZZEI
|
=
u
[ ]
e =
— =]
- i
= iC
. B
B =
°Q])Marvelmmd
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2) Set floorplan scale by two points:
Right Click on the floorplan => Set floorplan scale by two points:

~Map is not frozen

v selectfloorplan
Glue floorplan to ether
e 0 c 0 ° ° ° ° ®

Zones setup

Background color

Update|
R [acts | pom]p9
o / .................
I
.................... v

Click the first point on floorplan (press ESC to cancel):

~Mapis not frozen

Floorplan scaling: click first paint on floorplan. ESC to cancel

gl ot | . P = TS
e I = I

Update

.................... [ Jfpomn]pe>
/ .................

& =

=
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- Click the second point on floorplan:

~Floorplan scaling: click second point on flaorplan. ESC to cancel ~Mapis not frozen

-
— 4 -
— -
—— -
—— |
——% V.|
— ] g—
——

..................... Freezs zoges.
....................

.................... x =

Distance between points, meters

.....

Unpdate
.................... [euto Jlrenn]p
....................
....................

.................... v%
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- The scale of the plan will adjust to the specified parameters:

~Map is not frozen

2
<« (s Jfeomn]p
Freeze zonds |

T Freeze maj
¥ =
- Change the scale of the Map using mouse roll:
~Mapis not frozen
2
......................... [}//

€ LT e By
Freeze zones
¥ =

- Scale settings complited.
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9.6.3. Move the Floorplan on the Map

- To move the floorplan, click on it with the left mouse button and hold the button
down:

~Mapis not frozen

»

EHEOHOSH

EmEy

“Mapis not frozen

EHOHOOCH

I
[resseoes |

i
Y
v
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9.6.4. Other Floorplan Settings

- Right-click on a floorplan area to see an additional menu. Press “Glue floorplan to

ether” to fix the floor plan's position according to the map grid.

+  Select floorplan

Glue floorplan to ether

Set floorplan scale by two points

Zones setup

Background color

- Right-click a beacon to see an additional menu. You can nail the beacon to a floor

plan or an ether here.

X=8.
=13
Z=1.

View/activate licenses
Uplead firmware
Remove frem network
Manual setup coordinates

Mail to floorplan

Mail to ether

Beacon n134 belongs to submaps: 0

Beacon differences from others
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9.7. Filters

Those features help to get more stable tracking and avoid “jumps” of the mobile
beacons.

9.7.1. Spot Filtering

This feature is used to filter mobile beacons “jumps” in the Dashboard. Available in IA,

NIA, and MF NIA.

This feature works from the Modem.
How to use:

When the Modem is connected to the PC, choose it in the Dashboard and put

Spot fitering {-) collapse
Samples number (1..10) 3

Max. distance between updates, m (0.1..2.5) 1.0
Fittering during tracking disabled

a tick next to the Spot filtering parameter. This is number of dots, when filter:

Spot filtering

(-} collapse
Samples number (1..10) 3 |
Max. distance between updates, m (0.1..2.5) 1.0
Fittering during tracking disabled

Insert Samples number (minimum number of dots when filtering starts):

Spot filtering i) collapse

Samples number (1..10) 3

Max. distance between updates, m (0.1..2.5) 1.0 I
Fittering during tracking disabled

Insert Max. distance between updates (maximum distance between points):

Spot fittering |-} collapse
Samples number (1..10) 3

Max. distance between updates, m (0.1..2.5) 1.0
Filtering during tracking disabled

- Enable Filtering during tracking, for filtering when device moves.

°Q])Marvelmlnd

robotics



193

9.7.2. Window of Averaging (NIA Only)

Sliding window size averaging the position of mobile beacons.

How to use:

- Choose Modem when it is connected to the PC and insert the Sliding window

size in the “Window of averaging” bar:

Radio channel 0
Device address (1..254) 1
Long time sleep disabled
Window of averaging (0..16) 0
Digtance filter (0..16) 0

Notice that when this feature is on, latency increases.
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9.7.3. Static Filter

Starting from 4t version of the beacons, they have a Static Filter which detects if the
beacon is idle via IMU and filters any static jumps in the Dashboard.

You can disable this filter to gain more raw data if needed in beacon settings:

IMU mode High performance

1" MU type LSMEDSM

1-| Axzero 0

]. Ay zero 0
AxK 1.000

x| MK 1.000

| AK 1.000
IMU PID settiing time, sec 10
IMU lock disabled
IMU fikter samples (0..50) License MMSW0005 n
Max. acceleration, m/s2 (0.000..40.000) License MMSW0005
IMU static filter enabled
IMU static max noise (0..127) 20
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9.8. Axis Rotation Feature

9.8.1.General view

The axis extension enables the rotation of the map. There are 90° gaps between views
which helps in multi-floor tracking when a side view is essential.

There are 3 directions of view:

To change the view, click on the icon

9.8.2.Examples of views:

Y, X
'QDMarveIThwg- ¥ ¥
o
o) (&)
=
. : Lo
i 1
|
!« &
= - «
o]
= l
., [ [ 1 (7] [ [ sl ] o | i T
Connectes COM3 X 12355, . 3785 Ruedite 6 2tcul3elea (%)
XY
W marveimind gy . o . . T ¥
vl |
(. I
“ 0 ||
I
‘ @
=
. 4 4 e e B e 4 es smscemmaseEt t 4+ ¢ S+ e+ e 9‘
e TS i
A «

Comeec COMS V1943, 2 22658 Rate12He 3 AT total Olaled %)
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9.9. Vertical Submaps Feature

Vertical submap is a new feature for drone flights or other specific cases. It gives the
user an opportunity to get solid Z data for vertical movement

- Example: The drone flight
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9.9.1.

How to Build Vertical Submap for Stable Z:

For this configuration, you need 6 stationary beacons

Place 4 beacons on the ground, facing each other. (make a square where the
edge points are beacons, looking in the center)

Place two beacons high on a wall

Turn on RX4 only for beacons on the ground and RX4 and RX2 for beacons on
the wall

Build the first submap (horizontal) consisting of all ground beacons

Change the Limitation distance to manual and input the value in the
submap’s settings

Read all Write all
Starting beacon tril ion (D..255) 0
Starting set of beacons 6 7.0:0
3D navigation enabled
Only for Z coordinate disabled
Umd@ms manual )
Mazimum distamee 00— 1
Submap X shift, m (-320.00..320.00) 0.00
Submap Y shift. m (-320.00..320.00) 0.00
Submap Z shift, m (-320.00..320.00) 0.00
Submap rotation, degrees (-360.00..360.00) 0.00
Plane rotation X, degrees (-360.00..360.00) 0.00
Plane rotation Y, degrees (-360.00..360.00) 0.00
Plane rotation Z, degrees (-360.00..360.00) 0.00
Service zone thickness, m (-320.00..320.00) 0.00
Hedges height in 20 mode, m (-320.00..320.00) | 0.00

Freeze and lock it

|‘ | freeze submap . unfreeze submap

Build the second submap (vertical) horizontally consisting of two wall beacons
and two ground beacons (neighboring with wall beacons)

Now, freeze it

‘..-‘_H
Press the axis rotation button A

Click on the axis you want to rotate your submap along (when you point the
cursor on the axis, it becomes visible and pink-colored)

Hdile

¥l
LT

Enter the corner value (90° usually)

Enter rotation angle

QK Cancel
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Choose submap 2 and enable “Only for Z coordinates” mode

Read all Write all
Starting beacon tril ion (0..255) i}
Starting set of beacons 0; 0.0:0
3D navigation enabled
Only for Z coordinate enabled
Limitation distances manual
Maxdmum distance, m (1..100) 25
Submap X shift, m (-320.00..320.00) 0.00
Submap Y shift, m (-320.00..320.00) 0.00
Submap Z shift, m (-320.00..320.00) 0.00
Submap rotation, degrees (-360.00..360.00) 0.00
Plane rotation X, degrees (-360.00..360.00) -88.24
Plane rotation Y, degrees (-360.00..360.00) 115
Plane rotation Z, degrees (-360.00..360.00) 0.57
Service zone thickness, m (-320.00..320.00) 0.00
Hedges height in 2D mode, m (-320.00..320.00) | 0.00

Change the Maximum distance value

Read all Write all
Starting beacon trilateration (0..255) 1]
Starting set of beacons 6 7.0:.0
3D navigation enabled
Only for £ coondinate enabled
Limitation distances manual
Maximum distance, m (1..100)
Submap X shift, m (-320.00..320.00) 0.00
Submap Y shift, m (-320.00..320.00) 0.00
Submap Z shift, m {-320.00..320.00) 0.00
Submap rotation, degrees (-360.00..360.00) 0.00
Plane rotation X, degrees (-360.00..360.00) 0.00
Plane rotation ', degrees {-360.00..360.00) 0.00
Plane rotation Z, degrees (-360.00..360.00) 0.00
Service zone thickness, m (-320.00..320.00) 0.00
Hedges height in 20 mode, m (-320.00..320.00) | 0.00

Change views and check the map

Wake up mobile beacon

Track
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9.10. Submaps Feature

. Nose shows direction of the
_tracking zone

st s I
=0 000 ¥=0.000
WU

2D submap example

Submaps is a powerful feature that allows you to build large maps (full business centers,
factories, and warehouses with total areas of 10,000, 300,000, or more) based on
smaller submaps (30, 1000m2).

A submap is part of the map. It includes a subset of used beacons covering part of the
navigation area. The current version of the Marvelmind system can include up to 10
submaps. Please also check our help video.

‘m)Marvelmlnd
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https://www.youtube.com/watch?v=FXvlDZkxkUU

9.10.1. Starting Submaps

Hedgehogs do not belong to any submap and can move between sub-map areas.
Hedgehogs can be served by multiple submaps at the same time. By default, the map
consists of a single submap (Submap0)

- After adding new beacons to the system (waking them up), they appear in the
first not frozen submap or in Submap 0 if all beacons are frozen
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- Pressing the “+” button will add a new empty submap to the system

- Press the button with the submap number (Submap 0, Submap 1 etc.) - select
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Y
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the corresponding submap

- Inthis state, if the modem button is pressed, the list of parameters on the right
side represents some of the parameters of the selected submap, for example,
“Starting beacon trilateration,” “Starting set of beacons,” etc.

- The system after adding beacons to the Submap 0, adding new submap and
the selection of Submap 0

‘m)Marvelmlnd
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Now we have 4 beacons, all in Submap0 (it can be seen near the table of
distances)

With the submap selected, the context menu of beacons buttons (available by
right-clicking) has the functions of adding and removing the beacons from the
submap. In the picture above, we are removing beacon 3 from Submap0.”
Then we switch to Submap1 and add this beacon to the submap

When the submap is selected, the beacons that do not belong to the submap
are colored gray. In the same way, continue with removing beacon 10 from
Submap0 and adding it to Submap1
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Now there are two beacons in Submap1, so this submap is built. “Submap 0” is
built as well. Now we can freeze both submaps

4l
1100

Pressing the “freeze map” button when the submap is selected will freeze only
that submap; pressing the “freeze map” button when the modem is selected
will freeze all submaps.

Now we have two good submaps, but they are not correctly located relative to
each other. On the right side, the parameters of shift and rotation for the
selected submap exist; they can be filled in by hand. But a more user-friendly
way is to drag and drop the selected submap using the mouse and holding
down the CTRL button.
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- The mouse wheel can be used to rotate the submap. The mirroring button can
also be used; it affects only selected submaps.
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- After some movement, rotation, and mirroring of submaps, we can locate the
submaps close to their real relative location
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- Now the system is ready to use; we can wake up and track the mobile
hedgehog

- In some cases, the hedgehog can be lost between the submaps if any of the
submaps do not cover this area.

- Submaps can be removed from the system by using the context menu of the
submap selection button (available with a right click)

- The M1/M2 parameter is used for the precise superposing of submaps that do
not have common beacons. This means that submaps cannot be aligned
automatically.
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- To aligh submaps:
- Build the system like in the previous instruction

- Put M2in “on” mode by clicking the icon. Place the hedgehog near the boundary
between two submaps. You will see 2 red hedgehogs blinking; this is how the
hedge is seen in two submaps
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- If there are more than two submaps you can choose the preferred ones by
clicking shift + left mouse button

°Q])Marvelmlnd

204 robotics



- To align submaps correctly (CTRL + scroll/drag) against each other, until the red
mobile beacons are fully overlapped
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- Replace hedgehog to 1 or 2 points and repeat replacing submap for better
superposing

- The next step is to set Service zones where tracking is possible. If a mobile
beacon is outside a service zone, it cannot be tracked. If you build a
complicated map, you have to make service zones correctly. Service zones
must be crossed to provide correct and glide tracking.
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Important reminder: Try not to place submaps in a way that they interfere and emit false signal to

another submap

‘SubfriapﬁS'

Submap 2

A

Sub_2
R S SRR RS W
v - Submap 5 S

Above is an example of an incorrect map in which Submap 5 emits signals at the back of Submap

8, which leads to an error because Hedgehog 24 receives signals from both Submap 5 and

Submap 8 at the same time. The system can’t correctly estimate the location if the Hedgehog is

in Submap 8 or Submap 5

To prevent the glare from the wrong signal, we suggest two solutions:

1. Use a partition that doesn’t let the wrong signal come through (Recommended)

2. Turn off a particular transceiver that is redundant in a specific submaps (for example,
emits a signal into a wall or where a hedgehog won’t be), which might emit a false signal

to another submap (Check chapter Disabling and enabling specific transducers)
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9.10.2. How to Create a Service Zone:

Choose submap (click on the submap icon).
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Use SHIFT + Left click on the map to create a point.

VAR

—

Use SHIFT + Left click on the point to delete it.

Use Right click on the point and choose “Clear all points” to delete the service

Zone

Select floorplan
Glue floorplan to ether

Set floorplan scale by twe paints
Clear point

Clear all points.

Background color
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- Put points around the submap and move them to provide a service area for

the current submap. Service areas will cross each other. If hedgehogs get lost
between two submaps, expand the service area.
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Learn more:

- How to define and edit service zones - How to define and edit service zones,

complete instruction

- Help: submaps, service zones, handover zones - This is a long and detailed

video giving explanations on:
- Whatis a submap
- What is a service zone
- What is a handover zone

- How to build larger maps quickly and successfully — many practical
advises
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9.11. Partially Overlapping Submaps

Submaps can have different overlapping and service zones settings.
There are a few ways to set up an overlapping:

1. Partially overlapping submaps (Recommended)

2. Full overlapping submaps

In this chapter we will explain Partially overlapping submaps. In this way submaps have
a smooth handover zone and hedgehog will track in one of the submaps.

For setting up a handover zone check the corresponding chapter.

These are recommended default settings so your system can work properly.

The size of a handover zone depends on the size of the map and speed of a trackable
object. The system should have time to handle at least 4 track instances. Otherwise,
there can be inaccuracies in a tracking.

Handover zone (marked blue)
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9.12. Full Overlapping Submaps

In this chapter we will explain Full overlapping submaps where service zones cover both
submaps which is very useful if there is a non-removable obstacle, for example pillar,
which can create non-trackable shadows where a hedgehog won'’t be tracked.

Also, this is useful if a hedgehog will be tracked on the line of a stationary beacons
because it is hard for a system to calculate the location on the intersection of them (for
example, close to walls). As you can see on the picture below service zones cover of
the submaps cover the area behind the pillars which cause shadows, but they also cover
the intersection line of a beacons of each other. This means that this setup cover 100%
of a room.

We recommend using this setup only if you have non-removable obstacles since here
hedgehog is tracked in two submaps at the same time which can cause redundant
inaccuracies.

pal

/A

N\
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9.13. Submap Settings

Every submap has its own settings.

/| Which beacon will have origin (0: 0: 0) coordinates

Starting beacon trilateration (0..255) 0

Starting set of beacons 60; 61:0:0
30 navigation enabled
Only far £ coordinate disabled
Hedges height in 200 mode, m (-320.00..320.00) | 0.00

Limitation distances

service zone based

Maximum distance, m (1..120)

30

Service zone thickness, m (-320.00..320.00)

10.00

Submap X shift, m (-320.00..320.00)

0.00

Submap Y shift, m (-320.00..320.00)

0.00

Submap Z shift, m (-320.00..320.00)

0.00

Submap rotation, degrees (-360.00..360.00)

0.00

Plane rotation X, degrees (-360.00..360.00)

0.00

Plane rotation ', degrees (-360.00..360.0:0)

0.00

Plane rotation £, degrees (-360.00..360.0:0)

0.00

Stationany beacaons visible

enabled

Service zone visible

enabled

/‘ Addresses of beacons which are building this submap
__—1 3D (X: Y: 2) Trackina mode for this submap

/| To enable “Vertical submap for stable Z” confiquration
/i Height of hedaes for “Vertical submap for stable Z”

/| Maximum measuring distance limitation mode

/i Maximum measuring distance between stationary and mobile

/| Service zone thickness value in meters

/| Submap X shift value in meters

/i Submap Y shift value in meters

/| Submap Z shift value in meters

/i Submap rotation value in dearees

/| Plane rotation, X value (“Vertical submaps for stable Z”)
/i Plane rotation, Y value (“Vertical submaps for stable Z”)
/| Plane rotation, Z value (“Vertical submaps for stable Z”)
/i Visibility of stationarv beacons (Only displayina settina)

/| Visibility of service zones (Only displaying setting)

For example, to correspond your submap to a specific floor, you need to adjust the

height:

- Left-click on the submap icon to open the settings - -

- Change Submap Z shift value

Read all ‘wirike all
Starting beacon trilateration (0..255) 0
Starting set of beacons 0; 0:0:0
30 navigation enabled
Only for Z coordinate disabled
Limitation distances manual
Maximum distance, m (1..100) 0
Submap X shift, m (-320.00..320.00) 0.00
Submap Y shift, m (-320.00..320.00) 0.00
ISubmaE Z shift, m (-320.00. 320.00) 16.00
Submap rotation, degrees (-360.00..360.00) 0.00
Plane rotation X, degrees (-360.00..360.00) 0.00
Plane rotation Y, degrees (-360.00..360.00) 0.00
Plane rotation Z, degrees (-360.00..360.00) 0.00
Service zone thickness, m (-320.00..320.00) 0.00
Hedges height in 20 mode, m (-320.00..320.00) | 1.85
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9.14. Handover Zones Setting

Users must set up handover zones between submaps to guarantee handover quality
for complex maps with multi-floor and similar.

How to set handover zones:

Choose any submap
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Use Alt + Left Click on the other submap’s service zone border (neighboring)

Now, neighboring service zones are colored green (dark green for the chosen submap
and light green for neighboring submaps)

«

X: 23750, Y: 12,859

Alt + Left click
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9.15. Paired Beacons

Two hedgehogs can be paired and operate as a single beacon without reducing the
update rate. In this case, you get not only a location but also a direction and stable yaw.
For more information check out the links below:

- Paired Beacons: a step-by-step guide

- 8 basic steps from unpacking to autonomous drive/flight

- Step-by-step approach

- Help: PixHawk + PX4 + Paired Beacons for Location + Direction instead of
magnetometers

>

Sub_0

o

139, v: 1111 Rate: 3.4 Hz 1 175 total, 0 failed (0%)

Moreover, each beacon streams in this mode not only at its own location but also in
the direction the pair is facing. This feature hugely simplifies autonomous driving and
flight. Here is an updated protocol with the changes.

Please also check our help video.
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https://marvelmind.com/paired_beacons_step_by_step/
https://marvelmind.com/download/how_to_use_and_integrate_indoor_positioning_system/
https://marvelmind.com/step-by-step/
https://www.youtube.com/watch?v=52e6eTZapJ8
https://www.youtube.com/watch?v=52e6eTZapJ8
https://marvelmind.com/pics/marvelmind_interfaces.pdf
https://www.youtube.com/watch?v=aBWUALT3WTQ

How to pair beacons via UART or radio:

1. (Recommended) To pair beacons via UART, then connect Super Beacons with a cable from
USART_TX of the Following beacon by address (Smaller address number) to USART_RX of the
Leading beacon by address (Larger address number) and from GND to GND of each beacon (Note:
Look at the pictures below). Only applicable in IA

To pair beacons via Radio, do not connect beacons via anything, and change “Communication in
pair” to “via radio” later. Applicable in NIA and IA (In IA, only if the distance between the beacons is
more than 1 meter!)
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2. Wake up one of the pair's beacons and achieve perfect tracking for a path (remember to freeze the
submap before tracking). If tracking is perfect, put this beacon into sleep mode and move to the other
beacon in the pair. Turn off Real-Time Player for getting more accurate data!
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3. Wake up the beacon and repeat the path passed with the first beacon. If everything is good, move to
the next step
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4. Wake up both beacons, do not pair them yet. Repeat the same path for both beacons. If tracking is
good, pair the beacons
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Beacons must be at least 20 cm apart. The farther apart the beacons are the
more accurate the angle. Also, in IA, UART is strongly recommended if the base
between the beacons is less than 1 meter. If the base is more than 1 meter in IA,
the communication can be set up via radio.

The Leading beacon must be on the left of the side where it looks. Its position
should be the same as shown in the scheme in Step 1.

5. Choose one beacon and go to the “Pairing mode” parameter, and activate Pairing mode:

Hedgehogs pairing -} collapse
I Pairing mode no pairing
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6. Choose “via UART” or “via radio”, depending on your connection, in Communication in pairs. Not
applicable in NIA! Proceed to the next step

7. Write the “Address of paired beacon,” which means the number of the beacon currently selected as a

Hedgehogs pairing [~} collapse
Pairing mode pair
Address of paired hedage (1..255) 1

Location againist center |eft

Base of the pair, cm (1..2558) 10

ML fusion for angle enabled
Send location of center enabled

ICommunicatinn in pair

wia radio

hedgehog is paired with:

Beacon 110 Settings

Hedgehogs pairing {-) collapse

Pairing mode pair

Address of paired hedae (1..255) 109 |
Location againist center |eft

Base of the pair, cm (1..255) 10

MU fusion for angle enabled

Send location of center enabled

Communication in pair via radio

8. Now choose a location against the center in the parameters relatively to the second beacon:

Hedgehogs pairing [-) collapse
Pairing mode pair
Address of paired hedage (1..255) 105
Beacon 110 Settings Location againist center left |
Base of the pair, cm (1..255) 10
IMU fusion for angle enabled
Send location of center enabled
Communication in pair via radio

9. Gotothe “Base of the pair” parameter and write the actual distance between paired hedgehogs:

Beacon 110 Settings

Hedgehogs pairing |-) collapse

Pairing mode pair

Address of paired hedge (1..255) 105

Location againist center l=ft

Base of the pair, cm (1..255)
IMLI fusion far angle enabled

Send location of center enabled
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10. Check that all settings are the same for the paired beacon (except Location against center):

Hedgehogs pairing |-) collapse

Pairing mode pair

Address of paired hedge (1..255) 110
Beacon 109 Settings Location againist center right

Base of the pair, cm (1..255) 30

MU fusion for angle enabled

Send location of center enabled

Communication in pair via radio

11. Freeze a Map:
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12. Pairing completed successfully:
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9.16. Paired Microphones

You can also connect an additional microphone and turn on “Paired microphones” mode

to get the direction without using a second beacon (only for IA).

For more information check out Multi-head Mini-RX beacon help video

How to pair microphones:

Choose a beacon in the beacon panel
Turn on the microphone that you connected additionally

Open “Hedgehogs pairing”

Enter the “Address of paired hedge” address of the beacon that you are setting

up (the same address)

s ot
CPU D |Copy to ciipboard || 143124

Firmware version v8.430L Super-Beacon-2
Power save functions enabled / active

Hedgehog mode enabled

Supply voltage, V {3.50..4.35) 350

Time from reset, h:m:s 00:02:03 / 22:49:26 / 0
RSS! from modem, dBm -33

RS5Ito modem, dBm -33

Profile General (315 MHz band)
Carmier frequency, MHz 519.0

Radio channel 0

Device address (1..254) 14 ]
Height, m (-320.000..320.000) 1.500

Measured temperature, “C 23

Uktrasonic frequency, Hz (100..65000)

Pairing mode: pair
Address of paired hedge (1..255) 14
Location againist center left
Base of the pair, m (0.01..32.00) 0.10
Heading shift, deg (-30..50) 0

IMU fusion for angle enabled
Send location of center enabled
Communication in pair n/a
Location shift X, m (-32.000..32.000) 0.000
Location shift Y, m (-32.000..32.000) 0.000
Location shift Z, m (-32.000..32.000) 0.000

In the microphone settings enable

°Q])Marvelmmd
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9.17. Georeferencing Point

If your external system uses GNSS, such as GPS, we provide a georeferencing (geo-
referencing) point as a reference. We stream directly in NMEAO0183 format, so you don’t

need to take any additional integration steps.

Geolocation of point X=0, Y=0 is specified.

Note that the Y-axis should point to true North for correct conversion of coordinates!

Rotate the map or submap to achieve this direction. For more helpful information, check

this chapter:

D Dashbosrd - obots mansgement VTSTOL wtimte

- 8 x

Fie Langusge Tooks Settings Fimware Licerues_ Help
Q) marvelmind | Resdal || wiks sl Wile changss  Cancel changes
'“"j:- = U Copy o cpboard | 068
7 = 5 5 | 5 A Fimmare erson w7910 Modem HW v5.1-3

(@l 1]e] E T
2][9] - Locatin update e i
i . Fenitig e ke He 78
e R
Power Tracking qualty trveshokd, % (0.100) 0
Fun | [100 | BN | Track show mode Orange dots forlow quaty
| e VN o
O ,\ ° Time from ot hmn 001644 / 13470840
g \ North N
| e RSSita 161, dfm “
o \ el | Gewn@5Mbn
o ) 1 Y | o recuency. e 130
== .]
m] Devics addrees (1.254) i
D | —
o Vindow d averagog 0.16) 3
Ditance e 0,161 o
=] X Max. hedges readout per cycle (1.255) wa
D ) e
O e [Foors i Detect e beacern on frosen map enabled
Temperature of 2, °C (-20.60) 2
S - H= e v — o
O Aoke ;g ;;';u::;l Q ‘Submaps isands MMSIW0007 requied
el Eoe | | X| B hedoehons e every cxe MMSINO00G recured
s vanced wn [rpe—
- \ i Fedlome doyer t)emand
v ot o | | I Spot oy sabled
[ Fosue sos] Pasmeter e [Ep—
=T [ | | Ursturs —
fotmsor e : \ H e
[Hewios Latue HS0.0000000
e L | Longn.ce £10.0000000
= L T T
Fr— Servcs 20 vatle enctind
— - e ——
T N v st
(o - B [y entied
10 4 recze zones | (et b
— : : — T
{1 : - - [ I v .
o] O =] | et []  Ouvee®] ] Gevee] [ Gover®l] ] bereert] 11 ao ol | Seamup || Longmap || Peset || Sewp || Waueup || Tmeaync || e il
|| [u] o o O] owveers| [ oeveernl| ] oeceers| [ oevente| ] oevear| [ oewserd| ] sevee [ 0 o v | [cseman ([ e ) [] [ o NN |Woes gmﬁwﬂﬁfx.aﬁ
Connected: COMd. X: 7255, ¥: 1077 Rate: 7O He 1 154 total, Ofailed (0%)

Figure 3. Correct implementation of showing to the North

You can specify your geographic location by setting georeferencing in modem settings,

as shown in the screenshot below.

Georeferencing
Latitude NO.000000D
Longitude ED.GO00000

The same as with modem

The same as with modem
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9.18. Background Color

Starting from v6.200 Dashboard supports background color change.

This is a small feature that helps make tracking look better. If you uploaded a floor plan
that is white, you can tune the Dashboard’s background color to match.

How to choose background color:

- Load floorplan

T

{

o
|

f ' i Q) Marvelmind
' : robotics
lllvnngggg---------.!.:EE:.....E:j otics

1 HooH

- Right click on the background

e X e

G}

bty

L0

» L ER W marvelmind

4] N ' [ v | S| Sy [t | ' | it [ | Fomenl[ + |

robotics

‘1% HeON
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- Choose color and press “OK”

o
<«

gon

1% HeoN

Lde

b . EIet Wmarvelmind

robotics '

-—-------——-III — et e e et .

- Color applied. Now, background matches floorplan
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9.19. Hedge Color Change

If you have multiple mobile beacons, you can give each one its own color to make it
recognizable on the map

File Language View Fimware Help
£ N2 (V5.79) -100 old. Update firmware. ~ Read al Write all
a]] Ma rve"‘:lnd N5 (V5.79) -tao old. Update firmware.
fobotie 114 (V5.79) - too old. Update firmware. v [cPuip Copy o clipboard _ || 000000 ~
4 A Max_ deviation for case, cm (0. 20000) 40
A Max. conditonal deviation, cm (0..20000) 100
@ Max.tiange deviation, cm (0..20000) 2
Location update rate 16 He
Update rte speedup none
Maxmum speed. m/s (0.1.60.0) 50
Pawer save functins disabled
Window of averging (0..16) [}
‘ Distance fiter 0. 16) 2
Advanced settngs
oot szemote | ool [ . Hedgehog mode
defaut ~ High resolution mode (mm) discbled
e —— Accept new/ncken devices discbled
Inverse system
Freeze screen Distances only mode.
Reaktime Player Supply votage. V
Backward Forward Figh votage, V|
Suppy votage molos V o
Desired speed., % (0.100) 2
Speed base, cm/s 2000
2 Curent speed. cm/s [
= Height, m (-320.000..320.000) 0000
7300
) Height, m (320.000.320.000) 0000
Peak curent. A 000
Peak curent of motors. A 0000
«4 Protection by motors current
7.4V battery ==> USB enabled
Al PP | Utized sy am 00
o Time to discharge. h [
Time from reset, hm's
[ - 2018.09.12, 15:24:53 517 Temperature of air, C (20 60) 2
. . Messured temperaiure, T
device oA o
i B - ) Y uleea
Radofrequency band v
device 1 =z device 2 device 4 == device & device 7 device 8 device 9 device 10 Savemap| | Load map
Reset Sieep | [Wake up | [ Tmesyne | zew iU
device 11 device 12 device 13 =0 device 15 device 16 device 17 device 1 device 19 device 20 Erase map) [T fome| [o05es] [ ooan Recet MU
No plug X: 17,63, ¥: -5.62 0 Ototal, 0failed (0%)
File Langusge View Firmware Help
¢ N2 (V5.79) - 100 old. Update firmware. ~ Read al Write all
m MarVEImI?d NS (V5.79) - too old. Update firmware.
g RS ookt e date Immwans) v fcruin Copy to clipboard |} 000000 A
= A M. devistion for case. cm (020000) 0
A Max. conditional deviation, cm (0..20000) 100
C Max.tiangle devation. om (0. 20000) )
Location update rate 16He
Update rte speedup none
Matmum speed, m/s (0.1.60.0) 50
Power save funclions discbled
e Window of averaging (0.6} [}
T Distance fiter (.16} 3
5 Advanced seftings
s | D Q@ =
defaut S High resolution mode rm) disabled
Y Acoept new/woken devices discbled
Inverse system
Freeze screen Distances only mode
Real-time Player Supply voktage. V
ackward Forward r—
Supply voltage motors. V. [
Desired speed. % (1.100) )
Speed base, om/s 2000
Curent speed, cm/e [X)
5% Height. m (320.000..320.000) 0000
= Height, m (-320.000..320.000) 0000
Peak curent, A 0000
Peak curent of motors, A 0.000
e« Protection by motors curnt
7.4V bttery ==> USB enabled
Al P | Uneed oy A [T
- Time to discharge. h [
Remove from network LT
] Setup movement path 2018.09 12, 15:24:34 705 Temperature of air. C (-20_60) 21
Upload zones ¥ Measured temperature, C
device im
Manual setup coordinates ¥ —= | RsSl.dBm
Setup color Rado freauzncy band v
device 1 e = 2 — hedues device & device 7 device & device 8 device 10 savemap| | Loadmap
R — Reset Sieep Wake up | Time sync Zero IMU
device 11 device 12 device 13 oot device 15 device 16 device 17 device 18 device 19 device 20 Erase map CTTEh0) [oeepsiess e Reset MU
Mo plug X:-6.40, Y: 675 0 Ototal, Ofailed (0%)
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- Choose any color which suits you and press OK

File Langusge View Fisrware _Help

Uer T e — ~| ]
(V5791 100 0. Upate fiTwar
Oovommse oera | (V.79 - 100 ok, Updste frmveare. == oo obond
ECE T ... A M. devihon forcase. o .20008)
. 3 @ N [~r——TvT
ENEEEEEN Wae range dewon, om [0 20000)
ENEEEEENR - - - || Locaon updsterte
EEEEEEEE , , - , pissrae peedn rm
EEEEEEE e 1,600 50
Ioromurensne wora Wdow o sveragng 015 0
e
Vorrpacr{240 | Sonema 255 |
D foeram=2 fpmacn{120] Owser[0 Figh esoknon mase ) anabied
[G ] omes T Sccept v woken devces st
Freeze screen e
Reaine Payer Sy votage v
SackwaraForwars . . . o . T
(- Supely vobage meten. V- 000
Desed o, s 0.100 )
Spendbore, cns 200
‘ Cumert speed. cm/s 00
2
=% et m (320000, 320000 oo
Har : : - : | Postt.m 320,000, 3200000 0000
Pesk ot A 000
Peak cument of moters. A 0.000
e L S S I | v ey
TaVbstey =e> USH e
al S . o . o o I [0
= 00
- 2018.09.12, 15:24:34.705 2
L == o - ¥
R4
By b GGl | Seee)| G| G| S| 5o T
G e |G ez g s | I e g o [ ewenr | sk o sween | aweem | oo [ e (o] [ owen et
Noplug 556 ¥:-545 0 Otoal 0taied %)
- Now, the hedgehog and its tracking path will be colored
File Language View Firmware Help
L Marvelmind 15 (V679) tog ol Update frmware - | = =N
= 14 (V5.73) 100 old. Update firmare. Micm oo IO .
- A Manx. deviation for case. cm (0.20000) @
A Vi, conditonal deviion, cm (0.20000) 100
G Max. triangle deviation, cm (0..20000) 30
Locaion e te o
Updete e specdip rone
Mapimum speed. m/s (0.1..60.0) 50
=] Window of averagng 0,16 0
500
bob e e | ‘ Hdghog mods
o Figh esokton mode o) dsabed
Accept new/woken devices disabled
. Inverse system
Dstances oy e
eaktime Player Supply voltage. V'
eardForvard ——
E Ik Supply votage motors.V [
- | Desired speed. % (0.100) 30
Spocdbase,cm/s 200
2 Current speed. cm/s 00
:«Z]f.ﬂl Height. m (-320.000..320.000) 0.000
i Heigh, m (320.000.320 000) [
Peakournt A 0000
Peak curnt of s A 0000
7 D Froecton by mtors curert
7aVbatey ==> USE enaled
>> Utized energy, AT 00
Tine o dscharge. 00
Tin from et s
- 2018.09.12, 15:24:53.517 Temperur of ar. C (20 60 3
Woasuedtempertur. ©
« .- —
jevice. e 2 jevice jevice. hedasis) fevice | jevice jevice jevice jevice. . BeciEs Aol Al =
deven 1 device deven devoes devia 7 devess deven devee 10 TR ==
device 11 device 12 device 13 E ] device 15 device 16 device 17 device 18 device 19 device 20 ) Reset IMU
Noplug 1763, 562 0 Otot, Ofaed 0%)
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9.20. Payload Streaming

Mobile beacon streaming user payload to modem. See the table with speed vs payload.

All measurements were made with an update rate setting 16 Hz. Distance,

radio profile, and payload data size limit the real update rate
Additionally, with the MMSWO0O0O05 license, the hedgehog payload is recorded

in CSV format

Dashboard - robots management ¥5.47 ultimate
File Lanouane | Yiew Firmware Substrats Help

aan Marve Table of distances

Oscilloscope
n-channel oscilloscope

S-channel self-osciloscope
Scan channels pairs
Ultrasound self calibration
Bearons clocks calbration
Accelerometer data
Accelsrometser calibration
Gyroscope data
Compass data (%Y axzis)
w Ultrasound sand
clear map  » Symbolic dashboard
Dots trmeout Obstacles on map
ot e

Extrapolate hedgehog position
CEEREE it of beacons in network

User payload data

v Advanced mods

»

[

Close: |

Pause | Clear | 1 Cm

=101 %]
Hedgehog mads enabled
A Supply voltage, v 3.98
A Height, m [-10.000..10.000) 0.000
T Time from reset, homis 00:01:58 R
Meazured temperature, 'C 7
5 5. 6. 5 o 5 o 5 " | ASSL dBm 41
Open window for view payload data Carier frequency, MHz 433,400
- Device addiess (093] B4
Channel 1}
o o 5 . Mirirum threshald (-10..-2000) -50
X . || Parameters of radia
=10 . Ultrasound
IE| ’ " | Interfaces
UART speed. bps 500000
Pratocol on UART /USE autput M arvelmind
. Extemal device control No control
' " {_PA15 pin function USART RX ]
: || Raw inertial sensors data dizabled \
. - User payload data size (0.32)

Misc. settings

—

Hedgehogs paiing

User payload data size {coming
with system update rate)

UART receiver function should
be enabled to receive payload

| deviceBll |- deviceBZ | devies (3 F" '{,%dgfg#

r device BS r device BE r device B7 r device B2 |

=
2l save map Inad map
=i

B Erase map

data from user device

wo | e | whown | e |

[ crAL| cespses | defaur |
I =

System configuration

Radio profile, kbps

User payload | Real
data per | update
cycle, bytes rate, Hz

User
payload
maximum
data rate
(bytes per
second)

2 stationary beacons,
3 meters maximum distance

500 (FEC)

0

32 16

512

153 (FEC)

0

32 16

512

38.4 (FEC)

0

32 8

256

38.4 (no FEC)

0

32 13

416

4 stationary beacons,
11 meters distance

500 (FEC)

0

32 14

448

153 (FEC)

0

32 12

384

38.4 (FEC)

0

32

192

38.4 (no FEC)

0

32

288
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9.21. IMU Feature

This function allows to increase data update rate received from ultrasound beacon with IMU due to
sensor fusion up to 100 Hz, using inertial sensors (accelerometer, gyroscope).
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9.21.1. Setup IMU Feature

Accelerometer calibration

Required:

-  Starter set

- Hedgehog with IMU
- SW and firmware version 5.85 or newer

- Ultrasound Update rate 4Hz or higher

Before you start using the feature, check whether the accelerometer has been calibrated

- Check if the hedge was not calibrated before. Was damaged or fell down

- Put the hedgehog on a flat surface (antenna directs up) and connect to your PC. Run

the Dashboard

- Go to view => Accelerometer calibration in the open window, click autofill, and clear
the table.

D Dashboard - robots management V5.62 ultimate

File Language

Q) marvel
[

| clear map

Dots timeout

ann

- After all values will refresh. Next, click Pause (shift + space)

View Firmware Substrate Help

Table of distances
Oscilloscope

n-channel oscilloscope
5-channel self-oscilloscope
Scan channels pairs
Ultraseund self-calibration
Devices multitest

Beacens clocks calibration
MAccelerometer data
Accelerometer calibration

Gyroscope data

1D Accelerometer calibration

® ¥ z
bax -24 73 313
Min -24 ] 313
Delta 0 0 0
Zem 24 2 913
K

1 -24 22 913

Close

- O X

Reset

Calibrate

Save

Load

Clear table
zave line

pause_button

() manual fill
(@) auta fil

Mumber of averages
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Then take the beacon (hedgehog) and tilt it to each side towards the ground (about 6
times). Rotate a little. You need to achieve x y z values:

- When antenna directs down z = - 1000 => antenna directs up z= 1000

- So, one of the axis values always will be - + 1000. Others < 10 (preferably less
than 10, but 25 is also permissible)

- Every time before calibrating the hedgehog click Pause

- The accelerometer calibrator will choose the best value for each axe. At the end, click
Calibrate and close the window

- Calibration is needed to determine the g value for each accelerometer axe

10 Accelerometer calibration — O X
b he 4 A

Max 1013 1023 ETl Reset

bin -1008 935 1140 Calibrate

Delta 2021 28 2051

Zern 2 14 114

K 0330 0.991 0975

18 -44 34 1126 Save

180 -1 25 1126

179 4 1@ 125 Load

178 -28 29 1123

177 -21 33 1124 Cloar table

176 44 133 1114

175 9 40 1131 zave line

174 -63 49 1120

173 -45 146 4112

172 -133 -14 1121 O manual il

17 73 £5 113 @ auto il

170 -85 43 1110

169 &7 2. 4120 MHumber of averages

168 -48 15 1124 v

Cloze

Start the system:

Set up the system as usual. It is described in the paragraph Setting up the system.

After the ultrasound tracking has started, select the hedgehog in the Dashboard, go to the
menu Interfaces (on the right), and enable Processed IMU data. After that, it is
recommended to bring the hedgehog to real estate and press the ZERO IMU button (right-
bottom) for additional sub-calibration of the gyro. After 5 seconds, the hedgehog will begin
streaming the processed IMU data.

You can also enable Raw inertial sensors mode: streams raw accelerometer and
gyroscope data at up to 100 Hz via USB/UART directly from the hedgehog.

Alternatively, enable IMU via modem: streams IMU data via the modem — received via
USB/UART connected to the modem and also logged in the Dashboard.
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9.21.2. Using Data in the Python Library Example

To work with data, you must use a ready-made library or develop software tools that work
with the described protocol.

You can find examples in our software package.

Our company provides ready-made libraries for working with IMU in the following
languages:

- python

- CcH++

- java

An example with 3D imaging of a path on IMU with a frequency of 100Hz in real time,
here: https://marvelmind.com/pics/marvelmind-imu-tracker.zip

‘Q])Marvelmlnd
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https://marvelmind.com/pics/marvelmind_SW.zip
https://marvelmind.com/pics/marvelmind-imu-tracker.zip

9.22. IMU Axis Positioning

Super-Beacon IMU axis positions

HW v4.9 IMU axis positions
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Mini-TX IMU axis positions

Mini-RX beacon IMU axis positions
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9.23. Player Feature

This function is used to view the distance passed, the copter's flight, etc. The player
displays statistics on the maximum and average speed and the path traveled.

Starting with Dashboard v6.240, log files are written in .csv format

@
Fle Lo Ve P inimes e

U marveiming

(LD

B
3|

How to use Player:

w

. 20200924, 134241051

0 =edb s T e | [ =i i)
8 =7 il (R B B [ A0 i a al

- Go to File=>Player

File | Lenguage View Firmware Licenses Help

Parameters
Hedgehogs logging
Player
Robots statistics.
Hedgehog buttons actions
Logs folder
Floorplans folder
Screenshots folder
Oscilloscape folder
Movement programs folder
Exit

Dots size mode

default v

Save sereenshot
Fresze screen

Reaktme Player
Backward Forward
e |

-
-
168

Log fie2020_09_24_1340_hedgehogs.csv I

20200924,13:40:12  [2020092¢,1427:40  [202008.24, 142740 |

2020.09.24,12:40:12 2020.09.24, 1427:40

Play

oK

This is how the starting player menu looks like

Select log — opens a saved log file
Play — launch the playback

- Click the Select log button and choose the file

[ERC=[E O < owere ||t | e | o | e || e | 7emtia
o & 5] | == fem oenk

- Now the log is loaded. Important: To record the log file, click Save map to save all the
beacons' locations and attach all the beacons to the log. The log file was also created
while Freeze map pressing.

231

‘m)Marvelmlnd

robotics



232

At the top of the player, you can see 7 outputs
Currently

playing time

Select log file

Start of LOQ time Log ﬂle:|2uzu_09_24_1 340__hedgefibgs.csv | / \
s / End of Log time

2020.09.24, 13:40:12 2020.09.24, 14:27:40 2020.09.24, 14274

Start of Playback \

2020.09.24, 13:40:12

‘/ End of Playback

2020.09.24, 14:27:40

Play/pause button \ Close player button
Play
o /

Limited area - the distance between black triangles under the slider. You can move
triangles, zoom, and place the cursor on the slider + mouse wheel. Triangles limit the area
in which the player works, and the statistics are calculated
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9.24. Absolute Distance Calibration

In case of frequent temperature changes, sometimes absolute calibration is a helpful
tool to provide accurate tracking.

There are two types of absolute calibration:

- One is based on a reference points—the known absolute coordinates of some
points

- Another is based on the submap-the user knows the absolute distance
between beacons in the submap

The next two chapters explain these methods in detail, including the instructions.
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9.24.1. Absolute Distance Calibration Based on a Reference

Points

The user places the mobile beacons at reference points and applies calibration to force
the system to correct the location measurement so that the reported location corresponds
to absolute values.

It is very important to use as many points as possible for calibration (ex. 4 points in the
corners of a submap + 1 in the center). This will provide more accurate and better
tracking.

Below are instructions on how to get absolute distance calibration based on a reference
points:

1. Open Tools -> Absolute calibration

- | Pl
Carierfrequency, MHz
Radio channel
Absolute calibration
Place mobile beacans at paint & and pint B of your backing area
it kriowr ondistes
Stafisnaty bescors shouid bs plasd 5 shown o the picturs
Mmoo vm W |
Point & 165 0.016) 0.0 | 0.000| 0000| leck
| PeintB nid o/ 0.000| 0.000 lock o
Pt T nid o/ 0.000| 0.000 lock : :
| PeintD nd|  néd| 0.000] 0.000| leck
Pt E nid o/ 0.000| 0.000 lock
Pt F nid o/ 0.000| 0.000) lock
@ Poirt & nwid|  nid| 0.000| 0.000] lock
Pt H nid o/ 0.000| 0.000) lock
[ (]
Y=0i021 Paint | n/d nsd| 0.000| 0.000] lock
G Pt | nid n/d 0.000| 0.000 lock
| 8 buto shift map to Paint A
Caibrate ® AL ®
“ Save | Savesrdchms | | Clse | Freeze  Caplue  Clearcapiures
é\ [EaCo |iaP 2 4 | Paired beacons angle visble
/ B ub 0 . . .. . — . |Unfreeze mapl | Beacons view
(=0.130 X=2.586
¥=1408 Y=1.409
z-2376 Z=2378 Unfreeze submap
My 25Cm

2. Enter coordinates for a first point (the initial point where the beacon currently
is) and press the “lock” button

Absolute calibration

Place
with ki
Statior
Hm ' b T below.
Foint &: n165) -0.016 EI.I:II:I1I 0.000) 0000 lack I -
Paint B nid nAd) 0.000 0.000 lock
Point C hid nid| 0.000) 0000 lock
Foint D nid ndd| 0.000) 0000 lock
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3. Move the hedgehog to the second point, enter its coordinates, and press
the “lock” button

I | 0 cnanne

ey | Device address (1..254)

Absolute calibration

Place mobile beacans at point A and paint B of pour tracking area
with known coordinates.

Stationan beacons should be placed as shown on the picture

| 8 Awto shift map to Point & o . - o o . . . 1

“ Save Sawe and close Close

HmoYmo X r below.
Pont&: n165 0019 0.014 _0.000 0 000 unlock I
Point B: n165| 0.025 -0.528 ﬁ :
Point C n/d n/d) 0.000| 0.000 lock o : s
| PontD nd|  n/d| 0.000 0.000 lock I
Poirt E n/d  n/d| 0.000 0.000| lock i
Foint F n/d| ned| 0.000| 0.000] lock [
Poirt G n/d  n/d| 0.000 0.000] lock i
Foint H n/d| nid| 0.000| 0.000] lock ﬁ [
-| Paint| ndd nAd| 0.000| 0,000 lock
Poirt J n/d  n/d| 0.000 0.000| lock i

Calibrate ° é\_ﬂ_n @ |

Clear

4. After two points, you can press the “Calibrate” button

Absolute calibration

Calibration is executed

Hm Y

Point &: w165 0.019 0.014
Foint B: w165 0.025 -0.528
Paint C nsd ndd
Paint D nsd ndd
Paint E nsd ndd
Paint F nsd ndd
Paint G nAd ndd
Paint H nAd ndd
Faint | n#d nid
Fairt J n#d nid
8 Auto shift map to Paint &

bl
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1
0.000 |unlack
0.500 |unlack,
0,000 lock
0,000 lock
0,000 lock
0,000 lock
0,000 lock
0,000 lock
0,000 lock
0,000 lock

Flace mobile beacons at point & ahd paint B of your tracking area
with known coordinates.

Stationary beacons should be placed ag shown on the picture
belov,

o

e —

“ Save

Save and cloze

Close

eze Capture Clear captures Clear

5. The absolute distance calibration file will be loaded to the modem

- Absolute calibration file successfully loaded to modem

Note that the more points there are, the more accurate tracking will be.
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9.25. Real-Time Player Feature

The real-time player is a feature that smooths the tracking path. As it looks backward
and forward, it has a specific latency based on the selected parameters.

Real-time player has two layers, RTP_1 and RTP_2. For more accurate smoothness,

RTP_2 can be enabled.

Carmier frequency, MHz

Radio channel
Device address (1..254)
Long time sleep
Window of averaging (0..16)
T Distance fitter (0..16)
Mazx. hedges readout per cycle (1..255)
M High resolution mode {mm}

I

H

b Detect new beacons on frozen map

Temperature of air, °C (-20..60)
. | Update location mode

Submaps islands

All hedgehogs update every cycle

n/a

No data

No data

n/a

No data

No data

No data

License MMSW0005 required
No data

No data

. Advanced settings (+) expand
I Realdime player [+) expand I
.| I8 Spot fitering (+) expand
P of radio (#) expand
" | Utrasound (+) expand
. | Interfaces (#) expand
Georeferencing (+) expand
Update
N

Enables Real-time player 1

Real4ime player -} collapse
RTP_1 enabled
Forward_1 (0..50) 5
Backward_1 (0..50) 3

Use for direction disabled
Show raw track disabled
RTP_2 dizabled
RTP_2 Auto disabled
Forward_2 (0..50) 10 ~—
Backward_2 (0..50) 10
Sigmoid length (5..559) 100

Tmin, sec (1.0..10.0) 3.0
Colored disabled
Jump filter threshold, % (5..955) 50

provide smooth tracking

provide smooth tracking

—— Enables Real-time player 2

provide smooth tracking

provide smooth tracking

/ ]
__—1 Amount of dots which player ‘looks’ forward to

Amount of dots which player ‘looks’ backward to

Amount of dots which player ‘looks’ forward to

Amount of dots which player ‘looks’ backward to
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Tracking examples:

- Real-time player turned off

[ —

¥
=
- Real-time player turned on
i e o e e
e e -

e e
[T e szie

Real-time player can also be enabled on a mobile beacon. It is equivalent to RTP_1 and
applied to data streamed via UART and USB.

| MEasured lemperaire, | &3
Uttrasonic frequency. Hz (100..65000)

Realtime playerfor gaps n/a
+ Realtime player for speed disabled

Reaktime player backward, US samples (0.31) | 5
Realtime playerforward, US samples (1.31) | 5

|

°Q])Marvelmmd
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9.26. CSV Format

In the CSV log file for dashboard versions V7.000+, each event is recorded as one CSV line and
different events correspond to different line formats. At the same time, the line's starting is equal for

all line types.
Here is an example of several lines from the CSV log file:

T2021_11_04__173001_581,user,41,17,14,4.675,2.714,0.250,2,975,100
T2021_11_04__173001_581,user,41,17,15,4.665,2.708,0.250,2,975,114
T2021_11_04__173001_581,user,41,17,26,4.073,1.987,0.250,2,3462,128
T2021_11_04__173001_581,user,41,17,27,4.075,1.987,0.250,2,3462,141
T2021_11_04__173001_581,user,41,17,28,3.588,1.979,0.250,2,3496,155
T2021_11_04__173001_581,user,41,17,29,3.592,1.978,0.250,2,3496,169
T2021_11_04__173001_701,user,43,15,nl
T2021_11_04__173001_728,user,43,27,nl
T2021_11_04__173001_756,user,43,29,nl

Standard part of the line includes the first 3 fields:

“T2021_11_04_173001_581" — timestamp for data from this line: 2021.11.04,
17:30:01.581.

“user’—username (reserved for future_. The dashboard will support logging in users in
future versions.

“41” — ID of the line type. Different line types have different formats in the following fields.
There are some common special codes in data fields:
“nl” — no license. Some license is required to fill out this field.

“na” — not applicable. There is no relevant data for this field. For example, the X, Y,
and Z coordinates fields will contain “na” if the mobile beacon is not successfully
located.

For more information, see Chapter 9 in our Marvelmind Interfaces manual.
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https://marvelmind.com/pics/marvelmind_interfaces.pdf

