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V2018_08_03

S 28T IS T A
BHET F.AQ.

BT YRR
ST TR
AT F g Thhe
AT IMU ZhHEE

MEE

cm)Marvelmlnd
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1. i 2

Marvelmind =N SHIRSE —FIFRAVANENSHRLS, TRAFENZHRA, EW (AGV)
. XEFIENARAR T (12cm) BIMCEESE. B TLUET ZEER Ik LR T
beacon SRIRFRIXLEYR, HAMRAOFEEENL, EI/AEEIIE (VRIAR) R4, @B LA
sl LAYSLES %, ¥ 00 : Solutions,

ZEHRA LN FEA AL « @i rIREE (915/868 MHz) JoZfz O A BXAY[E & #E 7 I
beacon W48, —/NEES A ZAEERIRERIR DR Bh beacon, DLk — 8%/ modem, fE
FM PC g HA T BALBE A RSB, 1#00 : Architectures,

REEAZHMERE, BISHETE beacon 55 beacon BRI IKFFEEREERN (
Time-Of-Flight 8¢ TOF) i+% 5 beacon HINLTE,

1 : #+ Super-Beacons /19 Starter Set -~

% Marvelmind == PN SHT R St 1 RE A Fe {EC AL B 225K

- T 3D (X,Y,2) iR : B beacon 5 3 PEHEZ[HE beacon ZIBIFE 30 KiLE N
R Me (k)

- AT 2D (X, Y) iREE : B beacon 5- 2 NEEL[EE beacon ZEI7E 30 KiEEMNIREF
TR ML (i)

- AT 1D REE : fMERCE T, o) beacon 5 1 4N £ [E E beacon ZIBITE 30 KEEN
REFCIEE ML (&) ;A Horn BHERT FISA 100-150 >k (200 Horn #643)

19
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1.1.  EZEIIEE .

25 BARME

- ENEME TR FGA 50 K, f# horn A3A 100 2k (Y[R Mini-RX 5 Super-Beacon % 1{X
beacon 2 [BfEE %EH RX4 1) Super-Beacon)
s - BEWIEER 30 Kk (35— beacon L Transducerd [EXT45 4 beacon |-/ Transducer4
; HLfh transducer i)

- {#if Starter Set & FJ3&X 1000m2
- WTEKRXIERER, AEAFHE (submaps) —ZS{LI4EE MZE A/ N

s - YEXTH5EE - 2 beacon FEEA) 1-3%
- ZEORE : +2cm

- 1/20Hz % 40Hz ({ETHSH)

- EHEFE + IMU e YA 100Hz ((4EMH F Beacons HW v4.9-IMU-Discontinued)
- @3 Dashboard #{: F&ligE

A& s - IURF#50 beacon 5[ E beacon 2 BIRERE (FEEEE, EHRMm) . BFEESL
- BUR TR beacon 9%k&E G&M T Non-Inverse Architecture ; Inverse Architecture A~17

TE MR B OSR)

- BURTEL&EALE (500kbps., 200kbps. 38kbps)
- BSEURTEE beacon M%E —— HAKHIL R 5T beacon [l

A& : 1000mAh LiPo B33l (Super-Beacon)
==h/ - BB EM 2 REHARSE, BukT LIEHER

HHEB - micro-USB —— i TR IEH

Starter Set F1## 5 beacon (Super-Beacon)

- 59 7% (f1HE 1000mAh B2, Super-Beacon #}5541 50mm K£¢) 2
- 27 7 (Super-Beacon, fRARASgERH)

i}
i

Beacon X~} 1 : 55x55x33mm (5 50mm KZRY : 55x55x65mm)  (Super-Beacon) 3

1,2,3 S Hfh i) beacon, B FIN L%

20 °Q])Marvelmlnd
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1.2. BT

BB A 2T e & 22 SR B SOR BRI N AR AR S,

@ - anesnons

HE

];!ﬂ - BUREAE B AR

- AEERE

°Q])Marvelmlnd
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2. A5 AL R
LUF & Starter Set 7=~ :
2.1. SR

2.1.1. Starter Set Super-MP-3D :

- AANARFESREME E X Super-Beacon (19kHz, 22kHz, 25kHz, 28kHz
34kHz, 37kHz. 45kHz) . "TH{E 1A, NIA F1 MF NIA, 3 WA Tt

- 1/ Super-Beacon

- 1/ Modem HW v5.1, # % #f 250 /> beacon

. 31kHz,

‘Q])Marvelmlnd

robotics


https://marvelmind.com/product/starter-set-super-nia-3d/
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2.1.2. Starter Set |IA-04-2D-Badge :

- 2 /> Super-Beacon — 915/868 MHz, B RFEIFJEHIEM=E 1 f1 2 — WA
25kHz 11 31kHz) .

- 1/ Marvelmind Badge — 915/868 MHz, 1A% %) beacon

- 1/~ Modem HW v5.1 — 915/868 MHz, {ER% 40y e 4

“nsqa,
Pliwonsey,

0
Q])Marvelr"'f‘
.

Q) marvelmind
[

XS PR Starter Set 7R fl, &R LAWY L& ¥ 234N : Products,

cm)Marvelmlnd

robotics



2.2. ENSWRGLHN

Marvelmind NSRS
GPS")

AN H EHLER AFIRE
T EEEER R TR

RS RS (#20m) BUENAAR ("N

IA F1 NIA /9 SW A BT R[],
XFF 1A, NE A A RSRER ) [E E beacon,

T A LIER 3 Fhaemkzsil .
NIA)

FERZEE) (NIA) | Iz (IA) FiZsi NIA (MF

2.21. RMEZEW (A)

XFF 1A, NAE A [E =R 0 [E E beacon,

Inverse Architecture (1A)

tationary
Super-Beacon 1
19kHz

Stationary beacons:
- Mounted onwalls orceilings

— Measures distancas to neighboring
beaconsand builds submaps automatically

— 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

24

Mobile
Super-Beacon

Any frequency

Mobile beacon:

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

— Calculateslocation updstesonboard upto 40 Hz

— Location updaterate perbescon d

epand on the number of mobile

- ContalnsIMU (2D accelerometer+3D gyroscope)

Router/modem:
— Centralcontrollerof the system
— Synchronizes thebeaconsup to 40 Hz

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

Stationary
Super-Beacon
37kHz

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

Distance between
beacons-neighborsis
up to 30 meters.

Indoor Positioning System in IA consists of:
— 2 or more Stationary Beacons (transmitting
ultrasoundon different ultrasonic frequencies)

— 1ormore Mobile Beacons receiving ultrasound on
different ultrasonic frequencies atthe same time)

— 1xRouter
Stationary
Super-Beacon 3
31kHz
" ‘

QD Marvelmind

robotics

°Q])Marvelmlnd
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Super-Beacon 2
Any frequency

25

2.2.2. JERMEZE¥D (NIA)

on-lnverse

Mobile Super-Beacon

Stationary
Super-Beacon 1
Any frequency

Stationary beacons:
- Mounted high onwallsorceilings

y ultrasonicfrequency, if

ascons HW S
— Measures distances to neighboring =
beaconsand buildssubmaps
automatically -
= Communicate withtherouter =
wirelessly in an|SM band

Stationary

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

Mobile beacon:

Installed on robot/drone/forklift and interactswith itvia
UART or SPI or 12C or USB (virtual UART)
Receiveslocationupdatesfromthe router up to f=40 Hz

Location .

e permobile beacondependson the

obileb s{n

fin

ContainsIMU (3D accelerometer+3D gyroscope)

Router/modem:

Centralcontrollerof the system
Calculates position of mobile beaconsup to 40 Hz

Submaps

— Advanced festurethatallows 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) likethecellularnetwork
coverage

Indoor Positioning System in NIA consists of:
— 2 or more Stationary Beacons (receiving ultrasound)
— 1 or more Mobile Beacons (transmitting ultrasound)
— 1central Router

Stationary
Super-Beacon 3
Any frequency

>

Communicatesvia USB/virtual UART with Dashboard or robot

Supports upto 250 beacons and upto 250 submaps

Architecture (NIA)

Stationary
Super-Beacon N
Any frequency

[

Distance between
beacons-neighborsis
up to 30 meters.

|
-

'Q)) Marvelmind

robotics
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2.2.3. Z41 NIA (MF NIA)

VF Al iE MMSWO0004 : /] MF NIA 7522 MF NIA 32

Multi-Frequency NIA (MF NIA)

tationary
Super-Beacon 1
Any frequency

Stationary beacons:

= Measures distances to neighboring
beaconsand builds submaps sutomatically

— Communicate withtherouter 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 GPSsatellites

Mobile beacon:

1 )

Mobile

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

“ g&y
¥

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

times higher upgatarate

ContainsIMU (3D accelerometer+3D gyroscope)

Router/modem:
— Centrzlcontrollerof the system
— Calculates position of mobile beaconsup to 40 Hz

Stationary
Super-Beacon N
Any frequency

Submaps

Advanced featurethatsllows building independent
submaps/clusters/cells of beacons in separate
rooms or zones and thus building maps consisting of
multiple submaps and covering |arge buildings (with
area of thousands of m2) likethecellularnetwork
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)

1 central Router

Stationary
Super-Beacon 3
Any frequency

— Communicatasvia USB/virtual UART with Dashboard or robot

— Supports upto 250 beaconsand upto 250submaps

[

Distance between
beacons-neighborsis
up to 30 meters.

|
-

‘Q]) Marvelmind
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Multi-mmodem architecture for very large networks

Marvelmind
Helmet

Marvelmind
Headlight

Jacket

2.2.4. ATFBXEMENZ modem Z2+4

Tunnel safety example for underground tracking

Modem 1 radio coverage zone

Beacon ultrasonic
coverage zone

Station 1

Modem 2 radio
coverage zone

Tunnel
.............. Station 2
_ _ WiFi/Ethernet/pLTE - *~ Intranet or ; .
1/ 3G/46G/5G -, W'FJ Ether 'leE/LTE\ oy b
Super-Super Modem "'.,.__;‘/ » & pa :
-Modem 2
\\;\3« Super-Mo
" sS\{(\\/ ots <60m
P R TN DN e ALY . 4 | S 7 O,
h 3
MA@l (cc-@); (:«)} i
o _-—— L T e

:“-“..Super-Modem N 7

Industrial
% Super-Beacon

Modem N radio coverage zone

H Converter - H
L 220V-12V- IP67 .:

'Q]) Marvelmind

robotics
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2.2.5. ZRMXILEER

Architectures comparison

Multi-Frequency NIA (MF NIA)

Multi-modem architecture

Non-Inverse (NIA)

Typical usage

Not
recommended

Accuracy

Update rate

Range

Map building

28

1-4 autonomous robots/drones -
supports up to 250 beacons
(stationary+mobile )

When mobile beacon shall be
installed ona noisy drone/vehicle,
but stationary beaconsarein

rel atively quieter places

In applications, where emitting
ultrasound of mobile beacon is
undesirable

+2cm or better with more
averaging

Depends on the number of mobile
beacons (n) as f/n ~TDMA is used
Slightly depends onthe radio
profile

Depends on the sizes of submaps
IMU fusionis HW and SW
supported

Many mobile users (people, robots, VR) and when
update rate per mobile is important - supports up
to 250 beacons ( stationary+mobile combined)
When mobile beacons are in quieter places

For drones — because mobile beacons are
receiving ultrasound. The range may be limited to
just 2-5m. May be improved with future SW
releases

+2cm or better with more averaging

Does not depend on the number of mobile
beacons, because they are receiving ultrasound at
the same time

Slightly depends on the radio profile

(the same as NIA)

Depends on the sizes of submaps (the same as
NIA)

IMU fusionis HW supported. SW support is
coming

Can cover as large territory asyou wish using submaps

Up to 30m in real lifeand up to 50m in lab conditions within a single submap,

Can build submaps automatically
and manually

Can build submaps automatically and manually

5-16 autonomous robots/drones - supports up to
250 beacons ( stationary+mobile combined)
Effectively, MF NIA combines the best from both
1A and NIA. But it is still “more NIA than 1A”,
because the mobile beacons are emitting the
ultrasound

In applications, where emitting ultrasound of
mobile beacon is undesirable

+2cm or better with more averaging

Depends on the number of mobile beacons (n)
for n>8 ~-TDMA is used, i.e. can provide up to 8
times higher update rate than NIA with the same
number of mobiles. Up to 8 mobiles the update
rate per mobile is equal to IA

The rest — like NIA

i.e. stationary beacons shall be placed every 30m or closer (in 1D with horns

Can build submaps automatically and manually

Version 2023_06_26

LUT A R R 2L T
A8 - BCAZEtE) (IA) BIERAIZRE) (NIA)

NIA, 1A, MF NIA — an{afae$¥ 2

All three previous architectures are supported
When distance from some of the beacons to the
modem is too big

+2cm or better with more averaging

Depends on the description for other
architectures

—upto 120m)

Can build submaps automatically and manually

'Ql) Marvelmind

robotics

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

2.3. ZRM)ocEHE

BRI G (ARic R @)

AR 1X Qiihmann

/‘ #7h heacnn

. /’1 AR %X Qiihmani

' /5(\ [& & beacon

Siibmann #ETH-E

X:1.323,Y: 2410

Qiihman1 1Mk 70 tdhtal, 2 failed (3%)

Submap0 (beacon 10 + 11) Submap1 (beacon 11 + 12

FHIEM EES AR, SR L EE beacon ) TDMA (BI4yZ%ht) friE, @il
XSS, RNUATLAXS ) beacon HATEN, A LIfEREN beacon FTAARY) - HIE,
AT R T #h B A = EHFE ST :

;ﬂ - BB AL RS, DR

8 ERERIF IR

];ﬂ - MEHE 1S

- MEHE 2

09 °Q])Marvelmlnd

robotics


https://www.youtube.com/watch?v=kT2EotFT2I4
https://youtu.be/B5pPsCsZjB8
https://youtu.be/nCyp3wYZxak

30

2.4. =EWN"GPS"ZAGFFEENEIE

fESE, REATLIER RIS TS,

- Super-Beacon :

-  Modem HW v5.1 :

-  Super-Modem :

||

A Marvelmind
robotics

‘Q])Marvelmlnd

robotics


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

Beacon Mini-TX :

QD Mmarvelmind
robotios

cm)Marvelmlnd

robotics


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

Industrial Super-Beacon Metal-25kHz :

‘Q])Marvelmlnd

robotics


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

‘Q])Marvelmlnd

robotics


https://marvelmind.com/product/industrial-super-beacon-plastic/
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3. R Gt
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3.1. EHI% %4t (Dashboard)

[F 5 e ryE 4 ]Dashboard & —#:E H T Windows/Linux/Mac FIR R, T 1&E fn

B R SR IO R R,

0 Docnboara A5 aimate - o pochoning mytem

- 0O x
resawt || wans Wibkchanoss  Cancelcnges.
CPUID Copy In clgboard | 152738
VA Modem HIV ¥5 12
Arcraecae D
Locaton updte e Bk
s updme e, He na
He |
Ut et boost Achate | MMSWI02rmasmd
Tracking qualty threshald, % (0. 100) o
Tk oo e e it orlem ausity
Suncly votage V450 550 a
T rom eset, W05/ 2172970
RSS1 fram 030, B )
' ASSito 030, dBm ]
st Gl (315 Mz b
e Carerboarcy. Wiz s190
Bado charrel [0
Devioe sddress (1..254) |0z
Long tme sieep nia
Windon of aversgeg 10.16) ]
Drstance fiter (0 16) 1]
M hedges resdns e cycle (12551 na
El Figh resten mode. ) enstied
Detec new beacans on rren mao enstied
Tompacatrs of e, € (20,601 )
| ——

TR RTRTTE

HO
B
s )

Refesh e, "_ l::{ (

564

o |2 I _
e o Y ey I
=

dnsied
rlempand
theolapse
Base fmgquency. MHz 919000
X Rao prfia 200 ¥oos
Device address (1 254) 102
. o mode oo
Do) Rodocharnel .
jate [Tfechee 1
= I
Aun | (8ooly| PP | Pomer o 1 s 16 10 0
[ Froeze zones || Gemimems kkommn | a1
ry f
[[Untreeze map | i 000000 wm

Swoeid| (] Owwent]| ] Owver#|[]  Owee| (] Owest| (] Geven#| ] Owet| (] Cwewt| ] Dwedt| [ vt ] owed| ) [ERERI O0 Svee a)| [Smvemmp | [ Lodmmy || [Pt CHETaEeTal
T R S - N R e R e e R e = | Cerssemag | Hew <] [ Of | [Dessies [EGEE %m“;:ﬁﬂ::ﬂ‘“
|[Sennectes: COMIT X 0720, ¥: 3925 Ladge e niy Syptem ate 6.3 Hr L) 76 total O failed (0)

- T SW HUHTRIR S AAIR B A N R

- WEZMREEE RO

- REIIFEFHERARBRIRERES

- A DhREY) FITE Dashboard R FE P H £

- #ERSE : Windows 11 64 fi7 ; Linux Ubuntu 18.04
- KABLEE © Intel Core i5-4200M sk A4 BERAFLER

-  NfF : 8 GB RAM

- EUR%E : 1920x1080 145

- 77f#& : 1 GB "/ %28

- HAhi=B : USB 2.0 s H

°Q])Marvelmlnd
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1 Jc7# Tl Dashboard B nf3REVEE ; R RIREBRE, RSB L Dashboard th

TIE® TAF, SBATRORFTFEI RN, AERMERES SRS, FrA T EY R

modem fil beacon 2 1852 A%,

3.2.

[E & Beacon

- EELEAENE A L AEREECRAE b, AR
G T ——LUEANLER AR SR AR IR o =
Wf5 5@, AR, X TemEhes YT A s

A= NS, BB beacon K EZ23EE KT
ZIEER, i beacon AT

- HFEMNY  beacon JfiEiER, 1BZIR (
Placement Manual)) . 1 : L{ Super-Beacon 7/

- [E7E beacon £ M L E M B & RS Fnz o
A, IR, WEERIRE R, TONRIERRERE TIE, TER LR
i, EAMHER RS S TR,

- [EE beacon 55 beacon 7EA M LA TAa] X 51
- 1£ Dashboard HE. & 8], %5) beacon F[EHE beacon #] LURA H #a

- 12t 433MHz (Bf5F, (R(HE S IR SW B8 fil 868/915MHz filiA, X
TAHMELBIOHITEFEMFEL, th A RIEFRIEAE A ISM 57E:

- [ beacon FJEIE 4Nt 165mm Kk, 1 modem Fi beacon & BI#2k # iz fdaY
TCLRERIERS,

‘Q])Marvelmlnd
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3.3.

5 Beacon, H“Hedgehog”

ENFIE E beacon FJLLEIIF Dashboard H
BT RN H iR

Read all Write all Write changes Cancel changes
CPUID Copy to clipboard || 13371C
Firmware version v3.411i Super-Beacon-4
Power save functions enabled / active

Hedgehog mode {mobile beacon.tag) disabled

| Supply voltage, W ) )
| Time from reset, h'm:s 00:00:22 /£ 154511 /0

%) beacon RITH THEAENLEEANER, EFHULE AN, AGV 83k E FLLGBERH
RrfE, FTERESRRN BRI  beacon  FINCIE, Wi AEVIES AR, BT
beacon FHLEs A HO S K/INFINE [ AR TR 1222 S AEHLas AR (SW) ¥ LL&
=

SR A L] T A 7 0 (5 538 1: 1 Super-Beacon %741
WO R, I, A AT beacon HALE
B RGO CIEE 5 TAF

2]

beacon FAL#R#ZHR Dashboard H1i& & B8 2837417 50 57

RBAREEE — NS N BT beacon, MATSEILR AR /> 24k G SGEM T NIA
g MF NIA, Kb, a0 TR beacon, EA T LM RATE, XE
b5, i 1E Dashboard HIE#E 16 Hz MUBHNEE, H A4 2 15 beacon, N
£~ beacon MINLEFFLL 16Hz/2 ~ 8Hz BT, MFEA 3 ML beacon =>
16Hz/3 ~ 5HzfkitEHE, W T 4 PNREZLHDE beacon, Ff WM Inverse
Architecture, ¥ DIZRMIXS e, ZEHE = BB R 1B S R & TR T K Ho At HE
A7 R AT 4 v (7 L B BT R

hrER AR @ USB(HE I UART), UART. SPI M "hedgehog" 3k, sk imid USB(
HEHIA UART)M modem 3RH, A %H: O 215 5,182 DL HAA(Mini-TX Beacons %
A 5L 3R micro USB, BB AGE AT T Mini-TX 2)

‘Q])Marvelmlnd
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- B4 dashboard 113 +¢,beacon L1 5 GPS (NMEA 0183), U-Blox 5 Marvelmind

PR R A e A AU 5 e

| Read al || Wirite all | Write changes ~ Cancel changes
CPUID | Copy to clipboard || 13371C ~
Firmware version vE.411i Super-Beacon-4
Fower save functions enabled / active

‘| Supply voltage, V (3.50. 4 416

: Time from reset, hm:s 00:28:12 7 2011316 / 0

+| R55! from modem, dBm MNo data

‘| R551 to modem, dBm Mo data

: Prafile General (315 MHz band)

.. Camier frequency, MHz 515.0

*| Radio channel 0

' Device address (1..254) 26

.| Height, m (-320.000..320 D00) 0.000

K Measured temperature, T 23

*| Uttrasonic frequency, Hz (100..65000) 26000

‘| Streaming output USE+UART

: LUART speed, bps H00000

.
‘| Bxtemal device control Mo control

| PB4 pin function SPIMISO

.| Stream location data enabled

+ Calc and stream speed (adds latency) disabled

LR BOHTIEE TR A

Intel ¥%&

2t 433MHz(E45 7=, (V2 bug (&£ 5 SW 5#7) 1 868/915MHz hliA, HEA T

"hedgehog" E.akZhH# AL % Windows PC. Linux #L%%. Raspberry Pi, Arduino #.

°Q])Marvelmmd
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3.4.

Modem

modem @& A FIRE RS, BHERTLLLE Dashboard 22 A

B Al LUMEAE T & BB R Y B N (AL &, LR R 5 AT
beacon HIFRFEI T L ERIEHi——(F ] Starter Set H i) KR i@
AR ALK 100 K

I 38kbps AUBAK LL AR FN 4 N ~F R4 (433 F0 915MHz
XA 165mm), L& BB S IGEE ST ERLE K, £
EERARSRME T 3K 400m

&1:L{ Modem HW v5.1 %
24k 433MHz(GEH T HW v4.9, B == (24 bug 1€ SW #
7)1 868/915MHz Jifi A

—MEAR LB, AT modem 5 beacon 2 [BIHYE{E FnlFl 4

modem Fi83T USB 1 UART {# 1 NMEAO0183 &% Marvelmind #HN% HFTA 50
beacon ML M Ho At A, B AR B Fir 228 10 i 7 -

‘m)Marvelmlnd

robotics



41

Read al || Write al |

CPUID |copy to clipboard || 152338 -
Firmware version v8.416i Modem HW v5.1-2
Architecturs 14
Location update rate 8Hz
| Hedge update rate, Hz 80
: System update rate, Hz 80
| Update rate boost | Activate | nia
| Tracking quality threshold, % (0..100) 1]
: Track show mode Crange dots for low quality
| Supply voltage, V (4.50..5.50) 496
| Time from reset, hom:s 00:00:32 7 20:26:46 / 0
| RSSlIfrom n028, dBm -39
| RS51to n028, dBm -51
Profile General (315 MHz band)
| Carmier frequency, MHz 919.0
| Radio channel 0
| Device address (1..254) 102
| Long time sleep n/a
j Window of averaging (0..16) n/a
| Distance fiter (0..16) n/a
| Max. hedges readout per cycle (1..255) 10
| High resolution mode {mm}) enabled
: Detect new beacons on frozen map enabled
| Temperature of air, “C (-20..60) 23
| Update location mode MMSW0005 required
: Submaps islands n/a
| All hedgehogs update every cycle n/a
5 500000
1§ Protocol on UART/USE output Marvelmind I
: ena
| Raw distances data disabled
| Quality and extended location data disabled
| Telemetru straam disahlad
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3.5.

RIFEIZERIH) Modem

Marvelmind modem 45 = fhZER:

- Modem HW v5.1 — g #thiiAs 2 H A £ 24 H 1Y modem hA

- Modem HW v 4.9 — Modem HW v5.1 fIH A, B A2 bug 1 8 1KY SW
B

- Super-Modem — & Modem HW v5.1 i & RS, B W S 3 r ThRe fnds o

3.5.1. Super-Modem

Super-Modem /& Modem HW v5.1 i & ZRhA, BT e ) BhEE,

B2:Super-Modem 114755

- Super-Modem £ Modem HW v5.1 RUFTAIEATHEE, FFali@id USB EHEE
Dashboard #17:% 28 FnfZeiil (B2 Sic@ BB 01~ Super-Modem ftER),

HTh Super-Modem # S £f USB ke,

- J&F Wi-Fi B9 UDP ifE% — ¥ 71 IE MMSWO0016 — ALt J Hofth e &% = H P

FEER) IPHEO, HNEIEZE Interfaces SCRY 1 @ UDP (Wi-Fi) @12 1Y

ik TN N

[t ol

=TT,

- @3 UDP HJ Marvelmind APl — 1 FJ1IE MMSW0014 — 32 UDP M P B2 ]

Super-Modem, F{EFIEZH Interfaces R4 H "Marvelmind API"&ZT5, APl N 7R

151
- Bluetooth(HW ELJZ FH,{H. SW ¥ K3 £F)

- RAM &k Modem HW v4.9 & 1000 204 I, Flash 7% &t ) 1000 704

E
- BAREERST BT RS
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WP — fiem Ak IP67 (i)

Super-Modem ) HW 3£fZ% Modem Z8#) T Super-Modem Fi1 Super-Super-
Modem Zhiig:

https://marvelmind.com/pics/marvelmind_presentation.pdf

TRFAF LN R T

Pl SMA EHERRUSME AT i K ek, M T9 RIEL0E(EVEE

HAl, EXFRIFEAIER 915MHz ISM iE: (BlanEE. HA, &E) LI RIF AT
IERY SRD 868MHz #E: (BREA. kZHr) , AkH) 433MHz HW hRAFTHESTE L
ASHNHEH, (B AT EIT R, ErTUAIT 433MHz fiiA, 417802 Rk
B, FATHCRAFE 433MHz IiliA

KFFATA TAEE 915MHz S0k beacon M (HH@#E . Super-Beacons, Fié

Industrial beacons, Mini-RX, Beacons HW v4.9, Helmets, Badges. Jackets,
Watches %)

BEMA IP67 sMERiEREES (5- Industrial beacons A7)

Power connector Interface connector
. USB D- (4) USB D+ (3)
GND (1) L +5Vin (3)
) £ _ RS485A (2)
+5V in (5)
N (@) GND (7)
DFU(2) r/ \‘ 4) Reset

UART TX 3.3V (6) Rs4858 (1)

5. Industrial beacons fH IR Ze3E 5L

NI CEEth——E EAVERER R (+5V)  (fil4n Converter-AC-5V-IP67) , HI T-ZhiE
AN HEFEE (1.5-2W) , AhEREB A AR 6 H

BASE) Super-Modem (2023 4 6 H i) 1X=<FF +5V EBJRfLEE, B NIAA
fEA +12V BBEE#REE, SN 5ES beacon !

X3 Rl3ERY IP67 MRA—7 & TARIREVEE @ -40C...+50C (13— REN
i, ARELINIL)

PR E LS50 DFU - k——m R eyl sl IP67 _LAYAMH 5| e

FFIA. NIA Fi MF NIA, 7€ Dashboard Fisat) g

Read all Write all Write changes Cancel changes
CPUID Copy to clipboard |f 153922 ~
Firmware version v3 410 Super-Modem-2
High level software version v3.416i

Location update rate 8 Hz

°Q])Marvelmlnd
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% beacon LB R 1UE—7EJFZE 8 rlK JLE K, Wi-Fi—fE T 22 18] Al 5k
JLA2K

‘Q])Marvelmlnd
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3.5.2. Modem HW v5.1

Modem HW v5.1 5- Modem HW v4.9 AN JL-FAHE], BEX 4y, &
BEJEH A AR,

Modem HW v5.1 5 Modem HW v4.9 & ZEXT L -
- Modem HW v5.1 34 & K NTE

- Modem HW v5.1 HA H IR Jo 261815 i

- Modem HW v5.1 R 5
- Modem HW v5.1 ELi#i3d A 4 TELEC T-108 iAIF &1 : Modem HW v5.1
- FTAFThEEYSE A T2 Modem HW v5.1

- FCC#HH :

ARECLEZINE, FF6 FCC AMMEE 15 £5 H8 T B FECFIREIIRM], LR &1E
NETLERMEBNRE, UBIEAE T, ARERFA, MM rIse a4 e &
, ARG T RME, ATRES X B RIEE A E T, (HE, REERIE
FERFELIET AR KA T, MAKREWHSEN LLB i BME SR A EF T (Tl
KIAFFTIFRERME) , BWHF @ LT — e bk 4 EF30

HOFTR IR S/ 5 ) sl &

IR & G-HE a2 1B P B

PR B R G- BRI IE B2 B8 AR (A A4 b

KRS A RRA LB/ AR N QLIRS E)

REEHNSUETT B BHEHERY B el lcde T RE i F P EAIR B RO R IR,
KIREFFG FCC MNES 15 HrME, BAEFFELL T RS

(1) RREARIFERAE T

(2) R E L IIHEZARMTHEEIN T, S v Re SBESMEER T,

SEERHREARIRER, B G AkZ B E D (RFF 20cm HIHEE,

‘Q])Marvelmlnd
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3.5.3. Modem HW v4.9 (£ H Modem HW v5.1
)

Modem HW v4.9 A7 ¥ ShaefnhpE, 15205 Beacon HW v4.9,

H Modem HW v5.1 &Afi L3, Modem HW v4.9 FHY3K15E E bug B9 SW #
I‘JfD
- modem XA FiRE RS, WIERTLIL S Dashboard #1742
A
- ERLEE LB E SICE NN E, DL 5-FTA beacon

TRFEFACA ) TC 22 B 42— 7 8 ] Starter Set HYHY R £ 192
& A[3K 100 KFig.1: Modem HW v4.9Fig.1: Modem HW v4.9

Fig.1: Modem HW v4.9

- BT HBIRA) 38kbps LR FNI4 R SIKE6(433MHz SEY 165mm), LG ER 7 o
JUEE At — A O K, ML BRARSRAE T T 3A 400m

- {2 433MHz 1 915MHz PFiRAS

- T modem 5 beacon < BliE{EFEARIE AR TLLE Y

‘Q])Marvelmlnd
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3.6.

AEIZERIH) beacon

beacon H %R, AN ZERA A A 75 A ASHR R], BAR Bk Tl F 37 s R 4

Mini-RX — [ BGEA 7 %, 22 {ER 5 beacon, Il {EA A RA

Mini-TX — (Y T &5, BT HRTR NG SERH T2 liesE ¥ Tas iR s &

Super-Beacon — A BZICFR & ST A I S T R ZEdn 5, rIHIEAR P AR A

Industrial-RX — 5&H T KA RS P 223k, BRA B £ NIA 28/ ER

[t & beacon T{E,B7E 1A ZLH T VEARE) beacon L{E

Industrial Super-Beacon — ThHEZF 4R Super-Beacon, "[1EAZ s FilE & beacon

A, ST R E A P A 24

Here you can see more details about the different types of beacons.
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https://marvelmind.com/product/super-beacon/
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3.6.1. Super-Beacon

Super-Beacon & —# M & beacon——E BE o] LIZ it 7]
DL SR 7 IR Ik

Super-Beacon " HFIEAIZLHEI(NIA), 250 NIA(MF NIA)
TR a1 2RHE (IA):ZE K FE 3R

EXFRFAR) 915MHz  ISM SRBE(SE ) Fnfa i al Y
868MHz SRD #Bt(FkH), KR#tEIT WS r]3ZkF 433MHz
ISM S B: (W),

TE R

- Super-Beacon EAMNIABESE M, Bl B ADFEIR R WX SR DSP IS &%

(ZE{2LT Mini-RX 8¢ Industrial-RX) . [Ait, ©kt Beacon HW v4.9 H R, #Hish

MR ) eR, JF HARE RINEE, KNG HR TS EEE G R 2 [8)H
ATARART 5% R 75 I AR SRR A T S

- Super-Beacon F[LLURSTLL AR SNF .2 — 19 kHz, 22 kHz, 25 kHz, 28 kHz
. 31 kHz, 34 kHz. 37 kHz 5 45 kHz, SRl E, JEARIECE beacon JEHH
FIMEAE |-, ZNEE B 7R7E Dashboard H' beacon FYIREH, HEHETR B EL
A i ——RFF 5 IR AR — 2,

- Super-Beacon FJLHEILL T EREL R T E R A I S0E - 19 kHz, 22 kHz, 25 kHz
. 28 kHz. 31kHz. 34 kHz. 37 kHz. 45 kHz, Xf#15 Super-Beacon HE4% [w] By $2
Wk B 24 R [R) &R S 3081 beacon BB IS 7,

‘m)Marvelmlnd
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- X

Read all Write all Write changes Cancel changes

CPUID Copy to clipboard || 13371C
Firmware version v3.411i Super-Beacon-4
Power save functions enabled / active

— | Hedgehog mode (mobile beacontag) enabled

" | Supply valtage, V (3.50..4.35) 416

Time from reset, him:s 00:00:38 / 21:35:37 / 0
RS55I from modem, dBm Mo data
R55!to modem, dBm No data
Profile General (515 MHz band)
Camier frequency, MHz 9150
Radio channel 0
Device address (1..254) 26
Height, m (-320.000..320.000) 0.000

I Measured temperature
Realtime player (+) expand

ﬁ Mo (+) expand

i Parameters of radio {+) expand

- Super-Beacon #] LA B RIS INE A IR, XS LLR RIS & ) beacon 7]
DILE R — 1 H B g R

- 5 Beacon HW v4.9 fit, Super-Beacon 7E TX #x T A EB th SR [BIHE T T 5cfis

- Super-Beacon F[LIEAN Starter Set siSHARGHI— 7y, 5% Beacons HW
v4.9, Mini-RX i1 Industrial-RX LUEEA A IR TAE, fEFTATEN T, beacon
WAZBUE AR R TG 2 ER S B

Super-Beacon #$2 A RA (IP54) , AIBHABEIK,

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

Figure 1: Outdoor version (IP54)

‘Q])Marvelmlnd

robotics


https://marvelmind.com/product/super-beacon-outdoor/
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B 5 : U EE CRITETFIAN)

B4 : BN EE CRATEFZE M)

FCC &4 :

KRB LLZLMIR, 756 FCC HRF 15 #i21 B ZEXFIREHIRA, ZLE[R ) E1EAE T L HeAE
HEREERIGHE, LI & T KRERE, I AT EREST T IRGE &,  RIRAHLIE I AT

P

JEFIEN, AIREL NI E LB IG & F T, 102, TRERUETEIFE LIS TR K AET T HIRAK
IREHSENS L6 B2k BB & F I (W FIFTIFRERE) , BRI S diT LY
F—PRE Z PP R T

BB K L1 77 [ 2L 1B

IR 8 G LN A < IEIH 2

FFIR B IR T 5 1R I B S A AT 1 L

UL E 2L 22 B0 L 26 BB B RN RF K7

KRBT L DT S, rTRE GBS R AR EHIR,
K& 176 FCC MM 15 FEHIME, FRIFRFTFELL F AT

(1) KRETIFELGETH

(2) RIRELTURZNTNHENEING T,  E177 FT HE SEAEFTITHRIEHT T o
ARIREFELLREFIEIINT,  FEH KGN KL (G825 1 2D (R#F 20cm,,

3.6.2. Beacon Mini-RX
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The Beacon Mini-RX can be used in the Inverse Architecture
(IA) as a mobile beacon and in the Non-Inverse Architecture
(NIA) and in the Multi-frequency Non-Inverse Architecture (MF
NIA) as a stationary beacon: NIA, IA, and MF NIA comparison.

HERZEHEIT, Mini-RX 25— AEEAMIME L w KB
M, AR AR beacon (Mini-RX + ShE & 5wX) 5[

7E beacon 2 B i MRS,

Mini-RX J&1X B0k ThAREH beacon, BI'E REEHEIHEFIE S, 1M ik &SRB S
155

Mini-RX beacon R LA T 8RR AL —Fhad &R 7= 80 =R : 19kHz, 22kHz
. 25kHz, 28kHz. 31kHz. 34kHz. 37kHz fn 45kHz,

Mini-RX Beacon tt Super-Beacon FHE ¥/, ®i, XEEMEEMREA,
TEFENEALARES (£ NIA Fo MF NIA SR 4T) , &7 LIEANE E beacon
E A LIMERE) beacon il (18 |A R4 H)

ERERT RN, o & s 2 U

X FF 868/915MHz #1F F[IE ISM/SRD TE4kEB SN E:

AR K AAER
Mini-RX J& Marvelmind Helmet, Jacket., Headlight, Watch F1 Badge FORZ /014
HA7 360° AFHEICA EE R 120° FEE Bl

PUURE R, BrrZ s KR A LR 360° OKSEJ7m) F1 180° (FE(EL 5 1A
) (RWAER) , WAMERITY 360°x120°,

Mini-RX beacon mIRE&RAET HER, EXFEN T, BWMITLL T ERAE -

Bl DIP JF&5P beacon 17 1 /Y, SX/FF1JF beacon, i#id DFU
Programming %% 58119 SW, H-FkFEeR 1 /Y

°Q])Marvelmlnd
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3.6.2.1. #n{a[ e Beacon Mini-RX

2] Beacon Mini-RX BY, B FRARES, FIFELLAIE DIP 155,

1 DIP JF O T ATREALE :

- Y DIP FFRAATHALER, NANIRERITIEES,

i DIP JFI<iE T AL

- JFJE beacon

- T HEX %3 (GE% Dashboard)

i DIP JFo<iE T AL

-  FT DFU %3 @z : DfuSe v3.0.5 8¢ DfuSe v3.0.6)

°Q])Marvelmlnd
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MHarvelmind
315/868HHz
Mini-RX
Us.2
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3.6.3. Beacon Mini-TX

Mini-TX J&— 3 &5 beacon, HI'E HBEA N T A ReEoE 7=

ii28

5 Super-Beacon FINILE :

R8I, EEER : 47x42x15mm K 259, L2 TR
55x55x33mm K 62g (5 KZH I 55x55x64mm)

RS, Bl Mini-TX RAEA $HE 7 3% 1 A~ REH2Mk, Super-Beacon X g : BE Al #2
Wt R & Bt R 7 35

A 31kHz ffiAs

BBt — 250mAh, fHLEZ F## beacon N 1000mAh, {H Mini-TX % T4&#. ¥
R R R R SRR R, 7E TX U TR B th S = (T Beacon HW v4.9

f£ 8Hz FSRMEEMEHTA 96 /N, HUBTSIR BAKEY, SR B L-FR b BIHAE
o P IAR SR H R
Mini-TX (X B4 USB  (HE#A UART) 4 tH——Jc A g [, AR K Mini-TX 2,

Mini-TX W& IMU—B4 3D Al £ 1HF0 3D FEMMY, (EAREREIT (BT ENF
FERIARE, B ARBINAERE NG AR )1T)

Wit R&E——RSFEVDN, (BELE SRR/, A Modem HW v5.1 B4R
50m, FHILZF, Super-Beacon fil & Modem HW v5.1 BY£579 100m

B M ERYEEJEA 55 # Super-Beacon #HX——LL Super-Beacon f{EA RX
beacon EY 3K 30m, [[IEY, fl40 Mini-RX RX beacon + Mini-TX TX AHE
Super-Beacon + Super-Beacon #5411 78 75 Y B Fn SR 5 =

I HW 3 kF 868/915MHz BMBt, RISk 433MHz,  HJCih KISy

cm)Marvelmlnd
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3.6.4. Industrial Super-Beacon-Plastic

o B2 Industrial beacon, 75 MSE 2k 2245

- {N&HH beacon
Bl

- EBERfKE| IP55 BHIPLELR

RS, BIEE

- RrBk 16mm HFE I HREERR, WAk OR P
- 5@ Super-Beacon FH[FIA RX Fi1 TX %

- T SMA EHE&HIINERLZ, Y RICLETE

- EE P55 EREEE (ASLERSY)

- WEBCER

- VR T{EEEVEEA -40°C E +50°C CRENMIK, HIRTHRIE)
- WNEENIFH DFU I k——Rgfe

- P IP55 SMIERESS

Power connector - ace connector
USB D- (4) USB D+ (3)
+5Vin (3 RS485A (2
GND(l)l\ B) UARTRX 3.3 (5) e
GND (7)
+5V A (5)
s s g RS485B (1)

DFU(2) T/ \‘ () Reset

. Industrial-TX-Metal i 2 FfiiA 3 (2022 4F 6 A f) (ks +5V ). B/H
LR ACHE P +12V Bt 052, A5TI2 K258 beacon !

MARA 4 F-44, Industrial Super-Beacon-Plastic # 7 £HiERE 5 5 FHFkZERIAE
HERE, NI, BORFERAE 45V, {HIRA UART RX, {BJ&, MR ARTER: 7 £ USB 448
, MIFTLI3kAF UART RX, MEEALREN 24, nLL5E2Bbrpkie, 5T iRE %
58, Bima inffo@marvelmind.com BXAFA ],

alll

- Industrial beacon F[i@3 RS-485 "M ") per-Modem i

= 3E] .
Usa D- 4 {Gen BB - RS485

Instead of Radio,

RS485A (2)
N UART RX 3.3V (5
- RS485 WlBIMEN (2019 4VART RN 33VIE) GND (7)
Power connector UART TX 3'3\,' (6) RS485B {1)
GND (1) [\ +12Vin (3)
DFU(2) r/ (4) Reset

°Q])Marvelmlnd
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GND (1)

USB D- (4) USB D+ (3)
+12Vin (3)
M RS485A (2)
CAN L (5)
GND (7)
+3.3V out (2) +5Vin (4)
CANH (6) RsS485B (1)

RS485 i | HIE X (2019 4E 9 H ZHi)

Power connector Interface connector

GRND (1)

+12Vin (3, UsB D- (4) UsB D+ (3)
RS485A (2)
UART RX 3.3V (5)
GND (7)
+3.3V out (2) +5Vin (4} arT 033V (6) RS4858 (1)

CAN it 51 i iE X

Power connector Interface connector

A 54T Mini-RX beacon ¢ Super-Beacon Fc &1

EEENE, B TEFPSMR Mini-RX beacon LLEEMIF . Industrial-TX Fn
Industrial-RX beacon 1 E T/E (JoZkEE 57 B 4 ZPTHC)

5. Beacon Mini-RX fid& i I B 3 30m

" &R S Z Converter-220V-12V-IP67 (2022 4 4 H iiARERS;, 1ZhARN 32
+5V EBJR)

BE RS 7 1)
Industrial Super-Beacon
Industrial-RX Transmitting diagram
Reception diagram e
< =00 ‘: o
1 ? 4 "“\ ‘ “ » «
x g ¥ 3 N

30m

@ %[E] Beacon Ind-RX
B4 = &0 Industrial beacon B : BN ATHER: 2019 4E 9 ot 915-N/A-IMU

S/N: 01343a
HZRiZEFER, WalREE 2019 45 9 A 241, i m it
Y beacon, &2 70 f# A Industrial Super-Beacon SW, 415 /& Fg@ Ind-RX-S J
Erag w91 5-N/A-IMU
HIPER Y beacon, 151 Industrial-RX 5% Industrial-TX SW, #7% (@

S/N: 013432

°Q])Marvelmlnd

robotics



59

=5 JE K — Ind-RX-S 8¢ Ind-TX-S, F-H#t %k — Beacon Ind-RX = Beacon
Ind-TX,

Industrial-TX-Metal FIRA 2 FifiA 3 (2022 4 6 H i) N¥; +5V 8BJf, BN
BERRAAE F +12V EBJREE RS, 268k beacon !

°Q])Marvelmlnd
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3.6.5. Beacon Industrial-RX

1209 H Industrial beacon, &N, RIERFELRL
- (B beacon — FIEENGER A IE, R
R R I -
- B EA IPET PiFER
- EFRRESR AT M IPET R

- 7 SMA EHGRHSME RS, T &
Tt

- BEMHERIEY IP6T EHERR (ASKESY)

- BOAWNE R —— TR ASMER D EBIREMEEBIR (+12V 8 +5V)  (H A EERL
WEEBHMIRA (2022 4 4 HIRARRSS, EIRAN R +6V BIR)

- P IP67 SMEHES

Power connector . USB D- (4)ge connector USB D+ (3)
RS485A (2)
GND (1) +5Vin(3)  UARTRX3.3V(S)
+5V in (5) GND (7)
DFU(2) (4) Reset
Industrial RX £ 3 it (2022 -4 A ) {N3<Ff +5V B, B2 NLRATEH +12V
B E, 4NEFES: beacon !

MERRA A UART RX, (HIRAE AT LU A4 O R 2R BN BB AR A

- Industrial beacon #]i##d RS-485 5-: per-Modem i&@{E, B L&E®EE LA, 21
: RS485 Instead of Radio,

- RS485 Y5 EX (2019 49 A .2 J7)

Power connector Interface connector
USB D- (4 USB D+ (3
GND (1) +12Vin (3) 5) (4) (3)
RS485A (2)
UART RX 3.3V (5)
GND (7)
oru(2) [ (a) Reset
UART TX 3.3V (6) RS485B (1)

°Q])Marvelmlnd
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- RS485 ShsIHIEX (2019 4 9 HZHi)

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 Uifis I e X

Power connector Interface connector

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

- FRIIEREVEE : -40°C = +50°C CREME, Rt —— &M TR
HURA
- WEENLIFEF DFU R — e

- SRR JOTER © 19/22/25/28/31/34/37/45kHz

- REEAE, BITHTS5FPAMRAR Mini-RX beacon L& ERIF 4 Industrial-TX
F0 Industrial-RX beacon thHE T/E (2B M E% V1 PJCHED)

- A[EERCAME Converter-220V-12V-IP67 (2022 4 4 H RARRRS:, ZRRASN I H
+5V EJR)

- SEATRUR 2 FafioR 3 By AT ESMET Converter-AC-5V-IP67

Industrial Super-Beacon
Industrial-RX Transmitting diagram

Reception diagram

w

| 30m

- BT

°Q])Marvelmlnd
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¥ beacon 19 Industrial-RX =% Industrial-TX SW _f& %l Industrial Super-Beacon =]

RES K AIRER Industrial Super-Beacon 4,

B E 57 Industrial beacon HIfAS : BT HER 2019 4
9 HZHiigk 2019 4£ 9 H Z e ArEry, a2 fmHHtk iy beacon
, MLAZ0#E i Industrial Super-Beacon SW, 40 /a4 B HAHE R #Y
beacon, &M Industrial-RX =k Industrial-TX SW, #R& &S

JEEHEK — Ind-RX-S & Ind-TX-S, FH#t7%k — Beacon Ind-RX
8¢ Beacon Ind-TX,

Industrial-TX-Metal FIRAS 2 FohiA 3 (2022 4= 6 H i) X%
Ff +5V BJi, 1B2AMWBAEH +12V B, SIS

beacon !

HhEAYE R UART RX, (BILAE ALY Interface 4% 0 FH/EEBJREEI A,

~N

@@ Beacon Ind-RX
I 915-N/A-IMU
S/N: 01343A

@ EE] 1nd-rx-s
Il §15-N/A-IMU
S/N: 013432 )

¥[E 1nd-rx-s-2
915-N/A-IMU
® S/N: 152B5C

[m#[E 1nd-RX-5-3
SR 915-N/A-IMU
E':: [ IS/Ns s 173849

°Q])Marvelmmd
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3.6.6. Industrial Super-Beacon Metal-25kHz

B2)H7E Industrial beacon, 75 MFde AR5 R

- SRPRE Hs—E (RX) Fidt (
TX) beacon, ‘& RILAEH R 75 30
3 (25kHz) L&A, IREEWKE) RX
&R EAT B 75 R L eil—5-
Industrial-RX ¢ Mini-RX HJZhHEF[AE,
SCFR E, Industrial Super-Beacon PNEB
#£A% T Industrial-TX f1 Industrial-RX [
hhe, I4h, 1% beacon [RIBYSCEE IA Fil

NIA Zi#y, Kk, B#HA  Industrial

Super-Beacon,

- B BAT IP6T iR

- T IP67 BiiP 25-kHz 8 7 i HAE 4R

- W SMA B:OHISMER S, W RELEWMES
- MEXIRIAY IP67 ERE (ALY

- N CERHh

- TRIEREGE : -40°C £ +50°C CREME, &iRiTi2it)

Power connector Interface connector
) USB D- (4 USB D+ (3
GND (1) L J +12Vin (3) (4) &)
' | RS485A (2)
UART RX 3.3V (5) r\
GND (7)
DFU(2) r 1 (4) Reset
UART TX 3.3V (6) r/ RS4858 (1)

LLY fe f L.

2E il

- A IPBT SRERIERER ¢

- 5 3 hi Industrial RX (2022 4 4 A L) NI Ff +5V B, B2 NILIRAEE H +12V 8B
wingy, SNk beacon !
+5V & A
- HRAREA UART ) RX, (HINAERT LA 2 0
+5Vin (5)
EHEZRER B A,
- Industrial beacon w3l RS-485 B4 E 5 Super-Modem {5, Z0 : RS485
Instead of Radio,

‘Q])Marvelmlnd

63 robotics


https://marvelmind.com/product/beacon-industrial-super-beacon-metal-25/
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Interface connector
Power connector

USB D- (4) USB D+ (3)
GND (1) +12Vin (3) <
UART RX 3.3V (5) r\ ‘l Rsdssa 2)
GND (7)

RS485 S| e X
Al - BAA RN G 45 BB 1Y) modem B & (o £k BB M B 4, 0 EFL)
A 54T Mini-RX beacon ¢ Super-Beacon Fc &1

KEERITHATE Mini-RX beacon HJFPAMEALL K ERIF 4L Industrial-TX  Fn
Industrial-RX beacon Bi-& LA/E (TG 8887 By 4 L)

5. Beacon Mini-RX Bt & B £ 3 73X 30m

A[3ES4 & Converter-220V-12V-IP67 (2022 4F- 4 A RRABRSS, ZIRARN SR +5V 8B
iy

[ Beacon Industrial (3£ super) ) DFU # {4 L{£ %] Industrial Super-Beacon ffi {4:
FEXT Industrial Super-Beacon Mgk AMERRIR, BEHTAIERS SME R,

2 FRFNE 3 Jii Industrial-TX-Metal (2022 4 6 H i) {304 +5V B, 152N
FERRAAE A +12V EBJREEHRE:, SN2 65% beacon !

HERRA A UART RX, {HIRAE AT LU 42 R 2R BN BB TR A

°Q])Marvelmlnd
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3.6.7. Beacon HW v4.9 (E# Super-Beacon H{X)

Beacon HW v4.9 v FIERMZEH (NIA) FacmZet) (1A) @ NIA 5
IA Xt H

i) EARREAT MF NIA, 7E 1A F1, EFLMEANEE beacon TE, RueHIERE
h beacon,

- Beacon HW v4.9 ZE#)35 4§ -

1A NIA MF NIA
fi] i 2 & & g
B o T g

B2 . RArEE (5156

°Q])Marvelmlnd
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3.7.

beacon REESEAT & T L

TX4

X3 |[«=— |

TX4

TX3

TX1

TX5

TX1

X2

‘Q])Marvelmlnd
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3.8.

RIFZA M R

XM R R Super-Beacon FRIF AR EE ve MUK EAEH AR N SO T AL,

M, RFNABARESFET], WASREEN, XA TSI E RIS,
"] &EH: External Microphone-IP67, Omni-Microphone-IP67 L& Horn

] LU 2 4~ External Microphone S5 7 A s KBEITEEL,
Omni-Microphone-IP67 29 1m, ERIAFCE T IERES] 4x4 £,

External Microphone HYERIAZE KA 25cm, AIEELY EE 1m,

R GRS LRI HAE  HE Rt External Microphone (&2 L,

1 : - External Microphone £9 Super-Beacon

‘Q])Marvelmlnd
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2 : FEHEH P External Microphone /9 Super-Beacon

°Q])Marvelmlnd
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3.8.1. Omni-Microphone %752
n A AARE ] 4x4 FHIHSEESE Omni-Microphone, 7] LR I 5 231 TR B2,

HE R ARIREHEE T R+ Omni-Microphone JEH2EIK |,

00

ﬁ:@

C3D MIC1D

5

NIC2D

& 4 : Super-Beacon £9 Omni-Microphone ZE#: 7=

&5 : Super-Beacon-2, 3, 4 #9 Omni-Microphone Z#% 7

°Q])Marvelmlnd
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3.8.2. External Microphone 475 % :

o KL UR ) beacon ATAETETEBRIAZE 1 X 4B ¢ T IR IO T .

MClC1
R48
[ = |

MIC4D
©
PAD2
)
3

MIC3 i . -

B 6 : T4 F1854 4 1519 beacon EHE

°Q])Marvelmlnd
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-~ External Microphone HJE# 2 =

A7 :

EOIN

o) 1

External Microphone H9E#: 7+

&8 : M

°Q])Marvelmlnd
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- BRI M3 DNEFEMIHTERAYIR E
FnX -

s RX1 — £k E TN, RX2, RX3 — &

' 24

| Readall | Wrteal | Write changes  Cancel changes
CPUID |copy to clipboard || 13371C
Firmware version v8.411 Super-Beacon-4
Power save functions enabled / active
Hedgehog mode (mobile beacon/tag) enabled
Supply voltage, V (3.50..4.35) 416
Time from reset, homs 00:16:56 / 224053 /0
R55I from modem, dBm Mo data
RS551to modem, dBm Mo data
Profile General (915 MHz band)
Camier frequency, MHz 919.0
Radio channel 1]
Device address (1..254) 26

" | Height, m (-320.000..320.000) 0.000
Measured temperature, “C 23
Ultrasonic frequency, Hz (100..65000) 25000
Pairing mode no pairng

- T EAEBZE NP ) EE 3 N A LA IR

- BRI 2 TR EEXIE S HAIRE  RX2 - £& X, RX3 - AE7N :

°Q])Marvelmmd
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3.8.3. Mini-RX ISV SREZR XY B

Mini-RX beacon )& die e VR EHH M 22 s MU AEALAR A\ Blif<t B AOARAAT iz &
o L, ZHFMNAURARSFAETIN, MASHEN, Xl LISKHL E RS R LhRE,

AT LUE A 2 NI Z e MRS T ), sl g Rl sk,
AR 26cm (BRIA) , AIEERCY JR=E 1m,

Mini-RX 2 SR 2w - 3 + 1 (AFENEZ M) 8 4 MM ER X, (A

WS Z e X PRIR) . XFhECE IO 2E m XU ECE, BI4n7E Marvelmind Jacket
o,

Mini-RX beacon

VAL SNl |

Q])Marvelmujd

cQl)Marvelmlnd
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https://marvelmind.com/product/external-microphone-ip67/
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3.8.4.

AR T X 1

HTBE A LR
Mini-RX beacon B T

rka sz

B 2 : BT SEEE EN

IR X 2

‘Q])Marvelmlnd
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B 4 : BISEF T NIEE

°Q])Marvelmlnd
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385 SHEZXRMNITER

VITTZ [ T cum
DSP ¢ _ 2020
cus B &
NI
C16 X
O 16MHZ ol 4[]
C64 WP

TS
O

L ) O
C12

—
=
c2 =
c75 =
B N
= 2
o4
ces = g MICA4D
=] = B
o (T CA4s =
B s
I s | g ¢l
cge~ 8 |° oy JTAG
At o e o]
O 0SS "1

MIC2

B 5 : BPIEF L ELE

VITTZ
Sp &0 &0
cu3 Gg¢ S8

-
N
c16 i F
(=] 3 nﬂ
o 6vHz oL 3
\C1 C64 by
= TR 0
= (o)
A ] =
N O —
A =
c2 =
c75 =

LRI

R8 PAD2

c63
(=]
o (CHTTTTTrrics
C104

cu
R17
U3 R5
s 20g [¢ o cl
EUKEU ﬂ:: & JTAG
I | [ = N = Bt

4

ooo
L1

MIC3

B 6 : IR N

°Q])Marvelmlnd
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7 : B ERE N R A

B 8 : B EZE MR R

cm)Marvelmlnd
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3.8.6. MM\

wpl W\ A - 4EERER, ROAEAT R DAEZ) 10 JERY A 8 AR 75 i, (RAN R 9 & 3y
FHEY, 29 100-150 K,

MTIREZEE, BERENIOE R
R SR

ST — 24 B N A0S

- [FEEEM Horn FINHERZ e MAVIRE -

- JAATEH Horn FiIpH5 2 X 1% 4

- B Horn FJIRIE :

°Q])Marvelmlnd
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https://marvelmind.com/product/horn/
https://www.youtube.com/watch?v=OYrLOpGvbig
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JE M Horn 791815

Read all | | Write all | Write changes ~ Cancel changes
CPUID | Copy to clipboard || 13371C
Firmware version w8 416i Super-Beacon-4
Power save functions enabled / active
Hedgehog mode {mobile beacontag) enabled
Supply voltage, W (3.50..4.35) 416
+| Time from reset, h'm:s 00:01:42 / 16:05:50 / 0
RSS! from modem, dBm No data
R551to modem, dBm Mo data
*| Profile General (915 MHz band)
Camier frequency, MHz 515.0
Radio channel 0
. Device address (1..254) 26
Height, m (-320.000..320.000) 0.000
.| Measured temperature, T 23
Uttrasonic frequency, Hz (100..65000) 25000
(+) expand
Q) Marvelmind

robotics
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4. k{2l

AFEST B a0 fE FAFAIHY SW L,
BIREICHE -

- FrAREBLFME— SW e HIE
- BZREMA T B, ENTTREATTAR, HEERREL PRI,

PO | -
e Linguege Yiew fim oies_thig
Q) Marvelmundl 72 752801 1o o6 Upoete e e - ;L_,
ED )
= ' ' ' A | S T~ T
s | Powsr save frcsons natied / active
Hedgehog mode. deabled
| Supply vollage. V 35.42) an
Tobmmahms | o0/ 43100
u

..... P L . o ASS1fom modem, dEin
SN | RS5 10 modem, dBm
o Rado fmquency bang. 515 MHr'

(Cormer frecuercy, MHz 5180

— @ = ;
- Do soswa 1 250 i
= Meamred temperstre. T n
15 | B ey, 10 G500 i)
s ||| I R crimre —
ey =) [ ] =
350 Parameters of rado. ) epand
e Em macirs Fempand
detaut i irlertaces. ) expand
[COREE eand
] | [ oo =
— = [eree—— g
Rt 4me iy Sesthed
e mE - | et lyerbackward 0127 f
G . e
‘Stream capture.
7o}
= [Upcate]
2y [uto ] roni] 3
w
l_\ T ‘
Wl S . . . LT
e m e T T T T e | T Tt o swere || lostees | R | Se | weew | Tmesc | Zeoiy
| s | e s o et o e | e s | | B + comm oew <[] crau| owssme |osa
Connected: COMB X 9361, ¥: 9413 0 Gronl Ofuled 0%

- BRI EMIE R E AR T Dashboard, W&A/E2WHEE & A T 2R

Marvelmind SW & U (M SW KA 7.200 i)

S T 55 EEREBT A B 35T beacon/modem H9 SW SCfE, #7 SW Al HioR £ i i
e, B, Dashboard £ARHEHTH | AR SW RRA MR MR N H A ECHTHIRRA 5,

°Q])Marvelmlnd

robotics



81

Rk, SCHEARFEFFAZ, HAREN]55H SW a3k, Dashboard I H &l fFHIR
A SW RUAS 53R 3 9 e 51 ) SW A 5,

B A T A IR P e E R IR—— BT M ARE SW ALi3REHY
beacon, modem 5 Dashboard FIR3% SW kA, HEI7EM Marvelmind Robotics #cE|
®E ALt beacon/modem FHTE [R— SW @ HEHT SW AR,

SW RAFIF fliEf4 T 8 (M SW iliAs 7.200 i)

MMSWO0005 #3k ) 3t SW hEEIMEERA L MR RBINA Lo fil4n, v7.200 — BRIAMY
B SwW Ihig, 9L MMSWO0005 ¥F ATilE /& fFHSIE AT L Shig, SW AT AN
v7.200L

IA 5 NIA 4~ : v7.200 F1 v7.200L — AT NIA 1 MF NIA B SW, v7.200i Fi
v7.200Li — HHF 1A 79 SW

aRFEEE beacon A MMSWO0005 i 7] iE, HiuhkR £ 7~:74F Dashboard 1 E.%5 0/ _E
W, R : MMSWO0005 i r[IIE{SE T+ beacon, A<3&A T modem,

cm)Marvelmlnd
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4.1.  TEFIFTIF

41 1.3A1B1FM]MIE https://marvelmind.com/ =>
https://marvelmind.com/download/ F T &¥#1H8Y Marvelmind SW &

4.1.2 BIEEBEFITHMHR

4138  UTEBEMXGRGBERWZIBRRGEEEH - HEIMN SW
BRI EIE ( Super-Beacon, Mini-RX, Mini-TX, Modem. Super-
Modem %) AL - MAZHE IANIA
EMRN D, BXRXHFEMURNHEE - B2RE THRESRERTHN PDF
SRup g

14 Dashboard B SCEE

a8 AT I 2R (NIA) 19 modem Fii

Name - beacon BT i3k
i 01_Dashboard 8 T ) 2R (IA) B modem Fil beacon
Bl 02_Software_nia Wkt kst

B 02_Software_ia 7% Super-Modem {4 (NIA Fi 1A {5 144

il 04 su per-Modem

il 05_API

‘a5 Marvelmind APl FEFn C sl SC sk

L 06_Examples @ﬁ%i%@”ﬁﬁ% D) Xﬁ:;@

.l 07_Documentation

L SCRYAY Sk

cQl)Marvelmlnd
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Mame

BB 01 _Software_nia

BB 02 Software_ia

B 02_modem_hw51_RHU

Mame

@8 01 _Dashboard

8 02_modem_uwb

W 02 beacon_uwb

FHTIERCM1ZE4) (NIA) beacon OB SC {5k

FHF R 1A284) (IA) beacon BOERA: 3

AT RHU Modem AAREE S0 (NIA FiT 1A

414 Dashboard #9303

A4 UWB modem B4 T3k

AT UWB beacon FER{H: 3043k

cQl)Marvelmlnd
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4.2. Dashboard Zz3: 3 {43k

LU L3S S PC L, el LUECEE MR e SRS i 1

Linux ik Dashboard {43

o

Mame
. arm32
Mame armbd
linu x86
windows dashboard_linuw_manual_w2019_05_14

Windows Jif Dashboard C{4:3&

Mame

dashboard_v7_040_32bit_exe

dashboard_v7_(40_tdbit_exe
jil install_dashboard_w7_040 32bit
1% install_dashboard_v7_040_64bit

°Q])Marvelmlnd

robotics



85

4.3.

Dashboard Cf}32

RIFRCHERIE ~—

TSR TEEE — |

PP AENR — |

RAFAE  —
A

PRAF 7RI 2

PRAFROEE

Bl actions
B calibration
Ll config

B defaults

BB distances

Bl drivers

. events

L features_config
L floorplans

@8 hedgehog_icons
Ll help

B licenses

Bl locales

. oy

- map_build

- maps

. movement_programs

L oscilloscope
B profiles
. screenshots

. tmp

cQl)Marvelmlnd
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4.3.1. "Windows B R IFIRINEN"E1=

B, ) SW £7E Marvelmind 3KAEZ A &, 7EXMIE LT, Windows A RE4:5#
SR,

LUF RS F B

1. RE"HELELR"

Windows protected your PC

Microsoft Defender SmartScreen prevented an unrecognized app from

starting. Running this app might put your PC at risk.
More info

2. RE"ELETT

Windows protected your PC

Microsoft Defender SmartScreen prevented an unrecognized app from
starting. Running this app might put your PC at risk.

App: dashboard.exe
Publisher: Unknown publisher

=

TFRHELIE O, FTARAR) Dashboard fE& 41 SW a2 B AT M IH s, (HIAE
ARG, EMEIMRERAE, HINSRIEL,

56 °Q])Marvelmlnd

robotics
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4.4. Software IA SC{f3&

TR SCfEseh, AERTLIERRI A TR B8 % LITE Inverse Architecture H ) it Hi B Ao F A B0
o A SRS R DL R &4

1) Starter Set I1A-04-2D-Badge
2) Inverse Architecture H11J Starter Set Super-MP-3D

i
Mame e
badge_ia
beacon_hwd¥ia

beacon_mini_n:_i
belt_ia
cap_ia

headlight_ia

H T Cap

H T Headlight (I1A)

°Q])Marvelmlnd
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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/
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helmet_ia
ind_super_beacon_ia
jacket_ia
madem_hwdd ia
modem_hw31_ia
super_beacon_ia

watch_ia

AN

st T Helmet

&M F Industrial Super-Beacons* (iB&%& T
—TLL T f# % 2% %F Industrial-Beacons 7!

& T Jacket (1A)

AT Modem HW v4.9 :

<

T Modem HW v5.1 :

JH T Super-Beacon (IA) :

e

H T Watch

°Q])Marvelmlnd
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https://marvelmind.com/product/helmet/
https://marvelmind.com/product/jacket/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/watch/
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4.4.1. Industrial-Super-Beacons Z£#! :

-y

1) Beacon Industrial-RX :

2) Industrial Super-Beacon Metal-25kHz :

3) Industrial Super-Beacon-Plastic :

°Q])Marvelmlnd
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https://marvelmind.com/product/industrial-rx/
https://marvelmind.com/product/beacon-industrial-super-beacon-metal-25/
https://marvelmind.com/product/industrial-super-beacon-plastic/
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4.5.

Software NIA {3

TR SRS R, AT LI R A T 538 % DU Non-Inverse Architecture B BOFTA B -
o A SRS R DL R &4

1) Starter Set HW v4.9-NIA :

2) Starter Set NIA-SmallDrone :

3) Starter Set Industrial-NIA-01 :

4) NIA "1 Starter Set Super-MP-3D :

‘Q])Marvelmlnd

robotics


https://marvelmind.com/product/starter-set-super-mp-3d/
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/

& T Beacon HW 4.5

& 3T Beacon HW 4.9 433 F1 915 NIA :

Marme

N\

beacon_hwd3_nia
beacon_hw44d_nia

beacon_mini_r«_nia

& M T Beacon Mini-TX :

& LM 2K beacon :

\

beacon_mini_tx_nia
ind_super_beacon_nia
madem_hwd3_nia

maodem_hw31_nia

/

super_beacon_nia

& T Modem HW v4.9 :

°

& 3T Modem HW v5.1 ¢

°

36 T- Super-Beacon (NIA) :

*

°Q])Marvelmlnd
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https://marvelmind.com/product/mini-rx/
https://marvelmind.com/product/modem-hw-v4-9/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/mini-tx/
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4.6. Super-Modem {3k

7 Super-Modem BRIER)SCIESE (NIA Fn A FTARIREIROERE) o
B AR L ATRY

Super-Modem  EMAFRAAL T 7.000, MFEZ & Hrki 5
Super-Modem RS micro-SD +LU#H TR T, HT Super-Modem ) micro-SD
RGO, KL E 48w e fit,

1E SW EAi A v7.040 25, &
EEMEEM D ER,

N
giny

"l LLiE s Dashboard fill5: Super-Modem, 15 A Bl 5

Mame

Mame

Suﬂm%@mmudem_ﬂ_ﬁdﬁ

Super-Modem_high_level_sw

Super-Modem_low_level_sw

D readme

Mame
2

Super-Modem il 5 DFU Fil HEX 3C{4,
022_02_20_supermoderm_sw7_040_rd915MHz.dfu

4 2022_02_20_supermodem_sw7_040_rd915MHz.hex

°Q])Marvelmlnd
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5. SW i 152 1

5.1.

Super-Modem B SW HE#HFEZE 157 HB

5.1.1. Super-Modem HJ SW H#i

ERE ELLER SW A Z BT, 1B20#7H Super-Modem, #4E, ME&H Super-Modem #9
SW A NI FTUR (iR IEE%E Marvelmind Downloads T1if) . 1B, B

DL 158 B 5 B R
Marvelmind Super-Modem #{F: i P &84 H %

- REEF

- %k Raspberry Pi ST HALH & R

REEGEEEEAREY, 5TA Marvelmind #E—# A2 T 'Super-Modem' (143
i, GRS RE 4, B E TS Dashboard (hex SCff) @it DFU (pdf
SCfR) BHATRE S, A o<iEid Dashboard 8 DFU BEHRIEREMIE E, BB EA TN SW
Update (USB/Radio/DFU) # 77,

BRI T46 A Super-Modem PN Raspberry Pi 845 LY microSD £ |, ZEH
BBy, TR AT E RN microSD R &G T AR, 4R LIfE Downloads T
THIZER, HTRGERK (XN15-2G6GB) , KEBEMKEL - NERBDT, FEE
TEE RN,

Micro-SD FALE

°Q])Marvelmlnd
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5.1.2. {aIE #FH Super-Modem GEFRIF v7.000 K LA E# SW
R A)

FESHTIRAR) SW 1, ATLEARIREIRTE UL T XS Super-Modem JEATHI 5

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

51.2.1. IFBIREEZ Super-Modem, @3 USB % Super-Modem &%
PC, & 1 /b - HEFBLHINE Dashboard &

0 Dashbioard - robots management 1050  ultimate
st Wiew Finmware | Uicenses Help

Uplead firmuware.

File  Langu
a}} Marvelminc
rbotic

Mapis
Activate baotinader ahter connection }

o

. [T, | rerpesee of o T 20 £0) B

Update locaon mode

e e e e e I T
— e A R A A A
FatedHz 0 67 totl Ofabed 0%)

51.22. AMWPEHMAE : {€F ( Firmware version) #15 /= ( high-level
software version) , FWENMNE—REEFHIE -

5.1.2.3. #A Firmware => Upload firmware

o °Q])Marvelmlnd

robotics



5.1.2.4.

EHE/E SW (M Super-Modem_high_level SW 3 #432)

File Language Niew Firmware Licenses Help

Ul Marvelmind

]-m:‘s ot frozen

Resdal || Virieal Wirke changes  Cancel changes }

!uhnun[ T
= |cru Copy 1o cipbosrd_| 00
=D e A . | Femware verson 7050 Super Modemr
] stum sttt A Foh lvel whmare verscn Vit
s a s Seacons "
e | [fachtocher
o Errors in packets  Devices ksl - 1™
Dpen be. Supply vokage. V (451300 wz
: . Time from reset_ s 001503/ 19.739/0
3 Gpen fde with firmware ® RSSifrom devie, 4Bm
= RSSIto device . dim
L R e I TY T T y—e—Trrryye— Q- o
300 . e equency band 915 MHe
e Organize ~  New folder e @ . oy M 310
detaut g A bame - Dote madified Hpe See At chame ]
# Cuick ccess . D adkbesa (1,254 1
Save scrmersnat 022 17, e folder dastied
Wowiep  # :p« Maodem_high Jevel s :'fqn» 2002 4‘0 :\I:n:ﬂ: - i
Freeze sereen 3 Dot # per-Modem,Jow Jevelsw e 2 e folder — =
[JReskime Piayer |Fie Detance fbes (0. 15) nia
[— o Max_ hedges radout per cycle (1.255) 0
B_JE ] . b
Detect raw baacons an Fuzsn mag enabled
o e e [ [t n
Phatn Update lacaton mode Licerne SW v7.1 reqied
tests J Arond it
[ Seat fiesng. dstied
@ OneDiive - Persor Parameten o ado
Urenound
0 This PC —
3 30 Objects Goandasencing
B Desitop WeF/IDP setingn e
Sisbonary ez vstle enatind
& Downloads Sl otied
i Sernce serms scee el
& Music o]y | Moo 00 vatle snabled
B Pictures i} Map axes visie. enabled
8 Videss Froeze zones | | Pared beacons ange wstle tndtied
i SSD_25865(C) Freecemap || o= =
- HOD_1TB
L) ¥ o
e v W ==
n] miemap | Logmep || Reset Sewp || Vmkes | Tmesyme | | 2w il

] | Supermodem SW ("hex: g1 ~

Cancel prerw |[F

Remdal || wirteal Wete changes  Cancelchanges

E HOON

Indoor GBS | []  owveerd
Connected: COM3
51.25. SHEERIBR - £ Super-Modem_low_level SW 3443 dh fg 2 #4
o
File  Language Wiew Firmware  Licenses  Help
mmarmlmm‘e l-Map:sman
T @ Firmware update - 0 x 2
e -mh;::.gd_ﬁﬂ_m_ upr igh_level_sw\2022_04_08_supermadem_+7_0S0 gz Errors n packets  Devices bat
Funnwere updals successhuly liithed -
Cear mag
i
E_JE_J Firmware update successfully completed
F—
aart 1t device 0f the SAMH TvDe 1of update Flepest

) O T T [
oo 03 T e e s 5]
Connected: COM3 R ARE) Rate 46 He. 1

5.1.2.6.

oveest] )
|0

71 total, Ofailed (0%)

BN RAERFG - T Default R4 -

cPuD Copy o cibows__|| OIAID__ i
R p— 47050 Supmr Mo

Fhlevel sftware vomon V1050

shtecte "

Lacaton updare rate L0

Suaply volage. V45 130) 018

Tiwe om ot e 000203/ 1925.24/0
dom o

RSSto device  dBm ~a

e Gerera

Rad beauency band 915 MHr
e 190

Radio channel 0

Devie address (1254 '

Long e oo owaied

Widow o sversgna 0. 16) wa

Dutance or 0161 na

Max hedges readout per cycle (1. 255) il

i reokon e fam enabled

Detect rew beacons on boren nap enatied

Temperatue o &, (20,601 )

| Usdite location mode

Advanced wetings

(fuso ] Foah]3
Freeze zones
Freeze map

W

_isem

Savemap || Load map
Eaamap new v

Service zores viable enabied
Service o0 actve enatied
enabied
Map anes vaibls naled
duatied
Beacons wew nomal
Resst seep Vakew | Tmemne || Zuw MU

[] cwhe| ossomeee | Dot

Sleep

CTRL

Deep sleep

Wake up

Default

Time sync

Zero IMU

5.1.2.7.

(& 4 BB HT SE ko

°Q])Marvelmmd



5.1.3. {aIE #FH Super-Modem B SW GERFETF v7.000
IR E SW)

o TERB O LHER SW A LT, BZ0#FE Super-Modem, 15, #EEM Super-Modem HJ
SW A RS ARBFA (A fTE Downloads TUEIIKED) . WRASE, B TIHHA
BT R A

TRIBLLT A5 IR % % Super-Modem 19 SW,
5.1.3.1.  #TFF Super-Modem %+ &

5.1.3.2.  HYiH micro-SD & (LtAT Super-Modem AR 4B ER )

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

2022 02_08_supermodem_software_update  08/02/2022 22.51 Adobe Acrobat D... 294 KB

5.1.3.3. BAIEFRZRHF micro-SD RIEAEE MS Windows i+ &4

51.34. THHEEESEMRHRENESEE
% Win32 Disk Imager - 1.0 — O >

Image File Device

I_imagE,."Super-l"«"lndem_SD_imagefzﬂll 03_03 supermndem_image.imgl [F:\ -

Hash

Mone * | | Generate Copy

[] Read only Allocated Partitions

Progress

Cancel Read Write Verify Only Exit
5.1.3.5. REFHSBEIT Win32 disk imager i2F (EEGZ—EREEHBEPIEE)

51.3.6. $THREXHEFHEA micro-SD £ (B2 U NHEE )

°Q])Marvelmlnd
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51.3.7. MITENFEE micro-SD £, FHFHEHIEA Super-Modem
5.1.3.8. % Super-Modem 4+ %=
5.1.4. Super-Modem HIEZE

Marvelmind Super-Modem )& —15 Raspberry Pi BRI HALL AN AR, mlamsd
Dashboard H #fid i 32 £AE IR E

Wi-Fi/UDP settings

Write Wi-FLDP

Wi-Fi enabled
Wi-Fi network name Wireless Net-74 FUERER) Wi-Fi 484 7k (SSID)
Wi-Fi network password | Tt
Show password disabled

ZIM SRS (PSK)

Wi-Fi reconnect timeout, sec (10..65000) 120

Do/

Static P dizabled

Static |P address n/a

Router IP address n/a

Wi-Fi RS51, dBm 56 Super-Modem FHEEE BEIH A HIM 4 1P
Own |P address 152.168.100.112 Lt L1

UDP destination |P address 192.168.1.105 o e .
UDF destreaion por (0.65535) 910 Super-Modem i £ F 2 ) UDP i H
UDP port for AP (0..65535) 45213

MBEFTEA R AP UM E Z(E 8, BAE A,

°Q])Marvelmlnd
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5.2. SW BE#r (USB/EZEE/DFU)

ARFEST B =M R SW BT AT (T USB BUCE BB ER:) LI T4r
PRIGUL (SW IRASZERRIEH RECH M SW BTGk TAERY) /Y SW H#h /7 : DFU ZRfs

o

5.2.1. @5 USB #1T SW H=#f
W, HREMZRAN S HEY USB #1T SW B, B RIFEER S E 2 B
TH TR T SW A,

LH : #21 beacon #9 SW E#r#/Z 1k,

R - B IR S EEFET USB HEHEI PC, WEHELRWETHRE MEBEFHIE
T,

BRAESR

- B Dashboard

- 1% beacon ELHFE

D Dashboard - robs nager - a
File Language Vi
Q) Marvelming el
fobotic]  Ackote bootioader fter connection
+ A
A
=~
A=
»
o ran
Sots tmacus se
300
et wzemoce
| R
frre— e
Freeze screen. m
Reakiine Payer |Fioors
[ Theriisied
t_JE
tream captu
[ -
Em
[ Hvan)
[T
T
[ _}
oz |
" . |
e | €4
= m
a0
>
00 ¥ W =2
BT -0 -0 o0 oed  owe|0  owel|] v Cwmd|[]  owef|]  Sweed|(]  owmi|[]  owe|[] owee 2] [Savemep | [ Lostrp || [ Faset Seep || Wakewp || Twmayne | | Zemmit
L e T e e O ) O e e O ) | = P - m | nee [](cme | [oemsss | oeimt
Connected: COM35 A 3.343 V1 2582 o 6 total, 0 faibed (0%)

- B3 USB %% beacon ERR|EH) PC

- 4 beacon &E#:%| Dashboard /&, ®if¥ "Firmware" — "Upload firmware"

°Q])Marvelmlnd
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- NIEBRNIREIEFE .hex SW XX (IBHEE IA 5 NIA 22X 4y, BIiEH)

- 5 "Next"

Fle Linguage View Fimware Licenses Help

Q) marveimind’
robatica |

Errora i packets Devices it

.
5 ml“lﬁ
TR ?gg

CPUID Cony to cipboars

- 4% beacon EETFERK
EE : SW B )5, 1EX14E 1 beacon #% T Default #£H

- YIP7H beacon E & M HE

0 BIEE : Default #2505 1t beacon M ERIAEE  (HibkERs:)

Camcel Newt >
— -
[ven]
=) P
[ ]
- I
< (o | oy
Freeze zones
- Il
v Y =
e R S [ I I e e | ()
I s G T e e i e s e I e e v [tmems vew v [][CTAL (Gepansn | Odoa
: 0398 V; 2”0 o 6 total, O failed 0%)

amRAm

B —L H E XA Radio &{E, XUAS{E T #H U4 beacon fli{HAYERIA Radio

fd & S (3 beacon A 200 kbps ; # Radio Profiles Compatibility)

channel 0,

Radio

Readst | el Wirte changes  Cancel changes

Reset Skeep Wateup | Tmesyne || Zao MU

062547

V7,050 Super-Boscon
| nabied / active
| dssties
I
000444 /17465970
02

Gerers
315 MHr"
] 9190

°Q])Marvelmmd
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5.2.2.

1J#d Radio 1T SW B

W, HWRSARSENIEE USB 1Y SW BHT, BV EERGURS B AT B P 5
HBrEIEHT SW IR,

AR : T fF R R IR AL H T B SW
Bl - FEET AT USB SW E &7k

BT

JE & Dashboard

itk modem L& #2%E] Dashboard (ifizd USB)
ffsPRA4RE(E Dashboard H i g Jo £ BB £ 441 beacon
SR B beacon (TEECHRIZ &SI H)

# A "Firmware" — "Upload firmware" — RNEHIZEIERE .hex SW S0 (FEE IA Fn
NIA 284, B2 M)
sidh "Next"
Z4F beacon HHTTEAL
XA beacon & I {E

R A MMSWO0005 % i, A ELUS 2 beacon ([ & X Fn#m=0)
SBIEEN TSR

cm)Marvelmlnd
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5.2.3. % DFU Programming #1717 SW BE#

o A3EHFIRAIE P SMSA R "Outdoor" it A< (PL R =8 EiE#1T DFU HEHRSRE -
ENCHEHE G eSS, DIP JFxkikb#s] DFU #:0 : Modem HW v5.1
Outdoor, Super-Beacon Outdoor, Mini-RX IP67)

HE, SW FHE AN USB 3t Radio SW FH#FHIT, (HANRERNBREH R (
SW A ZEIRE K) BGEE| &4 0, BT DFU Programming SW ¥, A&/ 2A
ARIREZETIZ &1 DFU 53T,

i3 Ultimatum SW BH =BT A hE, RES, ELFE"—LIZ5H 08" ik E

beacon,

UK - VI SW BEHEEF, HHLERTERE, BIRGHES LB ELHE,

ZAAT DFU Zwfe, BN 1 REELE G AL n DIP HFOSRINLIE,

°Q])Marvelmlnd
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5.2.3.1. E{RHA DIP FXALE

2 A4l

DIP Jf&

EA{rtes (i)

DIP Jf%

E At

‘ QW Marvelmind |

( robotics |

DIP JF%

‘m)Marvelmlnd
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gt (FES—M)
W DIP 7%

TV beacon & FFfn 8 Mrixtl, (HACE TREME DFU FFeFnddt 8 frixsl

TRl Tt DFU 20

T4t DFU FFM

‘m)Marvelmlnd

robotics



2R valll e g TEMEDFU T M

- AR [RIZERLAY Modem i3 A DFU B8 A7

Mt Reset R&PEDFUFF =M

‘Q])Marvelmlnd
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5.2.3.2. DFU RFnE :

fEig&E A DFU 2=

- WFEHKLIET SR beacon——FF DIP JF Rk ER PR ALE (A
¥ k), % T Reset #7281 ——R & A DFU 5

- YT beacon F1 Super-Modem——ifF— S 4k N b1 1% = 1)
DFU FF M, 5 —BREEER AR 2R 21 Reset Il 1 ——2 &%
# A DFU # (U252 8 T K beacon #il Super-Modem fikE8—
—EfEANES)

- XIF Modem HW v5.1——fF DFU #5814 T Reset #5—
—IRFE A DFU £

B USB [HiRFEEEI PC (BIEB AT kR beacon #1 Super-Modem fite8——
EITRBRNEREM )

- 3517 DfuSe (Marvelmind DfuSe {37 T 461 4)

7£ DfuSe BFME LA, ®FFETIL DFU
BRXEENES (NRER  BEHFIREZHA DFU )

A beacon ¥ DFU X#, I&E : ABRT -  BEFRSEAMIREHATREY (1A
5

NIA) ERFROBEGXH - NUBEENSEENMRFANRNEENN - TEEF %k
B

mih UPGRADE #%£H

cm)Marvelmlnd
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6.

7.

10.

106

e
B, MA=HB)5H - &N -

- DFU 5348 _E & Z beacon, BIERIZIEFEN 1-3
AR SW RIEMEE - Y0R DFU

% DfuSe Demo (v3.0.7) - Marvelmind Robotics

Available DFL Devices
5TM Device in DFU Maode w ]

DFU Mode:
Wendor ID: 0483

Application kode:
Wendar 10

M anifestation tolerant
Accelerated Upload [ST] Procuct 1D:

Supportz Upload
Supportz Download
Can Detach

Enter DFU mode/HID detach

Actions

Procuct ID; DF11
Yergion: Version: 2200

Leave DFU mode

Select Target(s):

Targetld  MName Auyailable Sectors [Double Click far mare)

an Internal Flash 512 sectors. ..
o Option Bytes 2 zectors..
0z OTF Memony 1 zectors...

|Upload firrnveare file to the device
File: Id_2025_09_11_Super_Beacon 915.dfu
Vendaor ID: 0483 Targets i file:

on
Frocuct ID; DF11
Wergion, 0114

Transferred data size

0 KE[D Bytes] of 0 KB[O Bytez]

[ Werify after download
[ Optimize Upgrade duration [Femaove some FFz]

[ Chooze file... ]
File correctly loaded. |

Abort Cuit

Operation duration
00:00:00

[ Uparade ] Werify

FUSIEN EESERL - BREMERR "Choose" RS B PAIEFER DfuSe SW R A

'EH DFU &R

- XN FEAKIET A beacon——1FF DIP JFREEEFFRALE (E—
, & T Reset #fl—R & FEH DFU #i:(

- XF IR beacon il Super-Modem——F £k DFU 1A — SR A4k

, IS T R ER NGBS & Reset Il 1 #/——18 & B H DFU #&
=

- XF Modem HW v5.1——#k % DFU #=8 | IIEY 45 L 4% T Reset
FH——R &R DFU AR

B3 Dashboard, R#EFI&E BT USB iEER PC (W= AT AR beacon
Super-Modem #t58 - BITRBAREBEN ) - IREN LI Dashboard &

ZEEME beacon L/ SW

WERGNZ—IERE - DFU ZRizsc

‘m)Marvelmlnd
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5.2.3.3. DFU #[EZHERR

I RAEAE DFU R B BN RE, B2 uLL T EE

- ¥R USB Hdlatk

- 2R EREE) USB G K

- RSB RERUR Windows Bl H #1155 ZTH0 T RAL

HXELZE, BEN DFU T EribEgeis M

‘Q])Marvelmlnd
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5.2.4. @7 Bootloader B I 14

n R AEB B F/NZ E R TE Dashboard W /RrATEL, el LIS @ 3 Bootloader X HijH
1THHr, REBEASE Dashboard H 7R A REA S FEIAL, 5140 B ¢F R0 sl 58 2 1 [E 14l
ARARTER (FAE: Mini-RX [E {4 £ %] Super-Beacon) .

B TE Bootloader, 1B1EJER:AE T4 Firmware->Activate bootloader :

) Dashboard - robots management v8.101 ultimate

File Language Toeols Settings Firmware Licenses  Help

A Marvelmind| 110t o Upload firmware Jed. Dow

robotics Downldf Activate bootloader after connection '
3\.T -
el x.

NN
&/ 1. Activate Bootloader #£H
REMNIRINE, BB LL T A R
1. EHIERIRE
2. 'EftE/RA Bootloader & &
3. {EHETORAY 10 AN R E 1
4. FHEREMLLEFEHEAE R
5. FEISICHYA%E Activate bootloader after connection #E1

I8 &R LL Bootloader TEZUH INFE Dashboard 1, BRI ARZENATRIZE 1Y) Reset
P, I BAERX AP I TR E AT, N AIEEZ A bootloader [H {4 ELIRER, 5L
DFU & T5@m T DFU R H 58 &,

‘Q])Marvelmlnd
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6. RAIR(E

vy

6.1. &

AR L3 Non-Inverse Architecture. Inverse Architecture 1 MF NIA, (B2,
ISR ZUEEIY M 2D B T NIA P46 (2 D EE beacon 1 1 NS Th beacon) . £ NIA
TIRAEEEME TS, B LUIFEIRE IA SRL,

E5F

MIFFEEI A =550/ ¥ATHY 8 D IEASIR

iR 5 2R E Y oy 4R B

B B R AR A
];Iﬂ T : 5 1y

A - 5 2 #oy

°Q])Marvelmlnd

robotics

109


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 JRfriE
AELL Super-Beacon 7, R TiR&ERIENY DIP JF A E,

6.2.1. OFF IX7S beacon B DIP FFRALE

Reset button

DIP switches

6.2.2. T{EF0 HEX Z®12RY DIP FX{LiE

1 DIP JF R T fr g
- JFE beacon

Reset button

E At

DIP Jf5=

R DIP JF R T AL

DFU Zwfeseii/a, 5 DIP JFo®E T LIYEALE H EE beacon,
‘0]) Marvelmind
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6.3. Starter Set Super-MP-3D (NIA, IA, and MF NIA)

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

F=31 Super-Beacons 1 Modem HW v5.1,

o S AT R T 1A B NIA, FE0ARkfE Fl NIA BRPE, 2t i 1A BRPE,

D1 1. msemes - &R Starter Set Super-MP-3D FE#I2

2. {EM USB £ NFFE beacon R - T2 FRBARE 1-2 /MY

DIP JF%

4. THsSwa

5. ¥TFF NIA X#%&$#) Dashboard

6. INEWKE"Windows ERFMHEN"EN,FEEAET
7. EFHFAE beacon(HEX 4Rig):

8. 3B4T Dashboard,3:@3d Dashboard => Firmware => Choose the file => Program E#ifi &
beacon 1 modem & SW

‘Q])Marvelmlnd
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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/

112

9

B Windows 10 REE AR, STM32 USB R FHEBEFRAAENLTE —
EFFNLEWNER - &HARAH Dashboard B E RN F FEHEE

cm)Marvelmlnd
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10.

11.

12.

BHER:

% modem B SW /%R ZE] modem,$F beacon B SW %R Z] beacon

IR =4 A Super-Beacon,NfE A Super-Beacon B SW, LA ZEHE, FRrE SW A JRB R —1 SW
‘a,Bl Dashboard SW. modem SW #1 beacon SW kB E—" SW &, BZEAREREAHN

SW

MRAEFHFRSRAENBRIEE, BN DFU EXATERN - IBEBRY DFU EXEHREET

1 beacon & modem E##Z] Dashboard BY, s tf DEFAULT 2RI EEZIARE - R SW
FrRfE BRE NS FR A IR B 01T L 1R 7E!

Write changes &4 - beacon Bttt RS E &

Read all Write all Write changes Cancel changes
CPUID Copy to clipboard 023254
Firmware version w7044 Super-Beacon
Power save functions enabled / active
Hedgehog mode disabled
Supply voltage, WV (3.5..4.2) 3.7
Time from reset, h:m:s 00:22:13 /145557 /0
R551 from modem, dBm -53
R551to modem, dBm -56
Profile General
Radio frequency band "915 MHz"
Camier frequency, MHz 515.0
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
L
Parameters of radio
Ltragound
Interfaces
Misc. settings
Hedgehogs pairing
Real4ime player disabled
Realtime player backward (0..127) 3
Real4ime player forward (0..127) 5

°Q])Marvelmlnd
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@) 3. 5@ beacon BEMBEEEEL LUR KB EERRE HEREE - 12T beacon
MEE UERREREFTHTEN - ARLEN BE)J?)%EﬂEJtWA?ﬁ@U-HeIp: how to place

beacons
14.
[ £ beacon
[ & beacon
#7h hearan
N\ h 7
¢ I Modem
15.

?
v
4-bm

Y

<<
-

=6-10m
16. HRERIFLEE, B2 (Placement Manual) (& F)

17. @ USB J3 modem E#%Z| 2 %% Dashboard # Windows PC

18. i&¥T Dashboard, 7£ Dashboard B9Z N - modem N ERABERIRS

19. @3 7E Dashboard EHRk L% T IE R i SEIREEFTA beacon

(J  Deviest [J  Devics2 [  Devicsd []  Dewiceé []  Deviest [  Devicst  a
(0  Devies? (]  Deviest ()  Devicss []  Dewicei0 (]  Devicetl (]  Deviesiz | w
0 ATHIE AU 4 /METE beacon, AR T % beacon, EXEIAlEE
N TR, SRS B E R

20. beacon WEEOIEEERZE 7-10 #

‘m)Marvelmlnd
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21. 1BEFE - R modem RFGEBREEE - beacon FHE 1 e BahiA AEIRIET

22. INBEXZEERMREE beacon, ROIFESIGITINEREER - MRILPRAEER - BT
modem, Fi&3T USB FE#)E3%E beacon, T Dashboard #1#) DEFAULT #&H7%] Read All
B BRI ABEIZENRIAE

& modem LHITL4EIZES beacon EMELABIREZEHE

23. WAL T LUFE Dashboard HMAEEWEIR _EEE RSSI, Bk - BERERGBRES

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
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
Dewmm an
eight. m (320.000.320.000) 0.000 >
Time from reset, Ams 00T 26 R
Measured temperature, C 23
RSSI, dBm 28
Radio frequency band 915 MHz
Canmier frequency, MHz 919.000
Device address (0..254) 30
Radio channel 0
Ultrasonic: frequency, Hz (100..65000) 25000
Filter selection 31 kHz
0 24, HWABIE beacon B E, E5IFRF LR beacon FHASEE

A 2D £, 18 AN beacon HYE JE

25. HERAH—1 modem X% 250 4~ beacon (5 +
BEE&) - MRGEME EARBIFELEEEEN beacon, FATREEERNUERTIIRIMILE

26. Mhix & BN ol E i A EAR A2 U s0 HRAE

|:| Devicel Beacon3-d Deviced
|:| Device1d |:| Devicels |:| Deviceld |:| DevicelT

27. ENF B A 4aH

28. INEHMEF MR ARE - EKE Dashboard
EFAMEER, SO MERANAE ;| XERTREE beacon Z2BIEEENEIEH

°Q])Marvelmlnd
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29. MREBHERBPFEINELE R TRABIFICAEE/ABRIETTHE - NFRAEL beacon
ZEREEBNEA—HHRFOIBENE - BEHEHMMET] - B beacon
ZEBEFERPERY - IREBEQUOR - FER"EER"ED

30. EERT  BHEAZFMEZRE (B2HR N2 ) BWERSXE - 4% 22 osgEaRE Fith
B ST EMSBXE AR - BEILE Shift +

)
D>
O

Sub 0

O
&>
=

e - )

BFERENE EATRURRSKE - 5% - ERFNEDHHERS KNI (£RSHTHE
i MEMFROERSEE - 2SUFEREME ) — Dashboard 484 beacon
MEBEHWERY - APHERE - BRIZKHEESSRRERKEIE - #EEENHTIHE -
T EESE FHEES

cm)Marvelmlnd
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0 Dashboard v0.437 ulimate - indoor positioning system
File Lingusge Tools Setings Firmware Licemses Help

W marvelmind
tobotics

Map s not kozen - feezs map

Wite changes  Cancel changes

e
@E@
anE

o

W Onshboard vBA37 imte - indoor positiaring sytem

QW marvelmind
robics|

e
Jae
OuJ

v A 2300
F
MIMSHOO0S mased
e
2
wa
na
servce zone based
»
s
Servca 1ona oo hesg.m (32000 32000 | 000
Sevice 206 batom heiht.m £320,00.32000) | 0,00
Somap X8 m (65000, 650,000 0%
b o8 m (65000 65000) L]
e 28 m (45000650000 0%
Submap mtsbon, degrees (6000 36000) | 000
Plane isbon X, degrees (3600036000 | 000
P mpon Y. cegrees (2000, 3000 | D00
Plans otaton . degrees (3600036000 | 000
Setcabann NSO 1S wauesd
‘Sellcabraion plesal,mn 1.258) wa
Bescons fc setcattrtin e
Caltroter marce frem modem
G coration from sbmep 102551 i
‘Sabonay beacora wable eratied
Serves 1 vale erstied
A
LIy
R i EE
b= 25
o =T
Bl |z - R s oevess| []  owwowt| (] Deveutt| (] owrestz] (] oweer] o] [Smemep | [Lostmep ||| Pesst || Sowp || Wokew wvoe | [ 2o U
B E =0 =0 == ~=i0 w0 o] e 1] e[ oo [] | [] o] | [Emserme | e~ | (] [0 ] i [N 2ot Cl e s
%0576, ¥:-0161 Hedge ate e SetemmteSTH: 4 17Btotal O faied (0%
- o X
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31. MR FHE - EIE beacon FHEILMEAX IS - FESFNESTEH) beacon
Z BIRIEE &
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Freeze submap!
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R4t - BIEFFTA beacon # modem HIEKINRE
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35. RAMETERALBIT
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6.4. Starter Set NIA-SmallDrone

PUT B T g kiR & R 5, 752  Super-Beacon, Mini-TX beacon Fi—4>
modem,

];,. RFRGIEE - BWE HW v4.9 BZEDUTFFEAM - IMEEES - BEARAANSHERE
2. {#F USB & ANFA beacon B - TERBARAFTE 1-2 /MY
3. FE beacon

4. TZ SW Pack
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10.

11.

12.

S£1T Dashboard, Jf-i#3d Dashboard => Firmware => Choose the file => Program JFiA beacon

1 modem 3 SW
I Dashbea 5.47

File langusge View Firmware Substrate Help
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13. 12 beacon BURhiE LIE R REER - SRR RR B ZE E ot it

Heagenog moae

Inverse system

Distances only mode

Supphy voltage, V

Desired speed, % (0..100)

Time from reset, h:m:s

Measured temperature, C

RS55I, dBm

Radio frequency band

Camier frequency, MHz

Device address (0..254)

Radio channel

Uttrazonic frequency, Hz (100..65000)

Filter selection

MU

Parameters of radio

Utrasound

Interfaces

Georeferencing

Misc. settings

Hedgehogs pairng

Realtime player

Real4ime player backward (0..127)

Realtime player forward (0..127)

14. Mini-TX REEE N0 beacon T4E, Fit"hedgehog EX"EKIAERET)
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16.

[ Ebeacon [ Ebeacon [ Ebeacon

#rhheacon

17.
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18. @% USB J% modem E#EZ| 2% % Dashboard #J Windows PC
19. ;51T Dashboard, %1% modem f§, Dashboard ZMI &N &3 H1Z modem
20. 7£ Dashboard E#kF#E3FPTA beacon LUIREEE (]
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25. MEMRT] U 1E Dashboard & L AMIERFEE RSSI.

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 915.000
Device address (0..254) 30
Radio channel 0
Uktrasonic frequency, Hz (100..65000) 25000
Fitter selection I kHz

26. % AEE beacon IS E,

BE - BEERBRES

EHFR P beacon FRASEE
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Read all Write all
CPUID Copy to clipboard 013326
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31. REVNBEMITE beacon 2 BIWEEE - MIRFLFEERALE - 5AH beacon
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6.5. Starter Set Industrial-NIA-01

LU R BREE 7RG IR,
ISR, AT LR S B R AR A R F X E
{7 : Industrial beacon EA R[EIA) HW 1 SW,
o 151F Industrial Beacon T T fi# ¥ %12 &,
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4. T SW Pack
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File langusge View Firmware Substrate Help
m) Marveln"\)md no lyeacons available
robotics
< | S ¥ =
D Firmware update: beacon 25 V5.74.30 SLP - x
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Open file
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9.

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)

103% beacon Byttt UEIFRER, IR TATRAEHE it -

enaoiea
enabled
dizabled
370

an
00:00:04 R
23
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°Q])Marvelmlnd

robotics



131

11. 3£ Industrial-TX-25 beacon & fi"Hedgehog mode",

12.

13.

14.

15.

Lunrawars vel i

151tk beacon $F3E AR DH

N LSULA JUC) TGO 1T

Fower save functions ctive
Hedgehog mode enabled )

Supply voltage, V (3.50..4.35) :

Time from reset, him:s 00:02:55 /192054 7 0
R55I from modem, dBm -1

RS5! to modem, dBm n/a

Profile General (315 MHz band)
Carmier frequency, MHz 515.0

Radio channel 0

Device address (1..254) 104

Height. m (-320.000..320.000) 0.000

Measured temperature, C 23

IUtrasonic frequency, Hz (100..65000) 45000

Advanced settings +) expand

MU {+) expand

beacon, LA 2 #BEII4N

miZEE N beacon 1 modem L& RESET #%4H ( Industrial beacon EH#iM% reset ##4H )

FARHFRENERIFTRIZERS - modem F1 beacon EIR[#Z A {#

FEE beacon EEREAIFESM - DRHEENBHEKEBEREE - ICF beacon
MEELUERREREDEN - BERLENHB M EULL HE

[& & beacon

[& & beacon

7E beacon

#7h heacon
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17.

18.

19.

20.

21.

22.

23.

24.
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=6-10m

#3S USB §% modem E# 2 2% % Dashboard B Windows PC
5547 Dashboard, 7£ Dashboard ZMIF% - modem M ERANEERE

E s Dashboard HE4k £ 8 EAMREZFT A beacon
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beacon MEECIREH EHZ 7-10 #

158 modem KEEHFREE - beacon IF7E 1 S E EMHEHANRIEET

INRIRIERMER beacon, RATUESGITMERER - NRILTEAREIER - 1BETF modem
@ USB E#FEREZ beacon, T Dashboard 9 DEFAULT #%4A%] Read All
B DIBRTEBIRENBINRE

& modem LHIELABIZES beacon LT AEIREERGMEE
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25. WAL T LAFE Dashboard AMEEWER _L10E RSSI, Bk  BERERGBRES

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 519.000
Device address (0..254) 30
Radio channe! 0
Uktrasonic frequency. Hz (100..65000) 25000
Filter selection 31 kHz

26. % AEE beacon IS E,

EHFR P beacon FRASEE

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, % (0.100) T30
Height, m (320000320000~ | D000 ;::::::>
Time from reset, hm:s 00:.01:26 R
Measured temperature, 'C 23
RSSI, dBm -28
Radio frequency band 915 MHz
Carmier frequency, MHz 919.000
Device address (0..254) 30
Radio channel 0
Uktrasonic frequency. Hz (100..65000) 25000
Fiter selection 3 kHz

an A fE 2D X, 15 ARSE) beacon BYE E

WETRAH, — modem 3z 250 4~ beacon (#z5h +

BEES) - IREME EEARRNFELEERERN beacon, EATRE

27.

ED]
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&
=
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Wi & o] e B A BE AR A =30 R HL A2

— D HE YRS HEER 4 ETE beacon, ANEAEMREE T £ M) beacon, BTG

B HE, SWENFAS B REE s,

28. PEML O LUt E

o Industrial-RX beacon Jci% H shig K, (K &L T mib) dt,

29. $TFF Dashboard, &G EFIEER

°Q])Marvelmlnd

robotics



134

30. ARBELEMABBRIEITE - T —DHINRE - Lo LIERDIEGES - 265 Enter

distance for pair LU AEUE

31. WME - MANEE (EABOCUBENFRUTERTNE ) -

= - BIfE beacon

Freeze distance for pair
Freeze average for pair

Dont use distance

Freeze all

Unfreeze all
Enter distance for pair

Clear cell

BRSNS RXEEZAD -

BAA

BE##Es) - BEBENEEFEAL - FEENGEAENETE - BANERUESEZEZMMNVIRE |

32. WABRTRESIRIE

33. BEHEFHAEIE - B E beacon FHEIEMEENEEE - FERZNE KRB ) beacon KIS

|pdate

AUto |App|y }%

| * Freeze zones

- Freeze map-
¥ . em
v ——
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34.

36.

37.

38.

REFIER - REMERSXE - EiE FEA

Shift+ B BRI REHI XN R - 5% - £ Auto-build service zone

e (AP FHERA ) RIE beacon LB BHMEXE - M TEBZFitEK 3D

#hE - 1A 3D

BHtEINEE - METMRE  RWIFZXEEEES F MHANRRXE - HREFSZHTEE - 1¥15

1521 Submaps ET1
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IR &L Dashboard M2 & ERPEE beacon ERAKEE - XEIKE beacon
ZENELEREGEER - ANl - FREERKBOECRT - REBF K LLBIRE A AE
o &\ LL@E T # & Dashboard

ALAMERFHERVERRFRE - NRETEBMAKBTARELUTHERS - MRBEERERZ
R4 - ZINPRA beacon 1 modem EBfEFAEKINZE

HRIEETE beacon HIMEfS - ARSI beacon, BIFFE 5-7 HINTIHIELR

RONETERABT

Amscm  wmem

cPUD Copyto cipboars | 023254

'RSSifrom madem, dBm 7
FIS514o modem, dBm 45

...... (

Ze2000 He 9130
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, i
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Urrascric frequency. Hr (100 650001 31000
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R R Ca

e e e e e e e | - | . || e — T =
[ I | M| s | I | I | B | w | w | | w | I = | [ [orac [esaatan et
Connectes: COMT 79 v 305 Fate36H 2 141 tow, Ofaded %)

135

() et s
Q-
= Camsrireauancy. W

Y A Frmuars verwny V7044 Super Beacan
A Pover amve urctins cnabled /actve
Hedgehag mode: dmatied
Suopy vatage, ¥ (05.42) s
Time feom reset. hm s 000644 /15183770

R
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7.Dashboard 328 &%

7.1. Dashboard &%

iEE 3R \ Modem/beacon
IREE
Unondynl === =E=s _J RICM L IEFER
- GtZ

LR E

COM #m [ ’/ Modem/beacon
RS IR 17 ) o A

EE 7~ T Dashboard ) S &5 i fn4- I B FINL .,

°Q])Marvelmmd
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ZIHEE A 2B R EERAHER X, B

&

REAHIE R,

D Dashbaard - robots management +7.200 ulimate

File Longusge View Firmuore Licenses Help

- 0o x

2t 1AL T Dashboard A9,

ARz ZE, MERRFREKIMENEE,

fif IO,

wE

SR 4 AR

- s - BHOH
. 6 - EEOE

- BE - RERDER
-G - IREER

A mar V Rescar || wirtes Wit changes  Cancel chasges
ot ———
e 'CPU ID Copy o clpboard 082646 ~
nli— Bl R T B - T T . s B = ST TA ST Famware verson 7200 Modom HW v512
. ..... N A | m
Supoly voage. V (450 550) i
C S R - S o Tieme from reset, hom s 100:00:20/ 17.06.04 /0
.......... . RS | FS| frum device. dlim e data
< EAREN RSl devis B wa
Prfie Geneal
Q=
---------- ) Carmior frequency. MHz 9130
............ . = B
W)Ll O :
e | Long tme seen dnatied
== o Vindam of averagng 0.16) o
1o | Detarce e 10,19 0
Clearmsp  Floors, c Max. hedoss readout per cyce (1..295) wa
=] - e ————r
I« ] © + + | Detect new beacors on fozen map encbled
Dots 52z mase P | Tempersture of ar. T (20,601 )
§ L License W v7.1 requred
P - |0 ]
— Em * M hodgebogs e every e asaied
Freeze screen Em Advanced seings
e e 112 c- [ . pDSw\m:r:ﬂ ssatied
wrard Forward I S .| Pamneun
) s Urmcurd
[ew_] . . Tiatacee
Cor i [ro ) o 00 c AR moeed e 500000
----- - L T . Protocol o UART/USH output Marvelmind
a . . . R Faw dsnces dos anstied
o B B B Guualty and exerded location data disabled
satied
sl . R (o oy e —
Hone [WH - - BRGSO * Frieze tones || Userpayioad packets rumber 0.31) ]
[Fa] - - B B = = s furct MMSWO006 required
UTece 130 | i =
o 4 . . .
5 | = [N o . . pon | S e
S——a s, S8 1 et
0 o O oewes|[]  owest|[]  owves|[]  Oeees|[] oo == w0 oe ot ] event|[]  Geeen| [ Owweert] [ vl ] D a [ sevemsp || Losamap Raset Seep Wikeup | | Tmesyme | Zem MU
Indour GPS_ | ] O oweeet|[]  oeewt| ] e O w0 o] S| oeeen| O e e e v [Ensenep | pew v [][cTRL | oespoess [ Do
|Cennected: COM3T Xe-6.784 ¥: -3.654 Rate: TA He 1 106 totsl, 0 failed (0%)

mALIG S GHE, BrAasEf

°Q])Marvelmlnd
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ITRIEESIE (GEAT Dashboard v7.200)
EMZkEn

submap0 beacon F{F/EARRIFOAEFF I ANEE : n2, n3 - TBLE IA - HIE sl A [A]
M=) beacon

BLXS beacon 25/26 HUE 7 5- IMU @& AR5ERk, AEZE 45 £ — 4 beacon 2
1B £ FE 750030 5 FERT I

ToVEEEE IA 25K, B 1A E B E modem
TEIEZERE NIA 224, 151 NIA E{F_EE 2% modem
ToEBEEE MF NIA 284, 155+ NIA [E{F_EEE modem

beacon n5, n6, n7 £ MF NIA ¥ A[iE (MMSWO0004), &MWL liE, HifiR4T
15—/ beacon AIIEF AIIE, MF NIA L TAE

AR FFIZE N10 (V7.000)

N10 (V7.000) - AR 1H, 15 5 [

N10 (V7.000) - iliA tt Dashboard %7, 1% %37 Dashboard

N10 (V7.000) - KAkt modem [F, 1% 5 57 [ {4

N10 (V7.000) - fiiA< b modem 1, 15 % #1 modem [E{:

IA 1 NIA 18 &7 H

AT PX4 (1) UBX tHY 752 MMSWO0003 i AiE, &MWL Al iE

AL E| 7 HE W beacon : n10, n11, AT A FHEWERLS, 1BMERSIRINT-H
g

RorEl R 1 HE K beacon : n10, n11, &4 1HEFZ 4 /> beacon, BIRINT
Hh &

beacon I E3T : n10, n11, & beacon HEE R modem £/ 2 kA4
ik #E 2 #)I2% : n10, n11

5 modem #J FEC APCHL : n10. n11 - BTELELSE &k FEC

BB EAFERAYIRE 1 n10, n11

ELAREE) submap0 H 1 5 & ATk

ELURZEH) submap0 H7E/EIRIRY beacon

SEHUN 2518 & 2T - 1525 Super-Modem 451 (& B Hi 45

BAMEIZE LM - B A Super-Modem #4815 & By H 55

°Q])Marvelmlnd
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KB UWB 2% - 15+ UWB beacon g UWB modem ZE#:%E Modem HW v5.1
({%3& M T Marvelmind UWB 2%, F&AT)

fE OB A hedge - 1B KIZBEH EH/ALEHE - 7 IA AT, modem 1%
& P AR R B R 5 hedgehog A44m408 1, 24 hedgehog ERZ AT, XK
KIHi25 Dashboard ' hedgehog AARAIFHRE, ZBHERIAN 10

Modem HW v4.9 R #: MF NIA

MF NIA %=/03522 3 /> beacon, 1E#/ll beacon
ETERFHE & %] beacon n10, n11, n12

QB HIE 0 FIEER - RERANEAGERN (REFEAES)
%F—/ beacon #EHUE R FHE : n10, n11, IBMEBULIATTSE K
VB P E RSN R, 2 ESC HUH
VB AR B bR TS A, % ESC HUE
FrEEHE, TEREK
B EHE, TiEBE
TIER 7 #E - beacon n10, n11 E8UE 2 HE
LR 1 HiE - beacon n10, n11 CL[EE
TCIENERE 7 HiE - beacon n10, n11 EL8UE R F i E
TEILSERE 7 HiE - beacon n10, n11 ELEE
TEBE : beacon n10 EL8EZI - i &
submap0 HF1F(EZL T— N ELEER) beacon, T HIE R4 H o) EE
FRACME] USB HEHz, FIRERLLEWNET, 1B FHIFLER T

TIERE TN E, Beacon 10 i+ E AL submap0 F1, BHERGEHIRE T
P&

)& 1 Interfaces/IMU via modem/Raw IMU data UAEEFE FEEN s
J& ) Interfaces/IMU via modem/Raw IMU data LLEEFHE HId 4R
Beacon n10 %4 MMSWO0007 i FiE, 15 M SEiZIF 7Tk

Beacon n10 &4 MMSWO0008 ¥ #[ilF, &M% fliE

HE L& 5ERk
YIREIEACRIRAS 719 - il CTRL+Z 1% & 2.2 mift RS (FFE 7.1 1 #T1E)
VF AR ST

Q])Marvelmlnd
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- BT beacon 25/26 # AT IMU BlA E5ER. fAEFE2 FE, 4
- NI E SRR

- MEREGATER

HZWieEn:
- TERZEHIE RN beacon CLAEH
- VIR AR
- HIELRIARS
- RIREEHYT-H1IELO, 1, 2
- beacon n10, n11 %A Ak SW liF #JiE (MMSWO0005)

- REEREGCE R A

°Q])Marvelmmd
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7.3. HEEEK

& T RATA beacon BN E, HE & HEE AT OB K T &, X

HEHRHAS,
A 5

- EIEE AN E(H Bh)

- HAPNEFED)

Mini-RX F11 Industrial-RX beacon J& 518 38 7= 1 M &,
TEMR R KB R KB T R 46 Fohii A,

BABERE:

FERZEAGULT RO BB E R, AR —UIER B b & B iier R AR 8T

FEIBIE A A A

7144

7144 10122 12151
12.385) 10122 6.873
10101 12151 6875

IR AR BB E X (T — D) I ifk 0] &

PEE ST TN SRalin g @i =3z 1Y

B F FhME(Mini-RX beacon. Industrial-RX beacon MR EFEHIE T NEE):

AR R R, B H T, SIS, s E B beacon YK ATREVE BEIRY, PTRES HELX
FiEDL, LRSS TAR B ARG

B EEAAHEE, B UET 0/

IR a0 B BN B, 18 25 Automatic submap self-calibration ¥ [l

LUIOESNY I DN R

7.3.1.1.

7.3.1.2.

$TH Dashboard, &G EFIEER

aReE
LUEHIBEE &R, ¥ Freeze distance for the pair LUK 1ZIES

NN =)
IR <F

(IR =:5)
OpED

BUEN R IR

IR R ITTAS © T — TR - FIERY

°Q])Marvelmlnd
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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

7.313. HEBTRERALE - XEREERAZEIAZUE - B beacon
ERH EEMERFRE - FEEAERER ST BN/VEIRTEE

2 EEFINEAIRER!

7314, XNABRITRESUERE

. AR —FE AR fRErNE SR

- O RN ATRRTE AR DI E AR R GE RN & i B (S R A

- - AEFRFEEiR A B2 REE, 15Tl &I AR

_ ERASESIEEF A URETRNE AR [RAE S k(s

142
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7.4.

WY USB IEHEL MR E

IRETLLE T USB 4 /N8 &% #25) Dashboard, 77F Dashboard Hi%&F A< [FH) COM

Port SREEFRZEERIR S,

— To do that, just Right Mouse Button click on the device in the bottom left corner and

Connected: COMI0

X:-18.908, ¥: -14.323

1. B T IR & 15 % 7 COM Port

oM
Reserved ]
w  COMID
Connected: COM10 Ao 18.

Figure 2. Choosing COM Port by clicking on COM Port status window

choose a specific COM Port you want to use, or Right Mouse Button on the COM Port in
the bottom left corner:
0 View/activate licenses
Upload firmware
Rermowve from network
Manual setup coordinates
Set to (0,0
Cle
Change address
Diots tim
Hedgehog mode
Dot giz AL
default R
Beacon n57 belo 0 none
Save
Beacon differences from o
Freez
Upload map to all beacons
Refresh P i
Upleoad config file
Shres Download dump of settings
Default
B Fieq =
COM port > comMn
—P
= = = «  COMID
Reserved U DeviceTs U Devicels L] "ENICETE l_J Cavi

°Q])Marvelmlnd
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75, REAIE

REHNFROE RGP ITA beacon W15 L, JFRFAFP#EEE, WM beacon,

O oeviest| [ Devieez| [] Deviess| [ ] Deviced] [ ol =[] S0 o
IndoorGPS | |[[]  Dewestd| []  Devisets [0  oevieert|[] w0 <20| [] sl o

Connected: COM7 X: 2.800, Y: 2.640 Rate: 2.6 Hz 3 112 total, O failed (0%)

Modem £ H s EE E.HF IE 7 beacon,
ARTIFRHIR R AR

- [#E beacon (beacon)
- 1) beacon (hedge)

RESELFHPEHIRE
MIE T EF beacon & TARIRKE

7.5.1.[E%E beacon (beacon)

- ARSI

View/activate licenses

Remove from current

submap

Remove from network

Manual setup coordinates

Beaconif S [

Fixed location

Beacon n16 belongs t

o submaps: 0

Beacontu | 7
EAAERTLL -
- MYETFHE R ER1Z beacon
- MEANMEF R ER1Z beacon
- FohiREAR (X, Y, 2)

7.5.2.% 50 beacon (hedge)

Hedge10 v
- HRBHLUITIFHIINE R

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

Upload map

Cancel upload map

Show this on map
Mot show this on map
Show only this on map

Mot show only this on map

TEREARTLL

- MMEH#ER beacon

- REBEKE

- BRI (R KO AE i X 5k)
- FOREALTR (X, Y, 2)

‘Q])Marvelmlnd
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7.6. AAMLIRE

AR E B DRt T — e nT L A DO RE

- (EPRHE - TEBRETA B
];E[ - Dots timeout — BSZRIFAENIATE (#1457 : Help: Dots timeout)
- Dots size mode — sEIR/N

Clear map

Dotz timeout, sec
a]

Dots zsize mode

default w
Save screenshot
Freeze screen

Refresh rate, fps
10

Strearn capture

B Fieal-time player
- RFEE - 3B SR 173 Dashboard U3 /screenshots
- RERE - WEARE, BMBRAHFE

‘m)Marvelmlnd
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7.7. HERE

HENR B T LSS LA,

RIFHIE — fFHIE R 77 .ini 3CfF:%E Dashboard 3C{:32/maps
TN B — M ini B 2SN R

Save map Load map

Eraze map

merge

BFRHE - EERIRE 22 A
IR I — Bt B s T R AT ]

°Q])Marvelmlnd
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7.8. Dashboard Y534 =

Dashboard S5 =0z — il o VR A 22 BRI 1 D0 ARG P AnfiE SR TR,

UL, ST IE TP 2 T8I Sy AR, LA B4 B BN B T S BCRFTRR, XRLLT
— A,

/2 Dashboard M FEZCHIGE— ISk, KFH) SW HT if iEL i AT HI ) BEFIAN T

#nfar)j= A Dashboard ettt

D) Dashboard - robots management v7.048 ultimate - a X
File Language View Firmware Licenses Help
'an Marvelmind ‘ Map is not frozen Read al Wwrite all Write changes | Gancel changes
robotics.
CPUID Copy to clipboard 152437
LP A Fimuware version 7,046 Modem HW v5.1
C X X L. X X . . . . . . .. . . . .| Location update rate BH:
‘Supply voltage, V (45.5.5) 488
Time from reset, hms 00.03:02/15.1455/0
- - RSS! from 009, dBm No data
| RSSIto 003, dBm No data
Profile Generel
. Radio frequency band 915 MHz"
Canier frequency, MHz 9190
= n
]
disabled
= :
— | Distence fiter (0..16) 0
- Max. hedges readout per cycle (1..255) n/a
! enabled
enabled
2

[ License SW v7.1 required

-| Updte location mede
Advanced sefiings
[ Spet fiteiing disabled

o

No data
enabled
enabled
No data
u;ndate No data
No data
: . C No data
Sub 0 Freeze zones
X000
R
. . ¥ - om
4 =
O Devicztd | | savemap || Loadmap Reset Seep Wakeup || Timesync | | Zer MU
Indoor GPS [0  oewesn [ pewiese|[] Devios20 v | | Erasemap | new v D CTRL | | Decpsleep | Defaut
Connected: COM7 X:-3312, Y: 8,787 Rate 47 Hz 1 12 total, 0 failed (0%)

- g "Stream capture" #Z{H(TER KB #H H1F4K Edn & N "Dashboard Monitoring Mode")

- WRAFBEREMIRE, dashboard monitoring mode”
FBEHEA FEELANEEREPERENNRETER -

7.9. Modem/Beacon [F-id e itk

PER AR P IR EEITR A, B U R MRESCRA TR R BRI THRAE,
LhRESIFE:

- Reset— HEIRE

- Sleep — I &FH AMERR A (B LTI HEA )

- Wake up — M1 %(U\Hﬁﬁﬁﬁfﬂﬁi@%)

- Default - K2R BOAE

/\)’L

‘Q])Marvelmlnd
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- Time sync — % PC #JRYBl’& 6% Hedgehog(fH T3 UART it H)

Ffn Ctrl Thg:
- BUHERMERLH TR IFTA beacon,iBHL(E Ctrl AR S EH, HIhRECGEH THL T

Wake up )| Timesync | Zero I

D CTRL | | Deep sleep Defavit

eset Sleep Wake up Time sync Zero IMU

R
D CTRL | | Deep sleep Default

Ctrl RIS HLARY 1,

- WFERAREMNIRE CTRL A LR IR E R,

Reset Sleep Wake up | Time sync Zero IMU

|:| Deep sleep Default

‘Q])Marvelmlnd
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7.10. Dashboard L Ceiling 1 Mirroring #2448

- Mirroring 248 L iF UEILUR G O TE A B =

- Ceiling ##H1E R~ 5 beacon ¥AXI T [ & beacon KN &

- YEISLA BB, £ E1 beacon N T[EE beacon T

- YFISLA TR, #£RBE1 beacon N T [EE beacon 7

- Center Map #%#H

‘Q])Marvelmlnd
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@ 711 wmeE

EAZ P R ERATIEF AR, EaE REMNTEEHENESH

7.11.1. Modem 8 &

7111 ERKRE
TR
|lcPuD Copy to clipboard || 152338
Fimware version v8.436 Modem HW v5.1-2
Architecture MIA
Location update rate 8Hz
Hedge update rate, Hz n'a
System update rate, Hz 6.3
Update rate boost | Actvate || MM5SWO0012 required
Tracking quality threshald, % (0. 100) 0
Track show mode Crange dots for low quality

Supply voltage, V (4.50..5.50)

453

Time from reset, hm:s

00:43:27 £ 20:56:41 /0

8% (beacon B, modem) HYME—FABHEZE ID

2% (beacon B modem) FYEERA

22 (1A 8 NIA)

(7 SR FIRE : 1/20Hz — 16Hz+,
B, SEPREHTSER R AESZ beacon [BIER S L EBALE R

RERBIHEBE 5V+-0.2V HIEFTEE

el — K & LU R ]

R55! from n30, dBm

R55Ito n030, dBm

lpdate location mode

MMSWO0005 required

M beacons I modem LK A LR ERIE BARIE, PRIFFIE
-25dBm % -80..-90dBm JuEEN, MBS - AlRENH, o

M modem %I beacons LA KA ELLERIE BRI, PRIFFIE
-25dBm % -80..-90dBm JuEE N, MBS - AlRENH, o

_—— |\

Submaps islands

MMSWO0DY required

All hedgehogs update every cycle

150

MMSWO0008 required

P LRSI

FER TAESRR

Q])Marvelmlnd
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Radio channel

0

Device address (1..254) 1 7
Long time sleep dizabled

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 \
Detect new beacaons on frozen map enabled \
Temperature of air, °C (-20..560) 23 W\

lpdate location mode

License SW v7.1 required \

~ 7 LAN

Hi3E(Z 1E——modem 5 beacon Z BEEHI T &IEE 2 —

REABIEMIL, beacon {fEF(E 2..255 JHEEN,
Hudk

FHE

ALE TN B2 BT, SER, ArER e,

AR %iF2R Hb e

PRERR (DB TACEIRIes) o B, IRRCR BT
o ABFTRER TR, ATI"IERR" A 20N & 18

TBD

W REEE H ., OIRE om DASRHL A A SRR
gL EGLARSS, B S BT beacons {7 IR RS A M
SAPRER & T IR R

TBD

Q])Marvelmmd
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71112 5HEE

FEE
FEE
REE
Advancedsettngs | Qoollapse "
Auto upload map to hedgehogs enabled e
[] Resettimeout w./o dashboard, min (1..127) | dizabled
Hedges timing comection, ms -127..127) n/a e
Fast submaps search disabled /
Parameter A (-0.500..0.500) 0.000
Farameter B Mo data |
Parameter C Mo data
Approach control disabled \
Qualty dependent track dots size disabled ik
Maximum track dot radius, cm (1..100) n/a
Track dot size change coef (0.01..1.00) n/a JE. modem EAEHE, 1% TS
Track dot color change coef (0.1..10.0) n/a
Handover mode Handowver mode 2
Resiiency mode enabled FFE
Resiiency timeout after disconnect, sec (1..255) | 30
Uktrasonic frequencies measure mode n/a
Advanced map build enabled o
Map build candidate live time (0..255) 20
Map build location hysteresis, m (0.00..2.55) 0.50 B
Map build location time hysteresys (0..255) 10

°Q])Marvelmlnd
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7.11.1.3.

Parameters of radio
Base frequency, MHz
Radio profile
Device address (0..559) 7
Channel 1
Modulation GFSK
Power of TX 5dBm
Channel spacing, KHz (25.391..405.457) 49150

Intermediate frequency (10}, KHz (0..787)

SERRER B ST

ETE R TC AR BB L B S E M L S,
AELL FEEI T #E$R © 38kbps (fEMAIFEE I, HT-HAES
FOR, {HEERE) ; 153kbps—H izt ; 500kbps—

YR EF BEavh. fmiEfAIE vy Bas et es - Baes

REMZEMIL 1 TX5 R R beacon

FUE XTI ER BB IE 2 —

B R ——TC L BB S —E 5y, Nk T P

e M P

RS G Nl L

4w 4R P

mMarvelmlnd

robotics



154

Offset frequency, KHz (-203.13..201.54)

76.16

Deviation frequency, KHz (1.587..380.859) 20628 7
Channel bandwidth, KHz (58.036. 812 500) 101.553

CCAmode always

DC blocking fitter enabled

Manchester disabled \\
Whitening enabled N
FEC enabled O\

T BEE S RE, THFEL, NP F
T BEE S RE, THFEL, NP F

T BRLE R IE, LT Ed. N &SNP

T BEE S RE, THFEL. b BHr
TR SR, LHRTFHES, Nt E AR
TR SR, LHRTFHES, MR AR
TEBRLE S RE, THRFHEL. &SNP

TR SR E, LHRTFHES, NitEE AR

Q])Marvelmlnd
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7.11.1.4.

UART @z
i ES
BB LL IMU B8R (100Hz) #2005 46 IMU $54R
FEE
UART speed, bps 500000
Protocol on UART/USE output Marvelmind e
Stream location data enabled
Raw distances data dizabled
Qualty and extended location data dsabled @~ __—— | F
Telemetny stream disabled
Telemetry interval, sec (1.255) n/a \ e
|User payload packets from device (0..31) 0
Iser payload packets to device (0..31) 0
Alam pin function MMSWOD0E requi FEE
Alam pin mode n/a
PBS5 pin function Mone s
Streaming mode Momal e
Debugging data disabled
5P| slave data output n/a s
Stream realtime timestamps enabled
Use RS-435 for modem-beacon communication | n/a
Discrete input instead of UART TX n/a e

°Q])Marvelmlnd
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7.11.2. beacon & &

71121, EKEZE

/

156

CPUID | Copy to cipboard | 143A24 /S /)
Firmware version v3 407 Stperﬁéc:)n-d/ y /
Power save functions enabled / active !

Hedgehog mode (mobile beacon/tag) enabled 7
Supply voltage, V (3.50..4.35) 4.13

Time from reset, hm:s 00:04:20 £ 19:07:07 / I

RSS! from modem, dBm 35 -

RSS! to modem, dBm 35 N N
Profile General (915 MH2band) ™
Carrier frequency. MHz 9150 N\

Radio channel 0 NN
Device address (1..254) 2 N\ \\
Height, m (-320.000..320.000) 0.000 N\ O\
Measured temperature, ‘C 2 A\ \
Urasonic frequency, Hz (100..65000) 45000

CPU It— ID

%% (beacon 8 modem) FAEA-RRA

RE

&5 beacon R, [HiE beacon ZEH
PR ER M SR
SHS/§-R A E3:h]i vl

M modem It beacon H)JG£R(E =S58, Rtk beacon ilid &
LB T E"modem WIRRE, IBIRFFE -25dBm LU T, -80dBm
DI R LDBEaEA REREY AT R A R e TR

MUt beacon % modem W) 4615 538, Al modem ilad L4k
BB E "tk beacon FURREE, IBHAFEFIE -25dBm LL T, -80dBm
DIk, DURERERL, TRRE T ICLE & SO T 5 i

ARARIRAY HW SRS, © 433MHz 5 915MHz

°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]
Ultrasonic frequency. Hz (100..65000) 37000
Desired speed. % (0..100) n/a

MU

Parameters of radio

Ultragound

Interfaces

Misc. settings

Hedgehogs pairing

RealHime player

disabled

Realime player backward (0..127)

ZINN

Realtime player forward (0..127)

LY ST IE

BRI

R — MWAUAE E beacon 1R &,

75 AN at 2N AR TR Th hearan 185

AP AR T

AR KT AR — ARYE A HW IRTE

;TH.
i

TBD

TBD

TBD

Q])Marvelmlnd

robotics



158

Approach control disabled

Virtual pen drawing MMSW 0013 required
Virtual pen mode selection MMSW 0013 required
Virtual pen draw diameter, em (1..100) MMSW 0013 required
Virtual pen erase diameter, cm (1..100) MMSW0013 required
Resiliency mode enabled

Resiliency timeout after disconnect, sec (1..255) | 30

High rate extrapolation MMSWOD17 required
Extrapolation backward, LIS samples (0..21) n/a

Max. speed, m/= (0.000..32.000) MMSWOD17 required
Extrapolation timeout, samples (1..255) MMSW 0017 required
Extrapolation emor comection (0.00..1.20) MMSWOD17 required

Realtime player streaming

Realtime player for gaps

Realtime player for speed

Realtime player backward, US samples (0..31)
Realtime player forward, S samples (1..31)

Approach control

Virtual pen drawing

Virtual pen mode selection

Virtual pen draw diameter, cm (1..100)

Virtual pen erase diameter, cm (1..100)

Resiliency mode

Resiliency timeout after disconnect, sec (1..255)

High rate extrapalation

Extrapolation backward, LS samples (0..31)

Max. speed, mss (0.000..32 000)

Extrapolation timeout, samples (1..255)

Extrapolation emar comection (0.00..1.20)

disabled
dizabled
disabled
5
5

disabled

dizabled

By orientation

3

3

enabled

0

MMSWO0017 required
n/a

MMSWO0017 required
MMSWO017 required
MMSWO0017 required

°Q])Marvelmmd
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7.11.2.2.IMU

Az K

MU PID settling time, sec

MU lock

IMUI fiker samples (0..50)

Max. acceleration, m/s2 (0.000. 40 000)

Max. speed, m/s (0.000..32.000)

IMU static fitter

IML static max noise (0..127)

High performance
LSMEDSM

0 /
0

0 — |
1.000

1.000
1.000 \
10

dizabled

MMSW 0005 required
MMSWW D005 required
MMSW 0005 required
n/a

n/a

-

L —1

—

PIE IMU BOREHEIR E

PIE IMU IR HEIR

PIIE IMU BIREHEIR

PIIE IMU BB HERR (&

PIE IMU IR HEIR

P IMU BIREHEIR

X W%

DY R

: Z Wk

C X Hep

DY BefEl

1 Z )

°Q])Marvelmmd
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7.11.2.3.

Parameters of radio
Base frequency, MHz
Radio profile
Device address (0..99) N
Channel 1
Modulation GFSK
Power of TX 5dBEm
Channel spacing. KHz (25.391..405.457) 49150

Intermediate frequency (10, KHz (0..787)

SERREL B TR

GLUT LA LEBIRE R TCLBRIE S, 0T EER
B — R ETA S, F2(E E1EZ5 modem 11

1’ &bk — [Fl— modem 44> beacon NS & R A
Hihk

ISR RIE 2 —

TR BB E R E, T . SR
T ERELE SFRE, e L. XMtE R

TEBRLE S RE, THRFHEL &SNP

BB RE, EHFhEL B r

mMarvelmlnd
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Offset frequency. KHz (-203.13..201.54) 76.16

Deviation frequency, KHz (1.587..380.859) 20628 4
Channel bandwidth, KHz (58.036..812.500) 101.553 -
CCAmode always

DC blocking fitter enabled

Manchester disabled

Whitening enabled N
FEC enabled O\

ToEeBBRLE SR I,

ToEe BB RLE SR,

TCEL BRI SR E,

ToEe BRI SR,

ToEe BB RLE SR,

ToEC BRI SR,

TLCEBRLE R E,

TeEL BRI E SR,

THFah e, RitmmPRH A
Tt o ek, XA E P
TRFmFHEL, NP e A
Tt o ek, XA E P
Tt o ek, XA B P
Tt FoiE e, AP P
LHRFES, &L ER

EFmFHEL, NP Hm
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7.11.2.4.

TX-RX — FREE, BRI, Rt

TIHEDIE. ARTAE, IEREFIAIRE

TIREDIE, ARIAE, IBREBIAIRE

AP KT AR — ARYE AR HW IR TIR &

AN
NN

50% - BKIAME. 1% ... 99% Rl PRI P I 3R
R |30

TX beacon RH AP Ik R, HEEZL — (F50E,
(BRI, X TERE - 1-10 AFEH, 20-30 4~ - AT

PERIR

H She T ahig 45l
FRBATER R OL T rIREE M, BUAnSMER T S 2 s B

°Q])Marvelmlnd
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T

AGC &R, Nk P

AGC i, XHkmBH P

AGC i®fE, XM

AGC i, XHkmB P

TREE R W AR (B, (O TR I UL

TR P AR IR B, (OGH TH 2R

%% ADC

TREER WA AIR E, (UG THRERIE UL

TREER W AR (E, (UG TRAERIE UL

mMarvelmlnd
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TR L P I i AR T

TREEHER P I il AR

TREEHER P I il AR

TR L P I o AR T

TR L P I o AR T

S8 TR Bk AR UL
8 TRk A O
(8 TR kA O
S8 TR Bk AR L

S TR kA UL

Q])Marvelmlnd
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AGC low threshold, raise speed (1..10)

Speed of amplification increase (1..200)

AGC high threshold, raise speed (1..100)

Speed of amplification decrease (1..200)

Receive window low, m (0. 255)

Receive window high, m (0..255)

Minimum distance limitation

Auto measurements when radio gaps

Fiter selection

F¥1 nomal

R¥Z nomal

File of dump for DAC

15

i)

100

5

0

255
enabled
enabled
19 kHz
disabled
dizabled

Handover mode 3

7/

s

\\\\

TRIEE AGC &1, G THERE L

TR AGC &fE, (N THERF I

RE, (A THERTIL

b
P
>
0]
o
g5

RE, (A THERTIL

b
P
>
0]
o
g5

2
i

2
i

?LH-\
i

?LH-\
i

?LH-\
i

TEHIE R T B A E S RX1

TEHI BT B A RS RX2

°Q])Marvelmmd
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R¥3 nomal

RX4 nomal

RX5 nomal

RX1 frozen

R¥2 frozen

R¥3 frozen

R4 frozen

RXE frozen

Additional parameters

Obstacles probe

File of dump for DAC

dizabled
disabled
dizabled
disabled
digabled
disabled
disabled
dizabled

disabled

LA NN

/]

?LH-\
i

TEHIER BT B A R RX3

TEHI B BT B A R X4

TEHI B BT B A RX5

FEH VRS H A T AT R SR IR X

FEH BRI T AT R SR R RX2

(EHEUARESH TAERT R RN R ERRX3

(EH VAR ESH TAERT R RN R R X4

(EH VAR ESH  TAERT R RN R R RX5

TBD

TBD

°Q])Marvelmmd
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7.11.2.5 #0

hedgehog #. N UART 3=
|rrterfaces / 17}1\ ¥§g
LUART speed, bps 500000 /
Protocol on UART/USE output Marvelmind
| T8BD
PA15 pin function 5Pl slave CS —
Raw inertial sensors data disabled —
\
Processed IMU data disabled N B AEEHLL IMU ST (100Hz) BU054G IMU EdE
\ BB LL IMU SEHT3ER (100HZ) $20K IMU+HEE 75 5 (&
anrnE
7.11.2.6.
5. modem 7]
Georeferencing
Latitude NO.0000000
Longitude EO.0000000 5. modem 87

71127 Eihig &

Misc. setings _/M IR

Sleep with extemnal power | &0 sec no connection

°Q])Marvelmlnd
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7.11.2.8.Hedgehog EEXJ 1K &

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

J5 FBCXS beacon ZhAE

WIS LS H LB beacon

Y HiiFT#E hedgehog BL X beacon Hihil:

FAXS FECXS 1 HTE beacon H LN E

ELELXY hedgehog = 8] SE PRI 85

TR, N TR A A S R

ANZEF, CRFA % beacon FINLE

fE AT : i UART, i3 Radio
£ NIA BUF : A3E

°Q])Marvelmlnd
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7.12. SHomsn e 52 iR

- YT HW 5 433 MHz #91% %, IR Radio 34 433

- XF HW A 915 MHz #)1g %, fIFHY Radio 3B 868 f1 915, {HALfEH] 433 MHz KR

, HWATLUEF] 433 MHz

*Mini-RX beacon i Super-Beacon X % £ 868/915MHz

ATAE S E BRI, (LR IERE vTRER ™ H T, X T4

AIRER WS, [HAEM T HImAYRE,

Radio frequency band

B (10-20 KLLN)

433 MHz
Camier frequency. MHz 433 400
Radio frequency band 915 MHz
Camier frequency, MHz 519.000
Radio frequency band 868 MHz
Camier frequency, MHz 869504

°Q])Marvelmlnd
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7.13. Dashboard H4<[f] beacon HJHRIR

BRI LIN hedge RSB G, (094 —LLEE R M TR AL IRER IO
- B - WERX, BRERT5E
- B - RGRERWRERENMERRE, BrEEETERA

- BHEA - CERBREEAER

- 44 — beacon /L THHEE =Xk 4

- IR - REEED beacon

°Q])Marvelmlnd
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7.14. Dashboard T [q] beacon HJEN 4

beacon FILLEAARRIGIEE A EIAR, Rk, ENEARFRGEREUETX5

- [EE beacon — £ HIL — :

- B5 beacon — EE A HIL —

- [EE beacon K RRIBEMNAFET 1A Z P, £ NIA f, [H7E beacon &AL G, X1 IA
Zek, ) beacon &EAEM,

)
[&E beacon :

19KHz
22kHz
25KHz
28kHz
31KHz
34kHz
37KHz
45KHz
T beacon :
19KHz
22kHz
25KHz
28kHz
31KHz
34 kHz
37KHz

45KHz

‘Q])Marvelmlnd
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8. ]

RERTLMRAE, gk, #EERHIE

1»

«‘ - le—n o @]

, S ‘ . . . . »
ﬂﬁi&‘lﬁ%ﬁ@T—%ﬁFﬁ%IE ; 'BAZ T Dashboard f47 T £ |
- Save map — [FHIE{REAERN .ini 3% Dashboard 3C{432/maps
- Load map — M .ini B0 nEL i E

- Erase map — #EFRIfIEZE B

Save map Load map

Eraze map

PUT R0 T Hu Bl A 222 30

- AR AL ARSI, AZHEIKIE

BE

- MIFFEEIA 5 R KTHY 8 NMEASIR

];;[ - TR E 2 R S S Ee
& Z B A1 A

- MEETHIE B 1 S

- METHIE B 2 H

°Q])Marvelmlnd
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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
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8.2. HERILFEI~

R beacon /b HIE, MAEHEK LM beacon EH & HINE B,

W, FYHMER AR, #ES A EEE] beacon, AR EHIE L FEEIRE S,
IBEEA R B S beacon - F5) LEHIE, AIRFH LEEMERRT, MWERIFEL
LEBInE,

|

D Devicad D Device10 D Device13 N
[]  Device22|[]  Device23|[]  Devicezs \ -

EUSIPSSERN

‘Q])Marvelmlnd
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8.3. HIEIE

4) ARSI

3) Beacon 5+ HiE

2) HEFmE - hE
beacon #J# = - El/
FEIR R

1) Ether — HiE W&

°Q])Marvelmlnd
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8.4. fHiE(Submap)

THERE - NEBEE I EHEN 5, BREA beacon BXA I KIERSH R LIE,
FHIE R LA E 1 % 4 /4 beacon, FJLLE 1D, 2D B 3D,

W[5 B BERLL M

VR

it

T E

- EHS B B B — R4y

- EHS B B B RSy

AFZFUAF B n UL — e ], nTPMRIEFR 2R A 6EH 1D, 2D fn 3D, #lan, 72 Atk
FIHLE P DL AE TR 1D FHIEI DL R A SR 2D/3D IR, BT A X LL - Hi Bl —
oK HA TS 70 ) R,

K

x

|lo—A gl A g
| | »

)

1, 2 4 2D FHIEIEEEER 3 4 beacon, Beacon 11 JNfH%B beacon,[FNET
Submap 0 1 Submap 1, T4 2 MERSAR:

176
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https://marvelmind.com/download/#submaps
https://marvelmind.com/pics/building_submaps.pdf
https://www.youtube.com/watch?v=B5pPsCsZjB8
https://www.youtube.com/watch?v=nCyp3wYZxak
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»

»
] .-...I

il
¢

HHS
ihﬂ

8.5. JTHIEMMRSX

FRSS DX (e Al 55 sk R A 1 MBS HEAR S5 A0 DX, A ARV A7~ Mt B e AR 11l AR DS
X, ERB TR HELZ B 75 REREE, I R+ E R ST 8,

°Q])Marvelmlnd
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8.6. JHR[XI

BN (T £ AR %)

AnqeT IERA Bl G0 9% X5

ORISR RN ATRE A P AN, Bk TR 5h beacon AU LUK RGBT, Bl dx
il 2242 N S2BLER N/ XA T35 LA Bh beacon AYSERREEE AT, J9SEI V- B AEH
FIbIHR, —iEAR IR SRR ) beacon 7EUIIR X IR N ZE D FERL 4 TR,

BZELUTRA

Hedge 525% 4-5 Y 37 - 1L

°Q])Marvelmlnd
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Hedae 525k 2-3 ¥k ¥ — ATREAR A%

Hedae 7265 1-2 Yk #3# — K%

°Q]])Marvelmlnd
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JIRSS PR A2 X — A B B3R Pk,

°Q]])Marvelmlnd
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8.7. beacon B I 1=K

R ZiH beacon FILLEAREIFHERA IR, Xl HFARREREBFmE, (£ A B 0L
AR [E & beacon,

o TBTEE, e AR E XA, JeiE (@ Dashboard HHYIR E AT # gk

A LM A AR R SRR

1E IA H1 /EA Inverse Architecture LhBEHFEAFINY

TEZ50 NIA 1, T 24 B 50 beacon Y H

N THEF X457, Dashboard A [REISRER A [E E beacon LA FIEL EoR:

19KHz beacon

22KHz beacon

25KHz beacon

28KHz beacon

31KHz beacon

34KHz beacon

37KHz beacon

45KHz beacon

];Iﬂ TEMLAA T iR S B, FRSS I )36 s A 5 2212 8 ] Bl e =5 PN St

TEHAA T A KT 30x30m Al RHY 5 25 B anfar#) 2 K T 30x30m i &

TEMLRA T iR A SR i KR 38 N EN R ST B 2613 B A r i) i KR SR N E (R 4T

IR X P S U SEDESE St

A - A, ARSSIX, BIIRX

BEE

MIFAEL A 2 TH) 8 A A R

B 2R Sy A Fa e

5z E ) AR A

)i 1 Ey

)i 5 2 E oy

°Q])Marvelmlnd
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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

9. DyREHFIE:
9.1. ZrMNixE

s a] LIE beacon 22342 7 X, JAE Dashboard B E, A XAMEEL LN AYHE

ZER, BEUAET,

BT IR EZ N, 15
bz LI b

TR, B RERA

°Q])Marvelmlnd
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9.1.1. % Marvelmind &%

T TAE Marvelmind 2 & HZE mXIZE

Badge :

Jacket :

Helmet :

B\

183
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9.1.2. J#3L Omni-Microphone

f Al LIERAMESE Omni-Microphone LUFETHRE,
o MW3LHT, BEHEAEALE S Omni-Microphone #4EfE MR, BSHRZ WHNMEIERET,

1£ Super-Beacon |-, Omni-Microphone 7£ RX3 f1 RX4 LI Omni #:CT./E, £ Super-Beacon-2
. 37F14 F, Omni-Microphone 7£ RX2 Fi1 RX3 L4 Omni 45z T1E,

- BEE, EREASRELEE, Y e Omni-Microphone JZ45EI# L.

- ¥E# Omni-Microphone FYIRE :

Read all Write all Write changes Cancel changez
CPUID Copy to clipboard || 13371C
Firmware wersion v8.411i Super-Beacon-4
Power save functions enabled / active
Hedgehog mode (mobile beaconAag) enabled
Supply voltage, V (3.50..4.35) 416
Time from reset, hm:s 00:58:41 /13481570
RS5I from modem, dBm Mo data
R55l to modem, dBm Mo data
Profile General (515 MHz band)
Camier frequency, MHz 919.0
Radio channel 0
Device address (1..254) 26
Height, m (-320.000..320.000) 0.000
Measured temperature, “C 23
Utrasonic frequency, Hz (100..65000) 25000
{#) expand
(+) expand
[+) expand
{#) expand

LU F /& Omni-Microphone 42 KAOALE

°Q])Marvelmlnd
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Super-Beacon-2, 3. 4 7 Omni #%= F Omni-Microphone fJ1Effi% & =B

A, R LM A Omni-Microphone FENEERERTEX, 7 LIEIRE| Stereo 3, FHIF
BEA—NERN, EEFE—NFHENERN,

ZIF /5 Omni-Microphone ERURE—XtZ X, EMRIREM AR Super-Beacon 5 LI K AR T /5 #Y
FwMX, MERICH RX2...RX4 FJFHE

°Q])Marvelmlnd
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PR REX PR X, BHEE CTRL #, St RX2...RX4 T HAIFRN G HE

°Q])Marvelmlnd
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9.2. Modem WrHREE

I ZhRESAE beacon 5 modem Wi IEREAN XF beacon HiTHEE,

BT A BRI R e Dhe,

9.2.1.38% USB X4 5T E# beacon, FEIBELPEF Misc. BE :

Misc. settings [-) collapse

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

Restart if modem is disconnected disabled

Timeout of restart without modem, sec (5.250) | n/a

9.2.2. 5 A "Restart if modem is disconnected" #EIN :

Misc. settings {-) collapse

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

Restart if modem is disconnected enabled

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

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

9.2.3.LAF A A A "Timeout of restart without modem" HI1E :

9.2.4."Restart if modem is disconnected" ThREIREEAK -

°Q])Marvelmlnd
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9.3. HIEFE=XIE

Hh PR EEIAZ SR T SRR A X ) — > -28, 1B 1k N SR 2R B X, 35 S X AN
SR ERIFG A CSV X,

ey Gl M BR B A X I

D Dashboard - robots manag

File Lengusge View Fi

Q) marvelmind
ropatics|

Stream capture

EiT
5

" [ Freeze map |

Resar || wmew

Wirte changes  Cancel chasges

stng bescon tissrsion (0.255) 5
4 Y A T 18 500
A Heperbeacon (1265 Lienae SW 71 moured
d o © e o ctance oo 000250 | Uoerne W 7.1 e
2 30 namgeten aried
.o |ooherZcoonme i)
= . . Fedgm heght i 2D mode, m (32000, 2008 | 000
Uiniation delances senvce 2ana based
: i %
|Cots et 32 - . Servce 2w tickness.m (32000 32000 | 1000
Brectonal semce e enctied
[oors e mase . Submap Xt m {320.00.320.00) [
cataun ~ C Scbmap Y shfl.m 2200032000 [T
Save sereenanct o o Submap Z i m (320.00.320 00) 00
e
Freeze sercen o Plane olaion X, dogees (36000 36000 | 000
(7] Reakme Player | FO . Flane taion Y. dogeoes (36000.360001 | 000
Ractwneronmany . Plane ostion 7, degees 3600036000 | 0.00
2_E A Stasonay beacans wible anatied
. E Serve e vable erctied

= - ==
= - = 5 I O o Swemp | Lostem | Rem
— 40 vt ] v | tasemm ren v [ CTRL [Cemumn | Oodat

|Connected: COMA1

%8331, ¥: 1.735

iR ARt

X F IR X, 1

FHETBEE AL

1

148 total, 0 faded (%)

E FABEE—" modem,3E{E A Shift +

B REHXE - IR HZZ MK, IFEE R LR

D Dashboard - rabots m:

File Lenguage Vi Uicenses_Help
Q) marvelmind Ayt Reson || vires Wrtechanges  Cancel cnanges
roteti
robotics| CPUID Copy ts cipeeard 062646
Eal Y A Fonmwore verson 7050 Modem HW v5 13
A — -
@ ‘ | Locaten wpdme e =
----------------- * | Supoly vonage. V (45,55 48

Tene from reset, s
RS bm 018, dBm

002224/ 1858030

|Cannected: COMAI

X: .04 ¥: 0,667 Rate: 5.2 Hr

2

125 total, 0 fadded (0%)

RSS11a 013 7
Prafie Genveral
Rada bequency band 15 M
Cartier frequency. MHz 9190
Rada channel 0
Device address (1. 254) 1
Long tme siees disabled
Vi of m "
Dwance fiver 0 16) na
: Max_hedges madout per cycke (1.255) 0
o - High mscktion made fmm} enabled
« . N Temperature of ar. 'C (20 601 3
[1] | Upetetocon moce Licerse SW v7 1 e
Advanced seitings.
. . ) Soct ey dnaied
N . Parameten of rade.
. . s
Intedaces
- - Gearefersnang.
| R - Suasonary baacons vistle enabled
Mao o vatie erstied
(1] s e e =
b4 b4 Pared beacors anle e asabed
- = B2 N ET T g o
e
0 ,
-~ [ [ AN _ o T =
|u e w I | w I | w I W (] - [ ] w] D |0 e oo TEREERIO) oo «| [ Snvemm [ Losdmap | [ Aot Seep | Wakmup | [ Tome sy | [ G MU
ndoor GPS. | [] | I | ) T | w O S ] O =0 e TR O O v [ewmemo | ne - [C][cm [owpses | odas
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- EMELERREE -> RiHIZRE (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
botics | crui Copyio cpbeard | 062645
Gh L2 . o A o Frmmare versen V7,050 Modem W v5.13
D Zones setup - o x A Irchinchrs "
el F o S | Locaten pdme e B
Hame o byerizd zooe | Zane acive | Zone vise o e T
Time from reset, hms DO-13:44 /18482370
£ 851 beom 025, dBm
RSSita 025 dBm «
prem— Profie el
1 Fada bequency band 915 e
200 | Camerireauensy MHe 5150
(Gots sze mode. L | Rad channel [
setaur - c Zmin, meters  Zmax, meters | Device address (1.254) 1
= | — -
Vindow of averagng (0.16) nia
e oo se | smewddoe [ = Detance e 0.16) na
7 Reattime Player |29 Mex. hedges madoud per cycle (1,255 ]
BackamForw - - - - - - Tahmcksnmie e | s
: d S e e e e e e e e Coe e e B B T + | Detect rew beacors an fmzen map. ensbied
. N N N N N N ™ 3 Temperature of ar 'C (20 600 2
Stream capturs EI [ License SW v7.1 requred

Advanced seitings

D soateng s
Parametens o rade

=

Intedaces

e

Suasonary beacons vistle enabied
iR erbied
Service rones aclive enabled
M g vatie antied

Map anes vistle ensbied
Pared bescsna angie vakle dsabled

¢
()
E[%Ilj
i
[
i
{

- D 1 -

" [Unfresze subman

a cmerwp || osamap | Ame Seep | wakeup || Tmesme || Zew MU

e [m = | [evemo | oen - [][crou ] owoswe | Dwma
(Connected: COMAT %2821, ¥: 2450 RateS2Hr 2 129tctal Ofaded 0%)
o
[ Fle Languoge View Fimmare Licenses Help
Q) Marvelmind e ‘ Reodal || Virtead Wrie changes.  Cancel changes
“:“m |ET) Copy o cpboard || 062646
A Fam e verser V7050 Modem MW v5 13
Zones setuy - o x - - - - - - - - - <.
o " ° A ey "
Hame. Zome type inveried zons | Zon sctive | Zone vaiie ) ) Loowber wpdivie e "
Supply voltage. V (45 5.5 B
Time fram reset i 01607/ 185146 /0
55 bom 025, dEm 4
RS5I 0 025, dBm 58
1 Profile General
o4 Fada sequency band 915 M
E| Camer rsauency. Mri 9190
of | | | Faca channel o
Zmin, meters Zmax, meters .
o - - Device address (1_254) 1
[snap to grid ‘ o Long tme sows dsabled
A Virodom of 8 e
[ sae | [ soveanddlose | [ Close Dwarce fiter 0.16) na
Max hedges readout per cycle (1.255) o
High msokuion mode ) enaled
enatied
. Temparstre of ar. € (20,601 n
[ML] | Crctetocaton moce: Liomnae S 47 1 mquresd
Advanced seitings
(] Seot ftemg cisabled
Paaneten o a0
]
Irnedaces
a——
Sasonany beacons vistie snaties
Servce somes wakle enatied
ap g vatie enstied
s ) e e e
oo . A d o0 Pared beacors angle vable dnabled
-3 - I =
 [unfreeze submap]
¥ =
& | Ssemp | Lossmep Feset Seep Wakeup | Tmesyme | Zew MU
WndoorGPS_||[] _ oeventt| (] oweentt|[] o] | m I v [ewsnw vew - [][cTRL| owpsew  Deas
Connected: COMAT %4636 ¥: 3558 1 Rate52H: 2 139total Ofaded (0%)
1D Zones setup - ] X
Name Zone type Inverted zone | Zone active Zone visible:

Zimin, meters Zmax, meters
[A snap to grid J

\ Save C || sweandelose | ] \ Close

- EH&TE Zone type Hi%EF Geofencing

3
S

- {EF Shift + ZRBIFFEME EBdROBKE; S HZ R NERE

- IBRALUEEMAEEMMANBRBERXE - XigolZ2E, % Save and close {£FX I8
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- 7f Save and Close RIIZEE G, ZXIBTHKE - HiE

ID Dashboard - robots mansgement v7.050 ultimste - o x
Fle Lonquage View Fimwore Licenses Help
Ul Marvelmind Hap s nat hozen Readal || witeat Wit changes  Cancelchanges
ety CPUID Capy te cipboand 082646
- Y A — 7,050 Modem HIV v5.1-3
A Aechuactne "
(@ C o C o C o C | Locaton wpdme e B
LI L L L L R L B R R . o . o o | Supply voage V45 55) 483
Time from reset hma 02224/ 185803/0
= S5 om 019,46 E
FSSit0 015, B 7
Clear map. = Genessl
| Fado vequency band 5
300 Caer [ 5190
|Oots size mase Pado channl L]
detauk ~ Dewice address (1 254) 1
Save st Long tie sows aatied
Windom of sversgng 0.16) wa
oL Dinance ther 0.16) wa
I Resktme Player | P00 Max. hedges readiut per oycle (1.255) 10
Backward Formard = perren
L_1E_J Dot o bscons on o mep it
Temperature of ar. °C (-20.60) n
Updte ocstin made License 51 7. e
Advanced wtings
[ Spmtfhermg Gactied
FParameters of radc
[T
Fadaces
Georermeng
Qtionary beacons visble enabled
Servee znes vatle tied
Serves zws scive anstied
Wap g vatie enctied
Map axes vable eratied
Fares beacers angle vk anatied
Bescons e remsl
Modemd | [] o Swemp | Lostmap || Reset Sesp | Weneup || Tmesme || Zean L
ldooe GRS | [ et v | Emsemap | new v [7]CTRL| [Osepess | etk
| Connected: COMAI X: 7.087, Y: 0667 Rate: 5.2 Hz 2 125 total, 0 faded (%)

- REBOEHESME - IRBI beacon 718 ERIEE S MM B A ZF#Z X, ZBEAFICFEE CSV
X 44,3 H Dashboard #1#] hedgehog % E RN E

ID Dashbonrd - rabots mansgement v7.050 ultimste - o x
File Langusge View Firmusre Licenses Help
A marvelmind Renot || witesa Wi changes  Cancelchanges
oot
g )| cPu D Capy te cipboand 082646
- Y A [ 7,050 Modem HI v5.1-3
A Aechwactns "
al o o C SR R C o C o o C o | Locaton wdme e 3
L T L L B S L B D I R R R R R R R Supply volage V45 55) 483
Tove o et e 002557/ 1301360
= . S5 om 019,46 £
g FSSi10 019, e 7
—— - Pk s
e ] Fad bequency band 915 ks
300 | - Cares ML 9190
—— Fadk chamel 0
setaut - Device sddreen (1.254) 1
e Lang tme dee dabled
Vindow of sveragng (0.16) na
fimes newey Distance fiter 0161 na
=] Player | PO Max. hedges readiut per cyce (1.255) 0
[ Figh mschison mode (mm) anatied
d 5 Detect new beacors on fmsen map enshled
N Temperature of ar. °C (-20.60) n
s [Cr—— L ¥ 7
Advanced wtings
[ Spatfemg sabies
Parametem of o
[T
Firtaces
Gecrserencrg
Stionary beacons visble enabled
Sevce sones vabie erstied
vasie enstied
— Vg god
SubD Upiiate| Map s vable enctied
- o . . o L . . . o . Falvd beacors sage vible aatied
“eg == R i ) COEE ) [ ]y e =
= Freeze zones
5 ¥ =
Modem | []  oweid [ 0 a | Swemp || Lowemp || Aot Seep | Wiskew || Tmwsme || Zen U
S R =] v | wsmwn | e v [][ceL| [oepaes | Ooinr
| Connected: COMAI X 8.322, ¥ 0921
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9.4. PPS(®Ikif)E =

oREH FHEFV M Super-Beacon 3REL—MkitE 5, GEH T NIA £ Super-

Beacon,

LIS PPSIB IR LL T B e

191

9.4.1 RBRERTINFEEREES Super-Beacon B 4x4 5| #l:

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

. - External pins

@ - Internal solderable contacts

MIC2_data

9.4.2 1877 dashboard 2, £ )E# beacon, IR E= P E T Interfaces:

MIC3_data
MIC1_data

MIC1_clock
MIC4_data

PPS Pin

GND

GND

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
Debugging data digabled
5P| data output disabled

9.4.3.78 PBS$ pin function &I %E#E PPS output:

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 v7.1 reguired
Debugging data dizabled

5P| data output disabled

9.4.4.PPS 5IHNZE5TAL -
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9.5. tKEYkE
9.5.1. SMAME

PR DIRE VRS QI B 2RO Z B HIE, f A7 MBS R — B Y s BE, T e BEE S R TAK =

o

Floors BRE #B) %%

ERITERE (BF)

RERATERE (BEF)

N

M
SoRATA WS (AN A AR R AL BRI FED

DIB—’_‘I JEZh beacons

\

°Q])Marvelmlnd
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9.5.2. KERE

- BRI TR R R i A

Floor height: 3.500 meters (14.000..17.500)

- BRI EARBEBETAEREWINEE, FEIAERILIESEENEE, SR LRZEERAKE
B (png. .jpeg. .bmp. tiff)

Floor settings

Load floorplan
Save floorplan as ...

- Remove floorplan

-

- HEA4AMSERM :

ind
‘‘‘‘‘
| g A
" a
o A . S . o . o
wr v
AR P o 5 o B 5 o = o BEEE 2 !‘ T wes
T — T AU NN SN SRR L L LN
o Treesaentt
~,
-
h %
=g 3
‘ 35
€ B R .
& «
Mene -
= . B . . . o o . . . o . o o ——
. o . o . o . o o '_v —
D= g BN p BN SN p e BN SEnlp wEN p s p Wl AN e it | o eeesis adad denes1t dence 16 e ? Ewanm | [Lowine
s [ e [ sen | ez g ees | s | oees [ ees g e weem [ wean | wen | e [ ez [ een [ e | b
Conmeced-cOMS a0 v 35220 ae3ste 2 @t dimko

°Q])Marvelmlnd

193 robotics



- BEE4DEM
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9.5.3. #HEEE=E

4)

3)

Beacon 5+ #iE

2)

Floorplan (‘FiE) —
JitE beacon BRI
B REEE

1

Ether — HiEI ML

195
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9.6. Floorplan ZhiE

AREES B hUn{a £ Dashboard 1k Fif# ] floorplan,
9.6.1. %L Floorplan ()

JinZ floorplan AR :

Update A
CLEAR

Clear map

Dots timeout, sec
[}

Dots size made
default

Save screenshot
Freeze screen

Reaktime Player
Backward Fonward

Stream capture

Floor settings

Load floorplan
Save floorplan as ...

Remove floorplan

1E/2 M Floors itk P AR B E L —H#Z

Load floorplan -> &% 3 (.png. .jpeg. .bmp. .tiff) .

I Dashboard - robots management +7.309

File Language Tools Settings Firmware Licenses Help
) Open floorplan file

A [1> ThisPC > Desktop >

X
marvelmind SW 2022 12 17RL > dashboard 7 308_exe > floorplans. £ Searchfloorplans
Organize ~  New folder
A

# Quick access
B Desktop

23

= - m @

el

4 Documents

»
& Downloads  #
»
= Pictures £

Building-Plans-0
ffice-plan

architectures_co

Incriasing 2

marveimind_Bac
marvelmind_nay
@ OneDrive - Persor
8 This PC

8 30 Objects

[ Desktop

|4 Documents

& Downloads

b Music

=] Pictures

B Videos

‘ SSD_256Gb (C)

— HDD_TTB (D)

P v

File name: Building-Plans-Office-plan

<] [pitormats
g

[
196
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- Floorplan ELINE :

D Dashboard - robots management v7.309 ullimate - ] x
B o s 0 e
) marvelmind Map is not frozen Roadsd || Wrkest Weks changes  Cancel changes
o CPUID Copy o cipeaars. DE4AS "
an Femeears verion V7308 Modom HIY 513
— B
EHr
T % 0100y o
e
Supply vokage. V(4505 50)
R
o
=
Genesal
:
:
y dimabled
2 na
o e
%
e
o
Cemnep | Fuoors - B B
.
Lo —
=
== g )
= disabled
Save screenshol S g
Freege screen .
[ Reea-tme Prayer .
Backwand Foruard
|| eraed
[Seund of engbled
—— —
=
=
=
il . N
— . | .Freezs zooes
L . -
B Fe=ale! w
R e = I [ = e = = s = I = B = [ I = = =T
indoor@Ps_||[] teeet|[]  Sevemt|[]  Ceee|[]  Gmemtt|[]  Gevemd|[]  Gmmt|[] G|  emt|[]  Oeemd|[]  Ceemi|[]  Oeed ] oeee =

Connected: COM26 : 576.000, ¥: -390.000 FateBIHe 0

8 total, D faded (0%)
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File Lan:
Q) Marvelmind
robot

9.6.2. Floorplan &%

£ Dashboard HE% floorplan R~ Fifi 5 X,

W Dsshbosnd - rabots

management
Longusge Tools Setings Firmware Licenses Help

o

Doks size mods e ot

[Sourd ot

B, Vi BRI fa ik, B

TRBH

TR

2

B =

|
i
®
=
=]
g |
‘H
Een

| EHTHOeH

B

«
I
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2) B KIZE floorplan A :

Update)
AAAAAAAAAAAAAAAAAAAA [ ] o] 9>
....................
I

.................... § =

~Floorplan scaling: click first point on floorplan. ESC to cancel ~Mapis not frozen

gl ot | . P = TS
e I = I

Unpdate
.................... G iy
........

.................... g =

£ floorplan EH#2 85 => Set floorplan scale by two points (B RIRE

floorplan Eb45)
- A E ERE A (% ESC BH)
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~Floorplan scaling: click second point on flaorplan. ESC to cancel ~Mapis not frozen

IIIII!
i’

. | .Freeze zooes.
:
| e

~Mapis not frozen

»

i 7]
: M1

I
BT

Distance between points, meters

Update

e e e e e s e s | Freeze zoRES.

e Z,

- REVFEEENSE IS

- BAPRZEREE :

°Q])Marvelmmd
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~Map is not frozen

»

Update

el
e« Freeze zans

Freeze maj
S

=

B
A

<«

~Mapis not frozen

EHLOHOOH

......................... [}//
” e e |Fl>D

Freeze zones
[Freezemso ]

- TEHECEAFRERES BRTEE
- ERABRFREECCHERIEEA)

- tt{ﬁ” i&%%};ﬁo
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9.6.3. MK R FHEE

BRFEE, BHBEARERASIHRERK

»

]

T
(e

o [y

[ Frszezoes |

Crrmemo |

M 2,

- 5]

T

=

[T
]

o [y

eeeeeeeeeee

0 Crenemso |

i o ¥ =

V- i B BB T RS AL

T
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9.64. HitFEKEIRE

- ARAETTFEEXEIEEMINSSE - $£"Glue floorplan to

+  Select floorplan
Glue floorplan to ether
Set floorplan scale by two points

Zones setup

Background color

ether" "] 1R #7 3 &1 4% Bl & “F B EIRV I & -

* * ‘ ‘*-— Wiew/activate licenses

%<8,
=13 -
Yz=:‘ Uplead firmware

Remowve from network

Manual setup coordinates

Mail to floorplan

Mail to ether r—
Beacon n134 belongs to submaps: 0

Beacon differences from others

-  AH#AE beacon AIEEMNZE S - AR TILUE beacon BEEE|FEEZ ether
L,

°Q])Marvelmlnd
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97 //LA/EZEE

XECTHRE B T3S AR E W IRER, FREe Bl beacon MY "BEL",

9.7.1. s=ERK ( Spot Filtering)

. EhEE ] T-4£ Dashboard F131 8% 5 beacon HI"BkZE", & T IA, NIA 1 MF NIA,
it ZhEE M Modem #1EH,

ERFE
Spot fitering {-) collapse
Samples number (1..10) 3
Max. distance between updates, m (0.1..2.5) 1.0
Fittering during tracking disabled
Spot filtering i) collapse
Samples number (1..10) 3 |
Max. distance between updates, m (0.1..2.5) 1.0
Fittering during tracking disabled
Spot filtering i) collapse
Samples number (1..10) 3
Max. distance between updates, m (0.1..2.5) 1.0
Fittering during tracking disabled

- % Modem JE#%| PC Y - 7£ Dashboard 39 E - H7E Spot filtering

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

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

SHENTE, ZRBRHRE
- BAEARE (FBTEENHNERIRE) -
- BAEHZENSEKES (RZBN&RAES) :

- ERARBRHENTE BT IREBHHNODIE -

°Q])Marvelmlnd
205
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9.7.2. FHEQD (X NIA)

T X% 5h beacon (L& FHITIEHIREEIE O K/,

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

- EEFEEEI PC #9 Modem, FAE"FHEAO"=PRABIHELAN

BIEE, BHLIIRER, JERSM,

°Q])Marvelmlnd
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9.7.3. FSTISER

MZE 4 il beacon FFih, Ef1EAH

A, I8 Dashboard H A F(a#5ASEEEE,
MR,

rHig'h pgrfonnance

L ] ]

> .

Az K

IMU PID settling time, sec

IMU lock

IMU filtter samples (0..50)

Max. acceleration, m/s2 (0.000..40.000)

IMU static fiter

IMU static max noise (0..127)

1 AT LIAE beacon 1R & T A% I 8 25 DLIK IR 22 R A5

LSM6DSM
s

0
0

1.000

1.000

1.000

10

disabled

License MMSW0005 n
License MMSW0005 n

Sy, L@ IMU 8 0 beacon 2458 T 22 IRk
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9.8. AtRMfEFEINAE
9.8.1.52%4

AR R hAE Rt RS, 45 MBI B 90° RIEIRE, AR M ER) 25K R IRE
HIEE A,

A 3 AN E T

ZUPROE, 18R EzER

9.8.2. MEIRHA :

Y, X
R} Marvelmind g ¥ 4
. =
Juc) &)
-
S e ot
Pioors| ;”%’i@
. .
&K bt} .“&
- ™ e <«
=
o BB (e s e s | |
XY
W arveiman f ¥
. m
S e
|
®
=g
<«
)
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9.9. EEFMEIIAEE

- R — TR Db B, i T e AL ST B R e i s, B P St TR e
SEEERIURE Z MR LS

- RPlTEARL AT

°Q]])Marvelmlnd
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9.9.1.

i) TRRE Z Mn T E - 1A

- MWEEFEZE 6 /NEE beacon

- FF 4 4 beacon JEAEME L AHA RN, (£ 4 4 beacon #)k— 4 IE RGN
S FFEA A L)

- IFMAS beacon B A ERE S A
- (N HIE EAY beacon FRE RX4, XHiEEE A beacon [ FFE RX4 i1 RX2
- MEE DT HE(KE), 85 P Hik beacon

- CREBRAER B SO F A A T R E A AE

Read all Write all
Starting beacon trlateration (0..255) 0
Starting set of beacons 6 7.0:0
3D navigation enabled
Cnly for Z coordinate disabled
Limitation distance arat
MEXIELIITI distance. m (1..100) 12 >
Submap X shift, m [-320-00-320-08—— 0.00—
Submap ¥ 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 7, degrees (-360.00..360 00) 0.00
Service zone thickness, m (-320.00..320.00) 0.00
Hedges height in 2D mode, m {-320.00..320.00) | 0.00

- REIBEZ T HE

|' | freeze submap . unfreeze submap

- KOPRIERES A - (R ), Y 1EEE beacon Fip /N FHSBAYHIE beacon( 5
#EEE beacon FH2B)AH %

- IERSE

P
N Lty s

~

- R B SRR A AR (Y D R R A 2 Y, B B R A 4L ()

o
e

- BWAMAEZEGET N 90°)

Enter rotation angle

pos |

QK Cancel

°Q])Marvelmlnd
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P31t 2 JHE M "Only for Z coordinates” f&z;

Read all Write all
Starting beacon trilateration {0..255) o
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) 1.15
Plane rotation Z, degrees (-360.00..360.00) 057
Service zone thickness, m (-320.00..320.00) 0.00
Hedges height in 20 mode, m (-320.00..320.00) | 0.00

R e KIRES (B

Read all Write all
Starting beacon trilateration (0..255) 0
Starting set of beacons 6; 7.0:0
3D navigation enabled
Only for Z coondinate enabled
Limitation distances manual
Maxdmum 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
Flane 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 2D mode, m (-320.00..320.00) | 0.00

YR E A B HhE
IREER% &) beacon

L7/ B

°Q])Marvelmlnd
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9.10. FHuEDIHE

\|.’L

F7SL SR IRBE IR F5 1)

. *=01000 |

X=3.000
¥=0/ 000 Y=0.000
Z=0(000 70000
' ' MU
2D 7 &R

- M — TR KA DI HE, & LIS TRV 1 B (30, 1000m2) 4 R 1 B (= ik
#3179 10,000, 300,000 s H KAFEREPHL .0, LT FIBE),

T HEE HE R 36y, B eEE S S KIREMH beacon T, METRA
i) Marvelmind RSt a2 flal s 10 D1 HIE, BIEEFRFHNIOF B,
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9.10.1. FihiEAT]
Hedgehog A~ J& TTA] - Hu &, rf LATE - il X du.2 Bl 51, Hedgehog w [ Hi 25 /N1~ i
EMRSS, BOAE T, HE | 8247 HiE (Submap0) H ik

- SRR beacon(MEE EA))fE, B HIMES — DMARGEH) T B T a0 R

Dashboard - robots management v7.043 uitimate
9

File Langusge View Firmware Licenses Help

R Marvelmlnd[
mbotics;

+ A
A
G 7710 10708 | 8 |
] 9554 |10
9554 18
10.791| 3257 . .
oter
Deots tmeout, se -
®
Dste izs o =D s
= EED
Save screens! hot m ) ) ) ) )
=), =
&
[ Real-time Piaye:
i =z o
:
E -
Exm i za
: i =
e
' =
o=
all 1
ore | €€
A3
—| (= —
O o=l 0 _==lh o= =0 o D
Indear GPS  |[] evicetd) [ ] 0 O =18 [ (m} ]
Connectedt COMT 12082 v: 2916 Retwa2be 3 13Btotal Oteied %)

AT beacon ¥JEARLE, M HIL/E Submap 0

I Deshboer - rabots menagement V748 utimate
i e Fisns Ucarass Help

e Lingusge View
Q) marvelmind Wap is not fozer
sobtics

.{‘. . Y s
_ A
@

ub- 0

BiE
i

vvvvv

>
EEE
()

L [
— i

Sozems R g o O e sl v ] = TR T P oo o) | swmme || Losamas
indooe 85 | [ teemtl[]  feem[] e T T e e e R e v | | emsemap | new
Connected: COMT 8170, ¥ 0907 Rsted2H: 3 lldtotel Ofeiled (0%)

- AR R TR — AT ZE T
- A HEYR5(Submap 0. Submap 1 %) - FEEENT R A H B

- TEMOIRESTT, A E4% T modem #2480, 45 M S 8081 Rl BT it i E 1) 4 2
¥, f5lhn "Starting beacon trilateration", "Starting set of beacons" %,
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[n] Submap 0 ¥/ beacon, ¥RANET - HiE 2L £ Submap 0 /EHIR ST
MAEFATA 4 1 beacon, &7 T Submap0 H (AL BRI ER)

1 H B 5 beacon 2RI T SRR (BT A 2 IR 1S) BA M HIE IR
InFn# kR beacon KyYiEE, 76 LEH, FAITIEEM Submap0 H1 6% beacon 3,
SRFE)#RE] Submap1, 3% beacon IRINENZ 1 HiE

e 7 1 E Y, AN 8 Tz 1Bl beacon SRR A G, PRI ARE M

D Dashbosrd - obots management

[

File  View Fimmae Licanses Help
m}Marve\mmd‘ | ap i not frozen
robotics|

A
s

v
3 II..II

a @
ib T
]
o
o] ] o] ] Derew| 3 =0 =51 3
IndoorGPs | ] u | RICEET ] u] u] u] D u] e | W | =] [ememg e

gubmapO Bk beacon 10,3 H R IN% Submap1
IITE Submap1 H45 %/~ beacon, Xl 1% 1 HIE E M52 R%, "Submap 0" HiE.
R sERk, BUERAT AT LURSE M1 Hh

1 BB 2 T "freeze map "IN ARG 1% HUEL 2 modem L T
"freeze map" i ARG T A 1-HIE,

IAEBA A WA BAFH)1- 8, (B ENTRXI 0 A & A R, EAMN, Pkt

HER B FIER S B EAFAE ; FTUFREE, (B8P AL 7 SR (E
CTRL I R A f T it - Hh B,
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AL AR R C e e 1 I, T LARE I S et

robutics|

=1

—| E=vETn - |
|_vooema ] o (T | u] 0
Indoor 85 | [ e (] omesert| (] oevent| (] oweeer| O
o

7866, ¥: 6,630

et s (N M 228 - 1 )

5

v | | Emsemip new v

iz\X]‘%i&lE’J EYESNN ﬁﬂ’ﬁuiﬁf%@éfﬂ: TATRT LLAF - M B E AL B el He

RSN EDSEA b AT

BERFOHERLHEN ; AT TLAMRELIFIRERS 5 hedgehog

FEHEEREDLT, ARATA - B R A o

=%

ZIX, hedgehog FREZTET-HLE.Z E]

EN R R R BSOS CFRBE ) MWRFATTBERT HE

M1/M2 250 TR & InsA A3 beacon H1HiE,

LT,

XEWAs B A

°Q])Marvelmlnd
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- WFFHE
- EMRETHE AR ARG

- BT REGHERY M2 & TR, F hedgehog HE AR P - B2 [BIRY 2 5L
T, RS 2 NRNIRAIZL hedgehog ; XikfE hedgehog 1£ M - HiE

1D Dashboard - robots management v7.050 ultimate
File Language View Firmware Licenses Help

) marvelmind
robotic:

=
ol e

| ~Map is not frozen

»»

Sub,

Jots timeout, sec
5 & TS

000

Y5l
i
35K

58

e [l
:

Unfreeze submap

0 oeet|[] oot QBB (] oo []  Oevem|[]  Oevem|[]  Devests|[]  Oevesid| []  Oevestt|[]  Devesst | [ saveman || Losd s

O el -

“onnected: COM4G X: 20288, V: -17.756 Rate: 39 Hz 3 127total, Ofsiled (0%)

BRI

- WRAMALLER B, AT LB shift + FRAR 2 R R - A

°Q])Marvelmlnd
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- EIEWNISFHE (CTRL  + RGN , EHARAXST, EILEBH

beacon e £ H &

- I hedgehog BBk EE] 1 8¢ 2 N, I Z A HR T MBI DISRAS B AT RO BN

ﬂ 78

—HRIRE T HTIREEIARS X, R0 beacon FERFB X 244, MEEST
HOHATIRER, AR B R B 2 E, MM EMRERS X, RBXEMM
FMEAZNX, LRI e R,

°Q])Marvelmlnd
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EENE IR R RS LU BT IR ) — A B R S AR 5 5 AU E - E

- NMERMER RG], HF Submap 5 7E Submap 8 /5 5 &4HE 5, BT Hedgehog 24
[@ B M Submap 5 11 Submap 8 #:UkfE 5, XESEEEIR, 4 Hedgehog iz T Submap 8 5
Submap 5 B, SRGCIEIEMLRALE

AP IEEERIE Bk TI0, FRA TR AR 7 %

1. FEHREERE @ aEE (HE5)

2. RAFFEFHE R IUARIRERCOR S (BN, SRR HHE S Elm A2 A hedgehog FIfL

[=A=]

BEARFES) , RAERERS DT HERNERES (BEFRSEMNTE R ERER

"=z

1)

°Q])Marvelmlnd
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9.10.2. MfAIBIERSKX :

- BEFRTHE (RS HEER

[ €€ o
e Y
k .
8 e
Y
IEED O o]0 ov=dQ  omes]  Svew|[]  oee
mmmmm AT T T

Connected: COM3T X 10936, ¥: -5.337

VAR

- IEHE FEEA SHIFT + BRSBTS LLOIE — .

- IEA AER SHIFT + BEAnA 8BS DAgZ s,

- TEREEREARAR AT, EE"Clear all points" LAIFRARSS X5k,

°Q])Marvelmlnd

220 robotics



- ETHBEEEKESOPETEN], DY ET R E SRR Kk, RS KIEAE
HAZX, W hedgehog AT HIEZ BIEK, BT KRS XL,

L ———

Fae View Fmwine Lcenses _Hep

Q) Marvelming] - e wsioad inshed
rabetics,

e =1
ik =
=
S E=
> |
=]
=]
[
[ |
=]
=m
=
K
=
— EmEs - ]
D oD =0 c~==0 o= o =
e @ ||0] o] cvee|[]  ovenc]]  ovene|[] ovee TSR O =] o o =] O =0 | [Emamy e

1834 ¥e-583 RateS5H: 6 MStotal 0faked @)

THES

- How to define and edit service zones - 1A & X g iBARSS X4, 5e#KIR A

- Help: submaps, service zones, handover zones - X & —PMEMHEDRM, NE
g

- e HE
- A JERSS XK

- A SR ORI

nfap R as H R Dy k) A SRR B — VR 25 ST A Y

°Q])Marvelmlnd
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https://youtu.be/oeJjPH-y70c
https://youtu.be/kT2EotFT2I4
https://youtu.be/kT2EotFT2I4

9.11. HoEEFHE

1B R U AR TR B B B AT AR 55 R 1
AL IFIE LR EHE

1. WoEEHE ()

2. SEARHGTHE

AR, BTy EE FHE, @XM HX, 7HEEA F i X,
hedgehog F7E H H — 1 Hi B RO 1 T IR IR

FHRE ORI, BERHAMNET,

UL HEFFROBOINIR &,  LUE SRR FTRERS IR H TAF,

BN#A X (T £ AR

°Q])Marvelmlnd
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9.12. EEES 1 HIE

RERH T Boe R E - HIE H RS X 56 W A 1 H B XA EAFAE LB bR 54 (1]
A1) B FE A IRR SRR A AT RE 2 = AR e VR R BRI B BE (X35, i hedgehog o5
HEERER

44,24 hedgehog 7E[EE beacon AL il iR =T, X AL E AR A, KR R ST LL
RIS b B 8 (B AR RO ), 0 T BT, T-Hh B PR 35 (X 25 T
FE -1 R BH B2 0 fa 07 X, [R AT 78 35 T 0k Ik beacon %34k, X E MRS ZIZE 7] 100%

B E,

BTV WANAEAFAE TCTE R BR A R A4 BY 68 IR L IR E X A% 0L T hedgehog 2[RI RS
FEPA AT HU B PR R, nTRE X AR 2 RO HERATE,

TN
T T
N
N
AN
> > q
v <
.
d N
N
— 1
N
N

‘m)Marvelmlnd
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9.13. FHEIxE

/‘ /N hannan 2 B £ 5 5 (0 N N\ Aaks

Starting beacon trilateration (0..255) 0
Starting set of beacons 60; 61,0,0
30 navigation enabled
Only for Z coondinate disabled
Hedges height in 200 mode, m (-320000.320.000 | 0.00
Limitation distances gervice 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 ¥ shift, m (-320.00. 320.00) 0.00
Submap £ shift, m (-320.00. 320.00) 0.00
Submap rotation, degrees (-360.00..360.00) 0.00
Flane rotation X, degrees (-360.00..360.0:0) 0.00
Plane rotation Y, degrees (-360.00..360.0:0) 000
Plane rotation £, degrees (-360.00..360.0:0) 0.00
Stationany beacaons visible enabled
Service zone visible enabled
Bin, FOREFHIEXS N BIRERE, SRS
- RS T B BT TR - [submap 0]
- EBdrHE Z WMiESE
Read all Wirike all
Starting beacon trilateration (0..255) 0
Starting set of beacons 0; 0:0:0
3D navigation enabled
Only for Z coondinate disabled
Limitation distances manual
Maximum distance, m (1..100) an
Submap X shift, m (-320.00..320.00) 0.00
Miﬁ = {0 OO T30 O 0 00
T o
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) | 1.85

:/i Kz i Z RGO haanan il

/‘ I ZZHh RS0 2N (Y- Ve 7\ BH Rk
/‘ B HYEH T35 7 0ha i 2 Hh R
/‘ "H & 7 oh Tl L RO hadaa B RE
/‘ e M- R B KR e =

/‘ FEl sz it 5 R whist 7 181 A6 2 - S -E-RE B

/I HI 22 15 168 FE A/
/‘ 2R Y AETRZAE (M

A cmm v o

A cwm 7 msson

A om0 s

A e v s 7 s anEn
A e Vs E TS 7 A
A w7 i E s 7 Ao
A e hanenn g @ (09 =i

/‘ AR 2R el M (4T B =238 5

°Q])Marvelmlnd
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90.14. UM XIZE

T EAEEE A ME, AP LA HE BIgE ORI, LRIEEIRE &,
iz E YR

- REEETHE

€

Lol

>

e s
X 21.853, V: 0 55 total, 0 fail

- HREA+ ERBEEY —FHERIRS KA (LX)

- HE, FBAIRS R E R ARG (BT ERIATRG G, AP HIEN%R & A)

slslilllllllllllllIIIIIIIIIEIIIIIIIIIIIIE IIIIIIIIEIIEII IIIEIIEIIIIIIIIIEIIIIIIIIIIIIEIIIIIIIIIIIIIIIIIIIIIIEIII

----1111111111; 11Iiiiiiiiil_‘l_.m“‘:11;111111111:mHHHM:HHHHHH:::::ﬁ:::::‘u‘

Connected: COM3 X: 23750, Y: 12,859 f‘ﬂw, 0ailed (0%)

Alfjfi:iﬁééFF

225
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];ﬂ B BB Fe A0 S A,

9.15. BEXS beacon

P hedgehog 7 LABCXS HAENEA beacon 54T, A ARMEAKEFIR, (EXFMEN T

EAAC]

IEAN AT LIERGALIELR B, 2 wT LASRAS 5 [ A0 & B R 4 o

ARELER, BEFRU FHEE

B Xt beacon : /A5

pin|

MR B EATH ¥TH 8 DA IR
BB

2
@ Sub_0 @
[ sueer o | ESN
Robots3| [[]  Robo? 34([]  Roborss O Roborsé| [] Robot37|[[]  Robot? 53 ] Robors®| ] Roboti0D O o1| ] 02| []  Robotto3|[] -
Robottod| [T Robort07| [ Robortos| [ Roborios] D Robort 1] [ 2] Robot O “ 0 B 8| [ -
139, v:1.1M Rate: 3.4 Hz 1 175 total, O failed (0%)
#38) : PixHawk + PX4 + FdXME 45 TALE 5 M EAL, LIS T

Ak, (ERAECT, fE4 beacon AMYAEHIH B B E
o WLDHRERKEHL T A EZFA 1T, LUT el & X Sy BTN

, EAERECXHE AT I 1] 4 5 1)

°Q])Marvelmlnd
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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

i@ UART s E4& BEZNT beacon :

1. (H#F) ZiET UART XS beacon, 151 FIEB 45+ Super Beacon &E#: : MMJE beacon (Hii-4R 5
BN B USART TX E#:%3) 35 beacon (Mt 58 K) #) USART_RX, JFIF4:/ beacon BY
GND fHEES: (FE - B2HETR) . {GEH T IA

FLRI LB AL XS beacon, B2 LA 7 2iEHE beacon, /5% "Communication in pair" ¥ A
"via radio", &M F NIAFIIA (F£ 1A 1, {24 beacon Z B ESEART 1 KBS F &M 1)

GND

® ®)
(8)
*‘;’ -t )
-0
*
NN

MIC_clock MIC_clock

=)

VBAT VBAT

MIC4_data MIC4_data

SPI1_SCK1 [ | =3 SPI1_MISO1 SPI1_SCK1 . SPI1_MISO1
VCCA SPI1_MOSI1 VCCA SPI1_MOSI1
g g
3, 3,
USART2_TX1 N i g USART2_RX1 USART2_TX1 2 USART2_RX1
gs e nols S KN
MIC2_data W MIC2_data : @)
(=)
MIC3,_data / ”O.u’ .‘ )] 12C1_SCL1 MIC3._data / Q ’o 12C1_ScL1
PPS N PPS on MO
GND

12C1_SDA1

o,
- )

2. MRAEERCYS hE— beacon, JESRIMNTEERAYTERMER (CAEREEATRG T HIE)  RRERTEE,
MFZ beacon (& THEARMEZ, A5 UIIRBIEIXS )% — 4 beacon, 7 Real-Time Player LIRS

|

i
:

- =

g ll..ll

[ * UECEACEERCATAOEET
BE
i

€
v

H
:

N

HERAR S fi !

°Q])Marvelmmd
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3. MiER1Z beacon JHE & 5§ — beacon EXAIREL, ME—EIER, HEAT—#

a
|| 2] .
=
ks
: N
=]
‘ . N
[ .
= o
== . m
Em .
.
.
Em 5
&
.
[~ 3 -
p
b
T
« (e |l
1
o] -] 3 uce

4. MREEPNAS beacon, {HEIREINS, XM beacon E & fHEIRE L, WEIREEE AT, MIXS beacon #417

~ROOH

B

WTEITHETIT
B s HEHE HEEE

.................

B X

beacon Z[BIfJEEELIZE/D 20 cm, beacon Z BRI E ki, A RO,
HeAh, 7EIA i, anER beacon ZBIFGEEZ/NT 12K, SRAVERIE ) UART, 415
TE IA LR 12k, WRTLLUBES Jo 2k B8 i N i@ S,

F:5 beacon &N T HPTHE M7 MAVEM, HAZEN G 1 TersEBEIFTR
I,

5. #%E$#FE—/ beacon, # A "Pairing mode" %%, HILIEEC XS

Hedgehogs pairing (-) collapse
I Pairing mode no pairng I

°Q])Marvelmlnd
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6. RIFEMER: X, 7£ Communication in pairs F#E#F "via UART" 5k "via radio", 5& AT NIA | 4k

Hedgehogs pairing

Pairing mode

Address of paired hedage (1..255)

Location againist center

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

ML fusion for angle

Send location of center

ICommunicatinn in pair

() collapse

pair

10
enabled
enabled

wia radio

9. WifE "Base of the pair" 2%%, G HEX hedgehog -~ B SERRIF # :

Hedgehogs pairing |-) collapse
Pairing mode pair
Address of paired hedge (1..255) 105
Beacon 110 18 & Location againist center |t
Base of the pair, cm (1..255)
IMLI fusion far angle enabled
Send location of center enabled
Pairing mode pair
Address of paired hedae (1..255) 109
Beacon 110 i&& Location againist center |t
Beacon 110 12 & Base of the pair, cm (1..255) 10
IML fusion for angle enabled
Send location of center enablad
Communication in pair via radio
Communication in pair via radio

°Q])Marvelmlnd
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10.

Hedgehogs pairing |-) collapse
Pairing mode pair
Address of paired hedge (1..255) 110
Location againist center right

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

MU fusion for angle enabled
Send location of center enabled

Beacon 109 1% &

Communication in pair via radio

 Sub 0
v

3
-
E3¥

.
=
&
=

3
B

g
4)

zzzzz

F

B ErE
E

[ ... il

1. REWE -

SRR,
B HI.,.!I

S I D I
« [ Jpeerlyy
o B R o=y
12. Bl XS e ek

°Q])Marvelmlnd
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9.16. FIXIZ X,
1R A LUE B — AN BSM 22 78 K- JF I "Paired microphones” #5528,  DUEAEA# I —
A~ beacon HIfE UL F3RECG M (SGEH T 1A) &
T 215 BIEEF Multi-head Mini-RX beacon #5Bh ¥l 50

AfERNE X

1E beacon itk H#EHFE—> beacon

FITF BN ERER L X,

- fIJF "Hedgehogs pairing"

- f£ "Address of paired hedge" i A IEEIRE R beacon Ml CFH[E A Hikik)

=

BHEEEFREEEEEEERHEE:
- - - - E

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
- fEEENRESEH

°Q])Marvelmmd
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0.17. HhPEEHE &

MBI RS GNSS (filan GPS) , A HEES%E (geo-referencing)
HAERZE, BAJEHLL NMEA0183 U i le i, KIS T T L&
LA,

EFRE X=0, Y=0 JAyHBEAE

BEE - AT IEEIRAAR, Y BIRAE M EAL 5w !

e B e - B USSR 7 1), AR LA HER, BERAET !

- &8 x
I Rend ot || ke st Wrke changes  Cancelchanges
cPUD Copy o cipboard | 054AS
A Fmware werson w7910 Modem HW v5.13
A Achtecure HA
Location uodate rate. 8Hz
5 H 79
Updiste rate baost Actvate MMSWO012 maueed
Ny & 0100
” Track show mode Orange dot orlow aalty
Sy vohage. V 450.5.50) 45
o Tov fom et 164471347060
North RSS|fom n 161, dBm El
RSSito 161, dbim «
e
[ 5190
—— :
Dewice address (1 254) 1
EE= "
Windom of sversgng 0.16) 0
Dorce i 8,16 f
g . . . L . Max.hedges resdut pe oyce (1.255) wa
@ @ Vi mesckeon mods () enstied
b Detect new beacons on frosen map enbled
& e
e === L
2T Submapa sands MMSINO00T maured
23] Advanced seings rre—
o Resitme piayer o) expand
CSeatffems aaabled
Farameters o o () emand
rasourd {+) expand
Fetzces ) emand
Lcokacas.
H e i
| I £100000000
I E : ‘Stshonary | =
[ocaeg] — e
T << - [ | 2 Y enstied
oMl - | Freeze zones | |Mop = vable erkied
dnabled
SR - : ) Urireez Map | | Besoons wem i
m..m._,,,g -zl L a—
o (= = - e e e o | T e | o O | | e o [ swemso | [Looamap | Rt seep || weewp || Tmesync | Zem U
Reserved |:| Oevoet| (] bevee)| ] oevoerz|[] Dewesms|[]  oevee] [ evoern| (] oevser| ] oevesri|[] eveerns| [ cevowtns|[]  Oeesetss| ] oeveem| ] eveersd = | [erasamap | [ Men =) [ ][0t | [N N Swﬂ:;ﬁ_\:xm
Connected: COM4 %7255, %1077 Rete78He 1 15dtotsl Ofeied (%)

Figure 3. Correct implementation of showing to the North

R LLE I E modem 1R (& IR E I B2 2Ok FRE RO BIAL &, 40 T BB FTR,

Geareferencing /‘ 5. modem FIA]
Latitude N0.0000000 “

Longitude E0.0000000 —j 5. modem #[F]

°Q])Marvelmlnd
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0.18. HEENf

M v6.200 F4h, Dashboard 5 ¥ iy B,

BOE—/N/NDhEE, A FLBEERURE R E A, R E EEMOBE T EE A A,
fmT LLIE%E Dashboard 935 5B UL 5.2 PCRC,

TR FREE REA

- NERE R E

e | L. :;; \ ] |
= = B :
= ' w ' .

1 | ‘ 5

» E

\
o !
¥ Bt |
" X i m)MarveImmd «
_ g : roboﬂcs e

- EERLERELAE

D Rt s e S0 e

-

|
D1ST b
: 3
» T TN 0)) Marvelmmd

!ObOUCS

1 HOOH

<«

4
a

2 =

°Q])Marvelmlnd

robotics



235

BB % "OK"

LU

il

¥ » ! Wmarvelmind

.- robotics

= N e [ v (| [ [ | (o | ] [ | (e Coew [+ |
s e At s,

GO, BE, 755 GHEE TV ECA

<4

I—— e 3
\
|

i
10 meem

&l BEe !

% : i : Wmarvelmind  «

--—--——--—-- . ‘YObOtICS e

1 meem

°Q])Marvelmlnd
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9.19. Hedge AlfaF ik

B % ) beacon, &R LINEES beacon FREARFRIB(D, LUBEFEE FER

File Language View Firmware Help

U marvelmind e | i
114 (V5.78) - too old. Update firmware. | s Cony to clipbaard ~
4 A Max_ deviation for ase, om (0. 20000)
A Max. conditional deviation, cm (0..20000)
@ Wi, trange deviatien, om (0. 20000) E)
: : : : : : : Location update rate 16H
Update rate speedup none
Mamum speed, m/s (0.1.60.0) 50
Power save functions discbled
= Window of aversgng (0..16) [}
e . Distance fiter (0.16) El
Advanced ssttngs
Dois sizemode | pioore| NN . Hedgehog made
defaut v High resol tion mode (mm) discbled
ST . Accept new/oken devices disabled
nverse system
FEEDCECT Distances only mode.
Reaktime Player ‘Supply vottage. V
kward Forward . . . . . . . i vologe, V
3 ‘Supply voltage motors, V. 000
Desired speed, % (0..100) £
Speed base. cm/s 2000
2 Curent speed, cm/s [
ferd Heght. m (320.000.320.000) 0000
Al Height, m -320.000.320.000) 0.000
Peak curent, A 0000
Peak curent of motors. A 0.000
&< e hrreren
74V battery = USB enabled
Al b2 ] [pse—es [
e Time to discharge. h 00
Time from reset, hm's
) - 201809 12, 15:24:53 517 Temperature of air, C (20 60) 2
Messured temperaiure, T
| | AT
device 1 == device 3 device ¢ acoss) deviee & device 7 device 8 device 3 device 10 L B Sadtieaeoem i
Reset Steep |~ [Wake'up | Timesync | Zem MU
device 11 device 12 device 13 Romne device 15 device 18 device 17 device 13 device 19 device 20 o | [T [Gne] [5p5ep] | oo Reset IMU
Mo plug %:17.63, V: -5.62 0 Dtotal, 0failed (03)
R
o/ \
%% hedgehog B :
File Langusge View Firmware Help
A Marvelmnd v e o| s W
H14 (V5.79) - too old. Update firmware. | crum Copy to clipboard | 000000 ~
4 A Max, deviation for case, cm (0.20000) 0
A Masx. condtional devation. om (0.20000) 100
@ M. angle deviaton, om (0.20000) 0
: : : : : " | Location update rate 16H:z
Update rate speedup none
Masimum speed, m/s (0.1.60.0) 50
Power save functions disabled
T Window of aversgng (0. 16) []
s . Distance fiter (1.16) 8
5 Advanced seftings
Dots sizemode | Fioors| [ HGRID ‘ Hedgehog mode
defauk v Figh resalution mode rm) discbled
Save sereenshot . . . . Acoept new/noken devices discbled
==
FEEDCEC Distances only mode
Reaktime Player ‘Supply voltage, V.
Backward Forward . . . . . - [ igh valtoge, v
Supply votage motors, V 000
Desired speed, % (0.100) El)
Spesd base, om/s 2000
Curert spesd com/s [T
= Height, m (-320.000..320.000) 0000
e Height. m (320.000.320.000) 0000
Peak curent, A 0000
Peak curent of motars, A 0.000
<< Protection by motors curent
7.4V battery ==> USE enbled
Al PP | Uticed energy. Am [
one] Remove from network I &
Time from reset, ham:s
Full Setup movement path 2018.09.12, 15:24:34 705 Temperature of arr, *C (-20..60) 2
I Upload zones Measured temperature, C
device. EJ ¥ T
! Manual setup coerdinates ¥ —% | R3Sl dBm
device 1 . S‘jp celer = == device & device 7 device & device 9 device 10 > B BBl AR i i
Reset Steep | [Wake up | [ Tmesyne || oo MU
device 11 device 12 device 13 ooy device 15 device 16 device 17 device 18 device 19 device 20 . |Eresema [TTcrL| [Betoseen] [ odma Reset MU
No plug X -6.40, V: -6.75 0 Dtotal, Oailed (0%)

- FEIREFIRDARESL hedge -> Setup color

°Q])Marvelmlnd
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R TR A EEE, 25 OK

File Langusge View Fisrware _Help

Lger
Oceroms oora
HrEETEE N
ErfErEEN
ENEEEEEN
ENEEEEENR
EEEEEEER
EEEEERTEET
Doronumene wera
EEEEEEEN
FEErEEET
Orpmnsnars ser 2>

(W2 (VE.78) - too old. Updste fimare. - Readal Wiz at
N5 (V5.79) - 100 0kd. Update firmweare.
4 (V.79) - to . Update firmware. v lcrun oot chtnl

KerrpacT: e
UserBamena ppepcre (120 | Cwesc[ |
Hoiamurs m matiop. @ o o © o o

Max. devision for case, om (0. 2000)

* | Max condnenal deviation. cm (0.20000)

&
a0
. . Ta% . : T . e
T
Hene
= - 2018.09.12, 15:24:34.705
o =0 o - - v
¥
nedae 2 . pedae s ~
P sevee ) deviee s deves 6 P aevce s sevees aeee 10 Sevemap| | Losamep
=] =] varH | ] =] =) very |1 5} =] 4 =] Resel Gleep ‘Wake up Tiere snc Zero MU
O st g ez g st | "SI O st g el [ st | amets o st o devcezo , [Emams 1w [ [ e Reset MU
No plug X 596, V: 546 0 Ototal, 0 failed (0%)
ALE, hedgehog M HERERIK B IS
,hedgehog [ HERERESEER
File Language View Firmware Help
{ 2 (V579) - o0 old. Update firmware. S Readal Write all
L Marveln;nmcd 15 (V5.79) 1o old. Update firmuare. e
114 (V5.75) - too old. Update firmware. 9| o T Copyto cipboard 5
4 A Max. deviation for case, cm (0.20000) )
A Ve condiional devision, om (0.20000) 100
G Max. triangle deviation, cm (0..20000) 30
Locaton update rte 16Hz
Update rate speedup rone
Mapimum speed. m/s (0.1..60.0) 50
Power save functions dsabled
Clear map Window of averaging (0.16) [
s Distancs iter (0.16) B
ot e e ‘ Hdghog mods
defautt v High resolution mode {mm) disabled
Accept new/woken devices disabled
Inverse system
Dstances oy e
Reaktime Player Supply voltage. V'
BackwardForward i vologe, U
b Sty vtoge ot T3
Desired speed. % (0.100) 30
Speed base,cm/s 200
2 Current speed. cm/s 00
5% Height m (320.000..320.000) 0000
i Height m (320.000..320.000) 0000
Peak curert, A [T
Peak curent of motors, A 0000
Protection by motors cument
74Vbattey => USB enabied
>> Utized energy, AT 00
Time to dscharge.h 00
T from reset, hims
- 2018.09.12, 15:24:53 517 Temperature of air, C (-20.60) n
Vecsured mperature, C
device +
L .- =
~ Radofleauency band v
hedae 2
= A, B P I | e e ey
== Ze 0
device 11 device 12 device 13 hedae 14|y device 15 device 16 device 17 device 15 device 19 device 20 Deep sieep Feset IMU
Noplug X 1763, Y: 582 0 Ototal Ofeiled 0%)

°Q])Marvelmlnd
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9.20.

RN T

5] beacon [ modem It 24 P2t B2 IR L G- 20 X L,

- AN ESE R RIR E
BARTEAIE I N2 TR SRR ST R
- IR £ MMSWO0005 ¥F FIIE ,hedgehog it L CSV # IS H

N 16 Hz B95: T i

1T, BRES. JoLeEBRLE ST A

Dashboard - robots management ¥5.47 ultimate i [w] 4
File Languags | View Firmware Substrate Help
Table of distances
Q]) Marve o read ol wite all
" n-channel osciloscope Hedgehog mode enabled
S-channel self-osciloscops A Sunply voltage, ¥ .
Sezn i P " A Height, m (-10.000..10.000] 0000
Ultrasound self calibration b B,
B dids e T Timne from reset, hmis o058 R
e A Measued temperature, °C a7
Accelerometer calibration RS51. dBm -41
Gyroscope data Open window for view payload data Canter frequency, MHz 433400
Simpass jata Sw axis) ] ’ ’ ’ ’ ’ ’ ’ " | Device address 0.99) 1}
v Fasound san . .
clear map  y Symbolic dashboard C'_”a"”e' v
Dots tmsout Obstacles on map s || Minimum thieshold (-10..-2000) 500
= Extrapolate hedgshog position Paramaters of radio
e vovi S = ==
;I Interfaces
0 - || UART speed, bps 500000
. . || Protacol on UART /LISE output Marvelmind
- Ertemal device control No control
RA15 pin function USART RX )|
Ravt inettial sensors data disabled \
User payload data size [0.32) 32
. . || Misc. settings
Hedgehaogs paiing
= User paylead data size {coming
with system update rate)
Close | Pause | Clear | 1 tm UART receiver function should
— be enabled to receive payload
- data from user device
| devieBl |- deiefz [ devieEa F“ e B savemap | loadmap k
i reset sleep wake up time sync: |
| deveefE |- devieeBB [ devicsBR [ deviesFR | < | lozz=n ] e | [ e dofauit
[

RGECE

Ttk

BRAMAFHEEFT

SKEREE A

AP

S
& 3L
7

,kbps

EE Hz

R ARIERE

> ( $/|\)

2N EE
beacon,
=AEE
3K

500

(FEC) | 32

153

(FEC)

32

16 512

38.4

(FEC) | 32

8 256

38.4
(£
FEC)

32

13 416

4 EE
beacon,

500

(FEC) | 32

14 448

11KEEE

153

(FEC) | 32

12 384

38.4

(FEC) | 32

192

38.4
(%
FEC)

32

288

‘Q])Marvelmlnd
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9.21. IMU ZjgE

I RER R PG REAR (IR L T, FERR(X )@ IS R SRl & K, rI TR IMU BB 752 beacon MRS R
BRI E 100 Hz,

‘Q])Marvelmlnd

239 robotics



240

9.21.1. x& IMU Dh&E

I B TR

g

-  Starter Set
- @ IMU 1J Hedgehog

- SW FnlE A 5.85 BCHBTRA
- EAEHTR 4Hz B

TEFF At Fl e Hhe Z Al B A BN FE U 5 LA

- & hedge &7

- [% hedgehog JifiE £ - %

RETKHE EA

IR RV
[ (R 2Rl L) EH:E PC, 3517 Dashboard

- A view => Accelerometer calibration, fE¥] A % 1t 8 &5 autofill, FHIGERFRAE .

1D Dashboard - robots management V3.62 ultimate

File Language | View Firmware Substrate Help

Q]) Marvel
|

| clear map

Dots timeout

ann

Table of distances
QOscilloscope

n-channel oscilloscope
3-channel self-oscilloscope
Scan channels pairs
Ultrasound self-calibration
Devices multitest

Beacons clocks calibration
Accelerometer data
Accelerometer calibration

Gyroscope data

1D Acceleremeter calibration

b Y z
[EN -24 23 913
tin -24 23 913
Delta a a a
Zero 24 23 913
K
1 EZN EEICE
Close

- O X

Reset

Calibrate

Save

Load

Clear table
zave line

pauze_button

() manual fill
(® auta fill

Mumnber of averages

- PrEEEREE, A S
Pause (shift + space)

‘Q])Marvelmlnd
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SRIE 2L beacon (hedgehog), L ) i 7 [ 4 4 5 mMBURHAI6YR), FETENERE, FRELAE|
PIF xyz1&:

- Y R&HI TR z=-1000 => 4 K& LAY z= 1000

- ik, K AHEAVELREA - + 1000, HALH < 10 GRbf/ 110, (H25H 2 IFRY

~—

- FRAZUE hedgehog i, 15 mdh Pause (B1%)

- IS N R R A (E(E, JERkE, R Calibrate (BXE) R 1

10 Accelerometer calibration — O X
b he 4 A

Max 1013 1023 a1 Feset

bin -1008 935 1140 Calibrate

Delta 2021 28 2051

Zern 2 14 114

K 0330 0.991 0975

191 -44 4 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 40 113 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 Mumnber of averages

168 -48 15 1124 v

Cloze

- BB THE R INEE TR g B

B4
BEIFRIRE RS, BRSNS E RS =T,

I IR R BT IE, 1£ Dashboard H'3%E# hedgehog, #H ALK Interfaces 328, J1E
FH Processed IMU data, /&, @R hedgehog A& T#f IEIRA, H4% F ZERO IMU #%
=

H B TA) SISFERORATEOMORBELNE, 5 )5, hedgehog IFIFAA1E 4 HL 5 Y
IMU %#z,

# AU H Raw inertial sensors #2 : ifid USB/UART [EHZM hedgehog Ll i 100
Hz 457205 50 LA Dk B T D PR B

g%, J2H IMU via modem : i#3 modem £ IMU 32— 1 7E4%%] modem Y
USB/UART #2lk, [FIRS7E Dashboard H1i23%,

cm)Marvelmlnd
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9.21.2. 7& Python FE/RBlShE HEIE

TERNPRE R, b U IR R BRI R AT & BTk VA AR T B
18] AETRATIA AR P R BR8]
WAFEHEMLLUFESH IMU RABEINACE

- python

-  C++

- java

4 IMU L 100Hz SR SERT AT RS AE 3D a7 fil, 181310
https://marvelmind.com/pics/marvelmind-imu-tracker.zip

‘Q])Marvelmlnd
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9.22. IMU HEfNT

Super-Beacon 1, 2. 3 IMU {7 (&

Super-Beacon 4 IMU #fi7. &

°Q])Marvelmlnd
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HW v4.9 IMU 37 i

Mini-TX IMU H#i{7 &

Mini-RX beacon IMU #h{i7 &

cm)Marvelmlnd
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9.23. Player HihE

WOREM TERETMME, ¥TH WTIE0L%, Player SR Rl AL, V-2 AL L

FATHBEERIGHE .

M Dashboard v6.240 JF4A, H E XL .csv #£ B A

w

| = b b.r1
|y . T . o
=
iy
=
=}
]
-1

e €4

=1 i) . . . 20200024, 13:42:41.051

- (e - |
L - CRCE R R R . -~ ) el el el |0 e i) el o g =i E & & =
e o R e A ] A0 - e A e s e o 8 ===n r & a -
,,,,,,,,,, “ onrim ot

an{aE A Player:

- # A File=>Player

File | Lznguage View Firmware Licenses Help
Parameters
Hedgehogs logging
Player
Robots statistics oo -

Hedgehog buttons actions

Logs folder

Floorplans folder

Screenshots folder Log fie: ‘znzniwizniw 340_nedgenogs.csv \

Oscilloscope folder
20200924, 1340112 [20200924,14:27:40 20200924, 14:27:40

Movement programs folder

Exit
Dots size mode
defaut - 20200924, 13:40:12 2020.09.24, 14:27:40

Save sereenshot -

Freeze screen

Real-time Player oK

BackwardForward
[ e

I
4
il

JETh ) player 3288 B R4

Select log — ¥TFF EfRTFHY B &30
Play - EzhEl%

- M Select log 251 F-#E ¥ S

- WERECMNE, EEEREICE A E 1B T Save map LURTEATH beacon )
A& IRFETA beacon FHNEIH &, HESUEFRIFESTERL T Freeze map B9 BlI%EE,

°Q])Marvelmlnd
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Wi ER 7 BRHIEN Crirrentlv

Player *

/ TR
H = - A& EtE] \ Log fie{2020_09_24_1340_hedgethos csv =

y =" H R L5 BB
[20200924, 134012 [2020.0924, 142740 [2020.092¢, 1427:404F

=] i A (Start of v
\A "/ [EHE 4R S (Fnd of

*%W/ﬁ’fé##ﬁﬂ \ 2020.09.24, 13:40:12 2020.09.24, 14:27:40

- KRR
o /

PRAE I — IR TN SR =T 2 BRI LI = MJE., Fak, LASCRPE IR
FERR L+ BARRE, — AT TIRE R0 TR R T R ST S

°Q])Marvelmlnd
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0.24. N IR EFHE

TR B SR B AL OB DL T B SR UEA B F (RS i R R A L B,
B XIRLUEA PR S

—FET 2 E A— 5 S R B XY AL AR

oy — P T i —— I P i 7 B P beacon 22 [B] A48 X PR
2 TR B AR U B X AL 5 0, AR R O

‘Q])Marvelmlnd
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9.24.1. EFSERMEXIEER

M F 5 beacon JtE /£S5 L, I N R HE LU R GUREIEAT B &, AT i 2 A7

G468 S EFAXS AL,

FEUERT TR ATRE S A T (B0 - OB fg 45 1 A+ Rl 1 /s, 6 441 4
B o RCRHREEERE . BRI B R,

LUTREE T 5% mf T4 3 PR B R HE R B

1. ¥T9F Tools -> Absolute calibration

2. WAHE—AAEI4AR (beacon M HIFTTERIFILAE )

lock.
lock.
lock.
lock.
lock.
lock.
lock.
lock.
lock.

lock.

Close

Profile

Canier frequency, MHz
Radic channel

Device address (1.254)

b
.

Place mabile beacons at point & and point B of your tracking area
with known coordinates.

Stationary beacons should be placed as shown on the picture

0]

@ £y ®

Absolute calibration

Absolute calibration
wm [vm [x |w
Point & 165 0.016| 0001 0.000] 0.000
Poinl B nd  nd| 0.000| noo0
Poinl C nd  nid| 0.000| noo
Poinl D nd  nid| 0.000| noo
. . | PaintE nd  nid| 0.000| noo
Poinl F nd  nid| 0.000| noo
Poinl G nd  nid| 0.000| noo
Point H nd  nid| 0.000| noo
. Yo - | Point| nd  nid| 0.000| noo
ZZ PoinlJ nwd  n/d| 0.000| noo
8 4uta shift map to Point &
Calbrate
| 0 TS
_ A
=0 130 %=2585
1Y=1.408 Y=1.409
|Z=2.376 Z=2378

Puoint B
Paint C
Paint D

Hm

Point &: 165 -0.016

n/d
n/d
n/d

Y'm =

il

NS 2 4 | Paired beacons angle visible

|Unfreeze mapl | Beacons view

Unfreeze submap

v 25Cm

v

SRR T "lock" 14l

Flace
with ki

Statior
bela.

pom| 0000

0.000

lock. I

nAd| 0.000
nAd| 0.000
nAd| 0.000

0.000
0.0a0
0.000

lock.
[ock,

lock.

‘m)Marvelmlnd
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3. ff hedgehog BEanEIZE MR, WIAHALKR, SREHE N lock"f&HH

- | Haao cnanne
Absolute calibration .
Absolute calibration shawn onthe pichure
Calibration is executed Place mobile beacons at point & and point B of your tracking area —— |
with known coordinates. . ﬁ
g Statiohary beacons should be placed az shown on the picture
;:I-:;ilﬁ—:'s: Hm ¥ Hr il brelow.
Paint 4 165 0.019) 0.014| 0.000 0.000 unlock
Paint B: w166 0026 0628 0.000) 0.500 unlock ﬁ
Fuaint C ndd n/d| 0.000| 0.000 lock '
Foint [ néd ndd| 0.000| 0.000 lock
Foint E néd ndd| 0.000| 0.000 lock
Foint F néd ndd| 0.000| 0.000 lock ©
Point G ndd ndd| 0.000 0000 lock ures Clear
Pairt H néd ndd| 0,000 0.000) lock ﬁ
Faint | néd ndd| 0.000| 0.000 lack
Faint J néd ndd| 0.000| 0.000 lack
B Auto shift map to Point &
[: 00— — CJ

Save Save and close Close Freeze Capture Clear captures

4. SERMA 2, B T "Calibrate"f4# £

5. B3 EAHESCARF N E] modem

Clear

- Absolute calibration file successfully loaded to modem

BHEE, SRRENEL, RIEEEESE,

°Q])Marvelmlnd
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9.25. Real-Time Player ZhiE

Real-time player J&—UUCEIERERIDIGE, BT ESMATfIREERSE A, K
SARAEATIR S B A R E BIIE R,

Real-time player % /Z, Bl RTP_1 f1 RTP_2, &R RSN ZiaE, IEH

RTP_2,
. C::n"::rfrequancy‘ MHz
Radio channel
Device address (1..254)
Iél Long time sleep n/a
Window of averaging (0..16) Mo data
T Distance fitter (0..16) No data
Max. hedges readout per cycle (1..255) n/a
High resolution mode {mm} Mo data
M1 b Degtec! new beacons on frozen map No data
Temperature of air, °C (-20..60) No data
. | Update location mode License MMSW0005 required
Submaps islands No data
All hedgehogs update every cycle Mo data
. Advanced settings [+) expand
IReaHime player (+) expand |
.| I8 Spot fitering (+) expand
P of radio (#) expand
" | Utrasound (+) expand
.| Interfaces () expand
Georeferencing () expand
N
: /| /B H Real-time player 1
Real4ime player -} collapse / a Py
RTP_1 enabled -
Forward_1 (0..50) 5 —| player [AF"& " AT P BRIERAY S5
Backward_1 (0..50) 3 \
Use for direction disabled player WE‘“E%“%*&@EI{Z#&E&%%)&%{
Show raw track disabled
RTP_2 disabled /& Real-time player 2
RTP_2 Auto disabled
Forward_2 (0..50) 10 ~ N ‘ .
Backward_2 (0.50) 10 player [MA"&F" LSE i RERRY sk
Sigmoid length (5..535) 100 \
i pse= (1 O-10'0) £ player [/ & " LA iR (6 11 BRUERAY 158
Colored disabled
Jump fitter threghold, % (5..959) 50

°Q])Marvelmlnd
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BRERS B
- SRR TR

[ —

—j“"j‘::;‘::r::‘ -
= i
=

W0 -0

Indoee P || oo

=] -] OO === e o

: —

e e e e e e =l e

iréreeze submap)

R~ e

LWL s

| G v || deem | S wemm | Tememo || il
vn...-.-w-Dm——w

[em——— [ Feeszie 2 uswsdonmapy

- ERREESEITR

[ T ——— = —
N

o] angs
A Marveiming]
phis

SR e th AT ER o) beacon LR A, E%FT RTP_1, 3N H T3 UART Fii USB i

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

Realtime playerfor gaps

+ Realtime player for speed disabled
Realtime player backward, US samples (0..31) | &

Realtime playerforward, US samples (1.31) | 5
BRI LR,

251
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9.26. CSV &=

£ dashboard V7.000+ hAH) CSV H & SUHEH, AN FAFE RN —1T CSV, A R4 XS R AR B9 T4

Ko AR, FrA TSR A TR AE T 45 Y AR R,

PLUTF & CSV H & U AT R
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

ZATHIRRUERD /3 45T 3 5B
"T2021_11_04__173001_581" — ttAT4Ha IS IE] K : 2021.11.04, 17:30:01.581,
"user" — 4 (R84 TARMAEH) . Dashboard [FEAR SJRRA A 3CRE P 5 3,
"4 — TR 1D, ANIRIBIATIEIUAE A LT B B R R A%

Beirr B — 2 DR ERRES
"nl" — JCVF AR, HEE T B B AL,

"na" - RER, BRI EE, #hn, R beacon R EN, MX. Y F0
Z AT B aE "na”,

BHXRELER, B2 Marvelmind Interfaces FAES 9 2=,

cm)Marvelmlnd

robotics



10. P21

ot

EWN "GPS" RGULFF LM EE D, PR EAIAL EEAR RIS RIS R G (LA
JHIL. VR %) .

AMMARRE T ] MR G RIS 5] beacon AL E SR -

- KB beacon
- 815 beacon AEBCHMGIE, BRiEEMIEE) beacon HLEIE

- 3kH modem
- HERSIDE ) beacon HLE

v, AR SRECE B #5) beacon Fil modem 1%,

MERLERRAS v7.200 FFh6, SRONS FSERTET B2, 40 SR A Fs 2 A A Hi B B 2y
B s FCLAAAS IHRRER (1, T 7E Dashboard 1 &% & H AR L3RI

UART speed. bps 500000

Protocol on UART/USE output Marvelmind

Raw distances data disabled

Quality and extended location data disabled

Telemetry stream disabled

Telemetry interval, sec (1..255) n/a

User payload packets number {0..31) 0

Alam pin function MMSW 0006 required
Alam pin mode n/a

PBE pin function Mone

Streaming mode Mormal

Debugging data dizabled

5P| data output n/a

Stream realtime timestamps enabled | |

ERRE DY T TR,
HRENWESZEL, B2IILA,

Supported interfaces

* Mobile beacon: -+ Integrated with: * Sample code:
— UART — Windows (PC & tablets) - C
- SPI — Linux — Python
— Virtual UART via USB — MacO0sS
— NMEA — Android (beacon)
e« Modem: — ROS (beacon)
— UART — Raspberry (beacon)
— Arduino (beacon)
— SPI

. . — PixHawk (beacon)
— Virtual UART via USB

°Q])Marvelmlnd
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10.1. Super-Beacon #8205 BIPES T E

Super-Beacon i) 4x4 5|53 -

. - External pins

@ - Internal solderable contacts

MIC2_data MIC3 data MICL_clock GND

SPI1_MISO1
SPI1_MOSI1
Q, USART2_RX1

e
o

SPI1_SCK1

VCCA

USART2_TX1

MIC4D MIC1C

GND

MIC2 data

12C1_SCL1

MIC3 data /
PPS

GND
MIC clock
VBAT

DAC

Super-Beacon-2. 3. 4 Y 4x4 514545
. - External pins
@ - Internal solderable contacts

SPI1_SCK1

VCCA SPI1_MOSI1
2
g USART2_ RX1
USART2_TX1 2 g =
Bisfobelo
- = - [+
MIC3 data / % — GND
S -
== = @ 12C1_SCL1
MIC2 data Dl Yl Sl Sl
CRoMCHC)
GND
MIC clock 0 &

VBAT

MIC4_data

@®
0
»)

\lJ Marvelmind
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10.2. Beacon HW v4.9 #8210 4x4 511 AR E

Beacon HW v4.9 external interface 4x4 pinout

b
USART2_RX/SPI1_NSS

-

; A Vs .

°Q])Marvelmlnd
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10.3. Modem HW v4.9 #5582 O 5 45 A AL E

LLLERRRRRILL
o

GPIO 1

12C1_SCL

ad

p-——

p—

S

y——
—
—

-

=

USART2_TX

GPIO 2

DFU MODE

To turninto DFU mode
circuit these two pins

Not connect

Not connect

Not connect

Ground

Reset
Ground the pin

USART2_RX

SYNC_OUT

°Q])Marvelmmd
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@ 10.4. Mini-RX Py TIEEES 1

AR S RERS IE IR R P T, B0 510 DIP %51 beacon, #n5-I8# R
W S5 beacon IR, Marvelmind HBASF AR & 0 34E,

EHN Mini-RX beacon $KEL UART B, 0/ TURBERIEE AR _EAYS I,

Mini-RX internal solderable pinouts

@ - Internal solderable contacts

*BAT - & a] LI FINEREB L, AR Iz s $2 ik 3.5V-5.2V AN ERIR, BB KA
50mA

°Q])Marvelmmd
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11.

SEIER

mEAROE, EiE

o ERFHRE" LIEREBEIK,

Camier frequency, MHz

ZJL

B7d USB I beacon = modem iE#:3| PC, Jffif§ DEFAULT %%0
BB b S

Device address (0..59)

Channel

Parameters of radio

Interfaces

Georeferencing

Limitation distances

Service areas visible

Service areas active

Submap X shift, m (-100.00..100.00)

Submap Y shift, m (-100.00..100.00)

Submap rotation, degrees (-360.00..360.00)

‘ reset | . w:hep

(] [cmai] | deep cies

wake up

default

[ERERy (e

HAEREBAR SR, FIFmER @ RIRE,

433400

enabled
0.00
0.00
0.00

time sync

[EENEES

°Q])Marvelmlnd
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11.1. JEZesBRLE S ARA

AT, BT BAFFSLHARE HW RA

11.1.1.

EE  TREMPHELR"-3"F0"-4" (5130 Super-Beacon-3, Super-
Beacon-4. Modem HW v5.1-3) FRRIREHIELRRA - BEHARA 3
MREHIRA 4 R BETRITAMRA, BHRAONRERERE L - HERE
Dashboard #, FEHEHMAFREXFRRIMTLERE X HF—
E2H FTHNRE S -

Modem HW v4.9

Modem HW v5.1

Modem HW v5.1-3

Super-Modem

Super-Modem-2

Super-Modem-3

Beacon Mini-RX

Beacon Mini-RX-2

Beacon Mini-RX-3

Super-Beacon

Super-Beacon-2

Super-Beacon-3

Super-Beacon-4

Industrial Super-Beacon

Industrial Super-Beacon-2

Industrial Super-Beacon-3

Industrial Super-Beacon-4

Industrial-RX

Industrial-RX-2

Industrial-RX-3

Industrial-RX-4

Industrial-RX-4 with Omni

Beacon HW v4.9

Beacon Mini-TX

Beacon Mini-TX-2

38 Kbps

100 Kbps

200 Kbps 400 Kbps *
ES ES T
ES T

ES T
R

R
ES T

ES
R

ES o
R

A3
R
ES R
ES R

500 Kbps

FFF

FXREF

FFF

FXE

FE

FXE

°Q])Marvelmmd
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* HA# 400 kbps, 7k 500 kbps
** KRR E T £t B, e VA
HARIEM T R LN EIRENERIAN T LE B ST

cm)Marvelmlnd
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7 [FIBC B A

Starter Set @l & RIFIMIR &, KIS THEERQEATRA MRS, w6 i & S
PR T
7~ 1 — Modem HW v5.1 1 Super-Beacon-2, 4

38 Kbps 100 Kbps 200 Kbps (400 Kbps * 500 Kbps

Modem HW v5.1

Super-Beacon-2
MR ERIERLE T, T LU AT A B E SO, R 6 IR 8 2 SR X el & SOk,
1~ 2 — Modem HW v.5.1 5. Super-Beacon-3

200 Kbps |400 Kbps *

100 Kbps 500 Kbps

Modem HW v5.1

FXH

Super-Beacon-3
MIEER LR, EHECE T, & rLAEH] 38 kbps #1100 kbps JE£eRdE (i, A

N Super-Beacon-3 A~ #F 400 kbps 1 500 kbps (H T4 EHISAFLESAL &, XELBEIN
FEARFH) .

% 3 — Modem HW v.5.1-3 1 beacon Mini-RX-3

38 Kbps 100 Kbps 200 Kbps (400 Kbps * 500 Kbps
F3Fr XHr
Beacon Mini-RX-3 FXF XHr
ML AT LUE L 7E RS, 2207T U 38 kbps i 100 kbps JE£KFL fE, K179 Modem
HW v5.1-3 Fi1 Beacon Mini-RX-3 <3 £F 400 kbps F1 500 kbps(H T4 & 180 BEEH AL (&,
LRI AS A ),

Modem HW v5.1-3

4] 4 — Modem HW v.5.1, Super-Beacon-2 1 Beacon Mini-RX-3

38 Kbps 100 Kbps 200 Kbps |400 Kbps * 500 Kbps

Modem HW v5.1

Super-Beacon-2

Beacon Mini-RX-3
ML FTLIE L ELE T T LU 38 kbps #1100 kbps & Z&Hic & S04, KN
Beacon Mini-RX-3 "R #F 400 kbps 2 500 kbps(F T4 & I RA BRERAD (& , 3 L R TR R
"),

°Q])Marvelmmd
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@ 11.2. Super-Modem 1y Wi-Fi i& &

S ATLABEFD WikFi AR TS MBI — 6 PC. ARCIHRIIA T THE, #15¢
TLERESHEE 5.1 5,

11.2.1. Dashboard H#J Wi-Fi IR &8

Wi-Fi/UDP settings Write

Wi-Fi

Wi-Fi network name faberge_DIR
Wi-Fi network password nmemmamees
Show password disabled

Wi-Fi reconnect timeout, sec (10..65000) 120

Wi-Fi R55I1, dBm n/a

Own |P address n/a

UDP destination IP address 152.168.1.101
LIDP destination port (0..65535) 49100

Wi-Fi/UDP settings Write
Wi-Fi disabled

- 4 Super-Modem &3 USB i&#2%| PC /&, /£ E = E I "Wi-Fi/UDP settings”,

Wi-Fi/UDP settings Write
Wi-Fi enabled
Wi-Fi network name TP-Link_27EB
Wi-Fi network password semmmaes ‘
Show password endbed
Wi-Fi reconnect timeout, sec (10..65000) 120
Wi-Fi R551, dBm n/a
Own IP address n/a
UDP destination |P address 192.168.1.101
LIDP destination port {0..65535) 495100
- B Wi-Fi

- HENERTCEERR) WI-Fi INEE 40 FRFD Wi-Fi IS8 D, SRJ5 2 "Write" 41

°Q])Marvelmlnd
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Wi-Fi/UDP settings Write

Wi-Fi enabled

Wi-Fi network name TP-Link_#7EB
Wi-Fi network password 52268205
Show password enabled

Wi-Fi reconnect timeout, sec (10..65000) 120

Wi-Fi RS51, dBm -52

Own IP address 192.168.1.104
LIDP destination |P address 152.168.1.101
LIDP destination part (0..65535) 45100

ZJa, "Wi-Fi/lUPD settings" 1= %28 94kt TR 1IN 2844 FR,

Wi-Fi/UDP settings Write

Wi-Fi enabled

Wi-Fi network name TP-Link_#7EB
Wi-Fi network password 52268205
Show password enabled

Wi-Fi reconnect timeout, sec (10..65000) 120

Wi-Fi RS51, dBm -52

Own IP address 192.168.1.104
LIDP destination |P address 152.168.1.101
LIDP destination port (0..65535) 45100

AR AR AR AR B A9 UDP B AR IP #itibFn UDP H ARG H, SAJEH& Write #48

o

Wi-Fi 18 & 52 %,

°Q])Marvelmlnd
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11.2.2. F#4A P

Advanced settings

[ Spot fitering

| disabled

Parameters of radio

Utragound

Interfaces

Georeferencing

Wi-Fi/UDP settings

Write

Wi-Fi

enahled

Wi-Fi network name

faberge LTE_Z 4GHz

Wi-Fi network password

TRy

Show password disabled

Wi-Fi reconnect timeout, sec (10..65000) 120

Static IP [dsabled ]
Static IF address n/a

Router IP address nfa

Wi-Fi RS5I, dBm -45

Own |P address 152.168.1.111

UDP destination IP address 1592.168.1.101

- BAMWi-Fifa, BH#SIPIFERHA10 8 .

- LUIPv4 RN IP Mkl (IPv4 Ml BALUTRE S x . x . x. x, Hf x 9\

Wi-Fi/UDP settings

Write

Wi-Fi

Wi-Fi network name

Wi-Fi network pazsword

enabled
faberge LTE_Z 4GHz

srrrrmrssere

RT3, W70 0 B 2556 2B AMIME, ) LR T Wi-Fi EERADES R

IP Hihk, $% Write #2458 :

Show password disabled

Wi-Fi reconnect timeout, sec (10..65000) 120

Static IP enabled
Static IP address

Router IP address I
Wi-Fi RS5I, dBm 43

Own IP address 192.168.1.111

UDF destination IP address 192.168.1.101

UDP destination port (0..65535) 495100

Eatib!

°Q])Marvelmmd
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Wi-FiUDP settings Write

Wi-Fi

Wi-Fi network name

Wi-Fi network password

AR — I EITER, Own IP address &1L, -

enabled
faberge_LTE_2 4GHz

Show password disabled

Wi-Fi reconnect timeout, sec (10..65000) 120

Static IP enabled

Static IP address 106.200.3.123
Router IP address 192.168.1.101
Wi-Fi RS51, dBm -47

Own P address 106.200.3.123
UDP destination |P address 1592.168.1.11
LIDP destination port (0..65535) 45100
Stationary beacons visible enabled
Service zones visible enabled
Service zones active enabled

Map grid visible enabled

Map axes visible enabled
Paired beacons angle visible dizabled
Beacons view nomal

A IP IR E TEAL,

°Q])Marvelmlnd
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11.3. W% 4k (TDMA) 751

SEEHF 1A,
HBTEIMNRA 8 MNMEFIIMER, KL AR RR E B IE 5/ A TN, YA
TDMA, FEXFMER T, THEKRKASE S, MIF/EEE beacon {5 FIAH R M) 1 Hi
EthE LIE, 1BEE, FIHdREE TDMA RIS EREIR, anRIE A H TDMA BHERY
FERE SN 8Hz, A2 3 4> TDMA FFAIlRHE H % = 8/3Hz,
R B REIMREN - HEMAZ, WEHEHA TDMA, ¥k, XH{Ear-E X, 78
X HIRBEIENETA R, RNAFER T H 7 &Y beacon [RIBHELL RN -

o U XHEAN— DB TAE,

o 1EH X fH[FEIH) TDMA R &S, LI

o N THJET X ) beacon [ ENZ 5 B T HINT B
RN THEN TERNE) beacon ARRIEZMCE B HM - HER, rlaetfBE AR B %1
WEWE S, RIATEMSA TDMA BESEIRITA TR, ZIFEF R %8 beacon 2
B SNER E FFnZE 8% A,
TDMA & —FplNF{E & &5, HAP X T4 E € beacon, RE XA SHE MR DL
SRR Y G

19kHz(j0, T1) 31kHz(T1) 45kHZ(T1) 19kHz(T2) 31kHj(_:2) 45kHz(T2) 19kHz(T2)
e el = sz b1 submapd - = s !
3m—éﬂ) 4 45kHégw) 31ngz) ‘ 45kHz((52)
FRFIRY SRR
TF# TDMA 751
'0]) Marvelmind
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TDMA 1

SMo

Sm4

(T —

267

(X3TeE- (I 3I0E0 (N3GEI-> (Y 3TaE- (X 306E-> (N3TEe->{ (N30EE-> (N 36E-> (NIE6I- BLaTae=>{ Qr3ide=>

- RfA 2

itk ZHE F 6x11 = 66 [ E beacon A%, BIAFH5K 11 4 beacon HE& -1-Hi

TDMA 2 TDMA 3 TDMA 1 TDMA 2 TDMA 3 TDMA 1 TDMA 2 TDMA 3 TDMA 1 TDMA 2

SM5 SM15 SM20 SM25 SM30 SM35 SM40

1
i
1
i
: SM45 SM50
1
1
1
1

______________________________

"
=
=

1
1
1
i
SM31 SM36 : SM41
1
1
1
1

e ————

SM9 SM19 SM24 SM29 SM34 SM39 SM44 SM49 SM54

w

=

=

>
QR ——

1
1
1
1
1
1
1
1
1
1
1
7

H ) 25kHz (? 25kHz

.................................................

7

....................

AT R TOMA(BE AR I SRsRAO BT H B N R BB ).

11.3.1. #R1E Placement £ttt TDMA ETTHERZEEE beacon,

11.3.2. ®&E2

MFHE - 0BEEE SESHIEE - £HRSX(E %15 R:Submaps feature
description),

11.3.3. #@FEENEE beacon EFEMMNETLTDMA KR S F TDMA
AIPE - O] RS TDMA ISR SRR S EREAER - a1

TOMA mode TOMA mode 1
Mumber of TOMA slots (1..8) 1
TOMA slot (1..7) 1

beacon, ¥ SN PR K 1Z beacon & 5SS Fi{E AT TDMA P& -

11.3.4. BEFE beacon,

11.3.5. AREENMME - PEETUERE T -

sM1 SM6 sM16 sm21 sM26 SM46 SM51
QLA (PL 35k, T (Pl QLA QLB ) (L e (L% (PLaskiz ) (B3 (P a4 (P4
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 : : : :
SM2 sm7 | sM12 | sm17 sm22 | sm27 | SM32 1 SM37 | sMa2 sma7 SM52 |
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
! : ! : ' ! : !
@LITEZT QIaFE - (@Uiskaz - X QLIEz - X QUiskdz - X QUI%dz - X QLIEZ ) QLI - QKT - X QUISEZ - Qiddz X
1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
SM3 sms | sm13 |} sm18 | sm23 | sm28 | SM33 sm3s | sma3 | SM48 smM53 |
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1

1
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11.3.6. INRHIMBE, B0 EEE beacon BEERE 7 IEFERY TDMA
iR - ERtOEFEASNIEREEER. SE%),

11.4. 1&m EHrR
ROHTSRR F B 2 NBEEEm
1) L&A E
2) JREIRST (BRER X IE)
I BT BB IR ER R R, B RATLL T EE
1) TL&EBALE
St 3 Pl A G BB AL © 38Kkbps, 153kbps. 500kbps :
- 38kbps HERR, HRIBEZETAEE
- 153kbps — VHHE, EATHEEE (BN
- 500kbps HEFIR, HTIEEERE

Kbk, & 2hgm RoHTR, Fef 1 EIE] 500 kbps,

BRI

- EENRSUERE (AR modem) HIIREREH, fF Radio profile 2% &N
500kbps (EEFEATAE) , ZIREN T Dashboard #5041,

1o : IR O beacon HIFLEL, 7RO modem HIAE, LI#EE L beacon
o BFELHL ] LURTERT THAF
2) FERT (BRERXIE)

FOHTRE G IRERIEE ([EE beacon 55 beacon Z BIRIFRE]) RLMRR

- EEEET — AR

- EEEE — R

ANSRAEH) B 10x10m, 15 B o K ENIR B, BORFIR R STR S R B

BAEHIE

- BEATHERE (G rHEER)

- fEdoRKIEEE (CUKARAL, BRIAN20)
T BN PHIFE ; B WRET 1-2 K952, I, 2 RERE X8
, BN 20 K, IBIEEITE

THEE S M ¢ AT R

cm)Marvelmlnd
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11.5. AR ENT BT IER

BARIER Uk T 2R
- 1A NIA

- 3k H modem # /2 beacon

- SRR
- BRE A Real-time player
VR
23 12ms, Y 5h beacon HEiET USB £, EH IMU Rl G 52 RNEAT 4B
£9150ms, 1E 30m f-HiE, B E IR RN THz AR FEREIL T

242 %, 5 (b) fHFIRE, {5 Real-Time Player IR&1 16, BI{EHIHSE iS5 B Rk
% 16 MRS

AL INIDINE S

- Dashboard "#19 Real-Time Player (G 7~ NIA)

Realktime Player
Backward Forward

S

- hedge /¥ Real Time Player (GZ/H7 IA)

Realtime player disabled
Realtime player backward (0..127) 3
Realtime player forward (0..127) 5
Window of averaging (0..16) 4
Distance filter (D..16) 3
- modem HHYFERIHE O FNEE EORIK #RIZE GEHT NIA)
Prefitration coefficient (0..127) |0

- hedge HHITIRIE REFME A RIEIZE GEH T IA)

AT REARIE R
Ultrasonic filtering (0..255) 40

[ ] Real-time Player
Backward Forward

E

- KU peay GEHT T IA 11 NIA)

- R DR ERIREEE YN 0 GEMT NIA)

°Q])Marvelmlnd
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- 3% Modem -> P 0 (fEAMEIF) -> A 0B

- 3% Modem -> BRECEN: (FEAMIZEIFH) ->HMA 0B

‘m)Marvelmlnd

270 robotics



- PURECREIEFOREIREER LN 0 CEHT IA)

- REERITH beacon, ¥%E| Ultrasound -> FIUR I A5 -> HIA 0 1B
- ERIENRTH beacon, #F| Ultrasound -> BRI -> HIA 0 B

- JEE. FERERK

RSN T MRS« (R4S i B T 7 2

‘Q])Marvelmlnd
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11.6. {4 & beacon

HEGLLF beacon FE LR KAVE F A L
REULIER R, ABERLER BRI O T I RE & 2k

FESEEEEF  beacon ([ EXFBENN) MEEASSEM S IKERBT 22 LS
IR M beacon WEB /AN IE AR BRI L EE BRI T, Fl4n, fF beacon F[H %
FEE—RBREKEESEE LA SBLL T EN

- beacon K HMFFEEEERE&EE L,
- BRNEEBERRAET N TS PRREE, Ah, ZEE R T YRR S,

- CREEREEHRBR, rTRER IR, HIEI beacon JEIME S HI Y
B] FL AU B, gt e bR B BR DA ZE SO PR T A RO RS [B) B L, ORI D & PRy
BRI T2 PR R R, TR R AR R A R T U RO, Bl AR
B AT RET LR HLd 3 2% SRR SERRE 5 HOR,

- BUFRIMIER R beacon MUEAERA XY R A G HIMA L,

PLREAS TR ILSE Y #R I 7B 2510 7 UiE beacon, — ™ beacon 4 Z08A 1 /D P A4S
beacon MLIEEN, REFFENLZEAERIER TS, LOREGIAR, IHEELEE
4,

- [EE beacon TE/NGE BIFIK 5 8] Hh 1 BRI

- XTBORRYZEEME ] 30-50 A4NE A ki, 3 TN 22 B LRI B A ki,
- MEWE T RREIRE,

A JLFhJ7 15 BT LAIB N

B beacon  RILUKCE (E ST R AN E R 25 B # 0, (0 E E
beacon RZJiE ETT # M A JRAOALE, KR EN R BB = 00—, FIX,
%5 beacon J& KB IK T — 5

FEMLAL TR 255 T beacon HE RIS AN I H2 ks iy 25 PN E A R ST RS L

‘Q])Marvelmlnd
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1.7, EHREESR
- WM —4 beacon F|% —4 beacon I IE =

- f#i /] Dashboard => View => Oscilloscope ¥l \\—™ beacon %5 —/> beacon H#i =
(R

- A TE KRR T AT RS, F58Y, BIREER, kT EHE
Dashboard LI E A EIEBF I ETSHEE S,

(a3 i AN2% beacon &7
JF# Enter
SR SR ZE L,
I BEEIRIET | oo oo - o x
N QA Marvelmind NIOWVS52) - nomer than dushbosed. Update daskbowd. | | iovit gursgey
B 7 i = e -
Supply votage. V 0
18,540 -500 2| - ! s s
2000 \\ . ::.tgyn: ::om
Oots oot . Cvl 3 ]
d aant I . , 2000 )
=== *="" =N
- - T

R B //////

?/\ 0o 50 | 150 200 250 200 350 20 450 00 550
44 = Clote Sov Froeze e %3::'..- ) Show igoes
fil 2 (L1 £%) @ . S »
Z1Z .
¥ B _mmmm:
S QEeRen) ShRRll e Dms LI (AR [ [ Ia——" " e | adnm et seep whew | tmenm
g Wk 55 g EBR g e [ ewels () kel | deeal? [ deets  [asen Oon oas i
Zi%i‘i’%{%& —— KT V078 2 total dfaded (1%)
prim e[ DDl
hAa~nAAn

°Q])Marvelmlnd
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11.8. IEfARIEE A S

AREE T N HW v4.9 beacon, Super-Beacon Fi1 Industrial Super-Beacon Fil & T
o SRAIERE S AN & SR N, e an], A SRS AN 5
a8, el it beacon, #BRIEAE
XY AE T NIA

Marvelmind SENSHR G @A IG5 HE RS MER, IS LA bt
AR, RS T IR A RN e ), B, anBRA e 5 5

N VER N B U
B A S,

BEHAEHSE 19, 25, 31, 37. 45kHz MR RSHiREiE =
MR S EhEE AT RES 2 B 52,

YA RS R, BIRBIME AP, H DLRIF R

TR BB IR R
SRR O LA A
I

TR IR MRS R (A, UL, GURIBL, )

PNGIVE )& AR i)

FERRE UL F e A SABE ST 15

RABIZ M) beacon, #%, TilERiEM AR beacon, i FEHAE

(=

FHIRRZ ENAE E beacon 1IHELE, (#3050 beacon 115 BB
1000-1800, X IHEBLRAENEMELL, REHEIIRE ST &, UM

K, THILE S8, EMRE

FENHi A beacon 2 BIFIIEE, WLEHE — BHEE

e

AR E FTREIE T JE LM, M 4000 F| 3000 JLFRAZE(b, {EAE 2500 KT, ik

KGR EMRL, R GIRMEAEIE R BA A RSN I T thRE T1E,

SRR (BELe HW AN 1200) o @R FElIREE L, nJ LB ER R

ER R ERS, NFEE) beacon A&7, [MifEE beacon A&, KL, %)

beacon M JRAYIT AR EE, SR, EE beacon 53X

G EEN B

FEFE, BN MEEREE beacon HINLE—IF T IE (£ B A= R 5,

‘Q])Marvelmlnd

robotics



11.9. RGUK AL

FEEN B -
- SR IR A S, Marvelmind SR ST LLLL +/- 2cm Bk R &
beacon Z BJHIEHE,
- BFEPEOEERGETREE . B, MK SRR iR H,
- FERFERZIEE, {£-20...+50 °C AUIREEEMN, A #EE T4 R 0.6 m/(s* °C)
. XS EIRZAEAN (0.6 /340) *100% ~ 0.17%/ °C, Kk, HTIEERE AN L

AT 5| L A R B M 4B X 1R 758 beacon 2 IBISERRIRESAY 0.17%, #il4n, BHE 30 K HiE
FEIRFEN 5 °C I, 1279 0.85%*30 ~ 0.25 >k, Marvelmind R RIFERAIRE

AL ENEREE

Marvelmind 52 £ F = 20N & B EARR R ST RALE, (E TR AIRZE 5-5 5N &1
=LK [E E beacon Fni 5l beacon 8 X7 & B LA F R A 5,

- EARZHMEAXIESCE | https://en.wikipedia.org/wiki/Trilateration

- &P, B3h beacon HINLIE X, Y A1 Z ARYE 3 NEE beacon HINLE TR Y
, XEEfrEH d, i, jEFE, HP 4 beacon #% 3 (0,0) (7iE DAL SCE HAHY
AR, FEXFY HAKP, BATERId o j ERS R, XEWAEY d i j ER/N
, ZEMNRZE TR S B R E N EIRE,

B8 FE T beacon HIE F BIEASR, XEREMREZA beacon HRJ—/NEEIT
FEREHAM M beacon BUELZE, NS MENESI T beacon BIIRZE,

fFilan
- {Ri®d=10, i=5, j=0.1, rM=7, r2=7, r3=4.8
- Bl5EI x=5, y=2.4375, z=4.25
- WMRBAMERE j=0.101 (0.1 cm iRZE) , SR x=5, y=-0.06, z=4.89
- AILEREIY T ERAIR 2
B—AKT Z 8901, IR beacon HHXS FEUTE E beacon FTAE A A
- d=8, i=4, j=6, r=5.02, r2=5.02, r3=3.01
- X153 X=4, Y=3.01169, Z=0.36

- WREFAMEK r3=3.0 (1ecmiRzE) , WER X=4, Y=3.016, Z=0.44, Z -
HIIRFZ299 8 cm

cm)Marvelmlnd
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Ak, r1= 5, r2=5, r3=3 [Y,Z 14 0, &m0, iR i N B 2 SBC ki Z 18
I EEZAL,

FEIE T fRAT SN FE R T (5 B 20 XK S 5 A X s

‘m)Marvelmlnd
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11.10. J0EE BE T RORE i

Dashboard - robots management ¥5.69f ultimate o [=] 53]
Fle Language Yiew Firmwars Help
Q}) (VIR Accelerometerdats =10l Ll‘ hboard. Update dashboard. = Read al Wite all
cale
& aue C 20mg C 100mg 1000 mg € 10000 mg ” Z|[cPuin Copytoclpboard__ || 124230
Hedgehog mode enabled
[ Nl = Invise system disabled
Wl mF Distances only mode disabled
1 N Supply voltage, V 412
i 1l Wz High vohage, V nfa
=% ] Time hom reset. s 000603 R
beocooo) \ / I ZEE | Measured temperature, ‘C 43
Cloar map V O~ va RS, dBm 74
| e . Radio frequency band 915 MH
500 Carie frequency, MHz 921,066
Doks size mode . Device addess (0.39] 23
[ ceaut Channel 2
Save screensh 0 0 L bl ED & W 0] 0N 0 . Minimum threshald (-10..-2000) 50
- Averaging, samples 0
Feneosoor | 00| e | R
L. Parameters of radio
B I 1) Gyroscope data ol Uhasound
scale Interfaces
’76' auto 100 1000 10000 Georeferencing
J‘ Mise. seftings
| Hedgehags paiing
10000 . Il
A NS
ot~ e Pt T S e B ST SR BRCR Wrz
‘ W \7\ ]
all - ™ i y >>
Mane|
Ful 0 10 20 3 4@ s 60 80 S0 100
- 0/0 dear | Close | I Tube - R e
¥ 2
deyice | device 2 device 2 device 8 deyice 6 deyioe B | deyice 7 | E ml ml
12 12 12 2 2 2 2 Reset I Slemn I Waks Time sune I Zew MU ”

e IMU /) beacon EAJILEEE T, vl AT EL T A BR:

W3 USB [/ 5 beacon 3%E#2%| Dashboard

1% beacon ¥E A IMU:¥THF View / Accelerometer 328 & F FEI IR, S 1E(E

IMU B, /£ 5] beacon(F-HFHEs )i, XL 1 11t 5 B N R 4 U FIANEE, SR N
R U PERR R 7 O

Accelerometer calibration

FTIFREUERS O :View / calibrate the accelerometer

=101.x]

® v z |

Ma 100 1ms 368 Reset |
kdirn 1019 -988 -1089
Delta 2029 2006 2077
Zem -4 15 -a0
k. 0.936 0.997 0.963
15 1008 1 -63 Save |
14 1009 1 -7a Load |
13 1003 A 17
12 16 -987 25
n 18 388 18 Clear table |
10 15 -987 32
g .8 10713 B4 save line |
8 -11 1018 -B3

pause |
7 5 45 985
5 0 H 385 = manual fill
5 0 42 368 % auto il
4 -2 44 979
3 0 57 977 | Mumber of averages
2 0 39 986 LI |2D

Cloze |

277
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- RUERS, ESMEXIN T X, Y. Z AP AN B R AR EERE D)), RIE
XLEU FAARIHWIAATE, IC R E PRSI " Zero"HIBLE MR B AITRIC A "K HOR IE R 5L

- HHA T HRIF RN T AutoFill {7 &

- JFRRHEZ AT BB SR N TR Reset #4438 - 1R AT HES R

BHEDT k818 T sh i F5 0+ beacon TER = 6 MLE PHYR— AN, IFHRFFRE 1-2 B

AR IE - beacon Vil s b REH] L (KHE Z+)
beacon _I- ~EH¥E, R L&c# T (e Z-)

beacon U7, RX1 & &5 5 i 12 i (KHE Y+)

beacon 37, RX3 & &k ] i 1 i (BKHE Y-)

beacon 37, RX2 & as vl [l 5 h (B HE X+), N T T30 USB EHEes, rl LA
I beacon F7ES, L4 A IR T

beacon 37, RX5 & a7 m] 5L i (B HE X-)

- AR E T I E TS @S Zero 1 KIEATROE, fE5ERR 7.1 ... 7.6 HY 6
AN B a3 T IEH TARRIEEE T, Zero RiBET 0K RiBE 1,5 IR HE A,
AR - BEREREMIER I 7.1... 7.6 THIETA,

- BRfELEE R 58T Calibrate,

cm)Marvelmlnd
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I

11.11. SREUERAE 7 R IR &

FERECRE LT, 7559 Marvelmind #4810 NMEA E@Hﬁfﬂifbﬁ%%ﬂﬁEitﬁl‘ﬂo filan,
LM Marvelmind B beacon 1ENZAE(EL g # ¥4 LAY Pixhawk H)SHTEER
B A5 B A IE AL 5 LASR IR XA T R mATLA IE ], Marvelmind SR TEIE H Thifs
TEAEAL 7 1, IR F PP REAE A AR 45 M FR A TR IE, RIE I DL N 5 2 — FE Ak

J1
- f#iff] dashboard Ji£% Marvelmind #1&, 41 F 5 # B Arw

- A AT LAOWE S B AR

Dashboard - robots management ¥5.26 ultimate

File Language Miew Fimware Substrate Help

Qn Marvelmind read 2l wite all

robotics

=18]x]

Staling beacon kilateration (0..255)
4 Starting set of beacons

»»

Location update rate

Maximum speed, m/s (0.1..60.0)
5.384] 10733

\window of averaging (0.-16)
2384 12.488| 8365

Masement filtering
10.733] 12485 4716

High resolution mods (mm)
10157| 8385|4718

Supply voltage, ¥

clear map gy Time fram rese, himes
e i . Tempeiature of ai. 'C (20.60)
= Enter the angle "A" in this R3S, dBm
"A" - angle . field to align north directions. Canier frequency. MHz
_sare sl | between real w292 In this case the value should
% Devios address (0.3)
fieezz screen and Marvelmind i be negative to achieve Channel
narth clockwise rotation of the.map. EE——
® =
e Georeterencing
R Limitation distances
A i
Ghing ready
Reablyh..l:r:';lzvr:yeﬁ:{ii Marvelmind ‘North' - Submap ¥ shifl, m (-100,00..100.00)

always matches to ¥ axis

Marvelmind system) Submap ¥ shifl, m (-100.00..100.00)

0

10; 61312
16 Hz

50

4

disabled
enabled
495
00:16:26 R

auto
disabled
o

000
0.00

Submap ratation, degress (-360.00.,360.00)

0.00 ]

yenges
(=0.000
/ 2=1.850 >>
| unfreezé map
W - i
hedae 5 beacon & H
devive 1 devios2 dovios3 dovios 4 device 7 savemap | loadmap
L L L L Fl WVe8131|F vae03n|C reset deep wakeup | time sync
hedoe 8 beacan 10 beacon12 | beacon13 hecloe 14
P vsendisie |- Y | CVaeos0 |- Y1 | V5030 [P Va60.30 |7 VSE03TSLP | | [T ctRL| decpslesp | cotaut
[Connected: coma ¥%: 8,819, Yi6,428 [ | [Rate: 8 Hz [ [194 total, 1 Failed (1%) [

772

- 1£ Pixhawk ¥ii;,i@ % APM Planner 1 Mission Planner i A AR IE B (#E AT~
)

- ZEZ%"BCN_ORIENT_YAW", LLF/Z ArduPilot #4ER:

°Q])Marvelmlnd
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11.12. Marvelmind API

Marvelmind API ZE i Marvelmind Dashboard Z46# 50 P2 0, API LA
MS Windows ZhZS8EH%EE (DLL) LA K Linux(x86 i1 ARM &)= ERE IR 1L, API
i USB(EHAER 0)IEH22] modem, 313235 modem ROIE(E 11X,

B API RSN BRFEL IR 0O C oRBAR (R T APLIFELE T A AP BE 8 ]

o

ZoR B AIVER T & P8R4 DL AP EEBZ 1 (U 'marvelmind_api.c') Al 2 Hfth 2R 2
1B =AY 5L,

FIFBERLL T i

- Marvelmind £2 1 (3 10 %)

- GitHub
MR85
1. MS Windows 10;CPU:Intel Core i5
2. Ubuntu 20.04;CPU:Intel Core i5
3. Raspbian (2018-11-13-raspbian-stretch-full); -5 :Raspberry Pi 3 Model B+

B C:\Windows\System32\emd.exe - mm_api_example

n\Debug>mm_api_example

62, ¥Y=0.8008, I-0.000

62, ¥Y=0.8008, I-0.000

-
D
"
D
D
D
D
D
i
D
D
B
D
D
v,
D
D

& 1. 4557 USB ZE£EE] Marvelmind AP 79 #

c0])Marvelm|nd

robotics


https://marvelmind.com/pics/marvelmind_interfaces.pdf
https://github.com/MarvelmindRobotics/marvelmind_api_example

11.13. Pixhawk 5- Marvelmind #5/] beacon HJi@{E

Marvelmind 5] beacon "[iEH:ZE Pixhawk(LL AL NMEAO183 14
A GPS WyHARE sk, ©rhi@id UART 1 USB(HEIL UART)EE O &%
GPS %2, mE#H R IEERLL T kY :PixHawk and  Marvelmind

Integration Manual 1 Marvelmind and PX4 integration,

‘Q])Marvelmlnd
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11.14. [MHLas N AR L REER

AT L i

{
' o
[§ ~ OOGG:RAE:R:E0EAE

BEFHAIIAE B R,

7 Dashboard [AIHLEs A\ &5 EES

Dashboard &% USB [f] modem & %15k,

1£ Dashboard H & 25X 45 Rk 5 B an 48 — K B TR,

ZIE K& AAE modem FMXAYE 8 T3 ATk

- Modem fiff FAINEH HIGET L4 M hedgehog & s

PC

Dashhoard

Sequence of sending path to robot

1.UsB

modem_usb_protocol_2017_01_27.pdf,
section 8

2. Radio
Hedgehog
3. UART marvelmind_beacon_interfaces_v2017_09_13.pdf,
’ section 2.3.1

Robot

Hedgehog #3d UART 5-HL2: Ail{E, Hedgehog fMEATINE 2.3.1 T &5

HLas AR 25 2.3 T/ AR N AR LA AR BRI

/|

‘Q])Marvelmlnd

robotics



- XLER AN ImAY IS E E T A A9 Arduino A T USRI, IEANSEAE N T DL HLER A
VB RAMTAL L MM Dashboard & #ilY,hedgehog 23 B sh & & s, (HALER A RS

L’;: —
Ued =]
UG
Uy

[ B -
el

AR EL A B A
- [0x03,0x47,0x01,0x02,0x00, <2 “FHitz 5 Fn>]

& T fE 25T Robot Boxie #915 B, 15215 Marvelmind Boxie Operating Manual

AR AR
1) 1&i& Marvelmind EN“GPS" %4t

2) {IJT Boxie 454 1 5y 4P

‘Q])Marvelmlnd
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3)  ECEBEASANA(EN Shift+5lAR/c RS o O AT B A - MIBRAL):
4)  HE'Run’, AL NFHO A BRI AT

5) nHAEERun forever” HLas NRFRFEUE B, B RIEF2 T e b Ao 1% 1L 2 51 sl i
pUE[=R =/ pSHTRR

s

s e oo e

m,‘.mm T

UE

=)

_U.E_J
=) :
= s sern

- "

— i b
P 3
=u icd -
= f b3
= 3
=
o= T,
om 2R
& o
=
<«
—
=0

i Rarey
Ll
CORRE T - EEEEEEEEETEREEER

) Sy —— ) Sy o Teame e S T Teaa e
| [ [ o i B

f

Cuneates ot s vans M | et

i
i
{

|
' ‘ﬁ||mr~'—

[ * NBRNERREECEnER!
e

l
i

°Q])Marvelmmd
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11.15. IEfARYE

_k\‘

FEMERARHE PR AN 90, BHNEVEE A, A5 DM REUE =

BB B R

0PN

e

ROIE RSB TR SR R B BB R e

SR (e LA O 7R 7 TR R
- (EREEHIEIRY, 95 E beacon #{Hk B AT R A 8 S IR R B

- #Ih beacon("hedgehog" B "hedge")i& it J9/K k&

- ®7h beacon k
(REEER s

A

- InH[EE beacon {7 T beacon 7, B [F# 5 beacon R I HE %2

B Al R IRV ok B A 1, N SRS SE R H I,

{1 Dashboard - robots management V3.47 ultimate

File Lsnguage View Firmware Substrate Help

HA WA KR A

HOE TR, 13

FM a7 eI ™, K, AHLES AR sh ) X

A — D EEE RS, B ERGE LA HEX
AKFJ51A) 360 FEFN EMAER 180 2, T -BRAR 75 3 pl™ B, A iz XA~ R

i

&

HAEHLE A

m] Marvelmind read al wite all
robotics
Hedgehog mode disabled
o
“’ Supply vottage, V 370
Height, m (-10.000..10.000) 1.850
. . Time from reset, him:s 00:0:08 R
GaE Measured temperature, ‘C k1]
e RSSl.dBm 50
. Came(frequ_:‘..y‘ MHz 433400
[— Device address (0.35) 25
clear map . Charel 0
Dots timeout
Minimum thresheld (-10..-2000) 50
save scresrishat . Parameters of rsdio
Base frequency, MHz 433400
fi
1288 SETEen Racio profie 33 Kops
Device address (0.99) 25
Channel 0
x ? . Modulation GFSK
x=0/003 X=10.262
© Y=0000 ¥=0.000 . Power of TX (0..255) 152
Z=1{850 Z=1.350
‘5;40457" Channel spacing, KHz (25.391..405 457) 45194
«4 =iy Intermediate frequency {ID). KHz (0..787) 152
\){(—42 ‘5‘240 Offset frequency, KHz (-203.13..201.54) 0.00
7-1.850 (| Deviation frequency, Kz (1.567. 380.859) 14282
»’ Channel bandwidth, KHz (58.036..812.500) 101.563
unfreeze map CCAmode always
DC blocking fitter enabled
- N W - -+ 1M
- N h 4 o 5 . == | Manchester disabied
beacon 22 beacon 2 beacon 24 beacon 25 hedae 26 ~ \hitening enabled
Vo.74.30 ERTE Ve.74.30 [ V7430 Vb4l [] Eees [ e savemap | | loadmap
reset sleep wake up time syne
O device 29 O device 30 O device 31 O device 32 O device 33 O device 34 O device 35 v Er33 map D o W default

°Q])Marvelmlnd
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- A{E AR B T beacon IERAE R

- beacon /K fikiE, I @ T Al HElE E[E E beacon YAtk

- PRI EE SR

- {£{7T beacon/modem ¥J RSSI(Dashboard => 45 3% 8 ) A~ 15+ -25dBm, 750,54 2% Al 6E

= IR,

- #i¥ modem 5- beacon Z B E AT 0.5-1m, beacon Z i8] nf LIARIEFE /X Al

WE, a5 beacon 5 modem g T
TREHRSSI), HAERAE -25 % -70dBm JHEMN, {&F -70dBm 9 RSSI 4t ] T4F {5 ]
HED, E&BEERERDUR TN, K R E a8 8 1ISM(915MHz 5

433MHz), fFER 2 A7 R 5L,

- (EIRE AR (b 2 30 - 50 AN, AN ERIARY 6 4N, #EFE:

- Ultrasound settings => Number of periods

Uttrasound

Mode of work

Analog power in sleep

Power after transmission

Frequency, Hz {100..65000)

Duty, % (1.55)

MNumber of periods (1..100)

Amplifier imitation (calibrated)

Amplification

AGC degired level (-1800..0)

AGC hysteresis (10..2000)

AGC step, dB (1..20)

Mode of threshold

Minimum thresheld (-10..-2000)

T¥=RX nomal
enabled
not tum off
31000

50

5

4000

AGC

-500

130

3
automatic

-50

- YALEMITT R ERKNIR Z(RHERS R 1m)ES, {5/ Dashboard => View H1 N E Y
Oscilloscope SKffs E M4~ [E & beacon 5 EI+

- ARARER RGO AR R 4k

ti:
f;

U

BT beacon FUK £, M MH2IE S 5B R

SN
AE=

‘Q])Marvelmlnd
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11.16. |5 AT 4 E B REs

EER T Super-Beacon _fgMREERRAINLE 5 E,

ZEMEUR MRS E RO ERS, B(EEMmAR PR R ER) beacon, BUBX USB fF

TX5

X1

(= ‘
TX4
TX3 = :
X2

beacon EEEIVH AL, (E4 L A4 nlHEIFH RIAY HRAE 5 AR

AREESR (TX1..TX5) AR M, BIAEI T, FrafmEdses .
FET—Erf, AT LIRS R E BRAE AR AR BIR L

°Q])Marvelmlnd
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11.17. ¥aEESRGE - 2D fi& 5 beacon <45

Beacon 2

2D

Hedgehog 7

1£_E AR F, Hedgehog 7 7£ Beacon 2 fil Beacon 3 2 [BJ#IRER:,

FEXFPEI T, Beacon 2 19 TX3 il TX5 ZTUANY, KA TX3 MM AKHE 5, ifi hedgehog
REHIFEARE, TX5 M RERRFE 5, SEEIZHIBT, I AT RRIE AN AR,

Beacon 3 i &ant, H TX1 51 TX5 BIUAR), TX1 1 TX5 4Bl AiEEEf RIER RS E 5, X&
S, FTRES IR R AR LR,

°Q])Marvelmlnd

robotics
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11.18. N Beacon ftE2
IRYE beacon FIZEA, WRESZNEEE MBS ES USB BBIR ; AL IEMBEE, BEEX
b3
BB ey B+ TR, nlfEJLRBLAN A 2B b Bk FHip s T el RE )

THEEZ(ZH. : beacon HIEEJF{LEREIN

‘Q])Marvelmlnd
289
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11.19. EBJ{UFn LED f87~4AT

- Modem &AM, K4 Modem JEHEEHEALEY, EBJF LED A&

- EBUERJR LED G&MT Super-Beacons, Beacons HW v.4.9 i Mini-RX
Beacons) 7EEBHiFEEBAYSEEL, ARFWEBAIEA, YEBHM TR E (LFEE, It
BY LED 182X, [Ait, LED </EMMEHIE AN s, XE S beacon C.FE#
BB, MERMEBE THJLZREN, LED SF Rk

- IR RTLLGEEY USB B E 45 B HOE 2R Dashboard SRE & EEHES &

riedgenog mode aisabled
Supply voltage, V (3.5.4.2) 382
Ulmefrom reset, hms . 00:00:53/18.31.09/0
= =
7R . %»
j-m . ¥
| 1§ O e wain (s] o O s B2 o o o || st || e | sem T || dmtl
s = = e L e
FEEIRS -

4.1V - 4.2V — EETEH

3.2V - 3.6V — B ERIK

3.2V - BEER

THREH 21Z 5. : beacon FHERJF{LERIEIR

°Q])Marvelmlnd
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11.20. ¥FofiE

11.20.1. AN4RTBGEVF O]k

BHE, F18 modem Fo beacon &R [FIZERIAGF A iE, 20 R T EILTL beacon 1Y

I AIE——I& SFAERM A beacon EH4%] Dashboard, A1%Z beacon &£ 1F 7[IE, modem

B9 PIIE N F5E 2 modem,

FATortE TIF eIER ST, TUAE, &R LT I —LER N EhhE,
Dashboard HRrA[fH, {HANFFEE, LML, &eLIE Marvelmind.com ->

Products EF& 4113,
1T

- 1708 Marvelmind.com -> Products

XL D REAE FEAH AR

- RBEAREERESEE (141, MMSWO0001 : 100Hz NMEA0183)

QnMarvelmmd Watch demo Products Downloads

robotics

Distributors Manual Presentation  FAQ

Customers Help Contacts

Search.. Q

Home > Product > MMSWO0001: 100Hz NMEAO183

SW License 0001:

Streaming out coordinates
in NMEAQ183 format with
100Hz update rate based
Ultrasonic+IMU fusion —
emulation of super-fast GPS
for drones.

Price per modem

MMSWO0001: 100Hz NMEAO183

$19

-1+ ADD TO CART

Description

Description

Technical Details
Questions and Answers
Recommended

View History

- FiT#,

- ffzoEeBE A (B PayPal giHA =)

- @3 Dashboard f&fitiz &1 CPU ID KiT Mz Diig, dimfifi) A —Ea0E1rE CPU ID 1)

BB f-HB

- ¥IF Dashboard SW

- By USB 21T WY vERYIR % %445 Dashboard

291
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- J# A Licenses — View/activate licenses

@ -
CPUID License list

I:l [¥ 0001: Up to 100 Hz NMEADT23 output by IMU fusion ia«ation Press order

Order licenses

Open license key

Close

(o o oo o o o

- EEECD WA ML,
- 55 Order licenses,

- Dashboard A — B UK
@ -

Please send following text to info@marvelmind.com to order licenses
Dear Marvelmind team!

| want to order licenses for following features:
0007: Up to 100 Hz NMEAD183 cutput by IMU fusion location

CPU ID of device for licensing: X)XKKX

Order code (used internally in Marvelmind's order handling):
CPUID:HGOC_0001:1

Thank you

Copy to clipboard Close

- CRFERRP IR R EE info@marvelmind.com

- FRADF AR RV RTIE RS £R HfE A B - R R A A 4R 1A

- FRF AR AR Dashboard/Licenses U3 -
WY USB i#ix & E#2%] Dashboard

-} A Licenses — View/activate licenses

- 3&#¥E "Open license key"

- EBEENESUE (IREASZAREBE AL, S/ BiF4eE CPU

ID)
- THHEFHE Dashboard HiiE,

292

cm)Marvelmlnd
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11.20.2. ERATFE AR 100Hz NMEAO183

I HREEEZE MMSWO0001 1 #TIIE,
{3& 1 Beacons HW v4.9-IMU,

LTI + IMU @ha, DL 100Hz i NMEA0183 #% =y AL ir—— R T AL
T EE GPS,
WA -

EN"GPS" R H AN LR N T AR, @ENEIRLERNERS 4-
16Hz, LR + IMU @a2dE, (B Marvelmind AOPNERES X, i
WAYAEA NMEA0183 (54 GPS #:) MIR&EITH, fHilin PixHawk Fn
Ardupilot

HEHRERFLL 100HZ SR & A + IMU RbA (7 250 #3009 NMEA0183
, M BB = GPS 15 5

~

ZohRENEH T Beacons HW v4.9-IMU, &3k n[HE4 X FF Super-Beacons Fil
Industrial Super-Beacons, {EfifsL] A #E 5 B i A E

SW License 0001:

Streaming out coordinates
in NMEA0183 format with
100Hz update rate based
Ultrasonic+IMU fusion —
emulation of super-fast GPS
for drones.

Price per modem

°Q])Marvelmlnd
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11.20.3. £ NMEA0183 d13kEY $GPHDT fimiEa .
o SW License 0002:

I EhREFEEE MMSWO0002 1F R iiE, Heading packet GPHDT
for NMEAO183.

HIIRE LR/ NMEAO183 3R HL $GPHDT ¥dflael (i)

Price per streaming beacon.

HHLXY beacon i fE—k i H, CASKINZE + Hm, BEERIXS beacon FTI,

s

{HUoR A& (#2cm) =EANNLE + J57[H

SW HihEfi = : FLXS beacon—A\Z{& + F[n)
IR

Super-Beacon
Beacon Mini-RX

Industrial Super-Beacon

Beacon Industrial-RX

°Q])Marvelmlnd
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https://www.youtube.com/watch?v=E8i_ZE8JXnc
https://www.youtube.com/watch?v=aBWUALT3WTQ&t=90s
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/mini-rx/
https://marvelmind.com/product/industrial-super-beacon-plastic/
https://marvelmind.com/product/industrial-rx/

295

11.20.4. SEATF PX4 #9 UBX (u-blox) 111X

I ZhRERE 2 MMSWO0003 ¥F AJ1IE,

ZRERFR TN Super-Beacon fi i} UBX (u-blox) tHINE A HEvE, & TH53 PX4
HERRAY PixHawk, HIhEE 219 F 3k B Paired Beacons HJE S ARIEE N RETLIE L
YERY u-blox £, PixHawk RIANEZB 12C M u-blox T 23X EUH mEHE,

{3& F+ Super-Beacon,

5 &% Paired Beacons &7,

AI:

(T SN R B (220m) TEAT. + J7 1A

SW zhEf# s~ :paired beacons — FE{L + J5 )
32778

PixHawk 5- Marvelmind % &) beacon HJi@{E

AL

SW License 0003:

Support of UBX (u-blox)
protocol for PX4.

Price per streaming beacon.

°Q])Marvelmlnd

robotics


https://www.youtube.com/watch?v=E8i_ZE8JXnc
https://www.youtube.com/watch?v=aBWUALT3WTQ&t=90s
https://marvelmind.com/drones/

11.20.5. =8 SW A€ .
SW License 0005:

MMSWO0005 — Marvelmind SW fx &R F nfiE2 —, Advanced SW pack.

Price per beacon.

THEHE %:SW Pack 7.0/7.1 475

TEIRIR SWET 7.200)H, 24 ¥ Al IE RIS B, SW IiiAZ M 7.0xx ZH I 7.1xX

o

M 7.200 ffEASE, ELI0E B9 VF TIEAE Dashboard H & ~A "L"

1) Dashboard - rebots management [v7.200L fultimate

File Language View Firmware Licenses Help

Q) Marvelmind

robotics,

LS | O g g g g 5 5 eSO

- MRERZPIA ISR S MMSWO0005 i 7], M<>7E Dashboard F%5 M

- o x
—
I No optional SW pack license (MMSW0005) for beacons: n112 s e [eam—
PUID Copy to clipboard 062645
A Fimware version ¥7.200 Modem HW v5.12
A Architecure NIA
Location update rate 3He
Supply voltage, V (4.50.5.50) 478
X Time from reset, hams 000309/ 18.25.24/ 0
RSSlirom 112, dBm 3
AN | Rssito 112, dBm 3
- General

Bt Dashboard JiliAZ5 % L:

Fead all Write all Write changes Cancel changes

J|CPUID Copy to clipboard 093434

Firmware version v7 2000 Super-Beacon I

Power save functions enabled / not frozen

Hedgehog mode disabled

Supply voltage, W (3.50..4.30) 4.05

Time from reset, h'm:s 00:07-42 /183001 /0

R551 from modem, dBm -30

- WRERGHAE D EA beacon RIIEIZAF FIIE FHEA NG B2 O T
NG

- JFB EEATIMEF FIER beacon FIE AR B "L

°Q])Marvelmlnd
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https://marvelmind.com/product/mmsw0005/

11.20.6. IR IRE .
SW License 0006:

SW ¥ o[ IlF MMSWO006 #{ifX3 % J 5 [B1R) S, 14 PRI DS M, B o e £ 1 Dedficatc_ed pirln for
geotencing alarm
WY R SE U B R R T 42 v LB 3E Super-Beacon [ 4X4 B[, modem i3 | iilsk
Pri b
Mini-RX {50 P25 5 0, 7 vk BED (0 B 24 b i e A BB, [ DI 0" 8% modem,

"1 "

SCRFROE A
Super-Beacon
Modem HW v5.1
Mini-RX
BRI LL T 1 B e EhRE:
- ARIE S R IR SRE R R RIR

- Super-Beacon 11 ER A= 5 5 22 (4 1F AIIEPKIS &, SPI A 7T A):

Geofencing Pin Super-Beacon

. - External pins

@ - internal solderable contacts

Geofensing Pin

°Q])Marvelmmd
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https://marvelmind.com/product/mmsw0006-dedicated_pin_for_geofencing_alarm/
https://marvelmind.com/product/mmsw0006-dedicated_pin_for_geofencing_alarm/
https://marvelmind.com/product/mmsw0006-dedicated_pin_for_geofencing_alarm/
https://marvelmind.com/product/mmsw0006-dedicated_pin_for_geofencing_alarm/

- Modem HW v5.1 [yt ER EE A= 5| 15 22:

?}nn En l Not ¢ t l | Not connect |%

Q =2 =1 PA4/DAC
ot N I

NN
\l l—~| Gefencing pin |
B

—{ PB3/SPI3_SCK |

| PB5/SPI3_MOSI |

| 12c1_scL | | Ground | | PA15 || USART3_R;( |

- Mini-RX At LRI A= 5 |11 5 &

a0t g 84S ET OO0
Ials 7Y =S = cana
ooalls E 00
o .= 3 = 00
= |z Z E 0o
| = B O3 =] E;- e
s uuD"
=

=
T =
A
DFU o
= 1M Og E:j l:ll:m:::I
= 200 Nf=
=] o O oo

Oco0pooo Buﬂ ol s,

Ll el 1O

UART

| T r— ] l
Geofencing pinll RX D- I |

| |
UART uUSB

| vCC D+ | GND

- % dashboard 5; TG4 BB IER: beacon, H{EIR{E R F1 R I Interfaces:

Interfaces

UART speed, bps 500000
Streaming output USB=UART
Protocol on UART/LUSB output Marvelmind
PB4 pin function SPIMISO
Quality and extended location data disabled
Alarm pin function Mone

Alam pin mode n/a
Streaming mode License SW v7.1 required
Debugging data disabled
SP| data output disabled

°Q])Marvelmlnd

298 robotics



299

- JF/& Alarm pin function Z%&:

Interfaces

UART speed, bps 500000

Streaming output USB=UART

Protocol on UART/USB output Marvelmind

PB4 pin function SPIMISO

Quality and extended location data disabled

Alamm pin function Geofencing ala_nn I

Alam pin mode

Streaming mode

Debugging data

5P| data output

Low level on alarm
License SW v7.1 required
disabled

disabled

Interfaces

UART speed. bps

Streaming output

Protocol on UART/LUSB output

PB4 pin function

Quality and extended location data

Alarm pin function

500000
USB=UART
Marvelmind
SPIMISO
disabled
(Geofencing alam

- RR PR IR Bk 5Pl dea oe

&5 B

(KB HRE

HETES

- MEEEEERED

RGN 5 BIIRZS

- 0.0V

Alarm pin mode Low level on alarm I
Streaming mode License SW 7.1 required
Debugging data disabled

disabled

TR 5 RS

VAR TN

- ZRE

°Q])Marvelmlnd
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11.20.8. Islands Ih&E
SW License 0007:

EHiH Islands ThiagE, FEE MMSWO0007 1 r[iE, LI} 7.200 K LA EECHThRA)
Marvelmind SW,

Submap islands

Price per beacon.

I RE LI 14 hedge AR [RIRY T~ HiE,
BIEFE (UL 2 NFHE, 4 /NEE beacon Fi 2 N5 beacon Rf)

I Dashboard - obots management v7.200 ultimate - o Xx
File Langusge View Famaare Licenses Help
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'm? Marvelmind licenses

CPUID
|022[}53

Order licenses

Select license file

License list

Sel Description
0001: Up te 100 Hz NMEADT23 output by IMU fusion location
[] 0002: Heading packet GPHOT for NMEAD183
[] 0003: UBX {u-blox) protocol for PX4
0004: Multi-Frequency NIA (MF NIA)

0003: Advanced SW pack

Cty Status

na

Buy license

Buy license
o [pcivad
n/a |Activated

[] 00D&: Dedicated pin for geo-fencing alarm Buy license
[] 0DO7: Submaps islands Buy license
0008: All hedgehogs update in every cycle (MF NIA) m
0009: Ultrasound+IMU sensor fusion post-processing n/a
0010: R5-485 instead of radic n/a
[] 0011: API for manual distance measurement Buy license
[] 0012: Lecation update rate boost Buy license
] 0D13: Virtual pen drawing Buy license
0014: Super-Modem APl via UDP n/a
001%: Autornatic submap self-calibration n/a
0016: Streaming data via UDP n/a
[] 0D17: High rate extrapolation in mobile beacon Buy license
0013: Modem firmware for Super-Beacon n/a
001%: Autonormous indoor flight support for DJI n/a
0020: Processor speed boost n/a
[] 0021: Distance Meter App Buy license
Close
Cloe 0017: Unknown license nfa
_ 0018: Unknown license n/a i

11.20.9.

S A

AT & Hedgehogs & FEI#AE &

hedgehog £JE I H"ShEZ AL FZE  MMSW0004
MMSWO0008, L & 7.200 K VL b #hiiAsi) Marvelmind SW,

(MF  NIA)

fn

HIIRERE MF NIA FHETA 5] beacon [FIBY A5 (£ LA ENA S AT IR T, LL
i AR,

fERF

- RRGHETE beacon ¥EIMIE MMSWO0004 1 MMSWO0008 #3%4X:

- 3%# modem:

°Q])Marvelmlnd
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Device address (1..254)

1

Long time sleep disabled
Window of averaging (0..16) 0
Distance fitter (0..16) 0

Max. hedges readout per cycle (1..255) nsa
High resclution mode {mm) enabled
Detect new beacons on frozen map enabled
Temperature of air, “C (-20..60) 23
Update location mode Automatic
Submaps islands enabled
All hedgehogs update every cycle disabled
Advanced settings

[] Spat fittering disabled
Parameters of radio

Uktrasound

Interfaces

Georeferencing

AT A # 50 beacon F5 /& H1 5 T,

FERE=Z 1S H"FT A hedgehog 5 EIIHUR", (£ AT L 88 o AR /= SR (AN R EhRE L% 1))

°Q])Marvelmmd
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11.20.10. AR+ IMU RS

o SW License 0009:
I HEESEZE MMSWO0009 4%, Ultrasound+IMU sensor

fusion post-processing.

FEWNENARGIE GPS WL E AL HTHEFLIN 8-16Hz, XN R L5 LW R RS 2 95,
BFFIERTA N

Price per mobile beacon.

FF 4 FURTERE TS 100HZ K& LA A9 —Fh ST D5 1AM IMU Fif 7 I 18 el &

B PITEARIR AL IMU - FOAR R T8 o =R AR e, DL KR 7 8 FE R R 2B 3 A4 AR
%D?E{a%’r%f o

FA R IRAR Rl G AR =5 PR E LR STHY U R A

PRI B IR T e g pRs TV ATLA

PECEREE XSRS ENBAITEAR, BMX /i, 1BHRAES
e 2EPSS

A IMU B ERRN A PR = N E LR S

_1\

AT IMU &R & B PR == P E AR T (RL5R)

HEMYAE IA R I8, X NIA fi MF NIA A9SCRERIFE R SIRHE,  It4h, Super-
Beacon fl Modem HW v5.1 Bt S 425, Hoph i ] $ed8 S R,

‘Q])Marvelmlnd
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https://marvelmind.com/solution/fast_indoor_positioning_system_based_on_imu_sensor_fusion/
https://www.youtube.com/watch?v=6D4BQgilxn4&t=1s
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11.20.11. RS485 B XL .
SW License 0010:

I IhBEFE B MMSWO0010 #324%, RS485 instead of radio.

Price per beacon.

HEhEEF Super-Modem 5H-[E & TIEIR2 Bl RS485 45 4 A1 TIER:, #%
X ISM BB TCEREBIER:, M ELBIESE AT, BTN LB AT, HEhrEdE
WA,

EE - 2R RS485 #:X, 1B/ Dashboard HEFIR & HFT I HIZE : Configuration
— Communication — RS485 Instead of Radio, E{&H15% 5 : MMSWO0010 14 [ IETT
[,

FRIRE

- Super-Modem

- Industrial Super-Beacon-Plastic

- Beacon Industrial-RX

b Intefaces () collapse
Streaming output LISB+UART
UART speed, bps 500000
Protocol on UART/USE output Marvelmind
BExtemal device control Mo contral
PB4 pin function n/a
Stream location data enabled
Calc and stream speed (adds latency) disabled
Raw inertial sensors data dizabled
Processed IMU data disabled
Raw distances data dizabled
Quality and extended location data disabled
Telemetny stream disabled
Telemetry interval, sec (1..255) n/a
Locations of other hedgehogs disabled
IMU via modem {+) expand
|User payload packets from device (0..31) 0
Alam pin function MMSWO00E required
Alam pin mode n'a
Streaming mode MMSWO005 required
Debugging data disabled

'l 5Pl slave data output n/a
Stream realtime timastamps enabled
disabled
Discrete input instead of UART TX disabled

1

°Q])Marvelmlnd
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https://marvelmind.com/product/super-modem/
https://marvelmind.com/product/industrial-super-beacon-plastic/
https://marvelmind.com/product/industrial-rx/
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11.20.12.  FEENE AP

I ZhRERE 2 MMSWO0011 ¥ AJ1IE,
HIIRE SRV IESE T AP i Fah &5 trEIE AR BRI,
TER G AME A, BB PR [RI R
1. HREEEE IR E
2. (EMEEE R B XS o E tRE T E AL
a1, RASE T HEWN B SRS B EE 2 BRI R £, EEH PR
45 B B RATA R B 2 O R B IR AR A Ik
FoifiEN & APl R FNER G L EAR G ML SR 2 BV A, HORER
BAFAEFHIE, TN BEEEIREMEEE R BRI,
THFNIRE -

Super-Beacon

Industrial Super-Beacon-Plastic

Beacon Industrial-RX
Beacon Mini-RX
Modem HW v5.1

Super-Modem

SW License 0011:

API for manual distance
measurement.

Price per beacon.
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https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/industrial-super-beacon-plastic/
https://marvelmind.com/product/industrial-rx/
https://marvelmind.com/product/mini-rx/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/product/super-modem/

11.20.13. LB EFEERET

o SW License 0012:

Location update rate
HETZhEEFEZE MMSWO0012 14 AJiIE, boost.

Price per beacon.

ZIRE Pk (B MUY SO 2 [BIRORY e, DR b 6 i S R AT T 20-100%, Bk

ok T4 440 :Marvelmind Indoor Positioning System {17 {& 5 #78 RF1 H FP dB & 5
SR 38 5T VBRI e P WA 18 4 o5 R B B ROl SRR, KT B, v 2B U (3] 4n A

O LRSS 5 IR ET) beacon)sl F P A7 & SR Bl A vl ., HiEURES fa, oL/

X B i AT S e, BRI S S, vl SEIL B & (7 1 BB

EWCRRZ I RE G- AT HAh I A, DU D/ VR - I SR IE S5k 40+Hz AU (E

HLZIEEIES !

AR fi s v B BB SR I [ AR

Marvelmind Indoor Positioning System /. (& S #ms =R f0 H P B8R R &

XEFHIR

Super-Beacon

Industrial Super-Beacon-Plastic

Beacon Industrial-RX
Beacon Mini-RX
Modem HW v5.1

Super-Modem
ERRYLRH:
1A
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https://marvelmind.com/how_increase_location_update_rate/
https://marvelmind.com/pics/marvelmind_robotics_location_update_rate_and_user_data_transfer_rate_table.pdf
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/industrial-super-beacon-plastic/
https://marvelmind.com/product/industrial-rx/
https://marvelmind.com/product/mini-rx/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/product/super-modem/

11.20.14. EINELRE .
o SW License 0013:
HEEhEEFEZE MMSWO0013 14 AJiIE, Virtual pen drawing.

WIHEER YRR beacon FAIEEINE, 1ERRMai i LR, Wiy o e mepilebeacon
beacon JEFE4 +90°, FLA{EAREE FELIRAGE I T &8 517 51 beacon,
F IR -

- Super-Beacon

- Industrial Super-Beacon-Plastic

- Beacon Industrial-RX
- Beacon Mini-RX
- Omni-Microphone-IP67

- External Microphone-IP67
- Modem HW v5.1

- Super-Modem
SRHHIARM
- 1A
HEFFRCE
VER IR i
- 2MEHARRSNER) Super-Beacon, 40 31kHz 1 45kHz, “Z23E/Eht 5 51
&
- 1/ Modem HW v5.1, {ER#EH# %445 Dashboard sl itHAL
TER"HEIAE"
- 1/t Omni-Microphone-IP67 1) Super-Beacon (JoiFi&#H%) s
-1 x Super-Beacon fiZ4|i& Microphone-IP67 (5 (&%) 8k
-1 x Mini-RX At Omni-Microphone-IP67 (75 &%)k
-1 x Mini-RX B4+ & Microphone-IP67 (75 1E#%)
41i& Microphone-IP67 & Omni-Microphone-IP67 F/ER"ER" LIE T4 HE,

RV G- ENT HURTR AR T DI RE — T 1, LASR A5 5 v A BT = i AR AE AR —— M T SE I e
(aeTAiENIlEN vl

HLFEBSH:

- el e EAT BT SR TR SE AR ?

- Marvelmind == N EN R ST ENL H8 =R 5 1] = Hodi e s R 3 &

‘Q])Marvelmlnd
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https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/industrial-super-beacon-plastic/
https://marvelmind.com/product/industrial-rx/
https://marvelmind.com/product/mini-rx/
https://marvelmind.com/product/omni-microphone-ip67/
https://marvelmind.com/product/external-microphone-ip67/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/product/super-modem/
https://marvelmind.com/how_increase_location_update_rate/
https://marvelmind.com/pics/marvelmind_robotics_location_update_rate_and_user_data_transfer_rate_table.pdf
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11.20.15.

I ZhRERE 22 MMSW0014 F AJ1IE,

Marvelmind API via UDP

Super-Modem # X Fii@sd UDP 1 f Marvelmind AP, 2R3k, 343 Gt T i

Dashboard &/ TCP & UDP i/al,

Marvelmind AP| =7 5542,

55 H L EhE, 1B 7E Super-Modem RO E R A IP MihkFn AP i

Wi-Fi/UDP settings Write Wi-FIUDP

{1 WirelessNet-80

Wi-Fi

Wi-Fi network name

Wi-Fi network password

enabled
WirelessNet-80

Show password disabled
Wi-Fi reconnect timeowt, sec (10..65000) 120
Static IP disabled
Static IP address n/a
Router IP address n'a
Wi-Fi RS5I, dBm -56
| Own IP address 192.168.100.12 |
LIDF destination IF address 192168100 .24
LUDP destination port (0..65535) 45100

I LUDF port for AP1 (0_65535) 43200 I

SERRIAIE S DA (55 10 &)

PLUF &5 UDP & Marvelmind API ZE#2%] Super-Modem #7341

SW License 0014:

Super-Modem API via
UDP.

Price per Super-Modem.

BN C\Windows\System32\cmd.exe - mm_api_example udp 192.168,100.12 43200

62, Y=0.000, 7-0.000

in\Debug>mm_api_example udp 192

.1ee.12 492606

c0])Marvelm|nd
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11.20.16.  FHIEHNER

0 SW License 0015:
HIhEESE B MMSWO0015 14 AJIE, Automatic submap self-
calibration.
%i@%fﬁﬂgﬁmi,ﬁ\: beacon Zl@ﬁ’)ﬁﬁ%,’ﬁﬁ’g‘)ﬂpiﬁE@]\Eﬁ%%Eﬁ%ﬂ?ﬁ‘ Price per self-calibrating
submaps.

FEBR I SAOME R A, R BT A - B R et - i B Hh DB B

TEMNZ S 1 M E HCENZ R UG, C R A ok 28 oAt - i B, DA SREI S AR I )58 %
o BH A M AR IR AL RO, LN Y 255 - B2 1B A7 A 2 S 1 1O
HZE T ME LS ERE 125 T 1A,

WA, P T LOBEE B A HEBIRE, 18 B IR R R EA 3R RO B M B R = 18
BRI E IR SRR,

Submap0 Submap1 Submap2
Self calibration Self calibration Self calibration
disabled disabled
Calibration source Calibration source Calibration source
from submap 0 from submap 0 from submap 0

1. HFEEZFE 0 #9281

Submap3 Submap4 Submap5

Self calibration Self calibration Self calibration
disabled disabled

Calibration source  Clibration source  Calibration source
from submap 3 from submap 3 from submap 3

Figure 4. Absolute calibration based on reference submap 3

‘Q])Marvelmlnd
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PLUF &8 H I ZhBERIREA -
1. {£ modem /&M MMSWO0015 Fr[iE (G4 FHIE—1)

2. BEE-/EHEIFE R Self-calibration

Plane rotation Y, degrees (-360.00..360.00) 0.00

Plane rotation Z, degrees (-360.00..360.00) 0.00
eff-calibration enabled
elfcalibration interval, min (1..255) 5
alibration source fram submap
et calibration from submap (0. 255) 1]

Stationary beacons visible disabled

Service zone visible enabled

3. WTZ%F#E, "Get calibration from submap" FJER N FHE [ & #Y
Yrr (BN, 257 #iES% 58 0, "Get calibration from submap" = 0)

4. WAH B, FEf "Self-calibration interval”

5. WAZE T HET beacon X BRI RE (BN & E)

- Please remember enter reference distance in submap 0
- Reference distance not entered in submap 0

- Map is not frozen
- Calibration updated in submap 0. Measured distance 2 469 m, reference distance 2.457 m, coef. 1.006

Freeze average for pair

Don't use distance

Freeze all

Unfreeze all

Enter distance for pair

Clear cell

6. SRECRFYL I ] H

7. B®E-/IESE A, % "Calibration source” H kA "from submap”
, RS EL RS E T HERRIGR

Seff-calibration MMSWO015 required
Self-calibration interval, min (1..255) n/a
Beacons for seff-calibration n/a
ICaIibratiun source from submap
IGet calibration from submap (0..255) 0
Realtime player {+) expand

WAE, FHIE 1 5 2E 1 HE 0 PRYENT IR ERE, (EEEEN 1 EIEL A]
LISIH— 1251 H#iA,

°Q])Marvelmlnd
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11.20.17. UDP &

SW License 0016:
o I LhREFEEE MMSWO0016 1F Rf1iE, UDP streaming support.
HshiE S Frimad UDP BH TR . AR
KFNRE

- Super-Modem, fTtiEi Wi-Fi EfJ UDP E#E:M Super-Modem #1754
UDP Jicf& %

- Modem HW v5.1, A Fi@id{T& IP_ (540 Wi-Fi 8¢ Ethernet) M Dashboard i
1Tk
WEER

- Marvelmind # 0

°Q])Marvelmlnd

robotics
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https://marvelmind.com/product/super-modem/
https://marvelmind.com/product/super-modem/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/product/modem-hw-v5-1/
https://marvelmind.com/pics/marvelmind_interfaces.pdf

12 froi%
12.1. N 3 KTH DI EAML

Marvelmind #24% Marvelmind S=N"GPS "R 415 DJI TEAMUER IR 522, it

DJISDK, FA M DJI g fnze 2 7 Marvelmind Sz H) Android FHLSEELXS DJI &
NALAYERERFR 2]

r— 20x20 KFHUE + 1 ZE T AN

Super-Beacon
([ 7E beacon)

N

BH{LERM + AT

1

1

| SIITA,

L
. L e
| A
- b

(%h beacon) :

1

1

1

1

1

1

DJI EAHL ; ' - - i g g———— .

DJI FEAML : Dashboard : { i Modem HW 5.1 : : | Marvelmind R + DJIE#E

SN Manveimind RETESADIMINS EADIEA T E - TRGEN, TRMETE AR SRR, MY beocon e | i

; B H L meeEeeBR | B ORBSUSSBRUNTE L andod o, mse |

v’ WMS 785 Doshbooard ;@2 H s Yo D g H
£H

- 9 DJI EANLRAEH EEN KT
- EEMARR. SR T4E. REE R
FERITR -
- %M Marvelmind Z=EHN"GPS" &£kl &5 Marvelmind R AHFEFSE3 B 4= ¥4 T
TAERE :
- JEECE T Marvelmind Indoor GPS %4t ] DJI SDK SEIIX DJI JE AHLA R
ERFOE £ YT
BOR
- DJI EAHL#ZIR Dashboard HEOMTA H 81T, FAERT EARIIFR B 45/
IR, IERFELIERMG AR —E & 1% E] WMS 8 ERP
- B EREEH

°Q])Marvelmmd
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https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/modem-hw-v5-1/
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B .

1. 4 x Super-Beacon — [ i€ beacon

2. 1 xSuper-Beacon (33&{khk) - ) beacon

3. 1 x Modem HW 5.1 — & £ o 2eth] 25

4. 1xDJl EAWL — #IREEXT G (BZ 1R T 5 X FH DI LAHLEIER)

5. 1 x DJI 5B 288 + 223 T Marvelmind DJI B2 Android FHL — L AHLE E
TKATRE A

6. 1 x Windows/Linux 1A — F +% % Dashboard F-#c & R 4t

XEHIEADFIER :
FAHL mIERR B EFHRAN MSDK A
MATRICE 350 RTK* DJI RC Plus 54.0
MATRICE 300 RTK* DJI RC Plus 54.0
MATRICE 300 RTK* T 5 DJI RC Enterprise 5.0.0
DJI MINI 3 DJI RC N1 5.3.0
DJI MINI 3 PRO DJI RC N1 5.3.0
DJI RC Pro

DJI MAVIC 3 M* DJI RC Pro Enterprise 5.2.0
DJI MAVIC 3 ENTERPRISE DJI RC Pro Enterprise 5.1.0
RFI*

MATRICE 30 %&%)* DJI RC Plus 5.0.0

*FRLFALIE 5 T 1E A EFF MSDK 5.0, (AR, FellT i iRImAaHI 2
RRTTHEFE,  1E0B T B info@marvelmind.com 571 TH 7.

cQl)Marvelmlnd
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13. W WIOIERE
BRI A2 e DL T

1 JE beacon WJIEM T IERAT 4 2

- beacon Z EIJSERRIEE VN < 30m, HALEEEAS beacon 4 H Y 4k
beacon 2 [BJ{:#: {1 & {1
2 beacon IE# modem FJLLE % T 2

- TEFFIEZEEY, modem £| beacon HIIE & AIAE E K

3 4 hedgehog £ Dashboard H'E Rkt E 8B A, Z LT
?

- B - EEEAHRER TS
- R - RGRERTTRRRENMCESRE BEFEETER
- BH - BB EAERE B R E S

4 R AIRERTY) A LS

- PR RIRER Y CURIERE (IR EE L), BRI G, AREFREE S
% = I8, AT LUE A1) Submap Dhee, 78X P il T BRER AR 2 ik

5 SRSTEARARIE RO =R T andfa] TAE?
- BB TIEEIAEREL L 0°C - 40 °C ik E
- HSTTLMENS 3% TP B S beacon(FRAMEL, [ HREL L)

- A AILUVERSE O R RS, B

info@marvelmind.com
6 beacon & EARIE. Bid. Pii5. PikRbise/?
- - ARSI (BB AL . TR M) RS TR IE R BT
- RERTDMEX R T E R HAh 2SR beacon(F AL, B IEALSE)
7 ENLS G Hm N2 B R IEREY B2 £ 402

- RERGHURTERERIEL, a0, an R BET 9 16 Hz, MAER 9 1.2:1.5x60ms

°Q])Marvelmlnd
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- EIRAETE beacon 2 Bl KIEESHY 1.5 fi5, 1B WRATHHEE rhrOR A Y
EARS Xk, BEE,H5 beacon MEBE LA E T beacon HIEITH:
ST S, AT BES IR B LA 2 AME T S BUENL IR 2421 K
8 n{m¥|r beacon ZE&H IMU?
- KEBSXKEZE L beacon EEMBEEITE /IMU - &5 IMU

USB %3## beacon:Dashboard => View => Accelerometer data

e

- B’
9 BAJERFAT IMU 1 beacon F1ER ) beacon?
- \JLL (hitps://lwww.youtube.com/watch?v=A4aRsjH2-_E)

10 #£# 915MHz A2 433MHz HWIERZ 24 ?

- 915MHz FRATAEE - MEAKEDN MR - XEEXRR ISM
ER (AT I - R=EMENANRF MR ) 9 915MHz

- 7EBRIMA 433MHz

11 RETABEN USB 1E#E ?

- FEAHERRKERE O UsB 245 - R usB
EELIMOA - BREMEL - —REAKUVBEERTENRE - BFE
ATHEMIRE

12 beacon HIEARIEEEE ?

- BH, EE, BYENEFBEIERKE ZEEB HEWRR"MAEE, v
4.9 beacon BNMEEENEETCEZAA 90° GREE) - Mini-RX #
Industrial-RX B HSEE XN 180° (REE )

13 N1t 4 Dashboard £~ A#8% 4 4 beacon

- REBNTFHEREHIAN 4 4  beacon, MMEEE 4 ANLER
beacon, BEIES—PFHE - X4F beacon AR E LR

321
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14.  SIEHFRIFE

IARR G IUE IO, 1SR LU T B 8 TR

Pt Longuage Vi Femame Lcorwes ey
W Marvelminy
prwre
] ¥
...... 2a
c
T Frmmare upcee Herige?? - o x
= S — — -
Fld o &
o ) [y
—
=
—— =y e
= =
Freeze sowen 3
- R
[omortinadt =2
3 s Lo 3 | | | "
A
[—
o
B3
- | L ...
— =1
B - T
==
=
=1 [ I
- L
=i +
e | O 4[] owes] o] u] m] (u] (u] (m] (] (u] u] (m]
m@s [ w0 O _===0 o ] O === ] @] (8] ] ]
e 7 vomm Tacszte 3 Ml Stedon

- ¥ % modem %1 beacon B SW

- UE, BEDEEEETH beacon il modem, F{£ Dashboard #1#% T Default #2250 (58 SW
i, 1B T Default #Z2£HLAffiR beacon % HERIARE, &0, modem FIEESTERIRMIEIE
)

- 4 modem EH:H| PC B, #% F Erase map

D Deshismard - robots management ¥7350 ulbemate - o0 x
Fie Linguage Vew Femaare Lcenses Help
Q) marvelmind P —— e chnges Cancelchanges
ey cPuD ooyt cpbear | 62646
T X P | 7053 e 1513
chee
cl|- : : : : : : : : : : : : ckrwddeds 6k
Sehwlae vaSSH 4m
Toe o st s W7/ ABN/0
_ | . . 5 . . . 5 5 ) s . ) 551 e v, e | Modas
.- . s . . . . s e . . s s oaa . - .« e . . . . . . . - RES1in device . dlim na
—— i buauency band [ s e
w20 ] . . . - . . . . . . . . . Camreueney, it 590
C— - @=="
=== |e=z o :
Prp— s S Longtme seep dnsied
- § o e o sreea .16,
Freeze scroen = Darce ter 0. 16)
e oo [
o i C i machson o ) e
g g 2 Detect rew beacons on fuzen map enatied
- X Tempersuee f ar. (20,60 z
S =] [H1] | thomecmon mocn Lowoe SW 7 1 mared
-
En Ospttemg sesies
=0 Paaneten o g
s Usmund
E= rietaces
= T enspies
== === ==
=3 Servce zones acive et
=2 ez T | emaies
. = e 5
o - .. E> Paed bescons snge vaie dustied
&£ . [ nomal

e e e e [ B [ B (I R I e e R e I e e [ = sty || [ et [ e | [ e | [T | [
e e e e e e e e e e @ (e o | oms

IndocaGPS | |[]  Gevet
Connected: COMA! XA V. 3TR RaeS2He 2 Shtotsl Ofsied 1%

(mljim)

BEFR LM

Precise Indoor "GPS" FA i/l £51x
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https://www.youtube.com/watch?v=JmVjpypEc04

323

14.1.

JE RGN EIRE

IA FI NIA #J SW A<[H]

X IA, SN fE AN E SR A [E E beacon

HREAERS SW, Inverse RZIER Inverse Architecture(lA) SW, Non-Inverse
% 21/ F3 Non-Inverse Architecture(NIA) SW (ZR¥XIEE )

{#FARNEHAIR beacon EBEA 3.5V sl E, BN - BEFE 2-3 /AT -

## modem 5 beacon & 1-2m BIIEE, IEET I OJEES 2 beacon TEA BT
RN
- REVTRTRERFIRE, SUESREA KGR

- REWNG-& R FIRE SRR ST
- R ATHERE K LRI B BB ATLAT HL g 7 I

i 4 B B4 IR USB 248, % USB HEEH D@, 1B Hmgss, [H—MRAeHnHE
& A FFHA beacon {EAHE F T34 beacon

BT ORAE I [R]— RRA B ) SW

HE SW B, &% F Default #2508 LLfi % beacon i HERIAIRE, #0 modem Al REE(E R IR
R TE A Re

MBI BAIEE IFLE (10x10m 7%, 2 4 [E7E beacon)
B0 beacon 2 B
SeREEHE, TREGHIE, SR/EI%EE" hedge”

JE%, BRIAE — HW v4.9 5 5, Super-Beacon A 20, Mini-TX A 50, Xt TAiEE, W]
REA 10-50

Mini-RX beacon mIGER E fER, FEXMIFILT, 1BHITLL FERAE

fis 1 DIP J¥ %K1 beacon
Fees 1 /N
FTJT beacon, i@id DFU Programming et #it) SW, X5 HFEE 1 /Y
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15. BRI

ARAFINEZIFEE, BEFH About us

T 23k, IBRHENBRAXE info@marvelmind.com
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