MDBC RTK P SYNEREX

SMC-3000 Robotics

ROS2 27d AHA]

SYNEREX, Inc.

SMC3000
ROS2 2% HEAM 1 of 16 SYNEREX, Inc.



MBC RTK
= Xt

Q" SYNEREX

p.am» High-Precision Positioning

A = O 3
2 SMC-3000 THEIE CIZ oo 3
2.1 = L = e B OO 3
2.2 DAZD ZEOD oo 4
3 SMC-3000 INS AT BEBL oot 7
3.1 LEVERARM, ANGLE 7 BERL o oooeeeessesssesssssssssesssssssssssssssssss s ssssssssssssssssssessssesssssssss oo 7
32 INS TIOTE] B8 HE B e ssssssee s sssssses s sssssseee s 14
4 ROS2 Humble OflAl SMC-3000 AFE BB oo sssseeee e 15
4.1 SMC-3000_ros_publisher.zip IEZ CHR...oocooooooeeeeessseseessssseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssseees 15
B2 BB e 15
SMC3000

ROS2 M7 MTHA

2 of 16

SYNEREX, Inc.



MDC RTK
1 7R

SMC-30002 ROS22t Az 3}

= YEo| oisiA Zlsst =AM YLCL

SYNEREX

High-Precision Positioning

pN

X ROSOIA SMC-3000 INS 7|52 AME3H7| {shMe= XY ZE 22 H78310] UPrecise 23 = At
85f{OF orL|Ct
2 SMC-3000 \+AMu} o1z
2.1 MEA L S¢ ZTE HA
LTE ANT
— GPS ANT
A8 X -
— SaT-mAann GPS UARTA UART 1
Robuiics s |
GPS SERIAL
everywhere precise moven .ot
for smart mobility (:: Baad DC |N .
powered by mpoc MCU UART DCIN 12V 1 2V IX__' _(?__I _CT)I_a_
—
USB-C :
5V MEESE
SMC-30002 ZA0f= ot ZEE J|g2Xez AZAZ ofof hLCt

LTE QtEfIL}
- LTE Antenna ¥ &
GPS QAHLt ZE
- GPS Antenna ®Z&
GPS UART1 X E (um}zhA)
- AR BA9t HZ
USB-C, DCIN ZE ( Ei1)
S E T
GPS SERIAL , 12C, CAN, MCU UART ®ZE

- AE o

SMC3000

ROS2 M7 MTHA

3 of 16

SYNEREX, Inc.



MDC RTK

2.2

012 =l

UPrecise ZT21US LI

g3 : https://en.unicore.com/products/uprecise.html

(e =20|HE EX|8HOF LEHA UARTT #H 0|5 ALE7HS)

Q" SYNEREX

p.am» High-Precision Positioning

MBEOAo = PL2303_Prolific_Driverinstaller v12102 CHREZE &jjOf &HL|C},

1. B4 4% B3O

command Description

unlog HMEEEO| output HAIX|E 25 disable. (ZEHH 7}s)
freset S X7|% oiF Fwel RV|EFULE F-FHSHA| 23
version FW H7T =0l

mode SURVEY /UAV & &84 2t =9l

config 435 438u =2

MODE ROVER UAV

CONFIG RTK TIMEOUT 600 | RTCM {&A|7ZtE 600

GPGGA COM2 1

UART2E S| MCUO| GGA HIO|E 1Hz &

GPRMC COM2 1

(EH-

GPGGA COM1 0.1

UART1Z2 Sl HXEE 10Hz =

1= s

o H\ =2
UART2E E3l MCUO| RMC HIO|E 1Hz 32(E%)

BE

CONFIG COMT1 921600 UART12| baudrateE 92160022 HZ

(8 Z uprecise LAl HZA Z saveconfig)
9216002| CIE HEYO|E HZAA|l MBC RTK =&t

otal

—

saveconfig HEor d8uUE 78z NE
timeout DRO| &&= =[O A2 A& (EEHR)
alignmentvel DR 2 *|& =3
=
* T2
= = + o o H<3F A A
TES, MCE 0|89l CEtRRZ TeE 3aA MH0| 5 = UL

= 3 X}

0

SMC3000

ROS2

EERELDY

EXO
oS —1—

o
A0 RTK 7|0l AMeto] 4 ZLC (
2

ERELTENUCX-T)

2 LTE 2154l 3§

o
2o 7y

4 of 16

=M

SYNEREX, Inc.

23t o] HOIET ANY 4
mbs(d:


https://en.unicore.com/products/uprecise.html

MDBC RTK Q> SYNEREX

2. SMC-3000 Command 24 M7 Zf — FW version 14204 7|&
(o]

- UPrecise2| console®0]| 22 £0{d7| 7ts-HZESHAM AtESHA 2 ZA

1547 22t
7|zt & 7|24E =l Rewyg o H=saietojye 49
rtktimeout, com2, baudrate ZCi Q9|2 BAS
X ORA|D
unlog MODE ROVER UAV
freset CONFIG RTK TIMEOUT 600
version GPGGA COM2 1
mode GPRMC COM2 1
config GPGGA COM1 0.1

CONFIG COM1 921600
saveconfig

baudrate B ZA|
uprecise AT
ZX7|3HE UCHH 2 A HHOE TRCH Yo}

=]
pNXe
==

oln

3. SMC-3000 2| UPrecise Ul 2tAl A
Command 2Al0| otL|2t Ul Ao ZE MY JHSSICH — UPrecise €1F AEH SE|

%Recei\/er Configurations = (=] x

. X *All configuration items are displayed as the configuration status of the current receiver :
Serial port configu -

Instruction description: Message configuration
tMes=zage conf-

Differential age Instruction format description :

Output port: currently
Geoid undulation NMEA Message:
. GGA 1HZ GSA 1HZ GST 1HZ
Smooth function ~ O ~ 0 e
Ocesv 1HZ ~ [JGLL 1HZ v [JGNS 1HZ ~
RTK function [ GRrs 1HZ v RMC 1HZ v [OdvTte 1HZ
ZDA 1HZ v DTM 1HZ v GBS 1HZ v
STANDALOME Co- o o o
OrROT 1HZ ~ [JTHS 1HZ
SBAS Configuration
NME for Unicore exiension :
Heading configura O GGAH 1HZ v [ GsaH 1HZ ~ [0 GsTH 1HZ v
) . OGsSVH 1HZ v [ GLLH HZ v CGNSH  1HZ v
FFS configuration
[ GRsH 1HZ v [ rRMCH 1HZ ~ O vTGH 1HZ v
NS configuration O HPD 1HZ v O HPR 1HZ v [ HPR2 ONCHANGED  w

[JROT2  ONCHANGED ~ []THS2 ONCHANGED ~ [JTRAZ  ONCHANGED w
MU 1o main anten

hask Config

Metwork configura- -

MNetwork Serial Por

) ) GPGEGEA 1
rode configuration
Enter

RTCM Messages

. Query succeeded
Ewvent confloguration i

SMC3000
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4. SMC-3000 2| UPrecise 2%t 3t

@ UPrecise

@ Constellation

Mastorartena v @ B0s @S @G

EQ Data St

$GAGSV,2,2,08,30,44,137,43,13,14,208,20.29,16.288,38,33,15,312.34.773
$GQGSV.1,1.04.02.32.147,42.03,12.181.25,04,73.144,43,07.46.179,37.1°61
$GQGSV.1,1,04 0232147 42.03,12.181.26.04,73.144 46 07 46 179,44 664

$GQGSV.1,1,04,02.32.147,44,03,12,181,24,04,73,144.46 07.46,179.45.8'6F

) noo
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GPS UART1
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e CfA[ 1)

SMC-3000 H&= HOlM 2X|ot 4%

—

YoM X B2 LHE H
e OfAl 2)

MES OISH T W SUHH LA

sSMc-3000 T
Robotics N5

everywhere precise movement
for smart mobllity

powered by mBe.

YZF7|E22 180.00(=18000)2tF 2|F EO{A7| W= config ins angle 0 18000 0
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MBS oM T et gz dX|ot 32

20w Aq passmod

Auiqow pews Joy

juswanow aspald alByMLers
821300y

., OOOE-DWS

X 7|ZL2 2 180.00(=18000) 2F 2| E|0{U7| W=Z0| config ins angle 18000 0 0
o 0OAl 4)

HMEE2 OolaH T 2eknt 90 &= SO{MAM EX|ot 42

s910q0Y

. OOOE-DWS

=
@ o
= =

JUBWRAOW @806

heimoa
ekl
o=
Lpian

X 7|Z22 180.00(=18000), Z 7|&2Z 270.00(=27000) P& 3™ Z[O{A7| WE0 config ins angle
18000 0 27000

SMC3000
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config ins reset
. . _OIA
config ins angle 18000, 0, 18000-0f[A|

config ins timeout 60

config ins alignmentvel 1.0

@ SYNEREX

High-Precision Positioning

config imutoant offset 20.50 -1.00 1.00 0.03 0.03 0.05] Al

Imuatta 0.1
drpvaa 0.2
config insdirection auto

saveconfig

Alignmentvel (£7|2} £&X) 1.0 (Tm/s =3.6km/s)

o

Imuatta 0.1 (data output / £t s)

(imu &ENZE EA| / 10hz)
(]

Drpvaa 0.2 (data output / EH%| s)
($I1Xl, % &, Heading/pitch/Roll 4t

SMC3000

ROS2 M7 MTHA
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MDBC RTK Q> SYNEREX
3.2 INS IOl &= 8HY

DRPVAA HIO|E{ (IMU Z& Position, Velocity, Attitude Ci|0|E])
- DR7Z|&2 A2 fot d3hHe|Eo|M)0] 2=EH 2 HEQ £HRM  HEIO|
SOL_COMPUTEDZ} & GNSS+INS Z% 2[X|Zt0| & &
(SOL_COMPUTEDZ} Ofd ZHL AL X)
- OfEh ggof ek INS7F ZgE HIO|Eel B0 AlZto] st @At=A WHEOo| X|ZH0] &
OfX|= ZR7F Zdstr| ol AHE0| F25HofoF &
(E™AML 52 729 HEE F1 HO|HE AM85t= AS AYY EX. FIX7H EE ol 122+
XIZt AL or 10mO| S TX| YUX|ZUE A S
- DRPVAAOIMN LI2E 2[X|Zf2 ‘Degree’ 422 GGA HIA|X|(DMZLE)Q} CHE HIO|E{ 7} =K
7| W20 Heo| tHeE ubyo| Hawt

#DRPVAA,COM1,0,79.0,FINE,2334,104723.200,1310304,1,18,SOL_COMPUTED,NARROW_INT,WGS84,0,127,0
.16,0.160,951.180,35.99301669202,128.85708093429,121.9523,28.9419,0.0204,0.0180,0.0988,0.0020, -
0.0054,-
0.0005,0.0263,0.0270,0.0285,96.327314,0.585055,0.902793,2.4820,0.3788,0.6228,1,48,519,44000,44.0000, -
0.8976,1.8171,1.0000,96.327314,1.000000,0.000000,0.000000*d6bd 14d0

SOL_COMPUTED

Solution Status Description

0 SOL_COMPUTED Solution computed
1 INSUFFICIENT_OBS Insufficient observation
2 NO_CONVERGENCE No convergence, invalid solution

Covariance matrix trace exceeds maximum

4 COV_TRACE
(trace > 1000 m)

35.99301669202,128.85708093429,121.9523

'[DM Degree:Minute ] GGA DD -> DM Hzt

= L 49° 30.0' N A123° 30.0'W

* DMS Degree:Minute:Second
= | 49 ° 30" 00"N A123° 30° 00"W

*IDD Decimal Degree

DD : 35.99301669202
- #H3t: 35]0.99301669202*60°

. 35]59.5810015212
L49.5000° N A123.5000°W DRPVAA |

= generally with 4 decimal numbers. DM : 3559.5810015212
SMC3000
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41  SMC-3000 ros_publisher.zip It Ct2

A= CIHEZE M4 £ smc_3000_ros_publisher.zip TS = sl H|SLICt
$mkdir ros_ws

$cd ros_ws

S[A=BA BB

42 #4535
- smc_3000_msgs_ws O =0{7} DRPVAA TA|X|E build $F £ install 5t0] EQ3t HA[X|

g gatetLtt.

=

[©]
>~

FAlS
=

0
d

$cd smc_3000_msgs_ws
$colcon build
$. install/setup.bash

- smc_3000_msgs & & A= smc_3000_ws O =017t smc_3000_node £ build 3t F install

e
St m7|XE gdetet
$cd ../smc_3000_ws
$colcon build
§. install/setup.bash
- smc_3000_node & A&lTtL|Ct
¥ B AW F smc_3000_msgs CIHAEZ|0f S0{7F %t HAIX|E gd2Hinstall)siOF SfL|CtH

$ros2 run smc_3000 smc_3000_node --ros-args -p "device:=[device interface]" -p baudrate:=[device

baudrate]

K8 04

$ros2 run smc_3000 smc_3000_node --ros-args -p "device:=/dev/ttyAMA1" -p baudrate:=921600

SMC3000
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