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1 P2 SR/ /Product Introduction

SKM4507MR & — 3k RTK {5 kk B 5w A0+ 5 280 1% &Ko Py B OU s S B GNSS K 2k; 4k RTK 5%, 5%
JEK 2 5E Aok B B P AR RN 328 GPS. b3} GLONASS. Galileo. QZSS RN . HF L1+L5
BE AL ZFMBEREAC . =ZRhnig 25 I AEZ I B S N G FATE L, SKM4507MR-50FXT #ftsii RTK &
FEEE R E L RPN ZLAE L, 7£ GNSS RG MG SR LRI EE R R T EMG T, AMEBEEIHER,
SKM4507MR-50FXT FJ H 4liA5 £ T Wi de AR, A] 78 B A B TR) P S0 VR 2 3R E AT ks B s o« 0 R #25

SKM4507MR is an RTK high-precision positioning + DR terminal. The terminal has a built-in daul-band and
high-precision GNSS antenna; The integrated RTK algorithm, Achieve the centimeter-level positioning accuracy;
Built-in high performance while support GPS, BDS, GLONASS, Galileo, QZSS satellite receiver chip, support
L1+L5 daul-band positioning, three-axis gyroscope, three-axis acceleration, etc.; Through an online, adaptive,
combinatorial navigation algorithm, SKM4507MR-50FXT provides real-time RTK high-precision positioning,
speed measurement and pose measurement information, When the signal accuracy of the GNSS system
decreases or even loses the satellite signal, Without using the odometer information, The SKM4507MR-40 FXT
utilizes pure DR technology, It can also carry out high precision positioning, speed measurement and pose

measurement in a long time.

1: SKM4507MR-50FXT IE¥B/Top view
2 R F/Applications

& ZEHRTEAS B S 01/ Vehicle high-precision DR

& JE K% RTK =k i 52 7/ High-precision positioning of the cm-level RTK
& AXHEFREAZIE/ Intelligent transportation of buses
& 7FH% fE W 4%/ Remote vehicle monitoring

& JEiEA O/ Precision agriculture
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3 7= 4% K /Features
& U FF RTK £AK K& S 59%/ Support RTK technology and fusion DR algorithm
& SCEFTA R S & 4t/ Support for all civil navigation systems: BDS. GPS. GLONASS. Galileo. QZSS
& bl =5 P A & 4%i/Support the BDS-3 satellite system
& =ik 104Hz IMU JE W &4 i/ Up to 104Hz IMU of raw observations are output
& EERE, R FMmNGERE S RX, AT 477 /High integration, using the surface mount packaging mode,
conducive to production
& B3 BRI F i bR v 15 B i NEMAO183/Plug and play standard communication protocol NEMA0183
& i AU GNSS A, Iy H 7 T A 4E 4/ Compatible with the mainstream GNSS positioning

module, convenient for users to upgrade and maintain

4 7= &L K /Product Advantages

& RTK iK% 52 £/ The RTK cm-level localization

& U R B REE R 3R R A& S M 1145 L /High precision attitude heading information was obtained by
eliminating gyro drift

& R E B0 Nk BE 3K RS B2 {5 2. /High precision velocity information is obtained by eliminating vibration
acceleration

& T B IE LB 1k S B IS T #2 / Zero - speed correction algorithm can prevent navigation data drift

& ETHEMNMY EFR/K 2N HL/Extended Kalman Filter algorithm based on adaptive

& AR B BOKIRZE I GNSS ##i/Identify and isolate GNSS data with large errors

& I 4451 S 52 I T RS B 5E £ /High precision positioning is realized by pure DR

& HE&SH AR S H B R 3 3 P74/ Autonomous switch between integrated navigation and pure DR

technology

5 £ 0O % X /Interface definition
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11.6+0.5 i 1——GND
o {2173 O 8.4%0.2 2——RXD
o= 3—TXD

1 |'l 4——NC

MOLEX4# % 105308-1206 o~ 5——PPS
% 1105300-1200/105300-2200 i*-l 6—VCC

RXD:Serial Data Input To Gmouse
TXD:Serial Data Output From Gmouse

2: SKM4507MR-50FXT # [ % X/Interface definition

6 B O#ik/Interface description
HJH: SKM4507MR #4141 N HLJE VCC u A 3.5 V~ 5.5V, B ER KT 100mA . FEir 11 5 Hh 5 i
FE B2 (10uF A1 1uF) .

Power supply: SKM4507MR series input voltage VCC range is 3.5V ~ 5.5V, current requirement is greater than
100mA.Place decoupling capacitors ( 10uF and 1uF) close to the interface power supply.

UART i H: SKM4507MR #7913 HF — > 58 8\ X L AR 51l iE UART.
UART port: The SKM4507MR series supports a complete duplex series channel UART.

RS232 Hi+}-: SKM4507MR 1§ ] HL:t5 v RS232 #| UART bridge, ‘& & 3.3V W31 EIA / TIA-232 Fl
V.28/V.24,

RS232 level: The SKM4507MR series uses a single-chip RS232 to UART bridge, which is 3.3V driven
EIA/TIA-232 and V.28/V.24.

F5INO. | &Z#/Name M /HH Input/Output $#3iR /Describe % ¥ /Remark
Micro-Fit 3.0 ##3k/ Micro-fit 3.0 connector
1 RXD I UART Serial Data Input RS232 HiF
2 GND G Power Ground Reference Ground
3 TXD 0 UART Serial Data Output RS232 H ¥
4 VCC P Power Supply VCC:3.5V~5.5V

6 /22
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7 H4&SH it R /Combined navigation design principle
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3: SKM4507MR-50FXT #titf##EBl/Design diagram

7.1 EEHE/Rudiment

& I 5 5 & 4i/Satellite navigation system:

PESMAGRALIEIR, 2R SREENSHSENA BRESNASRE S X2 H B SRR, §n
WM 55, G BRAR RN, (M S R IR RBE R ERA, RHEERERE EAME T, DESNMAGHE
ATEMEM . Foh, AMEES KA, HEdE AR RN, DESMAGIREREITLELE WM Be
PHERURIRZE
Satellite navigation system has the advantages of realizing global, all-weather and high-precision navigation.
However, the satellite navigation system is susceptible to the influence of the surrounding environment, such as
trees and buildings, resulting in multipath effect, which reduces the accuracy of the positioning results and even
loses them. Especially in the tunnel or indoor environment, the satellite navigation system cannot be used
basically. In addition, even in the open environment, when the carrier speed is very low, the satellite navigation

system to obtain the carrier azimuth information (heading Angle) will produce a large error.
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& S HRS/INS:

Ve T WAL LUAR W7 2 O 2Rk, O8O I B R AR S R IR L, K e X AT ARy, B E AR
FIFHUARDR T, BURE NS 15 BIAE S ATALAR P ROERE . i A A AL B AR S B, R W] BLSRA R I AR E B . (BT S
PLARGEH T PRI R IR ™ B, RSN S R R, B o500 B AR 3 ek P SR AT vk L AR T L Ak A S
BV AT R S 3 0 R G AR A G I B Ak S T A

DR is based on Newtonian mechanical laws, by measuring the acceleration of the carrier in the inertial reference
system, integrating it with time, and transforming it into navigation coordinates, the information of velocity, yaw
Angle and position in the navigation coordinates can be obtained, and the carrier information can be obtained at
the same time. However, due to the serious gyroscope zero drift, vehicle vibration and other factors, the DR
system can not directly integrate the acceleration to obtain high precision azimuth and speed information, that is,
the existing micro-DR system is difficult to work independently for a long time.

& 445 50 & Si/Integrated navigation system:

TEMBEASG MRS RGN ZESMAGML A, TR EE—F/REEKEER S
FFEMUEE, RERRKSMER: LHEY PRESNM ARG IE TR, FHGE SN RSMEE SN R4k 5 T,
RIESAM ARG I TAE, &5 7 KRG E A a] FE1E .

The advantages of DR system and satellite navigation system are fully utilized, and the optimal navigation results
are obtained by integrating the two navigation algorithms based on the optimal estimation algorithm -- Kalman
filter algorithm. Especially when the satellite navigation system can not work, the use of DR system to make the
navigation system continue to work, ensure the normal operation of the navigation system, improve the stability
and reliability of the system.

& 2 HE 1/ Get rid of the speedometer:

A BN R GRS AR AR DR 7 &, SEBAHE BRI PR SR SN UERL, BRI E S
MNTRZRERRENTYINE, EHREEER, MABREZ2NE. £ ZHEMITK, /£ GNSS RARE THE L
FEAREE = R R P EAME SI, SKM4507MR-50FXT R4 5¢ 45 it 1 0 BARTHK, (AR 208 e SRR, ]
FERAC I 7] Y B AR SR HEAT ks B E A« MR AN 2%, 5 TiTdy LBUA BRSSP i A B, PEREAS 21 1 BUR R

Fo B4R, SKM4A507MR-50FXT #itk vl LLiEH: B2 THE S, B REEGREREFE R

Conventional vehicle-mounted navigation systems often rely on the DR scheme of odometer and gyroscope to
achieve high-precision navigation and positioning in complex automotive environments. Odometer signals are

very complicated to connect to many automotive rear-installation markets, and involve automotive safety issues.
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After years of research and development, in signal accuracy of GNSS system to reduce or even the loss of
satellite signal, SKM4507MR-50FXT system completely get rid of the dependence on odometer, just using pure
DR technology, can also be used for a long time separate car carrier for high-precision positioning, velocity and
position, compared with the existing related products on the market, significantly improved its performance. Of
course, the SKM4507MR-50FXT module can be connected to the odometer signal, which will achieve better
performance indicators.

& FAHZE A/ Vehicle attitude Angle:

SKM4507MR-50FXT 5 i #5 be Al ] 2 45 %5 MEMS 15t 1 284 O A 456, i B o3& N 8 ik B S B 17 5 P Mg A%
RS I B R AN S e, FEt— 0 AT DL ER B RS S, AT AT DA A2 35 T8 G I 45 22 405 1 4 0 5 i
FHI ST R .

SKM4507MR-50FXT navigation module uses years of MEMS inertial device research experience, through the
adaptive filtering algorithm to achieve the gyro drift and acceleration vibration signal filtering, and can further
obtain high-precision attitude information, so as to meet the requirements of vehicle monitoring and navigation
applications such as ramp detection.

& Gl 5/ £4i/GI navigation system:

SKM4507MR itk et 1 T2 S HUR FE IR Be RO 500, R THE SHREN&BESMERE, Y EES
FRSE RS FEBEAT IR, IR TR SR B, W ITHE S, —BRAIDESHESEEERERREY,
M HEAT 20 ST, 2, SKM4507MR 3tk sl 1 4H & S A Al 15 1t S i B E U1k .

SKM4507MR navigation module satellite navigation precision of the intelligent identification algorithm is proposed,
based on high precision navigation information, provided by the integrated navigation of satellite navigation and
positioning accuracy, which can identify if the satellite navigation precision is good, is to carry on the integrated
navigation, once found very poor even lost satellite navigation signal, the pure DR, in short, SKM4507MR

navigation module realizes the autonomous switch between integrated navigation and pure DR.

7.2 iR} KITechnical proposal

& T ENZRY, 315 RTCM2.3-3.5 1253 ¥i#E, SKM4507MR 1] SZHL 240 58 r, (EZ50 BRES T A) DL S JE K 2%

F T LA JE
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Based on the differential system, the differential data of RTCM2.3-3.5 is obtained, and the SKM4507MR can
achieve the differential positioning, and the centimeter-level positioning accuracy can be realized in the open
environment

& ETHMSHMAGEMTTN, KIAESRIIE NHREMSHUEL, MTACASEIAERRET, mEARL, B
TR S PRI N 1) A S8 26 e K B E AL

The combined positioning method based on DR can realize vehicle navigation and positioning in complex

environment, so as to realize high-precision bus navigation and positioning under elevated, tall buildings, trees

and other environments.

E. ErEE.
GNSS FiE. o dbEHEIRL. —N
= ¥
1 EeE MUBSHE
%ﬁ%i EE‘
LT S —

7.3 FRViBH/Programme narratives

& 4y ¥ ¥ B Differential precision

SKM4507MR i=H5 i€ r A o, IR BN 2 Bl < J5, B0 M8 F Al LLXH] 0.01 2K RMS [ 5E ALk B
fH2— EOA B G R EEN, EE Ak ATEOR T & E LR
SKM4507MR high precision positioning terminal, when receiving the differential data, can reach the positioning

accuracy of 0.01 m RMS in the open environment, but once in the complex environment, mainly by DR

technology to improve the positioning accuracy.
¢ HiESM/OR

PVE SN DR FH—F, HIESMARSH L —BEAELE, HIESimE =408, =408, =485,
SYEIEEE . M 15 fERGEE: PESMAGRH S4B M =4S 6 45 5.
DR is the same as satellite navigation, DR system is always working, DR output three-dimensional position,
three-dimensional velocity, three-dimensional attitude, three-dimensional acceleration, three-dimensional angular
velocity and other 15-dimensional vehicle-mounted information; The satellite navigation system outputs

6-dimensional information such as three-dimensional position and three-dimensional speed.
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1) HEFMPIEAERE: B SHEAPIGEE S, LauEd TR T 6455 S 0T 46 A B AE FE 7 1)
HERE, PrUlw EEMEER, BT RN H, SE TR .
1) Initialization process of integrated navigation: DR has no initial information, which must be copied to DR
through satellite navigation, such as initial position and speed direction, so the vehicle needs to run to form the
direction of the vehicle to complete initialization.

2) HEFHHRZERM: HE PO RG] TR MRS 0T A = 4860 &M = 4Ed 1) 248, R IE ST
=GRS . R DI B R = 2 Ay R AT SR AR, RS SR AR L =t R R = B AR & AR 2, X EER R
IR, RIE ARt i, RN REEYLARL, M20E T kalman 8 5% ST SR 58 A 1T LUK 1S it A
2) Error solution of integrated navigation: Integrated navigation system using satellite and DR output
three-dimensional position and the three dimensional velocity difference, 3 d of DR attitude, are applied to solve
the three dimensional acceleration and the three dimensional velocity colleagues to solve a three-axis
accelerometer and various error of three-axis gyroscope, the error is white noise, namely no statistical rule, is
random changes over time, The optimal solution can be obtained only by real-time kalman filtering algorithm

3) HaEFHMIGNE: R LR, AeSMARGTEEE TESHORMEIESIKSMIRE, B,
WAH — NI A2, BDA & E R PR S AR R SR PERe, ISR IE ST DU B SR e, iR
WIGRIN (AR R, T G ik SR IR 4 1) P
3) Integrated navigation training time: according to the above analysis, the integrated navigation system needs
by various error of DR, satellite navigation solution, therefore, must have a training process, which USES the high
quality of the performance of the DR satellite navigation to training, make the error of DR can estimate the oneself,
if the training time is very short, can achieve good performance.

4) HEFHBEERMEDE: FWMARTTRIERES, FE0HET. GERME, EHBESESRE, A
HSMEZEA -~ EDEREWMAEE, R DERERETHES T, BENY, SR REDERERAS, TLE

G S A LB R %, Bilan, S0 3R, 100%A1E B2 S, FEREIE, 100%MEHRESH, LIk,
4) Adaptive algorithm of integrated navigation: Vehicles in the process of urban driving, have open environment,

complex environment, and the tunnel garage environment, such as integrated navigation algorithm has a satellite
quality assessment algorithm, according to the satellite quality for integrated navigation, popular, is indeed,
according to the satellite quality coefficient of the ratio between the satellite and DR, for example, open

environment, 100% believe in satellite navigation, Garage tunnels, 100% DR, and so on.
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7.4 EfIMERE/Positioning performance

& HAESHMESERE /Positioning performance of integrated navigation
NATEE A A P2 AL 5 A b, A BT DR A o] 3 7 #48 mT DASRAS 1 05 0 1 o o R
People use high-precision integrated navigation module, hoping to get very precise positioning effect anywhere.
BE T ERAR AN IR BERE M, (H R B A — ARl S 1) IR 2= AW RN S HUE AR, HAT, RS 2 AN
BEIE B E AL ROR KR E, FATHEAR B SRR E AL B2 3%, BIATE 100 KirZEHN 3 K.
Although DR is not affected by the environment, DR is a navigation and positioning technology with the

continuous accumulation of time errors. At present, according to the positioning effect of garage and tunnel, the

positioning accuracy of the DR module developed by us is 3%, that is, the error of walking 100 meters is 3meters.

g R
¢ Jl'm;_...,,_:H"H&
p— e e i T B

LT o1
Wi R e
e -y 4&-'-:..._&:.:_;-&.-"" 3 —

="

g A — "' ”

S

RYIH N 42 /A garage somewhere in Shenzhen

X % 11 B i / Jigongshan Tunnel
& AESFMMHED B/ Anti-drift performance of integrated navigation
LESMAEREKAET, EMmE LR, LESES, BRESiE, 46 0% K e A E 2 5g 4Ll
IR, AT 4058 A 1 R S AR
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In the complex environment, the position of the vehicle will drift when the vehicle is stationary. After adding the
DR, the positioning information output by the integrated navigation can completely suppress the drift, making the
vehicle positioning effect more ideal.
& A4 SRR [ R/ Speed direction accuracy of integrated navigation

HeFMAGR T IRAFHEREME B, R4 T RSP NRRE T mEE, LHRES
JR B S TE A5 1 O T .
In addition to providing high-precision positioning information, integrated navigation systems also provide more
accurate speed and direction information than satellite navigation, especially in situations such as garages or

tunnels.

Kb 20ty GPS At IEE, MO A S SHRMR T, Wy DERMAREE /IR, S
HEFNRMEREEEE TR, HORNEERENEES HEBOR. ATRVED, EEPICERLES, TES
FUERBE AT MR AR K, Mg L i, WA T RER
In the picture: red is the direction information provided by GPS, black is the direction provided by integrated
navigation, blue is the speed amplification provided by satellite, green is the speed amplification provided by
integrated navigation, and cyan is the speed amplification provided by satellite. It can be seen that in the process
of vehicle low speed, the direction error provided by satellite navigation is very large. When the vehicle is
stationary, there is no direction information.

LA, KRR B R, T E R
In the process of the above figure, the yellow area is the information of the tunnel process. After zooming in, it is

shown as the figure below:
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WL AR W, fERREE AT, BESAUR A T ARE s AT [E R, AU, AT RARAS

b B AL EAE S
As can be seen from the figure above, during the tunnel process, DR provides very high precision speed and

direction information, and then can obtain high precision position information.

8 5 4%M:/Electrical characteristics

& BB 2 ¥/limit Parameter

¥ /Parameter %5 /Symbol BAE Bpr
B /ME/Min.
/Max. /Unit
B3 /power supply
{4 L L K /Supply Voltage VCC -0.3 5.5 Y
B|MAWH/ 10
I/O ¥#£/1/O Features VIO -0.3 3.6 \%
RF i \ 3% /RF Input power RF_IN 0 dBm
i L R4 /ESD RF_IN 2000 \Y
3 3%/ Environment
17 fifs i J& | Storage temperature Tstg -40 105 °C
7 £ /Humidity 95 %

& H S %% /Electrical specification
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&4 BME | ARME | BKE | R4
& ¥ /Parameter 5 /Symbol
[Condition | /Min. [Type | /Max. | /Unit
HHL Y5 H, J5 /Supply voltage VCcC 3.5 5 55 \Y;
1 N\ = 5 /input high voltage VIH 5.0 Y
i N JE /input low voltage VIL -5.0 Y
%y 4 ¥ JE foutput high voltage VOH loh=4mA 5.0 v
1t K JE /output low voltage VOL lol=4mA -5.0 Vv
T 1 i ¥ / Operating temperature Topr -40 85 °C

¥ A AEEERNAS SHEE, AR — R SRR, WO BT R T, e A
P Ah TR L 1 hAE, RIHIR AN 300mA.

Note: This product has a complex integrated navigation algorithm, so the power consumption is higher than that

of ordinary navigation modules. Please reserve enough power consumption for this product during the design of

hardware circuit, that is, the current is not less than 300mA.

9 1t EE¥8 #x/Performance evaluation

& GNSS # 4T B8/ Electrical characteristics one standard deviation (1 0 ) GNSS partial function

£ ¥ /Parameter #i3R /Description

B 15 3@ i / Tracks the channel | 128

BDS: B1l, B1Cl'l, B2a
B W4 B/ Receive frequency

GPS/QZSS: L1 C/A, LS

band
GLONA2SS: L1
¥ JR 3/Cold Start: 28s
TTFF
A Bh/Hot Start: <1s
‘ EATRE R L1+L5 RTK+DR 10Hz Efz: 108mWIE]
Fi, I Il ¥£/Power consumption
GRS <20uW
ER %/ Tracking: -165dBm
R [ Sensitivity
¥ 3%/ Acquisition: -148dBm
7K - 5& {0 5 B /Horizontal ST B /KF <1m CEP50
positioning precision S RTK /K 1cm+1ppm CEP50
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SKM4507MR-50F XT-#i % 14

EifE 2cm+1ppm CEP50

PR3 RS S 3%o x 47 B BE B4

PPS * % /PPS precision

RMS: 20ns

T# & ¥ i /Speed precision

<0.05m/s CEP50

] ¥ J& /Course accuracy

0.3degrees

NMEA Bk %/

The NMEA update rate

JENLH T 10HZ

MEMS JE 45 Wl &% = 104Hz

31 #5/Dynamic<=4g

£ 1F IR %1/ Operational
= % /Altitude<= 18,000m
constraint
i# J¥ /Speed<=515m/s
¥ #% . /Data format NMEA 0183 4 Ver.4.1 RTCM 3.2

11 il [

[2] EdIFE RS 5 ATk 100Hz

[31 JFhERZ R P EAE T L

[4] %M OVHEE 45kmih; @3 kb
(5]

R R IR B ey, fth s 1.8V, HEE 10Hz, &G

10 B R ~F/Module size

L 80mm

4 SKM4507MR-50FXT Log/#x%&
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Bl
GH.2

Unit:mm

O
—
m

4 C—
| II i |;:!:-: —
il > il =

Connect Cable

2k K/Line length

K E/Length ( mm)

L 3000+50
L 5000+50
L 8000+50

5: SKM4507MR-50FXT R~}

11 {# A i B3 /Operation instruction

& (£ ¥55E/Sensor calibration

HT T8 i i T2 46 i)

A SKMA507MR 1 & MG AR AL (ZHhFEiRAc, =RhmdE i) mEA. R

B AR S SR —FE, AN T fif SKM4507MR £ B FE M REfabr, W) B2 4% SKM4507MR A &4

fR IR A F AT T SRR ZE A

Due to the chip manufacturing process and other problems, each SKM4507MR-50FXT sensor components

(three-axis gyroscope, three-axis accelerometer) zero, sensitivity and temperature drift parameters are not the

same, in order to make each SKM4507MR to achieve the same performance indicators, the

SKM4507MR-50FXT sensor components have been a variety of error compensation.

& & {5# 0/Communication interface

SKM4507MR-50FXT #t YN H, Hdd o o HFRZEERFER, B#0 2 HTEA. Wil ENER.

The SKM4507MR-50FXT module provides two serial ports. Serial port 0 is used to send satellite information and

receive differential information, and serial port 2 is used to input and output differential information.
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SR e =

PN VARS8 07 5K, HORH 8 i Bl O i A fBissehs, 1 ArfsibAfr (8-N-1) 7, WRFRER
Ny 115200, 7] R4 I 7 20K, B dlupds 5.
The SKM4507MR-50FXT module provides two serial ports. Serial port 1 is used to send satellite information and
receive difference information, and serial port 2 is used to receive odometer information and input and output
difference information.
& B{EH#E/Frequency of communication

HHl, RGECFHH 1hz #1 10hz B8R RGEE, BAGE N 1HZ.

Currently, the system supports the output data refresh frequency of 1hz and 10hz. The default frequency is 1hz.

12 ¥ & FEHJi/Matters need attention

SKM4507MR £y — ik mERE M F A& SRS, ARG, WFEH s A ED, k.
As a high-performance vehicle-mounted integrated navigation system, SKM4507MR module also requires users

to pay attention to some matters during use, as shown in the following table:

Fs A/
YH %% T 1F /Preparatory work
/No. Importance degree
EHLET, WAL, AN TC AR R AR, HE N
1 Before powering on the device, ensure that it is securely installed. There is no W25/ Must

specific installation Angle requirement and it is self-adaptive.
R, [ EEREEAA SKM4507MR-50FXT, H I %

2 Before the device is powered on, the car body is fixedly connected to a7 /Must
SKM4507MR-50FXT, and the module does not shake;

FHE, AREHE3 SKMA507MR-50FXT;

3 o A 25 /Must
After the device is powered on, the SKM4507MR-50FXT cannot be moved.
AR BhRT, WfRF P GPS/BD % i Hi e 16 B i
4 Before moving, make sure the user's GPS/BD system outputs the specified W25 /Must
protocol
A=) . #H Z % /Importance
& S i ¥ 4k 1k iE 72/ Composite navigation initialization process
/No. degree
G, Bk 5-10 Uk, RSN RR I LEVILEN
1 After the device is powered on, hold for more than 5- 10 seconds to complete 5251 /Must

the attitude initialization of the navigation system.

) Irund R, IR B INROE R E R A R, DU 2R A 25 Must
W25/ Mus
After 2 minutes of driving, accelerate and decelerate operation on straight road
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in order to identify mounting Angle.

FriE AL $QXDRS H PR A PR EL N 4 LU BB RN 5E R, BI Al ik N 4235%
B CInZEpE. BEIE) . EHTVERTE 13.4

3 When the status flag in $QXDRS changes to 4 or above, it indicates that the
training is completed and you can enter a complex environment (such as a

garage or tunnel).

W25 /Must

ok EHRES B 1. 2, 388K
4 After powering on again, you can omit the step of straight acceleration and
deceleration to identify the installation Angle (see table No. 2).

A ARG RE, U S OB A R AT BORZ Lo, AR5 M ANG AT, i

SR AL RCR A 2 U

During the initialization process of the integrated navigation module, it is suggested that the vehicle should first

run in a non-sheltered environment for about a few minutes, and then enter a sheltered environment, so that the

positioning effect of the integrated navigation module will be good.

13 iE4)f##7/Statement parsing

13.1 NMEA 0183 i/ NMEA 0183 Protocol
#* 13.1-1 NMEA-0183 #iHi {5 2/ Nmea-0183 Output information

NMEA il filiik NN
GGA SE NS B 177
RMC HE# € A 45 B TIF
#* 13.1-2 W iRFFBICHY/ Table 13.1-2 Identifier mnemonics

Fr IR 55 /1dentifier #4257 /Data type

GB Jt 2}/ BDS Model

GP GPS ## X/ GPS Model

GL GLONASS ## 7./ GLONASS Model

GA GALILEO # 3/ GALILEO Model

GN Z #if X/ Dual-mode Model

13.2 GGA -Zfr¥#E{5 B/ GGA - Location Data Information
WAE A& e A B AR E 58 R B
This statement contains location, location time, and location accuracy.

$GNGGA,023344.000,2233.6896,N, 11405.3616,E,2,73,0.38,24.0,M,- 1.9,M,,*5D
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% 13.2-1 GGA EA)# 3L/ Table 13.2-1 GGA statement formats
. 7~ N o L
4 Fr/Name FAA7/Unit 1t i / Description
/Example
4] ID/Statement ID $GNGGA KBRS GGA 15 &
UTC I A] 023344.000 hhmmss.sss I} 2> 75 1% =,
4; J# [Latitude 2233.6896 ddmm.mmmm JE 73 4% 1\
N=1t4 S=wr4i/
75 [ [ Latitude N ,Q% i ,
N=Northern latitude S=South latitude
2 % [Longitude 11405.3616 dddmm.mmmm 2 73 #% =X,
E=4%4 W=7%/
Z L itud
# [i/Longitude E E =East Longitude W=West Longitude
ENLIRAS/
AR 2 WL 9.2-2/ See the table 9.2-2
Positioning state
S T E SR/
Number of satellites in 73 JiFE 0 #| 24/ The range is from 0 to 24
use
HDOP 7K-F- ¥ & K -1
/HDOP horizontal 0.38
precision factor
K= ] Level 24.0 KM
K M 7K HE TH 75 ¥/ Geoidal \
height -1.9 K/M
K2 3 /& / Proof test value *5D
EOL <CR> <LF> 45 iR &7/ End identifier

# 13.2-2 EALIRESHIE/ Table 13.2-2 Location status description

(& /Value

1 iR / Description

0

R EA B E {5 B AT F/ No location or location information is unavailable

1

3D &t/ 3D positioning mode

#4318/ D-GNSS mode

RTK [ ZE X/ RTK Fix mode

RTK 7% it/ RTK Float mode

2
4
5
6

fh H# X/ DR mode

13.3 RMC -#FEN{E 8/ RMC - Recommended Location Information
WiEa)E SR EMM TEEMER.

This statement contains satellite location information for the recommended location.
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$GNRMC,023344.000,A,2233.6896,N, 11405.3616,E,0.03, 154.65, 130822,,,D,V*05

# 13.3-1: RMC i&f]J#% 3/ Table 13.3-1: RMC statement formats

% Fr/Name ~Hl/Example | Bif7/ Unit 1t i / Description
K ER N RMC 15 2/
i&4) |1D/ Statement ID $ GNRMC
Indicates that the statement is RMC information
UTC Ha] 023344.000 hhmmss.sss
A=%E A V=20E R
i FARZS/ User state A
A= Data in use V= Data not in use
4 £ [ Latitude 2233.6896 ddmm.mmmm  J 3 #% 2
N=1t4i S=m %/
4; i / Latitude N
N=Northern latitude S=South latitude
2 % [Longitude 11405.3616 dddmm.mmmm £ 43 k% 1%
E=AR% W=/Z/
2 % [Longitude E
E=East Longitude W=West Longitude
% F% /Speed 0.03 ¥ /Paragraph
77 i ff | Azimuth 154.65 fif /Degrees
UTC HM¥ 130822 ddmmyy
T4 {m fa / Declination <Null> ¥ /Degrees HAE W 4 INull if not in use
fié A £ 5 152 /Magnetic E=7%% W=/
N . <Null>
declination azimuth E=East Longitude W=West Longitude
e DR 5V A= H3j), N=K%{z, D=DGPS, E=DR/
D
Positioning Mode A= automatic, N= unlocated, D=DGPS, E=DR
12 3% {8 / Proof test value *05
EOL <CR> <LF> 45 bR S5/ End identifier

13.4 $QXDRS -1 §4H%15 B - DR Related Information

AR INER iR I PS RS

$QXDRS,072301.400, 1,2,4,2,0,0,0,0*78

% 13.4-1: $QXDRS EfJt% R/ Table 13.4-1: $QXDRS statement formats

4 #r/Name

7~ | Example

FA7/ Unit

1t i / Description

i&#) ID/ Statement ID

$ QXDRS

Ry DR {5 &/
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Indicates that the statement is RMC information
UTC i 072301.400 hhmmss.sss

fil & R A /FUSION 1
IMU ARZ/IMU 2
PVT JR&/PVT 4

Z A IRESIMISA 2
HH1H/0DO 0
FHIRE/IZERO 0

i P T AT = 15 IR A /MMF 0
5 IRA/ERR 0
152 46 18 / Proof test value *59

EOL <CR> <LF> 25 dUbr B FF/ End identifier

#* 13.4-2/ Table 13.4-2

{ti/Value 1t i / Description
0 A %11/DR_Solution_Unkonw
1 #1451k DR_Solution_Init
2 #1464k 58 B/ DR_Solution suspend
3 * §7/ DR_Solution_Stable
4 n] §/ DR_Solution available
5 K 1/ DR status is normal
255 5+ % | Abnormal DR status

14 Bt &3/ Contact Information
Skylab M&C Technology Co., Ltd.

FYITH R TR ARE R AF

Hodik: PRI B AT X ARIRAETIE V6 HT %88 5 115 SR YA 18 BB D AX 6 R 1 AR TR ATBR A 7]

Address: Hong Rongyuan,No.88 XiKeng Road,Fucheng Street,Longhua new district,Shenzhen
City.Hongchuang Technology Center area a 611th floor sky measurement and Control Co.,Ltd..

Phone: 86-0755-2877 1280 (Sales Support)

Phone: 86-0755-8340 8210 (Technical Support)

Fax: 86-0755-8340 8560
E-Mail: technicalsupport@skylab.com.cn

Website: www.skylab.com.cn  www.skylabmodule.com
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