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1 P~ &4 IProduct Introduction

SKM2505NRD & —#k RTK g 5 i+ 5 Gmouse %Ki, %285 P B XU FE B GNSS Kk; R RTK
BV, IBBIEKOE AR B S EREN FIRT 2 FE GPS. Jb3l. GLONASS. Galileo. QZSS 1) 2B UKL A
SCRE L1+LE SUUE AL = 5FRIR . =R %% @I EL I B IEN A A S E, SKM2505NRD-40MXT 42
Hhsm RTK @l B e Ar . MERAIE(E S, 76 GNSS RENIE SHERMERE R R T EESH, AR REA T
55, SKM2505NRD-40MXT F LB S ATEE AR, AT AEESA N 8] P B 2R B0 AT ok B e A e A

M

SKM2505NRD is an RTK high-precision positioning + inertial navigation Gmouse termina. The terminal has a
built-in dual-frequency and high-precision GNSS antenna; The integrated RTK algorithm, Achieve the
centimeter-level positioning accuracy; Built-in high performance while support GPS, Beidou, GLONASS, Galileo,
QZSS satellite receiver chip, support L1+L5 dual-frequency positioning, three-axis gyroscope, three-axis
acceleration, etc.; Through an online, adaptive, combinatorial navigation algorithm, SKM2505NRD-40 MXT
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 SKM2505NRD-40 MXT utilizes pure inertial navigation technology, It can also carry

out high precision positioning, speed measurement and pose measurement in a long time.

B 1. SKM2505NRD-40MXT EXLE/Top view

2 AR F/Applications

& ERERS IR ST/ Vehicle high-precision inertial navigation
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& JEK 2 RTK =45 2 5E fi/High-precision positioning of the cm-level RTK
& AR RS /Intelligent transportation of buses

& EiFiEfE 1% /Remote vehicle monitoring

& 5/ Precision agriculture

3 = ks S /Features

& R RTK £HR K& 15t S 5132/ Support RTK technology and fusion inertial navigation algorithm

& RS =l R RRASORD = Sl iE E 11 /High performance three axis gyroscope and three axis accelerometer

& SERIEASIRZE, R ER AR Z KM /Complete orthogonal error, temperature drift error compensation

& SAE SRR E S B —3 ¥ f/Each product calibration parameters are inconsistent anti-piracy

& BB RT B  PA E 48 [E]/Compact modular design can save user product space

& D AR EE S P NEMAO183/Plug and play standard communication protocol NEMA0183

& O 2 A SR 7 (8 ) P 45 %42 3 /No installation Angle is required to facilitate vehicle-mounted
installation

& ¥ RTCM2.3-3.3 #}ii/Supports RTCM2.3-3.3 protocols

& 53 IREE K 2% 5 ii/Sub-meter navigation in complex environment

& 74 RoHS, FCC, CE /Compliance with RoHS, FCC, CE

4 7= 548 S IProduct Advantages

& RTK K527/ The RTK cm-level localization

& Y FEARTE RS 3R ks L ZS T F)45 B /High precision attitude heading information was obtained by
eliminating gyro drift

& 5B B 0 R SR R B A 2 /High precision velocity information is obtained by eliminating vibration
acceleration

& TifEE AT I S EE 2/ Zero - speed correction algorithm can prevent navigation data drift

& LT HIE MNP R R R 2 5% /Extended Kalman Filter algorithm based on adaptive

& PUARREE A ROKIRZ ) GNSS $#i/Identify and isolate GNSS data with large errors

& Fl 2l S S B0 RS B2 52 £67/High precision positioning is realized by pure inertial navigation

& &SR SRR B FV)#/Autonomous switch between integrated navigation and pure inertial

navigation technology
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5 5% X/Interface definition

L—
]
]

RS232

1 RXD
2GND
3 TXD
4VCC

Note:

3TXD

1 RXD

TTL Level

1 RXD
2GND
3 TXD
4VCC

RXD: Serial Data Input To SKM2505
TXD: Serial Data Output From SKM2505

& 2: SKM2505NRD-40MXT #: [ 5€ Y/Interface definition

6 O Hiid/Interface description
HJH: SKM2505NRD #¥Ii\ #L & VCC il 3.5 V~ 5.5V, HIRERAKT 100mA. FEILHE: Ry

THIE LB (10uF AT 1uF)
Power supply: SKM2505NRD 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 -1: SKM2505NRD #4132 — A 58 80 L R 41iETE UART.,

UART port: The SKM2505NRD series supports a complete duplex series channel UART.

4VCC
2GND

RS232 H1°F-: SKM2505NRD #4111 H #L:85 i RS232 2| UART bridge, ‘& x& 3.3V 311 EIA / TIA-232

V.28/V.24.

RS232 level: The SKM2505NRD series uses a single-chip RS232 to UART bridge, which is 3.3V driven

EIA/TIA-232 and V.28/V.24.

FEINO. | ZFk/Name H\/E H Input/Output fiiR/Describe #&1¥/Remark
Micro-Fit 3.0 E#z:k/ Micro-fit 3.0 connector
1 RXD I UART Serial Data Input RS232 HF
2 GND G Power Ground Reference Ground
3 TXD o) UART Serial Data Output RS232 H
4 VCC P Power Supply VCC:3.5V~5.5V
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7 HE&5H# it E#/Combined navigation design principle

PESMASZ

#he R
i

Bl i T A T R
£

BT

it FhM RS
< T
=l e

BESMETM
Hik

FEMES . R
By

3: SKM2505NRD-40MXT %t JF #E4E El/Design diagram

7.1 ZAhFEE/Rudiment
& 5 5 % %i/Satellite navigation system:

PESMAGAARIER. &Rk, WERSNAELA ERESHASE S22 AR,
WA, NI, A EMGREERRERERA, NHRAEREREZNNE D, LESHRGHE
AIVEM . 534, BUEEZRD P T, @ Ad AR, DESHARGIREHETAERE s Be
PERAEBORIRZE
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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& 5V S/ & Si/Inertial navigation system:

PSR LU0 2 e Oy SR, Gl S BUATE IR IS5 RAIE R, Kre X ATy, HitEeHh
F)FHALFR, SRR AR BIFE STARAR T B EE L m AT ARG B SR, RN AT DRI A B A B (A
FUARGE T FERR R RS ™ 5, AR sl A DN 3, SUM v 8 I B AR 70 TNk FEE SR AT v b A 7 (S A B2 2545 R
BIVIRAT BB T 2R G AR AE A I () 37 TAF:

Inertial navigation 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 inertial navigation system can not directly integrate the acceleration to obtain high precision azimuth
and speed information, that is, the existing micro-inertial navigation system is difficult to work independently for a
long time.

& H4E 54 A%/ Integrated navigation system:

PEMBEAS FH e FIAEE S MRS LE S ARG A, T R TR —R /R 2B LM S M
PR FMUEE, RS ERAMMT FALE R UHE Y LE S RGR L TIER, FIHBHE SO RRES SR A4S TAE,
TRESFHARGHIE R TR, 3 ARG RS E TEA T FEME
The advantages of inertial navigation 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
inertial navigation 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 B2 1H/Get rid of the speedometer:

WGBSR GRS AR T FEIR AU DR TR, SEBRE B E N e LR AUEN, BRI ES
MRS E, SRR E 4, mHY 2. 23 ZEMK, /£ GNSS RELHIME SHEE
PR R E R R LEESH, SKM2505NRD-40MXT #4t5e Rt 7o BAETHKA, (AR 2EHE S AR, 8
A E R 1] P SR R B R AT R RS R e A AN, 5T EBUA ARG AR b, PERES 3] T oK
$ETt. 298, SKM2505NRD-40MXT #iden] LUERE AR THE S, KRG EAFHITERESR IR .

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
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very complicated to connect to many automotive rear-installation markets, and involve automotive safety issues.
After years of research and development, in signal accuracy of GNSS system to reduce or even the loss of
satellite signal, SKM2505NRD-40MXT system completely get rid of the dependence on odometer, just using pure
inertial navigation 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 SKM2505NRD-40MXT module can be connected to the odometer signal, which will
achieve better performance indicators.

& FiNEA falVehicle attitude Angle:

SKM2505NRD-40MXT G i tE Fil ] 2 4% MEMS 1585 R ORI 2286, 3L B0 R g Rk s Bl 1 X PSR
ACEERE MU L R B E 5 IR, Rt — DT DASRAG ks L AL 2505 02, AT AT DA A2 S0 A 00 5% 22 490 2 A
82 FH A 8 b 75 5K
SKM2505NRD-40MXT 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 /i £4i/Gl navigation system:

SKM2505NRD S i 1 TR SR R R BE R S0E, R THE PR SRS ESHER, X IE
PR E ALK FEBEAT IR, dn IR R SR RS, MBHTH S S0, BRI EESHES IR EREZRES,
W HEATLEBIVE S, S22, SKM2505NRD FHUEESLHL 14L& T UM AL S AT B V1.

SKM2505NRD 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 inertial navigation, in
short, SKM2505NRD navigation module realizes the autonomous switch between integrated navigation and

pure inertial navigation.

7.2 HiRJ5ZR[Technical proposal

& LT RS RS, 315 RTCM2.3-3.5 1% /- dli, SKM2505NRD A SEB 7 43 g A, 7250 PA5E R AT DASEH K
G TE BN FE 5
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Based on the differential system, the differential data of RTCM2.3-3.5 is obtained, and the SKM2505NRD can
achieve the differential positioning, and the centimeter-level positioning accuracy can be realized in the open
environment

& LT SARA S E A T, SEIMAE R R N AR SHUE AL, WA DLSEIAE RN, SRS, BER
MR SFEINT N AL = b L UE AL

The combined positioning method based on inertial navigation 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.

HE« =i
GNSS it » AbSHBUELe

i 1 B S L B
R

=5
BRRE

BERER: [ )

7.3 5 E¥i/Programme narratives

& E4yEFsEIDifferential precision

SKM2505NRD ks e e, BRI 20 Bl < J5, R0 388 R AT LA #] 0.01 K RMS [5E fLFE 2,
B — HIXBIE RGN, FEBRNE SIBORSE 7 Ak
SKM2505NRD 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 inertial
navigation technology to improve the positioning accuracy.
& 54 Milinertial navigation

VE SN TR SR —, BHESRRGH S — BAELIE, BESHMmL =408 =40, =488,
Y. SAEMEESE 5 RERER: DESHARGMH =4 B =4S 6 4EE R
Inertial navigation is the same as satellite navigation, inertial navigation system is always working, inertial
navigation output three-dimensional position, three-dimensional velocity, three-dimensional attitude,

three-dimensional acceleration, three-dimensional angular velocity and other 15-dimensional vehicle-mounted

10 /27 SKM2505NRD-40MXT-DA-001,A/1



SKYLAB

Simplify Your System
IR LIESAAT R ] SKM2505NRD-40MXT-#i 4% F5

information; The satellite navigation system outputs 6-dimensional information such as three-dimensional position
and three-dimensional speed.

1) HESHIVIENSRE: BESIEAEVIGEE, Bt TE ST E IS B S a6 A7 B A FE 77 19

SER, Pl ERAHER, TRRAEATRETTE, SERAIAEAL .

1) Initialization process of integrated navigation: inertial navigation has no initial information, which must be
copied to inertial navigation 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) HEIFHHNRZERM: HEFHRGAN BEGET AU A =200 &M =4El R 228, WAL
M =GRS YR AN =2 A AT SR, TR SRR H =l I B2 v A = RS ) & iR 22, IR R ZE
FImE R, BN Sev BiA, REE BN, 208 kalman JE 5k S SR g ST A W] DLIRAS St i«
2) Error solution of integrated navigation: Integrated navigation system using satellite and inertial navigation
output three-dimensional position and the three dimensional velocity difference, 3 d of inertial navigation 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) HaFHRIIZRITE]: R4 Bk, A& SMARST B PR SHORMBIE FH S FRZE, Fril,
WA — AR, B & o ) DR R AUOR SRV S AU R, AR B ST LA o B SR, AR
IZRIS AR RE, U TCV seBUAR B (O 1L g
3) Integrated navigation training time: according to the above analysis, the integrated navigation system needs
by various error of inertial navigation, satellite navigation solution, therefore, must have a training process, which
USES the high quality of the performance of the inertial navigation satellite navigation to training, make the error
of inertial navigation can estimate the oneself, if the training time is very short, can achieve good performance.

4) HEFHEENFE: FRERTTHERT, A2V T AEMME, EARIEF TSR, A
HRMERA B REREWESE S, R DEREGETHE SN, @RKUE, JURRE DR R, T
AMEE ST AT LB SR8 B, WS, 100%A81E BE T, EFEREE, 100%AHEHE A, L.
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,
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according to the satellite quality coefficient of the ratio between the satellite and inertial navigation, for example,

open environment, 100% believe in satellite navigation, Garage tunnels, 100% inertial navigation, and so on.

7.4 E/IPERE/Positioning performance

& HESBKEA B /Positioning performance of integrated navigation
NS F ek B AL SRR, A5 B AT DUFE AT AT 1 5 0 mT ASRAG 3F HORS 1 1) o R
People use high-precision integrated navigation module, hoping to get very precise positioning effect anywhere.
BE SRR ZIAE T, HR BN SR — RS N (8] R 2 AN SN e EOR, BAT, R4 PEM
BETE 1) 58 DL RSCRKT . BATHEAR FIBE S AR ER (€ RS Y 1%-2%, BT E 100 KiRZEN 1-2 K. NEHCKE,
XA AR A AT S RS P 0 JE O K
Although inertial navigation is not affected by the environment, inertial navigation 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 inertial navigation module developed by us is 1%-2%, that is,
the error of walking 100 meters is 1-2 meters. From a global perspective, such a pure inertial navigation

positioning accuracy is also very high.

o
(Earth

B %8 257 ¥ €

.
ou Gootgle

2 e iy 1

ARIIHEH R 4 %2 /A garage somewhere in Shenzhen
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Google Earth

&

417 111 B% i /Henglongshan Tunnel
& HEBHKPUER M EE/Anti-drift performance of integrated navigation
PRESFAELRET, FEWEbrnix, ESER, M SiUeE, 4la St e e A 6E 258 4w B
THERS , A5 425952 A ROR S I EAR
In the complex environment, the position of the vehicle will drift when the vehicle is stationary. After adding the
inertial navigation, the positioning information output by the integrated navigation can completely suppress the
drift, making the vehicle positioning effect more ideal.
& HEBWIKEE T ¥ E/Speed direction accuracy of integrated navigation
HESMAGR TR EAE R AN, WAL 7 DR SHUE ISR T G, THRES
J2E B I AE R L
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.
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Bl 20ty GPS R MfE R, BE NAHAESHEREN T M, WOy DERMEMEE HEEO, g6l
HE PR MR EGEE TR, SN TEREN TR EEOR. TUES, EEMGENERES, TR
FUAR AL T MR ZARR, A4 b ik, A 71 ME R
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.

RS, mEXECONREESRERER, BRZE, W ETR:

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:

350 — -
300 — =

250 ey 1 _

200 — ; \ -

1o

0.85 09 095 1 1.05
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i EETAE S, fEREEE R, AR AR 7 AR SO R AT S S, FRAERL b, A AT BARES

FAE LA EAE R .

As can be seen from the figure above, during the tunnel process, inertial navigation provides very high precision

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

8 HiS4#14/Electrical characteristics

& HFESH/Nimit Parameter

¥ /Parameter % /Symbol BKE XA
B /]ME/Min.
IMax. /Unit
F Y& /power supply
{f: H1 H#1 5 /Supply Voltage VCC -0.3 5.5 \Y,
Fi i/ 10
I/O ¢1%:/1/0 Features VIO -0.3 3.6 \%
RF %i N 2% /RF Input power RF_IN 0 dBm
i HLLRY/ESD RF_IN 2000 Vv
¥F$%/Environment
174t 6.5 /Storage temperature Tstg -40 105 °C
Y2 /Humidity 95 %
& H 5% /Electrical specification
S ¥ /Parameter 5 ISymbol i AL || BESEL || BBSLL | S
/Condition | /Min. [Type | /Max. | /Unit
HH Y B [ /Supply voltage VvCC 35 5 55 \Y
HiL Y HL K /Supply voltage V_BCKP 14 3.0 3.6 V
1\ & /input high voltage VIH 2.4 3.6 Y
1 N K /input low voltage VIL 0 0.6 \Y
%t v [ /output high voltage VOH loh=4mA 2.8 \%
% i K Joutput low voltage VOL lol=4mA 0.4 \%
T {Ei5 #/Operating temperature Topr -40 85 °C

15/27

SKM2505NRD-40MXT-DA-001,A/1




SKYLAB

Simplify Your System

RN R IS AR BR A A SKM2505NRD-40MXT-H#ik& +5

e AN SARA S SHUEE, LR — ) SR s, B RO R R, —E S A
FEM TR RS M DRE, REFIA /N T 150mA.
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 150mA.

9 M:geFetn/Performance evaluation

& BHESHRE: —EFREZE (10) EEE i Inertial navigation performance: double standard deviation

(1 o) without odometer

\ TR B 1
GNSS 55 ERmTE | BBHLEM TN KPALE 1 Horizont AR 1 A
orizonta
[Time of GNSS IReceiver [Horizontal [Pitch roll ICourse
I velocity
signal loss positioning mode | position 1 1 Angle 1 Angle 1
FrifE 5 fi7/Standard 2.0-3.5m 0.05m/s 0.5deg 1.0deg
5 #b/5 seconds
setting
bRt € fi7/Standard 10.0m N/A N/A N/A
10 #5/10 seconds
setting
FrifE 5E 17 /Standard 25.0m N/A N/A N/A
60 #5/60 seconds
setting
FifE i€ fir/Standard 60.0m 0.5m/s 1.0deg 2.0deg
120 /120 seconds
setting

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

Z¥/Parameter f#iid/Description

GLONASS L10F
GPS L1CA
QZSS L1CA

SBAS L1
QZSS L1 SAIF
Galileo E1
(E1B+E1C)

1602 MHz

L1 1575.42 MHz
AL /Receiver type

1561.098 MHz

BeiDou B1l

L5

1176.45 MHz

GPS L5
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RN TR T B ARAT IR 7 SKM2505NRDAOMXT -4k 4
QZSS L5
Galileo E5a
BeiDou B2a

A Ja5h/Cold Start: 28s
5 8 /Warm Start: 16s
A 5h/Hot Start: 1s

TTFF

H i $/Re-acquisition: 1s
ERER/Mracking: 69~75mA @5V Typical
fiFk/Acquisition: 57~75mA @5V
FRER/Mracking: -165dBm

Hi Y5 Th#E/Power consumption

REUE /Sensitivity
fiik/Acquisition: -148dBm
KT 52 4 E IHorizontal H 3 % f/Autonomous positioning: 1.2m
positioning precision RTK: 1cm
2K FE /Timing precision RMS: 20ns

% i ¥ i /Speed precision 0.05m/s

fifi [ K5 % /Course accuracy | 0.3degrees
NMEA BB %/
The NMEA update rate

RN 1Hz, &7 10Hz

55 /Dynamic<=4g

EEVEBR #l/Operational

constraint

= /Altitude<=50,000m
% )& /Speed<=500m/s
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10 B R ~}F/Module size

L0000L0TTXVZHD
2 i

anrsco A
AVIANS

K 4 SKM2505NRD-40MXT Log/#r&E

| 50.7
R
| b S‘; @ L Unit:mm
o ] f ]
g =
Connector Cable
I U -
L Unit:mm
.'! - *
= /1
=/ L]
2K /Line length K& /Length (mm)
L 3000+50
L 5000450
L 8000150

K 5: SKM2505NRD-40MXT R~}
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11 f A Vi BH/Operation instruction

& 1EB 4% E/Sensor calibration

AT filiE T2, A1 SKM2505NRD & MEREFHIF (ZHFEIRI. =HdE ) ME L. R
AR S SR —FE, AT R4 SKM2505NRD ik S 4H A I PERE SR b, ) AT 2240 SKM2505NRD %
MR AL AT T B AR ZEAMEE
Due to the chip manufacturing process and other problems, each SKM2505NRD-40MXT sensor components
(three-axis gyroscope, three-axis accelerometer) zero, sensitivity and temperature drift parameters are not the
same, in order to make each SKM2505NRD to achieve the same performance indicators, the
SKM2505NRD-40MXT sensor components have been a variety of error compensation.
¢ E{5#:0/Communication interface

SKM2505NRD-40MXT #&4fk T i~ b, KB O 0 HT AR EEFE, B0 2 HTHMA. WtEERE.
The SKM2505NRD-40MXT module provides two serial ports. Serial port O is used to send satellite information
and receive differential information, and serial port 2 is used to input and output differential information.

PN S AR L - 3R 720, ER A 8 At fr . O AiarfBaIenr, 1 Aifs b (8-N-1) 773k, ApAEk
A 115200, ATARSE FH 7 25K, BBy = .
The SKM2505NRD-40MXT 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.
& E{E5F/Frequency of communication

HAT, RGSCRHL thz A 10hz FEEE R, BRI N 1HZ.

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

12 FE & Ei/Matters need attention
SKM2505NRD {F 9 — 2k M e i 2 B2 & SR SE, (e ek, 0 B Py i — e 0050, fik
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As a high-performance vehicle-mounted integrated navigation system, SKM2505NRD module also requires users

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

J¥*5INo. 4% T {E/Preparatory work ——
Importance degree
ERRET, R AREAE, AR R R A EOR,  H AN
1 Before powering on the device, ensure that it is securely installed. There is W25 Must
no specific installation Angle requirement and it is self-adaptive.
EHET, [ EE SRR SKM2505NRD-40MXT, H GH: 55
2 Before the device is powered on, the car body is fixedly connected to W25 /Must
SKM2505NRD-40MXT, and the module does not shake;
FHE, NEEFEF23) SKM2505NRD-40MXT;
3 After the device is powered on, the SKM2505NRD-40MXT cannot be W Zi/Must
moved.
AR, #fRH P GPS/BD % 4t HhHE 1 il
4 Before moving, make sure the user's GPS/BD system outputs the W25 Must
specified protocol
HEVE
K5 /No. A PRV 1L FE/Composite navigation initialization process /Importance
degree
A, §E5-10 B UL E, FERCEM RS RILEESHILE,
1 After the device is powered on, hold for more than 5-10 seconds to complete W25 /Must
the attitude initialization of the navigation system.
TR AR, EIER EAINEGE RS RS, DR A .
2 After 2 minutes of driving, accelerate and decelerate operation on straight W25 /Must
road in order to identify mounting Angle.
Frifi ) $SPAIRMSG,90 H PR R EAZ N 3 W EIRIIZRTER, RIATE A AR
3 B CWnZepe, BEIiE) vE: 1EA)VEISLE 13.6 Wi /Must
Enter complex environment (e.g. garage, tunnel) after 5-10 minutes of driving
R EHRESE FE 1. 20 3B
4 After powering on again, you can omit the step of straight acceleration and
deceleration to identify the installation Angle (see table No. 2).

MG FHEBRATIGACITRE, AN S T A T AT IR L oh, SRR AT ISR, 4

SRR BR (R E R RCR A = 8

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

I
=

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.
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13 EA)fEHr/Statement parsing

13.1 NMEA 0183 171/ NMEA 0183 Protocol
7 13.1-1 NMEA-0183 #ii i {5 5./ Nmea-0183 Output information

NMEA i R BRIA
GGA N B R AE B 1%
GSA M PAEGE 1%
GSV A TEGR 1%
RMC et E AL B 1%
#* 13.1-2 FRIRFFENICAY/ Table 13.1-2 Identifier mnemonics

FriR 4%/ Identifier #5257 /Data type

GB Jb=2H# 5/ Beidou Model

GP GPS ##=/ GPS Model

GL GLONASS #%:/ GLONASS Model

GA GALILEO #::{/ GALILEO Model

GN Z f5 55X/ Dual-mode Model

13.2 GGA -E N ##E {5 B/ GGA - Location Data Information
B S @A E . EAE . AR .

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

% 13.2-1 GGA iEAJ¥% R/ Table 13.2-1 GGA statement formats

w5 . " e
4 Fr/Name i A7 /Unit Hii& /Description
/Example
&) |ID/Statement ID $GNGGA FKHEA) N GGA G E
UTC K a] 023344.000 hhmmss.sss i 70 F2 4% 2
2 ¥ /Latitude 2233.6896 ddmm.mmmm & 53 #%
N=1tZh S=Eigi/
4 )% /Latitude N
Fel/Latity N=Northern latitude S=South latitude
£ J%/Longitude 11405.3616 dddmm.mmmm & 73 4% =X
E=R% W=HZ&/
2 & /Longitud E
“i/Longitude E=East Longitude W=West Longitude
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JEE AV w?§/
ij{j( 2 JLI 2R 9.2-2/ See the table 9.2-2
Positioning state
o PR AR
Number of satellites in 73 Jul# 0 #| 24/ The range is from 0 to 24
use
HDOP /KT #& A 7
/HDOP horizontal 0.38
precision factor
MR L Level 24.0 K/M
Hh K YHE THI 75 B /Geoidal
KK EE@EZ eoida 19 M
height
4 {E /Proof test value *5D
EOL <CR> <LF> 4E R bR LR End identifier
% 13.2-2 ELIREHIR/ Table 13.2-2 Location status description
¥ {E/Value fiiid/Description
0 K sE ALk E A5 BN A] 1/ No location or location information is unavailable
1 SPS #x/ SPS model
2 GNSS, SPS #iz{/ GNSS, SPS model
3 PPS #iz{/ PPS model
13.3 GSA -1 FE/= B/ GSA - Current satellite information

BRAR A RS R R e TARRE, kM, S AR PRN {52 & PDOP, HDOP, VDOP 255 .

$GNGSA A,3,196,195,19,20,199,06,11,17,12,05,09,194,0.63,0.38,0.50,1*01

% 13.3-1 GSA &A% 2/ Table 13.3-1 GSA statement formats

# FR/Name 7~ /Example |F47/ Unit f#iit/Description
iEf) ID/ Statement ID $GNGSA FWHIEA] N GSA 155
1= 1/ Mode 1 A % 9.3-3/ Table 9.3-3
120 2/ Mode 2 3 %% 9.3-2/ Table 9.3-2
[ TFEIDEE/D . .
. @Eﬁ f . E—(5IEM Sv FE/
information about the satellite 196 . . i
) Sv information of the first channel
in use
[ TFEIDEE/ID v .
. @Eﬁ 1 . B (5IEM SV E R/
information about the satellite 195 ) .
in Use Sv information of the second channel
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CHRERIDIED | - S i GRAFI) /Sv nformtin
in Use for twelve channels (null if not in use)
g A o B g
PDOP 0.63 Synthesi;zzgis%f\ Ecmja/cy factor
HDOP 0.38 JKF- ¥ B [ -7/ Horizontal accuracy factor
VDOP 0.50 H FRS FE [F 1/ Vertical precision factor
K4 A /Proof test value 1*01
EOL <CR> <LF> 45 9hr £ 4F End identifier
#* 13.3-2/ Table 13.3-2
fE/Value f#ii& /Description
1 A5 fi/ Not locate
2 2D {7/ 2D position
3 3D i/ 3D positioning
#* 13.3-3/ Table 13.3-3
fE/Value {2 /Description
M Fohik$E 2D 53 3D #ix/ Manually select 2D or 3D mode
A H zhi$¢ 2D 53 3D #3{/ Automatically select 2D or 3D mode

13.4 GSV -] L L E{5 B/ GSV - Visible satellite information
PEIE AL Al L AR 0 PRNs, 7 67 AT A1 2545 2
This statement contains PRNs, azimuth and elevation of the visible satellite.
$GPGSV,5,1,18,196,70,097,45,195,62,066,45,19,60,093,46,20,60,262,44,1*63
$GBGSV,8,1,29,22,77,103,46,10,69,232,39,07,65,197,42,61,64,189,,1*7B

% 13.4-1 GSV iEAjt& /Table 13.4-1 GSV statement formats

4 FrIName J~MI/Example | #f7/ Unit & /Description
B 1B H) N GSV 5 R/
if4) ID/ Statement ID $GPGSV . HOIEIEEI : { . .
Indicates that the statement is GSV information
GSV %= B/Indicates the 4 AU GSV B S AU
total number of GSVS Total number of GSV statements
ZkiER) N GSV iE UL
GSV & HifE & ] Zli%m/ﬂﬁ I YIRS
Order in GSV statements
CIR/MER=EE S 18 ELICIRMEYSE V)
Visible satellite information Total number of currently visible satellites
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T A ID/ Satellite ID 196
PR/
, “J% 70 J/Degrees 5 FE 00 %1 90/ The range is 00 to 90
Satellite elevation angle
TR 17l Satellite Azimuth 097 J¥/Degrees | i 000 % 359/ The range is 000 to 359
N JuE 00 ) 90 ( UpSESON
{51 LL(C/INO) 45 dB-Hz T 00 80 CREZANNT
Range 00 to 90 (null if not in use)
T A ID/ Satellite ID 20
T E AN Satellite elevati
s :n;;e elevation 60 J/Degrees 5 FE 00 %1 90/ The range is 00 to 90
TR il Satellite Azimuth 262 J¥/Degrees | i 000 #| 359/ The range is 000 to 359
. JEE 00 3] 90 ( UpSESON
{51 LL(C/INO) 44 dB-Hz el 00 80 CREANNT
Range 00 to 90 (null if not in use)
K4 {8 /Proof test value *63
EOL <CR> <LF> 4E bR £/ End identifier

13.5 RMC -##H 2115 2/ RMC - Recommended Location Information
WiEsEEHEE M TR EMER.

This statement contains satellite location information for the recommended location.

$GNRMC,023344.000,A,2233.6896,N,11405.3616,E,0.03,154.65,130822,,,D,V*05

#* 13.5-1: RMC iE4)#% 5/ Table 13.5-1: RMC statement formats

%4 Fr/Name ~l/Example | HA7/ Unit & /Description
KA BLIER] N RMC {5 8/
i&1a) |ID/ Statement ID $GNRMC
Indicates that the statement is RMC information
UTC Ha] 023344.000 hhmmss.sss
A= D V=% /
# R A/ User state A A e A AR
A= Data in use V= Data not in use
45 ) [Latitude 2233.6896 ddmm.mmmm JE5 R
N=1k4 S=Fish/
7 )% /Latitude N . .% R .
N=Northern latitude S=South latitude
24 J%/Longitude 11405.3616 dddmm.mmmm JE 73 4% 38
E=AR4& W=PH%/
2 J%/Longitude E _é: - Pz _
E=East Longitude W=West Longitude

24 /27

SKM2505NRD-40MXT-DA-001,A/1




SKYLAB

Simplify Your System

DRI R T BARAT IR 2 =

SKM2505NRD-40MXT-#i#% 5

# ¥ /Speed 0.03 #i/Paragraph
Jifi falAzimuth 154.65 ¥ /Degrees
UTC H ¥ 130822 ddmmyy
ti 4w ff1/Declination <Null> ¥/Degrees A% F ) 423 /Null if not in use
HdAw £ 77 17 /Magnetic E=4R% W=it%/
<Null>
declination azimuth E=East Longitude W=West Longitude
e AR A=H3l;, N="KEfiz, D=DGPS, E=DR/
Positioning Mode ° A= automatic, N= unlocated, D=DGPS, E=DR
R4 {8 /Proof test value *05
EOL <CR> <LF> Z5 bR £ 7F End identifier

13.6 $SPAIRMSG,90 -1 515215 B.- DR Related Information

AR ORI ¥ EPS EISE

$PAIRMSG,90,023344.000,3*59

% 13.6-1: PAIRMSG,90 i a)#% 2%/ Table 13.6-1: PAIRMSG,90 statement formats

4 Fr/Name ~l/Example | B4/ Unit ftii4/Description
R F) 0y DRAEE/
4] ID/ Statement ID  |$PAIRMSG,90
Indicates that the statement is RMC information
UTC B[] 023344.000 hhmmss.sss
IR/ DR state 3
K5 {8 /Proof test value *59
EOL <CR> <LF> g5 Wb £ 45/ End identifier
% 13.6-2/ Table 13.6-2
i /Value f#iiA/Description
0 AH1/DR_Solution_Unkonw
1 W45/ DR_Solution_Init
2 Fin%fti it/ DR_Solution_Coarse
3 Fae R4S/ DR_Solution_Stable
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13.7 $PAIRMSG,91 —VMDS #5515 E.- DR Related Information

AT ONER RS PR EYSH
$PAIRMSG,91,023344.000,1,0*46

% 13.7-1: PAIRMSG,90 &) #%2/ Table 13.7-1: PAIRMSG,90 statement formats

4 Fk/Name ~l/Example | #.f7/ Unit Hii& /Description
AH I iE ] K =H
%) 1D/ Statement ID - |SPAIRMSG,91 Indicates thjt%tfeﬁ:;t?rin??s{;&é information
UTC K] 023344.000 hhmmss.sss
5175/ Dynamic state 1
EARIRES 0
R4 {8 /Proof test value *46
EOL <CR> <LF> g5 Wb £ 45/ End identifier

% 13.7-2/ Table 13.7-2

{i/Value f#iiA/Description
0 A1/ Unknown
1 45/ Static
2 5))#%/ Dynamic

% 13.7-3/ Table 13.7-3

fE/Value fti & /Description
0 F 41/ Unknown
1 SR ' J/HARSH_ACCELERATION
2 MR A E/HARSH_DECELERATION
4 $FT 75 M #/HARSH_TURN
8 %3445k /HARSH_LANE_CHANGE
16 fili##/HORIZONATAL_WARNING
32 A5 /ROLLOVER
64 YJefats 25 /STABILITY. WARNING
128 EULER_ANOMALY
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14 Ex &5 3/ Contact Information

Skylab M&C Technology Co., Ltd.

HYIH R TRIZEHE ARG RAH

Mk PRI e X A8 Tl AR B A< R T e 9#) )5 6 1%
Fiif: 86-755 8340 8210 (Sales Support)

1 14: 86-755 8340 8510 (Technical Support)

f£H.: 86-755-8340 8560

HE4H: technicalsupport@skylab.com.cn

W3k www.skylab.com.cn  www.skylabmodule.com
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