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1 =M%/ /Product Introduction

SKM2305NDR-40MXT 52— i P4 A8 R T 1) 22 3 5 AUk 1) 2 B2 5 B, b 25 i I R 1 [R) I S
GPS. Jt}. GLONASS. Galileo. QZSS [ TR BN R L1+L5 IUTE NI ZHhBRIgA . = i ok
s WAL IER LA FHUEE, SKM2305NDR-40MXT H (it S ks B /) e . DRI &5 8, 7
GNSS RGHME FHERIEE LR TEMG S, AMEBEEIHEE, SKM2305NDR-40MXT HJF 465 14 T M4k
AR, AT LERA I (] P SOV R A AT Sk e o« M AN . e mr DL B Bt h 2 AR, R kT
B,

SKM2305NDR-40MXT is a high-performance vehicle-mounted integrated navigation module for the field of
vehicle-mounted navigation. The module contains a high-performance chip which supporting GPS, Beidou,
GLONASS, Galileo, QZSS satellite reception and L1+L5 dual-frequency positioning, three-axis gyroscope,
three-axis acceleration, etc. Through the online adaptive integrated navigation algorithm, the
SKM2305NDR-40MXT provides real-time and high-precision vehicle positioning, speed measurement and
attitude measurement information. When the signal precision of GNSS system decreases or even the satellite
signal is lost, SKM2305NDR-40MXT utilizes pure inertial navigation technology without resorting to odometer
information. It can also carry out high-precision positioning, speed measurement and attitude measurement on
the vehicle carrier alone for a long time. The module can directly output the total mileage, which is convenient for

customers to measure mileage.

B 1. SKM2305NDR-40MXT IE#LE/Top view

4/35 SKM2305NDR-40MXT-DA-001,A/1



SKYLAB

Simplify Your System
IR NillEZs N INF

2 BRI F/Applications

& ZHERS E Sii/High precision vehicle navigation
& AR EELSLIE /Intelligent transportation of buses

& L I /Remote vehicle monitoring

3 7= 4 S /Features

& = PERE = Bl PR AU = Shin g i /High performance three axis gyroscope and three axis accelerometer

& SERIEASIRZE, IR SR 2 #ME/Complete orthogonal error, temperature drift error compensation

ol

l

& SRR E SIS — B9 5 Hil/Each product calibration parameters are inconsistent anti-piracy
& SEBHAL ST 7 A8 1A /Compact modular design can save user product space

& B4R A O AR HEIE 15 B i NEMAO183/Plug and play standard communication protocol NEMA0183

& OISR T (8 P 45 % 42 3 /No installation Angle is required to facilitate vehicle-mounted
installation

& 2R RTCM2.3-3.3 #4/Supports RTCM2.3-3.3 protocols

& 53R K 27 5 fii/Sub-meter navigation in complex environment

& 754 RoHS, FCC, CE /Compliance with RoHS, FCC, CE

4 7= 548 S IProduct Advantages

& Y FRARTE RS 3R ks I A5 F) 45 B /High precision attitude heading information was obtained by
eliminating gyro drift

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

& TiEE AT I S i 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

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

& Fl 2l S S B0 RS 2 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 #0%E X/Interface definition

1——GND

2——RXD

3——TXD
Mote:

4--NC
5--PPS
6——VCC

RXD: Serial Data Input To SKM2305
TXD: Serial Data Qutput From SKM2305

A 2: SKM2305NDR-40MXT #: [ 5 Xinterface definition
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6 #:O4Hiid/Interface description
di: SKM2305NDR A4 A K VCC M H 3.5 V~ 5.5V, %R AT 100mA. 5B [ il 7

THCE S (10uF AT1UF)
Power supply: SKM2305NDR 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 : SKM2305NDR F# 41 3 RF— > 2 8 XU T R 4118 iE UART.
UART port: The SKM2305NDR series supports a complete duplex series channel UART.

RS232 HiF: SKM2305NDR %4115 [ #th F RS232 #| UART bridge, &7 3.3V Wkz5h 1 EIA / TIA-232 1
V.28/V.24.

RS232 level: The SKM2305NDR series uses a single-chip RS232 to UART bridge, which is 3.3V driven
EIA/TIA-232 and V.28/V.24.

FF5/Pin No. | &#/Pin name | 1/O #iid/Description % ¥E/Remark

Micro-Fit 3.0 Connector

Z# 3 H/Reference
1 GND G Y5 2 H/Power Ground
Ground

UART 54744 41 A\ 2| SKM2305/
2 RXD I RS232
UART Serial Data Input To SKM2305

K H SKM2305 1) UART & 47 5 s Hi/
3 TXD 0 RS232
UART Serial Data Output From SKM2305

4 NC / / /
B (8] ik 75 5 (BR 1A 100ms)/
5 PPS 0]
Time Pulse Signal (Default 100ms)
6 vCcC P HiJ5/ Power Supply VCC:3.5V~5.5V
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7 #itJR#E/Design diagram

DRESMAES ‘
- Hi ) g

B S e
#

i:)ak:dm
YA B -HEER
=Y =ik
RERIE =

Pt MRS
“HE IR
= i

LS WETM
ik

P, 4R
N

&l 3: SKM2305NDR-40MXT %t /R 4E & /Design diagram

7.1 ZAhFEE/Rudiment
& 12 5 & %i/Satellite navigation system:

PESMAGAGERIAR, &K%, SEERNSNENA ERESHARE 523 A BRI,
WA 5SS, RN, R EMAREERRERRE, UHERERERE TN , DESH ARG
ARTGVEM . 534, BRI T, BEAd AR R IR, DESHASRERELTALEE W) Be
FPARRIRZE
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, SKM2305NDR-40MXT #4t5e Rt 7o BAETHKA, (AR 2EHE AR, 8B
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, SKM2305NDR-40MXT #iden] LUERE BRI THE S, KRG EAFHIVERESR 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, SKM2305NDR-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 SKM2305NDR-40MXT module can be connected to the odometer signal, which will
achieve better performance indicators.

& FiNEA falVehicle attitude Angle:

SKM2305NDR-40MXT i A F] 2 €% MEMS 5P 88 OB Fe 2206, it B & Mg i Sk seil 1) FE g
ASCEERS NI B2 RE A5 5 O, It — 20 T ASRAT ok B B A5 5, AT AT AT 2 S A ) 55 2 400 s P2 A0 3 A0
92 FH F 2% A 5 3K
SKM2305NDR-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:

SKM2305NDR-40MXT SUIER I 1 7 P2 SHUS LR E e RS, B THE AR EZSNELR,
X PR SHUE R AT 00, R DR SNUR R, WHHTHE S, —BERIDESNESIERELER
Kigs, WHHATAEM A, B2, SKM2305NDR-40MXT SAEE Ll 7 416 S AR ai it S o B Uik
SKM2305NDR-40MXT 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, SKM2305NDR-40MXT navigation module realizes the autonomous switch between integrated navigation

and pure inertial navigation.

7.2 HiRJ5FR[Technical proposal

& ETZE45 RS, 318 RTCM2.3-3.3 (124043, SKM2305NDR-40MXT 1 SZHl 243 58 hr, {EZW S T af LA
S K 2] 1 8 AR 5
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Based on the difference system, the difference data of RTCM2.3-3.3 can be obtained. SKM2305NDR-40MXT can
realize pseudo-distance difference and sub-meter positioning accuracy can be achieved in open environment.
The module also has RTCM output.

& 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« = ErdEe
GNSS XKt » AbSHBUELe

i 1 B S L B
R

=5/
BRRE

BEER: [ )

7.3 5 E¥iB/Programme narratives

& E45EF5EDifferential precision

SKM2305NDR-40MXT &2 T AG3335 Brit iy myks B @ i tl, U I 22 70 s 2 Jm, ARSI PRI ] A
153 0.8 K RMS HIEhiAgfE, (Hit—BIA BB R, FEBTES MBS &€ MR
SKM2305NDR-40MXT is a high-precision positioning module designed based on AG3335. After receiving
differential data, the positioning accuracy can reach 0.8m RMS in open environment, but once it reaches complex
environment, the positioning accuracy is mainly improved by inertial navigation technology.
& 54 Milinertial navigation

VE SN TR SR —, BHESRRGH S — BAELIE, BESHMmL =408 =40, =488,
SYEIERE . MM ESE 15 EERME R, DR FNRG K =40 B A = 4R LS 6 4EE S
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
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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= eSS . RN FERN = 2 Al PR AT SR, RS SR Y =l s P A = BEAR A ) & AR T2, ISR T2
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

& HEBKEA 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

.
ou Gootgle

2 e iy 1

ARYIFHEH R 4 2 /A garage somewhere in Shenzhen

7 ¥ €

Bk
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Google Earth

&

§4 1% 111 B% & /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 b _

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 H XS4 /Electrical characteristics

& RS %/limit Parameter

Z¥/Parameter #5/Symbol = XE <X (72
&/ME/Min.
/Max. /Unit
HLJF/power supply
fit e 3 [ /Supply Voltage vVCcC -0.3 55 \Y;
BRI/ 10

/0 K5 £/1/0 Features VIO -0.3 3.6 Y,
RF #i NI /RF Input power RF_IN 0 dBm

i HLORI/ESD RF_IN 2000 %

FF % /Environment

171i% I FZ /Storage temperature Tstg -40 105 °C

15 /Humidity 95 %

& H5S451/Electrical specification
Z¥(/Parameter f#5/Symbol al BME | ARE | BAE ) R
/Condition | /Min. [Type | /Max. | /Unit

H Y5 B [ /Supply voltage VvCC 3.5 5 55 \Y
HH Y B [ /Supply voltage V_BCKP 1.4 3.0 3.6 \Y,
f45 \ i JE /input high voltage VIH 2.4 3.6 Y
i N JE/input low voltage VIL 0 0.6 \%
i = s Joutput high voltage VOH loh=4mA 2.8 \%
% HH % /output low voltage VOL lol=4mA 0.4 V
T £ /Operating temperature Topr -40 85 °C

16 /35
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AN EA RRAS IHEE, FrUATiFet— R SHUERE, WESOHE R RS, —RaA™
B RBHITIFE, BIRAEA/NT 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 {geFekr/Performance evaluation

& BB —EiRMEZE (10 ) TEME M /Electrical characteristics one standard deviation (1 ¢ ) no mileage

timing

' BRHLE A N I :
GNSS {55 E Kt A] KEALE EAMER 1 fiira A 1
IReceiver [Horizonta
ITime of GNSS [Horizontal [Pitch roll [Course
positioning | velocity
signal loss position 1 Angle 1 Angle 1
mode 1
Pttt E AL 2.0-3.5m 0.05m/s 0.5deg 1.0deg
5 #0/5 seconds
/Standard setting
e RE L 10.0m N/A N/A N/A
10 /10 seconds
/Standard setting
Pt E AL 25.0m N/A N/A N/A
60 /60 seconds
/Standard setting
P g i 60.0m 0.5m/s 1.0deg 2.0deg
120 #/120 seconds
/Standard setting

& B —EIRMEZ (10 ) GNSS ¥4 DhkE/Electrical characteristics one standard deviation (1 0 ) GNSS

partial function

Z¥/Parameter

#iiR/Description

GPS L1C/A+L5

GLONASS L10F

B HLZS T /Receiver type BeiDou B1L+B2a

Galileo E1+Eb5a

QZSS L1+L5

TTFE A5 3h/Cold Start: 28s
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5 8 /Warm Start: 28s

A 5h/Hot Start: 1s

H i 3k/Reacquisition: 1s

FREZ/Tracking: 56~59mA @5V Typical

Hi, Y5 2 #E/Power consumption
fii3k/Acquisition: 57~62mA @5V

PR Tracking: -165dBm

R E/ISensitivity
fifizk/Acquisition: -148dBm
K52 67 K FE IHorizontal [ 3 % fi7/Autonomous positioning: 1.5m
positioning precision SBAS: 1m
FZIs) RS £ /Timing precision RMS: 20ns

T4 i K% i /Speed precision | 0.05m/s

fii I #% FE/Course accuracy | 0.3degrees

#h75/Dynamic<=4g

EEAEBR #1l/Operational

constraint

151 /Altitude<=50,000m

% )& /Speed<=500m/s

10 B3R ~}F/Module size

10000.022XYZHD
2l

ag/sd9 ﬁ
aVIAUS

50-80mm
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& 4 SKM2305NDR-40MXT Log/t74&

50.7
A 5 Cﬁ‘ ':‘ L Unit:mm
4 "
lf! B )/I ]
32 ) /,I!l
Connector Cable
I Y N
L Unit:mm
0
- /7 —
| {f
= L
2k K:/Line length K /Length (mm)
L 3000450
L 5000450
L 8000450

B 5: SKM2305NDR-40MXT R~f

11 Sfiii#H/Navigation instructions

& HREZEMFRS, HERE, BE&HERIIE/The module has no installation Angle limit, free
installation, with adaptive function
& A& 5SHi¥ItE1k/IComposite navigation initialization

FIAT, GI-200 151t A S SE il Fd B 22 ke ik, BT AT DME R 220k, seBUMH A A & S HRICR .«

At present, the GI-200 inertial navigation algorithm realizes the adaptive installation algorithm, that is, users can
install any module to achieve the same combined navigation effect.

BRI : HP #2248 SKM2305NDR-40MXT M- (A 2 4, Fil L, 285, AT sk, s 45
N IR 4 2 25 AW 5, SKM2305NDR-40MXT Rl tH 248 M, mz, TEME B E, A7 LIkg%
TP
Specifically: the user needs to SKM2305NDR-40MXT and car body fixed connection, static power, and then, the

vehicle running, through the vehicle acceleration deceleration turning and other vehicle movement,
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SKM2305NDR-40MXT identify the installation Angle; In short, it takes a while for the sports car to get the

mounting Angle.

MM 7 J5, SKM2305NDR-40MXT & it N 4H & SRS,

PESF AT GRS, BRiS, AT REE A FEE A 29 e 5500 T 5 A7 (9 X 42k

When the installation Angle is obtained, SKM2305NDR-40MXT immediately enters the integrated navigation

WA KL A e/ AT, 15

state, and after about one minute of vehicle running, the inertial navigation training is successful. At this time,

SKM2305NDR-40MXT can enter the tunnel, garage and other areas without satellite positioning.

AR w)ah 4k #240 K % Fr7s/The following table describes the initialization process:

SENL 25 R
(142 He PR RGWRE/ IPosition
Istage Composite navigation initialization process System state ing
results
Er)E, ##IE5-10 AL L, TERSMARSRHLESHIGEN,
1T~ SKM2305NDR-40MXT AA H 3l iR 44 1L sish 251
Dife, WERZEM TSRS B, £ SKM2305NDR-40MXT | GPATT i i) iy 4l T
255 B A 1L )5 58 BT RE o State_Flag 9 01 | FEE 4
After the system is powered on, hold for more than 5-10 GPGGA K InsTime | 5/
seconds to complete the attitude initialization of the A0 Output
1 navigation system. The State Flag of pure
Since THE SKM2305NDR-40MXT has the function of GPATT becomes satellite
automatically recognizing a stationary or dynamic vehicle, if | 01,The InsTime of positionin
the vehicle is powered on during the driving process, the GPGGA is 0 g results
SKM2305NDR-40MXT will wait until the vehicle is stationary
to complete the function.
TEZEMRY, WEIAR R, IR DEEAMEE— | GPATT #rlH) B 4 44 T
EXEE (GPGGA #4i Gps_Precision /M T 10) , State_Flag il A 02 | EEhidh
SKM2305NDR-40MXT e it SHihr B WIdhtk, GPATT IR | GPGGA K InsTime | £/
BN 2. MR EMFEEIRZER, SKM2305NDR-40MXT | 4 0 Output
? AL SR B AT WA, T PR EALEE R [ The State Flag of pure
The satellite positioning is successful, the effective satellite GPATT becomes satellite
resolution is received, and the satellite positioning accuracy | 02,The InsTime of positionin
is ensured (GPGGA protocol Gps_Precision is less than 10). | GPGGA is 0 g results
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The SKM2305NDR-40MXT completes the inertial navigation

position initialization, and the GPATT status bit changes to 2.

That is, when the satellite positioning accuracy is very poor,

SKM2305NDR-40MXT does not initialize the inertial

navigation position, but outputs the satellite positioning

results.

RERFF GI-200 FHLRGAETW HFHIT1TEE—E W E], XA

i, SKM2305NDR-40MXT #EAT 4R, thidfed, | GPATT #Hill A
SKM2305NDR-40MXT 5¢4: & il LA e 45 . k153 23 f1 2 | State_Flag &R 02 | FENi4
Ji, GPATT IR&AIA 2. GPGGA 1] InsTime | 5/

Try to keep the GI-200 navigation system running in an open | A 0 Output

° area for a certain period of time. During this process, The State Flag of pure
SKM2305NDR-40MXT performs installation Angle GPATT becomes satellite
identification, during which SKM2305NDR-40MXT 02,The InsTime of positionin
completely duplicates the satellite positioning results. After GPGGA is 0 g results
obtaining the installation Angle, the GPATT status bit is 2.

RIS LRIRMZ G, AT B T 3 R/, A
SKM2305NDR-40MXT 5 e 45 14 5 A Fr s 2 AN 7 [l 1R 1L, SERLEAL
U] GPATT R4 N 3. GPATT M 44 The
After the installation Angle is obtained, the vehicle speed State_Flag &k 03, | integrated

4 exceeds 3m/s, SKM2305NDR-40MXT completes the GPGGA K] InsTime | navigatio
initialization of the speed and direction of inertial navigation, | A& 1. n location
and the GPATT status bit changes to 3. result is

displayed
ZRELIRFF GI-200 FHLARGAETH KM AT8E, XA S, | GPATT #hHilK) 1 L 2
SKM2305NDR-40MXT FJ F T8 & {7 Ztis x5 1 Sk 471l | State_Flag A 03, .
g5, IR, GPGGA K InsTime &#0f0 1, it K% 14046, | GPGGA K InsTime U The
HJ InsTime “KF 60 2 )5, SKM2305NDR-40MXT F:A S84l | |#bin 1. _

5 | GSMRGIIIEA, BRI S LR AR i, | The State Flag of | oo
The SKM2305NDR-40MXT continued to keep the GI-200 GPATT becomes nawga.tlo
navigation system driving in the open area. During this 03,The InsTime of " Iocaflon
process, the SKM2305NDR-40MXT used the satellite GPGGA increases resultis

displayed
positioning data to train the inertial navigation system. This by 1 per second.
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time, the GPGGA Ins Time increased by 1 per second, which
passed about 1 minute after the Ins Time was greater than
60. SKM2305NDR-40MXT basically realizes the algorithm
convergence of integrated navigation system, that is,

completes the estimation of inertial navigation element error.

SKM2305NDR-40MXT ¢ i 4HA S BIEI S , 7T A % ffi L 15
o o o GPATT i .
T8 B 2R P A5 0 TR e N N kAT e AL PEFHE
State_Flag 4 03,
After the convergence of the integrated navigation algorithm o725 3R
GPGGA K] InsTime
is completed, SKM2305NDR-40MXT can enter the tunnel or o [Output
N n o
garage for positioning without satellite. pure
6 The State Flag of
inertial
GPATT becomes
navigatio
03,The InsTime of
n and
GPGGA increases
positionin
by 1 per second.
g results
SKM2305NDR-40MXT 5¢ i1 & ST HIENSUR , FTELEEA & | GPATT #HLi) PR
s
BN RS, /DX GG DA E AL ZE B AT E AL State_Flag '~ 03, [
T HILE L
After SKM2305NDR-40MXT completes the convergence of | GPGGA I InsTime 4 3LTh
5 e
the integrated navigation algorithm, it can enter the "W 1.
integrated
7 environment with no poor satellite positioning such as The State Flag of
navigatio
elevated buildings, residential areas and so on. GPATT becomes
n location
03,The InsTime of
result is
GPGGA increases
displayed
by 1 per second.
T B PR 25047 3, SKM2305NDR-40MXT X 22 2% /1 34T G
T2 UCRIIF HAL B 5, SJAFEIRER 22 MH . GPATT SHHLENL
GPATT #ili¥
REALEN 4. 459 The
State_Flag -~ 04.
After a long time of vehicle driving, SKM2305NDR-40MXT integrated
8 The State Flag of
solved and processed the mounting Angle for many times to navigatio
GPATT becomes
obtain a more accurate mounting Angle. The GPATT status 04 n location
bit was changed to 4. result is
displayed
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Mgt /Summary:

(1) HE SRSV, EVERE /e B RIS NTRORA ) L dh, AR5 HENAH 15 5 %
WET, HEFMARHEMIRS =0
(1) During the initialization process of the integrated navigation system, it is suggested that the vehicle should
first run in a non-sheltered environment for about a few minutes, and then enter a complex environment with
shelter, so that the positioning effect of the integrated navigation system will be good.

(2) s, P AT ZRE 5 560 SKM2305NDR-40MXT (IR Ia IS FE, R 7 EAE S 3RS N AT3RL 154,
USRI AR AT AG AL .
(2) In fact, users do not need to pay special attention to the initialization process of SKM2305NDR-40MXT. They

only need to drive in an open environment for a few minutes to realize the initialization of inertial navigation.

& H4FHEr/Combined navigation reset

N T iR SKM2305NDR-40MXT AT A ] iy AT S 1tk (3R (A2 I e AL RO, Sty B W A vt 5
i —#E, SKM2305NDR-40MXT th BA H K MdG ELhfE, — BN T & FHUE RLEE RAFAE ] 2,
SKM2305NDR-40MXT & AT H & FAUENL, RIAHEANA & SHYIEAL RN 4 rB, BEBFA LES
g AR ST AL B Al FEATT R B4R A
In order to ensure that SKM2305NDR-40MXT can provide stable vehicle positioning effect with long-term high
reliability, like other inertial navigation modules common in the market, SKM2305NDR-40MXT also has
self-failure check function. Once it is confirmed that there is a problem with the current integrated navigation
positioning result, SKM2305NDR-40MXT will immediately conduct integrated navigation reset. It is the fourth
stage of the initialization process of integrated navigation, that is, the position, velocity and direction of inertial
navigation are initialized by re-using the results of satellite navigation.

2458, SKM2305NDR-40MXT &AM A MR IR AERAT, HE, N T7_EENE, WEmEAA4E
FALEAL ) TIRE
Of course, SKM2305NDR-40MXT has a very low probability of combined navigation reset, but in order to improve

reliability, it is necessary to have integrated navigation reset function.
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12 f§ FH i BA/Instructions

& 1ERHT E/Sensor calibration

T iliE T2 R, A SKM2305NDR-40MXT )% AME AR AL (ZHFEIRA. =Rl ) 1
T REEERRESESEHA—FE, AT 51 SKM2305NDR-40MXT ik ZIAH F ML RESE bR, H) ATCZ&xt
SKM2305NDR-40MXT H 2+ M a4 HEAT 14 PR 22 4 2
Due to the chip manufacturing process and other problems, each SKM2305NDR-40MXT sensor components
(three-axis gyroscope, three-axis accelerometer) zero, sensitivity and temperature drift parameters are not the
same, in order to make each SKM2305NDR-40MXT to achieve the same performance indicators, the
SKM2305NDR-40MXT sensor components have been a variety of error compensation.

BEAS i AR AR AT iR € SHOIA —FE, WACRAIMFARSE, BEm BRI SR 2, XAME—Er]
TR 7 RGERR, MRS 7P P i S .
The calibration parameters of sensor components of each product are different. If the same parameters are used,
large navigation errors will be caused. This uniqueness can be used to prevent system piracy and improve the
reliability of user products.
¢ j#E{E# 0/Communication interface

SKM2305NDR-40MXT HEHR AL 7N ef 0, o, &0 1 T AR EEGEMRKEMEE, 12T
R THE B . = (E R
The SKM2305NDR-40MXT 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.

P B R R R R T 0 5, HoRAH 8 a0 M3 flAR IR, 1 frfsribAr (8-N-1) 77, JFFZER
N9 115200, AT AR FH P 5K, B B0BdRr &
The SKM2305NDR-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{S5Hi%/Frequency of communication

HAT, RS thz A1 10hz B8R R, BRIy 1HZ.
Currently, the system supports the output data refresh frequency of 1hz and 10hz. The default frequency is 1hz.

& #E{Z iU/ Communication protocol
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H i, SKM2305NDR-40MXT # 5k t & WL (¥ NMEAO0183 1, #il4n: GPGGA. GPRMC, GPGSV, GPGSA,
A, AT IR LSS R, SKM2305NDR-40MXT #H i S T — 4Ll {5 Hrill GPATT.
At present, THE SKM2305NDR-40MXT module outputs common NMEAO0183 protocols, such as GPGGA,
GPRMC, GPGSV and GPGSA. In addition, in order to output vehicle attitude information, the

SKM2305NDR-40MXT module defines a group of communication protocols GPATT.

& a4 /Control command

SKM2305NDR-40MXT 4t 32 £ F il s A2 il ar & SK BN R 2, {H2, SKM2305NDR-40MXT Joik
frRfFE, B SKM2305NDR-40MXT H: K b H 2 $ B 07 X
The SKM2305NDR-40MXT system supports the following functions by sending control commands through the
serial port. However, the SKM2305NDR-40MXT cannot save the Settings. That is, the SKM2305NDR-40MXT

output the default mode every time it is powered on.

%1 PS4 NEMA fff%/Inertial navigation NEMA

g ~git) =1 e WS
%A Type i BRi\{&/Default | %&¥E/Remark
Type attribute Communication protocol
FT9F NEMA iB4)/
1 log gpgsv R\ /Default

Open the NEMA statement
% NEMA &)/
Close the NEMA statement

2 unlog gpgsv

% 2 181 S 41 IMU fdifg/Inertial navigation IMU is enabled

KR g WS
KR Type i ER{AfE/Default £ /Remark
Type attribute | Communication protocol
17T IMU % th 15 %) /Open A LLAE A #E/You can
1 log debug ER\/Default
the IMU output statement view the navigation data

13 = ZEWi/Matters need attention

SKM2305NDR-40MXT #EHfE Ny —k mtE eI EBAE & FH R SR, EMHER T, WREH TR —SEH
HIL, Wk:
As a high-performance vehicle-mounted integrated navigation system, SKM2305NDR-40MXT module also

requires users to pay attention to some matters during use, as shown in the following table:
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L/
J¥5/No. %% T.{F/Preparatory work Importance
degree
1 T, AREREAERE, ORI B AR LEOR, HIE N
Before powering on the device, ensure that it is securely installed. There is | 4 Zii/Must
no specific installation Angle requirement and it is self-adaptive;
2 HE, AR R SKM2305NDR-40MXT, fRETCHE 525
Before the device is powered on, the car body is fixedly connected to W25 /Must
SKM2305NDR-40MXT, and the module does not shake;
3 FHJE, AR5 SKM2305NDR-40MXT;
After the device is powered on, the SKM2305NDR-40MXT cannot be W Zi/Must
moved;
4 FARB BT, Wi GPS/BD R4u%m HHUE P
Before moving, make sure the user's GPS/BD system outputs the specified | 4 Zji/Must
protocol
HENE
K5 /No. H L SR A 1T FE/Composite navigation initialization process /Importance
degree
1 G, #5110 UL L, FEHSM RS MLEYIGEN,
After the device is powered on, hold for more than 5-10 seconds to W75 /Must
complete the attitude initialization of the navigation system.
2 TR 2 oreb e, EELRIER EAMBOEERIE, DUMERR 25 .
After 2 minutes of driving, accelerate and decelerate operation on straight W 2B /Must
road in order to identify mounting Angle.
3 173 5-10 ot R EANE M8 (Un e FBIE)
Enter complex environment (e.g. garage, tunnel) after 5-10 minutes of W Zi/Must
driving
4 BB )R, AT LR L INROE R A P B, (RS 2)
After powering on again, you can omit the step of straight acceleration and
deceleration to identify the installation Angle (see table No. 2).
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e FHEIYIA R, EERE SRR G NATRORZ) Lo, AR5 NGBS, da
U E LR A 2 4
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.
& T EE/HFEIGps_Precision

SKM2305NDR-40MXT f&— M & G AU AL ER, 1M1 H P 3845 5 A 45 A2 t R 2+ SKM2305NDR-40MXT Fibk
+H P Aot R SR A R . WA DR EASEILE R B LRI ATHE T, SKM2305NDR-40MXT A 7] DASEILEL 47 1) 241
FIHUEARCR . FESEPRE A RE T, BT R B AR S S A TR, 2 iEK SKM2305NDR-40MXT
R i PR SRR AR E R TR E AL, AT AEFS SKM2305NDR-40MXT HE44 () 5E AL FURIR 22
SKM2305NDR-40MXT is a combined navigation and positioning module, and the user can obtain the positioning
result by antenna +SKM2305NDR-40MXT module + user terminal. SKM2305NDR-40MXT can achieve good
integrated navigation and positioning effect only when the satellite positioning can achieve normal positioning.
In actual use, due to various factors such as user antenna or power supply from bottom plate, the satellite
positioning effect of SKM2305NDR-40MXT module will be unstable or even unable to be positioned, thus making
the overall positioning effect of SKM2305NDR-40MXT very poor.

GPS_Precision ;& SKM2305NDR-40MXT F2 i1 K A BAr (1) B2 e A kS B, i, SKM2305NDR-40MXT
YR, PREEAMEE GPS _Precision — M {E 0.4 KAEA .
GPS_Precision is the satellite positioning precision in meters provided by SKM2305NDR-40MXT. For example,
IN open environment of SKM2305NDR-40MXT, GPS_Precision of satellite positioning accuracy is generally
about 0.4 meters.

SR A Pl i (E . GPS_Precision AL /iS5 4%, — H SKM2305NDR-40MXT & for tH B e @, 7] DL K
T GPS _Precision #UE 2| i 26, {8120 Brid selal @ S e, 8T = g . 50, SKM2305NDR-40MXT 7=
i B DR, P AR 3 A AR SR A
It is strongly recommended that users upload GPS_Precision to the server through communication. Once
problems occur in SKM2305NDR-40MXT location, a curve can be drawn based on GPS _precision value, which
is convenient to analyze the cause of the problem and facilitate product maintenance. Otherwise, it is difficult for
users to analyze the specific cause of problems in SKM2305NDR-40MXT products.

GPS _Precision i & £ GNGGA ¥ 155 9 N+ B

GPS Precision is placed in the ninth field of the GNGGA protocol.
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& SIS A/ Ins Time

SKM2305NDR-40MXT & — M 4& SHlE M, A& FH RS 2l TE SHURM I SH A& MR ZE,
Frbh, DAUE — AN INGRd R, BIA & 0 i 2R SRR S AU PERE, EA B SR DA o B SR 22,
ARER N RIS TR K, I Tei SR BUAR G 1 e
SKM2305NDR-40MXT is a integrated navigation positioning module, integrated navigation system need 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.

Ins Time & SKM2305NDR-40MXT 23t LAY Jy $LA7 (1 4L 15 2 I 2RI T) , i3 SKM2305NDR-40MXT #EA
B AN PESSETE R AL X3,  ROZARIE Ins Time J&2 K415 T 60, 428, Ins Time #AHLr, 3%
SKM2305NDR-40MXT i it T 52 5 for I Z A58 1 St [ A
Ins Time is the combined navigation training Time provided by SKM2305NDR-40MXT in seconds. It is
recommended that SKM2305NDR-40MXT enter areas without satellite positioning such as tunnels and garages,
and ensure that Ins Time is approximately equal to 60. Of course, the larger Ins Time is, the better. It means the
longer it takes SKM2305NDR-40MXT to train inertial navigation through satellite positioning.

SRZIE VO FB I EE A Ins Time BA&2)fik5 48, —H SKM2305NDR-40MXT #EE 8BS R, 491l 40 42 e 5
BEIE Tk e E L, T LLERL 73T Ins Time AI%UE, i€ SKM2305NDR-40MXT 47 4b Tt 2 R34
It is strongly recommended that users upload Ins Time to the server through communication. Once
SKM2305NDR-40MXT cannot locate in complex environment, such as garage or tunnel, it can determine the

current state of SKM2305NDR-40MXT by analyzing the value of Ins Time.

& DEEARAIR/GIRMC

SKM2305NDR-40MXT j& — AN & e i, & hr 45 A i B A E AL MBI E Ar 3L M se B, O 7k
T SKM2305NDR-40MXT TLA& & A7 (4R, SKM2305NDR-40MXT BRil%ith GIRMC ¥, Z W fimisk Ay
GIRMC, Pl A 584 E il SKM2305NDR-40MXT P4 32685 F i Hi 1) GNRMC B8 9% o
SKM2305NDR-40MXT is a combined navigation and positioning module, and the positioning result is realized by
satellite positioning and inertial positioning. In order to let users know the effect of SKM2305NDR-40MXT satellite
positioning, SKM2305NDR-40MXT output GIRMC protocol by default, and the frame header of this protocol is
GIRMC. The protocol content is exactly the GNRMC protocol content output by the main chip in

SKM2305NDR-40MXT.
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F P a7 Ll sd of Ee GNRMC Fil GIRMC g R4 8, #il & S HiE S RUR .
You can compare the GNRMC and GIRMC positioning results to confirm the combined navigation positioning

effect.

& B SHIR MR 1E4RF fL/Stationary flag bits provided by inertial navigation

Gt 1) 58 AL HRAE ZE G0 1L I, 2 A B AT B Sk, 35015l FH P AR ) i ZE 400 2 1 b
SKM2305NDR-40MXT & — MG FHUE AT, W DURSE AR L 7o FPIR A BEAT 22 5 L miah 2 A, XT38 T
AR, bR E AR AR, BIARYE ZAR ST LI 2R e B AEIE ), fEBspRET, RINEMT
P AR SR AT RE W ) FE AR A R
When the vehicle is stationary, the traditional positioning module will also have an elegant position and speed,
which makes it difficult for users to judge whether the vehicle is stationary or not. SKM2305NDR-40MXT is a
integrated navigation positioning module, can according to the state of inertial components, and the vehicle static
or dynamic judgment, for users based on vehicle travel fees, the flag is very helpful, namely according to the sign
can be judged whether the vehicle in motion, the motion state, the accumulative vehicle trajectory to obtain

accurate mileage information.

14 {&f)f#Hr/Statement parsing

14.1 GNGGA
it $GNGGA,071016.000,2233.889475,N,11405.260465,E,1,60,46.0,28.3206,M,0.000,M,0*5B

s B
f#iid/Description 55 /Symbol | Z4f|/Example
INo. IName
1 $GPGGA Log header $GPGGA
UTCH 8] (/50 185)
2 utc hhmmss.ss 071016.000
UTC time (H/M/S)
3 lat 7 & /Latitude: -90° ~90° (e 2233.889475
_ AT N: b S:
4 latdir a N
Latitude direction: N: north; S: the south
5 lon £ J¥/Longitude: -180° ~180° YYYYY.yyyyyyy | 11405.260465
ST E: &R; W: 7
6 londir b E
Longitude direction: E: east; W: west
7 QF BRI Solution state q 1
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0: Jo3f#/Solution trivial;

1: B S ENLf#ISingle point positioning solution;
2: DhPEZrigpspseudorang differential gps;

6: 2517 & /Pure inertial navigation solution

8 sat No. T2 #/Satellite data n 60

9 HDOP EREARHEI X.X 46.0
Satellite positioning accuracy

10 alt i FE/Altitude h.h 28.3206

11 a-units i FE B /Altitude units M M

12 Geoidal KHb 7K #E [ /Geoidal surface XXX.X 0.000

13 a-units A7 /Units M M

14 age # 47 #EiR [Differential delay dd 1

15 XX Checksum *hh 5B

16 [CRIILF] Sentence terminator [CRI]ILF]

PYil]: SKM2305NDR-40MXT 22 I GGA B 77 hil I =47 .
Note: SKM2305NDR-40MXT modifies three fields of GGA official protocol.
(O FBET ;. iy iRas e, kA LRGBS, Flah S5 E., BE, BN SRS, il
B4k 6
(1) Field 7; Add Solution state 6. In places where there is no satellite signal, such as underground garage and

tunnel, the module enters the pure inertial navigation solution state, and the flag bit becomes 6
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14.2 GNRMC
#ltn: $GNRMC,071016.000,A,2233.889475,N,11405.260465,E,30.98,336.29,130122,40.0,E,A*1F
455 /No. | &FR/Name #iiR/Description ¥ 5/Symbol | Z%l/Example
1 $GPRMC Log header $GPRMC
2 utc UTCH (FizIBY hhmmss.ss 071016.000
UTC time (H/M/S)
fii Ik #5/Solution state
3 Pos status A= % 5E i /Effective positioning A A
V=TER5E fi7/Invalid location
4 lat #i ¥ /Latitude: -90° ~90° e 2233.889475
5 i 4ifEJim: N: dk; S: ® . \
Latitude direction: N: north; S: the south
6 o Z:F%/Longitude: -180° ~180° YYYYY.YYYYYY 11405.260465
y
7 londir LI Be A We T b E
Longitude direction: E: east; W: west
8 SPEED IN HbTH 3% % /Rate of ground q 30.98
9 Track Ture HTET A M) £1/Ground heading Angle n 336.29
10 Date UTCHH/UTC date ddmmyy 130122
fidm i (000.0~180.0/%, A FALEA L NFMO)
11 Mag var Magnetic declivity (000.0° ~180.0 ° , if 0.0 40.0
leading digit is lacking than 0 is added)
HiAw 7, E (AR BIW ()
12 Vardir Direction of magnetic declination, E (east) or W E E
(west)
IR (IUNMEAO0183 3.00k A%, A=H
FEhL, D=2%4r, E=fiE, N=##ETL30
13 Mode ind Mode indication (NMEAO0183 version 3.00 a A
output only, A= autonomous positioning, D=
difference, E= estimation, N= data invalid)
14 *XX Checksum *hh *1F
15 [CR]ILF] Sentence terminator [CRIILF]
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14.3 GPATT
Bl
$GPATT,2.96,p,-4.78,r,337.37,y,20210922,S,003E009,D, 1,INS,3335,03,16,84.75,3,G,04,0.87,0,1,00,1,1,A,1303

4.6,0,1,04,M,0,0,0*49

WS Ziie)
ZFRIName i /Description 24/Example
INo. /Symbol
1 $GPATT Log header $GPATT
2 Pitch fIft4e0 #f1/Angle of pitch ddd.mm 2.96

P, iRy At/
3 Angle Channel P P
P: pitch, R: roll, Y: yaw

4 Roll 17 f1/Roll angle ddd.mm -4.78

PR, r Ry A/
5 Angle Channel A r
P: pitch, R: roll, Y: yaw

6 Yaw Wi fa/Yaw angle ddd.mm 337.37

PR, Ry At/
7 Angle Channel y
P: pitch, R: roll, Y: yaw

8 Soft Version AR A 5 /Software Version XXXXXXXX 20210922

SRR A/
9 Version Channel S
S:Software Version

10 Produtct ID ME—I1D/Unique 1D 003E009
ID: 1D
11 ID Channel ID ID
ID: the product ID
BRINFTTF M SR .
1: #T77F, 0: CHI/
12 INS Inertial navigation is turned on X
1: open, 0: closed
by default
INS: 15 2 T I
13 INS Channel NS: Whether inertial navigation INS INS
is on
DL Fr fir 44 /Named after the
14 B R A 401

main control chip
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Angle selection channel

LIRS RES TEE 1 W TN RA
15 State_Flag d
Algorithm status flag See table A below for details
45 bR .
16 H 5& X br & /Custom flags X X
/Custom flags
15 bR .
17 H & X A5 & /Custom flags X X
/Custom flags
[ 5 bR o
18 H %€ X b5 & /Custom flags X X
/Custom flags
Jb2F45 & /Beidou
19 . 1% GPS+BD/GPS+Glonass B B:GPS+BD,G:GPS+Glonass
ags
15 bR ..
20 H %€ X b5 & /Custom flags AU X
/Custom flags
45 bR e
21 H %€ X b5 & /Custom flags X X
/Custom flags
o 1: #ik, 0: fREI
22 StaticFlag Fr A5 hr &7 /Static flag bit d
1: static, 0: dynamic
1: EH P, Xo E@hilH
23 Uer_Code FH F' 495 /User number d 1: common user,
X: customized user
[ 5 bR o
24 H %€ X b5 & /Custom flags X X
/Custom flags
1 ARG 2
B ‘ B 2: Rz Al
TR Fflash 235 bR &/
1: do not use the storage
25 Angle_Select Whether to use the flash d
installation Angle.
installation Angle mark
2: Use the storage
installation Angle
1 A4 B )
TN IR B R e B bR & 0: JTidsx/
26 Save_Gps_Flag | /The last location of the satellite d 1: the garage location is
is kept in the garage recorded successfully. 0: No
record is recorded
7235 M I PRI E Installation
27 ALocK_Channel A A
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TSR AL TT Uk 78 157 1) Wy e,
- o BEEUThe /Record the module from ) i at: 999.999km/
m
total mileage positioning to power-off Record: 999.999km
& HFE4/The total mileage
1: RSN E %3,
& 75 [ 2 2 % br £ /Whether to fix 0: JazhH &N 22/
29 | Angle_Lock_Flag d
the installation mark 1: starts fixed installation.
0: starts adaptive installation
24 AL BR R/ Installation
30 IMU_Kind_Flag d 1->8
coordinate system
[ 5 bR o
31 H %€ X b5 & /Custom flags X X
/Custom flags
N HIERAERTHT 4 6tk /K T 1 2
[ 5 b & ,
32 F¥/The height of the earth M M
/Custom flags
ellipsoid relative to the geoidN
15 Tt o
33 H & X5 E/Custom flags X X
/Custom flags
152 bR ..
34 H %€ X b5 & /Custom flags X X
/Custom flags
15 Tt o
35 H 5& X br & /Custom flags X X
/Custom flags
36 *XX Checksum *hh *49
37 [CR][LF] Sentence terminator [CR][LF]
# A GPATT 10X 15 7Bt State_Flag & hi#3 & S5t B
Table A Description of physical meanings of GPATT 15 field State_Flag
485 /No. i /Description Fr &% 4 fF/Conditions
RS WILa1L/ _
0 %% I H1/System is powered on
Preparing for initialization
BRI TE S
1 The attitude initialization is ZE 1k 5-10S/ The car still 5-10s
complete
2 7 B 4146 5¢ EE/Position initial K157 H /Get position

34 /35 SKM2305NDR-40MXT-DA-001,A/1



SKYLAB

Simplify Your System
TRYITE R T H ARG PR A 7]

SKM2305NDR-40MXT-#ik% 15

complete
FRFRBNTY, WAL S o - \
RGBT 5m/s, 78— B e/
Installation Angle identified
3 The vehicle speed exceeds 5m/s,
successfully, enter the integrated
driving for a period of time
navigation
2 F R 58 R
4 Installation Angle has been 17538 — Bt []/Drive for a while
identified

#VE 1 B SRS IEX AR %Ay
Note : Inertial navigation can formally work under the following conditions:

(1) GPATT #3412 FEL INS 4 1/ The INS value of GPATT protocol 12 is 1.

(2) GPATT i 15 FEk State_Flag “4 03/04/ The State Flag of GPATT 15 is 03/04.

15 BX & /73/ Contact Information

Skylab M&C Technology Co., Ltd.
HIYITH R TAEEARFRA A

Huhk: BRI e e X e He A 3E Tl ZR B A e R4 Toll el O# J5 6 B
H1i%: 86-755 8340 8210 (Sales Support)

FH 1 86-755 8340 8510 (Technical Support)

& 3.: 86-755-8340 8560

HE4H: technicalsupport@skylab.com.cn

M4 - www.skylab.com.cn

www.skylabmodule.com
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