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1 =4 /Product Introduction

SKM-6DM 2k 1 Al T 11 45 0 S L AT M0 AL & SAUBEBE, BB & R PR O DR SCFF GPS. b3}
GLONASS. Galileo. QZSS i) PR Fr+ 328 L1+L5 XUBE AL = FEMg . =Hhnif B4, @i e
[ 2L 2 AL, SKIM-6DM $2 (1 S RS FE (2072 . WIS RIS 15 B, 75 GNSS R 113 Bkt 1 G 4
BERTEEEH, SRS E, SKM-6DM IR SHEA, 2T K i 18]y S B s 47
RORERERE B0, VAR . BT DL ECH R b LR, 0% P AT AR

SKM-6DM 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 SKM-6DM 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, SKM-6DM 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.

K 1: SKM-6DM 1EFLE/Top view

2 BRI F/Applications

& ZHERS E SHii/High precision vehicle navigation
& ARSI Intelligent transportation of buses

& L I /Remote vehicle monitoring
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3 7% S /Features

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

WAEAS R, R 2% 2 #M2/Complete orthogonal error, temperature drift error compensation

ol

l

*
& SEANFE SRR E S BUAS— 5 ¥ fi/Each product calibration parameters are inconsistent anti-piracy
& SEBHAL ST TS S 7 A8 A /Compact modular design can save user product space
& R R AR AEIE (S 01 NEMAO183/Plug and play standard communication protocol NEMAO0183
& O 2 SR T P 4 #4235 /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 =48 A /Product Advantages

N

& T FRRE IR TEERS IR RS A AR 45 2 /High precision attitude heading information was obtained by
eliminating gyro drift

& Y% E S0 R 3R SR 3 5 S8 /High precision velocity information is obtained by eliminating vibration
acceleration

& T IEEE T 1L S AR E R /Zero - speed correction algorithm can prevent navigation data drift

& LT HEN YRR R 2 E R H % /Extended Kalman Filter algorithm based on adaptive

& UIIERE B A KR Z 1) GNSS #idii/Identify and isolate GNSS data with large errors

& B A S S B e RS E € A7 /High precision positioning is realized by pure inertial navigation

& A& SRR SR B 32 Pl #/Autonomous switch between integrated navigation and pure inertial

navigation technology
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K 2: SKM-6DM it )5 ¥ HE El/Design diagram

5.1 ZAlJFR¥E/Rudiment
& 12 5 & %/Satellite navigation system:

PESMAGAAELIAIR, 2RE. @HENSMEN S BEESNMARRE 52 HEAE R, 5
WA 5SS, RN, MR EMEREE IR RRE, UHEAERERE TN , DESH ARG
ARTGVEMH . 534, BRI, BEAd AR R IR, DESHASRERETALGEE M) Be
PR R .

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
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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.

& [5PE S/ & Gi/Inertial navigation system:

Bk AU LRI 2 O SRR, B DB AR AR I 228 R, R e i AT A Gy, HAR e AR
B FHUALFRT, BUREWAS BFE SRHTARAR T B L L WA AL B AEE R, RN AT DASRAS UR 35 B . (ER IS
FiAR Gt T FERR A T RS T B, AR Bl A R 3R, M OV 8 e B AR 0 Nk B2 SRAT ek 1) 7 S M B2 4545 R
B RO M 3 T 2R SR AR HMEA I 8] ST A
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.

& 5 S A %i/Integrated navigation system:

TEMBEA S SH R P ABE S RSN LESH ARG A, BT R THFEE—R /R 2UEEE RS
FFHUEE, KRR FHL R, UM PR SHRFTELIER, R PR EE FH RS GRS TIE,
TRIESARGIET TR, &85 7 REHFaE ] 51k
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.

& 2B 1T/Get rid of the speedometer:

HRL BN ARG RS AR THAIFEIR AU DR TS, KB R E N N EAE S UENL, BRI E S
MTRZREJRET NS, EEARE a4, 1 H R E w4 ml. 2 ZHEM0A, £ GNSS RGHIE S
PR R E R DEE S, SKM-6DM #4t58 442 M 10 AR THIRM, DRI A S ALK, th T AR 1]
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PRIV ZE B AT RS B A WA 2, STy EIUA IR OGS AR EE, PEREAR B T RORHIERTE . AR,
SKM-6DM Al LA AR THE 5, KRG A ke fia b

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.
After years of research and development, in signal accuracy of GNSS system to reduce or even the loss of
satellite signal, SKM - 6 dm 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 SKM-6DM module can be connected to the odometer signal, which will achieve better
performance indicators.

& FiNEA faVehicle attitude Angle:

SKM-6DM FATREHAI ] 2 0 MEMS 5k s 1 1w Fe 226, S8R 8 W g P S s Bl 1 0] BESR SR RE A
W RRENE T RS, JEEE— DT DLIRAS RS FE R 2S5 2, DT v A A A A 00 45 2 A 0 4 00 ST 2 Y ) 4%
SKM-6DM 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 S/t £4i/Gl navigation system:

SKM-6DM ittt 7 TR SR R BE IR S, BTG SRR SR SAUEE, X EE TN
e NS BEREAT R, R DR SHUR LR, WHTHE S, —BERIWPESHGEISIESERERRES, W
BEATAEIVE AL, B2, SKM-6DM S Aipibse il 1 241 & AT ZE 1L S AT B 2 U0

SKM-6DM 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, Skm-6dm navigation module realizes the autonomous switch between integrated navigation and pure

inertial navigation.
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5.2 iR} FEITechnical proposal

& BT RN RS, K3 RTCM2.3-3.3 %/ %dE, SKM-6DM w]sLELh#E 22 7y, TEZ5H 3R8E T Al DASE I K 211
SENAE L, AZAER RN H & 4t RTCM:;

Based on the difference system, the difference data of RTCM2.3-3.3 can be obtained. Skm-6dm can realize
pseudo-distance difference and sub-meter positioning accuracy can be achieved in open environment. The
module also has RTCM output.

& T EESMAEEA TN, SBEE AT SHUENL, M ASEBERZES, RN, Bk
ML 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.

TR Z 5 EE.
£ N P —y
GNSS Tk o ok

i H B S L B
FEE

S
B R

BERG. [

5.3 & /Programme narratives

& =E4yE¥EEDifferential precision

SKM-6DM 525 T+ AG3335 ¥ it iy b B 8 LA ER, i B 22 0 il 2 e, A2 2 W A58 N W] LA 21 0.8 K rms
FERASRE, (H2—HBBERMIET, FEABME BRI mE .
SKM-6DM 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, BESHMmML =408 =S40, =488,

SYEIERE . S4EAETE 15 ARG R DESNARG M =40 B = 4EH T 6 4EE R
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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
information; The satellite navigation system outputs 6-dimensional information such as three-dimensional
position and three-dimensional speed.

1 HE MRV L SHRAYIIRE S, LaUEN TR SR S 45 B S i6 7 B FE 57 17

AR, PTULTR B, TEREATRI T, SRR .

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) HEFHINRZERME: HEFHRGPH ZEAMEES AU ) =460 B M =48 28, XHETE ST
M =GRS . YR AN = 2 A L AT SR, TR SRAR =l s B8 v AN =Tl FE R ) & R iR 22, IR AR 2
FIE R, BT B, 2 RE A BB, 208 kalman JEE 5k SR R ff 5T A 0] LLIR AR et 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) A ARG R4E Bk, HEISHARST LB T2 SHORMBRIE S AR S MRZE, Fril,
WA —ADINGRERE, B e ) D2 S AURINZENE S AU TERE, (EASBHE SATAT LAt B SR, R
WIZRIN (B R A, U TCVE SEDUAR B P RE
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) HEFHEEREE: FRERTITHERES, AR T AERME, EARBIEEESHE, 4
HRNAEEA B REREGSE S, R DEREAGE TS SN, ERKTE, SURRE DR RS, DA
AMEE S AU T EEB R 8 B, W N, 100%A8E L2 S/, FERE, 100%AHE RS, PULSEHE.
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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 inertial navigation, for example,

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

5.4 EfHiPEgE/Positioning performance

& HEBHREAMEBE/Positioning performance of integrated navigation
MV vk FE AL S TR, A5 B2 mT AR A AT 3t 5 0 mT ASRAS AR RS B 1) 8 L RCR
People use high-precision integrated navigation module, hoping to get very precise positioning effect anywhere.
PVE AT RIRA IR, (H AR SRS — DRI I AR ZE A 2N SHUE LB, HAT, MR35 EEM
BEIE (1€ RLRCRAKTE , BATTWE A AL S AUREER (1) 52 LS FE N 1%-2%, BIATE 100 KiRZEN 1-2 K. WAEECKE,
XA A A AT 8 ARG o AR = 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.
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& HEBHKPUER M EE/Anti-drift performance of integrated navigation
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PRESHAEERAET, EMepin e, &R, HIEHESAUS, Ha S0k e e AE e 4w U
TIHERS , (G5 220 AL A RO B AR
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.
& HAEBNIKEE T ¥ E/Speed direction accuracy of integrated navigation

HEFMARGR T REFEEZREME R, @4t 7 TR SHUE IR EEN T mER, JTHEES
JR B BRI A1 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.

=L
e

|

e ] |
iy N
. a 3 .-..':- ;_ l_-'- _",-:': - i - =3 f]
BRI PSRN

K. 2060y GPS $REBtHIT FIE R, MENAHAEGSHURMAT W, 8Oy TRRMEREEZ BN, SN
HEFHIR AR EE BT ROK, e TERMNEELMK. A, ERHRENEREs, TR
FURBEHITT FHRZARK, A4 b e, A 71 ME 2
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.

EREE RS, HOXEONRRESERER, BORZ)E, T EPR:
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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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.

6 HES45%/Electrical specification

& RS %/limit Parameter

Z¥/Parameter -5 /Symbol B/M&/Min. BAfE/Max. | Efr/Unit
HJE/power supply
it H1 LR /Supply Voltage VCC 0.3 36 Vv
FNFiH/ 10
1/0 ¥#14£/1/0 Features VIO -0.3 3.6 V
RF %i N Zh%/RF Input power RF_IN 0 dBm
i HLLRY/ESD RF_IN 2000 Vv
FF % /Environment
4R % /Storage temperature Tstg -40 85 °C
YR /Humidity 95 %

& H 5% /Electrical specification

14 /37
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Z ¥ /IParameter | £ 5/Symbol | %/f/Condition | H&/ME/Min. | BEE/Type
/Max. [Unit
LY HL s /Supply
VCC 3.0 3.3 3.6 \Y
voltage
FHLYJ5 HL H /Supply
V_BCKP 1.4 3.0 3.6 Y
voltage
i\ = finput
VIH 24 3.6 \Y
high voltage
i N & /input
VIL 0 0.6 \Y
low voltage
% H =1 s Joutput
VOH loh=4mA 2.8 \%
high voltage
% i /Joutput
VOL lol=4mA 04 \%
low voltage
AR
/Operating Topr -40 85 °C
temperature

TE: AR A A BRIl E SR, FTULIRELE — R SR B R, IR B R T, B R A
T W I ThAE, BIRA/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.

7 YEge¥etr/Performance evaluation

& BT —EREZE (10 ) LR /Electrical characteristics one standard deviation (1 0 ) no mileage

timing
: N KPALET | KFEET | AR | A
GNSS 55 £ &M 8)/Time | BlhlE i 2/Receiver
[Horizontal | /Horizontal | /Pitch roll | /Course
of GNSS signal loss positioning mode
position 1 velocity 1 Angle 1 Angle 1
5 #0/5 seconds PRt 52 i /Standard setting 2.0-3.5m 0.05m/s 0.5deg 1.0deg
10 #//10 seconds FRUEE fiz/Standard setting 10.0m N/A N/A N/A

15/37 SKM-6DM-DA-001,A/1
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60 /60 seconds FRUE € fiz/Standard setting 25.0m N/A N/A N/A
120 F#£/120 seconds PRUEE fiz/Standard setting 60.0m 0.5m/s 1.0deg 2.0deg

& B —EREEZE (10 ) GNSS #4rDikE/Electrical characteristics one standard deviation (1 o ) GNSS

partial function

Z¥/Parameter ik /Description

1602 MHz GLONASS L10F

GPS L1CA
QZSS L1CA
SBAS L1
QZSS L1 SAIF
Galileo E1
(E1B+E1C)

L1 1575.42 MHz

AR /Receiver type

1561.098 MHz BeiDou B1l

GPS L5
QZSS L5
Galileo E5a
BeiDou B2a

LS 1176.45 MHz

& JE8)/Cold Start: 28s

I8 /Warm Start: 28s
TTFF

A h/Hot Start: 1s

B 5 Zh/Auxiliary start: 5s

¥R E#/Tracking: -165dBm

fi#k/Acquisition: -160dBm

REZ/Sensitivity #JE8)/Cold Start: -148dBm

55 /Warm Start: -148dBm

A 5h/Hot Start: -156dBm

K %2 AL FE IHorizontal H 3 %€ fir/Autonomous positioning: 1.2m

positioning precision SBAS: 1m

PPS 20ns

TH [ K 2 /Speed precision 0.05m/s

16 /37 SKM-6DM-DA-001,A/1
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AL I ¥%5 £ /Course accuracy

0.3degrees

EEAEBR #1/Operational constraint

F)25/Dynamic<=4g

/=1 % /Altitude<=50,000m

# ¥ /Speed<=500m/s

8 &% X/PIN Definition

SCL
SDA
GPIO10

RTC_WACKUP

UART2_RTS
UART2_CTS

Vio18

CHIP_E

VCC_R
GND

RF_IN
GND

GND

VCC_IN
VBAT_VRTC
UARTO_RXD

UARTO_TXD
UART2_RXD

SKM-6DM

Top view

N
F

UART2_TXD

UART1_RXD
UARTI_TXD
GPI1026
LNA_EN
GND

K 3: SKM-6DM & il X /pin definitions

9 & H#iR/Pin description

BEMmS | ERENPIn
= = /10 { F i B /Description % vE/Remark
[Pin No. name
1 SCL =7 /Hanger
17 / 37 SKM-6DM-DA-001,A/1
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2 SDA == /Hanger
T Bk 5 5 %1 Hi/Second pulse signal
3 GPIO10 0]
output
TR, S F P BRI ARIRIRAS
4 RTC_WACKUP |
- /Interrupt pin. Low level enables the
5 UART2_RTS =7 /Hanger
6 UART2_CTS I M5, E2%/Test pin, hanger E2%/Hanger
7 VIO18 0 MR 5|, & 23 Test pin, hanger B2 /Hanger
G AL, KA 2U/Module reset, AHE, B2 /When
8 CHIP_EN
active low not in use, hanger
A PR R 2R AL v % Hi /Active antenna
9 VCC_RF Pout
power output
10 GND G FHL Y5 H1/Ground
11 RF_IN | GNSS K& #: 11
12 GND FH 5 H1/Ground
13 GND FHL Y5 H1/Ground
14 LNA_EN =% /Hanger
15 GPI1026 e
16 UART1_TXD PR Z¥ IMust be hung up
17 UART1_RXD WA % IMust be hung up
% F 5 1 ) 1%/Standby serial port % Fi/Standby
18 UART2_TXD O
transmission application
4% B 1 $210i/Standby serial port % F/Standby
19 UART2_RXD |
reception application
20 UARTO_TXD @) £ [0/ i%/Serial port to send
21 UARTO_RXD I 4%k /Serial port to receive
22 VBAT_VRTC %43 Hitb/Backup battery: 1.4V--3.6V | AFIH, &% /When
23 VCC_IN Pin T.{F ¥ JE/Operating voltage: 3.0-3.6V
24 GND G Y5 /Ground

18 /37
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10 HLHE)R ~F/Machine Dimension

A
L AL LA L
G E F E D
HEEH B con
=
N
- ” ] 1 ” K<
L ITTTTITTTTT [TTTTTTITTITTIIT 1
T
Symbol Min.(mm) Type(mm) Max.(mm)
A 15.9 16.0 16.6
B 12.1 12.2 12.3
C 2.2 24 2.6
D 0.9 1.0 1.3
E 1.0 1.1 1.2
F 29 3.0 3.1
G 0.9 1.0 1.3
H 0.82
M 0.7 0.8 0.9
N 0.4 0.5 0.6
K 0.8 0.9 1.0
Weight 1.69

& 4. SKM-6DM AHl#&X~F'/Machine Dimension
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11 3% H & /Reference circuit

U1

e GNDJEI—“\- FB1  BLM15AG1215N1
21 Ne vee 23 — : e R O +33
3| TIMEPULSE iBCED | 22 _R1
A sening i |21 - Vvl c2 C1
21 Ne txp1 20 . S
GPS ANT B! rx GNss sy 19 =9 BT1 3 u
7| T%_GNSs Txp2 |18 l = =
B gst sweik 7 = =
21 Re vee swoio | 16
s500HMTRACE  I|—1%4 GND Booto |15
11 NC |14
12 | REIN EE
L1 | GND NC = S
= < RXDO
B e 2EH »» TXDO
33nH
\—o +3V3
5v +3V3
O U2 XC6221B332MR o}
| IN ouT -2
2
EN_GPS > g Ne |4

c5 co

——2nF 0 1uF 0 1uF — 2 iF

& 5: SKM-6DM £ Hi}&//Reference circuit

12 Sfiii#H/Navigation instructions
& HREZEMFRS, HERE, BE&HERINE/The module has no installation Angle limit, free

installation, with adaptive function

& A& SHi¥ItE1k/IComposite navigation initialization

FAT, GI-200 161 S LS B G S 22 e 53k, BRI ol DME R e, Sl Al R4 & S RCR -
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.

BARME . H7 #5250 SKM-6DM MR [ 52 3688, wfik b, SR, ZEfrie R, 2040 i s 43
BELERIZE), SKM-6DM Rt 22 M, H, FEBE—BINE, A0TSR 256 .
Specifically: the user needs to skM-6DM and car body fixed connection, static power, and then, the vehicle
running, through the vehicle acceleration deceleration turning and other vehicle movement, SKM-6DM identify the

installation Angle; In short, it takes a while for the sports car to get the mounting Angle.

20 /37 SKM-6DM-DA-001,A/1
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MR REM IR, SKM-6DM 5 B ANH G FHURES, HLE KA 1 2824 Fmirse,  BIHESAIZRM
Ty, GBS, Ay DUk N S8 2 45 T TR e A ) X35

When the installation Angle is obtained, SKM-6DM immediately enters the integrated navigation state, and after

about one minute of vehicle running, the inertial navigation training is successful. At this time, skM-6DM can enter

the tunnel, garage and other areas without satellite positioning.

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

o R4 R
BBt HEFHAVIET TR RERA/
[Positioni
Istage Composite navigation initialization process System state
ng results
FHJE, §iE 510 UL E, RSN RS RILEYILHL:
1T SKM-6DM EA B 2 UL -0 1L 5l as 1 Dh e, a4 .
GPATT il Al TR
AT FE A E L, 7 SKM-6DM 245 31| 42 48 11 )5 5E I Ih RE - .
State_FIag }5}27‘3 01 , %’fﬁ%%
After the system is powered on, hold for more than 5-10 GPGGA [ InsTime
/Output
seconds to complete the attitude initialization of the KO0
1 pure
navigation system. The State Flag of
GPATT b satellite
Since THE SKM-6DM has the function of automatically ecomes
o _ _ o | 01,The InsTime of | Positioning
recognizing a stationary or dynamic vehicle, if the vehicle is
GPGGA is 0 results
powered on during the driving process, the SKM-6DM will
wait until the vehicle is stationary to complete the function.
PREEMRY, WCEIE S RGN, R TR e A AR —
EFEE (GPGGA W1 Gps_Precision /AT 10) , SKM-6DM
\ NN \ _ | GPATT #hilti ol TR
SERCB T SR BTG, GPATT RSN 2. B LA AL .
State_Flag &4 02 | i 4 4
FEEEARZERS, SKM-6DM AX itk SALAL E AT YA, T | apag A InsTime
/Output
s TR e 4 K0
2 pure
The satellite positioning is successful, the effective satellite | The State Flag of
L . . I GPATT becomes satellite
resolution is received, and the satellite positioning accuracy
02,The InsTime of | positioning
is ensured (GPGGA protocol Gps_Precision is less than 10).
GPGGA is 0 results
The SKM-6DM completes the inertial navigation position
initialization, and the GPATT status bit changes to 2. That is,
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when the satellite positioning accuracy is very poor,
SKM-6DM does not initialize the inertial navigation position,
but outputs the satellite positioning results.
REREF GI-200 SRS ALY 7730 — @ 18], XA
i, SKM-6DM #4724 Mk, tidfEd, SKM-6DM | GPATT Wil i iy pa TR
SEA ] DR A R RS 2 2 5, GPATT ARASH7 0y 2. | State_Flag B2 02 | 5 fir 45 1
Try to keep the GI-200 navigation system running in an open GPGGA i InsTime /Output
A0
3 area for a certain period of time. During this process, pure
The State Flag of
SKM-6DM performs installation Angle identification, during GPATT becomes satellite
which SKM-6DM completely duplicates the satellite 02,The InsTime of | positioning
positioning results.  After obtaining the installation Angle, GPGGAis 0 results
the GPATT status bit is 2.
PAFZEEM G, AT IR R 3 K/FP, SKM-6DM 58k | GPATT HhHil i
K AL RERUT [IRIAG L, U GPATT IR {1254 3. | State_Flag 2R M A
e
After the installation Angle is obtained, the vehicle speed 03, o i
) LIS S
exceeds 3m/s, skM-6DM completes the initialization of the GPGGA [ InsTime h
e
speed and direction of inertial navigation, and the GPATT AFFEEFRI 1. - o
integrate
4 status bit changes to 3. The State Flag of
navigation
GPATT becomes
location
03,The InsTime of
result is
GPGGA start to
displayed
increases by 1 per
second.
AEREF GI-200 FATLRSFAETY T3, XA SRS, | GPATT Hili L
M E -~
SKM-6DM FI I LI 5 fr B R SRUHEAT 1%, ULk, | State_Flag A ﬂ%ﬁ;%
L EDLE
GPGGA [f1 InsTime #Fb 1 1, @it A% 1 4340, EI InsTime | 03, o !
e
KT 60 2J5, SKM-6DM FHEASLHA & FH ARG HEIS, | GPGGA K] InsTime | t ]
. N . integrate
5 | ENSERORHEE SRR E M B, s
navigation
The SKM-6DM continued to keep the GI-200 navigation The State Flag of ocati
ocation
system driving in the open area. During this process, the GPATT becomes it
result is
SKM-6DM used the satellite positioning data to train the 03,The InsTime of disolaved
isplaye
inertial navigation system. This time, the GPGGA InsTime GPGGA increases
22 /37 SKM-6DM-DA-001,A/1
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increased by 1 per second, which passed about 1 minute by 1 per second.
after the InsTime was greater than 60. Skm-6dm basically
realizes the algorithm convergence of integrated navigation
system, that is, completes the estimation of inertial
navigation element error.
SKM-6DM FE i H & AT FIENSUR, LA NBEE B RS | GPATT Bl i th A
T BRI HEAT E AL State_Flag 5§ 03, | SHiEN %
After the convergence of the integrated navigation algorithm | GPGGA /] InsTime | £/Output
is completed, SKM-6DM can enter the tunnel or garage for FHm1. pure
6 positioning without satellite. The State Flag of | inertial
GPATT becomes navigation
03,The InsTime of | and
GPGGA increases | positioning
by 1 per second. results
SKM-6DM 5E R4 SR FAMSIUR, FTUGEANESL R, mitk | GPATT ¥t K1 2
A
PRI N 25 TR 5 3 PR B 47 7 0 State_Flag 03, | Z%
ILE BLE
After SKM-6DM completes the convergence of the integrated | GPGGA i] InsTime h !
e
navigation algorithm, it can enter the environment with no FHm1.
integrated
7 poor satellite positioning such as elevated buildings, The State Flag of
navigation
residential areas and so on. GPATT becomes
location
03,The InsTime of
result is
GPGGA increases
displayed
by 1 per second.
R E AT, SKM-6DM X 2235 M it AT T 2 R i A
I HACBE 2 S5, SRAG RS I K 22 3 M1 . GPATT RS AU 4. " L o &5 R
GPATT il
After a long time of vehicle driving, SKM-6DM solved and /The
State_Flag -~ 04.
processed the mounting Angle for many times to obtain a integrated
8 The State Flag of
more accurate mounting Angle. The GPATT status bit was navigation
GPATT becomes
changed to 4. location
04.
result is
displayed
g5 /Summary:
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(1) HAESHAGVIGAERE, BUEME A TTER MR MMTRRA) s, )5 HE A B SEE
W, AEFMAGHEMICRA 1T
(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) HsE, HPATER K0 SKM-6DM BIHIGat I 1, W& EAETW S 73R L Lo, siseil 1
BE SRR
(2) In fact, users do not need to pay special attention to the initialization process of SKM-6DM. They only need to

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

& H4&FfHiE/ICombined navigation reset

T HAR SKM-6DM 7T UK J91725 AT S 47 65 0 0 ZE 0 B, 9190 36 L IR A A e —
SKM-6DM B B4 1 F Bk A Th A, — ELA A 4R RO & SR E B4 BA77E IS, SKM-6DM T L #4741 4 S
A, BIAHTHEANA G SHIAE AR ZE 4 BB, REEEHOR A 2 S Has BB AT AL E . 3BT ) Y
I
In order to ensure that SKM-6DM can provide stable vehicle positioning effect with long-term high reliability, like
other inertial navigation modules common in the market, SKM-6DM also has self-failure check function. Once it is
confirmed that there is a problem with the current integrated navigation positioning result, SKM-6DM 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.

29k, SKM-6DM KAM G SMEM MR AEFAL, (H2, A7 IREEEN, s EZAG4a SAMELM D)
RE -
Of course, SKM-6DM 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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13 {5 Ui BH/Operation instruction

& fERH%E/Sensor calibration

T iE T 25 R AL, A SKM-6DM 154 ME RS ALIE (ZHFEIRAC =R ) % m. REE
AR SHARA—HE, 8T A SKM-6DM & F AR IR fa bR, ) AT C 2% SKM-6DM )& ME & as 4L 1F
BEAT T B MR ZEAME
Due to the chip manufacturing process and other problems, each SKM-6DM sensor components (three-axis
gyroscope, three-axis accelerometer) zero, sensitivity and temperature drift parameters are not the same, in
order to make each SKM-6DM to achieve the same performance indicators, the SKM-6DM sensor components
have been a variety of error compensation.

BEAS i AR AR AT iR € SHOIA —FE, WACRAIMFARSE, BEm BRI SR 2, XAME—Er]
TRIE T RGN, ATTSE s 7= i R
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.
¢ E{5#:0/Communication interface

SKM-6DM #EHEfE P AR 1, Horp, 0 0 T AR DEBEMZEESMER, 02 A, filz=

The SKM-6DM 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.

PIAN B RSP LR 3R 0730, EoR A 8 A ddlfr. O A ar B stns, 1 s ibfr (8-N-1) J5ak, JFRHRER
IO 115200, ATAR$E I 2K, B eipike %
The SKM-6DM 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{S5H%/Frequency of communication
HAT, RGSCHH thz B RHTE
Currently, the system supports the output data refresh frequency of 1hz.

& E{EthiUCommunication protocol

25/37 SKM-6DM-DA-001,A/1



SKYLAB

Simplify Your System
IR NllEZ N INF N

H AT, SKM-6DM #idifa i % Wi NMEA0183 #il, #li: GPGGA. GPRMC, GPGSV, GPGSA, 54t
TR LSEE, SKM-6DM fiue ST —AilfE il GPATT.
At present, THE SKM-6DM module outputs common NMEAQ0183 protocols, such as GPGGA, GPRMC, GPGSV
and GPGSA. In addition, in order to output vehicle attitude information, the SKM-6DM module defines a group of

communication protocols GPATT.

& =l 4/Control command

SKM-6DM Z 5t CF ] il & LR P2 i & SEBL U R IhRE, {HRE, SKM-6DM TikifRfF i E, Hl SKM-6DM
BRI L B A AL BRI T U
The SKM-6DM system supports the following functions by sending control commands through the serial port.

However, the SKM-6DM cannot save the Settings. That is, the SKM-6DM output the default mode every time it is

powered on.
%1 PS4 NEMA fff%/Inertial navigation NEMA
E~vill] KA B HIType BEWHU HiME/ BrE
Type attribute Communication protocol Default Remark
1 log gpgsv T NEMA iE+]/Open the NEMA statement | %ki\/Default
2 unlog gpgsv 7 NEMA iE+]/Close the NEMA statement
* 2 LR IMU fE6E
KR | KEEMEType AU BRINE/ #El
Type attribute Communication protocol Default Remark
1 log debug FT7F IMU it 1E£])/Open the 84 Default Al LA E FHUEHREYou can
IMU output statement view the navigation data

14 JEEFETi/Matters need attention

SKM-6DM #HUE N —ik m kR B A & SRS, AR Y, WHEH R S HFED, k.
As a high-performance vehicle-mounted integrated navigation system, SKM-6DM module also requires users to

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

HEM/

Importance degree

F¥ 5 /No. 1 4% T 1 /Preparatory work

BT, TRE R, AN AR R TR, HIE N X
1 W25 /Must
Before powering on the device, ensure that it is securely installed.

26 /37 SKM-6DM-DA-001,A/1



SKYLAB

Simplify Your System

BRYNTH R T BARAT IR 2 7]

SKM-6DM-#1 1% 15 Datasheet

There is no specific installation Angle requirement and it is

self-adaptive.

R, [ ER AR SKM-6DM,  HEHTGRE S
Before the device is powered on, the car body is fixedly connected

to SKM-6DM, and the module does not shake;

v

W25 /Must

N

FHJE, AREHF2E) SKM-6DM:;

After the device is powered on, the SKM-6DM cannot be moved.

PAZi/Must

AR BNET, WIRA T GPS/BD R4 H HE M #hl

Before moving, make sure the user's GPS/BD system outputs the

specified protocol

W5 /Must

F5/No.

HA S oV #2/Composite navigation initialization process

HEM
/Importance

degree

FHE, #1E 510 PR L, FERCRAT RS LB VI
After the device is powered on, hold for more than 5-10 seconds to

complete the attitude initialization of the navigation system.

DA /Must

ITH0 2 r8hE, EEZLRIER A BOEEE, DE 2.
After 2 minutes of driving, accelerate and decelerate operation on

straight road in order to identify mounting Angle.

DA /Must

175 5-10 r o R HEANE RN (N4 PE . BEIE)
Enter complex environment (e.g. garage, tunnel) after 5-10 minutes of

driving

v
N

W25 Must

ok bR, ATRAA S B INEGE R 23 AP, (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).

PE PRSI R, BB e RIEEAE TATBR A L Bl S5 BE AR T, 4G
SRR BR (R E R RCR A = 8
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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.

& D EENFEIGPS_Precision

SKM-6DM j& — A4 & e L, i 7 3845 78 16 45 2R 2 iR 2k+SKM-6DM AB+ FH F 28 S 3 /] S ) 45
Ro R BEEN LI IE R FEAM AT T, SKM-6DM A 1] ASEEUE U M & FHE A BOR » RSP I 2,
HF P R AR S AN IR 3, 238 & SKM-6DM Al 1) T s s R AN Rase S vk e for, AT 4
75 SKM-6DM HE {4 ) & AL AR IR %

SKM-6DM is a combined navigation and positioning module, and the user can obtain the positioning result by
antenna +SKM-6DM module + user terminal. Skm-6dm 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 SKM-6DM module will
be unstable or even unable to be positioned, thus making the overall positioning effect of SKM-6DM very poor.

GPS_Precision 7& SKM-6DM $2 it (1) LIK Jy B A7 1) 2 e AR FE, i, SKM-6DM #2550 ¥, EAEEN
¥ % GPS _Precision —f7E 0.4 KA H .

GPS_Precision is the satellite positioning precision in meters provided by SKM-6DM. For example, IN open
environment of SKM-6DM, GPS_ Precision of satellite positioning accuracy is generally about 0.4 meters.

SR AR Pl A5 8 GPS_Precision FAL k55 4%, — H SKM-6DM JE AL LA, 7T LA T GPS
_Precision BfE £ it £k, (T & R R, T e . S0, SKM-6DM 7 dh tBLR AL AR
Heo it B AR A
It is strongly recommended that users upload GPS_Precision to the server through communication. Once
problems occur in SKM-6DM 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 SKM-6DM products.

GPS _Precision iU & 7£ GNGGA il (155 9 N+ E.

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

SKM-6DM & —MH & e Mg, Ha SH ARG & 2l TR FHORMBTE SIS MiRZE, BFril, %o
AUt is, RIS BT E R B AR SHORIIZRIHIE AT PERE, (BN AT DU TH B Srrguez, Rl
IR, oy seBAR b AL RE
SKM-6DM 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 & SKM-6DM $i2 {1t i) LD y FAL A2 5 AU ZRIN T, 2 30 SKM-6DM BE B I8 A1 4= 12 25 8 T2 5
(X3, BOZGAIE Ins Time /2 KZ55T 60, 444, Ins Time #AHLF, 8K SKM-6DM it T & & A7 Il g it 1t 5
PSS TR
Ins Time is the combined navigation training Time provided by SKM-6DM in seconds. It is recommended that
SKM-6DM 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 skM-6DM to
train inertial navigation through satellite positioning.

sEZUER WO Bl Ins Time FA&ZIRS#E, — B SKM-6DM TEE AR AEE T, 9 40 7 Fg Bl i 18 I v 52
BUEAL, W LLEIE 734 Ins Time (%ME, #E SKM-6DM i ik T4 2R3
It is strongly recommended that users upload Ins Time to the server through communication. Once SKM-6DM
cannot locate in complex environment, such as garage or tunnel, it can determine the current state of SKM-6DM

by analyzing the value of Ins Time.

& DEEARHHIR/GIRMC

SKM-6DM & — A& e M, & A4 H e i TR @ ARMBEE e A 3L [ sE B, D9 1 ik - 7 fi# SKM-6DM
PEZEMMRR, SKM-6DM BRilfit GIRMC #hil, W fimizky GIRMC, Wl WA 5¢ 4 & il SKM-6DM M
#0585 Fr #i tH ¥ GNRMC s N %5
SKM-6DM 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 SKM-6DM satellite positioning,
SKM-6DM 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 SKM-6DM.

F AT BLE % GNRMC AT GIRMC SERi 48 58, 4l & SHUE A IRUR
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You can compare the GNRMC and GIRMC positioning results to confirm the combined navigation positioning

effect.

& B SR ML E (HbRE fr/Stationary flag bits provided by inertial navigation

TG i) B AL R R LRI, WA AL B AR PR, B - AR I 242 15 1L . SKM-6DM j2
— G FHUERT, T DRSS T FPRAS BEAT 240k (s asha AW, X2 T R AR P, %R
SNARFEARED, ARG ZhRE T CLAW 2 B/EEs), EEaRaST . RIMAmT B P SRR i 1 AR (S

=S|

o

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. SKM-6DM 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.

15 EH]fEHT/Statement parsing

15.1 GNGGA
fitn: $GNGGA,062938.00,3110.4700719,N,12123.2657056,E,1,12,0.6,58.9666,M,0.000,M,99,0000*50

Y55 /No. Z#IName #iiR/Description fFE/Symbol | 244il/Example

1 $GPGGA Log header $GPGGA

UTCH &l (/50 1F5)
2 utc hhmmss.ss 202134.00
UTC time (H/M/S)

3 lat 4 [ Latitude: -90° ~90° i 3110.4693903
4w N: Jb; S: B
4 latdir a N
Latitude direction: N: north; S: the south
5 lon % J%/Longitude: -180° ~180° VYYYY.YYYYyyy | 12123.2621695
éégjjﬁ E: /ij:;; W: E
6 londir b W

Longitude direction: E: east; W: west
fRIR7&I  Solution state
7 QF 0: JLXfi#/Solution trivial; q 1
1: B ENLARISingle point
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positioning solution;

2. fyEEZ4rigpspseudorang
differential gps;

6: 411 2/ /Pure inertial navigation

solution
8 sat No. T E % /Satellite data n 14
BB e ik E/Satellite positioning
9 Gps_Precision X.X 0.6
accuracy
10 alt = FE/Altitude h.h 50.22
11 a-units 2 BT /Altitude units M M
12 Geoidal Kb /K #ETHI/Geoidal surface XXX.X 0.000
13 a-units AT /Units M M
14 age # 4y #EiR [Differential delay dd 1
HE IR )/
15 InsTime XXXX 1
Combined navigation training time
16 *XX Checksum *hh
17 [CRI]ILF] Sentence terminator [CRI]ILF]

UiE: SKM-6DM &k T GGA B 77 thil i =FBt.
Note: SKM-6DM modifies three fields of GGA official protocol.

(D FBET By ikas e, kA LRGBS, Flah S 55E. 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

(2) % 9 ¥B: HDop &N Gps_Precision/ Field 9: HDop changed to Gps_Precision

Gps_Precision j& GI200 & fi i LUKy BAL i LR SE ARG B2, 140, GI200 /W AT, TR EAFEE

Gps_Precision —f7E 0.4 KA 4. 5ZIE I 48 Gps_Precision FI sk, A DAE T 7= 4Ed .
Gps_Precision is the satellite positioning accuracy provided by GI200 in meters. For example, in the open
environment of GI200, the satellite positioning accuracy Gps_Precision is generally about 0.4 meters. Itis highly
recommended that you take advantage of Gps_Precision to facilitate product maintenance.

(3) % 15 7Bt StattelD 1284 InsTime/ Field 15: StattelD is changed to InsTime
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InsTime 52 GI1200 $i&fft i) LLAD Oy B AL AL & S A UINZRIN T, 221 GI200 3E A BEIE A2 45 0 12 58 A7 (1 [X 3,

RLZARIE InsTime 72 KZ)%5 T 60, 2948, InsTime By, 3 GI200 i T2 & A I GBS A ik .

InsTime is the combined navigation training time provided by GI200 in seconds. It is recommended that G1200

enter areas without satellite positioning, such as tunnels and garages. Ensure that the InsTime is about 60. Of

course, the larger InsTime is, the better it is, which means the longer the inertial navigation time of GI200 through

satellite positioning training.

15.2 GNRMC
#ltn: $GNRMC,064401.65,A,3110.4706987,N,12123.2653375,E,0.604,243.2,300713,0.0,W,A*3E
455 /No. | ZFR/Name #iiR/Description ¥ E5/Symbol | 24%il/Example
1 $GPRMC Log header $GPRMC
UTCH 8] (/50 1%D)1
2 utc hhmmss.ss 143550.00
UTC time (H/M/S)
fif IR Z5/Solution state
3 Pos status A=7%E [i [Effective positioning A A
V=T &5 fi/Invalid location
4 lat #fiJ%/Latitude: -90° ~90° e 3110.4854911
AEJ7m: N: b S: ®
5 latdir a N
Latitude direction: N: north; S: the south
6 lon £ J¥/Longitude: -180° ~180° YYYYY.yyyyyyy | 12123.9129278
ZFEHM: E: ZR; W: 7h
7 londir b E
Longitude direction: E: east; W: west
8 SPEED IN HuTHI 3 % /Rate of ground q 0.29
9 Track Ture s T 7 5] /21/Ground heading Angle n 108.5
10 Date UTCH H#/UTC date ddmmyy 010909
fkfwiff (000.0~180.0F%, HiI-FArEA 2 Ak
0
11 Mag var 0.0 0.0
Magnetic declivity (000.0° ~180.0 ° ,if
leading digit is lacking than 0 is added)
W AITIA, E () BW (78)
12 Vardir Direction of magnetic declination, E (east) or M M
W (west)
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B4R R (IUNMEAO0183 3.00k A, A=
HE @A, D=%7%, E=fi%, N=## 180
13 Mode ind Mode indication (NMEA0183 version 3.00 a A
output only, A= autonomous positioning, D=
difference, E= estimation, N= data invalid)
14 *XX Checksum *hh *57
15 [CR][LF] Sentence terminator [CR][LF]
15.3 DEBUG
. $DEBUG,0,0,0,100.00,100.00,100.00*7E
455INo. | ZFR/Name #iiR/Description 5 /Symbol 2445 /[Example
1 $GIRMC Log header $GPRMC
2 utc UTCHITR (WimRY hhmmss.ss 143550.00
UTC time (H/M/S)
fiitk &5 /Solution state
3 Pos status | A=F7 %€ fi/Effective positioning A A
V=T 5E S /Invalid location
4 lat 4 [ /Latitude: -90° ~90° [ 3110.4854911
difEdim: N: Jk; S:
5 latdir Latitude direction: N: north; S: a N
the south
6 lon £ & /Longitude: -180° ~180° YYYYY.YYYYYYY 12123.9129278
ST E: R W:
7 londir Longitude direction: E: east; W: b E
west
8 SPEED IN HuTH 3% % /Rate of ground q 0.29
9 Track Ture AL fi/Ground heading n 108.5
Angle
10 Date UTCHH/UTC date ddmmyy 010909
iAW (000.0~180.0/3, Hi-FAL
11 Mag var HRENHO) 0.0 0.0
Magnetic declivity (000.0°
~180.0 ° , if leading digit is
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lacking than 0 is added)

w7, E (AR BW ()
12 Vardir Direction of magnetic M M
declination, E (east) or W (west)
Bifen ((UNMEA0183 3.00/i
Kk, A=HEER, D=%4r,
E=fli%, N=$dEcro
Mode indication (NMEA0183

13 Mode ind a A
version 3.00 output only, A=

autonomous positioning, D=

difference, E= estimation, N=

data invalid)
14 *XX Checksum *hh *57
15 [CR][LF] Sentence terminator [CR]ILF]

#®a: GIRMC TR E M BHUR 46 ¥ GNRMC f22imiisk Ay GIRMC Ja 8, RIS, %48 GIRMC =
FrE# )y GNRMC, RJEA4 a5 0 kil (5 .
Note: GIRMC is the original protocol GNRMC of the satellite positioning module after the frame header is

changed to GIRMC. If you use it, you need to replace GIRMC with GNRMC again and then you can pass the

verification. Otherwise, the verification fails.
15.4 GPATT
il .

$GPATT,0.035,p,-0.02,r,0.000,y,20180518,s,003E0038510D343439373239,ID,1,INS,401,02,0,0,G,AU,1,7,1,0,F,

0,2*05
: - 5 \
455/No. | #&FRIName f#iid/Description ZHl/Example
/ISymbol

1 $GPATT Log header $GPATT

2 Pitch i f/Angle of pitch ddd.mm 1.34

s Angle PRI, ARy i/ 5 5

Channel P: pitch, R: roll, Y: yaw
4 Roll 187 fA/Roll angle ddd.mm 2.56
5 Angle P AR, r 7Ry fm st/ A R
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Channel P: pitch, R: roll, Y: yaw
6 Yaw AL fa/Yaw angle ddd.mm 132.45
, Angle PR, ro A8y i/ v
Channel P: pitch, R: roll, Y: yaw
8 Soft Version B A5 /Software Version | XXXXXXXX 20180518
9 Version SRR A 5/ S
Channel S:Software Version
10 Produtct ID 961y Mt —ID/96-digit unique ID 003E0038510D343439373239
11 ID Channel ID:7= 1D/ ID: the product ID ID ID
BRI I S A B
1: $T7F, 0: GHl/
12 INS Inertial navigation is turned on X
1: open, 0: closed
by default
INS: 15 2 4TI/
13 INS Channel | NS: Whether inertial navigation INS INS
is on
T A o
DL 45085 F i #4/Named after
14 /Hardware 401
_ the main control chip
version
FFRERES TETEE LT RA
15 State_Flag d
Algorithm status flag See table A below for details
[ 5 bR o
16 H & X b E/Custom flags X X
/Custom flags
1 X o
17 H 52 X b & /Custom flags X X
/Custom flags
B TV X
18 %&£ GPS+BD/GPS+Glonass B B:GPS+BD,G:GPS+Glonass
/Beidou flags
15 bR .
19 H & X b E/Custom flags AU X
/Custom flags
o 1. #ik, 0: fREIZ/
20 StaticFlag Fr A B 7/Static flag bit d
1: static, 0: dynamic
1. @M, Xo E@HlHA
21 Uer_Code A ;4w /User number d 1: common user,
X: customized user
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1 AR 2 A
B o 2: KA 24 il
T K Hflash 22 M br &/
1: do not use the storage
22 Angle_Select Whether to use the flash d
installation Angle.
installation Angle mark
2: Use the storage installation
Angle
1: HEFNEILF B
e W DR AT 2R B Je A B bR 0: JGidsx/
Save Gps_FI
23 &/The last location of the d 1: the garage location is
ag
satellite is kept in the garage recorded successfully. 0: No
record is recorded
ot ALocK_Chan 24 ik Rl 1E Installation - -
nel Angle selection channel
1 H )EI' ij] %ﬁ% ’
- Angle_Lock_ | &5 E 2% br L/ Whether to g 0: JA3hH &N 23/
Flag fix the installation mark 1: starts fixed installation.
0: starts adaptive installation
IMU_Kind_FI 2% A bR &/ Installation
26 d 1->8
ag coordinate system
TSR HR M TT 4R TE A2 21 W7
- HEFEEUThe /Record the module from ) Btk : 999.999km/
m
total mileage positioning to power-off Record: 999.999km
BB FEH/The total mileage
29 *XX Checksum *hh *57
30 [CR][LF] Sentence terminator [CR][LF]
# A GPATT 11X 15 5B State_Flag &3 & L iji ¥
Table A Description of physical meanings of GPATT 15 field State_Flag
Y85 INo. f#iid/Description BT 7% %4 /Conditions
W R ,
0 £4%; I H1/System is powered on
Preparing for initialization
BN TE ] _
1 ZEE 1k 5-108/ The car still 5-10s
The attitude initialization is complete
2 1 B W46 52 B2 /Position initial K154 B /Get position
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complete
SHSRAIRT), HENALE B o B ‘
AL 5mls, 470 — B E]/
Installation Angle identified

3 The vehicle speed exceeds 5m/s,
successfully, enter the integrated

driving for a period of time
navigation

AR 5E

4 1758 — B i [8]/Drive for a while
Installation Angle has been identified

e B Aes EX AR %A
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 il 15 FEk State_Flag “4 03/04/ The State Flag of GPATT 15 is 03/04.

16 Bt &5 =/ Contact Information
Skylab M&C Technology Co., Ltd.
HYIT R TREEARFRAF
ks ERYITT Je HE Xl M TV ZR B R SR Tk bl O#) b7 6 4%
Hi1%: 86-755 8340 8210 (Sales Support)
i 1%: 86-755 8340 8510 (Technical Support)
f&H.: 86-755-8340 8560
4% technicalsupport@skylab.com.cn

W% www.skylab.com.cn www.skylabmodule.com
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