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bit0:1 F7R RTK HUIEAR, 0 RRELH 6

Bitl:1 37~ PPS 55 B, 0 TR

Bit2:1 JRANEEFMENMIGK, 0 RRKIIBAK

(B RELMIREH: RTK ELDRES 44REIEE] 0.5m/s LA B+ INEE
BHLRITH,

WRENIRLEME: RTK EALIRTS 4+RTK ERIAZES 50)
Bit3:1 RN ABI, 0L

Bitd:1 FINEEFAMEUE, 0 KR

Bit5:1 FI/RATAFEIRBIE A, 0 MUK IMEFEIZT] Z 1)
Bit6:1 /R MR BHLEIEE, 0 XX

Bit7. Bit8:

01 FRZEMATHE (Bit7=1. Bit8=0)
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM

10 R REMHEIR (Bit7=0. Bit8=1)
00 TR (Bit7=0. Bit8=0)

g 1 Uint3 92
2

FnEg 2 Uint3 96
2

CRC 5§ Uint3 100
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@

FORSENSE

8.3

nmea 13

® XFHZ nmea iRNMLAEEFHIE,
o SHHIBIRRITARRSIL, it nmea BURRMA R ZHFIBIRR, V)

IMU614E-AG KRHALEEKZ: {FREFM

BBIE RIS LR 9.2.11 1I5SF L HEIEEER ML .

o HEIXFUTEA. BEEAFARAN9.210ET

GPGGA

RIS

WA SRR

;; LEH Hhik KR o]
1 | $GPGGA gk $GPGGA
2 utc UTC Bstg] (Bst/ 4 /Fb/ (N800 ) hhmmss. ss| 202134
3 lat Z£E (DDmm. mm) 1111.11 |5106. 9847
4 | lat dir ZEHME (N = North, S = South) a N

5 lon %2 (DDDmm. mm) yyyyy. vy [11402. 2986
6 | lon dir 2ZE Ml (E = East, W = West) a W
7 | quality HRARZS X 1

S5MENDEY, TS IIERK
8 # sats _ XX 2
NE!

9 hdop IKEREEEF X. X 1

10 alt R&EsE, BEEULEHUT X. X 1062. 22
11| a—units K&km84L, (M = metres) M M

12 lundulation =SEFEE X. X -16. 271
13 | u-units SfEFEEENM M = metres) M M

14 age EPHUREE, s XX

15| stn ID E=4aEuL 1D XXXX 8

16 *XX KIS 1E *hh *48
17 | [CR][LF] BaH I fF [CR] [LF]

B AR
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM

Field Structure Description Symbol Example

1 SGPGGA Log header SGPGGA

2 utc UTC time status of position (hours/minutes/seconds/ decimal seconds) hhmmss.ss | 202134.00

3 lat Latitude (DDmm.mm) {L1[A] 5106.9847

4 lat dir Latitude direction (N = North, S = South) a N

5 lon Longitude (DDDmm.mm) VYYYY.YY 11402.2986

6 lon dir Longitude direction (E = East, W = West) a w

7 quality refer to Table: GPS Quality Indicators x 1

3 #sats Number of satellites in use. May be different to the number in view XK 10

9 hdop Horizontal dilution of precision XX 1.0

10 alt Antenna altitude above/below mean sea level XX 1062.22

11 a-units Units of antenna altitude (M = metres) M I

12 undulation | Undulation - the relationship between the geoid and the WGS84 ellipsoid | xx -16.271

13 u-units Units of undulation (M = metres) M I
Age of correction data (in seconds)

14 age XX (empty when no differential data is present)
The maximum age reported here is limited to 99 seconds.

15 sin ID Differential base station ID 00K (empty when no differential data is present)

16 *xXx Check sum *hh *48

17 [CRI[LF] Sentence terminator [CR][LF]

GPS Quality Indicators
Indicator Description

] Fix not available or invalid

Single point

Converging PPP (TerraStar-L)

Pseudorange differential

2 Converged PPP (TerraStar-L)

Converging PPP (TerraStar-C PRO, TerraStar-X)

4 RTK fixed ambiguity solution

RTK flioating ambiguity solution

5
Converged PPP (TerraStar-C PRO, TerraStar-X)
6 Dead reckoning mode
7 Manual input mode (fixed position)
8 Simulator mode

9 WAAS (SBAS)

GPRMC

RS SRR
T oy sk =3 ol

534

1 | $GPRMC sk $GPRMC

2 utc EZ UTC Bg] hhmmss. ss| 144326
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(@ FORSENSE

pos
status

EACRZS (A RBRESRL, V AXYE
fir)

A

IMU614E-AG KRHALEEKZ: {FREFM

A

lat

Z£E (DDmm. mm)

1111. 11

5107. 001774

lat dir

ZE Mm@ (N = North, S = South)

a

N

| || o |

lon £2 & (DDDmm. mm) yyyyy. vy [11402. 32916

lon dir ZEHmE((E = East, W = West) a W
speed Kn Ho IR 2R X. X 0.08

g | ek MBS, MBS BN xx | 323.3

10 date UTC HER: (&E/A/H) XXXXXX 210307

11 | mag var Ay X. X 0

12 | var dir HimA S IE a E

13 | mode ind ENMIERIER a A

14 kXX KIG{E «hh %20

15

[CR] [LF]

B AR

BRI LT

[CR] [LF]

Field Structure Description Symbol Example
1 $GPRMC | Log header $GPRMC
2 ute UTC of position hhmmss.ss | 144326.00
3 pos status | Position status (A = data valid, V = data invalid) A A
4 lat Latitude (DDmm.mm}) e 5107.0017737
5 lat dir Latitude direction: (N = North, S = South) a N
6 lon Longitude (DDDmm.mm) YYYYY.YY 11402.3291611
7 lon dir Longitude direction: (E = East, W = West) a w
8 speed Kn | Speed over ground, knots XX 0.080
9 tracktrue | Track made good, degrees True XX 3233
10 date Date: dd/mm/yy HNHKK 210307
Magnetic variation, degrees
" MEEYET | Note that this field s the zctual magnetic variation and will always be positive. The direction of the magnetic variation is always positive. X 00
Magnetic variation direction E/W
12 var dir Easterly variation (E) subtracts from True course. a E
Westerly variation (W) adds to True course.
13 | modeind | Positioning system mode indicator, see Table: NMEA Positioning System Mode Indicator a A
14 XX Check sum *hh 20
15 [CRIILF] Sentence terminator [CRILF]

NMEA Positioning System Mode Indicator

Mode Indicator

A | Autonomous

D | Differential

E | Estimated (dead reckoning) mode

| Manual input

N | Data not valid

24



(@ FORSENSE IMUG14E-AG A\ SKE (HEFIFA
GPHDT (fiEl{52)
R P CHRTE
FE x| ik X ANl
1 $GPHDT W]k $GPHDT
2 heading ARz X. X 75. 5554
3 TRUE Hitf T T
4 kXX KL {E *hh *36
5 [CR] [LF] TBRIEIETF [CR] [LF]
B IR
Field Structure Description Symbol Example
1 $GPHDT | Log header SGPHDT
2 heading Heading in degrees | XX 75.5554
3 True Degrees True T T
4 XX Check sum *hh 36
3] [CR]ILF] Sentence terminator [CR][LF]
GPVTG (MEEREEER)
R P CHETE
FE| &M ik R
1 | $GPVTG W]k $GPVTG
2 [track true{FEfA, UEIGEAEE x x| 24.168
3 T BHitHEiERES T T
4 |track mag |FFEF, LARAEAEAEE x x| 24. 168
5 M B sk N M M
6 | speed Kn IKEIEThHRE x. x [0. 4220347
7 N REEREE, T N N
8 | speed Km IKFEBENHRE, km/s x.x[0. 781608
9 K EREHRE K = kn/hr) | K K
10 | mode ind EMERIER a A
11 *XX Ri{E xhh|  *7A
12 | [CR][LF] TBRIEIETF [CR] [LF]
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM

B IR

Field Structure Description Symbol Example
1 $GPVTG | Log header SGPVTG
2 track true | Track made good, degrees True X.X 24.168

3 T True track indicator T T

Track made good, degrees Magnetic;
4 track mag | Track mag = Track true + (MAGVAR correction) XX 24168
See the MAGVAR command

3 ] Magnetic track indicator M ]

51 speed Kn | Speed over ground, knots XX 0.4220347
7 N Nautical speed indicator (N = Knots) N N

& speed Km | Speed, kilometres/hour XX 0.781608
9 K Speed indicator (K = km/hr) K K

10 mode ind | Positioning system mode indicator, see Table: NMEA Positioning System Mode Indicator | a A

" e Check sum *hh *TA

12 [CR]ILF] | Sentence terminator [CR]ILF]

NMEA Positioning System Mode Indicator

Mode Indicator

A Autonomous

D Differential

E Estimated (dead reckoning) mode

i Manual input

N Data not valid

GPzZDA (UTC Btal % HER)

]3P SRR

| 1 A R o]
1 | $GPZDA sk $GPZDA
2 utc UTC B8] hhmmss. ss 220238
3 day H, 01 -31 XX 15
4 | month H, 01 -12 XX 7

5 year F XXXX 1992

(empty when no data is

6 | null LHMXS, ~aTH XX

present)
L Xig o ihdEik, (empty when no data is
7 null XX
ATH present)
8 *XX wIG1E *hh *6F
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(@ FORSENSE

9 |[cr] [LF]|

EARLE |

B AR

IMU614E-AG KRHALEEKZ: {FREFM

[CR] [LF]

Field Structure Description Symbol Example
1 $GPZDA | Log header $GPZDA
2 utc UTC time status hhmmss.ss | 220238.00
3 day Day. 01 to 31 XX 15
4 month Month, 01to 12 XX a7
5 year Year XXX 1992
Local zone description—not available
5 null ® Local time zones are not supported by OEMT family receivers. | XX (empty when no data is present)
Fields 6 and 7 are always null.
i null Local zone minutes description—not available XX (empty when no data is present)
8 XX Check sum *hh *6F
9 [CR]ILF] | Sentence terminator [CR][LF]
B AR
Field Structure Description Symbol Example
1 SGPZDA | Log header $GPZDA
2 utc UTC time status hhmmss.ss | 220238.00
3 day Day, 01 to 31 XX 15
4 month Month, 01 to 12 pey o7
5 year Year XXX 1992
Local zone description—not available
5 null ® Local time zones are not supported by OEMT family receivers | XX (empty when no data Is present)
Fields & and 7 are always null.
T null Local zone minutes description—not available XX (empty when no data is present)
g XK Check sum *hnh *6F
9 [CR][LF] Sentence terminator [CR][LF]
GPATT #&R Tk
B B =N w5l ik

wcsk
UTC BF1g]

K7

R

String SGNATT
hhmmss.sss 170834.00
0
Character 1
degree 3 decimal -4.891
place

27
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(@ FORSENSE

IMU614E-AG KRHALEEKZ: {FREFM

HRAIE AR Character R ERmiE s
=S degree 3 decimal 3.122 JEEAIES 90°, M EEN
place HIE
{0 Fa e 7~ 2R Character P RHID Fa e 7~ m
RS degree 3 decimal 124.005 e A 0°Fl 360°, EitF
place 1=, WEtETHESE A 1E
BWRAATHE degree 3 decimal 0.432 35 0~360
i place
WAL E degree 3 decimal 0.811 SB[ A 07360
i place
fREAEAfE degree 3 decimal  1.202 JEElJ 07360
4 place
R HEX *68 AFRELRIER
Name Unit Format Example Description
Sentence Identifier String SGNATT
Time hhmmss.sss 170834.000 | 17:08:34 UTC
Status Character 1 0: invalid
1: valid
Roll Angle degree | 3 decimal places | -4.891 range +90, right side
down defined as
positive
Indicator for roll character R Roll indicator

Pitch Angle degree | 3 decimal places | 3.122 range +90, head up
defined as positive

Indicator for Pitch character P Pitch indicator

Heading Angle degree | 3 decimal places 124.005 range 0~360, to true
North, counter
clockwise defined as
positive

Roll Angle uncertainty degree | 3 decimal places 0.432 range 0~360

Pitch Angle uncertainty | degree | 3 decimal places 0.811 range 0~360

Heading Angle degree | 3 decimal places 1.202 range 0~360

uncertainty

Checksum Hex *68 Used by program to
check for transmission
errors
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IMUG614E-AG KA EBKXE FRFM

(BERBEENIRIT: GPCHC HiIEWMIL)
GPCHC #&R W T%&

$GPCHC,GPSWeek,GPSTime,Heading,Pitch,Roll,gyrox,gyroy,gyroz,accx,accy,accz,
Lattitude,Longitude,Altitude,Ve,Vn,Vu,V,NSV1,NSV2,Status,Age,WarmingCs<CR><
LF>

(@ FORSENSE

GPCHC

& MRRAFGIRTES

VEWIIEIL, B GNSS 4R, 8iEuER

0, 173 GNSS #iE, 2, 3 AEARRHIE

RELEL (Status [KFEFT

F A i AR &3 25451
1 Header  GPCHC tiLsk SGPCHC SGPCHC
2 GPSWee H 1980-1-6 EZHAIKIZ M (GPS Bt www 1980
k &])
3 GPSTime HBHZAREH 0:00:00 ZHETHIFIE (GPS  ssssss.ss 16897.68
AsFiE])
4 Heading f®fniA (0 Z 359.99) hhh.hh 289.19
5 Pitch fiMAE (-90 = 90) +/-pp.pp -0.42
6 Roll ¥R fA (<180 ZE 180) +/-rrr.rr 0.21
7 gyro x  Pes2 xH BN (°/s) +/-gg8.88 -0.23
8 gyro y  [e42 YHhLEBAL (C°/s) +/-888-88 0.07
9 gyro z FEdZ z3m, 846 (o/s) +/-ggg.gg -0.06
10 acc x mnE X B (6) +/-a.aaaa 0.0009
11 acc y R YL BA (G) +/-a.aaaa 0.0048
12 acc z e zi# B4 (G) +/-a.aaaa -1.0037
13 Latitude ZEE (-90° % 90°) +/-1L10NI
38.859496
9
14 Longitud £ (-180° ZE 180°) +/-1L1 121.51500
e 73
15 Altitude SHE, BAL K) +/-aaaaa.aa 121.51
16 Ve RENRE, B4 CGR/FY) +/-eee.eee -0.023
17 Vn dbEERE, B CGR/A) +/-nnn.nnn 0.011
18 Vu KENRE, B CGR/F) +/-uuu.uuu 0.000
19 \Y FHRIRE, BAL CR/FD +/-uuu.uuu 1.500
20 NSV1 FX& 1IDEH nn 14
21 NSV2 BX% 2 DEH nn 6
22 Status RIS (REED) ss 4
0: ¥R ;
1: DHEK;
2: HESMEN ;
3: AIRSER ;
:EEE’IkIL. (I_J:|:
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM

REMAER;

: B ENER;
HEEE S ELLER;
HEEEH,;

RTK F2E BRE AL RE 815
RTK ;Z R R ELLRE 8]
BEENARER;
HEEE D EMA EE;
: RTK RRERRENLAZEE;
9: RTK ;R SR E LA ZE 4]
23 Age =S IERT aa 0

24 Warning  bit0:1: £ GPSiHE, 0: IEFE ww 2
bitl:1: X EMES, 0: EF
bit3:1 PeiRsEi%, 0: IEE
bitd:1 fNz=EEIR, 0: IEH

0O NoO Uk wN O

25 Cs ) *hh *47
26 <CR><LF ElE8R <CR><LF>
>
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

8.4 CAN 1%

%< 9 CAN ¥ Emiitg3\ Ox19FF CCOA (GE: EA{iJy deg*100, int16 FEHY)

Rt 1D 1 2 3 4 5 6 7 8
Ox19FF CCOA 1R i fa =l FRi5

2 10 CAN # Biiit& =, Ox19FF CD9A (GE: E{i} deg/s*52.0127 , int16 )
¥ FRER: BIE G200, AT AE

# &M 1D 1 2 3 4 5 6 7 8
Ox19FF CD9A gyro_x gyro_y gyro_z k=4

% 11 CAN ¥ Bmitg&s\ Ox19FF CE9A GE: i)y g*3276.8, int16 £A)
ARZSAL -
BitO:RTK IR FHIBBRUHRENL, 1 "RBY, 0 TREM
Bit1:PPS BYURENL, 1 "RREY, 0 "REH
Bit2: B A EYUTEN, 1 ®RTBY, 0 ZRTEN
Bit3: B4 PRI BHRENL, 1 RREX, 0 "RAREH
Bit4:RTK ELEEMrEN, 1 RFEEMR, 0 RRKEEH
Bit5:RTK ERIEEMArENL, 1 R-EEHE, 0 FRRKEEHE
Bit6: AR EI#NIG UAREAL, 1 RREVIEN, 0 RIRRIMIAL ((NEHFTERREFHEIZ)

R 1D 1 2 3 4 5 6 7 8
Ox19FF CE9A  accel_x accel_y accel_z IRTSL

%< 12 CAN ¥ R mi& 3\ 0X19FFCE9B
I EBERLME: 1: §iiE#E, -1: FER

3R 1D 1 2 3 4 5 6 7 8
OX19FFCE9B  FERF) Bt R&ZERm REH H
= 5]
%% 13 CAN ¥ FEtg 3 OX19CCFF9A GF: R NEERN, FE[R 167, Int32 3
A1)

WERM WGS84 &5k, ZEEINME AEREBUPMIE, EERE A
ATMEARERME;

SELREA 0°, Latitude KF 0° 91Tk, Rz AREHEIK;
ZEUAYIFFLA 0°, Longitude KTF 0°AZETR, KRZHAHFEHEEK.
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM

R ID 1 2 3 4 5 6 7 8
OX19CCFF9A 4&EF 7

7 14 CAN ¥ Remii#g 3k OX19CCFFOB (GE: SiZAMMEkS, FERK 17, Int32
&)

3Rt ID 1 2 3 4 5 6 7 8
19CCFF9B =72 BR#

< 15 CAN ¥ Rmitg3\ 0X19FFD29A (G¥: E{IJy cm/s, int16 &)

R ID 1 2 3 4 5 6 7 8
19FFD29A bERE RERE b =) 35K & iR (@R

=)
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF
9. AN
9.1 ZHHIEC E Pl

=

=

o CRCKI&AMMELTFIE, FEE CRCKREAIAE, ZMIEFETA CRC #
38, REHEHFAFBIFELHR

o WHCABREMISL, WD, MHKARIGHAIZ SN BRIRF TR

o MERRN, FRERFT.

o WWMEERELE, WBEANERE

9 THFIEC E Y

AR it XML E
sk 1: Ox55 Uint8 0
sk 2: OxAA Uints 1
M5 1D: 0x0101 Uint16 2
i< : 0x0018 Uint16 4
(TRE Uint8 6
(TRE8) Uint16 7
(TRE) Uint8 9
REATE X(EXK) Int16 10
REAE Y(ER) Int16 12
REHE Z(EX) Int16 14
(TE8) Int16 16
(TRE8) Int16 18
(TE8) Int16 20
(TRER) Int32 22
(TR Uint16 26
(TRER) Uint8 28
5 s Uint8 29

1: IREME 6.1 T AN
2: HEWMBFREmN (—RAER)D
CRC #8815t Uint32 30

9.2 FRFRMEIY
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(@ FORSENSE

9.2.

1 BEEXREATE

Flanfe BE4FEEE K X=0.5m,Y=-0.6m,Z=-1.0m

j;b/\

BLRR

AT+CLUB_VECTOR=0.5,-0.6,-1.0\\n
GPS_POS_X=0.5,GPS_POS_Y=-0.6,GPS_POS_Z=-1.0/r/n

K. B, ZFIf FEELEERET

H RTK EXRE&E IMU B9RT5, MAEH, BENAHAEK;
B RTKEXRZKE IMU AT, MAEHK, ENAHA%EK;
A RTKEREE IMU B ER, NAKGLEK, TUAEH.

SRETEENTERR: GRWBFHAL, IMUNRKEZBTEAAZRE, FkE

9.2.20 ETALE R & FAE)

9 #irZRTEE

@Fonssnss
| FSS-IMU614E- AG®

T E.. E
!
[=]

SN:614E220100XXX

[ 10 REATE ~EE

34
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IMU614E-AG KRHALEEKZ: {FREFM

(@ FORSENSE

9.22 EEEREHMPLHE

ANt EHFE m = X=0.5m,Y=-0.6m,Z=1.0m
$£4 : AT+OD_VECTOR=0.5,-0.6,1.0\r\n
R : OD_POS_X=0.5,0D_POS_Y=-0.6,0D_POS_Z=1.0\n

WHH: B EEAERHPOMEST IMUBMNPORNZ%HRE (XY,2) , BAAK.
Hep, ERTATERSIRRT

&L E IMUBRTS, NAEHR, BMNAGE;

BERMPOE IMURNEGTS, NAEH, BMAGKE;

EHERMHPOE IMURNTA, NAEH, BNAGRE (—RERHFOEERET
) .

IR REENTERR: GRMESHL, IMUNRKIZBTEARZE, EHE
9.2.20 EELE R KR

V o e ) |
@©rorsense®
| Fss-1mus14e-ac ®

VIZET E.HE
4T
[=]

SN:614E220100XXX
IS 4
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(@ FORSENSE

IMU614E-AG KRHALEEKZ: {FREFM

i

L §

-+

el

1M BFRTE

9.2.3 BCE F kiR

EHREF ISR 2m, MELERS A
AT+WHEEL_BASE=2\n\n

x: EORERERE

9.2.4 BlE RTK WKRLRER
ERE RTKURERKANOE, WEERES
§< : AT+RTK_ANGLE=0\r\n

RZ% : ANGLE=0\r\n

WER : REAAFTREIEEBEIRENFHEEELFRNEA, IRETEAE, B A
1, AEMANTEE-180°~180°

AR EERSRGFEFHBEREN; WREKERERFEAT 50cm

12 RTK W REKLZEATER

23
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM

X&k—a—f=E Xk—E—HA Ré&k—aI— Rk—E—4A
ER—E% IKEHRE ER— E% KEME
FREEER FREELID FREEFL FR&EHERID
REABERERE RERERERE REABERERE REABERERE
(¢ 0°) ( 90° ) ( 180° ) ( -90° )

9.2.5 FRMKRERE

#3E: BAMRERMERKXART, NEFRLERBTIRENGL, MFLEERANX
Zmm, BERUTHESTBUREME, 1 AFBNKREME, HittSHHAXFN
R&mE, TEFERLHENRERRIRE, SNSESMERZESFEREIRE

364 : AT+DRTK_USE=1\r\n
N% : OK
FE: RERSHRERZEHMEEREY; WRLEMREEFAT 50cm

9.2.6 FREEM KL

WK L hrERIZIT
1. EZ RO, WA AT+SETNO\Nn X HIETBFTED
2.%3%534 AT+RTK_BIAS_EST=1\n\n F BIrERIZ
3.EMEIT, EEAMET 3km/h, & MiRE RTK BIASE_CORRECT_DONE 5%

e
T (I

4.% 3% AT+CONFIG\N\n 354 A LUEZIFTEN, RTK BIAS FLAG AND_ VALUE=99,XX

TEAE)  KERTDEHE, REFENEATITF1E

5. AT+SAVE\nn (R Z4ER, EF L.

4 : AT+PROJ_VECTOR=1.0,2.0,3.0\r\n
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

NZ : PROJ VECTOR X=1.0, PROJ_VECTOR_Y=2.0, PROJ_VECTOR Z=3.0\r\n

IMU *ELL':F"L‘*HXTJH:?E%514%&’]1‘1:":'*['12, EEEE%H 921 TEBERE

9.2.8 EL B —itH]-AG BUER

54 . AT+SETAG\r\n

MZ : OK\nn
HEEFLEE T

$§% : AT+SETNO\rn
MZ : OK\nn

9.2.9 BLE it — LA & S BIER
$§4 : AT+SETNAV\r\n

MZ : OK\n\n

HECEF LT

#§4 : AT+SETNO\r\n

NMZ : OK\nn

9.2.10 BBl NMEA A BHER

AHELE NEMA AL, N 8.2 A& SMBIERT ML
WMEYIRA 8.2 HASMBIERAL, Tk 9.2.11 5 BATEIER L
B ERSWT

GPGGA

fl: A 5Hz $iZEHiH GPGGAiB4a]: AT+GPGGA=5\nn
MZ: OK\r\n

GPRMC

fl: LA 1Hz 5iiRHiE GPRMC i&4]: AT+GPRMC=1\r\n
R %: OK\nn

GPHDT (i 2)

f: Y 1Hz 5 Y GPHDT i184): AT+GPHDT=1\nn
MZ: OK\n\n

GPVTG (M#WEEEFES)
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

51 L 1Hz $nE Y GPVTG iE4F]: AT+GPVTG=1\r\n

MZ: OK\r\n

GPZDA (UTC Etia) & BER)

fl: L 1Hz $RZHd GPZDA iB4]: AT+GPZDA=1\r\n
MZ: OK\r\n

GPATT (BZENXIRD)

fl: LU 1Hz S d GPATT iE4]: AT+GPATT=1\rin
MZ: OK\r\n

E BT

364 : AT+SETNO\r\n

MZ : OK\r\n

9.2.11 LB HpiHiERiFIL ML

34 . AT+SETNO\N
MZE : OK\r\n

9.2.12 BoE ¥R HInFE

LT EHRMLIARS 10Hz, NMEBES X
#§4 : AT+OUTRATE=10\nn

NZE : OK\r\n

9.2.13 BB R IFE

I HECERIFEH 115200 = 230400, BRIAKEFEA 115200
HECE IMU 2 R4 A 230400, MECEIRS XA

$84 : AT+BAUD=230400\r\n

% : BAUD=230400\r\n

AE: RERSERGEEREHMBEREY

9.2.14 B E CAN F4FZE
X S 45 B RS2 9 250K,500K, 1M, BRIAK4F%R )9 500K
. BEE CANK4FE K 500K, MEEIES K

39



(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

§% : AT+CAN_BAUD=500\r\n

[

2’

=
%

: OK
AE: BEERCEREEFHHEEREN

~

9.2.15 B & CAN i snz=

ABCE CAN HUEML SRR 10Hz, WEEHERSA:

$§4 : AT+CAN_ODR=10

N% : OK\nn

i |mAIFE 100Hz, EXSEMENER, REFEEHHERMHEE

9.2.16 ITENERBECEER
EEMRERESHER, NEEESH:
AT+CONFIG\r\n

9.2.17 T AES
AT+VERSION\r\n

9.2.18 BL BN ik XYZ ERE

BERE, YATEREESEIERTHIE, RE, MERESVIREER XYZ =
MR

1 AFBHTREML, EtSHIRKHF
$£4 : AT+NAV_OUTPUT_XYZ=1\r\n
NZE : OK

9.2.19 IniE E M IEINERE K
1.EBEHNMEE®S: AT+DEDUCTIONG=1\r\n
ZEFIRE OK KFREINLE, MLEEXH

FRIE AT+SAVEWNn (RFFECE, BNERFRM
2. mREENMEE®S: AT+DEDUCTIONG=0\r\n
ZEFIEE OK RE|MINAE, MZBEIER

FRIE AT+SAVENn (RFFECE, BNERFRH

9.2.20 LB REIEHER
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

BRI TR R E

x 3HHE%% 180 [

z $hES% 90 180 270

FLERSUT

& RENEE: AER XA 180 F, NREERS
§4 : AT+INSTALL_ANGLE=180,0,0\\n

‘-H-

% : INST_ANGLE_X=180.000,INST_ANGLE_Y=0.000,INST_ANGLE_Z=0.000

& RERNEYE AR Z s 180 B, NECEES
§4 : AT+INSTALL_ANGLE=0,0,180\n\n-

Z

-H-

P

9.2.21 IREFEH

ULEETE, RER, ARAESSN, REXUESEEMA—RREES,
BEF LR

354 . AT+SAVE\rn

% : INST_ANGLE_X=0.000,INST_ANGLE_Y=0.000,INST_ANGLE_Z=180.000

3

4
Z . OK\r\n

[

9.3 i@yt CAN it B
#7E: BB CANIRSCER A, MNFIER, KEDBER]

9.3.1 FifHEA S

w15

ID = Ox19FFF326

Data = 0x9A 0x07 OxFF OxFF OxFF OxFF OxFF OxFF
R

. (kA= 1805)

ID = Ox19FFF29A

Data = 0x26 0xC7 0x00 0x00 0x07 0x0OD OxFF OxFF
£3F: BIFNAL 0x26 OxC7 K E ik

9.3.2 Bl E IR AT B
o]

41



(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

ID = OXODFFC126

Data = 3#iE 2 FH+1E 2 F1*3 (£ cm)
IVES

ID = 0X19FFCO09A

Data = 3#iE 2 FH+1E 2 F1*3 (8L cm)

9.3.3 EiHEMITE

ID = 0XODFFC226

Data =0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
VRS

ID = 0X19FFC29A

Data = #i#E 2 F15+# 8 2 F1*3 (L cm)

9.3.4 BLE CAN i ERTERMBGFZH

SRR 1M, 500K, 250K (4r5IZ&R7 0x01, 0x02, 0x03)
BEHELFF 20, 50, 100Hz (43IFRH 0x14, 0x32, 0x64)
BEETUREREY.

ID = Ox19FFF326

Data = 0x9A Ox4A JK#5R BE#hZ 0xFE 0xFB 0xF9 OxFF

RI%

ID =0x19FFF59A

Data =0xFF Ox4A K455 E#iZ OxFF OxFF OxFF OxFF

9.3.5 EIFEFEFBIFE:

ID = Ox19FFF426
Data =0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
RI%

ID =0x19FFF49A

Data =0xFF Ox4A J&45% EFi% 0XFF 0XFF 0XFF OxFF

9.3.6 L EREPLITE

ID = 0X0BC00114
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

Data=#F8 2 F¥5*3+FF*2 (B cm)
IVES

ID=0X0BCBB114

Data=#T8 2 F¥5*3+FF*2 (B cm)

9.3.7 MERFTLITE

ID = 0X0BC00111
Data=#%& 2 F¥5*3+FF*2 (B{i cm)

9.3.8 B RHE

ID = 0XOBCFF111

Data=0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
VRS

ID = 0X0BCBB111

Data=4T8 2 F¥¥5*3+00*2 (B cm)

9.3.9 BLEWMRLRERER

ID = 0XODFFC326
Data=£ & (init16)+FF*6 (BA{iL: FE*100)

9.3.10 BN KRLELRKRER

ID = OXODFFC526

Data=0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
R

ID = 0X19FFC29A

Data=fg E+FF*6(8{i: E*100)

9.3.11 EC B {RiBEEH

ID = 0OXODFFC626

Data=3E:K {8 0xFF OxFF OxFF OxFF OxFF OxFF OxFF
R

ID=0X19FF69A

Data=3E:K {8 0xFF OxFF OxFF OxFF OxFF OxFF OxFF
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

9.3.12 EARIEIEE

ID=0X19FFF426

Data=0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
V=

ID=0X19FF79A

Data=jE % {& OxFF OxFF OxFF OxFF OxFF OxFF OxFF

9.3.13 FF/8 PPS(#rfEi)

ID=0x400

Data=0X00 0X00 0X00 0X00 0X00 0X00 0X00 0X00
RIS

ID=0XBCBB116

Data=0X00 0X00 0X00 0X00 0X00 0X00 0X00 0X00

9.3.14 %] PPS(FR:EM)

ID=0x399

Data=0XxX00 0X00 0X00 0X00 0X00 0X00 0X00 0X00
R

ID=0xBCBB116

Data=0X01 0X00 0X00 0X00 0X00 0X00 0X00 0X00

9.3.15 REFSHIES

ID = OXODFFCF26

Data =0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
VRS

ID = OX19FFCF9A

Data=0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM
10. ZE[EHF AR

M -
o (ERERHNIEAMRZER, #HIT 1~18km/h EERELZ, ETHFMR.
o ERMTERE UMIB2 R FMLMMEABMARERE, BEEKE 1.5K

o HRAEASHERIMEAEE PPS #IKASSS5 RTK fiE AT TR
[Bl[E5 .

o iXZER:

o HBREZAESARRMEL LM 5s BEAAEABEVREE 1 BUA.

13 EREE R EES/E

1% JJr [—— RTK R 2 B T 5 12 BT |
L LA

o BXRLESFMRRIMEABEEMT 0.3 E rms.

14 ff=5/E

[—— e S AL f-1E

400
! | —— RTKRUK 2171 f7- 1
300
200
100
0 " " 2
o S0 100 150 200 250 300

[ AL I RTRA A £ A T i 22 01
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM
1. BEFREX

16 AR ZR R EE

4 X4

\

>
A@rorseysE"
FSSIMUBILE =X ®

QR
CODE

SN:BI4EXXXX00001

4

AR RER BI-A-T(FRD)#4RR, BIATEEMT:
5% Z W7y Ehesk: fum A Yaw SEE: 0° ~360°;
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM

2% X A EInERE: #2/A Roll SEME: -180°~180°;
22 Y G [EInERE: A Pitch SEE: -90°~90°,

R . fEBsEREERNT:
16 R, . MEBREE

Roll 1R Pitch {i{iFs Heading fiifa

WEE0-360° ) ~

@

| Al (F) AE
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

12. BEHHRK
12.1 &5t EAr#

12.1.1 R232 2O BE%E
{55 F AR, IMU SR _E i —— SR B AR — T E—— S B ah R

17 EA#LE AR TE- = O/E

) IRERE L
HFOS:  CcoM20 # USB § BHE. 115200 i
B

B
el (X

220513
WRRA .
. # 4 il

FeARbA e wi

614E

REER S, I

0

Bl R R AR - FHBRES.

0 FBRE
EF'S N

[WE == &9
11111111111111111111

2222222222 O cANEEOF4R

CANEHFEE 1y

AR 2023-06-16 14:14:10 REER: o

12.1.2 (EFME USB % CAN &bk

e AR IMU SR _E LA —— & E AR —FT FF Bl ——ik ¥ CAN O A K—
— R EARENE R FR—R T B R.

18 EAIHLEHFH R TTE-USB ¥ CAN/E
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

AO%: ool s B

e #R ER fng

AR A
230502 h l'l]esf,ap 20230525-ahrs200. firmware nFELE |
B AR
42652

HFAE
e A
AHZO
KA, I
0
et I R - FHRtRR

iz
RIEIMUE B4

el Tiiri% BCANIE 7 371Mbps
=5 i LA F A1Mbps, THEFEE
WL ah m
Fos:

FEERRX
14125773334279062606

1284908421 B CANEZOFE

CANIERE  950Khps

12.2 B O#EE
HRBEDAUTILNEE
F—%: KEHAEES

EEHLRIES, SRR MTFAHRES, HSRETRE, BES F flash X
R THRIREN, AREHITRRER, LA imu EHIGHA

BOOTLOADER .

cmd_bl[34] ={@x55,@xaa,@xbb,0x88,0x18,0x00,0x00,0x00,0xc8,0x42,0x00,0x00,

0x48,0x43,0x2c,0x01,0x00,0x00,0x90,0x01,0x00 ,0x00, 0xf4,0x01, 0x00 , Ox60,
0x58,0x02,0x00, 0x00,0x40,0x97,0x46,0x6a};

B imu 5 ~# 3 J57# N\ bootloader &

$£-4%: %1% HC32MCU_FORSENSE ZfF £

imu #EH# N\ bootloader /5, imu &£ E R4 % HC32_UPLOADER & &, #
tEERIE], A EE L% HC32MCU _FORSENSE FF$, imu f&EiR— BRIt =55
£, BASBEEH APP, Y587 bootload r H A FIEFFHRIRE, FER

SEFLEEHLEEMAHEE
| //RIETI G REERIEI PR, A dw SO SRS e 4 RN PR RRE ]
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

QString str = "HC32MCU_FORSENSE" ;

for(int i=0;i<10;i++)
{

_port_device->write(str. toLatinl()); sleep ms(50);

}
B=F: RERPES

imu ##3R7E bootloader AT EFARIRSH, FEEFLREEE, RLWEIHIM N E
RIHBIIES . LA ERIM& %44 Send_CMD_LONG(0X21,0,0,0,0,0,0)/F, % &%
imu 2R . imu WBItkeSE, MAIE%E Send CMD ACK (0x64,0x10,0)

HiE . AN —BHEHRNEIL IR, BRRTR T RS,

LS imu B [ERE AR
Send_CMD_LONG(0x21,0,0,0,0,0,8);

Send_CMD_ACK(@x64,0x16,0);

BIE: REERGS

I % %#8pR$ <4 Send_CMD_LONG(0x23,0,0,0,0,0,0), &84 %%/, imu &3k

S APP IR AR 2REMR TS, HRREMTEREFLAN . £t 2R
BHTERREERRREERGS. —BEERATI, IMURRE APP B TTEEIR.
FHIN LGN IFE] IMU BRREIIRNE, FREHITT—F, BUAAREREE
BT R R I -

Send_CMD_LONG(0x23,0,0,0,0,0,0);

send_CMD_ACK(©x64,0x10,0);

ERL: KEFRHIEG

BRRERIGE , BEAREENRZEMRERT , KEBEERE
Send_Upload_Data #{T4i% . EAHUFAREH#ITHE, BEEEK/ 64 F
T, RE—ETE 64 FHRRBIRFDREITLE . S—NBEESHNH FEK
ESitaEENMEG PR mEBii. FUuflSLX—mEiE, L0aFF IMU SRR
Bz, FIHfimu BINFRENE|L RS, BLAET—M . IMU BRI B EAHLEY
HiEGE, SRXEMMNEE, FRERZBILEANEER flash fbit.

WMREN flash kM, ZEXMHBS, BEARINNA%L.
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

uint8_t Upgrade_Data[18

F| imufEER

i flash Mk

,Upgrade_Data

IR RIIRE A

, Upgrade_Data+@

Upgrade Dat

$75%: $KEL CRC KIGHS

— B E R THERE RS SN A imub14e-b#CRC1373387121 firmware , CRC =
FEEAXRENZECRITETFN CRC KIGE . ARXHLETRRE, EMAHE
RERIIES, VAFIET imu BRIGEIWARCHEREEIR . HA %X
Send_CMD_LONG(0x29,0,0,0,0,0,0)#%f5, 3REX imu #&3REB 5itHER CRC &1
5,

MR EMHFE CRC RIEERIR, NMiZMEBULERRaG S THREITERAR.
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

Eth: XRERHS
FHE ERAFIN orc RIMETE#E, SXERHS, FHRKD

W cre R IEHE, BiXdERES

Send_CMD_LONG(@x3@
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF
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FORSENSE IMUG614E-AG KHLERXRLL ERFA
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upload data . header2 =@ xAA;
upload data. id=cmd_id;
upload data. length of ( UPLOAD_DATA) -18 ;
upload data . cmd=cmd;

i=@;i<size;i++)
upload data.param[i] = *(param+i);
upload_data .offset=offset;
upload data .size=size;

len=sizeof( UPLOAD_DATA) -4 ;

t check_crc=1;

upload data. check crec=crc_crc32 (check _crc, (uint8_t *)(&upload_data), len);

send( (uintd8_t *)(&upload data), sizeof(UPLOAD DATA




(@ FORSENSE IMUG14E-AG RHVERE: FFFM
13. MR EE R EE

19 #RREE FUHREE

T8 FESVIN

2
4 FR B
1 IMUB14E £ 51| A% 2H, iy g
B 44 44 R B
2 CANJR A T JE A 14~
3 TTLHE: 2k 1A=
4 USB#E CANFR £ leg®
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

14. ROS B (AE& SABUIER)

ROS Ixzh &3t

https://data.forsense-imu.com/page/download.html

FS982 ros .rar T#

14.1 &% ROS serial

%% ROS serial 46, ARFIFZ(K#H ROS £2#AY serial BN H OIS
BAEPUTH TS, THRE serial K-8

sudo apt-get install ros -melodic-serial

SRS roscd serial #94, HE serial TEHAME, MRRERI, MSHIW
T™ER:

/opt/ros/melodic/share/serial

14.2 4RiFHHG

cd FS982 ros/

catkin_make

Built target forsense_ins_generate_messages_nodejs

Built target forsense_ins_generate_messages_lisp

Built forsense_1ins_generate_messages_cpp
Built target fo se_ins_generate_m py

Built tar get forsen se_1ins_generate_messages_eus

Built target forsense ins generate messages

target forsense ins
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

14.3 3§ IMU &iT USB AN RS

EERREN:

Isusb

)2 Linux Foundation 2 ot hub
Future Technology Devices International, Ltd FT

MmMyal c , A1 .
Mware, Inc. Virtual USB Hub
Mware, Inc. Virtual

Linux Foundation 1.1

HFEH USBinOS:
Is /dev/ttyU*

s Jdev/ttyu*

BLEFTFF USB 455 OBUR:
sudo chmod 777 /dev/ttyUSBO

14.4 BEEYE

#1T roscore FF/E& ROS
B % serial_imu_ws XX T 4T
source devel/setup.bash

HITBZEN rosrun

rosrun forsense_ins forsense_ins

wenfeng@ubuntu: 61 15 rosrun forsense_1ins forsens

[ INFO] [1695457979.12B623446]: /dev/ttyuSBe is opened.

THFHEO

source devel/setup.bash

rostopic list

Agc

WMANGSEER IMU i
rostopic echo /FS982Data

58



(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

wheel
imu:
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(@ FORSENSE IMUG14E-AG RHLEXL: (FFEF

15. BECEIEEPEER G200 {4

1.G200 RH#EXK:
A.G200 W% = FE AT IR L (BERERTEE — &5 BRI K R E)
B.G200 &k OtEmMERE LK
2.G200 1Y CAN #Z= OEHEIER LR CAN A £, BiFEZ 5V #{H
21 #&REE

T
e s

3. S MBZEMAOHEE, UEMAMEE 2m A6, EHME EEROF, L%
AT+WHEEL_BASE=2 Y%l % WHEEL_BASE=2 B %1% {% 17154 AT+SAVE, IZI N
ZOKREFEEMHLHE

4 3% & 7EFE FS982-AG iRt E It V3.3.4, N LA E T, ®FEROS, BiFR
(BRIA 115200), =EHEE, LHERERERERFRIERERD, SEETAMER
RXEFN, EMIEN G200, RIICIZEMIIE~EE, TMALE, EWMVBLRIIZ
B, RFERABEYERMNGR, BMALE, EHENESIMEHAITRERY
o

22 G200 [EEfIEANREE

TS ®
Wi
TR - 0.089 B4R GocH: -0.026 A 0.00 GRS 71370
PPSES AL @]
iR )
Ny -0.050 FesRixy4l: 0.079 fifwsa: 0.00 RTKEACRE: 0.00 T#2:33
AR [ ] |
Wkt [
Nz -0.995 PEsg k. -0.005 FFf: 0.00 BEHMB: 0.00
| R @ |
AR ERAL (]
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(@ FORSENSE IMUG14E-AG RHVERE: FFFM
16. G

IMUG14E-AG IR K AEFTETE K. #HESES,

16.1 EHE 3

i

IO AR AR | 9 -

L R R G A R

BRI 3inch (AME330x NE100x B3 7 mr

16.2 #F

IMUB14E-AG 1R B E T RN EFM G I T ERRR:
24 IRREH T EMSE

FAHT e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, /..

o 2 = R s e R

oooooooooooooooooooooooooooooooooooooooooooooooooo
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(@ FORSENSE IMUG14E-AG RILEXL FEFIFM
17. CRC EFRFEMHE

BWEZESZRHIKE,
A1 BEUNRIER RS, RFENER, SFNER
E 2: cre32 MUFIER 1, CRC iHEARNEIEASHIAMET A HKE

C++

static const uint32_t crc32_tab[] = {

0x00000000, 0x77073096, OxeeOeb612c, 0x990951ba, 0x076dc419, Ox706af48f,
0xe963a535, 0x9e6495a3, 0x0edb8832, 0x79dcb8a4, Oxe0d5e91e, 0x97d2d988,
0x09b64c2b, 0x7ebl17cbd, 0xe7b82d07, 0x90bf1d91, Ox1db71064, 0x6ab020f2,
0xf3b97148, 0x84bedlde, Oxladad47d, Ox6dddedeb, 0xf4d4b551, 0x83d385c7,
0x136c9856, 0x646ba8c0, 0xfd62f97a, 0x8a65c9ec, 0x14015c4f, 0x63066cd9,
0xfa0f3d63, 0x8d080df5, 0x3b6e20c8, 0x4c69105e, 0xd56041e4, 0xa2677172,
0x3c03e4d1, 0x4b04d447, 0xd20d85fd, Oxa50ab56b, 0x35b5a8fa, 0x42b2986c,
Oxdbbbc9d6, Oxacbcf940, 0x32d86ce3, 0x45df5c¢75, Oxdcd60dcf, Oxabd13d59,
0x26d930ac, 0x51de003a, 0xc8d75180, Oxbfd06116, 0x21b4f4b5, 0x56b3c423,
0Oxcfba9599, 0xb8bda50f, 0x2802b89¢e, 0x5f058808, Oxc60cd9b2, Oxb10be924,
0x2f6f7¢87, 0x58684c11, Oxcl61ldab, Oxb6662d3d, 0x76dc4190, 0x01db7106,
0x98d220bc, Oxefd5102a, 0x71b18589, 0x06b6b51f, 0x9fbfed4a5, Oxe8b8d433,
0x7807c9a2, 0x0f00f934, 0x9609a88e, Oxel0e9818, 0x7f6a0dbb, 0x086d3d2d,
0x91646c97, 0xe6635c01, 0x6b6b51f4, Ox1c6c6162, 0x856530d8, 0xf262004e,
0x6c0695ed, 0x1b01a57b, 0x8208f4cl, 0xf50fc457, 0x65b0d9c6, 0x12b7e950,
0x8bbeb8ea, 0xfcb9887c, 0x62dd1ddf, 0x15da2d49, 0x8cd37cf3, Oxfbd44c65,
0x4db26158, 0x3ab551ce, Oxa3bc0074, Oxd4bb30e2, 0x4adfa541, 0x3dd895d7,
Oxad4dlc46d, Oxd3d6f4fb, 0x4369e96a, 0x346ed9fc, Oxad678846, 0xdab60b8dO,
0x44042d73, 0x33031de5, Oxaa0a4c5f, 0xdd0d7cc9, 0x5005713c, 0x270241aa,
0xbe0b1010, 0xc90c2086, 0x5768b525, 0x206f85b3, 0xb966d409, Oxce61ed9f,
0Ox5edef90e, 0x29d9c998, 0xb0d09822, Oxc7d7a8b4, 0x59b33d17, 0x2eb40d81,
Oxb7bd5c3b, OxcObabcad, Oxedb88320, 0x9abfb3b6, 0x03b6e20c, 0x74b1d29a,
Oxead54739, 0x9dd277af, 0x04db2615, 0x73dc1683, 0xe3630b12, 0x94643b84,
0x0d6d6a3e, Ox7aba5aa8, 0xe40ecfOb, 0x9309ff9d, 0x0a00ae27, 0x7d079¢eb1,
0xf00f9344, 0x8708a3d2, 0x1e01f268, 0x6906c2fe, 0xf762575d, 0x806567cb,
0x196¢c3671, 0x6e6b06e7, Oxfed41b76, 0x89d32be0, Ox10da7a5a, Ox67dd4acc,
0xfob9dfef, Ox8ebeeff9, 0x17b7bed3, 0x60b08ed5, Oxd6d6a3e8, Oxald1937e,
0x38d8c2c4, 0x4fdff252, Oxd1bb67f1, Oxabbc5767, 0x3fb506dd, 0x48b2364b,
0xd80d2bda, OxafOalb4c, 0x36034af6, 0x41047a60, Oxdf60efc3, 0xa867df55,
0x316e8eef, 0x4669be79, Oxcb61b38c, Oxbc66831a, 0x256fd2a0, 0x5268e236,
0xcc0c7795, 0xbb0b4703, 0x220216b9, 0x5505262f, Oxc5ba3bbe, 0xb2bd0b28,
0x2bb45392, 0x5cb36a04, Oxc2d7ffa7, Oxb5d0cf31, 0x2cd99e8b, 0x5bdeaeld,
0x9b64c2b0, Oxec63f226, 0x756aa39c, 0x026d930a, 0x9c0906a9, Oxeb0e363f,
0x72076785, 0x05005713, 0x95bf4a82, Oxe2b87al4, Ox7bbl2bae, 0xOcb61b38,
0x92d28e9b, 0xe5d5be0d, 0x7cdcefb7, OxObdbdf21, 0x86d3d2d4, Oxfld4e242,
0x68ddb3f8, Ox1fda836e, 0x81belbcd, 0xf6b9265b, 0x6fb077el, 0x18b74777,
0x88085ae6, 0xff0f6a70, 0x66063bca, 0x11010b5c, 0x8f659eff, 0xf862ae69,
0x616bffd3, 0x166ccf45, Oxa00ae278, Oxd70dd2ee, 0x4e048354, 0x3903b3c2,
0xa7672661, 0xd06016f7, 0x4969474d, 0x3e6e77db, Oxaedl16ada, 0xd9d65adc,
0x40dfOb66, 0x37d83bf0, Oxa9bcae53, Oxdebb9ec5, 0x47b2cf7f, 0x30b5ffe9,
Oxbdbdf21c, Oxcabac28a, 0x53b39330, 0x24b4a3a6, Oxbad03605, Oxcdd70693,
0x54de5729, 0x23d967bf, Oxb3667a2e, Oxc4614ab8, 0x5d681b02, 0x2a6f2b94,
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0xb40bbe37, 0xc30c8eal, 0x5a05dflb, 0x2d02ef8d,

}

uint32_t crc_crc32 (uint32_t crc, const uint8_t *buf, uint32_t size ) {
for (uint32_t i=0; i<size; i++) {

crc = crc32_tab [(crc A buf[i]) & Oxff] A (crc >> 8);

}

return crc;

}
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b A

kA 1.0
M 1.1
MR 1.2
kA 1.3
M7 1.4
kA 1.5
M7 1.6

RRA 1.7
kR 1.8

kR 1.9

F7 1.10
bR A 1.11
hRA 1.12
bR A 1.13

HA
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2025.12.03
2025.12.31
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