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SERC AT 2 KHL R A TN B A B A s s L Ui st Hd LIDAR
JR AR A LA S Banr IMU TP

D200/D200S. D300, D300L & Al LA#A#k LIDAR 110, 150 210+ 300 %X
s JRIAEEAS AN, (HIRAERAEAI R, ASCKE LL LiDAR 210 %dg Bl i4T
Vi

G B R AR

www.feimarobotics.com

® EInEdERE A

5 SR AE e WL E P4 X Lidar JR4H%E#% 20
L lA . GNS . Tt27 peap
LiDAR150 . compb . compb
LiDAR210

. fmcompb . fmcompb . TXp
LiDAR300

1.1 E 5L HE

ARYEAN R B2 v i L, SR IAN RIS ) 2l SO

._| _4343570.GNS 2020/12/23 23:30 GINS 37t 6,341 KB
LiDAR 210 FE35 545 7~ 1
Ve — 1 ),
1.2 mBh b EE
LiDAR 210 3K B3 8wl Hdfs wn F
u 2020-12-22 12-17-5%.bin 2020012723 23:32 BIMN =045 86,400 KB
|J 2020-12-22 12-17-5%.compb 202012723 23:32 COMPE i 52,851 KB
d 2020-12-22 12-17-59.fmnav 202012723 23:31 FMVINAY 30 3,521 KB
ﬁ 2020-12-22 12-17-59.fpos 202012723 23:31 FPOS 3 0O KB
[ 2020-12-22 12-17-59.gim 2020412723 23:31 GIM 32 0 KB
ﬁ 2020-12-22 12-17-5%.pos 2020/12/23 23:30 POS 30{% 0 KB
u 2020-12-22 12-17-59.0 202012723 23:30 AT 53 KB

K] LiDAR 210 i 8 55 7= 1)
HIKH&SH T K.
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® TishubEdE g4

bin WITHE

compb fF  [WLE; GPS WLl Zdh

fmnav 3Cff  |RTK ik

fpos 31 BLEL pos U= A0 B TOBEMLET, R BT 3
gim U = EBYE: B AN LIDAR fEGZ AT (EaE)
pos Hh HL#K pos SCAF: Hr HAHML A LiDAR FEHLZ N5

txt Hdfa WEHE

1.3 LiDAR B iE¥iE

LiDAR 210\300 JR 45504 # 20N rxp. LiDAR 110\150 JRI6EHE#% A peap:

IJ SN_00637_20201222-042120 17.11.14.3_0007.rxp 2020/12/23 23:33 RXP &% 146,042 KB
|:| SN_00637_20201222-042428 17.11.14.3_0002.rxp 2020/12/23 23:33 RXP 3% 144 822 KB
[ sN 00637 20201222-042733 17.11.14.3_0003.rxp 2020/12/23 23:33 RXP I7{4 147,516 KB
B SN 00637 _20201222-043043 17.11.14.3 0004.rxp 2020/12/23 23:34 RXP =i 150,670 KB
[7] sN_00637 20201222-043356_17.11.14.3_0005.rxp 2020/12/23 23:32 RXP 3zi% 155,662 KB
:I SN_006837_20201222-043715_17.11.14.3_0006.rxp 2020/12/23 23:32 RXP Zrid 160,902 KB
L] SN_00637_20201222-044035 17.11.14.3_0007.rxp 2020012723 23:32 RXP 32i% 161,061 KB
|J SMN_006837_20201222-044400 17.11.14.3_0008.rxp 202012723 23:32 RXP 3% 62,109 KB
K LIDAR210 J5 4f £ 7~ %1
1.4 #F IMU 348
E 2020-12-22 12-17-5%0mr 202012723 23:31 '-.-";'aypcuint Raw ... 15,739 KB

K LIDAR210 IMU 4441

2. R RAE

1E 1E H ] LLiE4T LiDAR 110\50\210\300 [F) 5 =8k, & 57 S Bt
Lidar 110\150\210\300 [#] 5 = B fiR 2
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GPS Kt s\ AL 28 GPS Hirdha A2 sl A it s e P 347, o
S vl Bl AR S R A A AR AT $4F

2.1.1 ¥1#, GPS HiE#%#:

D) EBETANE R 50 PR UEFRIE]Y - [TGPS 4b# ] - [GPS #5454 1.

0000 ©®000 [

K B GPS & E i A\
2) 7 [GPS 34 Y rhak £ 5k 1 .compb SCAE, sdiffiE, ##J5 RINEX
AFER B AR AR UG GPS XA — 42 N, #ZIRERIA B2 H Rpa]

|
|

GPSIZfE  bR1/H\EEE/2020-12-22 12-17-59.compb

pjo

RINEXSZE  Dy/EE1 /NSRS
[ Fh |

fi

K GPS & 2 #r
3) B (e ) J5EFE € RINEX S H & N 2RO SCHEFLP X (B
ks = 2 T SR S S .
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_'I 2020-12-22 12-17-59.20C 2021/1/20 15:21 20C 3% 19 KB
_1 2020-12-22 12-17-59.20G 2021/1/20 15:21 206G g 28 KB
D 2020-12-22 12-17-59.20H 202111720 15:21 20H =i 1KB
u 2020-12-22 12-17-59.20) 202171720 15:21 20J i 1KB
D 2020-12-22 12-17-59.20L 2021/1/20 15:21 20L 30 1KB
U 2020-12-22 12-17-59.20N 202141720 15:21 20N {4 23 KB
I:l 2020-12-22 12-17-59.200 2021/1/20 15:21 200 {4 156,072 KB

Kl WLEk GPS Hdt~ il

2.1.2 SEAREE LR A

A OATHR A T SRS AR IE il A 5 3, U st R R ST A A 5
IR A A TR RINEX Hdfa s sURUHe e, B L compb. fimcompb
PAJ gns IX =Pk ULl , e HOb IR T

D ST NIVEFX LT ) CREEE ] - [6PS 4L ] - [GPS #fe#] .

o manEx  IFe

R

AYS T ESELE SRR AR
X
OEs OTE GHES \ ExS: 11 Q
- ) mimE \@ =EE =i
G EiptEeE e A EE T
F

0000 62000

K BRI GPS A% EEH NI

4
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2) 1F [GPS XC#) Sk #HEE L ).GNS 0/, S, #¥# 51 RINEX
AFERAINE AR B AR LS GPS SRRl — A2 N, f B BRI 25 BT,

GPEITEE Co/EEe 1 FREAETE, 43435 T0.GNS
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B N

RINEXSDE D1 SRnE/

K GPS #% U
3) i [#iE]) JE1E4RE RINEX 3 H s N Al o SO A Ak =0 1 2
3 SCAE RS i S

[ | 4343570.200 2021120 14:56 200 i 028 KE
| _4343570.20p 2021/1/20 14:56 20P Trig 347 KB

SRSt N

2.1.3 KPR

D200/D200S~ D300. D300L RAUHLAYFFIE | PPK M 4% 2 4 i 5L R 55, w gt
AT R L L s T AL FE

7E LR ]-[GPS 43 Y- LGPS 5L vh N 2.1.1 g xU A J5 A2 .0
SO, Ak D3EUERG Y, sl FEG RAE AT D CHARAAAR 2D BEATIEFE (8002
X WGS84, 8003 X CGCS2000) , R M HEHER SO, FHEH %2 H
AR 4 SR, Hedt upload ML EALEE, download T I 4% Jk il B 4 40,
log JyAEul T H &, base AR G HIE, 5 LR R ST B B ) 2% A
3 A base SCAFIEHLI).O SCIF LR B i SCpEP S
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BAGPSIEE X

prrei v

ALASTE  Yo/lidar03/jizai04/2021-01-03 13-11-12.210
s
® Rinex 3xnie O BaitE O BFREA

e =P ; oy
ZE (/R

O

SE (M EE )
BEE (m) YMREERLCGCS20007

e [ 20% i

St @ Jams O s

KR

2.2 B

BRSO, gkl HLER LA DL AL 5 455 1) RINEX A% 2 SCHEAT ime
SO LRI 1 S R

sy

AR fEr B i) FA

O _4673550.170 2022/6/215:09 170 34% 9,876 KB
i _4673550.17p 2022/6/2 15:09  17P 3% 201 KB
[]2021-03-1912-38-17.21C  2022/6/2 15:10  21C 30i& 33 KB
[] 2021-03-19 12-38-17.21G  2022/6/2 15:10  21G it 9 KB
[] 2021-03-19 12-38-17.21H 2022/6/2 15:10  21H 0% 1 KB
[] 2021-03-19 12-38-17.21)  2022/6/215:10  21) 304 1 KB
L] 2021-03-19 12-38-17.21L  2022/6/215:10  21L304% 1 KB
[12021-03-1912-38-17.21N  2022/6/2 15:10 21N 3% 23 KB
[ ] 2021-03-1912-38-17.210  2022/6/2 15:11 210 304% 178,969 KB
2021-03-1912-38-17.imr  2021/3/19 13:43 Waypoint Raw IMU Data 15,513 KB

B SO TR
E: IE AR, EH RSB BN
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2.3.1 R EEH®

1) #TJFIE, fiir [File] - [New Project] - [Empty Project] , i%£#¢ 2.2 Fi
Hrd WS, WA, RAT

#€ Waypaint - Inertial Explorer 8.70

File View Process Settings Output Tools Window Help
MNew Project >
Open Project

Save Project

Save As

w8 Select New Project Name X

« w: A « RS (D:) v | O EEE

LR - B @

A

Ik
¥

. ST
@ OneDrive

3 prefE
B 30 @
B wm
ST

B s

i B

RN test

HFEEZERT)Y GrafNav Project (*.cfg)

~ R ALk

K ¥t IE LFE
2) A5 [File)] - [Convert] - [Raw GNSS to GPB) , HIL#E4 Fiman T

gst - Inertial Explorer 8.70
V?‘w Process Settings Output Tools Window Help

New Project > D | E i \%

Open Project L

Save Project

Save As

Add Master File(s)

Add Remote File

Add IMU File

Add Precise/Alternate Files

Load »
2 > [RawonsstoGre] 3
GPB Utilities > Raw IMU Data to Waypoint Generic (IMR)
Recent Projects >
Exit

SRS



FEIMA
ROBOTICS

('

www.feimarobotics.com

3) s [Get Folder]  $K UL TE SCAF & T AFR k.0 SCAFAIHLER.O SCA,
WFEC, i CAAdY PSSOl 2 TN 20 A M 513 v, 24 S i 1 AL

3 s S 5, G AE [ Source Files ] H &

Typel 1%+ Unknown/AutoDetect,

N

12

u|

A

) 2 42 0.0 ST, BT PATE [Receiver

il Convert Raw GNSS data to GPB

- Receiver Type

= 2|

Info ]

1

% ] UnknownéutoD etect

Folder: ]D:\Ie\

~ Source Files -

- Corveert Files -

Get Folder I

Filter: ]"." File: Marme:

I Receiver

2020-12-2212-17-63.20C
2020-12-2212-17-63.206
2020-12-2212-17-69.20H
2020-12-2212-17-63.20)
2020-12-2212-17-63.20L

| |2020:12:22 12-17-59.comph
2020-12:22 12-17-59 fmnav
2020-12:22 121758 fpos

3 I Auto Detect
Add All Auto Add All

Add £

Remove

|

>

Clear Options ] Info ‘ ! ‘

Auto Add Recursively M

Help ] About 1 Cloze ]

SIS

ER/CAVIIEST S RuRrT il €= IS

Py T———

- Receiver Type

&’5 ] Unknown/AutoD etect

£l

Infa ]

Folder: ]D:\Ie\

Get Folder

~ Source Files—|
Filter: ]"."

2020-12-2212

ﬁ Auto Detect

Convert List?

Detected receiver type: RINEX. Do you wish to add file 2020-12-22 12-17-59.200 to

iver

20201 2-2212- 7759 mnav T

20201222 121759 pos v
Add Auto Detect = =
Add Al Auto Add A1 Hemove‘ Clear ] Options ] Info ‘ i ‘
Auto Add Recursively Convert Help ] About 1 Cloze ]

[C S
4) g [Convert] , ¥ O SCH#4 N GPB k%2,
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(il Convert Raw GNSS data to GPB

— Receiver Type

rine x| =]

Global Options |

Infa |

= O X

Folder: ID:\Ie\

— Source File:

Get Folder |

i~ Convert Files

Fiter: |*obs:".1 70,7 07017 07d

Auto Detect |
Add Al | AutoAddAIIl

&8 D:\eh2020-12-22 12-17-59.200

&8 D:\et_4343570.200

Receiver
RIMEX
RIMEX

<

Remove | Clear

Optiohz |

>

Infa | iew |

Auto Add Recursively |

Corvert |

Help | About |

Cloze |

ﬁ Converting RINEX to GPB (1/2)
Input:

Output :

D:\Ie%\2020-12-22 12-17-59.200

D:\Ie\2020-12-22 12-17-59_gpb

~MHessages

Detected GLONASS navigation file
Reading NAV records. ..

Reading BeiDou MAV header.. .
Detected wversion 3.02 in NAV header
Detected BeiDou navigation file
Reading NAV records. ..

Reading Galileo NAV header. ..
Detected wversion 3.02 in NAV header
Detected Galilec navigation file
Reading NAV records. ..

Reading QZS5 MAV header. ..

Detected wversion 3.02 in NAV header
Detected QIS5 navigation file
Reading NAV records. ..

Reading 0BS5S header...

Detected wversion 3.02 in CBS header

Sawve Messages Clear Messages

Message Options

Stop |

[CI S
5) FEHSERUE R I, 18 1IE U N S AR M) GPB. EPP. STA #%

A H -

5 2021-12-29 09-03-13.epp
& 2021-12-29 09-03-13.gpb
Q 2021-12-29 09-03-13.sta
5 raw-fm_362-1.epp

fé;—’ raw-fm_362-1.gpb

ﬁ raw-fm_362-1.sta

2021/12/29 11:43
2021/12/29 11:59
2021/12/29 11:43
2021/12/29 18:40
2021/12/29 18:40
2021/12/29 18:40

Waypoint Ephe...

Waypoint Raw G...
Waypoint Statio...

Waypoint Ephe...

Waypoint Raw G...
Waypoint Statio...

15 KB
18,524 KB
2 KB

44 KB
10,419 KB
3 KB

&

% U e 8 B
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1) s [File] - [Add Master File(s)] , #3530 GPS ¥ )5 1) GPB XX 1.

¥ test - Inertial Explorer 8.70 ¥ Add Master GNSS Data File(s) e
File View Process Settings Output
Mew Project » T « AHEREEE (D) » IE v | B o mEE
(o] Project ; o
e mn v EEwE B> m @
Save Project ~
Save As B na ~  E% EXHE £}
Add Master File(s) | 4 = i | _4343570.9pb 2021/1/20 15:58 Wayd
Epce=] —= = T T
Add Remote File iﬁ jﬁ i'[:ﬁ 59.gpb 2021/1/20 15:58 Wayd
Add IMU File IMU o
Add Precise/Alternate Fles J’ =5
W =\
Load >
= data (\\192.1€
Convert ¥
e MRS (C) v < >
GPB Utilities >
Recent Projects - I{FE(N): |_4343570.9pb \/| Raw GPS Data (*.gpb) e
Exit F(O) ik

Bl R S 48 i 1 s
D ATITJaBE XU AE, B T Fuidbhy, REm, KAtnEscE N WGSs4,
TR A K 5E -

Add Master GNSS Data File(s) T x
Master
=
Base Station nqg

1M Namd& | FM [] Disabled

File: | D:\EY_ 4343570 gpb
BIf S8R

Lattude: [Noth v |[30 |[21 |[02.22549 [} Coord. options |v
Longtude: | East V' Save to Favorites
Hiipsoidal height:
me Datum: | WGSE4

Epoch yg;ﬁ

Antenna Height
From station file: NAA View STA File
Antenna profile: Generic 4 Infa
I Measured height: | 0.000 |m I *&aﬁd <
ARPto L1offset: | 0.000 m (®) L1 Phase Centre
Applied height: 0.000 m Compute From Slant

B ik ol Kot ) B
E: HERMSEYE, WRELREN0; HMEHLAEEY, HHMEH CORS
KEK TR, BLRRB B R AR D2 NSO E, NIREH
BEN 0; ERFAMEES R, ERMARSGARRNRER. KOSTRHFRNS A E

10
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AT BRI RE, N RBERE, BOERRINE .
3) fiili [File] - [Add Remote File] , E#FHLE GPS #4051 GPB i,

¥ Select Remote GNSS Data File X
4[]« FimmE D) > IE v o o =
| vy AFEE =~ T @
= Es A~ zm - ¥ A #m
5 == 4343570.qpb 2021/1/20 15:58 Wayp]
¥ = 2 2020-12-22 12-17-59.gpb 2021/1/20 15:58 Wayp|
b =%
W =H
= data (\192.1€
e B (C)
am BIMOEESE (D7) v < >
STHEE(N): |2020-12-22 12-17-59.gpb v| Raw GPS Data (*.gphb) v
I FIFFHO) I Bl

B An g sCe e Jm 0 i sl st B
ANl k. gpb SCAF T RE A LU IR, RN BRI AN SO AL SR A 5L
PRV, RN B — A BRARA, ARgmbs, mily e ] BIw.

Mo antenna with the namesradome *ROVER, NONE® was found. Defaulting to
Genenc profile

=

4) JEhi AR AL FEMSHIES, midr [HE Y R,

Select Remote GNSS Data File ? x

Remote

Remate file name:
DMEN2020-12-22 12-17-59.gpb

Antenna Height
From station file:  MN/A View STA Fle
Antenna profile: | Generic w Info
Measured to
I Measured height: m ARP
ARP to L1 offset: S.EE m (® L1 Phase Centre
Applied height: 0.000 m Compute From Slant

s

B A e sl ol Bt 1 A

11
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Add IMU File Add Data Files b

Detected IMU data file:
"DAJE\2020-12-22 12-17-59.imir"
Do you wish to add this file to the project?

o The following data has been added to the project:

D:YEN2020-12-22 12-17-59.imr

IMU XS AR

IINEE
5) HARPERESIN imr XA, WFEFBhEm, s [File)] - [Add IMU File] ,
R IB SCAFJE R imr 3CAF

¥ Select Raw IMU Data File X
« FHuEE (D) » IE v | O BEIE
HE v FESE :y @ @
= BR A E-Si)
& = (d 2020-12-22 12-17-59.imr 3 23: 5
¥ =
»Es
=
= data (\\192.1€
i RS (C)
s SRS (D) v < >
I{EE(N): [ 2020-12-22 12-17-59.imr ~| |Raw IMU Data (%.imr) ~
| FI7T(0) | ERiE

B 7 IMU SOt

12
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1) s [Process] - [Process TC(Tightly Coupled)] iZ1T E&#i & E IhRE .

feima - Inertial Explorer B.60 - [Unprocesse
(5 File View Process Seftings Output
Process GNSS F5

Process LC (Loosely Coupled)
Process TC (Tightly Coupled) I

Combine Sclutions I ¢

L
MmN

Smooth Solutions

Solve Boresight Angles

Pracess Tightly Coupled x

Processing Method

(®) Differential GNSS (O) Predise Point Positioning (PPP)
Processing Direction

(@) Both () Forward (C)Reverse () Multi-pass

Prochming Salieg
Profie | SPAN Airborne (STIM300) | v Fiter Profles | Advanced GNSS

Datum Vaols Advanced IMU

IMU Installation
Mo lever arm info in IMR file Vehice Profile

Lever Arm Offset (IMU to GNSS antenna)

2 SENSOR
X ¥: Z: Z to ARP
o Jn o Jn (159 Jn grmmencond
["Body 10 MU ROtaton (oraer: 2, X, 1)
X: {0.000 |deg v: [0,000 idcg z: [u.uoo | deg [0.000 |

mm ke e—
Desaription: !lTC{l} User: |Unknown !

save Settngs|¥ | Cancel
B S A MR E
HA [ Processing Settings Ji%#¢ SPAN Airborne (STIM300), Lever Arm £l IMU
ez NE RN, W] BL: [ Vehicle Profile] #&##t 7 % B IRAF, FIX
B A Z A RIS, LIDARII0, 150, 210, 300 AAASHR B U1 F:

Name: |LIDAR110 |
IMU to Primary GNSS Antenna Lever Am

m Y. rn Z

LS

ﬁ

IMU to Secondary GNSS Antenna Lever Am

K LiDARI110 R S5

13
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Name: |LIDAR150 |
IMU to Primary GNSS Antenna Lever Am
IMU to Secondary GNSS Antenna Lever Am
x ™ Jm v 000 ]m z [000 |
Body Frame to IMU Frame Rotation
X: deg Y deg  Z [-90.000 |deg
K LiDARI150 fii 524
Name: |LIDAR210 |
IMU to Primary GNSS Antenna Lever Am
MU to Secondary GNSS Antenna Lever Am
Body Frame to IMU Frame Rotation
x [0 Jdg v [000 Jeo 2 [S000 ]
K LiDAR210 #5251
Name: |Iidar30[ﬂ |
IMU to Primary GNSS Antenna Lever fm
IMU to Secondary GNSS Antenna Lever Am
Body Frame to IMU Frame Rotation
x 000 Jds v [0000 Jeeg 2z [S000 e

2) EFHEHSHLLG Ml [Process] BEAT MRS,

KA HRE)

K LiDAR300 fif& 24
i

VAR

8, A&7 [Continue) #HATHEH .

maAELER,

Process Tightly Coupled X
Processing Method
@ Differential GNSS (O Precse Point Positioning (PPP)
Processng Drection
@Both O Forward OReverse O mult-pass
Processing Settings
Profile SPAN Arrborne (STIM300) v Fiter Profles | Advanced GNSS
Datum WGS34 Advanced MU
IMU Installation
o lever arm info i IMR fie Vehide Profie
Lever Arm Offset (IMU to GNSS antenna)
1 sewson
0000 m |0.128 m [0.287 |m
22 2E " @2 toPhese centre y
Body to IMU Rotation (order: Z, X, Y) (GNSS Heading Offset
X:|0.000 |deg Y:|0.000 |deg Z |-90.000 |deg 0.000 deg
Processing Information
Desaiption: | TC (1) User: |Unknown |
|arm l' Save Settings ¥ Cancel

14
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Tightly Coupled Differential Pre-processing ...

Pre-processing Chedk Description
& 12C Present Detected L2C on one or more GPB files!
&Data Rate Master data rate (in the file: ™_4343570.gpb") is lower than remote's

More information

[+ Try to fix the issue(s) before processing: "Data Rate™ Quit

E: ZRREMRPATHER, DRRR, RRERNENSFRERRET

< T Forward] =3
Status Progress
Time 1882208 2137 B 5 = ‘:D Processing Forward KF...
Epochs 2768 Num<4 1 Y Fixed = = ]
Status Q2 FIXED Dyn=K
iStatus  NONE "_‘g‘iﬁ;": —
(.4
ks L pivt L Search time: 188093.0s
Lat. 30 pal 031753 | From base: BL1
Lon 107 2% 55.2174| |Search dist.: 0.0km
Rewind time 00s
Hat 36143 At 0000 | o e cont: 17, 17,17 fotal, feed. restorec)
Speed 0045  COG 00 i GNSS Fired
East North Up RMS 32mm
StdDev 0009 0010 0027 ||Reliabity: 23
Rol 0.000 0.00 Float FixSep: 232m
Pach 0.000 000 188154.0; +++ ARTK obtained a valid integer fixon BLBLT &
Yaw 0000 000 188154.0: ARTK not cumently engaged-ARTK fix ignored
Yaw-COG 188179.0: +++ ARTK obtained a valid integer fix on BL BL1
" . 188179.0: ARTK not cumently engaged-ARTK fix ignored
PosMisc 0000  VelMisc 0000 || 1001570 s ARTK obtained a valid integer fix on BL BLT
188181.0: ARTK not cumently engaged-ARTK fix ignored
€ > | | 188205.0; +++ ARTK obtained a valid integer fix on BL BL1

188205.0: ARTKnot cumently engaged-ARTK fixignored

View Stop I < >

Status Progress
i 1900093 | 2137 @ o 2 Processing Reverse GPSIMU...
Epochs 2660 MNum<d 1 e
OnGPS =oo
Status Qz FIXED Dyn=K S
Doty RS “GPS II‘\:IU Tightly Coupled Py ing =
5 igl oup rocessing
B 17 niA 1 Differential Single Pass Mode (Reverse)
Lat 30 21 05.9347
Lon. 107 23 52,5957
Hgt 557167  AntHgt 0.000
Speed 13459 COG 1405
East Morth Up
StdDev  0.011 .01 0012
Roll 3.361 10.22

e, bbb 1048 150082 0: +++ ARTK obtained 3 vald integerfix on BLBLT
Yaw 224428 2795 190082.0: ARTK not cumently engaged—-ARTK fix ignored
YawCOG 4948 190046.0: +++ ARTK obtained a valid integer fix on BL BL1

" 190046.0: ARTK net cumently engaged-ARTK fix ignored
Pachlec | 01010 VelMinc:: 10,000 190017.0: Finished kinematic alignment - estimated misalign e
190017.0: Alignment successful - R: 0.567 P: 3.781 Yaw: -14
< > | [190013.0: +++ ARTK obtained a valid integer fix on BL BL1
190013.0: ARTK not cumently engaged-ARTK fixignored v

View m < >
S ey TS

234 HERESHZESTH

NTRE R PUB R, £ His 2 T iERA.
s NEIZLOHE L, BF POS BRSNS, — RO ERE/NT 2em,

15
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RASHE PERETE R ABA/INT 0.01° , Fiiml /T 0.05° NfREIEH .

DPeEdS GV E HEEN

HERE haeh

Ay

@ W

il
Plot Results 7 *
Select Plot  M-Axis  V-Axis
Ligt of variables: (CTRL<lick to select multiples)
=35 Plots
E—j@ Grouped Plots
-7 Waypaint GNSS GC
{7 Waypoint GNSS+INS QC
-7 Waypaint INS QC
= ac;
e
{2y Estimated Velocity Accuracy
-} Estimated Accelerometer Bias Accuracy
--{{) Estimated Gyro Diift Accuracy
[l Measurement
EJ---E Separation
- pes Quality Control
Ej---@ Coordinate Values
E]---& Attitude
b MU
Ej---@ Miscellaneous
w-beg Al
[add Group | | £t Delete Build Custom
= ][
Bl Bl 2
- Y u [ ®][=]
0.01
0.01
0.017
0.018
stk
o
- 0.013
‘5_ 0.012 ,—
3 001 4
- W
£ ooe
i 11
0.007 _MLJ i ‘]
0.006 B M, . “J""‘ . :‘L ]
- e i U]
[ fi 0 - s ] e ol
0.004 | .4 ]
0.00 = e e o s e i 2 e A —
i e R R e | P S S
191000 191200 191400 191600 191800 192000 192200 192400 192600 192800
Week 2046
= GPS Time (TOW, GMT zone) &l
X: 1815057 [Y:0.010 |=East [—North =Height f==Trace [Right ciick for more options

DAV i % R

16
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= | 0710_va081 biangao

GPS Time (TOW, GMT zone)

W 0710_baodi_biangao - Inertial Explorer 860 - [0710_baodi_biangao [Smoothed TC Combined] - Estimated Attitude Accuracy Plot] - X
5 File View Process Settings Output Tools Window Help N
I il b ) =)
DEsHs D EH BEER HE 323200 E
34 /‘
32
30
e
28 =
s =1
24
g 27
H
g /\F—\q /
f 20 \
g N\
! "’ \’\
H
&
14
12
10
08
08
- i . N F
T T oA e iy A Wy L_. .
e |
02
196050 196100 196150 186200 196250 196300 186350 19641 196450 196500 196550
Week 2009

fE SR R A

2) i [Output] - [Export to SBET) T HfRGA LR, EFmHAE (B
IE TAEHZET) « & GPS i), &di [OK]) , S SBET.OUT Xf.

¥ test - Inertial Explorer 8.70

File View Process Settings Output Tools Window Help
b M
D = H ﬁ @ Plot Results F7
Plot Multi-Base
E Smoothed TC Combined - h Export Wizard
: View Coordinates
Build HTML Report
Export to Google Earth 5
Export to RIEGL POF/POQ
xport to Waypoint Legacy Format
Export to DXF
Show Map Window
Export SBET it
Input File: |:3:'I.IE'I.tESt-EiE Browse
Output File: |D:UE'55|:—F-UUT 1 Browse
SBET Qutput Options
[] append kernel to filename
[ output SMRMSG file
2 3
Time Systemd [/ grs B[] uUTC | oK | I Help Close

it I

17
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FEIMA
24 TANE XL EH

AR BAT IE A, LR ANVE KT L s, B e fEan

D EFTEANVE K LT U ERCER] - [GPS ALHE] - [HOGHIL R

H] .

6‘ FAHER | Feima Robotics

& )

AIS T SRR E

X

OFEH OTE GOEs \

RUCEERE AR

) m=mm @ wEE

G EHRiREE e AwRHR

284.0731070, 298.4334204

K BotPLuL AL

EAES: 11 ©

=ial

RIS

Q000 @600

2) FTHFMI SO 210, AF EH SR 4 IMU S imr.
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SAIMU/GPSIEE! X

i

AT SE () /RellANEEEE/2020-09-01 09-57-47.200 ‘

IMUSHE  BE (957 /RALL/HSEEES//2020-09-01 09-57-AT imr
() = -

=E (m)
TR

St AR i
|

KB SAsh & IMU HdE
3) HHATIEW RN, SR SRR SR SRR AN R RS S RN

A, SRR

Pk (HEREY , BRI EIE R N S . ARSI 0 = F-
a. RINEX k3ff

& F Fe AT S5 B0 A B R SIZ o 2 3t AR FR AR AR — B

RN A 3% RINEX Sk e, BI AT B 4% 152 B0 0 £ 45 *.0 Sk e 18 % 1)
WGS84/2000 L 45 i B = AL AR

SRS — BRI S ER shl 1 DT SO, RS ) SO ANEAE,
B, S o R Y 3 1) S S
b. B

AR AONARPELE B S0 S AR AR by, AEAERBLT B, AIE R T ks i 5
RAEIN A5, —BRAEUER .
c. HFP#A

S S A I AE S R AR B AR AR, TR F P AR, N A
GUERE . ERRAER, — RN N WGS84/CGCS2000 484 B Ak bR FIMEER m A bR o 25
BB & R TR LA AR bR R K HE s B, ) S AL bR R LRSI, AN
AR S N A AR bR R B RSB .
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BAIMU/GPSER X

DRATE
WARAT S& () /R&W/HEHEEE/2020-09-01 09-57-47.200 |ﬁ‘
MU o5 () /Ll ALBER//2020-09-01 09-57-47ime | [ ] |
® Rinex 33t O Auto O FAPSEA
== 11438361296 USRS E)
S 3751764088

BE (m) 341.8611

FWACTE  =f_obs_20200901015351-20200901021743.0 ﬁ | T |
S ® R O Eis

EE

(=] [=

K SN At

B. BN E

# CHLE 7 4% PPK 20 S IR SS, el B AT % S R U 0t T 2

AR B Bl I SCA, A SR UE s, R E R “RINEX SLXCE” , &
NG MRYE AT I 1 CHFRARER 2R T #O6T N R FE vk SO (8002 X 2 WGS84,
8003 Xf . CGCS2000) . F#EHF N HBNAER 4 AN 3cJe, Hb upload ML
I AEEHE, download ALV B, log NIEW T HE, base AFEufR
JEJE#dE, H base AL H*.0 SO &0 s RE AL O Al by s B

[RINEX 3k 30F]) 2 H st BUR ZR AL H O AL b o
BN T AR IMU/GPS {5 B 8% G s F—2,

BAIMU/GPS{EE X

]
TR Sk (HEY) SEEWANEEESE/2020-09-01 09-57-47 200 |ﬁ|
IMUSZIE B (b)) /FRel/HEEdE//2020-09-01 09-57-47.imr |E|
=
® Rinex 32 O Auto O FP&IA
= 114.38367296
S5 37.51764088

BE (m) 341.8611
TSI of obs_20200901015351-20200901021743.0 D | T ‘
SHoE  © Fams O Efss

| == || [ =

YN RrI LN S T
4 fRFEITARBONNZE D, e LR ] BB R A (i L BEAT IMU
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LA, 5 GPS K&, HEMRMFEEE, LIDAR 110\50\210\300 Ak S5
WEIT:

Name: |LIDAR110 |

IMU to Primary GNSS Antenna Lever Am

IMU to Secondary GNSS Antenna Lever Am
x 00 Jn v [ow Jn 2z [000 m

X [0000 |deg Y. [30000 |deg Z [-90000 |deq

K LiDARI110 & S5

Name: |LIDAR150
IMUta Primary GNSS Antenna Lever Am

X m Y: m Z: (0.3 m

E

X

ﬁ

m Y: n'| Vil n1

Body Frame to IMU Frame Ruotation
X: deg Y: deg  Z |90.000 |deg

ﬁ

K LiDAR150 528

Name: |LIDARZ10 |
IMU to Primary GNSS Antenna Lever Am
e m Y: |-0133 m Z

ﬁ

IMU to Secondary GNSS Antenna Lever Am

E

Body Frame to IMU Frame Rotation

[T Jeo v [T Jes Z -
K LiDAR210 f5i 25
Name: |Iidar3{H1 |

IMU to Primary GNSS Antenna Lever Am

x [000 Jd ¥ 0000 Jues 2z

K LiDAR300 fE 25

IR SRAE Y se ARk ul, JF HAg iR S Bl br (b AR 7 30, Akl RINEX
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A EAE Y GPS AL LAk br, HAE BN BEE DY 0 BIRT . dn SR A A 0L
v, Beuh RINEX B 2139 GPS AHALA oA bR, i tBERIN I B DY 0 BT WY,
e, RS R EPE ST

ARG LT /5 2% SRR LS DU 3

gErE () =25 M 25

REEEE D-LiDAR210 ™~

FEROE 0.000
IMUs2EER 0

s @ =m0
GNSSESE GPS BeiDou

FEREE

X(m) -0.133

Xideg) O

Y:(m) 0299

Yideg) -90

5

H/ OO@!T QEEE (hF) /FeL/MEEEE out

X

Z:m)

Zi{deg)

!

T

=
i 2

SRR 7NUY R &
E: RABEEATIOEY, UHRDER T POS KifFLER, HAFRA
Tshuhi S fF, TG B, BT R SIREUE pUE AL B SO . (B E

IR -
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3. R =B IEmALE

R BRI . HaiE. HERE ()R, HE
T2 | AR, R E . SR DR Z P . BIUR
LW AR SE AR ARG S P i DA I B (34T

FEIMA ('

www.feimarobotics.com

LR, B SCEAESANEEE

|
¥ v

BHtRERE BMNERERSE

K Hs At B AR

3.0 HEMHE

D FTFEAVEZ T DE#EOE] fb,
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G SLAM GO POST

B
2) sl [CfFY - CErgmiA Y, il e TRA S P iE “ TR,
TR SRS, mdr [F—#1 .

Xt

s
0 I E S
gese | TFEE  swmE  ewn

EEEER

Eam

TE%H: |Project |
TR |D: | =
ARERESE © | WGS84 / UTM i
fElAR : | |

Tk

B g E
H: BIRREALE A SEENRIABRELRR RS, XHF WGS84/UTM I
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CGCS2000/3-degree Gauss-Kruger

3 WEE RGBT, B R R RN S, R
5t L AH [ G 5 A I P LR R AT 16 %

www.feimarobotics.com

SRR i i, B OB 1, RO EO e £ UR 3,
N ID 5 EE P RBOCRIESCE, iy UF—21 o RO ZH 2AEPLE
WS, HMPOCK LA F RN T8

=2 -7 -
B M I8 =}

FHER : Velodyne

Fig#EE : D-LiDAR210

iw 1D : 00000000

tF2%: X:0, Y:0, Z:0, Roll: 0, Pitch:0, Heade: 0
EEEIE: T

HRAER

sEEn | |

FAHT  D-LIDAR210 =

ik |
HESAMTREN HrEEs

X 2l = ror |oooo 2] = x|oooooon 2] %
Y Jooo =/ ® rich [0.000 2] = v|oooooo0 5]k
7 E Yaw 0000 B

sman | | =0

Fm#E  D-LDAR21D - i SR *D-LDARG00000K"

P, ‘ | BN "oococoex” BEH T,
AR RTES HEEH

X [oo0 El= ro [ooo0 [t] = x[oooo000 2]

Y [ooo Sz piten [0000 [5] = v [ooooooo  F]

z  [ooo SlE vaw [o000 Jmzfoooooo  [F] %

=T

BRI
¥E: #INBEG ID A D-LIDAR 51 11 frfi s 2R/
BTN 1% 4%, WA] DA B ROs B h i TR B s, BEEsd [F

25



FEIMA ('

ROBOTICS
—i5] .

www.feimarobotics.com

fElFE |k v|
ﬁa&’:ﬁﬁ:lumnzmmuzom | 1= EY

HiFEiR: UDAR210G1842001

iR D-LiDAR210

7T ID: 210G1842001

HEEEE: X: 0, Y: 01276, Z: -0.0753, Roll: 0.463, Pitch:
E5EEE: T

HERES:

vk iy
4) 3N LIDAR JF 6% A1 TE Hof-dar H 800 208 out S0, iy [5E/,
SERCHTETE .

SEEIE: | DYXYUAN/0207. [ lidar210/SBET.OUT |

BOEEER: | DyxvUAn/0207 I idar210/data/SN_00052 20230207-021405_20.02.27.192 0001,
Dy/XYUAN/020 s idar210/data/SN_00052_20230207-021443_20.02.27.192_0002.

1]

Lol =

Kl S LIDAR JRan%ds X8k
5) L FHE A S W DS Ios RInEE S, IR TS,
FEIH AR fmpo [RIIAE 3 5 T2 RO ATAESS L
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& RS Y =
i | 4 E) B = <
AR TAR  ENSGR  MERE  SHER  GeEE
saEER

T H #5758 K

32 RoRE

SERGETEI A Ja, JHaIHT S MR, ML
D midr (RS Y - [Ra@sE] , 311 R s AR 1 .

SrnEl FHIHER EFEE Sl EEER ARFRESIR

K SaHEAn
2) HWIEBOASHRERIT], S UFR]) #%dl, ST mEItE a8
INRE G B

vE: lidar 210 BRIARLIZFR 45 .
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L= R
g T Y —
B/NEE: 000 3Him
BATER: |350.00 Hm
O anilam
LIDAREER
R > HE
] SN_00052_20230207-021405_20.02.27.192 0001 *RE
/] SN_00052_20230207-021443_20.02.27.192 0002 SR
AFEEs o=
4 oA
REHERE
NN
NATS
SRR

CRAEIRIRE 1 BEE “RFEIRING 7, ZoRe 12 B0 B 0 i 2= il 18 B kAT I
W E NS S ARES R R E, BOA 0 A, AR ERE, nRE
N5, MIERE R gt 5 45 T LA 2= Bl &

Ui/ NEE R ] AZ D RENAE MR S R i g8 1 T R AU AR R 8 e Rl 246
PEEAEPULAL, HBEN 50K, WEMAEPIL N7 50 K LAA I = Hodls A i
s

KBRS 1 %D B DA AR S50 A A o oy =00 DX A5 7 2 [ 3 e
UG B AEPIEAL, 25 E Y 350 oK, WIRBRE S R J5 350 KEUH ) mil = Hodfe
AR, — B IAME T 1.5 547 5.

33RERE

mofpsses)E, @l DiEia] TRAERREREEIENZSE, A
BROCKIRIEH IR, RESdERE. BRI RN,

D midi [RGETHE]Y - [l A , ARtEiRb A, SRRk
AT HE 1 AR B R AAFAE S B E SO
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@ Feima LIDAR

it B E e b e Y =515

e I B

= = 4L )

MEXE  s-Ee  BENE RISEd | EESS | shes
et A T A

@..

K ERE
2) gt LHESEY - DAE Y, X AR 2 ARGE NI S S TE R AN B

i . X
£ZA0 s e

~] 1
~] 2
: .
a .
] 5
-] 6
a .
a .

SIIGREES
3) s B S A _EDG CBI Y #2480, 2 25 5 A 2R B S X A i
e BRI DX i, R, RSB RSO, N
NI ERARSy JZ I
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m, £ fin¢] V.
KENE  AENE  EONE  ENE  SnEm

H W3 JE AR DL
4) WEREA D ZEOL, BRIV %, BT EIUR K8 AR,
AR KR B S HAR n IR TURAT, IR )2 O, W e LT T2, S0E =
fHiL

34 i FE

SR R RPN S =P =B S aPTiS SEEIl DU E /P EA N IR VAT R R AR E g
ITHUE, AT SEBLEE AL .

3.4.1 FHEHREX

D midy DAY - URIERIT , B0, <dr UUFiR] . BAF
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2 HENREHURAIE &, A7 R HERE 25 52 G, BLAR 5y AR S S BIURFAIE s 0 SO
SEAFAIE KR HL

www.feimarobotics.com

AE ore i S

HE D 251
0 Ak
SRS -

AR TEE/m
S
BRTSHERE
FEEAEE/deg

Bzl

EE&H

[15:12:39] [EAFEE] (7/8) SN_00637 20201222-044035 17.11.14.3 0007.fmi FHils=at !

[15:12:39] (RESEXEED:/Project/ResultData/FmiData/SN_00637_20201222-044035 17.11.14.3_0007 fmifjEEaET ¢

[15:12:40] [SAFHE] (8/8) SN_00637 20201222-044400 17.11.14.3 0008.fmi FHEins=nt !

[15:12:40] (B BEXEED:/Project/ResultData/FmiData/SN_00637_20201222-044400_17.11.14.3_0008. fmifjEERET !

[15:14:20] AR AESE ¢ 13.94%(>=0.3m),2.44%(0.2-0.3m),3.48%(0.12-0.3m),5.75%(0.06-0.12m),17.109(0.005-0.06m),57.28%( <0.005m),
[15:47:21] [AE EEIEEIEED:/IE/SBET. QUTShF{4..,

[15:47:22] (REEEBh#Es4D/IE/SBET.OUTHNE AL !

[15:52:08] EEUFIE=AT271844 !

FRAESEIX

3.42 P ZE

D FEdFEse s, S [Ra@i) - Dhir2EY . fdr OFEY K&
3.4.1 R ORAFAE AUBEAT O ME, 4% [SHIFT+EUPR A28 ] R IEXS {5 B T
e 22 BB BVRFAERT (AR AT ZE (B KT 0. 1m (RFAERS, Kz A7 & LA
ERRRIE RO IR, Wb A s OIMBRY , BB SAE, AhrdEELE
0.1 LA, HIEFRZEE KM R, BIRISEer 205, & UA SO 22 R R
PR R ER Ja TH SR, e sy [RAHT .
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ﬁ ‘q I g e 3 -'i:-
¥ L 1B AL
REiEE TR fifrr= | EEREE e s
(4]} x
EEESSITTERE PSR
Roll  Pitch Yaw Fe R WE Rz

b5
lidar-...645-21 -0.071 0468 0.540

1 2022..0003 2022..0001 -
2 2022..0001  0.000 0.000 0.000 2 2022...0003 2022..0001 -
£ 2022..0002 0.000 0.000 0.000 3 2022..0003 2022..0001 -
B 2022..0003 0.000 0.000 0.000 4 2022..0003 2022..0001 -

5 2022..0003 2022..0001 -

6 2022...0003 2022..0001 -

7 2022...0003 2022..0001 -

e 8 2022...0003 2022..0001 -
AEER 9 2022...0003 2022..0001 -
POy IR = 10 2022...0003 2022..0001 -

..r2000 ..2000 0002 3587 - 11 2022...0003 2022..0001 -
.r2000 2000 0003 2642 - 12 2022..0003 2022..0001 -
..r2000 ..2000 0003 3065 - 13 2022..0003 2022..0001 -

14 2022...0003 2022..0001 -
15 2022..0003 2022..0001 -
16 2022...0003 2022...0001 -
17 2022...0003 2022...0001 -

LA - AR - ERRE

x
HEESITEA0E SR
E Roll  Pitch  Yaw ES XR b8 {R=
lidar-..645-21 -0.071 0468 0.540 1 2022..0001 2022..0003 1.4955
2 2022..0001 0.025 0064 0.170 2 2022...0003 2022..0002 1.1375
B 2022..0002 0.040 0002 0.195 3 2022...0003 2022..0002 1.0858
B 2022..0003 -0.060 -0.021 0.235 4 2022...0003 2022..0002 1.0406
5 2022..0003 2022..0002 1.0287
6 2022...0n02 2072 0002 (.9529
i 2022700 X #iks 02 0.9316
e 8 2022...00U3 20220001 0.9054
B \9 2022...0003 2022..0002 0.8832
POy R s 10 2022...0003 2022..0002 0.8812
..r2000 ..2000 0002 3587  0.0653
..r2000 2000 0003 2642  0.0885
..r2000 ..2000 0003 3065  0.0834 13 2022..0001 2022..0002 0.7007
14 2022..0003 2022..0001 0.6789
15 2022..0003 2022..0001 0.6784
16 2022..0003 2022..0002 0.6202
17 2022..0003 2022..0002 0.5859 |
FHIEREL: 9294 FREE: 0.079m i
(4]} x
HEESITEA0E SR
E Roll  Pitch  Yaw ES R JFE =55
lidar-..645-21 -0.071 0468 0.540 1 2022..0003 2022..0002 0.5864
©2022..0001 0.026 0066 0.180 2 2022...0003 2022...0002 0.5656
B 2022..0002 0.041 0003 0.225 3 2022...0003 2022..0001 0.5340
B 2022..0003 -0.060 -0.018 0.266 4 2022...0002 2022..0001 0.5321
5 2022..0002 2022..0001 0.5289
6 2022...0003 2022..0002 0.5284
7 2022...0002 2022..0001 0.5182
e 8 2022...0001 2022..0002 0.5111
B 9 2022...0003 2022...0002 0.5049
POy R T 10 2022...0003 2022..0001 0.5018
..r2000 ..2000 0002 3587  0.0641 11 2022...0003 2022..0002 0.4924
..r2000 2000 0003 2642 0.0796 12 2022..0002 2022..0001 0.4901
..r2000 ..2000 0003 3065 0.0618 13 2022..0001 2022..0003 0.4862

14 2022...0001 2022..0003 0.4848
15 2022..0002 2022..0001 0.4843
16 2022...0002 2022...0001 0.4785
17 2022...0002 2022..0003 0.4742

SO 9278 ivez:[0.068m] &

AT

2) B BEME Az, & (2], Jxd UFRY . BIe sl
1K Ao WA A ] 2 s PSR £ i B A 1) o G e Y S
533 AT R A .
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REEFER=ZT

B EEAR A S
3)4 AR BT 22 5 AR PR AT ZE Ak, 75 Bk BN A o 2 i
BEATHRMIESEE, HEELER 1) KPR 2).

3.5 ZTR

N T EBEIRICAR, BAABIERE, IR SN A GRERCREE, TEL
BEAT 2 TURIRAE, MO IR TR AT -

mir CRGTHTY - DUTRAIERT » FRONERIL 0.5 K, 2ik [5ga#b]]
U P STy B e DX ) P S EAT D) AN 2 3 DU 42 HE o 2 e U e 3R 4T T TR
#h7E

e & i n b
soEElR EiESTT TRk == s BESE  REShEl  RERSE B

SCHEETR
SN_00637_20201222-042120_17.11.14.3 0001

SN_00637_20201222-042428_17.11.14.3 0002
SN_00637_20201222-042733_17.11.14.3_.0003
SN_00637_20201222-043043 17.11.14.3 0004
SN_00637_20201222-043356_17.11,14.3_.0005

SN_00637_20201222-043715_17.11.14.3 0006

mnmnmns%

SN_00637_20201222-044035_17.11.14.3_.0007

wehios Bk Osesw
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