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F/NEEOG RIS, T N B BT RR AL ds AP B 45

RS-Bpearl >k IR & B & WOEH L7730, AN R E T A 10cm, WRERERL &2 +/-
2cm, HREGRIE 600,000 /8D, KT 360°, FEELINA 90°.

RS-Bpearl it i #0't e S 248 A1 DRTE e % 1D 1] I 5 S vet D 30 SO RO Ah R SR AT 4 B
RO H, e R SRR SR A = 4 A) kT B Sk S A, AT BLEHL AR 2R R TS
NENL, AL PSR O T R
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® (RIETEILIUNERE M, WIEE LA S 3 B LT 5 XYZ AL AR
® i SR A Ak A
® R A M EDIRAS BE S

® TRIE T REFNC B LK IF(a]. B s S



rcoosense RS-Bpearl I/ Fiit

3 FEMALEET

R AR
s ® TOF JilFE, A& AR L
® JllH: 0.1m % 30m (HrRIHH 10%) 2
® FEE: +3cm (JLRUfE) 3
® Mify (FEE) : 90°
® M OKF) : 360°

® A HEE KF) : 0.2° (10Hz) % 0.4° (20Hz)

® %ifi: 600/1200rpm (10/20Hz)

ot ® (lass1
® JiK: 905nm

® Ot (&)« KPHEK 9mrad, FEHE K 17.8 mrad

it ® ~600k £i/F

® FIJELIRM
® UDP &
PS5 S
TR f FEAR B
ZRCUER S SR A5
[F) 5 (R T BRZE (73 HE% 1us)
BUR / 4 fE ® UjkE: 13w(ILAL{E)*
® TfFHE : 9-32VDC

e Hi: 0.92kg (NMUEHUEL)

® J~F: Hf£100mm* & 111 mm

® [l 1P67

U LUR B RE X, AR IS A AR R AR AT RE I AN E AR B, A e ) i

R A R B 5
2 PUEERESILA 10% NIST & SR AN HAR, WHRER &2 BRI, BIFEAR THERZ. Julin
JEAER R

3 DWEEAERELL 50% NIST 8 S oy BbR, MRS RS BN, G EANR TSR, HismiE
BAERER, HREEEH TR EIE, #R70EiE L (6 774 2 57
t R DRSS R Z BN, WA EA R TSR . FARYIIEEE . BRI R R 5K
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4 BSEO
4.1 & HIE
TIEWN ARSI ThAE, W LLSCRE N LR Vel 9-32 VDG, #EFF (] 12 VDC.
B TARRA FIhFE 13W (JAUED
4.2 R R

RS-LiDAR { FIffU % 1, & & i LN BIAUE L 2B By 1 oK. TR ik 4
RG] RE ST

(NI O
m
Pin Wire Color Function
1 Red +12V
2 Yellow +12V
3 White GROUND
4 Black GROUND
5 Green GPS PULSE
6 Blue GPS REC
7 Brown LiDAR Ethernet RX+
8 Brown white LiDAR Ethernet RX-
9 Orange LiDAR Ethernet TX+
10 Orange white LiDAR Ethernet TX-

2 fisdEEE O s P

4.3 Interface Box £ 1}t BH

RS-Bpearl i) BRIA#E5 Interface BOX.

RS-Bpearl {7 Interface BOX JF A HIEHR/NAT S & S iHe 1, THEBL s YA N . 2R 1%
GPS My NZ. Himf s &4 MmN (DC5.5-2.1 B}%) , RS-Bpearl idE%i i (RJ45
WIITEED DL K GPS Bt N\ (SH1.0-6P BERE) o Miiddifii @& KA 3K, A HMEKRR
SRiEIE AR Robosense $ AR #F. #0148 GPS (1 S A4 DRI 2 (10 A7 B 40 R & TR «
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BHERT

BANERT

7o)

Pin No.

Function

GPS PULSE

+5V

GND

GPS REC

GND

|| D W (N |-

NC

3 Interface BOX 4% I115E X

JER: RS-Bpearl “Mi” 54 R GEESLIS, SMER ARG B RIS (“Hb”) 5 GPS &

L b L AU ARG B 3 R 5

R IE W NS, IR AT T o, IR IE R, S R B iR it .
M NFE AT R, BB AT RS K IE, Interface BOX #F NREFUIRAS .tk NTE AT S
H AR KT R B g BOKES, TR A RN S T B, WHEEM LS, Bl Interface BOX 1]

&R, HiR) 4z

GPS # % X: GPSREC N GPS & H%iA; GPSPULSE & GPS PPS %\ .

¥ &% 432 113845 EIA/TIA568 Frifk .
L YRR 1 B b DC 5.5-2.1 #2111,
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5 EfEHY

RS-Bpearl 5 H i 2 8] (¥ 38805 SR H LKA T, A F UDP B, 60 il e 2L .
MSOP .1 DIFOP B, CH i ¥ J UDP B PS4 1290byte iE K, HH 1248byte Ay
HRAMG, Hi4& 42byte 4 UDP H0JF 37, RS-Bpearl IS5 r i E, ) ERUCR A &
IP Al S A, F% IR R 3=d% .

F2 WA E R

IP bk MSOP &5 05 DIFOP H.i% 15
RS-Bpearl 192.168.1.200
— 6699 7788
FEL 192.168.1.102

B BRIA MAC Ml 2 7E T.) #Iaa % E 1, (H2 1 MAC Hulil rT AR 75 sk ksl .
SR B I, 7R AT IR TP W BN S W A — B L, 1101 192.168.1.x(x [IHX

{HYEE A 1~254), TSN 255.255.255.0. A ANEIB&MGERLEE S, HEER&IHE
H wireshark JUBC & A AL HEAT 70 #
RS-Bpearl 1 b 8] (0I5 Pl £y =2, — BRI R,
> FHARAE P MSOP, HEOR TR AR IEE S, M, ROR GG R
il 0. ) 46 L
> &S B UM DIFOP, KEIOt & 2 iR 1) &5 FhIC B 45 480 HH 4 PRI 5
> HPBBRS AL UCWP, F ) ARYE B Ok, BRHE SOt & ik i R e i &

R 3 WAEHL—IE
(/B> &K &5 Thee RE ALK RIKEIRE
Main data Stream .
MSOP T R A UDP 1248byte | % 0.66ms
Output Protocol
Device Information . N
DIFOP WA B UDP 1248byte | #] 100ms
Output Protocol
User Configurati LE W& SE
ser -onuguration UCWP A Ei% e 1248byte INF
Write Protocol TN

Er T@EEN R AIIBOP 698 BT (1248byte ) Wy dAT LA Lo

5.1 EHERAHB I (MSOP)

FHHE RS H P Main data Stream Output Protocol, & #%: MSOP.

8
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/0 K54 W&, HT.
BRI 154 6699,
MSOP 0,5 Fi = 4E Ml A S E e e, B FEHOGIEEAE . RIS SO A5 L 7K s #
FEE AN (A 8E . MSOP 13[4 & # i Kl 1248 7715, b 42byte (KR Wi5k Header ,

1200byte (IR HLX (8] (3£ 12 4> 100byte [¥] data block) , LA 6byte MiE Tail.
[ O L R AR S A 0 R B R

42 byte
(21~30

byte time

stamp)

Data block1

Oxffee

MSOP Packet (1248 byte)

data packet
12*100byte= 1200byte

Oxffee

Oxffee

Data bloc

Oxffee

Azimuth 1

Azimuth 2

Azimuth n

Azimuth 12

channeldata 1

channel data 1

channel data 1

channel data 1

channel data 2

channel data ...

channel data 2

channel data ...

channel data 2

channel data 2

channeldata ...

channel data ...

channel datal6 channel data 16 channeldata 16 channel data 16
channeldata 17 channeldata 17 channel data 17 channeldata 17
channel data 18 channel data 18 channeldata 18 channeldata 18
channel data ... channel data .. channel data ... channel data ..
channel data 31 channel data 31 channeldata 31 channeldata 31
channel data 32 channeldata 32 channel data 32 channel data 32

5 MSOP Packet i@ orm K

X[ B A e B U A SR G BT«

6byte
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MSOP Packet (1248 byte)
|

data packet
42 byte 12*100byte= 1200byte 6byte
| | |
]:J N tl]l:l L_]I: 1 Dlj ld .L‘ll:-ll .:-.Li ’
Oxffee Oxffee Oxffee Oxffee
(21~30 Azimuth 1 Azimuth 2 Azimuth n Azimuth 12
byte time
stamp) channel data 1 channel data 1 channel data 1 channeldata 1

channel data 2 channel data 2 channel data 2 channel data 2
:E:%‘
. channel data ... channeldata .. channel data ... channel data ...
v -
lE] channel data16 channel data 16 channeldata 16 channel data 16
/BZ channeldatal7 channeldata 17 channel data 17 channeldata 17
- channel data1l8 channel data 18 channel datal18 channel data 18
]
— channel data ... channel data . channel data .. channel data ...
K ——l
[A] channel data 31 channel data 31 channeldata 31 channel data 31
b4

channel data 32 channel data 32 channeldata 32 channel data 32

6 X[AlE MSOP Packet (il @ R E K

5.1.1  fisk

Wik Header 3t 42byte, FI-T-iRJ &t T 4647 B

£ Header [¥] 42byte %45 145 8byte H T #i (0 L (I, %l T 34byte 11, 21~30byte
FERGRT IRV, HORIETRALEE, e SRR RAE .

Header f{] 8byte & SN 0x55,0xAA,0x05,0x0A,0x5A,0xA5,0x50,0xA0, A /E AL 2
751

SE SCIA IRV KD S RGBT IR], 2 HERON 1us, B LASH % B9 i ] & S LA
FAESS 3 /NI 6 XIS [E] F) AT

10
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512 HEpeX[al

I X [F] /2 MSOP A& s i I & B 43, 3L 1200byte. & 12 4™ data block 21
B, > block KJE4 100byte, fRF —H 58N EEEHE . Data block H' 100byte 1125 [H]
f45: 2byte MIbrEAL, f# ] Oxffee F7n; 2byte [) Azimuth, FR/KTFieAEER, &
ANFBEAS BT R 32 M1 channel data, B7 1 41568 32 WiEEE. GHEFS5EE
MEERIR RS WS 9 T e SO .
5.1.2.1 AEEE X

TE4E/ Block "', RS-Bpearl %t i 7K1~ £ 5 {8 /& 1% Block &8 — AN 18 1 SO I BB B 7Y
P . MR T f B ntds, A gnfis 38 I B A7 B A B2 (0 2 A, KSFE RS A FE ARV 4y
HE N 0.01 .

Blde, £ 8, HABOLY AL H XA

R HAE S 269 A BAAA T st w14 0x61, 0x86.

W ABLR 16bit, H 16bit £ 5 EAHIE, KFH: 0x6186.

3o+ H T 24966,

M4 100,

R 249.66 Ko

B, 3XOK 69 KSR A B AR 249.66 E.

B

MR B AL A R S 694z E A B 13 Y 40 E 75 & AT 4542 H o

EE: X

5.1.2.2 channeldata & X

channel data #& 3byte, =T 13k 16 fir, H THEEE BAE M (K—F W H TRm &40
FEE, WHEFR.

%% 4 channel data 7~ &%

Channel data n (3 byte)

Distance (2 byte) Reflectivity (1 byte)

Distance1[15:8] Distance2[7:0] Reflectivity[7:0]

Distance 7& 2byte, .47y cm, 73##% & 0.5cm.
channel data FIfESTUI T -
flde, B 8, FRIHIEO LI HMAEG 52t F A 0x01, ,0xb4 .

0x01 AEH Wiz, HkAT34H 1

11
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Oxb4 7 36 & 691842, #ALA T 344 180

R 385

=3B & 09 5 12%256+ %6 & 9 1K42=1*256+180=436 -

RABIEH N PE, LA K: 436%0.005=2.18m -

A, AkeyMgEsEHZ 218 K .

5.1.3 i}

MWiE (Tail) K 6byte, 4byte (LTS E.,

5.1.4 %dE

2byte [1J 0x00, OxFF.

(EVSER-E i

> User Datagram Protocol, Src Port: 6699, Dst Port: 6699

EFE EEE MEW e HEC Se Hite REQ BEe TAO  FEHw
im 1 ® RE Re= 1=8aaan
(RERSTEEE — Cul>
Fo, Time Source Destination Protocel Length Info
- 1 ©.000000 192.168.1.200 192.168.1.182 upp 12908 6699+6699 Len=1248
2 0.8008695 192.168.1.260 192.168.1.182 uop 1298 6699+6699 Len=1248
3 6.001031 192.168.1.280 192.168.1.182 upe 1298 6699+6699 Len=1248
4 0.002021 192.168.1.200 192.168.1.182 uop 12908 6699-6699 Len=1248
5 0.002697 192.168.1.200 192.168.1.182 upp 12908 6699+6699 Len=1248
6 0.803033 192.168.1. 2600 192.168.1.182 ubp 1290 6699+6699 Len=1248
7 6.6e4057 192.168.1.280 192.168.1.182 upe 1298 6699+6699 Len=1248
8 0.084693 192.168.1.2680 192.168.1.182 upp 1290 66996699 Len=1248
9 0.085392 192.168.1.260 192.168.1.182 upp 12908 6699+6699 Len=1248
10 A AAEATA 1972 1A 124k 1G2 168 1 1@ LinD. 12064 Q. {+ T+ 1 =124
- Frame 6: 1290 bytes on wire (10320 bits), 1290 bytes captured (18320 bits)
> Ethernet II, Src: Dell_17:4b:04 (00:1c:23:17:4b:84), Dst: LcfcHefe 4b:5f:8c (cB8:5b:76:4b:5F:0c)
= Internet Protocol Version 4, Src: 192.168.1.206, Dst: 192.168.1.1082

8
84
21
58
a1
ed
3e
21
8b
la
23
123
b7
3
21
3d
a1
f

5b
fc
66
ad
=5}
18
el
df
22
a1
£
19
30
el
a5
27
=+
L
b4
2f
a1
a7
08
f

76
98
la
28
a2
58
bc
30
81
36
e1
ee
a1
ds
28
a1
f
19
3e
81
5
2b
£
f

4b
a7
2b
0e
17
15
3@
o1
61
Ba
123
11
b7
32
a1
37
a1
++
a1
cc
1c
a1
ff
3a

5f
a8
la
ea
ez
F
a1
ea
24
81
£
73
El)
a1
8a
le
f
F
b7
3t
81
3c
a1
f

ac
ea
2b
2e
9c
ee
cl
3b
a1
18
a1
a8
a1
df
22
a1
£
19
31
a1

ee
8a
04
aa
al
61
31
el
55
g6
ee
16
bc
31
el
35
el
oa
a1
ds

¥e
11
ed
ee
56
72
a1
ea
1if
81
e7
a8
3@
el
61
Ba
i

23
d9
4b
0e
82
21
c5
ic
81
17
32
123
o1
ea
24
a1
£

17
6a
eb
a8
ae
bd
2f
el
48
a8
23
ee
cl
3c
a1
18
a1
ee
a1
df

4b
c@
55
ea
ea
3e
a1
cb
2b
£
23
61
3e
el
54
86
+
16
bc
I

a4
a8
aa
e
e
a1
cc
lc
a1
i
3a
86
a1
ed
1if
a1
+
aB
38
a1
68
@a
f
11

es8
e1
25
o8
oe
b7
3e
21
3d
81
e
e1
c5
1lc
21
17
2e
f
e1
ea

ae
c8
Ba
8o
8o
30
el
a5
29
i
a9
b4
2f
el
48
a7
i
ee
cl
3b

45
c@
5a
ik
ea
a1
ds
plz}
a1
F
19
3e
a1
c5
2b
f
g
61
38

ae
a8
a5
el
ae
b7
32
el
37
a1
123
e1
cc
1c
el
e
38
98
a1

27
£
£

o1
3
1d

81
£
19

35
el
ee

o1
£
71

18
a1
8o

7

MSOP packet &R

12
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THE REES WAV BEE HFE0 AFe Hire BFE0 FHEw TAO  FEho
Ami@ RE Qe=>=73sEQaaaH
[NERETIES ~ Cul-l
Ha Time Source Destination Frotocol Length Info
- 1 @.0e00e0 192.168.1.200 192.168.1.1082 upp 1290 6699+6699 Len=1248
2 8.880695 192.168.1.200 192.168.1.102 upp 1290 6699+6699 Len=1248
3 @.eel1e31 192.168.1.26808 192.168.1.102 ubp 1290 66996699 Len=1248
4 0.602821 192.168.1.2668 192.168.1.102 ubp 1290 66996699 Len=1248
5 8.002697 192.168.1.200 192.168.1.102 UbpP 1290 6699+6699 Len=1248
6 @0.003033 192.168.1.200 192.168.1.102 upp 1299 6699+6699 Len=1248
7 @.884857 192.168.1.200 192.168.1.102 upp 1290 6699+6699 Len=1248
8 0.004693 192.168.1.260 192.168.1.102 ubp 1290 66996699 Len=1248
9 @.8085392 192.168.1.280 192.168.1.102 ubp 1290 66996699 Len=1248
16 8.086854 192.168.1.260 192.168.1.182 ubDp 1298 6699+6699 Len=1248
11 @.9086569 192.168.1.260 192.168.1.102 UbpP 1290 6699+6699 Len=1248
12 0.007290 192.168.1.200 192.168.1.192 upp 1290 6699+6699 Len=1248
> Frame 6: 1298 bytes on wire (10320 bits), 1290 bytes captured (18320 bits)
> Ethernet II, Src: Dell 17:4b:04 (8@:1c:23:17:4b:84), Dst: LcfcHefe 4b:5f:0¢
> Internet Protocol Version 4, Src: 192.168.1.2080, Dst: 192.168.1./#: Header:ﬂxS5,0xaa,0x05,0x03,0x53,0xaS,OxSID,Oan

> Data (1248 bytes)

i User Datagram Protocol, Src Port: 6699, Dst Port: 6699

8
a4
el
58
el
e
3a
el
8b
la
F
f
b7
31
el
3d
X8
F
el
6
1b
el
17
2e

S5b
fc
66
ad
ea
18
a1
df
22
81
1 5
19
3e
81
a5
27
F
f
bd
2f
81
47
28
£

76
98
1a
20
02
58
bc
30
e1
36
a1
20
e1
ds
20
a1
f
19
3e
a1
c5
2b
S
23

5.2

W5 S H ¥, Device Info Output Protocol,

b 5 6c 00
07 40 00 88
b 12 2b 04
0@ 20 00 0@
17 82 oc o1
15[£f eel61
36 1 c1 31
01 ea 3b 01
61 24 @1 55
9 81 18 06
Ff £f 01 08
11 73 @0 16
b7 30 01 be
32 @1 df 31
01 82 22 01
37 1e @1 35

a1 ff
£ 5
a1 b7
cc 3L
1c 81
e1 3c
ff 8l
3a fF

1/0 KA.

BEE. RIEFEE. AT E .

f
T
31
e1
ad
27
f
£

o1
)
o1
ds
20
o1
i
1d

T
11
el
ae
56
72
el
ea
1f
a1
a7
ad
38
a1
61
@a
F
11
b7
32
a1
37
al
+F

23 17 4b 84 88 00 45 20
d9 6a cB a8 @1 c8 cB a8

Data block 1
Channel 1 data calculation

b eGISS 2a B5 Ba 5a arI Distance flag :0x01; Atten byte :0x3e;
00 oo oo 0@ 6@ ee 11 el Distance byte  :0x01b4;  get atten 0x3e;
92 0B 60 PG PG 66 B0 08  ....... | J— ) i : ]
o1 b4 3e lﬁ:h oY e Get distance :0x01b4; combine the byte :0x3e;
c5 2f 81 cc 3@ 81 d5 32 Convert to decimal :62;
1c 01 ¢6 1c Bl a5 20 01 i e
1 43 2b 81 3d 29 @1 37 Convert to decimal:436; result :62;
17 88 ff ff BL ff ff @1 Multiply by :0.5cm;
a 99 89 19 ff 2 Result :2.18m;
f eef61 sejettt—3e—es E
81 c1 38 81 5 2f 81 cc 0l.0..e ..0../
ea 3c 1 €9 1c @1 ¢5 1c  1.]2..1. .<... Data block 2
24 91 54 1f @1 48 2b @1 ST M Azimuth n+2 calculation
o1 18 86 81 17 87 Ff Ff ="|7..5. ........ T —
FF @1 FF FF 28 £F FF 38 ... ...l 8 SHehcaan D2
72 00 16 28 ] Rasass a. Get azimuth 10x6180x86;
38 01 bc 30 BL ¢l 30 01 .. bi—B—8—8 Combine the byta  :0x6156;
81 df 31 81 ea 3b 81 8 ./..1..2 ..1..;
8a 22 81 68 24 81 54 20 .... it Convert to decimal  :24366;
1b @1 35 @a @1 18 @6 @1  .G+.<'.7 ..5..... Divide by :100;
FFFF L FF FF BL FF FF .oiiiinn ciieanns -
F£19 60 11 71 80 16 a8  ...t.... .... q... Result g

8 datablock X#E R~

&G Bt i (DIFOP)

Bk, N .
BN 54 7788,

DIFOP &~ T & 755 (S/N)

s, H P R] UE
— 52 B[] DIFOP Packet fI¥#a it SN N R Wk, B X, Wi, S EdR et

% HY DIFOP fifisk

faj#R: DIF

OoP

WPERRAAE B BB EE B LR

1248byte: 4% 8byte [FlF Wik Header , 1238byte X,
Bl WA G IS R PR
2 5 DIFOP Packet [J%# #4301y

BATIRES . W2 W fs e A0k 45 AP 1O
ST B S M S H ARG R .

PLK 2byte Mi)E Tail.

Bog oy P B! Offset KZ (byte)
Header 0 DIFOP H 3k 0
Data ZEVIRE ST

13




rcoosense

RS-Bpearl /7Tt

2 PLK 10 22
3 FOV %8 32 4
4 e 36 2
5 FLATLEAH A7 38 2
6 FAR AR A S 40 5
7 JEAR [ A A = 45 5
8 il g 50 242
9 ¥ 55 292 6
10 FIEMbrEE 298 2
11 EN;Z 5 300 1
12 AR BN FE A B 301 2
13 S 1] 303 10
14 BATIRES 313 18
15 e 331 11
16 AR 12 342 40
17 GPRMC 382 86
18 3 H AR AE 468 96
19 IR SR 564 96
20 e 660 586
Tail 21 it 2 1246 2

7E: % # P Header (DIFOP i%%lk) # 0xA5,0xFF,0x00,0x5A,0x11,0x11,0x55,0x55, T4k % &, 894

B3

Tail MUE R & H 0x0F,0xFO0.

B TUE B A A AR E SCRARAE I Z IR P T = B A (R PR 3

5.3 AFEEEB AL (UCwWP)

F PG B 5 N\ P4 :User Configuration Write Protocol, f&jFk: UCWP

/0 KM EHLFRFEA

UCWP sZHI T

R AR 75 SR T AR LUK . IS TR] LS B R G

—ANSERE ) UCWP Packet [EE A% A/ N RISk, B8R X o &R/ £33 48byte:

{45 8byte [F25 Wik Header A1 40byte [1I#¥E X 4%

NP ESES N E e




rcoosense

RS-Bpearl /7Tt

%6 UCWP Packet HIEERE 451

BRI s R Offset KE (byte)
Header 0 UCWP iR 51k 0 8
Data 1 ML 8 2
2 PLK 10 22
3 FOV % & 32 4
4 I} (8] 36 10
5 FLL B AH AR AL 46 2

7E: % % Header (UCWP iR #]3k) # 0xAA,0x00,0xFF,0x11,0x22,0x22,0xAA,0xAA, H % Header #7 4

NEF A OHEE R, BF 0xAA,0x00,0xFF0x11.

TELE 5B, RS-Bpearl JFAVEL & it R 40 I d+ L Jo AT KR4I 4T 19 RTC, 7EC GPS 8#& TG

GPS {55}, J235h RS-Bpearl J5 42l H1 PC 3Bt UCWP #pis 1) ¢ 455 NI TB], 75 ) D01 42 FIE 2R

N —A R Gt 1) i o

SRS 2 FTR RS LORM . i8], AL . AU AL DU A A7 A I PRI E 3o

W P AR B R B LIDAR IP N 192.168.1.105, H ) PCIP 25 192.168.1.225, Max_ADDR

A 001C23174ACC, MSOP ¥ [14 6688, DIFOP {uifii 147 8899, FOV ATffff N 0 JiF,

FOV 45 F B 120 B, WP 2017 46 3 A 10 H 9 4 45 43 30 # 100ms 200us, #iE N

600rpm, FEALEFAFANAL 90 FERS, AR¥HE UCWP Packet FIGENZF A7 5E X, A LUZ a0~
Fet% i 7] LiDAR &% UDP ELEEAT BB ACHE

15




rcoosense

RS-Bpearl /7Tt

&7 HERG

== BFHARE BEEAR KE (byte)
Header 0xAA,0x00,0xFF,0x11,0x 8
22,0x22,0xAA,0xAA
LSt 600rpm 0x02 2
0x58
LiDAR IP 192.168.1.105 0xCO 4
(LIDAR_IP) 0xA8
0x01
0x69
H i PC IP 192.168.1.225 0xCO 4
(DEST_PC_IP) 0xA8
0x01
0xE1
- Silhil 001C23174ACC 0x00,0x1C,0x23, 6
(MAC_ADDR) 0x17,0x4A,0xCC
MSOP 51 (portl) 6688 0x1A20 2
MSOP ¥ [ (port2) 6688 0x1A20 2
DIFOP ¥ [ (port3) 8899 0x22C3 2
DIFOP ¥ [ (port4) 8899 0x22C3 2
FOV 2 4f f F 0 0x0000 2
FOV 253 f1 12000 0x2EE0 2
FSF (] 2017 4 0x11 10
3 H 0x03
10 H 0x0A
9 & 0x09
45 4y 0x2D
30 ¥ 0x1E
100ms 0x00,0x64
200us 0x00,0xC8
LML AH 90 0x005A 2

i P AS UM B e A i, A ATEAT i R BTk BN, BAUE B EH NEBASIER;
SR NG DI RERDZIEHr, (B2 S B AE T R Sl & ARt iR o AR AL

7E: RSVIEW B{FR{ 1l UCWP W& B % S I AL I ZhRE, XS T UCWP P
BONERAR IO 00 T 2 BUAE AT RSVIEW SREEAT S HO B . TS5 N REn, 1521164,
S5 AR TN SE R REAT W7 L, 75 WA £ 2 MO0 LA R 1 UG o

16




rcoosense RS-Bpearl I/ Fiit

6 GPS [F

RS-Bpearl A 4Mg GPS #be, I HoK: GPS & W IR 8] [F] 25 A W44 1 R GeR a), o a] L
# GPS & H ) GPRMC ¥ 5 {17 %) DIFOP /%t .

6.1 GPS i8] [F]:5 R 3

GPS FHu i 48 17 ¥ 4% & 1% GPRMC 45 A1 PPS [64 k= 5, PPS [F)25 kK B4 20ms
% 200ms, GPRMC i o201 [F 2 ik o - F+3 500ms P 5€ il o

6.2 GPS f#

RS-Bpearl FLJF & LTI GPS 2 LIRS v SH1.0-6P BEEE, 5| e Ll 3 fivs. e

51 GPS REC W5k H GPS RibAi th i) R232 H Pk i & 144

51 GPS PULSE #%4& GPS #ideda th FIIE R Bkt (55, H P 23K +3.0V~+15.0V;

SI+5V 0] LLZS GPS A fit i Chn iR 3.3V i1 GPS A HLE H AT T R R 4. [F]
N EEE+5V 51 TR R, A% RS S . D

51 GND A4 GPS B 4t

HME GPS R 1 & et ER TR 280 9600bps,  8bit Hdafy, TR, 1%
1E£7 1. RS-Bpearl HistHU GPS #E4 &k Hi 1) GPRMC A% 3 195, FohruEds (T -

$GPRMC,<1>,<2>,<3>,<4> <55 <6>,<7>,<8>,<9> <10>,<11>,<12>*hh

<1> UTC I [&]

<2> LIRS, A=HRUEN, V=RUESL

<3> 4
<4> AifEAER N(AEER) 3L S(FE 21 EK)
<5> &%

<6> ZJEER ECRE)H W(IHE)
<7> HhH 2

<8> HhuHifilA]

<9> UTC HIH

<10> W fh

<11> i, E(AR)E W(PH)

17



rcoosense RS-Bpearl I/ Fiit

<12> BAFER (A=A EEN, D=%%r, E=fi%, N=$E L)

*J& hh NS EI* T 74 A S R

H AT i34 GPS Bk i (1) GPRMC ¥ B K EAFEA—F5 L, RS-Bpearl /£ DIFOP £
i 7 EA 1) GPRMC ¥ R J¥ B Ky 86byte, I LA K4 3% L1 GPS REHUR H k1)
GPRMC W 2=, AR K IAHER G DLIEEL R Robosense HiARSCH .

18



rcoosense RS-Bpearl I/ Fiit

7 RpERE

7.1 Bl
741 B P

RS-Bpearl SCHEZ Rl I, 70 008: feaknl#E (Strongest Return) « /5 [R1% (Last
Return) AU [AIJ (Dual Return) #8343 B AR AR T, RE HARP I 4ns 36 %,
Bt 2 B B I WA

HI T RO B, AR — RO R 26 30 T Re ™ A2 2 ORO IR ] o 2430k R 5t
LIRIBEHAR R B — MK 2K, ATEETREIZA BAs b, P EZA RS @R BT
HARYIBE BT, BRI LIRS mtRss, WISl RO MR M AT Re AR I -

RS-Bpearl 43 HTHE R 2 AR B, JEARER 1 04 HE SR stk 5 s B3I o L i i
ANl A ot SR B Dy i R [ A 2 ) S B S ) S LA R, SRR B R B R
RIS, U A o B T P e e s SRR B D X A 5, 0 2 [ e i L A A
B A AR B .

VR U 2 MR Z B KT 1R S PR
7.1.2 FoREDY

T T B — Ak bR, BRI U B R
7.1.3 g, fa KR

PO T IBRIE BTG, B BPTSASFIBE BN P9 T 455 A R I, 2R
[l PYIRRE AR, B A DL PSR

(1) Feo Rl AN B [T R I, 3R [m] f5 5 AT A i [ 98¢5

(2 5 5 [ 352 B A d i [ 8 T AR %, 1% [ 5 5[] ¢ R 545 — 5 [m

7.1.4  [AIE AR bR &

RS-Bpear!] H!] BRI\ Jyi#E [F13% (Strongest Return) #ExX, i B H ik E, HSH
A F W% € RSView HA K] C14. 7£ DIFOP Hi % &4 300 1) byte #2& 1l 3 45 X A0 b5
B, BARXNAE

19



rcoosense RS-Bpearl I/ Fiit

7R 8 [l AR bR AL L

PR AL [y S X
00 R [E]

01 5 5 B3
02 == IV

7.2 A E

4%/ RS-Bpearl VT FH B 5CE AR %, A2 MG B B T HAELIEIR BT S b —
MG RIS BB = £ T3 N T IR RS R AR ELF 3, RS-Bpearl $2 AR A28 5E
(FIThEE, ARSI B AR LRI Tt

FAE4E ThBE AT AT 2 RS-Bpearl 75 PPS bk it & OB 21, 1 18 38 e i 1R 5 1) £ )
RATHOL, 2% A~ RS-Bpearl [A I A A (1 I 408 G/ R A AT 2 RDAH X @ iy FE AN A T ARAIEAH
PrBEThBEIE N, T2 PPS Bkt k155 HARFE R E

Kl 9 4 RS-Bpearl & BN FAHA 7~ B, ZLAHET SRR, 24 PPS kil & 1 g, 1&
IR BINERE ) 0 B 135 . 270 BER SO,

y y

0

4

[E] 9 RS-Bpearl A~ [ Hlfir 8 52 77 2 P4
RSVIEW % /7% f] Tools > RS-LiDAR Information F1 21t | —> “Phase Lock” HI1Z %
BoE, ALAH T 3E B ARG A B, AN TE 2 0~359.
AHAL A E D fie 75 EEHO T IE el W B AE 600 #5 L 1200 4% (15 A 4 2.
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rcoosense RS-Bpearl I/ Fiit

8 Ho=ZEU

8.1 ALPRWRES

T BB B O OO K RN S &, AT B =4S BECR, ¥
PRAERR T B FEAN R B A5 REFAL DY T 1 RIRABAR &R T xy,z 2845, a0 10 Fow, AT 4L
Pk AR AP

y=rcos(w)cos(a+9d);

x=rcos(w)sin(a+6);
z=rsin(w);

Horbr AR, O RBOCHEEMIE, X NBOCHIK PR MR, SiliE 1K
MR L, xo yv z AR EGE R XL Y Z il AR AR
@ FNOTT LLAE RSView 15t {4 angle.csv SCEFH3REL, 17 LA DIFOP % 3k HL, H

RS 5% B.13 1 B.14.
Z

Data Point

10 FHIEMARARAN XYZ AL Rk 5
7% 1: f& RS-Bpearl ROS LR 25, ZRINBAT 7 LAR LT HKF A ROS 494 F 447 %, ROS F@ay X 4he XL
FEE 10 P YEH®, ROS TE Y 42 LAEME 10 P& X A 7,

E2: FRNARBREZLATRAEM TS, SFHEESKE 94.27mm,

21



rcoosense RS-Bpearl I/ Fiit

9 ZHAMENX

RS-Bpearl 7£ 3 B J7 [ i) M FE Y L& 90°, S FENR] R AR S o0 Ao #4532 MU R E X
N 32 BFIHIE . SZPRTSEPRARACAVIRZE, 752 A\ DIFOP $odfs A R B ist 4 25 e 50 S8 3 B It
fH.
R 9 BOLEIE TS 5HOL A TE EA XM

HIE WOt S Ee TR H A WOt A ER A (i Fe M L
1 89. 5 0
2 81. 0625 0
3 78. 25 0
4 72.625 0
5 67 0
6 61.375 0
7 55.75 0
8 50. 125 0
9 86. 6875 0
10 83. 875 0
11 75. 4375 0
12 69. 8125 0
13 64. 1875 0
14 58. 5625 0
15 52. 9375 0
16 47. 3125 0
17 44.5 0
18 38.875 0
19 33.25 0
20 27.625 0
21 22 0
22 16. 375 0
23 10. 75 0
24 5.125 0
25 41. 6875 0
26 36. 0625 0
27 30. 4375 0
28 24. 8125 0
29 19. 1875 0
30 13. 5625 0

22



rcoosense

RS-Bpearl /7Tt

31

7.9375

32

2.3125

32 JETE Y 5E e RS P R O 18] 4 55.5us .

23



rcoosense RS-Bpearl I/ Fiit

10 5+ R{E BMEE

RS-Bpearl %4t L& 1 ) DLSCORIRE IV B Z A5 B SO iR A, SO SRR i e —
APIVRIE G S BE S AR AR, SPIRAR B IO A IRK IR R BIE, ATRIF LS S IX 5
AN o A o

RS-Bpearl i t i) S8 5 B2 (B 9 AH B 5 7 I B S 5 B2 Bl X [R] )y 0~255, 18 [ 4
VIR BT SR BEAE 0~100 4347, SREMIRSUN A0, B ORI RS 2RI
S 3R EEAE 7€ SN 101~255, S FAR 4 S S AR 1) S S iR FE 00T 2556

8 A

R a8 kb A& i8R 5t
Reflectivity =) Reflectivity <100

B St

R EES R R R
Reflectivity >100 Reflectivity ~255

MRS AR E

24



rcoosense RS-Bpearl I/ Fiit

11 MR

FEAE e A R, BRATT A 3] — S LI s P 7 T ) i, AR B 202 7 98 0 5 DL )
e DA RSk I (1 1) R 5

I 7t fifR R T 1
Interface Box ML g7~ | @  Fu A N HLYRIEF AR M & 75 IE W
ST AL BN R ® R A N YR HE AT HEL VR A i AR K (12V HE R R

M, BINHRT=3A)

Interface Box FH 4 faiE7~ | ® f57 Interface Box 5% £ i I A B AB)
1155, GEafa T A E A
1k

WA NN e ® i Interface Box 4R /AT &5 1EH , #A IR &
HIEH
® 57 Interface Box 51 £ L 2 BB

B AL A B AT ® i Erim A HIER AR VA2 15 1R

® A A HLUR AR R AT LA A A AL EER (12V LR AR
FAT, BB =3A)

® A UL T I S 5 KT B IR R A 2 MR 22 2 1 4T
NS

BER AR IER:, ERAE | @ KEMAERETIEH

¥ ® T R i ] 2% T B 7 IR
o fHHI A (51 wireshark) A7 AU & 75 A B
i
SR PATBIs K A H A T B L D 2% ) 22 B F
R Y g I

Wireshark 7] DA 21 F 4 (H
#& RSVIEW N7 S =

K AL B ok B, I HAZ4T RSVIEW J8 3 7 K 1

A FELAN 1 TP e B8 R0 8 4% 1 1 H I ki — £

i\ RSVIEW _L[HI ] Data Port % & 1E i

ffi\ RSVIEW %2 %% H 5% BUAC & SR A7 i B A6 & AT ]
HSCERF

i\ wireshark Hific 3 B £df €92 MSOP AL £

BERAFENUR (8 5 2k

BN IR 2% FP R 75 A DB ) A ) 4% 00 o B o0 i o

® TN R AR AR A P 25 B0 & DL R U R &
R 3 e JE A Ky B 28

® A PG R BB R 1 B A A R

o B HAB I AT I 2 e %, ELE FL B A A7 R Z IR

Joik[F25 GPS K]

i\ GPS HiH il H2 4 9600bps, 8bit a7, ALK A7,
(EAIR DA

fifiik GPS i iy RS232 HL°F

A 1PPS Jikiide s HIE 26 E 1

itk GPRMC (1) NMEA ¥ B k% 20 1E

fiIN GPS # 1 Interface Box 3Lih

25



rcoosense

RS-Bpearl /7Tt

ffii\ GPS BRI 147 B iR

W% B % b 28 ) TC SR I VA % H 75 (1) DHCP Zh 8 B 7E % H 25 PN 350 150 B A% TS 11
it IP N IEHA) IP
Mo BAG TR 7 A FH 0 B TR TC B SO 1E

ROS 3K 3/ & 75 i 2= W I i
A — A E I E XA
T ie e

BEHLGIE T, 2B ROS 3R ) # [ 5 G E0HEAT 73 il
s A PR S AT T RN

RSVIEW X -4 tH sl 2= il —
S5t 2k

%2 windows 10 R4 % B RSVIEW fi H 5% windows
7 AT

26




rcoosense RS-Bpearl I/ Fiit

FisR A X5 I U TB] 5

A1 BRI EETH

TEHA™ MSOP Packet fi 1, 4 12 4 Block, %> block A —41 56 %11 32 ok %k,
(Kl — ™ Packet " 12 458 BB EUE . 32 JBIBHOE 5E i —#6 R 4T KBS 1] 55.52us.
P& )OO R TRIBE  1.28us, 32 MO KT I RS KON 1.28 * 32=40.96us. {E BPearl
HA PR IR RE AN 78 BE S R TR N [R) PN 2 28{5 S [a]=2 * FeREIT[A] + 2% Fafef TUEE IS
]+ 27 {5 5 i} /i =2 * 4.00us + 2 * 1.20us + 4.16us=14.56us.

BPearl 467888, Z J5 MK %34T channell %) channel8 1 channell7~channel24 & & K &
$, HEATE —IRFeRE, FAKIRIEAT Channel9~channel16 1 channel25~channel32 #IE )&
Gt

EREBOLH TS5 data_index J2 1~32, WOLKIH T2 sequence_index »& 1~12.
&> MSOP Packet FIN [A] &R 25 1 DMBOGSRIRTE], Dy 7 SR NEO AR ], 75 20K
REANHOE RIS TR (#5200 380 () 8% L .

i 1] {2 2 Time_offset

Channel1~channel8 #1 channell7~channel24 f#] Time_offset i1 & /A 3:

Time_offset = 55.52 * (sequence_index - 1) + 2.56 * mod((data_index - 1),16) +1.28°*
floor((data_index-1) / 16)

Channel9~channel16 f1 channel25~channel32 f] Time_offset 115 A z:

Time_offset = 55.52 * (sequence_index - 1) + 2.56 * mod((data_index - 1),16) + 1.28*
floor((data_index-1) / 16) + 5.2
KSR BN BO'E 2 A 18] Exact_point _time:

Exact_point _time = Timestamp + Time_offset

27



rcoosense RS-Bpearl I/ Fiit

% A-1  MSOP Packet H L[R]3 B MO SR I ] i F% =

channel Data Block

ID 1 2 3 4 5 6 7 8 9 10 11 12

1 0.00 55.52 | 111.04 | 166.56 | 222.08 | 277.60 | 333.12 | 388.64 | 444.16 | 499.68 | 555.20 | 610.72
2 2.56 58.08 | 113.60 | 169.12 | 224.64 | 280.16 | 335.68 | 391.20 | 446.72 | 502.24 | 557.76 | 613.28
3 5.12 60.64 | 116.16 | 171.68 | 227.20 | 282.72 | 338.24 | 393.76 | 449.28 | 504.80 | 560.32 | 615.84
4 7.68 63.20 | 118.72 | 174.24 | 229.76 | 285.28 | 340.80 | 396.32 | 451.84 | 507.36 | 562.88 | 618.40
5 10.24 | 65.76 | 121.28 | 176.80 | 232.32 | 287.84 | 343.36 | 398.88 | 454.40 | 509.92 | 565.44 | 620.96
6 12.80 | 68.32 | 123.84 | 179.36 | 234.88 | 290.40 | 345.92 | 401.44 | 456.96 | 512.48 | 568.00 | 623.52
7 15.36 | 70.88 | 126.40 | 181.92 | 237.44 | 292.96 | 348.48 | 404.00 | 459.52 | 515.04 | 570.56 | 626.08
8 1792 | 73.44 | 128.96 | 184.48 | 240.00 | 295.52 | 351.04 | 406.56 | 462.08 | 517.60 | 573.12 | 628.64
9 25.68 | 81.20 | 136.72 | 192.24 | 247.76 | 303.28 | 358.80 | 414.32 | 469.84 | 525.36 | 580.88 | 636.40
10 28.24 | 83.76 | 139.28 | 194.80 | 250.32 | 305.84 | 361.36 | 416.88 | 472.40 | 527.92 | 583.44 | 638.96
11 30.80 | 86.32 | 141.84 | 197.36 | 252.88 | 30840 | 363.92 | 419.44 | 474.96 | 530.48 | 586.00 | 641.52
12 33.36 | 88.88 | 144.40 | 199.92 | 255.44 | 31096 | 366.48 | 422.00 | 477.52 | 533.04 | 588.56 | 644.08
13 35.92 | 91.44 | 146.96 | 202.48 | 258.00 | 313.52 | 369.04 | 424.56 | 480.08 | 535.60 | 591.12 | 646.64
14 38.48 | 94.00 | 149.52 | 205.04 | 260.56 | 316.08 | 371.60 | 427.12 | 482.64 | 538.16 | 593.68 | 649.20
15 41.04 | 96.56 | 152.08 | 207.60 | 263.12 | 31864 | 374.16 | 429.68 | 485.20 | 540.72 | 596.24 | 651.76
16 43.60 | 99.12 | 154.64 | 210.16 | 265.68 | 321.20 | 376.72 | 432.24 | 487.76 | 543.28 | 598.80 | 654.32
17 1.28 56.80 | 112.32 | 167.84 | 223.36 | 278.88 | 334.40 | 389.92 | 445.44 | 500.96 | 556.48 | 612.00
18 3.84 59.36 | 114.88 | 170.40 | 225.92 | 281.44 | 336.96 | 392.48 | 448.00 | 503.52 | 559.04 | 614.56
19 6.40 61.92 | 117.44 | 172.96 | 228.48 | 284.00 | 339.52 | 395.04 | 450.56 | 506.08 | 561.60 | 617.12
20 8.96 64.48 | 120.00 | 175.52 | 231.04 | 286.56 | 342.08 | 397.60 | 453.12 | 508.64 | 564.16 | 619.68
21 11.52 | 67.04 | 122.56 | 178.08 | 233.60 | 289.12 | 344.64 | 400.16 | 455.68 | 511.20 | 566.72 | 622.24
22 14.08 | 69.60 | 125.12 | 180.64 | 236.16 | 291.68 | 347.20 | 402.72 | 458.24 | 513.76 | 569.28 | 624.80
23 16.64 | 72.16 | 127.68 | 183.20 | 238.72 | 294.24 | 349.76 | 405.28 | 460.80 | 516.32 | 571.84 | 627.36
24 19.20 | 74.72 | 130.24 | 185.76 | 241.28 | 296.80 | 352.32 | 407.84 | 463.36 | 518.88 | 574.40 | 629.92
25 26.96 | 82.48 | 138.00 | 193.52 | 249.04 | 304.56 | 360.08 | 415.60 | 471.12 | 526.64 | 582.16 | 637.68
26 29.52 | 85.04 | 140.56 | 196.08 | 251.60 | 307.12 | 362.64 | 418.16 | 473.68 | 529.20 | 584.72 | 640.24
27 32.08 | 87.60 | 143.12 | 198.64 | 254.16 | 309.68 | 365.20 | 420.72 | 476.24 | 531.76 | 587.28 | 642.80
28 3464 | 90.16 | 145.68 | 201.20 | 256.72 | 312.24 | 367.76 | 423.28 | 478.80 | 534.32 | 589.84 | 645.36
29 37.20 | 92.72 | 148.24 | 203.76 | 259.28 | 314.80 | 370.32 | 425.84 | 481.36 | 536.88 | 592.40 | 647.92
30 39.76 | 95.28 | 150.80 | 206.32 | 261.84 | 317.36 | 372.88 | 428.40 | 483.92 | 539.44 | 594.96 | 650.48
31 4232 | 97.84 | 153.36 | 208.88 | 264.40 | 319.92 | 375.44 | 430.96 | 486.48 | 542.00 | 597.52 | 653.04
32 44.88 | 100.40 | 155.92 | 211.44 | 266.96 | 32248 | 378.00 | 433.52 | 489.04 | 544.56 | 600.08 | 655.60

A.2 B  [E BT

FEX AR, 44> MSOP Packet fH1, 45 12 4> Block. ##> Block y—{Xild /i
32 MEIEBOLTF BRI E 25 5L, 140 Block1 A1 Block2 2y 32 ANIEIE K& 4 — RS 1R
[l B4, Block1 & f i [l #ids ,  Block2 D 5i [m] s Hi s

BBLHOEI Y % data_index #& 1~32, BOGKHAHUT 512 sequence_index 72 1~12.
£~ MSOP Packet I [EJEGZ 28 1 MBOG RIS A, O 1 BRSO RO, 7 20K
AP £ T 18] i A% 58 o 8 B R K L

i (8] {f #2 & Time_offset
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Channel1~channel8 #1 channell7~channel24 f#] Time_offset i1 /A 3:
Time_offset = 55.52 * (floor ((sequence_index - 1) /2)) + 2.56 * mod((data_index - 1), 16)
+1.28 * floor((data_index-1) / 16)

Channel9~channel16 f1 channel25~channel32 f] Time_offset 115 A z:
Time_offset = 55.52 * (floor ((sequence_index - 1) /2)) + 2.56 * mod((data_index - 1), 16)
+1.28 * floor((data_index-1) /16) +5.2

KSR BN BO'E 2 18] Exact_point _time:

Exact_point _time = Timestamp + Time_offset
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% A-2 MSOP Packet " XU [0l 5 B0 /A I B (8] w5 &

channel Data Block
ID
1 2 3 4 5 6 7 8 9 10 11 12

1 0.00 0.00 | 55.52 55.52 | 111.04 | 111.04 | 166.56 | 166.56 | 222.08 | 222.08 | 277.60 | 277.60
2 2.56 2.56 | 58.08 58.08 | 113.60 | 113.60 | 169.12 | 169.12 | 224.64 | 224.64 | 280.16 | 280.16
3 5.12 5.12 | 60.64 60.64 | 116.16 | 116.16 | 171.68 | 171.68 | 227.20 | 227.20 | 282.72 | 282.72
4 7.68 7.68 | 63.20 63.20 | 118.72 | 118.72 | 17424 | 174.24 | 229.76 | 229.76 | 285.28 | 285.28
5 10.24 | 10.24 | 65.76 65.76 | 121.28 | 121.28 | 176.80 | 176.80 | 232.32 | 232.32 | 287.84 | 287.84
6 12.80 | 12.80 | 68.32 68.32 | 123.84 | 123.84 | 179.36 | 179.36 | 234.88 | 234.88 | 290.40 | 290.40
7 1536 | 15.36 | 70.88 70.88 | 126.40 | 126.40 | 181.92 | 181.92 | 237.44 | 237.44 | 292.96 | 292.96
8 1792 | 17.92 | 73.44 73.44 | 12896 | 128.96 | 184.48 | 184.48 | 240.00 | 240.00 | 295.52 | 295.52
9 25.68 | 25.68 | 81.20 81.20 | 136.72 | 136.72 | 192.24 | 192.24 | 247.76 | 247.76 | 303.28 | 303.28
10 28.24 | 28.24 | 83.76 83.76 | 139.28 | 139.28 | 194.80 | 194.80 | 250.32 | 250.32 | 305.84 | 305.84
11 30.80 | 30.80 | 86.32 86.32 | 141.84 | 141.84 | 197.36 | 197.36 | 252.88 | 252.88 | 308.40 | 308.40
12 33.36 | 33.36 | 88.88 88.88 | 144.40 | 144.40 | 19992 | 199.92 | 255.44 | 255.44 | 310.96 | 310.96
13 3592 | 35.92 | 91.44 91.44 | 146.96 | 146.96 | 202.48 | 202.48 | 258.00 | 258.00 | 313.52 | 313.52
14 38.48 | 38.48 | 94.00 94.00 | 149.52 | 149.52 | 205.04 | 205.04 | 260.56 | 260.56 | 316.08 | 316.08
15 41.04 | 41.04 | 96.56 96.56 | 152.08 | 152.08 | 207.60 | 207.60 | 263.12 | 263.12 | 318.64 | 318.64
16 43.60 | 43.60 | 99.12 99.12 | 154.64 | 154.64 | 210.16 | 210.16 | 265.68 | 265.68 | 321.20 | 321.20
17 1.28 1.28 | 56.80 56.80 | 112.32 | 112.32 | 167.84 | 167.84 | 223.36 | 223.36 | 278.88 | 278.88
18 3.84 3.84 | 59.36 59.36 | 114.88 | 114.88 | 170.40 | 170.40 | 225.92 | 225.92 | 281.44 | 281.44
19 6.40 6.40 | 61.92 61.92 | 117.44 | 117.44 | 17296 | 172.96 | 228.48 | 228.48 | 284.00 | 284.00
20 8.96 8.96 | 64.48 64.48 | 120.00 | 120.00 | 175.52 | 175.52 | 231.04 | 231.04 | 286.56 | 286.56
21 11.52 | 11.52 | 67.04 67.04 | 122.56 | 122.56 | 178.08 | 178.08 | 233.60 | 233.60 | 289.12 | 289.12
22 14.08 | 14.08 | 69.60 69.60 | 125.12 | 125.12 | 180.64 | 180.64 | 236.16 | 236.16 | 291.68 | 291.68
23 16.64 | 16.64 | 72.16 72.16 | 127.68 | 127.68 | 183.20 | 183.20 | 238.72 | 238.72 | 294.24 | 294.24
24 19.20 | 19.20 | 74.72 74.72 | 130.24 | 130.24 | 185.76 | 185.76 | 241.28 | 241.28 | 296.80 | 296.80
25 2696 | 26.96 | 82.48 82.48 | 138.00 | 138.00 | 193.52 | 193.52 | 249.04 | 249.04 | 304.56 | 304.56
26 29.52 | 29.52 | 85.04 85.04 | 140.56 | 140.56 | 196.08 | 196.08 | 251.60 | 251.60 | 307.12 | 307.12
27 32.08 | 32.08 | 87.60 87.60 | 143.12 | 143.12 | 19864 | 198.64 | 254.16 | 254.16 | 309.68 | 309.68
28 34,64 | 34.64 | 90.16 90.16 | 145.68 | 145.68 | 201.20 | 201.20 | 256.72 | 256.72 | 312.24 | 312.24
29 37.20 | 37.20 | 92.72 92.72 | 148.24 | 148.24 | 203.76 | 203.76 | 259.28 | 259.28 | 314.80 | 314.80
30 39.76 | 39.76 | 95.28 95.28 | 150.80 | 150.80 | 206.32 | 206.32 | 261.84 | 261.84 | 317.36 | 317.36
31 4232 | 42.32 | 97.84 97.84 | 153.36 | 153.36 | 208.88 | 208.88 | 264.40 | 264.40 | 319.92 | 319.92
32 4488 | 44.88 | 100.40 | 100.40 | 155.92 | 155.92 | 211.44 | 211.44 | 266.96 | 266.96 | 322.48 | 322.48
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P B &8 aE L

BEAE A ANTE 5 S5 PSR E SCRME BAIE S BT R e A AT R

B.1 HHL##E (MOT_SPD)

YR FRE (3L 2bytes)

e bytel | byte2

ikt MOT_SPD

A A UL

(1) ABFA725% F LARC B HOALR ) R B LK

(2) B A7 it R A R oA 2

(3) BCEFEDIRAT

(byte1==0x04) && (byte2==0xB0) : #%i# 1200rpm, K% jEs:;
(byte1==0x02) && (byte2==0x58) : %i# 600rpm, %N jiEs:;
(byte1==0x01) && (byte2==0x2C) : #%i% 300rpm, Jifif} %l jiEss;
Me B HoA A, B S 0.

B.2 LAXM (ETH)

LK MBF % (3 22bytes)
e bytel | byte2 | byte3 | byte4 byte5 | byte6 byte7 | byte8
Tk LIDAR_IP DEST_PC_IP
g byt | bytel0 | bytell | bytel2 | bytel3 | bytel4 | bytels | bytel6
T MAC_ADDR portl
521 byte17 | bytel8 | byte19 | byte20 | byte2l | byte22 |
e port2 port3 port4

TAE A UL -
(1) LIDAR_IP J/y LiDAR (195 IP #ihik, /54 4byte
(2) DEST_PC_IP N H &) PC ) IP #ulik, ¥ 4byte
(3) MAC_ADDR A LiDAR [f] MAC ik
(4) portl~port4 i 1515 £, portl y MSOP 2 LiDAR % tH ()3 1145, port2 N
MSOP 11 H ) PC $24itii 115, port3 iy DIFOP 4, LiDAR %t I A #th i 1, port4 Jy DIFOP

L HK PC i L5 . BRI portl Fl port2 % B AHIF, port3 Al portd ¥ B AHIH
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B.3FOV i%& (FOV_SET)

FOV &8 (3t 4bytes)

] bytel | byte2 byte3 byte4
YiRE FOV_START FOV_END
AR UL :

B W% A OB KT f B L, FOV_START Al FOV_END %35 Fl 0~36000,
XF AR 0~360° , 1EAiE RO KAl Hln: bytel=0x5d, byte2=0xc0, byte3=0x1f,
byte4=0x40, -

FOV_START = 93*256+192=24000

FOV_END = 31*256+64=8000
F A RS KT FEE FELA 240.00° ~80.00°
Hie B byte St NuEfI AL HEAT

B.4 HHLBIAHFEAL(MOT_PHASE)

RHLBRE A4S (3t 2bytes)

75 bytel | byte2
Yihk MOT_PHASE
A7 A UL

W B LR BB ) e B AR A, TR GPS Y PPS Bk s, # {8 75 [ 0~360, Xif
MNARE 0~360° , fEfig 7 ROV Kimi, tbin: byte1=0x01. byte2=0x0e, NS4
fifE A 1*256 + 14=270;

e LLL byte St 8Bl EEAL Y BE R AT

B.5 EAMR[E R4 (TOP_FRM)

R E A (3t Sbytes)

7 bytel | byt |  byte3 byted bytes
ViR TOP_FRM
AR UL :

RS 5 ERE SO S0 B, XS RSEFR AR -
[l AR AT T6R23VE_T6_A
iR A S 06 23 06 06 A0
HI B4 AR 59 0x06230606A0
FRA S H bR “_A” R RATFEFFIRAS Application, “_F” 3&on 1) #aUFE 7 iRAS Factory .
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B.6 JEAR [E iR 4= (BOT_FRM)

JEAE R4 (3% Sbytes)

7 bytel | byt |  byte3 byted bytes
YiRE BOT_FRM
AR UL :

A5 5 [ SO RRAS SRR, X BNEOR AR 0T

[l SR A S B7TR14V4_T1_F

il A5 07 14 04 01 FO

BIP S R A 5 0x07140401F0

WA HbRid “_A” Ko N HFEF AR Application,  “_F” Fon T #5307 i A
Factory.

B.7 #5115 (SN)

515 % 8% (3% 6bytes)

e bytel | byte2 | byte3 | bytet | byte5 byte6

ViR SN

5B mac #uhit, PL 16 #FEHI3E 6bytes B{H 58 B4 515
B.8 LAHLIEEI3R A {52 (SOFTWARE_VER)

SRpt EAIHLRRA A E B .

EAHIES A A (3L 2bytes)

] bytel | byte2

DhRe SOFTWARE_VER

B.9 K& (UTC_TIME)

Af A& #2% (3t 10bytes)
e bytel byte2 byte3 byte4 byte5 byte6 byte7 byte8
Uife year month day hour min sec ms
e byte9 byte10
ke us
TFAF A
1) year

regname: set_year

F5 | b7 | bis bit5 bit4 bit3 bitz | bitl |  bit
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| ke | set_year[7:0]: #(#E 0~255 X% 2000~2255 year

2) month

regname: set_month
5 bit7 bit6 bit5 bit4 bit3 bit2 bit1 | bit0
D TRE TRE IRE TR set_month[3:0]: 1~12 month

3) day
reg name: set_day
Fe bit7 bit6 bit5 bit4 bit3 bit2 bitl |  bit
Uife e TR 1R set_day[4:0]: 1~31 day
4)  hour
reg name: set_hour
5 bit7 bit6 bit5 bit4 bit3 bit2 bitl | bit0
Uik frE N fREE set_hour[4:0]: 0~23 hour
5) min
regname: set_min
5 bit7 bit6 bit5 bit4 bit3 bit2 bitl | bit0
Uik frE N set_min[5:0]: 0~59 min
6) sec
reg name: set_sec
Fe bit7 bit6 bit5 bit4 bit3 bit2 bitl |  bit
Uifie e e set_sec[5:0]: 0~59 sec
7) ms
reg name: set_ms
e bit15 bit14 bit13 bit12 bit11 bit10 bit9 | bit8
Tkt TRE TR TR TR IRE TR ms[9:8]
e bit7 bit6 bit5 bit4 bit3 bit2 bitl | bit0
b)) set_ms[7:0]
vE: set_ms[9:01{HVE[l: 0~999
8) us
reg name: set_us
e bit15 bit14 bit13 bit12 bit11 bit10 bity | bitg
Tk iR TR e TR e TR RE Nz us[9:8]
e bit7 bit6 bit5 bit4 bit3 bit2 bitl | bito
B) ki set_us[7:0]

7E: set_us[9:0]{EuF: 0~999
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B.10 iZfTIR%E (STATUS)

BITREFTFALIE 18bytes

Ads bytel | byte2 | byte3 byte4 byte5 | byte6 byte7 | byte8
Uike Idat1_reg Idat2_reg Vdat_12V_reg
e byte9 | bytel0 | bytell | bytel2 | bytel3 | bytel4 | bytels | bytel6
Thie Vdat_12V_M_reg Vdat_5V_reg Vdat_3V3_reg Vdat_2V5_reg
e 17byte | 18byte | |

ke Vdat_1V2_reg

A AT A UL B :

(1) Idat, 55 2 BEHGE, HA Idatl 2R, Idat2 £ FRAE BT,
% L IRAE A /N 3byte 2k, ZH K Idat_reg[23:0]. FLrhfmifz Idat_reg[23]/2 5 5 hp &AL,
Idat_reg[23] = 1 N, Idat_reg[23]=0 NIE{H. Idat_reg[22:0]%} N H{E KN, LSB A

1uA, RRTHE AR

Idat reg[22:0]-------- (Idat_reg[23] =0)
—Idat_reg[22:0]-+-- (Idat_reg[23] =1)

Idat reg[22:0]--+---- (Idat_reg[23] =0)

Idat={ —Idat_reg[22:0]----- (Idatreg[23] =1)

Idat= {

Ebfm, 4 bytel = 0x8C, byte2 = 0xD5, byte3 =0x 00 i, SZBR A
Idat = -Idat_reg[22:0] = -0x0CD500 uA = -840960uA=~-841mA
(2) Vdat, 045 6 PEHLRAE, BE%FEIRE /N 2byte 40%, 41/% Vdat_reg[15:0]. H:
W 4 {7 Vdat_reg[15:12] 5085 £ 24 Vdat_reg[11:01%F 87 HE R AE K/, #5868 T 1H 5 A 20
L

Vdat 12V =Vdat 12V reg[11:0]/409 = 2.5+ 12
Vdat 12V.M = Vdat 12V.M reg[11:0]/409 = 2.5+ 12

Vdat 5V = Vdat5V reg[11:0]/409 = 2.5+ 4

Vdat 3V3=Vdat 3V3reg[11:0]/40% + 2.5+ 2

Vdat 2V5 = Vdat 2V5 r e g[11:0] /409 + 2.5+ 2

Vdat 1V2=Vdat 1V2reg[11:0]/409 + 2.5+ 2
DA b TR A R A2 R (V) .

B.11 #f&Zi2¥r (FALT DIGS)

IR W72 (3t 40bytes)
Fe bytel | byte2 | byte3 | byte4 | byte5 byte6 | byte7 | byte8
TR B RAE H
e byte9 | bytel0 | bytell | bytel2 | bytel3 | bytel4 | bytels | bytel6
hfe AR A cksum_st manc_errl manc_err2 | gps_st
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75 byte17 | byte18 byte19 | byte20 byte21 | byte22 byte23 | byte24
Uitie temperaturel temperature2 temperature3 temperature4
7 byte25 | byte26 | byte27 | byte28 | byte29 | byte30 | byte31 | byte3z
Ditie temperature 5 P S R A5 | r_rpml
7 byte33 | byte34 | byte35 | byte36 | byte37 | byte38 | byte39 | byteo
ik r_rpm2 DA I

ZAERS VLI

(1)FH bytel1 [f] cksum_st 21320 EEPROM )il FUKMz2 B (1A 56 A 1) H AR IR SRR
cksum=0x00 F 7~ iR FAMEE IEH 7T, cksum=0x01 Fon i TAMEAE A IEH , FPGA PHBIR
PR IE A

(2) manc_errl Al manc_err2 H TR HIH@EEEH I RDZE, manc_errl A TiH5H
1bit %%, manc_err2 T 115 2bit i#i%% . RLRFATHE AR T

manc_errl_per = manc_err1/65536 * 100%
manc_err2_per = manc_err2/65536 * 100%
manc_errl_per B, manc_err2_per N 0 K}, @& H{EIE R

(3) temperaturel, temperature2 s& AR, temperature3, temperature4 s& it
W . IR EAE K /N H 2byte 2 %, {% 3 {7 temperature[2:0] £ HE L E L. & 13 i
temperature[15:3] /& & £ A A H , H o & & AL temperature[15] & #F 5 #5 & i,

temperature[15] = 0 NIE{H, temperature[15] =1 ANffH. BETEAN:

temperature[15:3] /16 (temperature[15] = 0)

temperaturel 4 = {— ((8192 — temperature[15:3])/16) (temperature[15] = 1)

Temperature5 & ARG & . WG AE K/NH 2byte 2%, &1 4 {7 temperature[15:12) 44 TG
B X fiK 12 £ temperature[11:0]/2 i Z A &4, H &7 temperature[11]/2 £ 5 hr &
fiI, temperature[11] =1 N%H, temperature[11] =0 NIE{H. EEHHAN:

temperature[11:0]/4 (temperature[11] = 0)

temperatures = { — (4096 — temperature[11:0])/4 (temperature[11] = 1)

(4) bytel6 £ GPS {5 SHINIRS R 78S gps_st, LA FaEH 3 NMELEAr, FHFHan
METEE ) PPS {5581 GPRMC 15 5 2 A %K, RN F8 7~ 2411 R Seis AT IR 8] A2 W 44 A it

BN a)A 2 [F] 5 ) UTC. bit fi7 58 XA

GPS E5MNRAE T2 GPS_ST
kR ThRe RESME R
bit0 PPS i 0 PPS 15504k
PPS_LOCK 1 PPS {55 H &
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bit1 GPRMC #F & : 0 GPRMC 1553
GPRMC_LOCK 1 GPRMC 155 A %
bit2 UTC B br: 0 LiDAR P9I (8] A UTC I [a) 34T [F) 20
UTC_LOCK 1 LiDAR P4 &8I (8] IELEAT UTC i) 33E47 [E) 25
bit3~bit7 Tie X N/A

(5) HHLSZm#E, 1 byte32 F1 byte33 AN 4k, HHEARXWT:

RIS s =

(256 *r_rpml + r_rpm2) 6

(6) HAbZF A7 &2 PRI ol I 3 17 4%

B.12 GPRMC $#E £.-ASCII AL #5257

GPRMC £ ¥a BT 1 86 A7, MR ZMZ11) GPS #H i i GPRMC 1 B K H &
N 5¢ BE A P 30 i GPRMC T8 ., 7T LL ASCIT B3 HEAT AT A 5 .

B.13 EEH A H#E (COR_VERT_ANG)

BRHMARMEFFEE (3t 48bytes)

e bytel | byte2 | byte3 byte4 | byte5 | byte6 byte7 | byte8 | byte9
ik 1B R A 2 iWiE T AT 3 EIEE A
e byte10 | bytell | byte12 byte13 | byte14 | bytel5 | bytel6 | bytel7 | bytel18
ik 4 i IEE A 5 3 IE T B 6 1 IE T B
% | bytel9 | byte20 | byte21 | byte22 | byte23 | byte24 | byte25 | byte26 | byte27
Uik 7 WIETEE A 8 IHIETEEH MAE 9 HIEEEMAE
5 | byte28 | byte2d | byte30 | byte31 | byte32 | byte33 | byte34 | byte3s | byte3s
ke 10 WEEEME 11 EEEEME 12 @iEEEME
5 | byte37 | byte38 | byte39 | byte40 | bytedl | byte42 | byted3 | bytesd | bytess
Uik 13 JHiE I H A 14 W18 EH A 15 JH I8 6 A
e byte46 | byte47 | byte48 | byte49 | byte50 | byte51 | byte52 | byte53 | byte54
Uife 16 WEEEME 17 i A S 18 i EH AT
e byte55 | byte56 | byte57 | byte58 | byte59 | byte60 | byte61 | byte62 | byte63
Uife 19 WEEREME 20 BEREME 21 BEREMAE
e byte64 | byte65 | byte66 | byte67 | byte68 | byte69 | byte70 | byte71 | byte72
Uife 22 WIBEEME 23 EREME 24 WEREME
% | byte73 | byte74 | byte75 | byte76 | byte77 | byte78 | byte79 | byte8O | byte81
Uik 25 i I E A 26 @EEE MY 27 @i E A
5 | byte82 | byte83 | byte84 | byte85 | byte86 | byte87 | byte88 | byte89 | byte90
Uike 28 i I E A 29 JE@iE I E A 30 J@iE M H A
5 | byte9l | byte92 | byte93 | byte9s | byteds | bytegs | |
e 31 MIEEEME 32 B EE M

A AT A UL B :
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(1 AEENX I NIES, FAEERTEEMAEH 34 byte Ak, HH2E 14 byte
FoRIES, 28 2 FNEE 34> byte LS BEMME, AAl K R

(2)  FTREMME 1 byte JBME N 0x00 MI3HEE F B A ENIE, BN 0x01 IiE
1 3 A A

(3)  FFEHI MM LBS=0.01;

(4)  fl4nidiE 1 %547 2% {4 9 byte1=0x00, byte2=0x22 %% # &% + 3t ] 34,
byte3=0xF6 4+ 3kh] 246, N3EIE 1 T B N

(34*256+ 246) *0.01=89.50

B.14 /KPR AR # (COR_HOR_ANG)

FHARMTF4 (3L 48bytes)

Ads bytel | byte2 | byte3 byte4 | byte5 | byte6 byte7 | byte8 | byte9
Theg 1 3EIE K2 £ BE 2 JWIE K2 S BE 3 WIE K2 S BE
% | bytelo | bytell | bytel2 | bytel3 | bytel4 | bytel5 | bytel6 | bytel7 | bytels
Theg 4 THIE AL 1 B 5 JEIE K2 S BE 6 IHIE KT i F2 1 BE
e byte19 | byte20 | byte21 byte22 | byte23 | byte24 | byte25 | byte26 | byte27
Thg 7 SBIE K i Fe 8 IHIE K- i F2 1 2 9 JHIE K- A2
e byte28 | byte29 | byte30 byte31 | byte32 | byte33 | byte34 | byte35 | byte36
Tt 10 B IE K FS L 11 B AR WAL 12 B RS
e byte37 | byte38 | byte39 byte40 | byte41 | byte42 | byte43 | byte44 | byte45
Thae 13 JIE KPS F 14 JEIEKF W F M E 15 JEIEK-P I Fs M
% | bytet6 | byte47 | byte48 | byte49 | byte5o | byteS1 | bytes2 | bytes3 | bytess
Theg 16 JEIE KV ts £ L 17 JBIEKP W F A L 18 JBIE KV A L
5 | byteSs | byte56 | byte57 | byte58 | byte59 | byte60 | byte61 | byte62 | byte63
Thieg 19 B IE K Vs £ L 20 JHIE K F2 S BE 21 3EIE K S L
¥ | byte64 | byte65 | byte66 | byte67 | byte68 | byte69 | byte70 | byte71 | byte72
Theg 22 JEIE KV A 23 JHIE K2 S L 24 JEIE KT S BE
e byte73 | byte74 | byte75 byte76 | byte77 | byte78 | byte79 | byte80 | byte81
Thae 25 JEIE KPS f 26 JHIE KT i F8 L 27 BIE K i B8 L
e byte82 | byte83 | byte84 | byte85 | byte86 | byte87 | byte88 | byte89 | byte90
Tt 28 MIE K s 29 JHIE KPR 30 JHIE KT WAS
e byte91 | byte92 | byte93 byte94 | byte95 | byte96 | |
Tt 31 MIE KIS A 32 HIE R RAS

AAF AR UL

(1) AEMENX S NIESR, BNEERKT WS AE S 3 byte 4%, HHH 14
byte FIn1EG, & 2 M 3 4> byte LA L IME, A% K.
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(2)  FRIEMPIE 14 byte JEMEN 0x00 NIEE KT M BN IE, J&1EN 0x01
38 T KT A B

(3)  f#f# A B LBS=0.01;

(4)  HIiEiE 10 25 17 8% K1 N byte1=0x01, byte2=0x00 #% 4 & + 3k #1 0,
byte3=0x0A 4 2k 10, MIEE 10 H7KFwF 1 FEE -

- (0*256+10) *0.01=-0.1
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fy% C RSView

FEA PR 3 Aot FE R A0 AT 45 I RSView ZREX. AT ARk £RA7FIE L RS-Bpearl %4 .
XT T M RS-Bpearl 15 2 1 J 45 55, nr DAfdH — 2840 9% T R 200, 540 Wireshark Al
tep-dump. (EF T AT AKX S ¥4, {8 RSView F2 BB HEAN 75 5 Seal it 7 2, AVt
[k 4 RSView3.1.5.

C.1 BAFThRE

RSView $ZfitHf RS-Bpearl £ 4 it AT SEif i AL I ZhE . RSView B GE R IR A7 peap
SRR IR, (& IE AN RE S RF.peapng # K SCA

RSView #4 RS-Bpearl 3 3 #f 25l A8 < A — A . B REIE SCRE 2 Fh 8 52 UFI oK
AN, B R IR BEES . KPR AR R T S . BT EOR IO BE 5 T L ORAT
A CSV #5320, RSView3.1.3 IIRRAN ScREF i LAS W IHHE s Z ATIIARASAS SCRE S H LAS.
XYZ 5% PLY A% S0

RSView Frtl & i) Zhfe:
® EI UKW S R s
® CKESTHHHRIC T RAF Y PCAP SUAF
® Jidk[¥) PCAP SCIFHR[AIK
® RFEIZAIHAKEEIA, BIanFEEs. W), /KF f B 5%
o JHFMK BN MBI
o A aBUET AN CSV R
o JEETA
© N [ JECH A 1) 8 2 R R
® [ nEi e RS-Bpearl FHANIZE K

® L

|

7

C.2 ‘&3 RSView

RSView [ 2235 SCF 3 HF Windows 1) 64 ALEAE RS, 2235 A A 75 22 22 38 HAD AR IR AT«
A] LA A Robosense ] E [ Chttp://www.robosense.cn/resource ) i N & & 57 i A<
RSView %4t . ridi AT ARG 2SR m R RN 0T, 22656 J5 e AR S AR A T . %2
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BRI LU 307

C.3 HEMK

5 PR ARBIEIE L) e Rk BN R TP Hohk, [RIEERGAR LT 75 25 e 1
NI ERES 1P bl 192.168.1.102, T WAL 4 255.255.255.0 . B AMAE 75 EHf £ RSView

BT BB KR B =T AR e 2
C.4 FRALEHE

1. RS-Bpearl 4218 HLIE, FH FH X Ze Al R 15 4%
2. A A B UL IRAZ 47T T RSView #ff.

3. miifi File > Open 7 Hi%k#¥ Sensor Stream (/¥ C-1)

RSView

[FiTe] Tools el
Open ~ Capture File
Recent Files # Sensor Stream
Save As 3

~ Ezport To EiwiViewer

Save Screenshot
Close Data Ctrlt+d

Exzit

B C-1 #TJF RSView SLit#dE Bor

4. fE7 1) Sensor Configuration 7

“Intensity” &+ Mode3,2 J& siidi “OK” RBIAJ, 41 FE C-2 fn:

Sensor Calibration

Choose Calibration File

11, %+ RSBPearl,“ Type of Lidar”/ai% RSBPearl,

ESlidarlf
B31idariz
RSBpearl
ontiguration
11th
181182100257

[[Add

| Clear

Remove

Sensor Position Type of Lidar

4 0.00 % Fitch ~) ES18

T 0.00 (% Rell

Z 0.00 5 Yaw

Intensity

ModeZ

) Model

| | Cancel

K| C-2 i%#% RS-Bpearl ¥l &
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5. RSView JTf S os SEiy RAERHHE (K C-3). mILUE fidy Play #8081, # mith—X

A LAGREE B

C.5 f#fF RS-Bpearl &4 PCAP /&=,

1. ESEI B HAR I S Record 124 (B C-4).

C-4 RSView {f-17 441

2. f£5 11 1] Choose Output File X ifiHEr, 1E#E 7T BRI AR ORAFE SO 44 )R, middy
“ORAF (S) 7 1ML C-5). RSView H T a8t S35 N H AR peap SXAFH. (FEE:
RS-Bpearl K27 KB A, BEEICRAEIASK, HAR peap SR 22K Bl H I

SO ORAF 2 HDD B SSD H, AN A& DR A7 2 A8 (1) USB B4 B HI 45 fRA7) o
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Choose Output File =
@.\/.v‘.; » HEHL » win7 (C) » - |¢,|| EE win (C) o)
|| TS =~ @
B wn s =& i =] xh 2
= BR PerfLogs
| Program Files
@ RETE 1 ) Program Files (xB6)
. =o .. Python27
= Qt
18 temp
&, win7 (C) de;””p -
window MFE -
Ca IR (E) .
STE(N): 2017-07-29-11-43-02-RS-16-Data.peap ]
BRFFZER(T): | peap (*.pcap) "
- Pz | & || = |

K C-5 RSView RAEXT G HE

3. EA T Record 14145 1EAR-AF peap #3 .

C.6 [EIK pcap $iiE

A LLf# B RSView X RS-Bpearl {47 FI%0dE pcap SCAFHEAT [RUARECE M. #& ] A A
Play 428 2 #5730 e B2 A it tn] DUAH BROPR & 3D s a8dmh i—&84r, 5
FIFFRAGHAT 34T peap U HIEPRAFEE AR A 1T LA A 3.

1. siifi File > Open 3f Hi%# Capture File.
RSView
File | Tools Help
Open "~ Capture File !
Recent Files # Sensor Stream
Save As | © Choose Calibration File

w Export To KiwiViewer

Save Screenshot

Close Data

Exit

C-6 #JF peap i3k 3L #F

2. #H Open File X 1EHE, EFHFE—ACHKM pcap I H S HE “4TFF (0) 7 %4l
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Open File > . . Iéj

o » HEH] » RS (E) v | ll 2= s e P

mR v FEfE =~x 0 @
2345 - = i A e Fih

& TE

m=E

I SEsEmeE

|5 back_lidaer 2018/6/12

|t |
| |

Wireshark captu... 14,486 KB

O WPS o

- E G |
B sz
= B8R
B

o BF

1

SHEN): back_lidaer - ISuppoﬁed Files (minp "t v]

[ 770 || = |

C-7 #T7F pcap i1

3. 9t Sensor Configuration XJi&HE, ¥RHNFHi%+£E IEH 1) RS-Bpearl HIACE A9 st OK
{54 o

4. sy Play $4 T DL SO B 50 . A Scrub 1 3h T EL A S 18 3 T L& R AR R
[FA7 B M, b T H AN Record #2418 [ — A THA= AN (B C-8)

KB Do G

P C-8 RSView Play #4411 f1 Scrub &3 T &

5. N TAF B N BARR 734, 16 35— WU B O ER (1 804k IF B 57 Spreadsheet 4% (1€ C-9).
— ML R & BoRTE R P A, TERPES T X —WTA s .

' RSView l

File Tools Help

—
.=

| Spreadsheet |

K C-9 RSView 4% T A

6. A ARG ARSI 9, BUE HE A5 2 N B
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-Data Point Data -

Foint I Points adjustedtime azimuth distance m intenszity laser_id timestamp
1] 739 1. 776" 995301570, 000 993 10. 380 5 i1 998301570
1 752 1.814 998301620, 000 1011 10. 415 B 11 998301620
2 753 1.520 995301623, 000 10z 10. 390 25 12 995301623
3 754 1,529 995301626, 000 1013 10,390 13 13 995301626
4 TBE 1. 546" 9E53016T0. 000 1029 10. 415 & i1 998301670
15 76T 1.861 998301673, 000 1030 10. 440 25 12 998301673
B TBE 1.861 995301676, 000 1031 10. 390 13 13 YIEI0L6TE
T -E] 1,871 995301679, 000 103z 10,410 33 14 995301679
g TE0 1,877 995301720, 000 1047 10. 410 & i1 998301720
9 781 1.893 998301723, 000 1048 10. 440 25 12 998301723
10 782 1. 596 995301726, 000 1049 10. 405 13 13 995301726
11 733 1. 906+ 995301729, 000 1050 10. 425 40 14 995301729

| C-10 RSView F & &7~
7. ritdi Spreadsheet H41/¥] Show only selected elements, 1 L7521 {7 1% 35 s % B 1 54k

MR B AR, BB AT (E C-11).

EERFEED

Foint ID Faints adjustedtime arimuth distance m intensil Show only selected elements. pstamp
1] 739 i 995301570, 000 933 10. 380 5 11 995301570
1 752 1,814 5301620, 000 1011 10. 415 & 11 995301620

& C-11 RSView show only elements T. &

8. i1 Select All Points " H, XS &EM RARER— N e e F T H (E C-12) .

& v I «

File Tools Help

Select 411 Foints |

K C-12 RSView Select All Points . H.

9. 7£ 3D FdE B n A, A BRUbR I — M7 TR — S8 N, X S R 2 1
Spreadsheet # 16 #%, FF HAEEH SR 6 (E C-13).
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iSO HNe * = - — EEmmmm ros sie 8w OS> (e Gl —— EZ8

Showing [SETERRg Attribute: [TNTsY - Rd Precision: [ IS @ B

PointZ  adjustedime
7399 10054212340... 7942

2723 0509 7399 10054212340... 7942

2756 0505 7484 10054212840... 7962
275 0505 7484 10054212840... 7962
27% 0301 7873 1005421368.0... 7982
5 25003 279 0501 7573 10054213680... 7982
2822 0497 7657 10054214180... 8002
7 25087 2822 0457 7657 10054214180... 8002
2854 0492 7742 1005421468.0... 8022

2854 0492 7742 10054214680... 8022

KKK D> DG O

C-13 RSView List Selected Points

10. ATk A 1 S A AT LU TS Spreadsheet>Output CSV data fR47 .

C.7 RS-Bpearl L) EH{E BB E

RSView it 1 £ pk 1 UCWP i (1) TR AT DA R & RS-Bpearl 1) [ {1 1501 5% 3
AR S 4. RIS 4, o] idedi Hh A B % Tl i X

FEBC & RS-Bpearl L) [EfF 19S8N 5, 21 S5 0RIE RS-Bpearl 154 CL48 IE # 445
I HL Al LAseis SR 3 . 47 Tools > RS-LiDAR Information, £ # Hifit B & 1. 555 & 1

1 Get %41, 22 o 4T RS-Bpearl P[5 E 124
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MSOP Port:

Mac: oo

Serial Number:

Retum Mode:

FOV(Deg):

Phase Lock:

Bot. FW. Version:
Top FW. Version:
Year: 17

Hour: 1

DIFOP Port:
la
161190504577
Azimuth Calibration(Deg):
to 360,00
Rotation Speed: 800
03
0a
1k

53

l

Get

| [set LiDAR

C-14 RS-LiDAR Information

AT LLE B H B SERA TR B 28 (LR i SR 284, A AT AR b DASE R i

WoNME) , #RJ5 S Set LIDAR. #2755, 3K Get &F& RS-LiDAR Information #fiih &

HRB LU

MSOP Port:

Mac: ]

Serial Number:

Return Mode:
FOV(Deg):

Phase Lock:

Bot. FW. Version:

Top F'W._ Version:

Year: 17

Hour: 1

HiR o

DIFOP Port:
1a
161190504877
Azimuth Calibration{Deg):
to
Rotation Speed:

09

l

Get

| |set LiDAR|

¥ C-15 Set LiDAR information
1 TS E e A R T, —E A EK H LIDAR, 421 p LIDAR PR S #UR A7

1200

VE 2: WHEEL T RS-Bpearl 1) [ /4[] MSOP Port 5%, DIFOP Port 24, B HTEH® &
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AT BSfi 5 ZESE AR A C.8 9T B RSView [ Data Port.
C.8 Bt B RSView Data Port

RS-Bpearl ZKA ) MSOP ¥ 15 /& 6699, EKiAH) DIFOP ¥ 1572 7788, WIRTE C.7 7%
ST X 2 NS HEUH HAh 5 &2 7 RS-Bpearl Hd 5, AT 75 B2 8 H % € RSView
RIEARE 1) Data Port NG Wi H 5, S NPKA G HHE . WRAKIE RS-Bpearl
f) MSOP it I A1 DIFOP i I, A UM #2525 B Mfii =, 16 ) Wireshark B/ &E LiDAR
5L Dst Port.

miifi Tools > Data Port, fii AME4 /5 ) RS-Bpearl MSOP Port 1 DIFOP Port, #AJ5 miifi

Set Data Port.

@ Data Port Setting |1_||_£__|
Current MSOP Port: Current DIFOP Port:
New MSOP Port: Q9ER New DIFOP Port: G877

[SE:E Data Port

%] C-17 Set Data Port
C.9 TELBEMHFHK
5 B e PRI RS-Bpearl £ L4 1E W %R, F ] PAUER B8 A= A3RE C.8 Hr T1.) [#]

15 B
& Tools > Online Update, W1 C-18 Fr7x s, AT LA 35 S A [l 44 B8 3 A0 e Al ] 44

Top Board Update

Eoattom Board Update

Config Update

& C-18 Online Update

%40, sidi Bottom Board Update Jm £ 3 H ) & I e £ -4 i & f.rpd [ 1R 3CAF, 2R
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JA R AT IF, PR IR E A AR LT . THRERE 48— B, T 5e ilia = o

“Online Update Successful”

#¥: Config Updata iEITAT H .

. @ Select Update File
@ Ov| |, « P11RSUDARI » =RE# » B7R14 | 4| = 87R24 ol
|E v ST =+ 0 @

m=E - =w : P Em =)
= FES [ || BTR14V2_A2 M2_150K jic 2018/2/3 18:12 JIC 3%
L || B7R14V2_A2 M2_150K_L32jic /. JIC =%
- E T[] B7R14V3_A2_M2_120K jic JIC it
5 Subversion | | B7R14V3 A2 M2 150K.ic 2018/2/3 18:08 JIC 3rft
B wa = Yo18/6/4 12:24 RPD =zft
= BF || B7R14V7 Fjic 2018/6/4 12:24 JIC 3o
B 3o
& BT
& =5
1 E
& TmmE ()
Ca FHEE (D2
SFHEE) _ :
THEE(N): B7R14VT Arpd - [l Files () -
[ 7o | | = |

K] C-19 EFEF I 14

i@ information X
|@ Online update successful!

OK

B C-20 W KT

C.10 2 W

5 B JofRIE RS-Bpearl 45 & IEH &, Hol LAUIER SR S = AEREL .8 H 1) [
HE R
&iili Tools > Fault Diagnosis, #f H #U #1121 & [ . &7 Start 4% 0] LU 46 % RS-Bpearl
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FISERPRES R, OAHRR. BIE. TE. iR RmREE .

Operation Status

Current
Idatl: 822.016
Idat2: 494 528
Voltage
Vdat_12V- 10.4956
Vdat 12V M: 11.6382
Vdat_5V: 497559
Vdat_3V3: 330811
Vdat 2V5: 2.49634

Vdat 1V2: 1.19873

Start Listen!

Fault Diagnosis

Temperature Checkout Bit

temperaturel: 44 4375 ey aT

temperature2: 43 6875
temperature3: 575 Error Rate

temperamred: 61.8125 manc_errl_per:  0.000%

temperatures: 41.75 manc err2 per:  0.000%

Time Synchronization
Uart Baud Error
Code: 0000

vart_baud_error: 00
PPs: pps not locked

lock
GPRMC: gprme not locked

Time: not synchronized

| sStat |[ Stop || Clear |

K C-21 &z
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fi$3% D RS-Bpearl ROS Package

A B 36K 156 B 40 4AT 48 B Ubuntu+ROS SFREURI A #14k, RS-Bpearl %4z .
D.1 &EHH

1. F#i3F23% Ubunutu 16.04 #4175 £%: .

2. WRIEHEEE (http://wikiros.org/kinetic/Installation) %% 3f:J13% ROS kinetic A IhfE .
3. TN # I %% libpcap-dev.

D.2 %% RS-Bpearl ROS Package

1. A& ros T1E H¢:

cd ~

mkdir -p catkin_ws/src

2. ¥ UL L) RS-Bpearl X} B[] ros_rslidar 3Xz) | ROS T{E H 5~ /catkin_ws/src Rl .
B H A ros_rslidar 3% 2} 7] LA https://github.com/RoboSense-LiDAR/ros_rslidar T %,
WA ros_rslidar Y3, i5EX % Robosense 3REL.

3. AELBFPIET U dr & HEAT 4

cd ~/catkin_ws

catkin_make

4. JRONXT N TR I I S 8O0

HATSHCCH S NEIE N, A KSR T BRSO i SO AR RI AT, [ A B
launch S AR, %R AT H E X

#4: rslidar_pointcloud/data/rs_lidar_bpearl.

VE: B EATREAE, RS BRSO XA
D.3 FCE FA IP

ERIA RS-Bpearl [EfFIGH0T, BoE BN RS EA 1P il 24 192.168.1.1027, 1 ¥
fi5h“255.255.255.0", MRA T E .

Be & e, T LLE ifconfig iy & A G H#AS IP & AL
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D.4 EK B~

1. ¥4 RS-Bpearl &ML 2 /M, HH b, 1247, SR 2] LiDAR %% .
2. f# i ros_rslidar £ B [ $2 4L ) launch XAFI2 47 K 8 8 SLif B B8a 110 SR Y, 1%

launch X447 F rslidar_pointcloud/launch. ] HF—/N&iis4T:

cd ~/catkin_ws
lsource devel/setup.bash

roslaunch rslidar_pointcloud rs_lidar_Bpearl.launch

3. R A BT

rviz

SR )5 % B Fixed Frame N rslidar, 7 Il PointCloud2 257 ()34 /2 I 1% & topic N rslidar_points.

£ @ N b ED(100%) 4x 1017 B

amera  EmMeasure . 2DPoseEstimate . 2DNavGoal @ PublishPoint =

Cell size 10
Line Style Lines
Color W 160; 160; 164
a
Pl Xy
> of 00,0

Jlidar_1/rslidar_points
4

-69.2572
135.535
Use Fixed Frame &
v ) Axes 0
>y

o
]
"
2
B
=
)
w
&

Axes
Displays an axis at the Target Frame's origin. More
Information.

Add | | Duplicate | | _Remove || Rename
© Time
ROSTime: (156557626384 | ROS Elapsed: [1493.62 Wall Time: (156557626394 | wall Elapsed: [1493.52 Experimental

=
= Reset | Left-Click: Rotate. Middle-Click: Move X/. Right-Click:: Move Z. Shift: More options. 10fps

| D-1 rviz &7 RS-Bpearl i =##E
D.5 BEBLHIE

AT LLFI ] ros_rslidar K (RAZ 1 B4k peap SCAHRRAT I 2 HUREAT L
1. f&4 rs_lidar_Bpearllaunch SCH AT (EEE SR AL AMIE—T) -

<launch>
<arg name="model" default="RS-Bpearl" />
<arg name="device_ip" default="192.168.1.200" />

<arg name="msop_port" default="6699" />
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<arg name="difop_port" default="7788" />

<arg name="lidar_param_path" default="$(find rslidar_pointcloud)/data/rs_lidar_Bpearl/"/>

<node name="rslidar_node" pkg="rslidar_driver" type="rslidar_node" output="screen" >
<param name="model" value="$(arg model)"/>
<param name="device_ip" value="$(arg device_ip)" />
<param name="msop_port" value="$(arg msop_port)" />
<param name="difop_port" value="$(arg difop_port)"/>
<param name="pcap" value="75/".pcap HIZEXTEFFE"/>

</node>

<node name="cloud_node" pkg="rslidar_pointcloud" type="cloud_node" output="screen" >
<param name="model" value="$(arg model)"/>
<param name="curves_path" value="$(arg lidar_param_path)/curves.csv" />
<param name="angle_path" value="$(arg lidar_param_path)/angle.csv" />
<param name="channel_path" value="$(arg lidar_param_path)/ChannelNum.csv" />

</node>

<node name="rviz" pkg="rviz" type="rviz" args="-d $(find rslidar_pointcloud)/rviz_cfg/rslidar.rviz" />

</launch>

2. 10T %0, AT RAR

cd ~/catkin_ws
lsource devel/setup.bash

roslaunch rslidar_pointcloud rs_lidar_Bpearl.launch

3. HEE LN HIELE 3 P,
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Bk E Zitg B4R

H £l

90 0.2 .05
@4 40,01 4min
I=MAT | Omin
_'"'"_E 4.5 0.2
+0.03 \ ==
4 4001 3 4min H
k(’ »/
uipHH 3 =
L L = +H
80.5 +0.2
(86 )
Optical window without blockage Mounting surface

94,27 403

\ Optical center
| 1 [ —1
— | ms 03

@55 4056
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FisR F AL 3R

FIT 58 O R a8 1) 2 R R BUR T RE AP, AZEH BN AT IR .

TR IR b PR 58 S N R AR O B IR S AR E AL AL IR, S AR R A B T
4mm. R M ORI RS A, A BT RO EIE R EEA.

BOLTRIE 2RI, W RO TR IL BT A e KR 22, 15 W DR 22 T 2 [h)
T B R T O T IA R R, BBt IR OL R Ik

BOLTR IR ZRGE LN, AZRHIE BRI KR, HERFLEEA —E
IR 3t
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fii3% G EIK MSOP F1 DIFOP S-2Y {5t B i 3

Hi4E % 5 &4k RS-Bpearl 2%t MSOP 11 DIFOP W ff 28R ¥y 1, 7] LA ] wireshark

T H G 8 48K X 4) MSOP A1 DIFOP i % Hi sk 1, M 7E RSView #1347 Data Port i%

B BAE -

R RN, JFHA BRSO, 53 wireshark, EREIEFFIMN O, FFHEIMEIDRE.
7E 8 BRI pE A i\ data.data[0:1]==55 ik = AT LU 3E A i MSOP &, 7E Info
A ] USRI S5 0 i MSOP 3 115, il G-1 frzw: [RI¥4 A data.data[0:1]==a5 ik
2 AT CAAS B X B DIFOP 3 115, Wk G-2 iR

[ [data datalo:1]==55 | [] -] wifss
No.. " Time Source Destination Protocol Length Info
= 1 0.000000 192.168.1.181 192.168.1.102 UDP 129@ Len=1248
2 0.001217 192.168.1.181 192.168.1.102 UDP 129@ 178151781 Len=1248
3 09.002578 192.168.1.181 192.168.1.102 UDP  129@ 178151781 Len=1248
4 0.903728 192.168.1.181 192.168.1.192 UDP 1290 178151781 Len=1248
5 8.004990 192.168.1.181 192.168.1.102 UDP 129@ 178151781 Len=1248
6 0.006017 192.168.1.181 192.168.1.102 UDP  129@ 178151781 Len=1248
7 0.007218 192.168.1.181 192.168.1.192 UDP 1290 178151781 Len=1248
8 0.008606 192.168.1.181 192.168.1.102 UDP 129@ 1781>1781 Len=1248
K G-1 wireshark i3 i€ MSOP ¥ 15 5%
@maata. datal0: 1]==45 | ] -| #i

Ho. Time

— 59 @.@69440
144 ©.169413
220 9.270128
312 ©.369404
397 9.469690
482 ©.5709183
565 B.669489
650 ©.769427
735 B.B70070

Source

192.
192.
192.
192.
A0
192.
A0
192.
A0

168.
168.
168.
168.
168.
168.
168.
168.
168.

il

1
i
2 |
1.
il
i
il
i

.181
.181
.181
181
.181
.181
.181
.181
181

Destination

1092
3 B
192
J9P
192
3 B
192
3 B
192

56

168.1.102
168.1.182
168.1.102
168.1.182
168.1.182
168.1.1@82
168.1.182
168.1.1@82
168.1.182

Protocel Length Info

UDP 129 Len=1248
UDP 1296 7788-+/788 Len=1248
UDP 1290 77887788 Len=1248
UDP 1296 7788-+/788 Len=1248
UDP 1298 77887788 Len=1248
UDP 1290 77887788 Len=1243
UDP 1298 77887788 Len=1248
UDP 1290 77887788 Len=1243
UDP 1298 77887788 Len=1248

G-2 wireshark i J& DIFOP iy -5 /514
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fiF H £ RIBEBE
H.1 FEEER

THEIR 2 RS-LiDAR R A1 240 7F 52 BE M D B A I = H I 2, 75 A 2 44 W] g 2= 152
NS

HISEAGHBCE LI MM, 72 R E B TS R AT, Sl
SO TR AL ) IR H AR

H2 TEKMHE

1. W A

2. B R R BE R R 5

3. BAT R AR T 5

4. St REE

5. THHNFE

H.3 EETE

IR R IE IR ARG 1 — 28R R A, T B S (K 2T ARG 2D 5 10 S PO I T
W AR RS SRR, BT A AR T

UREIE R b T YISO, 18 5 AR PR 1 K W £ 7 I TS B R ik
Ve YINES QER: ANREE N A 4EA R e a5 1, IXREHTT RE 2RI R T4 Bl 2 Bl 4
ERERMD o FRIR A AE S /KA TS AL, PRI S /K R A F vl s e M i 5 o 5
T A i A ol T A R, (EVE AN BRI o BJm P i 1K TB Ui A R I 2 1
SR CIARRIA A, TR NS H B AR R — BT R A R AT A 4%
T
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& 4006325 830

Smart Sensor, Safer World

AY T EEREBNZBR L E

Shenzhen Suteng Innovation Technology Co., LTD.

Address: RYIHRMILEHAE 3370 SHILEESEXER 3#10-11E  10-11/F, Block 3,
Chongwen Garden, Nanshan IPark, 3370 Liuxian Avenue, Nanshan District, Shenzhen, China
Web: www.robosense.cn Tel: 0755-8632-5830 Email: Service@sz-sti.com
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