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H 3L 576,000pts/s (PRI AA)  1,152,000pts/s (K H AR D
LUK 100M-Base-T1
i R P UDP packets over Ethernet
LIDAR Bl N | =gizsimjsedr. OFHRAE.  ofEss
]
TAFHE Qv - 32v R~ 4% 97.5mm * 5 100 mm
12W (JLRE)
RS TARIRRE -30°C ~+60°C
20W (UEAED
HOE 0.99kg (LiDAR Z<f4) FEAEIRRE -40°C ~+85°C
GPRMC with 1PPS , .
I ] ] 22 s W B4 55 4 IP67
PTP&gPTP

SN

PR Bl R AT Xt 87 i, AR IR AL AR A A W] BE T AN G A RS i, a0 B ) iis

Tk 2R TR A1 455

DNEEAEFE LA 509% NIST 98 S BON H AR, KSR &2 RPN, GEEANR TIRRRZ. Hismis
BAERER, HAREAIE TR iEIE, 8l 2 [0 47 L 2 57
B DIFENNALE R Z B SMBIA 0, WIREAR THREEREZ . B AR S F 4 K]

EN

WA IBATIR L P RE 2 2RI AMBIA RN, AHRREAR TS AR

11
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3RE K IE D BE AE X R

Channel No. |Vertical Angle (°) | 10% NIST (m) Range (m)
1 15 90 100
2 13 90 100
3 11 90 100
4 9 90 100
5 90 100
6 55 90 100
7 4 90 150
8 2.67 90 150
9 1.33 90 150
10 0 90 150
11 -1.33 90 150
12 -2.67 90 100
13 -4 90 100
14 -5.33 90 100
15 -6.67 90 100
16 -8 90 50
17 -10 40 50
18 -16 40 50
19 -13 40 50
20 -19 40 50
21 -22 40 50
22 -28 40 50
23 -25 40 50
24 -31 40 50
25 -34 40 50
26 -37 40 50
27 -40 40 50
28 -43 40 50
29 -46 20 30
30 -49 20 30
31 -52 20 30
32 -55 10 20

12
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52 R=23

5.2.1  ABFRmET

1T TS B B DO AR e f AR S, N T RIL= 4 s BRIMACR, #
PRAHR T R A BEMIER B 5 BN T RORAAR R I xyz 205, ABATTE Rk R iR s
B

y =rcos(w)cos(a);
z =rsin(w);

{x =rcos(w) sin( a);
HAar NsEEE sy, @ NEOCHBEEME, @ NEOCHKFEREMAE, x. y. z WAL
R RR XL Y. Z Bk,
7 1: #& RS-Helios-5515 3E3h SDK €LiRAL |, BRik#E/T T LART #5554 ROS #9 4 F 4474, ROS T
B XEhT OB 1FHYES®, ROSTEM Y LHFGE 1 P8 X 7™,

E2: FHEMAFRREZ L AT AEM P S, FEEHKE 63.5mm.

13
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5.3 RATEE B

RS-Helios-5515 ffi L & 7 BENMIA SN 345 2., SN FGR T8 — MRG0 SO
REJTHIARRS, SYRA GBI AR R R B, IR E B X AN FIA 5 B4k

£ RS-Helios-5515 $#li, i€ i i S 2V XA 0~255, 18 SIS 5
SREEAE 0~100 7041, ROMRBISHAL, AR SATFRE. 2SN A S
fB5E O8N 101~255, SREAR A4 SRR (0 S it 34550 255.

e B it

B oS ReB R B+ 8 B
Reflectivity == Reflectivity <100

G = A

—

¥ B A B HE R I?‘f"im
Reflectivity =100 Reflectivity =255

E7 AR IbRE

5.4 FEIHERR
5.4.1 [l = R HE

RS-Helios-5515 SCHF 2 R RIBAR I, 700 08: Rl (StrongestReturn) « #J5 Al
(LastReturn) . fiT[Hlj (FirstReturn) KX [E1J% (Dual Return)fE=t, 241 B XU [Hl A%
U, BER HARRIAITT 0 2, Bl B R R WA

HI T AR AR —JOBOE RS 25 80 WT R AR 2 OO IR [B] . 40k & 4
FIEPEBEAR KR R — PR K, ATUETRIZ A HsY) L, MR EZAME S,

14
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RS-Helios-5515 7344 B 0 2 VIR [IE, FFRARSE A e #65m Hh Besit s il fe e BRI
I 0 Ao R A S A 9 T BRI 5 PR BT o B SRR B DA i 5 [ YA ) R o S o o
IBSH IR . IR, SR e B fo s (Rl o, U IR AT i Je e T L Py [
R i

LA LA AARYIE Z B BE BT 1 KIS 42 PR IELR

2.9 BRI B B A AR, S A B g w3

3. 9BOL T IE AR EOLKl, B B PTASANENRE BN P T 56 i A R, 2R e
PIAN I, BRI A LR PIAR 4G R

(1) e Al AN B J [ 8 PR AR A, 3% T i S R i [ 5 5

(2 55 P15 A e [ 8 R AR gk, 1% [ i [ 5 R 5 [ 95 5

5.4.2  [RIPAHE R

RS-Helios-5515 ) BRI\ A s[al (Strongest Return) #, W TR EEH SR E, 1H
ZIAR P T A2 hR&SHEEHITHCE . /£ DIFOP H1 300 4> byte & [HlE
(bR EAL, HA R

6 AR URIbR B ALK R

AR A [y A X
00 R [m] 35
04 5 A
05 B [
06 Sl EIN3

5.5 HAI8iE

Helios-5515 {7 8 i Th & AT Fl T8 & RS-Helios-5515 7E PPS fikyi il & (IR %1, A4/ 3%
T T 52 B A B RSO, 242> RS-Helios-5515 [ {5 FH OIS 7 25 A1 122 [0 A o e
HMEAZ . AT IRIEAABUETIREIER, 5% PPS kbl & (55 HARFFAGE o

il 8 Jy RS-Helios-5515 W B A FMA MR R, ZLEOHLKM, 2 PPS kil A #i
15, ALRRIRSPINEREE) 0 BEL 135 FEL 270 FERSHAOE.

15
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135

270°

&8 RS-Helios-5515 AN R 5 & 7~ i B
Web Ui Setting >Phase Lock Setting H2fit 7—4> “Phase Lock” FIZ#% e, A LLH

TRCEBUE RIMHALAE, fA TR 0~359.

5.6 A FEZB A

RS-Helios-5515 37 #f GPS+PPS. PTP BiFH[A]20 50, AL Web indi T8 (Web Ui
TEE BB A2)

RS-Helios-5515 7] #h% GPS #5idt, I HKe GPS At I 8] [F) 20 i 46 (A 2R G (] o

5.6.1 GPS I} |a][E]) 5 5 3

S N |
tereae W ﬂ ﬂ

& 12466709 s

B TR RipcPRC bR NE S B TAG

&9 GPS i al [P H 7
GPS R HuZE 48 1) % £ K 1% GPRMC HdE Al PPS [ k{5 5, PPS [EIE kK& 20ms

% 200ms, GPRMC % W ATE [F 25 ikt 500ms P 58 o
5.6.2 Time Synchronization 1§

RS-Helios-5515 1% GPS_REC % 1 HL-FHCN RS232 HIFAR#E; 40 N R PR,

16
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1

RT WA 51 EIE X

BUss| Bl X
Er "
GPS REC GPS PULSE
RS232 £ GPS #ibdgr i 1) R232 HL~FAR | 2 GPS BBt (14 1E [R5 ik v
WER H T H s 55, HSPESR 3.0V~15.0V

RS-Helios-5515 HL i & T ) GPS_REC 2 L HUA% Ay SH1.0-6P BEEE, 5| il LNk 2 Fiow.

AN GPS FBEH R B B i H TR 8 9600bps, 8bit Fidifr, JoREAL, 151k
fi7 1. RS-Helios-5515 H12H GPS #i & i ) GPRMC k& 0%, FHoanarg=Can T

$GPRMC(,<1>,<2>,<3>,<4><5> <6>,<7><8><9>,<10><11>,<12>*hh

<1> UTC B a]

<2>

<3>

<4>

<5>

<6>

<7>

<8>

ERLRES, A= RCENL, V=TRRGEN

i

A FE IR N(ABEER) 2 S 3K)
2313

LR E(RE) S W4

i T A

b T ]

<9>UTC HH#

<10> fkfw

<11> {77 1A, E(R)E W(PE)

<12> HAFeR(A=H X e, D=%4, E={i%5, N=$iE L)
*J5 hh J9$ R A A B

R SR

1.1PPS ik 19 & 3 i) 6] 8] [ 75 Z2 45 5 7E 1s+100us BAN;

2.GPRMC ¥ RHUIRESCL AN A A 0N 74 FoVFHEAT I 8] [R] 25 #5210

3. HHTTTAK) GPS BLLA H1 ) GPRMC T B EEAFEA —BUF oL, W AHA K E 7 14 1 GPS B

K[ GPRMC 7H B, BRI He A5 LG EE R Robosense $E AL HE

5.6.3 Helios-5515 PTP [A]: 5 3

PTP (Precision Time Protocol, A& (A8 J&—Fhif (a] [E 5 i, HA S H2H
T & 2 18] B ks FE IS TR) [F) 20, (B ml B il T 15 28 Z TR OB (6] 20 o AH EL I A 1R 45 o s (1]

17
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ML, PTP B LT R3:

1) AHEL NTP (Network Time Protocol, £ [RIHMMD , PTP g5 & 5 =k B (1 i 1) [F]
AER, NTP — & A Bib B A G )i (] [ 25K B2, 15 PTP U AT B EAMFP 2 o

2) #HEL GPS (Global Positioning System, 4EREAIRSE) , PTP B4 BRI BAI4Ed %,
A, JEE T DB GPS IR, 78 B 52 4207 B SRR K e

5.6.4 PTP %47

i PTP AP, TEMLL Rk, 5 # M~ By Uk T 4.
1) fE Web Jii i PTP B GEEF R A2 MITACE)

2) % —% PTP Master £ 4L (RIEHEEDH, TR BIMNLE)

3) LUKMAEHeL;

4) SCFF PTP DM IAF 42 5045

PTP Master (3 =77)

- —1
-------------- /
/
L L /
[ [E[ -------- UammsEEn /
Interface box ‘ ; »“‘EJ (| | [iJ L
L J I LT ] a - “a
Ei% ]:] ﬁ —— "  wssssssssssmmmam
DY NEEE N

[E110 GPS i ] [Al A2 i e 14
VS
1.PTP Master #Zi i%4J8 T8 = &4, LA MR AR, FEHS ARG,
2. KA B AE PTP Slave #24% R 3KEL PTP Master & HIFIE ], ASHGAERSEEFINT, & 0TS I s s A
ELSE R H IR 2515 K 2 PTP Master $24H 1B 18] /2 75 #EAf 5
3.7 1L 2 JG, PTP Master WiTTE4%, s 225l B o i IS 1) JU) 25 42 HE R 0k P IS B AT B, ik e 3

BIEA = EE.

18
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6 EfEHMY
RS-Helios-5515 15 #1281 (R385 5 LUK I, {85 UDP $hi, L2 8] fr 388

EPREED =3, WFERIR:
#S WAL

/B 2% | ® B o B E | AR
Main data Stream
MSOP T B UDP 1248byte
Output Protocol
Device
Information DIFOP w5 B UDP 1248byte

Output Protocol

T R HE T E X R AT AT (1248byte ) ETEEAT IR AIE o
1) S H P MSOP, RASO Tl 3 HHOR MU RE B, AARE, SO 4 A8 (5 JE b 2l 0 i 45 PG 5
2) BLA&AE B P DIFOP, CREBOL 1A 2 iR A 2 Pl e BLAS IS 00 i 45 PR 5

6.1 MSOP 5 DIFOP 3%

RS-Helios-5515 & 1] UDP W 1248byte A2 AT, FHIER (MSOP) Kik#&1E
K5 (DIFOP) ##sssttn ™ EfR:

Packet Header: 4bytes
{~ PROTOCOL: 2bytes
Frame Header: 42 bytes LiDAR Model: 1byte
Time Stamp: 10 bytes
Resv. 25 bytes
Data Blockl

Data Block2 Flag bit: 2 bytes

Data Block: 1200 bytes . Same Data Structure Azimuth:2 bytes

Channel Data:96 bytes

Data Block12

LiDAR Data Resv. 4 bytes
Tail: 6 bytes
End Flag bit: 2 bytes

Header: 8 bytes
Data Block: 1238 bytes

Tail: 2 bytes

E11 LiDAR ¥¥E45#~ =K

6.2 EFIEM A H L (MSOP)

FHIE RS P Main data Stream Output Protocol, fij#%: MSOP

/0 RAL: waehit, F@T

19
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RN 5N 6699
6.2.1 ik

Wik Header 3t 42byte, FIFIR5I AR IR ALE, Bdm it~ R IR:

%9 MSOP Header ¥z %

Header (42 bytes)
K E
¥ B Offset E LA
(byte)
Header ID 0 8 55_aa_05_5a
R AT 4 2 0001
Resv 6 2
FR T R 8 4 4y 4 /> Byte, 4Byte Wi% 3 #itY
JERAR AR5 12 4
Resv 16 1
T FERS BE AR ic 17 1 1:0.25cm; 0: 0.5cm
£ FE kb A g -4 18 2 AT us
IS ) K 20 10 Bl 6 /> Byte &7, J5 4 4> Byte &bz
Resv 30 1
AT HRRBOCEE S
0x01:RS--LiDAR-16
0x02:RS-LiDAR-32
LiDAR Model 31 1 0x03:RS-Bpearl
0x04:RS-Ruby
0x05:RS-Ruby Lite
0x06:RS-Helios
Resv 32 10 TR AbHE, D J 4 i 5 A

T € SR R B RAC K RGN TR], 20 HE50y 1us, AT LSSk B3 A (KIR1)E 3.

20
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6.2.2 FHEHIX

W RPR, BAEHXEZE MSOP &, H % B il EAE 4 7r,  3% 1200byte. ‘B H 12
A~ data block ZH )%, % block K&l 100byte, 48 —2H 52 B EE%#E . Data block H
100byte [)=5 (A ELFG: 2byte MIbRELL, (1 Oxffee FR; 2byte [f] Azimuth, Fn/KFjiE
HAEER, SRS EXNE 32 M1 channel data, 7 1 4152%1) 32 @EE L.

GHIER 5 5EEMERR RS WIOHE 6 BHAE SO .

%210 Data Block ¥#lit5E X

Data Block (1200 bytes)
Data Block 1 Data Block 2 Data Block 3 Data Block n Data Block 12
0xff,0xee 0xff,0xee 0xff,0xee 0xff,0xee 0xff,0xee
Azimuth 1 Azimuth 2 Azimuth 3 Azimuth n Azimuth 12

Channel data 1 Channel data 1 Channel data 1 Channel data 1 Channel data 1

Channel data 2 Channel data 2 Channel data 2 Channel data 2 Channel data 2

Channel data 31 | Channel data31 | Channeldata31 | Channeldata31 | Channel data 31

Channel data 32 | Channel data32 | Channel data32 | Channeldata32 | Channel data 32

T KBl P, Data Block FI7FE1 32 ANl Hodls 471 e vk [l 9, 53081 32 i
TE B A7 5 [

6.2.2.1 channel data & X

Channel data & 3byte, =TT TFRREEGE, K7l TRRRESRER, WH
B -

%11 Channel Data ~iE3%

Channel datan (3 bytes)
2 byte Distance 1 byte Reflectivity
Distancel [15:8] ‘ Distance2 [7:0] | Reflectivity(J %15 &)

Distance & 2byte, AN cm, 7#%K 0.25cm.

21
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|1 FRTERIAEEE T L TrL =2
Ho. Time Source Destination
1 0.600000 192.168.1.280 192.168.1.102
2 p.ee0led 192.168.1.200 192.168.1.182
3 p.ee115e 192.168.1.200 192.168.1.182
4 9.001258 192.168.1.200 192.168.1.1802
5 0.802308 192.168.1.200 192.168.1.1802
6 0.603348 192.168.1.280 192.168.1.182
. 7 ©.803443 192.168.1.200 192.168.1.1802
~ Internet Protocol Version 4, Src: 192.168.1.208, Dst: 192.1¢

alee ....

= Version: 4

. 8101 = Header Length: 28 bytes (5)
v Differentiated Services Field: @x@0 (DSCP: CS@, ECN: Not-

0000 ©8.. = Differentiated Services Codepoint: Default
...... 00 = Explicit Congestion Notification: Net ECN-(
Tntal lenoth: 127A

0088 54 el ad 10 54 63 @0 Ba 35 60 le 22 BB 00 45 m T---1
84 fc 60 59 40 00 40 11 51 19 c® a8 @1 8 @ a8 Y
91 66 1a 2b la 2b B4 e8 ba 14 00 o1 o+
80 80 71 74 77 7a 00 B3 b0 85 BO 0O 60 66 00 60 qtu
38 6e Ob ef 90 0d Af fe ©6 0D 0O 60 0O 00 08 PO  8n
84 1c 80 80 ff ee/ |88 db) |81 48|5b &1 33 6c 81 3d
57 81 2F 7f 01 38 59 81 2d 7c @1 39 51 01 4b ff W -/
1 38 51 @1 4c ff @1 35 52 @1 39 ff @1 35 56 o1 801
48 ff 81 36 54 81 3f ff 61 3a 66 81 @f 3a 81 23 H- -6
24 60 f3 2f 00 a7 21 PG 88 31 00 91 24 06 78 3e -/
B0 6e 28 00 63 48 00 5b 29 @0 57 53 @@ 49 2c @0 n( -«
A7 Af 00 44 33 00 3f 4c [ff ee 88 ef B1 40 5e 81 GO-D
32 bc 81 3c 5a @1 2e 7d 01 37 5a @1 2d Je 81 39 214
43 81 4b fe 81 37 45 81 4b ff 01 35 42 01 39 ff C-K
81 35 44 91 48 fe @1 35 49 @1 3f ff @1 3a 53 01 5Dt
10 3e 81 22 24 80 f6 32 0@ a7 22 8@ 88 32 80 91 >
24 00 78 3b 00 6e 28 88 63 4b 00 5c 29 @8 56 52 % -x;
0 49 2c 90 47 51 @0 44 3e @0 40 50 ff ee 89 06 I,
91 48 5d 81 32 6b ©1 3c 57 @1 2e 98 €1 37 5f @1 @l-:
2d 7f 01 38 3b 01 4a ff 01 37 39 81 4b ff B1 35 - -8,
35 81 39 ff @1 35 35 81 47 £f @1 35 35 01 3f ff 5-9

12 MSOP fl/Ri
BLEA

41 ¢, 4E: Header ID;
Data Block #7.& 1% ;

6.2.2.2 FEMHEE X

1.% 4% 8.4 channel data 47, 3 7 X:
V%46 2oy 3E 5 4E a0+ o5 3 4
0x01,0x40.

2) ¥ $ 5 48 %, 16bit, A 16bit L5 5 EA K.
AT H: 0x0140,
)EHEAS BN T H T 3200
NARAEIE B S AN FELR, TitH,

5)#5 % 320*0.25 = 8m k.

2HAE Q8 A R AR BT X

D AEe 2oy A BALF+ <4 % 0x88,
0xdb.

2)4 #4548 % 16bit, % 16bit L5 5 82 HIE.
&7 % : 0x88dbs

3)4e A TR 35035,

% ¥4 100,

4) #%: 35035 E.

% ¢.42: Channel data 1 % Azimuth 14;

% ¢.42: Channel data 1 M| 3644,

\

78> Block H', RS-Helios %t (17K f FEAE /& 1% Block HF & — /N 18 IO il 2R By
I EAE . A BRI T A i as, M2 R R A EF S, AP e A
EI #8255 0.01 B,

6.2.3 1iJE

Wi (Tail) K 6byte, 4byte 77

5]

B f2=
58,

22

2byte [#] 0x00, OxFF.
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6.3 H&fE EH (DIFOP)

WA B B3, Device Info Output Protocol, f&#K: DIFOP

/0 KA. deacttt, WS Bikun 154 7788

DIFOP 52y T & P45 (S/ND « BEHFIRAG R EAHIREIFRAMEEE . ML
BEL. REGEE. BT E . BITIRE . W2 WHE B A& P 5“0 H "
W F P AT BLE S B2 DIFOP 3 24 B &% 1 & M S BARE B

—/N5E %) DIFOP Packet KRS AN R WL, HdEX, wiE. SN HdEat
1248byte: 1L 8byte [F2F Wik Header , 1238byte I%¥#E[X, LI 2byte 5i)E Tail.

Bl W R ARG I~ R PR

#12 DIFOP Packet /)54 4% 45 1)

Bkl o 75 B8 Offset KJZ (byte)
Header 0 DIFOP iR 5=k 0 8
1 LS T 8 2
2 PLK I 10 22
3 FOV & & 32 4
4 T 36 2
5 H LB AR AH AL 38 2
6 FERRE R AT 40 5
7 JEAR [ R A 45 5
8 JRACR A R A 5 50 5
9 AL R A 55 5
10 BRUE R A 60 3
11 W DT cgi AR5 63 4
12 FEM A& CRC 67 4
13 JEEAR %47 CRC 71 4
Data 14 B AF app %1 CRC 75 4
15 M T cgi %17 CRC 79 4
16 VONEIZFS 83 4
17 TR 87 4
18 T B 91 201
19 JF55 292 6
20 FEfbr el 298 2
21 BV 5 300 1
22 i ] [|) 20 77 50 301 1
23 2N 302 1
24 i [ 303 10
25 BITIRE 313 12
26 Tl EE 325 17
27 W2 W 342 18
28 2 SR i 360 1

23
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29 GPS ] PPS ki & )5 361 1
30 T g 362 20
31 GPRMC 382 86
32 I B AR UE 468 96
33 TP AR i 564 96
34 T g 660 586
Tail 35 i 1246 2

iE: &4 ¥ Header (DIFOP 2 #)3k) % 0xA5,0xFF,0x00,0x5A,0x11,0x11,0x55,0x55, *T4E 4 €L 694 & 57,

Tail W& 24 0x0F0xFO0.

5 U0 L 25 17 B 05 UM B A I 2 S P TS B o 0 SRR -
7 FEA B SRR R R

7.1 B

RS-Helios-5515 ££3E BLJ7 [ i) £ B2 [ /& -55°~+15°, K 32 MEOGE 2 L 32 il IE,
5 HSEE B R RN R AR 0N B R .

+15°

-55°
[E|13 RS-Helios-5515 1M 5 X

7.2 KRR R R

32 I R e R K ST BOISHE] N 55.56us. fE4&EAS MSOP Packet 1, & 12 4

Block, %/ Block i 1 ZH5¢ %211 32 LRI, Kltt— Packet 1 12 452 B MG EL

24
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o 32 JHIEWOLTE e R IT FIFRBE R 2 55.56us. RS-Helios IAFTTHE, k&M 7
FEIC R, B[l e KRR R I TB) o AR & R 3R

25
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%213 MSOP Packet H 5 [a] 5 B AN 5 1 A TR) i 7% &

Channel | Vertical Data Block
ID Angle 1 2 3 4 5 6 7 8 9 10 11 12
1 15° 0 55.56 111.11 166.67 222.22 277.78 333.33 388.89 444.44 500 555.56 611.11
2 13° 1.57 57.13 112.69 168.24 223.8 279.35 334.91 390.46 446.02 501.57 557.13 612.69
3 11° 3.15 58.7 114.26 169.82 225.37 280.93 336.48 392.04 447.59 503.15 558.7 614.26
4 9° 4.72 60.28 115.84 171.39 226.95 282.5 338.06 393.61 449.17 504.72 560.28 615.84
5 7° 6.3 61.85 11741 172.97 228.52 284.08 339.63 395.19 450.74 506.3 561.85 617.41
6 55° 7.87 63.43 118.98 174.54 230.1 285.65 341.21 396.76 452.32 507.87 563.43 618.98
7 4° 9.45 65 120.56 176.11 231.67 287.23 342.78 398.34 453.89 509.45 565 620.56
8 2.67° 11.36 66.91 122.47 178.02 233.58 289.13 344.69 400.24 455.8 511.36 566.91 622.47
9 1.33° 13.26 68.82 124.38 179.93 235.49 291.04 346.6 402.15 457.71 513.26 568.82 624.38
10 0° 15.17 70.73 126.28 181.84 237.39 292.95 348.51 404.06 459.62 515.17 570.73 626.28
11 -1.33° 17.08 72.64 128.19 183.75 239.3 294.86 350.41 405.97 461.52 517.08 572.64 628.19
12 -2.67° 18.99 74.54 130.1 185.65 241.21 296.77 352.32 407.88 463.43 518.99 574.54 630.1
13 -4° 20.56 76.12 131.67 187.23 242.78 298.34 353.9 409.45 465.01 520.56 576.12 631.67
14 -5.33° 22.14 77.69 133.25 188.8 244.36 299.92 355.47 411.03 466.58 522.14 577.69 633.25
15 -6.67° 23.71 79.27 134.82 190.38 245.93 301.49 357.05 412.6 468.16 523.71 579.27 634.82
16 -8° 25.29 80.84 1364 191.95 247.51 303.06 358.62 414.18 469.73 525.29 580.84 636.4
17 -10° 26.53 82.08 137.64 193.19 248.75 304.31 359.86 41542 470.97 526.53 582.08 637.64
18 -16° 29.01 84.57 140.12 195.68 251.23 306.79 362.34 417.9 473.46 529.01 584.57 640.12
19 -13° 27.77 83.32 138.88 194.44 249.99 305.55 361.1 416.66 472.21 527.77 583.32 638.88
20 -19° 30.25 85.81 141.36 196.92 25247 308.03 363.59 419.14 474.7 530.25 585.81 641.36
21 -22° 31.49 87.05 142.6 198.16 253.72 309.27 364.83 420.38 475.94 531.49 587.05 642.6
22 -28° 33.98 89.53 145.09 200.64 256.2 311.75 367.31 422.86 478.42 533.98 589.53 645.09
23 -25° 32.73 88.29 143.85 1994 254.96 310.51 366.07 421.62 477.18 532.73 588.29 643.85
24 -31° 35.22 90.77 146.33 201.88 257.44 313 368.55 42411 479.66 535.22 590.77 646.33
25 -34° 36.46 92.01 147.57 203.13 258.68 314.24 369.79 425.35 480.9 536.46 592.01 647.57
26 -37° 37.7 93.26 148.81 204.37 259.92 315.48 371.03 426.59 482.14 537.7 593.26 648.81
27 -40° 38.94 94.5 150.05 205.61 261.16 316.72 372.27 427.83 483.39 538.94 594.5 650.05
28 -43° 40.18 95.74 151.29 206.85 2624 317.96 373.52 429.07 484.63 540.18 595.74 651.29
29 -46° 41.42 96.98 152.54 208.09 263.65 319.2 374.76 430.31 485.87 541.42 596.98 652.54
30 -49° 42.67 98.22 153.78 209.33 264.89 320.44 376 431.55 487.11 542.67 598.22 653.78
31 -52° 4391 99.46 155.02 210.57 266.13 321.68 377.24 432.8 488.35 543.91 599.46 655.02
32 -55° 45.15 100.7 156.26 211.81 267.37 322.93 378.48 434.04 489.59 545.15 600.7 656.26
14 MSOP Packet "X I8l ¢ 3 ANO s AR 18] i 7%
Vertical Data Block
Channel ID Angle 1 2 3 a 5 6 7 8 9 10 11 12
1 15° 0 0 55.56 55.56 11111 11111 166.67 166.67 222.22 222.22 277.78 277.78
2 13° 157 157 57.13 57.13 11269 | 11269 | 168.24 | 168.24 223.8 223.8 27935 | 279.35
3 11° 3.15 3.15 58.7 58.7 114.26 114.26 169.82 169.82 225.37 225.37 280.93 280.93
4 9° 4.72 4.72 60.28 60.28 115.84 115.84 171.39 171.39 226.95 226.95 282.5 282.5
5 7° 6.3 6.3 61.85 61.85 117.41 117.41 172.97 172.97 228.52 228.52 284.08 284.08
6 55° 7.87 7.87 63.43 63.43 118.98 118.98 17454 174.54 230.1 230.1 285.65 285.65
7 4° 9.45 9.45 65 65 120.56 120.56 176.11 176.11 231.67 231.67 287.23 287.23
8 2.67° 11.36 11.36 66.91 66.91 122.47 122.47 178.02 178.02 233.58 233.58 289.13 289.13
9 1.33° 13.26 13.26 68.82 68.82 124.38 124.38 179.93 179.93 235.49 235.49 291.04 291.04
10 0° 1517 1517 70.73 70.73 12628 | 12628 | 181.84 | 18184 | 237.39 | 237.39 | 29295 | 29295
11 -1.33° 17.08 17.08 72.64 72.64 128.19 128.19 183.75 183.75 239.3 239.3 294.86 294.86
12 -2.67° 18.99 18.99 74.54 74.54 130.1 130.1 185.65 185.65 241.21 241.21 296.77 296.77
13 -4° 20.56 20.56 76.12 76.12 131.67 131.67 187.23 187.23 242.78 242.78 298.34 298.34
14 -5.33° 22.14 22.14 77.69 77.69 133.25 133.25 188.8 188.8 244.36 244.36 299.92 299.92
15 -6.67° 2371 2371 79.27 79.27 134.82 134.82 190.38 190.38 245.93 245.93 301.49 301.49
16 -8° 25.29 25.29 80.84 80.84 136.4 136.4 191.95 191.95 247.51 247.51 303.06 303.06
17 -10° 26.53 26.53 82.08 82.08 137.64 137.64 193.19 193.19 248.75 248.75 304.31 304.31
18 -16° 29.01 29.01 84.57 84.57 140.12 140.12 195.68 195.68 251.23 251.23 306.79 306.79
19 -13° 271.77 271.77 83.32 83.32 138.88 138.88 194.44 194.44 249.99 249.99 305.55 305.55
20 -19° 30.25 30.25 85.81 85.81 141.36 141.36 196.92 196.92 25247 25247 308.03 308.03
21 -22° 31.49 31.49 87.05 87.05 142.6 142.6 198.16 198.16 253.72 253.72 309.27 309.27
22 -28° 33.98 33.98 89.53 89.53 145.09 145.09 200.64 200.64 256.2 256.2 311.75 311.75
23 -25° 32.73 32.73 88.29 88.29 143.85 143.85 199.4 199.4 254.96 254.96 310.51 310.51
24 -31° 35.22 35.22 90.77 90.77 146.33 146.33 201.88 201.88 257.44 257.44 313 313
25 -34° 36.46 36.46 92.01 92.01 147.57 147.57 203.13 203.13 258.68 258.68 314.24 314.24
26 -37° 37.7 37.7 93.26 93.26 148.81 148.81 204.37 204.37 259.92 259.92 315.48 315.48
27 -40° 38.94 38.94 94.5 94.5 150.05 150.05 205.61 205.61 261.16 261.16 316.72 316.72
28 -43° 40.18 40.18 95.74 95.74 151.29 151.29 206.85 206.85 262.4 262.4 317.96 317.96
29 -46° 41.42 41.42 96.98 96.98 152.54 152.54 208.09 208.09 263.65 263.65 319.2 319.2
30 -49° 42.67 42.67 98.22 98.22 153.78 153.78 209.33 209.33 264.89 264.89 320.44 320.44
31 -52° 43.91 43.91 99.46 99.46 155.02 155.02 210.57 210.57 266.13 266.13 321.68 321.68
32 -55° 45.15 45.15 100.7 100.7 156.26 156.26 211.81 211.81 267.37 267.37 322.93 322.93
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8 Wi

FEAE P B I R, BeA T IB 3 — L DL A48 F 7 T ) ) L, AN B2 426 13823 LK)

e 7 AR X I R ol LR i o

I G

R I

Interface Box 4L /4 4R/
JTASE /TN KR

Fi#¥ Interface Box 5 LI i (I B 26 2 T AA B))

BL# LA R

Fi ¥ Interface Box LIHITE /R A&7 IEH
K2 Interface Box 5 HLIR /15 75 Uity I HE L8 2 T AR B))

B AE A B AT E

A6 5 N LR S A P 75 IE

oA N HLR ) R L SR R (12V R NS AT T
WARR=20)

0 7 B 75 22 T THT A 5 7K S B A G A M 22 2 T4 M K R

Bk N B TERS, ER A B

B M IE R B IER

DA F o ity 9 2% T B A2 15 IR

1 A AN ARt (140 wireshark) K 7 B A2 5 A IR
SR P 75 I B RN LAt T B BEL L P 8% (14 22 4= R A

o PR L IR R

HREHRA

Wireshark #] DLz 31 £ 8 H 2
RSVIEW A &R =

SRV LB k4%, I L1247 RSVIEW J@ i By k1%

B LN ) TP i B AT 82 4% 4 1) 1 bk — 3

fifiik RSVIEW L 1fi ) Data Port % & 1IEffi

Tk RSVIEW 223 H sk BliC B SCAF AR H SA L & AR o] S04
Wi\ wireshark H 53¢ £icdf £, 72 MSOP K245,

BEAATEAUR BRI 2%

BFRUA X 268 2 75 A KR ) L At o 2% S0t A B R B o 2R

BFOA I % v 75 1A SHL A 0 245 3 6 DA A A8 K e e Al
e I 2 K dfm PH 26

BN P PR 1 R 11 428 B A 75 A SR

MERIM A M4 B, HERMIAR SHAEZEIUR

JCik R GPS/PTP WA

BN A R D o [ AP A D) 4 B IE AR T
A GPS LB} %A 9600bps, 8bit X, TR KAL, {5147
1

ik GPS BELA YA 3.3V TTL i /2 RS232 Hi°F
fifith 1PPS fkphiZE st H % 2 IEA

fifiik GPRMC [ NMEA 35 B 4% 3L EAfi

i\ GPS AN Interface Box JLith

A GPS BRI R] T A 2401 i

TN GPS Biab T2 4)

i\ PTP Master [RIZB VRS2 RFG 4 ET PTP Prid
i\ PTP Master /&5 1E % LAF

VLA 1 % e 5% JE e i

% T T 2311 DHCP ThAg ke i i 2% P BB 5 BAL AR 1K) 1P N IEHY
I 1P
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ROS WKZENR/s M M A REER | @  BLILRIEH, &Ky ROS SREh4HE [ &t AT 75 Wi R,
A XA W e s oy BB AR — W AT R

IR

peis S

HY

RSVIEW i s = —451 | @ W2 windows 10 &%t % B RSVIEW 1§ H 5 windows 7 A
2% Kigfr
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F$3% A Web 1% 35S

#efF.

RS-Helios-5515 Web il BR B Device IP Z8{b 454k, i) ERIA Device IP & 192.168.1.200,
2 F P st Device TP M) Web il 28 58 Sy 2 1) 1P Hodik .
VA A2 R TSR e S AE G B e i, A P 4 T 1A 1 R ) U B U [R) 4 £ TP Mk (BRIA

Device IP “192.168.1.200” ) #ENTFEIA Web B 11, B LERIAN “Device” £

A1l HEER

K Web RPN B AE R UL, W1 B P

X

@ Robosense Lidar Info +

< c o0

rcobosense

| Device | Setting | Diagnostic | System |

A 22| 192.168.1.200/cgi-bin/device info.cgi

Top Board Firmware Version: 01050007
Bottom Board Firmware Version: | 01030731
1102201

1101521

Software Version:

Motor Firmware Version:
Hardware Version:

S/N: 2410BACSC542
Mac Address:
Model:

40:2C:76:8D:57:6F

N N
5 S
.
o
£ g
o
o

1. Top Board Ay F AR [ 1 il AR s

2. Bottom Board 4 JECHR [l 4 i A

3. Software Version A RA ;

4. Motor Firmware Version A FEALAR AR ;
5. Hardware Version T it 45 ;
6.S/N & T 55

7. Model /7 5,

A-1 Web i &5 TUE B

29



RS-Helios-5515 i/ Fiit

A2 BESHEE

M T “ Setting” A2 N TRIASHORE U, FEMALTT B Device IP. 315, [, s

LS B R SETHREVE « 7~ 3 S D RER IR U0 N B P «

@ Parameter Setting X +
< C O A TZ%| 192.168.1.200/cgi-bin/param setting.cgi
rcoosense
‘ Device - Diagnostic | System ‘
General Setting Angle Pulse Setting

Device IP Address:
Device IP Gateway:
Destination IP Address:

MSOP Port Number(1025~65535): 6699
DIFOP Port Number(1025~65535):

Return Mode:
FOV Setting(0~360): \CImDEG
Phase Lock Setting(0~360): DEG

|

Rotation Speed(0/300/600/1200/1500):

Time Synchronization Source: PTP-GPTP v

RPM

Operation Mode: High Performance v
Noise Filter: ON
‘ Save ‘

Kl A-2.1 Web 3 A R EAE B
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LSRR (BRI /T HEBIR, ¥4 Destination IP BEE A 255. 255. 255. 255 MK #&#:
3, BRIAH A 192. 168. 1. 102;

2. A H 4 MSOP A1 DIFOP () %# s 1, {E T 10257655355

3.Return Mode THiFT iR (BRIND /85 /B i /Al YA [l i
A ATREE FOV, FRETEE 0° 7360° , 4 U A H 15 X 3kt 2 B
5. F P AT BB BOE R, SR 600rpm (BRIA), 1200rpm;

6. HP A "4 “Time Synchronization Source” %3 GPS. PTP-P2P. PTP-E2E fll PTP-
gPTP #fi5E [R5 75 2

7. PR i “Operation Mode” &£ TAEM, 437N Standby/High Performance (ER
N SR TR, 2iE$E Standby B0, BIA ALK ST A84F 1 TAE .

@ Parameter Setting X ar

< C 0 A FZZ£| 192.168.1.200/cgi-bin/param setting.cgi

rcoosense
‘ Device - Diagnostic | System |

General Setting Angle Pulse Setting

Trigger Mode: B Model(+25%) [J Mode2

Group Switch: U All On All Off

Group |Pulse Trigger Switch|[Pulse Start Angle| Pulse Width Pulse Step
First Group: OonN 0.0 DEG|| 10000000 ns|| 36000 )EG
Second Group: JoN ”ﬁ"m"m

| Save ‘

B A-2.2 Web i fA B fih R €
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1.Angle Pulse Setting: 7EULA: NEAT M LA R DIRE VOB, A B fid R D RE BRI G FAT

2.Trigger Mode: jE4afMHA PR, B 1 GRIAIKTEIE N 25% (BRILD , Bk 2 il
F K 56 AN

3.Group Switch: JJ3 /<] “Pulse Trigger Switch” , 4/Ji%& “AllOn” I, 4#IFE G
SYNC fil kB &, BRIy “All Off” ;

4.Group: A NXS R SYNC OUT 2H, RS-Helios—5515 P47 SYNC OUT1 & SYNC OUTZ2, {HH]
PEET H 5 SYNC 0UT1, Bk iEEF “3K 2 Time Synchronization 2 15 X7, Kk

HA [First Group) "JH, Second Group PJ B HAELL;

5.Pulse Trigger Switch: JF /& /X Flfil K iRE, 4 Pulse Trigger Switch A&k “ON” JF/H
JEIRTUN AT AR, R PR IR A T IR A

6.Pulse Start Angle: FJBIE X MG, BOAMEN 0 B2, FAEFT N 0.1° AEEUY

7.Pulse Width: 7] & XN K SE, BRIMEN 10ms, Fi BT N 20ns FJEERE, H25H
BN 50%:;

8.Pulse Step: T B EXS MM, BRUAMEY 360 FZ, MIAET N 0.05° AT,

1.Device IP 1 Destination IP F57E[R—M B, BN AT GES SO0k IE &,
2.MSOP F1 DIFOP 18 (I3 24 1025~65535, H MSOP i 11 DIFOP 3 K AT 5 B M [F — 3 15

3 T i T “Save” , HROR TN R AR B AR AL

A3 & EWIHEITIRES

il

BE AT SER AR TR, B, B SRR, TGRS E R, R
LD ReiRun T E R -
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@ Diagnostic info x  +

<« C O A FZ2£| 192.168.1.200/cgi-bin/diagnostic_info.cgi

'@' rcbosense

Device | Setting _ System

Operation mode: High Performance
Voltage Monitor:
Vol _ASV0:[50

V Vol Bot_12V:[124 V Vol Bot 5V:[51 \4

Temperature:

Top_Temp_Near_FPGA:[527 °C Top_Temp_On_Chip: [50.6 °C Bot_Temp_On_Chip:|588 °C

Sensor Current 1.03 A

RPM: 599

Laser Status: ON

GPS Dara: NULL

GPS Starus: Absent

PPS Status: Absent

PTP Status: UnLock

PTP Master Offset:

Phase Lock Status: | Lock

Phase: 0

Start-up Times: 202

Elapsed time: Total TO: 80h, 13min -40°C T1: Qh, Omin -40°C~-20°C T2: |0Oh, Omin -20°C~0°C T3: | Oh, Omin 0°C~20°C T4: Oh, Omin
20°C~40°C T35: |6h, 52min 40°C~60°C T6: |33h, 2min 60°C~80°C T7: |40h, 17min 80°C~-100°C T8: | 0Oh, 2min -100°C T9 0Oh, Omin

[ A-3 Web Sz F4RAs /B S I

iR

1.Voltage Monitor NI & HUE IS, ¥4 1E+F Standby BEUR, AL 2AF LT HE;

20 e B AT BB T IR
3. A RPM ZRHUBC & 2 i S e £ 12

4.Laser Status F“On” (ERIN) FI“Off' HFIIRES, H P i & Standby U A Off”;
5. P AT &% Star-up Times FRECY AT % % 2R sk, BRI E G 2 2 in—%;
6./ ' Al &5 Elapsed time Total TO $RHUIA £ S I8 4T I [B) FA 4 7E &I B T SR vh AR [A]

LA TURGE AR 1 4

247 Ve I/ FRRAE AR 2L, 15 A AT RO 4 T2 754 Standby #2325 AN I AG 71 5025 2 75 1R 9 TAE

3.4 JA S RBON EFT B Tmin JERIHT, B TAER KON 1min 23—,

A4 BLRBEHETR

AT “System” I AT KB A AR
W

LAERLF R TR A, k% 3 S

JRAR . B Web A HANLEPFREATTH 2], #R0E

2T AT B SR, R AT
T Rl T (AR AER TS0
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@ Firmware Update X+

& C O A FZ=£| 192168.1.200/cgi-bin/firmware_update.cgi

‘ rcobosense

| Device | Setting | Diagnostic -

Top Board Firmware Update: |M‘ S ‘M
Bottom Board Firmware Update: | 15B5#t | fosig et [ Update |
Software Update: | jrizavat ‘*ﬁﬁ&‘&@ﬁﬁ ‘m
Web App Update: [ | e [ Update |
Motor Firmware Update: | razaveld ‘ﬁﬁ%‘(}ﬂﬁ# ‘ Update

Config File Update:

K A-4 SISO

3RF T A S A4 A2 s R [ A 44 PR

FORIEKY), M S “Update”

@ Firmware Update x  +

&« cC O A FZ£ | 192.168.1.200/cgi-bin/firmware_update.cgi
rcobosense

| Device | Setting | Diagnostic -

Top Board Firnrware Update: | ezl | Ansi(Emfs [Update |
Bottom Board Firmware L'pdale:‘ B4 | helios_bot_01030731.bin ‘ Update ‘
Software Update: ‘W [ Update |
Web App Update: [ | s [ Update |
Motor Firmware Update: \M\ AR [ Update |
Config File Update: ‘M‘ ESrasdadpvyia ‘M‘

K A-6 mdiThg

[t | srosrpmmmess [Updte |

« MyFileAudit > louieliu » 2021-10 v U | EE2021-10
= - m
N OER =E
helios_bot_01030721.bin 2021/10/20 20:14  BIN 32f%
if
'
v o<
XEN): |helios_bot_01030731.bin ~| BN 3% *bin)
Q) W

K A-5 SEFEAFTHE

4.0 T BN R e AT BB E S, B
SE R BT R M T AR B R R &

TH K

-~ +
< X O & FEd| 192.168.1.200/cqi- bin/firmware_update.cgl
Init for upgrade, please wait...

Imit ...

Inii ==~

Bottom Board Firmware is Upgrading...

Evasing 0%

Erasing 1994

Erasing 39%%

Erasing $9%

Erasing 79%

Erasing 9994

Bot bin Erase Complete! Regin to Write...

Writing 0%

Writing 190

Writing 39%
Wriring S0%
Wiiliing 690

W 8995

Successful! Update the new firmware of bottom board! Lidar is rebooting!

A7 THRE)

EE: HREAMBE TS T ERTG IR TS, 50 2R

o EARTHF AR F B HEL RIS "Helios _top " IFZHLE F4% ".bin"

o JEARTHHSCAE NP HL E T4 "Helios _bot " B4 G4 " bin"

o BAFTHR SR B LRI SR "Helios _app " IfF 2 BB " elf"

« Web App FHECHE 058 3 % B R 4%% "Helios _cgi " 72045 5 4% " tar.gz”

« BHLE IR RO P2 L 2RI 4 "Helios _mot " i #Hn 254 " .hex"
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PR B &8 fras € T

BEAL N AN TE 5 BT S AME B E S (TP B A A

B.1 HHL¥EHE (MOT_SPD)

P HET TR (Gt 2bytes)

ur)
o

bytel l byte2

\wi
&
and
(a{ay

MOT_SPD

TAFE UL -

(1) ABFA72% F DATIC B LS ) A0 AL 3

(2) Bl A74d R A R o =X

(3) BCEFHEINFRM T

(byte1==0x04) && (byte2==0xB0) : #4i# 1200rpm, K% iEs:;

(byte1==0x02) && (byte2==0x58) : #:i# 600rpm, %N ek,
Mg B HARAE, B S 0.

B.2 DIKM (ETH)

PLKM &8 (3L 22bytes)

5 bytel ‘ byte2 ‘ byte3 ‘ byte4 byte5 ‘ byte6 ‘ byte7 ‘ byte8
ifie LIDAR_IP DEST_PC_IP

JE2=] byt | bytel0 | bytell | bytel2 | byte13 | bytel4 | bytels | bytels
Diee MAC_ADDR port1
JE2=] bytel7 | byte18 | bytel9 | byte20 | byte21 | bytez2 |

ifie port2 port3 Port4

A AR UL

(1) LIDAR_IP &y LiDAR [P35 IP Hihit, (54 4byte

(2) DEST_PC_IP A H PC /) IP Mk, 54 4byte

(3) MAC_ADDR & LiDAR ] MAC $iht

(4) portl~port4 Ni 1555, portl 4 MSOP £ LiDAR #iith i 1145, port2 4
MSOP 1 H ) PC 4203 15, port3 >4 DIFOP £ LiDAR %t () 4<$¥% 71, port4 Ay DIFOP

A H B PC B 5 . BRINIE LY portl Al port2 W EAHIE, port3 A1 port4d i3 & A [F .
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B.3 FOV #% & (FOV_SET)

FOV & (3% 4bytes)

e bytel ‘ byte2 byte3 byte4
iR FOV_START FOV_END
A AT AR UL :

W B A% i A SOBE B/K T A Y, FOV_START Al FOV_END A% 0~36000,
STRLFE 0~360°, 767 XN Ruitsst. thl: byte1=0x5d, byte2=0xc0, byte3=0x1f,
byte4=0x40, :

FOV_START = 93*256+192=24000

FOV_END = 31*256+64=8000
T A R S 17K A FEYE T Dy 240.00°~80.00°,

i LAk byte & i/ bR T HER S REAT 5

B.4 HHLEHAHAHAL(MOT_PHASE)

IS FSS (3 2bytes)
e bytel ‘ byte2
ViRe MOT_PHASE
AAF R UL :

VA BN BB (e A, B4 GPS 1) PPS kb, RAE(EIEH 0~360, XfM
A 0~360°, Aty Ao Kimds, Ebf: byte1=0x01. byte2=0x0e, N HEHLEESAHAE
9 1*¥256 + 14=270;

TE: BLL byte & i+l 2t il Ja BEAT 5

B.5 EAMR &4k 4<(TOP_FRM)

EWRBEIfFRRZ (3£ Shytes)
e bytel ‘ byte2 ‘ byte3 ‘ byte4 ‘ byte5
g TOP_FRM
FAE AU

RS 5 R A SO RRAS S X R, SR R AR
iR AS: 0001020500
RIB iU HE ARAS 5 4: - 00001020500
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B.6 JEIR [E4AR 2 (BOT_FRM)

JRAR Bl AS (3% Sbytes)

e bytel | byez |  byte3 byted byte5
iR BOT_FRM
AT AU :

IRA T 5 [ A SCHFRRAS T X L, RS R U T -
Dt A5 0001010107
Rt ficA 5 Jy: 0x0001010107

B.7 HHLEHRA (MOT_FRM)

WAFARAS (3t Sbytes)
5 bytel ‘ byte2 ‘ byte3 ‘ byte4 byte5
e MOT_FRM
A B

ZRA S 5 [ SO RRCAS SRR, KRR R T
iR AS: 0020 11 26 01
B E U A5 5. 0x0020112601

B.8 K2 (SOF_FRM)

WAFARAS (3t Sbytes)
e bytel | byte2 | byte3 byted byte5
hie SOF_FRM
AT AU

IRAS 5 5 [ SCHERRAS 5 6 8, SRR R R
HiE A S: 002012 15 21
BRI i A5 0x0020121521
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B.9 EHMAKHE (COR_VERT_ANG)

REMRMETFE (3L 96bytes)

% | bytel | byte2 | byte3 | byed | bytes | bytes | byte7 | bytes | byte9
Tife 1 JEE AR 2 JEEEE AR 3 EiE AR

Achs byte10 ‘ bytell l byte12 byte13 | byte14 | bytel5 | bytel6 | bytel7 I byte18
Thi 4 JWIE A 5 3 I A 6 W IE I

Achs byte19 ‘ byte20 l byte21 byte22 | byte23 | byte24 | byte25 | byte26 | byte27
i 7 W IE A 8 W IE I EL A 9 I

7% | byte28 | byte29 | byte30 | byte31 | byte32 | byte33 | byte34 | byte3s | byte3s
Thie 10 JE 1 A 11 JETE T A 12 JE T8 B A

#% | byte37 | byte38 | byte39 | byte4o | bytes1 | byted2 | byte43 | byteas | bytess
DIk 13 EEREEAE 14 MEREAE 15 MG EEANE

% | byte46 | bytea7 | byteas | byte49 | byteso | bytesi | bytesz | bytess | bytess
ke 16 JHiE E H M E 17 I8 A 5 18 JHIE A%

% | bytess | bytess | bytes7 | bytess | byteso | byte60 | byte61 | byte62 | bytes3
Tt 19 EEREAE 20 BIEREME 21 BEREMAE

5 byte64 ‘ byte65 ‘ byte66 | byte67 ‘ byte68 ‘ byte69 | byte70 ‘ byte71 I byte72
ifie 22 JEIEE B 23 i B A 24 JEIE I E A

5 byte73 ‘ byte74 ‘ byte75 byte76 ‘ byte77 ‘ byte78 | byte79 ‘ byte80 | byte81
ke 25 JHIE T B 26 JEIE T A 27 JEIE T B

5 byte82 ‘ byte83 ‘ byte84 | byte85 ‘ byte86 ‘ byte87 | byte88 ‘ byte89 | byte90
ke 28 JHIE T B 29 JEIE T B A 30 @GR E M

7% | byteo1 | byte92 | byte9s | byte9s | byteos | byteos | |

Tt 31 I EE A R BEREME

A7 UL

(1 MAREENX P NIESR, SAEEREEMEDH 3 4> byte HE, P15 14> byte &ox

1A, 5 2 MER 3 4 byte 2R LA, A7 it R Komi s

(2) FRIETHIEE 14 byte J&PEDy 0x00 NIHIETE B A OVIE, JEIEY 0x01 NIEIE 3 &

FAE N
(3) 4 A FE AR LBS=0.01;

(4) BIAEIE 1 5472 HME A byte1=0x00, byte2=0x05 %+t 5, byte3=0xd6 %
Rl -2t 214, NEE 1 AEEAEEN:  (5%256+ 214) *0.01=14.95°
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B.10 /K- Pw#E AR (COR_LHOR_ANG)

REMRMETFE (3L 96bytes)

% | bytel | byte2 | byte3 | byed | bytes | bytes | byte7 | bytes | byte9
ke 1 BB K 2 B KPR ES F E 3 BIE KRS
Achs byte10 ‘ bytell l byte12 byte13 ‘ byte14 | bytel5 | bytel6 | bytel7 I byte18
Dt 4 EIE KPS 5 JEIE KPS M 6 JEIE K TS M
Achs byte19 ‘ byte20 l byte21 byte22 ‘ byte23 | byte24 | byte25 | byte26 | byte27
i 7 SEIE KPR 8 I KT A% 1 5 9 JHIE K A% 1 B
7% | byte28 | byte29 | byte30 | byte31 | byte32 | byte33 | byte34 | byte3s | byte3s
Dt 10 JEIE KPS A % 11 JEIE KPS fA 12 JEIE KPS fA
#% | byte37 | byte38 | byte39 | byte4o | bytes1 | byted2 | byte43 | byteas | bytess
ke 13 JEIE KPR 14 JBIEKFIRE 15 J@IE K ImF
% | byte46 | bytea7 | byteas | byte49 | byteso | bytesi | bytesz | bytess | bytess
Thke 16 IIE KT % A 17 B KPR f 18 B K P f1
% | bytess | bytess | bytes7 | bytess | byteso | byte60 | byte61 | byte62 | bytes3
Thke 19 I IE KT hfe A 20 JBIEKFImA% A 21 JBIE KPR A
5 byte64 ‘ byte65 ‘ byte66 | byte67 ‘ byte68 ‘ byte69 | byte70 ‘ byte71 I byte72
ke 22 JBIE KPS 23 JWIE KRS 24 WIE KRS
5 byte73 ‘ byte74 ‘ byte75 byte76 ‘ byte77 ‘ byte78 | byte79 ‘ byte80 | byte81
ke 25 JEIE KPS 26 JWIE KIS 27 JWIE KRS
5 byte82 ‘ byte83 ‘ byte84 | byte85 ‘ byte86 ‘ byte87 | byte88 ‘ byte89 | byte90
ke 28 JEIE KPS 29 JWIE KPS 30 HIE KIS
7% | byteo1 | byte92 | byte9s | byte9s | byteos | byteos | |
Thke 31 IEIE KT A% £ B 32 M KFIm% A

AFAE AL

(1 AEAERNX S NIES, FAEER AW A 3 A byte 41, HrP3 14> byte
FORIES, 552 FIH 3 4 byte AL FEIIME, 7R Ko .

(2) FRIESIEE 1A byte J&YEy 0x00 NEIE K P M B2V 1E, J&IEH 0x01 i@ TE
KPAw S R B

(3) FFAi# A FEAE Y LBS=0.01;

(4) BIWEEIE 1 AR5 1A byte1=0x01, byte2=0x01 HHpi+#H] 1, byte3=0x96 #%
e+ 150, MBEIE 1 AT WA2 A BEE N : - (1%256+150) *0.01=-4.06°

B.11 #7315 (SN)

FF 5 %73 (3t 6bytes)

bur
Jo

1byte ‘ 2byte ‘ 3byte ‘ 4byte Sbyte 6byte

\wd
&=
and
[aay

SN

Ml mac Hhik, DL 16 #Ef 3k 6bytes HUE TR R B &A1
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B.12 EArHLIREh#HA1E/E RS (SOFTWARE_VER)

LAIHERSN IR EER (3t 2bytes)

A=) bytel ‘ byte2
YiRe SOFTWARE_VER

Rt LA HURASREE B .

B.13 HBf[A] (UTC_TIME)
B H %4728 (3% 10bytes)
Fe bytel | byte2 | byte3 | bytes byte5 byte6 byte7 | byte8
DIk sec us
e byted | byte10
TR us
VE: us{HIEH: 0~999999;
B.14 Z1TRZE (STATUS)
BITRAFFEEIL 18bytes
e bytel ‘ byte2 byte3 ‘ byte4 byte5 ‘ byte6 byte7 ‘ byte8
T Idatl_reg Vdat Vdat_12V_reg Vdat_5V_reg
55 byte9 | bytel0 | byte1l | bytel2 | byte13 | bytel4 | byte1s | bytel6
Tk Vdat_2V5_reg Vdat_APD P B R A
e 17byte ‘ 18byte 19byte ‘ 20byte 21byte ‘ 22byte ‘ 23byte ‘ 24byte
B8) i PR A
5 25byte | 26byte | 27byte | 28byte | 29byte |
B8) i PRI R A

7E:  [Value) fUFEXT R offset F717 e 57 Jm 15 H ) 3k il 204

WAF UL

KM R, mALERT, (RALAE)S

(1) Idat BB IR, HTE RN 2byte A HRTHE A

Idat=Value_temp/4096 *5A

Ebim, 4 bytel = 0xc8, byte2 = 0x02 I, SZPR I

Idat =Value_temp/4096 *5A= 0x02c8/4096 *5A =0.87A

(2) Vdat, 4% 5 HHRME, AR/ H 2byte A, FgHUE R AT
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Vdat = value/4096 V

Vdat_12V_reg = value /4096 * 24.5V
Vdat_5V_reg = value / 4096x11V
Vdat_2V5_reg = value / 4096x10 V

Vdat_APD

= 516.65*(value)/4096-465.8 V ({E 9 1 1E)

PAE A TR A AR AR IR (V) .

B.15 &2 (FALT_DIGS)
BERCHT &S (3t 40bytes)

) bytel l byte2 byte3 ‘ byte4 byte5 byte6 byte7 byte8
B%)i3 temperaturel temperature2 temperature3 temperature4
5 | byted | bytelo bytell | byte12 | bytel3 | bytel4 | bytel5 | bytels
Ui temperature 5 r_rpm lane_up lane_up_cnt Top_Status
ias2 bytel7 byte18 byte19 ‘ byte20 byte21 byte22 ‘ byte23 byte24
Bt | Top_Status | GPS_Status Py B IR 8
e byte25 byte26 byte27 ‘ byte28 ‘ byte29 ‘ byte30 ‘ byte31 ‘ byte32
g PN A A A P
55 | bywe3s | byte3s byte35 | byte36 | byte37 | byte38 | byte39 | bytedo
g PN A A A P

7E: [Valuel fRFEX I offset
AT

iR

TR R HER RO, SRR, A TR AR S

(1) temperature2, temperature3, temperature4 ;& HAMAR FiRE. HEHHE A

temperaturel,temperature5 4} 5 4R / £ FPGA & F i

WL

AT PPS 15 5 A1 GPRMC {5

BN a0 A2 [F] 25 5] UTC. bit A5 LR

temperature2&3&4=200*( value) /4096-50

T EAE R/ 2byte ZH S

temperature1&5=503.975*( value) /4096-273.15

(2) byte18 f& GPS 15 S NIRE A7 4% gps_st, ZAFasfliH 3 ANEksSr, AT Hw

SREAR FRER S RGIET

(ARS8 2 15 % A b 1

GPS F5MINRA T3 GPS_ST
FeRF 5 Tike REME R
bt PPS Fri&: 0 PPS {552
PPS_LOCK 1 PPS 5 5%
_ GPRMC #ri: 0 GPRMC {5552
bitt GPRMC_LOCK 1 GPRMC {5 5H &
it UTC $ b ik 0 LiDAR P35} (R 3EF F UTC i R) AT [ 25
UTC_LOCK 1 LiDAR P} [F) IEZEAN UTC i R34 T [ 25
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Bit3 GPRMC $i R

TN

EEETVN

Bit4 PPS % NIRZS

PRI

0
1
0
1

AN

bit5~bit7 TiEE

X

N/A

(3) HHL S5, 1 byte32 Fl byte33 BTV, HHEARWIT:

FLLSER 3438 = value

Fbinr, 4 byte32 = 0x58, byte33 = 0x02 K, r_rpm=0x0258=600rpm.
(4) HAhZFAEd 2 WA F & A7 4%

B.16 GPRMC ¥#Ef.-ASCII FE ¥ E 57

GPRMC H BT T 86 N7, MHEAMER GPS B4 i 1Y GPRMC 8 B K HidE
N 5E R A T R GPRMC Y 2, 7L ASCIL i 3H AT i b &
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3% C RSView

FEA B s pobs FE 2R A /) RSView FREX. ATRLAL . fRAZANE]IL RS-Helios 4 .
XM RS-Helios 153 2 R 46 %E, T LAMEH —8 40 2% TR L4, 540 Wireshark F1 tep-
dump. {EX}TRAIAALIZ L0, i RSView & B NERERAIZE 5 SLEL =0, AR RAE A1

WA A RSView3.1.7.

C.1 ¥fFThee

RSView #2{itKs RS-Helios Hidfa AT SN nI AL I DI fE - RSView tHBE[RIBRAF A peap 3L
PR BE, (HRIEARE SR peapng # =S

RSView ¥ RS-Helios 73 35 &l Al R A—AN . BRI SR 250 B 8 LFI R
AEUE, GIANEOF . WAL BRE . ACEAEMBOCER T 5. Ao R R T IR
9 CSV #%3, RSView3.1.3 PUG HIARASSZHE Tt LAS A aCR08E: AT HIRAS AN SCHs &
LAS. XYZ 87 PLY & CfF.

RSView JT & [ DI fE:
® i DUKM SE /R8s
® S HIEICFARAE N PCAP A
®  IC3R1 PCAP SCA4H [
o ANFEIRM AT, GIanEEE . W, KT RESESE
o M TIR MR
o R n s Ty CSV Akt
o JEMHTA
® K[l R I L 22 o [F] I R
® URIHBEK RS-Helios H/NI R

® IR
C.2 #&3E RSView

RSView [1)% 25 SC A3 % Windows (1] 64 1 354 F R4t , 225 /I 75 B 2 25 A 1
7] LLAM Robosense B M (http://www. robosense. cn/resources) i 5 H kA<
RSView 34, ST IR IR EAERI 7], 223858 o S S A e =, %
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5 AT LUAT TSR
C.3 wEM

TE55 2 AR BE A BE R AR TP bk, KERAE N FHE & it
FHLRELS 1P HhE A 192.168.1.102, F M ##EHS A 255.255.255.0 . A 75 E i {& RSView
B W7 KA 85 = T A A v A k.

C.4 TIARALEEE

1. RS-Helios #2iH Y5, FFFH 2R AT N iE 2
2. A B AURIE 1T 4T T RSView KA.

3. miifi File > Open Jf Hi%#% Sensor Stream (|4 C-1)

RSView
File | Tools Help
Open "~ Capture File
Recent Files % Sensor Stream
Save As > Choose Calibration File

~ Ezport To KiwiViewer
Save Screenshot

Close Data Ctrl+W

Exit

C-1 ¥T7F RSView SZI R B~

4. /E5% 11 1¥] Sensor Configuration 7 1+, %% RSHelios“ Type of Lidar”’2Ji% RSHelios,

“Intensity” % Mode3,2 & st “OK” Biw], @ FE C-2 Fios:

Sensor Configuration 7 b4

Sensor Calibration

Rslidara
Rslidar32

| RSBpearl
| RSHeliosI 1

Add Eemove Clear

Sensor Fosition Tvpe of Lidar Intensity
x| ool riteh | oo0fZ] O ms18 3
v| ool | ooz g zzwl (O Mede2
2| oot | ooz 2 [@rsnedlies]  Omedet

B

Kl C-2 i%#% RS-Helios Z3lt B 0
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5. RSView JF4f7msEi REERHHE (B C-3). w LUl sty Play #4015, B aidi—kA]

C-3 HE S =

C.5 f#4% RS-Helios ¥#E A4 PCAP ¥\

1. fE SR B R BRI st Record #4481 (& C-4).

kb, __.-"I

& C-4 RSView fR1F1%40

2. f£5 ) Choose Output File X iFHEF, & LR HIBARMRAF I SCIF A4 )5, Ry

“RAF (S) 7 HEHL(E C-5). RSView R IH RSl X fF 5 A H AR peap CAFH. (ERE:
RS-Helios #§2xAE KB AHHE, BEE LRI EAA, HFF peap KRR, K HR LR
R PRAF 2] HDD 2% SSD AN ORAF IR (1) USB B4 5 HI I 45 fR A7) o
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Choose Output File P
@ () ;lé, vy HEHL » win7 (C) » - | &,l [ BEE winT (C p
iR FEEE =- @

B wn . =R : #m Fh 2
= BR PerfLogs
Epc| Program Files
o RETE Program Files (x86)
_. =g Python27
= Qt .
1 temp
&, win7 (C) de;emp -
window = o
= Zﬁt’;ﬁ;ﬁ & = .
ITHE(N): 2017-07-29-11-43-02-RS-16-Data.pcap -
EFHER(T): | peap (“.pcap) v|
- PR | &ee || mm |

K| C-5 RSView {474} 1EHE

3. FHR S Record 124145 1EARAF peap $4kE .
C.6 [ pcap B

Al LAMEH RSView X} RS-Helios {RAFHIEHE pcap SCHEHEAT Bl el ik, &0 DL
Play 241 2 7% il & e B 50 A it 0] DUA BRPRIESE 3D sS = B i —58%, AR5
HIFRMEIAT T peap U IIPRAFERAEA T LA H 3L,

1. £k File > Open Jf Hi%#¢ Capture File,

RSView
File | Tools Help
=5 . |
Open Capture File
Recent Files % Sensor Stream
Save As s Choose Calibration File

“ Exzport To EiwiViewer
Save Screenshot

Close Data

Exit

C-6 FIFF pcap ic3x& 1

2. ¥t Open File XI4RHE, #efe—MIKM peap SXIFIFHmdr “9T7F (0) 7 %4
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Open File - @\
L v ENL » FEES () || Bz m I3
|A Y AR =~ 0 @
| 2385 - &% : et = Foh
4 TE i% back_lidaer 2018/6/12 E55..  Wireshark captu.. 14,486 KB
m =g
£ SEhEnGE
O WPSEITE
-l B =
S Rt
=l BA
& s
& BF
1
STHEN): back_lidaer ~ [supported Files inp *bt ]
[ g0 || =& |

C-7 FTJF pcap icx X

3. # i Sensor Configuration Xf 15 HE, N H e LA ) RS-Helios HIMC & SR IF sl OK %
o

4. miihi Play $8 T ARRSEE 5 8dl . (8 Scrub 1530 T H AT 5 8 i) DLLEEuE th A
[F A B T, it T A Record %41 7E R — A T AN (B C-8)

SGUIN

[ C-8 RSView Play %411 Scrub #53h T.&

5. 8 VAR BAR B 3 Hr, e % i IB O B 1 Bt JF Ho R i Spreadsheet 1% 41 (] C-9).

— MU 2 R EE R A, RS T IX WA R .
' RSView I

File Tools Help

—_—
=

| Spreadsheet |
& C-9 RSView k& A

6. W] LR BERAR AR TE L, 88 HEFP A5 205 B A &R
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0 T34
1 TaE
z 53
3 54
4 TBE
5 TaT
B TRE
T =]
g Tan
9 Tl
o TaEE2
11 7a3

Foint ID Foints

1. TR

1. 814

1. 520-

1. 528

1. 54

1. 861

1,861

1,871

1. 877---

1. 893

1. G96=--

1. 90g=

Point Data ~

adjustedtime

998301570, 000 993

995301620, 000 1011
995301623, 000 101z
993301828, Q00 1013
993301670, 000 1029
995301673, 000 1030
995301676, 000 1031
995301679, 000 103z
993301720, 000 1047
998301723, 000 1045
995301726, 000 1049
995301729, 000 1050

azimuth

10.

IFL LIS

distance_m intensity laser_id timestamp
. 380 5 11 998301570
415 B 11 995301620
380 25 12 995301623
. 390 13 13 993301828
415 B 11 993301670
440 25 1z 99FI016TS
. 390 13 13 Y9E3I01ETE
S410 33 14 995301679
410 B 11 993301720
440 25 1z 998301723
405 13 13 995301726
425 40 14 995301729

& C-10 RSView FH% Bom

7. i Spreadsheet 1) Show only selected elements, 1] LA75 31 il i 5 U6k B0 (&

995301570, 000

Cc-11).
Data >
Foint ID Foints
i} T34 1. 7TTR=""
1 52 1.814-

8. ik Select All Points " H., iXffif

995301620, 000

Point Data ~

adjustedtime

993

1011

azimuth

10

0.

3ELELGEL S

distance_m intensi Show only selected elements. pstamp
3a0 5 11 995301570
415 B 11 995301820

K C-11 RSView show only elements . F

0 SRR AL il e R R (B C-12)

wsview I «

File Tools

Hel

P

Select A1l Foints

K C-12 RSView Select All Points 1. E.

9.7 3D H¥E B aasiE A bR — AT T HEE — Lol i, XL SRR 2
Spreadsheet #1645, f HAEE R4 (& C-13).
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= Points Size: EENTF CINEN s o (R ool nten: CINNE —

I
fud
ju
Iz
-

& C-13 RSView List Selected Points . E

10. AT AT 4 v ) S5 A AT LLIE T Spreadsheet>Show only selected elements>Output CSV data

RAF

C.7 EdE RSView Data Port

RS-Helios ER 1A MSOP i 15 /2 6699, #KIAM) DIFOP i 1572 7788, WIRAE C.7 75
B EE T IX 2 NS R HoAl 7 RIE 2T RS-Helios 193 15, A1 75 22 858 ¥ & RSView
SRV Y Data Port NENUS K3 15, SR AN A B8 SR . W AAIIE RS-Helios 1)
MSOP i A1 DIFOP i I, AJ LU 2% B HUIN /S, {4 Wireshark B/ & & LiDAR 4

56111 Data Port.

i Tools > Sensor Network Configuration, #i AfZ24/5 1 RS-Helios MSOP Port I

DIFOP Port, #AJ5 miili Set Data Port.

@ sensor Network Configuration ? x
—— MSOP Packet ——

use TCF
Lidar IP: () 0 o 0 () ° )
Lidar Port: 6699
® use TP
Group IP: [ o ] 0 ] [4] ]. 0 |
Local IP: | 0 ]. [ 0 ]. 0 . 0

[Local MSOP Port: 6699

——— DIFOP Packet ——

[socal prvor pores s ]

—— Others —-

use SOME/IF

K c-14 % EmHS
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ff% D RS-Helios ROS&ROS2 Package

A B 3 8 BA 40 4AT {8 FH Ubuntu+ROS 8% Ubuntu+R0OS2 K FREUH 0] #14k, RS-Helios HEdE .

D.1 BB iE

1. F# %% Ubuntu 16.04 5% Ubuntu18.04 #:1E 24t (ROS2 A/ A & f# F Ubuntu18.04).
2.ROS HF: MR¥IEEEH: (http://wikiros.org/kinetic/Installation) %2%& 314X ROS Kinetic
FEAINEE.  (Ubuntu18.04 [ i %¢2% ROS-melodic)

ROS2 Fi/': #R4E4%E#HE (https:/ /index.ros.org/doc/ros2 /Installation/Eloquent/) % % 332,
ROS2 Eloquent #A I fE .
3. T #Jf%%% libpcap-dev

D.2 T#.&%i% RoboSense XKz

2 7] LA https://github.com/RoboSense-LiDAR /rslidar_sdk $XHUEH7 & IA KA £, B¢
REFFARIFERI. . oSS, HE% U F4HEEE%30 A A i) README 3CRY, i
A2 T T g 1 B A TR A IR B AL

rslidar_sdk AFFEGH I EIAIKEN G,  H AT O &% K RS-16, RS-32, RS-BP, RS-Ruby RS-
Helios Tk AU AIRB) . SR =Fh g et

1. R

F P EN rslidar_sdk 3863 Hax, @18 build X RRIF 45 1%i81T .

mkdir build
cd build
cmake .. && make

./rslidar_sdk_node

2. ROS R5E 4%
A% ros TAEH 3%:

cd ~

mkdir -p catkin_ws/src

# 1 rslidar_sdk 3z f3] ROS L1E H 5~ /catkin_ws/src . $TJF rslidar_sdk 3X&)H A 1)

CMakeLists.txt  3C 4 , 4 3C £F T & B set(COMPILE_METHOD ORIGINAL) &t A
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set(COMPILE_METHOD CATKIN). [a] iR Bk 5 €L A 1) package_rosl.xml 31 5 fiy 44 4
package.xml.

E 24 S AZAT U0 iy HEAT 9 7 -

cd ~/catkin_ws

catkin_make

3. ROS2 R854 %
)% ros2 TAEH F:

cd ~

mkdir -p catkin_ws/src

#5 U1 rslidar_sdk 3¢z f.5] ROS2 TAF H 3% ~/catkin_ws/src F. FJ7F rslidar_sdk Iz A
[f) CMakeLists.txt 3 4, & 3C 4 Tl #6 ) set(COMPILE_.METHOD ORIGINAL) & /9
set(COMPILE_METHOD COLCON). [A]W ¥4 3Kzt A ) package_ros2.xml X HFH iy 4 A

package.xml.

TE & RIS AT U Ay 2 3 T g 3

cd ~/catkin_ws

colcon build

D.3 FCE AN IP

RN RS-Helios FEfHEH T, ALEHEMNARAZKIFHS 1P Hilk4192.168.1.1027, T ML A
“255.255.255.0”, MIATFEEEE .
lic B 52 pl)a, mILLEI ifconfig iy & B A F4% IP &A%

D.4 SER B~

7E rslidar_sdk {2 N A EA R SCR TR S 4072 ROS B ROS2 P TS BoR i . XH
Y faimg /44, L ROS FAEE 9.

1. % RS-Helios BB L R dufii, JH BHL, 1817, %47 HMiR s %) LiDAR %%

2. 1% rslidar_sdk 383} B HE AL launch SCIFIEAT K ) 3h SE I BoR B 1015 SRR P, 1%

launch X447 F rslidar_sdk/launch/startlaunch. §JJF—/ NI4T

cd ~/catkin_ws

source devel/setup.bash
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roslaunch rslidar_sdk start.launch

size (Phxels)
Point size in pixels

Add

D-1 rviz &7~ RS-Helios & =i

D.5 HERL&HE

KT U] B Bt it (rosbag BX peap) , 1E rslidar_sdk JX2/60 A 1) SCRYS BB AR
4, XHEAFEAE—T, Ll peap Al. AT UARIH rslidar_sdk SRKERAFI B2k peap SUIF
FERT R S BAREAT B

14424 rslidar_sdk/config/config.yaml H1# 2%

msg_source : N 3

pcap_directory : B E N pcap X HIZEXT#£1F (e.g. /home/robosense/RSHelios.pcap)

2T A, BT AT

cd ~/catkin_ws

source devel/setup.bash

roslaunch rslidar_sdk start.launch
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PR E 5 4K

() @975 =02

(=) 100 405
®

B
e
=
s
= o
SO,
ca =
C}I b
(1 1 e
WU G\’ @13 s02 | G

@ D16 02

() B100 02

I MY A
uniformly distributed \\

) 1.5 02

16.5 +1

%

optical keep out zone
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T RESHET MBS FIRSE, RS-LIDAR 7B RFFES, REBLRIIOBI I,

F1 EEE

THTEIHEE RS-LiDAR FUAF A e BEA BB A PN % F BN, T AN 2 (38 A W] e = R
B

TRIKAE S L BCR S IRE UL N M, 75 B RN TS BRI M S R A, Sl
SN R IR IR IR H A

F2 FERME

1.V AT YA

2. A R R W TR I I 5
3. B VE K B 5

4. N BHR T

5. THH#IFE

E3 EE i

U AR A IE AR T R AR ARy, AT BRI 1 A ST AR ARG > B S T R
B R RO R IAR IS, B T R A LR L T

UUE = et TH Tl s EEi - 228 V7 X P E bt VA R R i L ARl B Py R 3 T A
VeSSBS QR ANREE A A e S5, X REAT fe 2 X5 2 i sl & Bl 7
BRI o JLUIR B A 2 /K BRGS0z, DR S /K i v A Yl s e i 25 . 7
U T YA i i ol R TR R, (B E BN ZHE ORI - foeJa P A KIS e T A SR TR 2 1Y
PRBE CUSRER A, ) H S I REA O BT+ RIS — BT R AR R 2T oA
T
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