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REJIITER, SYIEASMBTAIR KRR R Bk, wR G B XA FE MR k.
{E RS-Helios-5515 #df i i ) S 5 Y0 [l X 161y 0~255, 8 S S M iy S 3%
SRIETE 0~100 7347, SROMIESON S, B ORS8N IR IR S 0 i
{BE 9 101~255, PR 42 SR AR IR B 38 43230 255
8 2 4

AR TR Y 5 A+ 8
Reflectivity =g Reflectivity <100

LA

— e

A S R SR
Reflectivity =100 Reflectivity =255

B 7 RISRIbRE
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5.4 FEIFEHEN
5.4.1  [AlPRA R

RS-Helios-5515 345 2 MRl 70508 feaslEl# (Strongest Return) . i [Al
# (Last Return) . fIT[FI# (First Return) A XU [E13% (Dual Return)#E5, 2415 B S W [H] 35
RIS, SRl BRI i 2, B B R B R R £

F T OB, AR — OB RS 23870 AT e F= 2 2 OB IR 181 90 ik A 55
FRIBEEHAL R R —AHBEEHE R, WTLHTRIZA His L, W&REZMES.

RS-Helios-5515 4} BTl 2 (¥ 2 AR AR, JF AR AP e 36 . ol s )
I B L B SRR R R 3T BB 3 A P (R SR D i 5 [ A ) I o L A
WIS BIBAE . [FIRE, R E e A Ja s o, TR A A Ja i T e [ 5
R A -

LA 2 HA HAR i 2 IR B KT 1 K A 2 W IR

2.9 BN A B B — A B AR, A R R [l

3. O TR KRR (KB Bk, $3 5 S0 AN AN TR 2 B 1 196 T T A A B, 230 [
PRSI, U A DL A4 2R .

(1) F5HR [ A R J5 e [ PO BRF A, 302 T B A T B [

(2) B [ 0 BE 2 A5 i (R PR e, 3% (] i e [ B AP R e e
5.4.2  [HEEEAARE

RS-Helios-5515 ) ERIA NEGRIE1) (Strongest Return) #53X, 048 75 2 o s &,
WA P TR A2 hR&ESHBCEHITICE . 7£ DIFOP H1% 300 /> byte /2 Al 5
AR ENL, BRI

F 6 [EE AR E A IR R

A EINZ
00 Py b
04 R E
05 IR 5 Rl
06 BRI [l

5.5 MM BE

Helios-5515 {82 Dhfg I I T- 8252 RS-Helios-5515 £ PPS [kl (IS %1, A4 8o
Tt B 52 T A JEE R SO, 242> RS-Helios-5515 [ AR FH £ i5f M 45 13 A A1 -2 10 AR %) g
BAEARRE . AT AR IR IER, T2 PPS Mo il R (55 ALORRFERE .

12
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K| 8 y RS-Helios-5515 W EAFAMAM K~ EE, EFi=LEKH, 24 PPS Bk fid & 18}
i, LIS MIEEES] 0 FE. 135 F. 270 R SHEOG.

8 RS-Helios-5515 A& AH {3 B E 7 &
Web Jifi Setting >Phase Lock Setting "2/t 7 —/ “Phase Lock” WZ%% €, n LLH
TVEBUE ARG A, S ATE I 0~359.

5.6 B EIFELZ AR

RS-Helios-5515 2 £F GPS+PPS. PTP Wiffi[E20 /5, W 1E Web il {7 % B (Web i
TEEEE M A2)

RS-Helios-5515 "] #M% GPS #ibk, H HA% GPS & Hi BB 8] [F] 20 A 15 2% 1 R Gelt [] o

5.6.1 GPS i [a][A] 25 5 2

i e
PPS H ﬂ H H
NEEA
Nessage
. |
Tim
IDXDOXET s, 000000000 ns TITTINYTIYY 5, 123456769 ns
B el T RigaraChay AR EER R THEN

9 GPS I [8] [F] 25 ) e
GPS BB 48 7 % 4% & 1% GPRMC B3 1 PPS [5]22 Bk bS5 2, PPS 725 Bk K FE A 20ms
% 200ms, GPRMC ¥z ZifE [A] 25 Bk vt 500ms P 5€ .

5.6.2 Time Synchronization 1§ Jii

RS-Helios-5515 F7i& GPS_REC 2 L HL PN RS232 HL-Fhnife; Wl FRFR;
=7 WERIEHE X

13
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B3l X
AR
GPS REC GPS PULSE
12 GPS LMo () RS232 1T 47, | 4% GPS BLlelfy th 1015 7125 ko
RSZ32 1 et o (5%, HOPER 3.0V~15.0V

7% 1: RS-Helios-5515 HiJ5 & L1 () GPS_REC # FIUMS Jy SH1.0-6P BEJEE, 5| I LNk 2 iR .

AR GPS BLHL TR 22U B it o USRS 0 9600bps, 8bit #idfr, TR, 1%
1EA7 1. RS-Helios-5515 A 3:HL GPS HLE A Hi ) GPRMC #& A%, HARERS Nl T

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

<1> UTC ]

<2> AR, A=HRCER, V=RROERM

<3> 4%
<4> ZEEAER N(IBER) B S(FE - BK)
<5> &

<6> ZJIFER E(RA) 8 W(IH L)
<7> HhTHER
<8> HhTHI L[]
<9> UTC H#
<10> fkfw fi
<11> Wi J5 T, E(AR)E W(FH)
<12> #AFER(A=H FEN, D=24r, E=fi%, N=$¥ELi0)
*J& hh N$E* P 745 (1) 7 5
LSRIE S
1.1PPS Jhikir ) A3 0[] ] B 75 E242 HIE 1s£100us LA 5
2.GPRMC 1 B HUIRES SIS AU A 5 RS A oV REAT i 8] [R5 B2 6
3. H AT 71K GPS Bk H¥) GPRMC Vi B BEAFAEA — B B, AT DA KHE 43 7 L1 GPS Bk ik
i GPRMC V¥ B, AR DA A AHILIEK R Robosense H AR S #F

5.6.3 Helios-5515 PTP [A]5 i 2

PTP (Precision Time Protocol, AEHfES A ) J&—FhE (8] [E 20 s, HA G HEH
T 2% 2 (A B i L 1E] [5) 25, (Bt T A8 - 4% 2 (RN AR [R5 o AH EE A 1 25 st 1)
FEEHLE], PTP A& DL R

14
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1) #HE NTP (Network Time Protocol, P&} R BRI , PTP AEMEIH 2 5 ks FE K a] [A]
AHR, NTP — R REIE B ILAD A (][R PG B2, 10 PTP I ATk 2 AL 2K
2) FHLL GPS (Global Positioning System, 4EREA RS , PTP H & EARME R AILEY
A, JF H T T AR GPS (R, 78 B 522 425 Tt H 2 Rp iR 10 = 3
5.6.4  PTP #4773

R PTP [F2B 7 a0, FREMUA A, 2 54T B sy b7 s

1) f£ Web sk £ PTP X GEEF MR A2 MIIRLE) ;

2) % —% PTP Master #ZHf 4L (HIEEIA, THRBIMLCE)

3) BAKMASHeL;

4) SCHF PTP WS AR I 15 4%

PTP Master (35=77)

DVNEEE N

10 GPS i i) A 22 i 14
R
1.PTP Master #2I W # J& 155 = J5 e &, 3m) i Be s AN S Beieih, & Z M BATRIW;
2. ¥ #AE 9 PTP Slave B4 A 3R PTP Master & HiFIS ), ANSAEG 4, 5 fhT &k s i) 5
TSR 1] B B 25 T R A PTP Master $2 {3 f A 7] 2 75 HE R 5
3.%iL[FP 5, PTP Master Wi Pk, mi 2 2udf B rb FR Ik 5] D0 £ 422 [ 7k P F I b AT B lm, - 7 a7 vl

HREASWER.

6 BN
RS-Helios-5515 5 H i 2 [ 93 {3 R A LUK R A, {8 UDP Byist, A EB 2 1) 3
EPCETS K, I FRFTR:

15



RS-Helios-5515 FH 7/ /it

*=8 WA
W/a) 4% (W 5 R x X BRA

Main data Stream

MSOP ERE ATy UDP 1248byte
Output Protocol

Device Information

DIFOP B&E B UDP 1248byte
Output Protocol

T R E X PR A AT (1248byte ) HRNHEAT A AIE 3o
1 FHEm A il MSOP, HBOG TR SR HRIVEES, MIE, [R5 53 sl a st 45 b
2) B&E S P DIFOP, RO R i 24 iDIRAS (1 25 P C B 5 L 45 HU i 5

6.1 MSOP 5 DIFOP 4 il

RS-Helios-5515 & Hif#] UDP #r vy 1248byte £ sk i, FHIEHR (MSOP) K ik %15
B (DIFOP) ##agsttn s EATs:

— Header: 4 bytes
I— Top Board Sending Packet Count: 4 bytes

|— Bottom Board Sending Packet Count: 4 bytes

Frame Header _|

— (42bytes) — Timestamp: 10 bytes

[— LiDAR Type: | bytes
[— Lidar Model: 1bytes
‘- other: 18 bytes

— Data Blockl

}— Data Block2

Flag bit: 2 bytes
Data Block e
= ™1 — .
(1200bytes) 15 Same Data Structure Azimuth: 2 bytes
Channel Data: 956 bytes

=

- - Data Blocki2
LIDAR Data -
Resv: 4 bytes

- Tail: & bytes —[
End Flag bit: 2 bytes

Header: 8 bytes

Data Block: 1238 bytes

Tail: 2 bytes

& 11 LiDAR #f &5 f 7 5K
6.2 EHEFH H P (MSOP)
EHHE L B Main data Stream Output Protocol, & #%: MSOP
170 BHY: ekt F b fdeT
RN 54 6699
6.2.1 Wik

Wik Header 3t 42byte, HIFiR%I AR KT Ih B, HAEas N R Ps:

16



RS-Helios-5515 FH 7/ /it

%9 MSOP Header $(#2%

Header (42 bytes)
7B Offset | K J& (byte) & S
Header ID 0 4 55_aa_05_5a
PSR AS 4 2 00_01
Resv 6 2
FR N R AL 8 4 77 4 /)~ Byte, 4Byte Wi% 3 #IY
JEMR LA LT 12 4
Resv 16 1
RS AR il 17 1 1:0.25cm; 0: 0.5cm
5 Bk e [R5 18 2 BA us
] 20 10 Al 6 4 Byte &0, J& 4 4> Byte &ML
Resv 30 1
) HTRRBOCHEIEM R
LiDAR Type 31 1
0x06:RS-Helios %%
0x01:RS-Helios-5515
0x02:RS-Helios-1615
LiDAR Model 32 1
0x03:RS-Helios-16P
0x04:RS-Helios-1610
Resv 33 9

Ve SURI RBDRIC T RGN 6, 2 H5K 0y Lus, 7T LASH IS B.A3 AN 2 L.
6.2.2  HRIX A

WF RPN, BARHLX ] E MSOP £, 44 B 48 FIll & E 545, JL 1200byte. B H 12 4
data block 411, B> block K & 4 100byte, A3 —2H 56 % ¥l 2 %44 . Data block ' 100byte
(F75 (B 45 : 2byte HIFRENL, {8 Oxffee F7x; 2byte ) Azimuth, FIR/KF ek M L1
B, BN AEERNNE 32 M channel data, £l 1 4 52% ) 32 BiEER. GREFS

HEEMERRAS WILHH 6 BHHESD -

17
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%% 10 Data Block 3 5E 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 data 31

Channel data 31

Channel data 31

Channel data 31

Channel data 32

Channel data 32

Channel data 32

Channel data 32

Channel data 32

T AR, Data Block (175 051 32 ANl i $cHs 47t e o =l gk, 54081 32 /Ml
TEHE Ak A [

6.2.2.1 channel data & X

Channel data #& 3byte, =W FTHTERRNEEELE, K—FWHTRRARFREEL, WF
EIfR.

% 11 Channel Data /RE 3

Channel datan (3 bytes)
2 byte Distance 1 byte Reflectivity
Distancel [15:8] | Distance2 [7:0] | Reflectivity(S 5 %15 B)

Distance s& 2byte, H.f74 cm, 43#¥% 4 0.25cm.

18
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| I fon o T ot e o i

Ho. Time Source Destination 1-&%@% Channel data %ﬁ, _H'#'jfi‘i‘:
= 1 6.6600606 192.168.1.200 192.168.1.182

2 0.080184 192.168.1.200 192.168.1.182 ¥ R

3 0.6861150 192.168.1.260 192.168.1.182 1) # *% 24y 3 % {ﬁ i + 7 %J e

4 08.001258 192.168.1.200 192.168.1.182

5 8.862388 192.168.1.200 192.168.1.182 0x01,0x40,

6 8.883348 192.168.1.288 192.168.1.182

7 B.08@3443 192.168.1.200 192.168.1.182 . N . . . i N
< 2) ¥ AE 40k 16bit, # 16bit LF 5 A H
~ Internet Protocol Version 4, Src: 192.168.1.208, Dst: 192.1

8188 .... = Version: 4 #%o %_5:7(7 0x0140,

. 0181 = Header Length: 28 bytes (5)
v Differentiated Services Field: ©@x8@ (DSCP: CSB, ECN: Not-
0008 0@.. = Differentiated Services Codepoint: Default 3)55%4ﬁ%5}%/7+1&%‘]§i5? 320,
...... 80 = Explicit Congestion Notification: Not ECN-
Tntal length: 127h

BBBB 54 el ad 10 54 63 80 8a 35 00 le 22 083 00 45 E T 4)#§;}%EE% \%IJ$Z:U T‘l‘f‘«ﬁ—

84 fc 60 59 40 @8 48 11 51 19 <@ a8 @1 c8 @ a8 i
81 66 1a 2b 1a 2b 84 e8 ba 14([55 a3 85 53l0@ 81  -F.4 2 % _ 9

@0 80 71 74 77 7a @0 €3 b0 55 00 00 00 00 6O 00 qt 5)#5 R 320%0.25 = 8m A,
38 6e Bb ef 00 0d 4f fe 06 00 0O 00 00 9O 00 BO  8n

84 1c @@ 80 ff ee |88 db 5b @1 33 6c @1 3d

57 81 2f 7 01 38 59 @1 2d 7c 01 39 51 @1 4b £f W-/ 2B AR AT K
81 38 51 81 4c ff 81 35 52 01 39 ff @1 35 50 81  -8Q
48 ff 81 36 54 B1 3f £f @1 3a 66 01 6f 3a 81 23 H--6
24 B0 3 2 80 a7 21 @0 8% 31 00 91 24 88 78 Je  §--/
B0 Ge 23 00 63 48 00 Sb 29 @0 57 53 00 49 2c 8@ -n(-
47 AF 80 44 3a @0 3f Ac [ff eel 88 ef 01 40 5e 81 GO-D (Oxdb.

32 6c 91 3c 52 @1 2e 7d @1 37 Sa 01 2d 7e 01 39 21-<

43 01 4b fe 01 37 45 81 4b £ 01 35 42 01 39 ff C-K

B1 35 44 @1 48 fe 01 35 49 @1 3f 7 @1 3a 53 01  -5D- 2)I§FAE 4R 16bit, # 16bit LF F LA K
10 3e 01 22 24 @@ 6 32 90 a7/ 22 00 88 32 00 91  -»-"

24 B0 78 3b 00 Ge 28 €0 63 4b 00 5c 29 80 56 52 $-x;

@0 49 2c 80 47 51 @8 44 3e 00 40 50 Ff ee 89 06 1,- 4. %7 %: 0x88db.

@1 40 5d @1 32 6b 81 3c 57 @1 2e 98 @1 37 5F 81 -@]

2d 7f 01 38 3b @1 42 ff ©1 37 39 01 4b ff 01 35 - -8

35 01 39 £f 01 35 35 @1 47 £f 01 35 35 0L 3f £f 5.9 3)# Atk K F: 35035,

1) # 4B e 2 o9 A B ALF T 2k H4: 0x88,

A s
B 12 MSOP 417 8% & 1% 100

PLEA : 4) #%: 35035 F.,

#r&fz: Header ID; i @.42: Channel data 1 # Azimuth 14 ;

: Data Block 47 & 1% ; »
%@, 4E: Channel data 1 W 344,

6.2.2.2 fAEMHEE X

FE41 Block ", RS-Helios %t (17K~ FE B /& 1% Block 12 EHOE I
WA A . AR T M B gl 2, A BE Sl o I AL RO BE A, 7P e A
BRI #2309 0.01 £

6.2.3  iE

M (Tail) KFE 6byte, 4byte (7T {E 5, 2byte i 0x00, OxFF.

6.3 & B H L (DIFOP)

W5 B4 P, Device Info Output Protocol, {&##K: DIFOP

/0 KM W&y, ARG BRkim 504 7788

DIFOP /&2 i [ ¥ #7515 (S/N)  FfFRAGEE . EAHIRS)HAVES B W
BER. REGE. BALUSITRE . SI7RE . MW E B e ks P 10Ut
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W, FH AT L@ I S DIFOP A 152 24 i A5 F B0 4% 1 & Fh S 801 AR (S B
—A~ 56 1) DIFOP Packet (AU A5 ARSI, BURIX, WiZE. S8Rt
1248byte: {45 8byte [F]2 Wik Header , 1238byte % #E[X, LLK 2byte MiJE Tail.
B B FE AR R IR R TR
% 12 DIFOP Packet [ %HE #% 2045 14

BRI 5y 75 BEE Offset K (byte)
Header 0 DIFOP 513k 0 8
1 HMLA T 8 2
2 PLK M 10 22
3 FOV X & 32 4
4 TR 36 2
5 FMLBAH AH L 38 2
6 AR R AT 40 5
7 JERAR [ R A 45 5
8 JERAR AT R A5 50 5
9 FLLIE R A 55 5
10 BN R A 60 3
11 M T cgi A5 63 4
12 TR 67 12
13 DYNZIZPS 83 4
14 TR 87 4
15 T FE 91 201
bata 16 Ry 292 6
17 TR fbrEE 298 2
18 [0y A 300 1
19 A | 2 77 301 1
20 FPIRAE 302 1
21 Fi ] 303 10
22 BATIRE 313 18
23 TiFE 331 17
24 (200 342 18
25 B2 AR 360 1
26 GPS [fJ PPS kil & 77 =2 361 1
27 TiFE 362 20
28 GPRMC 382 86
29 T E AR E 468 96
30 KPR 564 96
31 T 660 586
Tail 32 i JE 1246 2

7E: &4+ Header (DIFOP 7 7%)k) # 0xA5,0xFF,0x00,0x5A,0x11,0x11,0x55,0x55, *T4F 4 €694 5 7.
Tail MUE N A A 0x0F0xF0,

B —TUE B A A AR AR € LA AE RIS IR T = B Hh B R4 ik
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7 EHAERE X REHE R EE
7.1 AEN A

RS-Helios-5515 £ B J7 [A] B A V0 BBl /&-55°~+15°, % 32 MNOBSs & Yo 32 ikimiE,
5 RS B A X NIRRT N EATR.

13 RS-Helios-5515 {4 £ 5 X

7.2 XEWH R )T

32 TG NTT 58 B — %6 R I T % AR (]} 55.56us . 7E &1 MSOP Packet 1, i 12 4> Block,
A Block 17 1 415881 32 RO AR, [Rk—A> Packet H 75 12 4156 RO EdE . 32
B WOLTE R —He R A TS AE R B 55.56us. RS-Helios MIABLT-HE, BRIk & S 5 5 T 40
LRI R O R BN R T R N R

21
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7 13 MSOP Packet H1 [N ki (KIS ) i 7%

Data Block
1 2 3 4 5 6 7 i) 9 10 11 12
0 55.56 111.11 166.67 222.22 271.78 33333 388.89 44444 500 555.56 611.11
157 57.13 112,69 168.24 2238 279.35 33491 390.46 446.02 501.57 557.13 612.69
3.15 58.7 114.26 169.82 22537 280.93 336.48 392.04 447.59 503.15 558.7 614.26

4.72 60.28 115.84 17139 226.95 282.5 338.06 393.61 448.17 504.72 560.28 615.84

6.3 61.85 117.41 17297 228.52 284.08 339.63 395.19 450.74 506.3 561.85 617.41

7.87 63.43 118.98 17454 230.1 285.65 341.21 396.76 452.32 507.87 563.43 618.98

9.45 65 120.56 176.11 231.67 287.23 342.78 398.34] 453.89 509.45 565 620.56

11.36 66.91 122.47 178.02 233.58 289.13 344.69 400.24 455.8 511.36 566.91 622.47

13.26 68.82 124.38 179.93 235.49 291.04 346.6 402.15 457.71 513.26 568.82 624.38

15.17 70.73 126.28 18184 23739 292.95 34851 404.06 458.62 1547 570.73 626.28

17.08 72.64 128.19 183.75 239.3 294.86 350.41 405.97 461.52 517.08 572.64 628.19

18.99 74.54 130.1 185.65 241.21 296.77 352:32, 407.88 463.43 518.99 574.54 630.1

20.56 76.12 131.67 187.23 242,78 298.34 353.9 408.45 465.01 520.56 576.12 631.67

22.14 77.69 133.25 188.8 244.36 299.92 355.47 411.03 466.58 522.14 577.69 633.25

23.71 79.27 134.82 190.38 245.93 301.49 35/7.05 412.6 468.16 523.71 579.27 634.82

25.29 80.84 136.4 191.95 247.51 303.06 358.62 414.18 468.73 525.29 580.84 636.4

26.53 82.08 137.64 193.19 248.75 304.31 359.86 415.42 470.97 526.53 582.08 637.64

29.01 84.57 140.12 195.68 251.23 306.79 362.34 417.9 473.46 529.01 584.57 640.12

27.77 83.32 138.88 194.44 249.99 305.55 361.1 416.66 472.21 527.77 583.32 638.88

30.25 85.81 141.36 196.92 252.47 308.03 363.59 418.14 474.7 530.25 585.81 641.36

31.49 87.05 1426 198.16 253.72 309.27 364.83 420.38 475.94 531.49 587.05 642.6

32.73 89.53 145.09 200.64 256.2 311.75 367.31 422.86 478.42 533.98 589.53 645.09

33.98 88.29 143.85 1994 254.96 310.51 366.07 421.62 477.18 532.73 588.29 643.85

35.22 90.77 146.33 201.88 257.44 313 368.55 42411 479.66 535.22 590.77 646.33

36.46 92.01 147.57 203.13 258.68 314.24 369.79 425.35 480.9 536.46 592.01 647.57

377 93.26 148.81 204.37 259.92 315.48 371.03 426.59 482.14 537.7 593.26 648.81

38.94 94.5 150.05 205.61 261.16 316.72 STE2 427.83 483.39 538.84 594.5 650.05

40.18 95.74 151.29 206.85 262.4 317.96 37352 429.07 484.63 540.18 595.74 651.29

41.42 96.88 152.54 208.09 263.65 319.2 374.76 430.31 485.87 541.42 596.98 652.54

42.67 98.22 15378 209.33 264.89 320.44 376 431.55 487.11 542.67 598.22 653.78

43.91 99.46 155.02 210.57 266.13 321.68 377.24 432.8 488.35 543.91 599.46 655.02

45.15 100.7 156.26 211.81 267.37 322.93 378.48 434.04] 48959 545.15 600.7 656.26

& 14 MSOP Packet "X Bl ANMO' s FRI 18] (i 72

Data Block

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

0 0 55.56 55.56 111.11 111.11 166.67 166.67 222.22 222.22 277.78 277.78
157 157 57.13 57.13 112.69 112.69 168.24 168.24 2238 2238 279.35 279.35
3.15 3.15 58.7 58.7 114.28 114.28 169.82 169.82 225.37 22537 280.93 280.93
472 472 60.28 60.28 115.84 115.84 171.39 171.39 226.95 226.95 2825 282.5
6.3 6.3 61.85 61.85 11741 117.41 172.97 172.97 228.52 228.52 284.08 284.08
7.87 7.87 63.43 63.43 118.98 118.98 17454 17454 2301 2301 285.65 285.65
9.45 9.45 65 65 120.56 120.56 176.11 176.11 231.67 23167 287.23 287.23

11.36 11.36 66.91 66.91 122.47 122.47 178.02 17/8.02 233.58 233.58 289.13 289.13

13.26 13.26 68.82 68.82 12438 | 124.38 179.93 179.93 23549 | 23549 | 291.04 | 23104

15:1% 15.17 70.73 70.73 126.28 126.28 181.84 181.84 237.39 23739 292.95 292.95

17.08 17.08 72.64 72.64 12819 | 128.13 183.75 183.75 239.3 239.3 29486 | 294.86

18.99 18.99 74.54 74.54 1301 130.1 185.65 185.65 241.21 241.21 296.77 296.77

20.56 20.56 76.12 76.12 13167 | 13167 187.23 187.23 242,78 | 24278 | 298.34 | 29834

22.14 22.14 77.69 77.69 13325 | 13325 188.8 188.8 24436 | 24436 | 299.92 | 299.92

23.71 23.71 79.27 79.27 13482 | 134.82 190.38 190.38 24593 | 24593 | 30149 | 30149

25.29 25.29 80.84 80.84 136.4 136.4 191.95 191.95 24751 | 24751 | 303.06 | 303.06

26.53 26.53 82.08 82.08 13764 | 13764 | 193.19 193.19 248.75 | 248.75 | 30431 | 30431

2101 27.77 83.32 83.32 138.88 | 138.88 19444 | 19444 | 24899 | 24993 | 30555 | 305.55

29.01 29.01 84.57 84.57 140.12 14012 195.68 195.68 251.23 2123 306.79 306.79

30.25 30.25 85.81 85.81 14136 | 14136 196.92 196.92 25247 | 25247 | 308.03 | 308.03

31.49 31.49 87.05 87.05 1426 1426 198.16 198.16 253.72 253.72 308.27 308.27

32.73 32.73 88.29 88.29 143.85 | 14385 199.4 1894 254.96 | 25496 | 31051 | 31051

33.98 33.98 89.53 89.53 145.09 145.09 200.64 200.64 256.2 256.2 315 SefS

35.22 35.22 90.77 90.77 146.33 | 146.33 201.88 201.88 25744 | 257.44 313 313
36.46 36.46 92.01 92.01 14757 | 14757 203.13 203.13 258.68 | 25868 | 31424 | 31424
ST 37.7 93.26 93.26 148.81 | 14831 204.37 204.37 259.92 | 259.92 | 31548 | 31548

38.94 38.94 945 945 15005 | 150.05 205.61 205.61 26116 | 26116 | 316.72 | 316.72

40.18 40.18 95.74 95.74 15129 | 151.29 206.85 206.85 262.4 262.4 31796 | 317.96

4142 4142 96.98 96.98 152.54 | 15254 | 208.09 208.09 263.65 | 263.65 319.2 319.2

42.67 42.67 98.22 98.22 153.78 153.78 209.33 209.33 264.89 264.89 320.44 320.44

4391 4381 99.46 99.46 155.02 | 155.02 210.57 210.57 266.13 | 266.13 | 32168 | 321.68

4515 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 WEZHT

A e il fE T, &AiT=E:

e 38 DA R %o I 1 i) LR 7 i o

L85 WL s 7 T 1), ASE 28 1 00 LI

IR

[ 7VIRFS

Interface Box [ 41 /4t A48 7R
JTASTE IR

K7 Interface Box 5 HLYR U (MR LR /2 BHAB)

B LA e

ki #% Interface Box s/~ 4T 75 IE
k7% Interface Box 5 %?)ﬁ/ﬁ% pes T e IAB

B AE R B AN 2 S

KA N LS AN R 2 15 IE

R B\ AR ) F A R A T 2 R (12V HURAR AR AT
N =2A)
ﬁ%u%ii%?ﬁ%%?ﬁ?—&*ﬁﬁﬁﬂl%@2? TR ER

B N ERERE, (ER A Bl

o W 25 HE 2 1

HRINGERn Y Héﬁﬁﬂﬁ 15 IE7

TEH AN (FUn wireshark) #6254 & 5 A B2
SR PAIIGIT < i8R A P R BEL L DX 4% £ 22 4 B p

Ky LR A L IE

HAERRA

Wireshark 7] LA e 2 £ 48 {H 2
RSVIEW A B/R s &

SR P LA B ok 4, I FLIZ AT RSVIEW J@ i iy ok 3%

TN FEL B9 TP i B RN 15 45 1 B 0 H (il — 3%

fifiik RSVIEW L [fiiff) Data Port % & IE 7

TN RSVIEW 2235 H S BAC B SUAF AT H SASEL S AR ] o S04
TN wireshark e 3| (¥ %0 £ 72 MSOP AU

B ATAEAUR IR 5 2k

TAUA X 2% 2 75 A KR ) A o0 228 50 00 i 0 i o 2

BN IR0 268 Fp A 753 17 LAt 00 48 8 95 D) A 2 R 308 K B i o
R A i His P 28

TAA PRI PO 12 BE RT3 11 428 B 2 75096 A2 R

B HAR T M2 e, ELERMIANE SHFEEBIER

FoiE 2L GPS/PTP HY [H]

TN CAE O D it [ A D) 4 B I E AR 20
A GPS M 22l 9600bps, 8bit Hdifr, TAIAL, 15147
1

TiiA GPS B4ty 3.3V TTL if /& RS232 HLF
TN 1PPS Rkih 4k H %2k IE 1

ik GPRMC ) NMEA 4 B % 3 IE

TfiiA GPS #iHefll Interface Box JLith

TN GPS BRI S T A 2L il

HIN GPS BiHesb T35 41

Wik PTP Master [A25 Hh U 5754 2450 PTP i
Wik PTP Master f& 5 1IE% T1E

LA I P 4% T e

S VA% FH %5 ) DHCP Bhfit o7 I8 H 28 P4 30 4 B AR AR 1 TP N IE T
i IP
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ROS JXZ R i I A ER) | @  BLIIRIEE, 2Ky ROS Jah#% M [ 2 LT A hie R, A
25 H XA e Ir R AL — Wi AT SR

RSVIEW ¥t i mp— 464 | @ 32 windows 10 R 415 B RSVIEW i I i windows 7 F 2
24 Rigtr
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B4 A Web {5 5

RS-Helios-5515 X 3¢ £fd i W GOt 0 & AT S 80508 . 181715 B PIREE R BT+ 5 5%
HRAE.

RS-Helios-5515 Web il R Device IP 246144k, ) BRI\ Device IP & 192.168.1.200,
25 P H BGe Device 1P U Web Hiuhik A5 B8 4y 37 4 52 4 1P Hhudik

VLA AL IR B RO He S AE R IC B 58 UG, A8 % H2 75 026 11 LG i) B 2507 10 1 4% TP stk CBRIA

Device IP “192.168.1.200” ) #ENFEL Web BT, B HERIAN “Device” £

Al BEEE
Tk Web SERU B A& 15 BT, R B R

1. Top Board 4 FE A [ £ ki 4 5

X

@ Robosense Lidar Info +

€« G 0 & FEe| 192168.1.200/cq bindevice infocai 2. Bottom Board JyJEEAR & AR A 5

robosense 3. Software Version A A hRA s

ge | Setting | Diagnostic | System ‘ 4. Motor Firmware Version nyE*ﬂAH-&ZIK;

5. Hardware Version “Af{ERR 4 ;

Top Board Firmware Version:

Bottom Board Firmware Version: ML =)
6.S/N AT

Software Version: 21102201

Motor Firmware Version: 21101521 N ==

: 7. Model A

Hardware Version: V3.0.0 ijz HH )::F':‘ e

M Addres

Ml

A-1 Web 3 & TU{5 &
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A2 BESHRE
P53 “Setting” FNERIESHBE W, FESLAL P B Device IP. 3 5. Rl #
A PR S DN REBLE » 7 & S T RER IR U N TR -

@ Parameter Setting X +

< C 0 A T=F=| 192168.1.200/cgi-bin/param_setting.cgi
rcbosense

ice 'S8 Diagnostic | System |
General Setting Angle Pulse Setting
Device IP Address: 192.168.1.200
Device IP Gateway:
Destination IP Address: 192.168.1.102
MSOP Port Number(1025~63535):
DIFOP Port Number({1025~65535): 7788
Return Mode: Strongest v
FOV Setting(0~360): [0 [0 |DEG
Phase Lock Setting(0~360): DDEG
Rotation Speed(0/300/600/1200/1500):[600  RPM
Time Synchronization Source: PTP-GPTP v
Operation Mode: High Performance v
Noise Filter: ON
‘ Save |

A-2.1 Web 5 FHIA K EIE R

1SR IE (BRI /) K0, 5 Destination IP ¥WB N 255. 255. 255. 255 MKy & Hs
A, BN N 192, 168. 1. 102;

2. W MSOP 1 DIFOP (% #fa i 11, BV FEl 1025765535;

3.Return Mode FHIA[IEHE (BRIND /55 /5 Al /Bl 5 PO b s e =X

4. FJBLE FOV, FIREVER 0° 73607, qiRE Ja ) A B e X = B
5. Pl B e R, NSZHF 600rpm (BRIA), 1200rpm;

6. F /7] T 47 “Time Synchronization Source” %% GPS. PTP-P2P. PTP-E2E #1 PTP-gPTP
i € [l 20 75 3

7. F P a] F4i “Operation Mode” &£ TAERETL, 40528 Standby/High Performance (ER
N TR TAERE, ik $E Standby B, FHIA LRV B85 18 TAE .
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& Parameter Setting X +
< C 0O A FZ%2| 192.168.1.200/cgi-bin/param setting.cgi
rcoosense

| Device g | Diagnostic | System |

Generzal Setting Angle Pulse Setting

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

Group Switch: U All On All Off
Group |Pulse Trigger Switch|Pulse Start Angle| Pulse Width Pulse Step
First Group: OonN [D G| 10000000 |ns | 360 00 [DE
Second Group: CJoN | 0.0 EG 10000000 ns|| 360.00 EG
[ save |

Kl A-2.2 Web i i JE fi 2 5 €
1.Angle Pulse Setting: A= N34T M FEfi & DI uﬁ A FE fi A D e BRIN R AL o
2. Trlgger Mode: EIHMBEAXAWM, H 1 NI EIE N 25% (B , Bl 2 i
ok 5 AN B4 A
3.Group Switch: JT /5 /551 “Pulse Trigger Switch” , 4/%2)i% “AllOn” i, 4¥IFE G
SYNC fil B, BRIy “All Off” ;

4.Group: AL NXF R SYNC OUT 41, RS-Helios—5515 4% SYNC OUT1 & SYNC OUT2, {HEH
Fa T A5l H SYNC OUT1, HEAkE EEFE “3K 2 Time Synchronization #: H5E X7 , A

HRHE [First Group) B[ FH, Second Group A% B HAARL

5.Pulse Trigger Switch: JT/5 /il &k Dhfg, 24 Pulse Trigger Switch 4JiE& “ON” F /5
JE DU ERIRAS, RN AR A AT g IR 4

6.Pulse Start Angle: 7] & B XN A, BRIME N 0 B, FIANEF N 0.1° IS
7.Pulse Width: 7% EXI NI TE, ERIAMEN 10ms, HBAET N 20ns FIEEH AL, H=
tbi =M 50%:;

8.Pulse Step: A& E XTI, BRIME N 360 B, HAMET N 0.05° HIEEHfE .

R

1.Device IP F1 Destination IP FF7E[F— M B, & NIAT RS SELIEIE R EH:

2.MSOP #1 DIFOP {8 {17y 1025~65535, H. MSOP 3 [1F1 DIFOP 3fit LI AR A] ¢ B [ — 3 1 5
SAFURE S A7 “Save” , RN R RBEE AR

A3 REZWINIEITIRES
BETT AT SEN AR R IREA TR, AR IR, SRR, BT R AREEER, RE
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K IhResiR i~ E PR

@ Diagnostic info x  +

&« C O A F&=2| 192.168.1.200/cgi-bin/diagnostic_info.cgi

rcbosense

| Device | Setting

System |

Operation mode: High Performance

Voltage Monitor:

Vol ASVO0:[50 |V Vol Bot 12V:[124 |V Vol Bot 5V:[51 |V

Temperature:

Phase Lock Status: | Lock

Phase:

Top_Temp_Near FPGA: °C Top_Temp_On_Chip: °C Bot_Temp_On_Chip: o
Sensor Current: A
Rew:
Laser Status:
GPS Data: [nuL
GPS Status:
PPS Status:
PTP Status:
PTP Master Offset: :
L ]

S

Start-up Times:

Kl A-3 Web Jiia T IRZ / Hbsis
i -
1.Voltage Monitor & ML I, &1L +F Standby BURE, HiAb S48 N ATHE;
2H PP BRSBTS
3.0 & RPM R & 2 iy LN F A5 5
4.Laser Status F“On” (BRL) FI“Off"PAMUIRES, H % & Standby #xUE N “Off”;
5.H Pl % Star-up Times SRECYHT A S8 sk 3, BB E S 2 Rin—X;
6./ " "] &% Elapsed time Total TO $RHL R £ Sz AT I 8] F1 ¥ 2% 76 &R FE T B vk AR [A]
EE:
LA TURIHRZE N 1 s
245 VA HL s /LR AR 2L, 1SR A 4% AT /2 759 Standby R0, 45 A2 IS 2 142 15 1 AR
3R BB RBOYE R B 1min FRGE, #& LERKY 1min idx— K.
A4 REREPTE

MR “System” MU TTAT XS A& AR JRAR. B Web Az LI R EAT T+ 4%, $84F
LI

LA AP RF PRI, R WIS 28BN BT TR AR SO, sk AT
PG fil I (AR EA 50
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@ Firmware Update x 4+

<« C O A 72| 192.168.1.200/cgi-bin/firmware update.cgi

) rcbosense

‘ Device I Setting I Diagnostic “

Top Board Firmware Update: ‘ HEEAE ‘ AT ‘m
Bottom Board Firmware Update: ‘ SN ‘ AR ‘W
Software Update: ‘ R Hﬁ&ﬁ:(ﬂﬁ{# | Update |
Web App Update: ‘ SR ‘ﬁﬁ%{ﬂ@zﬁ | Update |
Motor Firmware Update: | s | st [ Update

Config File Update:

A4 mUHTIR SO

35 TH G B A S A 44 A2 Dy ide v R [ A 44 B e

FORMBRY), M S “Update”

@ Firmware Update x  +

<« C O A F&=£| 192.168.1.200/cgi-bin/firmware_update.cgi

rcoosense

‘ Device | Setting | Diagnostic _

Top Board Firmware Update: | S | SOt [ Update |
Bottom Board Firmware Update: | ##232#% | helios_bot_01030731bin | | Update |
Software Update: | s | TR R ‘M‘
Web App Update: |ttt | somimmme | Update |
Motor Firmware Update: ‘M‘ TR [ Update |
Config File Update: ‘M‘ SAEEHEAN ‘w‘

Kl A-6 SdiTtek

| el | SRS [Update

<« MyFileAudit > louieliu > 2021-10 v O | E=2021-10

[
N B h e sm
”' [] helios_bot 01030731.bin 2021/10/2020:14  BIN X4
?
»
i
b
bl

S#4E(N): |helios_bot_01030731.bin | [BIN szt (+.bin)

s
B A-5 EFAR T E 1

4. W T RN T« BT HAIE S, &
JA 58 B B SR W L A [ R A

BT -

Firmware Update x  +

< X O A FEs | 192.168.1.200/cgi-bin/firmware update.cai

Init for upgrade, please wail...
Init ...
Init ==

Bottom Board Firmware is Upgrading

Erasing 79%

Erasing 99%

Bot bin Erase Completet Begin to Write...
Writing 0%

Wiiting 19%

Widting 39%6

Writng 50%

Wriling 69%

Writing 89%

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

K A-7 THEI

EE: HRELARHE TS TERT AT T, B0

« EWRFHHSCAE B LTS "Helios _top " B4R E 4K ".bin"

o SRR BT LTS "Helios _bot_" P E 54 ".bin"

o AEFHRSCAE R B L B RT4E "Helios _app " IRFFZ#0L B E4 "elf”

- Web App FH 01 72 80 Zai 4% "Helios _cgi " Ii7 2 0254 ".tar.gz"

« BN IATHE SR P B L E RIS "Helios _mot " P #0005 R4 ".hex"
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M B && a8 E LR

AR RN TR 5 2 B R S AME B X, T P R A AR R
B.1 HE¥lEE (MOT_SPD)

H R T2 (3L 2bytes)

e bytel | byte2

ik MOT_SPD

ZHAT A U
(1) AT 785 I ATC B F B 17 R LA
(2) B f7 it >R P R oA =
(3) MeEHEG R T
(byte1==0x04) && (byte2==0xB0) : ¥ 1200rpm, M4} jE%;
(byte1==0x02) && (byte2==0x58) : #i# 600rpm, Jift%] ek,
Mo B AR K, B EE N 0.
B.2 PLAM (ETH)

PLKMZ a8 (3t 22bytes)

e bytel | byte2 | byte3 | byte4 byte5 | byte6 | byte7 | byte8
Tk LIDAR_IP DEST_PC_IP
e byte9 | byte10 | bytell | bytel2 byte13 | bytel4 bytel5 | bytel6
ke MAC_ADDR portl
e byte17 | byte18 byte19 | byte20 byte21 | byte22 |
B9) i port2 port3 Port4
TFAF AU

(1) LIDAR_IP ¥y LiDAR ¥ IP thlib, fi#E 4byte

(2) DEST_PC_IP N H [ PC [f) IP #thhil:, H¥E 4byte

(3) MAC_ADDR 4 LiDAR ff] MAC il

(4) portl~port4d Jyii 1515 5, portl Jy MSOP £ LiDAR i H ()35t 145, port2 A
MSOP 1 H ) PC #2053 5, port3 24 DIFOP £ LiDAR % H! ) A< 13 1, port4 & DIFOP
AL H 1 PC B 15 . BRIAE Y portl A1 port2 WEAHIE, port3 A1 portd 13 & M .
B.3 FOV X & (FOV_SET)

FOV % E (3t 4bytes)

e bytel | byte2 byte3 byte4

ik FOV_START FOV_END
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A2 UL -

W B A A SR KT/ FE S B, FOV_START A1 FOV_END i % iz Fl 0~36000,
XA 0~360°, f76i 7 O Rimial. thil: byte1=0x5d, byte2=0xc0, byte3=0x1f,
byte4=0x40, N:

FOV_START = 93*256+192=24000

FOV_END = 31*256+64=8000
A R A A R ) KT A BEYE L D 240.00°~80.00°
e LLE byte S N EERIRE 0k S AT T

B.4 HHLBIAHAHNAL(MOT_PHASE)

LB 4 (3t 2bytes)

Ads bytel | byte2
iR MOT_PHASE
ZF A7 A UL :

VAR B HLIE BB I e e ARAL,  FiC& GPS 1) PPS RkpP I, 1HE(E TG 0~360, Xt/
FARE 0~360°, {77 ROV Kuti=X, in: bytel=0x01. byte2=0x0e, W|HALEEZNHHAE
N 1%256 + 14=270;

e BAE byte T NHESIFEAL At AT T

B.5 AR [E kX4 (TOP_FRM)

FEREMGRA (3t Sbytes)

Fre bytel | byte2 |  byte3 byted byte5
iR TOP_FRM
F AT AU :

AT 5 AR E SCRRA S XS R, G RE R 0
Prils A5 : 00 0102 05 00

RIp 8% H ilAs 5 29 0x0001020500

B.6 JEiR [E k4= (BOT_FRM)

JER E R4 (3 Sbytes)

I bytel | byte2 |  byte3 byted byte5
iR BOT_FRM
ZF A7 A UL :

RAS T 5 [ A SCAERRAS 5 X B, X REIG AR AR -
il A5 0001010107
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RIPI i B i A5 4. 0x0001010107

B.7 HHLE KA (MOT_FRM)

BWAFRRA (3t Sbhytes)

Fe bytel | byte2 byte3 byte4 byte5
Uise MOT_FRM
AT AU :
ZIRAS 5 5 [ SO R AR 5 06 B, RO R UWTR
P RA S 0020 11 26 01
BB WU B AR 524 0x0020112601
B.8 K{4hk 4 (SOF_FRM)
WAFRRA (3t 5bytes)
e bytel |  byte2 byte3 byted byte5
Uitie SOF_FRM
AT UL B

GRS 5 B SO S XN, SN R R U0T
Pl A5 0020 12 15 21
RIPIis f H iAS 5. 0x0020121521

B.9 EH AR (COR_VERT_ANG)

EHARETFEE (3L 96bytes)

] bytel | byte2 | byte3 byte4 | byte5 | byte6 byte7 | byte8 | byte9
ke 1 JEIE TR A 2 S IEE A 3 W IE HE EAA
e byte10 | bytell | byte12 byte13 | byte14 | bytel5 | bytel6 | bytel7 | bytel18
DiRe 4 THIE TEELA T 5 HiE T EAE 6 JHIE E H A
e byte19 | byte20 | byte21 byte22 | byte23 | byte24 | byte25 | byte26 | byte27
TyRe 7 WIE T E A 8 JHIE B 9 JHIE A B
Fe byte28 | byte29 | byte30 byte31 | byte32 | byte33 | byte34 | byte35 | byte36
Difig 10 JEHE 3 FLA L 11 3 A 12 3 4 EL A S

byte37 | byte38 | byte39 | byte40 | byte41 | byte42 | bytes3 | byte44 | bytess

& |40

13 3818 7 5 A L 14 318 7 LA 1

15 3 T8 7 LA

byte46 | byte47 | byteds | byted9 | byte50 | byteS1 | byte52 | byteS3 | bytess

ol

16 3818 T 5 A L 17 318 7 LA T

18 18 7 LA

byte55 | byte56 | byte57 | bytes8 | byte59 | byte60 | byte61 | byte62 | bytes3

19 3818 7 5 A L 20 JHIE T ELAA

21 BEREEAY

byte64 | byte65 | byte66 | byte67 | byte68 | byte69 | byte70 | byte71 | byte72

5 |40

22 BIETE B A 23 EEEEMAE

24 MIEEH A

[VI’SD

Jo

byte73 | byte74 | byte75 byte76 | byte77 | byte78 | byte79 | byte80 | byte81

\m]
&
and
[aYay

25 IHEEEME 26 BEEEME

27 MIEEE A
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] byte82 | byte83 | byte84 byte85 | byte86 | byte87 byte88 | byte89 | byte90
Thie 28 JBIE MY 29 JEIEEE MSE 30 JEIE A S

B | byte9l | byte92 | byte93 | byte94 | byteds | byteds | |

Tihe 31 MIEEEMAE 32 WIEEEME

AT UL B

(1 MEEECAX G NIES, RRANEE Y E AR H 3 4 byte A, HAEE 14> byte R
IES, 55 2 FISE 3 A~ byte LM BEMME, A7 if R A R .

(2) FRIEFIEE 14 byte J&PEHy 0x00 NIEIEEE AN IE, JEMEN 0x01 MEEEH
R

(3) fHf I f LB ) LBS=0.01;

(4) BInEIE 1 2723 M{E N byte1=0x00, byte2=0x05 4 fi1-3t#] 5, byte3=0xd6 #
Bl At 214, NGEE 1 MFEEMEE N (5*256+214) *0.01=14.95°

B.10 /KPR A # (COR_HOR_ANG)

FZFHARMEFEFSR (3L 96bytes)

e bytel | byte2 | byte3 byte4 | byte5 | byte6 byte7 | byte8 | byte9
Bl 1 3B AR 2 MK TS 3 MK TS
e byte10 | bytell | byte12 byte13 | byte14 | bytel5 | bytel6 | bytel7 | bytel18
TiRe 4 JETE KW A% A 5 B KPS 6 I K T2
e byte19 | byte20 | byte21 byte22 | byte23 | byte24 | byte25 | byte26 | byte27
ke 7 WIE KRS S BE 8 IWIE K 72 1 B2 9 IWIE KV 2 1 BE
5 | byte28 | byte20 | byte3o | byte31 | byte32 | byte33 | byte3s | byte3s | byte3s
ke 10 JEIE KV ds £ B 11 3B IE KV A L 12 JEIE KPS f B
B | byte37 | byte38 | byte39 | byte40 | bytedl | byte42 | byte43 | bytesd | bytess
ke 13 JEIE KPS A L 14 JBIE KV F A L 15 JEIE KPS f B
% | byte46 | byted7 | byte48 | byte49 | byte50 | byteS1 | byte52 | bytes3 | bytess
TyRe 16 JHIE KPR HS F 17 JBIEK-P I Fs M L 18 JHIE KPS # 2
Fe byte55 | byte56 | byte57 | byte58 | byte59 | byte60 | byte61 | byte62 | byte63
Ditie 19 W IE KPS L 20 JHIE KPR 21 HIE AR AS
e byte64 | byte65 | byte66 | byte67 | byte68 | byte69 | byte70 | byte71 | byte72
TiRe 22 JEIE KPS F 23 JEIE KT i B8 L 24 JEIEKP I Fs M E
e byte73 | byte74 | byte75 byte76 | byte77 | byte78 | byte79 | byte80 | byte81
ke 25 JEIE KV A 26 JHIE KT 2 S L 27 JBIE KV F A L
K% | byte82 | byte83 | byte84 | byte85 | byte86 | byte87 | byte88 | byte89 | byte90
ke 28 JEIE KV A 29 JHIE K2 S BE 30 JEIE KV A L
B | byte9l | byte92 | byte93 | byte94 | byteds | bytegs | |

e 31 I K ES 32 I KPS L

A AF AR UL

(1 MBEENX I NIES, REANEE KK WS A S 3 4 byte M, HH%E 14 byte
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FORIES, H5 2 5 3 4 byte LU E IO, (AR Kt
(2) RRIEMME 1 byte JEVEY 0x00 WiEIE KA A ENIE, JE&IEJy 0x01 E:E
KRS i FE 9 s
(3) fFA# A FEAA Y LBS=0.01;
(4) BIUnEIE 1 24724 11E N byte1=0x01, byte2=0x01 ¥k 1, byte3=0x96 #%
Hepl A7) 150, NGEIE 1 FKFWEE B Y. - (1%256+150) *0.01=-4.06°

B.11 %15 (SN)

P3S4 f4 (3t 6bytes)

e lbyte | 2byte |  3byte 4byte |  Sbyte 6byte
D
4Ll mac Huhil, DL 16 HEfIFE 6bytes FE R K& AT .
B.12 EArHLIRENHR A 1SS (SOFTWARE_VER)
ARSI A T EE (3t 2bytes)
e bytel | byte2
ke SOFTWARE_VER
VR INTEN [ S ERSS
B.13 K}/ (UTC_TIME)
& FEAR (3L 10bytes)
e bytel | byte2 | byte3 byte4 byte5 byte6 byte7 byte8
B)i sec us
e byte9 | byte10
Uitie us
F: us {HYEMH: 0~999999;
B.14 iZfTIRZ (STATUS)
BATREFF 433 18bytes
e bytel | byte2 byte3 | byte4 byte5 | byte6 byte7 | byte8
Uife Idatl_reg Vdat Vdat_12V_reg Vdat_5V_reg
Fe byte9 | byte10 byte11 | bytel2 byte13 | bytel4 bytel5 | bytel6
Uife Vdat_2V5_reg Vdat_APD P R YR A
7 17byte | 18byte 19byte | 20byte 21byte | 22byte | 23byte | 24byte
ifie PR A
e 25byte | 26byte | 27byte | 28byte | 29byte |
D PR A

¥ [Value) fRFEXI N offset =

34
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A A UL
(1) Idat &gt . BFEKR/NE 2byte Ak, HRITTHE A
Idat=Value_temp/4096 *5A
Ebin, 4 bytel = 0xc8, byte2 = 0x02 I}, SZPRHL A
Idat =Value_temp/4096 *5A= 0x02c8/4096 *5A =0.87A

(2) Vdat, (455 B RME, B HEMER/NH 2byte 418, S HHEE TR AT
Vdat = value/4096 V
Vdat_12V_reg = value /4096 * 24.5V
Vdat_5V_reg = value / 4096x11 V
Vdat_2V5_reg = value / 4096x10 V
Vdat_ APD =516.65%(value)/4096-465.8 V ({H N f11H)

PAE IS TS A SR AR AR (VD s

B.15 #[&iZ¥r (FALT_DIGS)

WS HF s (3% 40bytes)

e bytel | byte2 byte3 | byte4 byte5 byte6 byte7 byte8
Uife temperaturel temperature2 temperature3 temperature4
e byte9 | byte10 byte11 | byte12 byte13 bytel4 | bytel5 bytel6
Thie temperature 5 r_rpm lane_up lane_up_cnt Top_Status
55 byte17 byte18 byte19 | byte20 byte21 | byte22 | byte23 byte24
Bk | Top_Status | GPS_Status PR A

5% | byte2s byte26 byte27 | byte28 | byte20 | byte30 | byte31 | byte32
Theg BRI

K | byte33 byte34 byte35 | byte36 | byte37 | byte38 | byte39 | bytedo
Thag P P A

A [Value] fRFEXTRL offset T 75 a4 J5 45 I T HEHIEUE, R KA, SAERTIRALE)S .
A AF R Ul
(1) temperature2, temperature3, temperature4 ;& HARMR KR . EEITTHAR:
temperature2&3&4=200*( value)/4096-50
temperaturel,temperature5 73 NJEKAR / 8 FPGA & FriE & . IR E(E K/ 2byte ZHEY,
AFWAE
temperaturel&5=503.975*( value) /4096-273.15
(2) bytel8 /& GPS {5 SHINIRES FF 1785 gps_st, XA 3 NEEG, HTHR

HHTH N PPS {55 M1 GPRMC 5 52 AR RN 7R 251 RGISAT (I 8] 2 B Aot

BN [A) b 2 [R5 3] UTC. bit 7 LT
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GPS 5 SRANRS T4 GPS_ST

ke ThRe RSME R
. PPS bk 0 PPS {5 5
bito PPS_LOCK 1 PPS {5 B4
. GPRMC F3 i : 0 GPRMC {55 Jok
bitl GPRMC_LOCK 1 GPRMC 55 %%
bt UTC Bl br 0 LiDAR P4 &I} [E) %58 A1 UTC N () 24T [F) 42
UTC_LOCK 1 LiDAR PY8E [F) IEZEAN UTC B[R4 T )25
Bit3 GPRMC # N\ RA 0 A
1 LN
Bit4 PPS i NARTS 0 A
1 ECE PN
bit5~bit7 T X N/A

(3) HMLAYSZI #5548, i byte32 Al byte33 BN FIT 4k, HHEARUIT:

HLHLSE I #3# = value
tban, 4 byte32 = 0x58, byte33 =0x02 i, r_rpm=0x0258=600rpm.
(4) FAth Z5 A7 4572 N EB A fd H 25 A7 48

B.16 GPRMC %4 &.-ASCII S5 5%
GPRMC %t LA FEE T 86 AN, M4SN GPS LB ) GPRMC 4 BK ¥ E&
87 52 3 [ 4% I UACR () GPRMC Y 8., AT LA ASCIT b AT 1A 25
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B4 C RSView

FEAS BT 55 b s AT A 1) RSView FREX. AIHAL . ORAFZANIENK RS-Helios % -
XM RS-Helios 73 2 (¥ J5 4f B4, w7 DU — 2 6 2% T 2 2400, 9 4 Wireshark #1
tep-dump. {EFF AT WAL IX 6804, 1 ] RSView S B A FEAN 25 5 SR 77 5, AUt
[FIkR 4 RSView3.1.29.,

C.1 E{FThRe

RSView $2 it RS-Helios % #fs 47 2y rT AL Dh g . RSView L 5E MK LR 74 pcap
SRR I EE, (RIS BE S RE.peapng A% 31 SO

RSView #4 RS-Helios 75 3| £ 25 I At 2R A — S il BREWE SCREZ A B 8 UBUE R 2
ANEE, IR B BEES . RSP A RO R T S . BT BRI e 5 L ORAE
N CSV #%30, RSView3.1.3 LA AR AR 25 5 i LAS 4% M EdE . 2 AT ARA AR SRS
LAS. XYZ 8(# PLY #3301

RSView fr & D BE:
®  EIT LUK M S R
® S MDA AF A PCAP SUAF
®  Jicf PCAP UM A A1
o RFEIZA ALK, BIanFEES . B, KO R A
o UM BN S HE
o KRBT eV R A
o JEFESSTH
®  CREIRITRCHE %L 2 W R R R
® W Rmk g RS-Helios Hi >4k o
® RN
C.2 %% RSView

RSView 12235 U4 RF Windows 1 64 WiER1E RS, 223 0T AN 75 22 2 e HAMAR IR 1F
A LAA Robosense B M (http://www. robosense. cn/resources) b R I RA
RSView 23t siafi BT HARIE 22 B4R IR IERI AT, e seJE e s m A iy R %2
BEFEAR AT LA SCF A
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C.3 KEBEMEK

FES 2 B A5 R TR I BOE WY AGR B ) 1P Hihik,  PRILER G B0 /& e it
SN TP fstdik 7y 192.168.1.102, 7RISy 255.255.255.0. BEAME 75 2 & RSView
BE W K BRI =07 A A A
C.4 AIRAL B
1. RS-Helios #@ FEYE, I FH X G F J 14 4%
2. A A A CORLBRIZ ATHT IT RSView Bt

3. miii File >Open Jf Hi&$¥ Sensor Stream (|4 C-1)

® Rsview
File Tools Help

Save As X Choose Calibration File
- Export To KiwiViewer

Close Data

C-1 FTJF RSView SEit ¥ 2 ox

4, £ 1Y) Sensor Configuration % 11, %% RSHelios “ Type of Lidar” 2Ji% RSHelios,

“Intensity” %% Mode3,2 J5 fiidi “OK” EIR[, W1 FE C-2 fiias:

Sensor Configuration 7 *

Senzor Calibration

Rslidarle ‘

Rslidar32
| RSBpearl
| RSHeliosI 1

Add Remove Clear

Sensor Fosition Type of Lidar Intensity
%] 0003 riteh | o003 O rs18 3
v| ool | ooz g Eziwl ) Mode
2| voofE e | omfE] 2 [@rsrti]  OModet

o) s

B C-2 i%#% RS-Helios Z:%ilic & 0 F

5. RSView J14f s SEIS R 2IHHE (8 C-3). W LLEN fidy Play #8215, Haldi—k

A LLZESE RN .
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C-3 FHikm =R

C.5 1#7F RS-Helios 3%~ PCAP #& =

1. 7ESERT S R B R & Record 241 (K C-4).

C-4 RSView {17 4%4H

2. 7E# 11 #) Choose Output File X[ ifHEH, %357 EARMEHIBRARFI ORAF 0S4 5, midd
“PrAr (SO 7 HEHI(E C-5). RSView 5 Faa# Hodls &S E AN H b peap SXfF . (ERE:
RS-Helios K2/ /£ KB HIEE, BEAICRIN A2, HAR peap KRR Bl bFH

TR AR A7 5] HDD 5 SSD o, 1 AN fRA7 BN 1) USB B4 5 HI I 28 TR A7)

@ Choose Output File =
@\/,v'f_’, v AHEHL » win7 (C) » v‘v,H 1EE win7 (C )
Sy FREETEE = @
B wn £5 : - —
= BR PerfLogs
5| 3R Pragram Files
S| RETE Program Files (x86)
B Python27
L Qt
1 temp
& win7 (c) del'emp
window gz =
o AR (B)
ST (N): 2017-07-29-11-43-02-R5-16-Data.pcap -
FFZER(T): | peap (".pcap) v|
- Bt g=e || oms |

& C-5 RSView {f-FE N EHE
3. FRR AT Record #4145 IEARAF peap %l .

C.6 [Ej} pcap $iE
A LLf#E ] RSView X RS-Helios fRA7 [ s pcap SCAFHEAT A1 a4 Mt . 48w DAAE
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Play 2] 254 i sl 3k A oAl ] DU PRI 3D Mz Bl i — #0025
FTITRAEBEAT 731 peap SCAFHITRAFERAR AN TT LA 3

1. i File > Open Ff H.1%t4% Capture File.

® Rsview
File Tools Help

Save As >

Choose Calibration File

. Export To KiwiViewer

Close Data Ctrl+W

K C-6 FTJF pcap id 331
2. . Open File X} iHAHE, EHF—MExKM pcap X IF H A “¥TH (0) ” #%4H.

Open File " =

@ » SHEHL » SR () <o #=mmes e o
|R vy AR = 0O @
2345F% *oEm : 1A
B T
= =E
| EEERE

i back_lidaer

£ WPSETTRS

-l E
B ns
=1y
5] o

& Ex

1 L

MM back_lidaer - [supported Files ttinp "o |

EET

Kl C-7 FTIF peap ic x4

3. #ftH Sensor Configuration X[ i&HE, ¥shNJfiE4% LK) RS-Helios HIHC & A I sy OK
G

4. gk Play 140 AT LLAR s 245 0 o 85 Scrub 1 3 T H 575 18 3 AT A% 550 o
[l o7 & i, 1 T 2R Record %4176 R — AN THAZ A (B €-8)

C-8 RSView Play %41 Scrub #3) T.H
5. N TR E N BRI 408, de e — Il B 80 (1 24 7 HL A +f Spreadsheet ¥4 (¥ C-9) .
— MR R = BARE AR A, fERTEE T IX— WA R EOE
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'@ RSView - I

File Tools Help

P C-9 RSView £ 4% T A
6. AILAURBERAR A 00T, B 7 A3 3 3 B 2R
R

Point ID Points adjustedtime arimuth distance_m intensity laser_id timestamp
a {EoE) 1,776 99E3015T0. 000 933 10. 380 5 11 9953301570
1 52 1.814 993301620, 000 1011 10. 415 B 11 995301620
2 5 1.620-- 996301623, 000 1012 10. 330 25 12 938301623
3 TS 1,828 9E3I01626. 000 1013 10,330 13 13 993301626
4 TBE 1,846 998301670, 000 1029 10. 415 (-1 11 Q98301670
5 BT 1,861 9E3I016T3. 000 1030 10. 440 25 1z 9933016873
B 68 1. 861 998301676, 000 1031 10. 330 13 13 998301676
T 69 1,871 99E301679. 000 1032 10. 410 33 14 998301673
g T80 1,877 99E301T20. 000 1047 10. 410 & 11 9953301720
) 781 1,893 993301723, 000 1048 10. 440 25 1z Q93301723
10 T2 1,598 99E301T26. 000 1049 10. 405 13 13 993301726
11 783 1,908 998301729, 000 1050 10. 425 40 14 993301729

Kl C-10 RSView F#% 7~
7. M7 Spreadsheet H7/] Show only selected elements, 1 D753 itk 35 5 xF B 1) %8 (B

C-11).
bee B Fontoee - S ERELE
Point ID Points adjustedtime arimith distance_m intensi Show only selected elements. hstamp
o T39 1. TT6e 995301570 000 993 10,380 5 11 998301570
1 TSZ 1814 995301620, 000 1011 10415 6 11 998301620

& C-11 RSView show only elements 1. E

8. fiili Select All Points 1. H, XM RAR N — M g TR (K c12) .

@ roview SN

File Tools Help

Select 411 Fointz |

C-12 RSView Select All Points T E.
9. & 3D HHE W nZ (A, s SOPR ] — AN T AR — Se g N, X R 2
Spreadsheet #i%E ¢, FF HAEE LMLt (E C-13).
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PR oints Size: FINEN - ONEY - O teroeirter: NS — —————

<< < [> > DD ‘

C-13 RSView List Selected Points T. E.

10. AFAa[ 35 H ) R AT LB L Spreadsheet>Show only selected elements>Output CSV data
TRAF
C.7 Hc& RSView Data Port

RS-Helios BXIA ) MSOP ¥ 5 7& 6699, XA DIFOP ¥ 15 /& 7788, WIARAE C.7 14
BT X 2 NS EEH H A 7 BT RS-Helios M3 5, AT 7 22881 € RSView
SREUEE 1Y) Data Port AU M H5, SMEA A I 2R, WRAKIE RS-Helios
f¥] MSOP 3 1 A1 DIFOP i 1, W] LA BE % B =, {8 ] Wireshark #/FM &% LiDAR
# ¥ AL 11) Data Port.

#iifi Tools > Sensor Network Configuration, & Local MSOP Port il Local DIFOP Port %

NEM S Y RS-Helios-16P MSOP Port i1 DIFOP Port, 4R/J5 £ OK.

@ RsView
File | Tools | Help @ sensor Network Configuration ? X

——- NSOP Packet ——

use TCP
Dual Return Mode > Lidar IP: I . 0 : 0 s E
Choose Calibration File

Crop Returns...

Lidar Port: 699

@ use TP

Group IP: | 0 ]. [ 0 ]. | [ ] 0 ]
Local IP: | 0 1 0 = || 0 Jssa[ 0 ]
Local MSOP Port: [ eess |

——- DIFCP Packet ——

Local DIFOP Port: 1

7788

Play Ctrl+P
Record

--- Othere -—

use SOME/IP

C-14 BEM S
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ff% D RS-Helios ROS&ROS2 Package

A B 4438 BH 40 4eT 8 Ubuntu+ROS B¢ Ubuntu+R0OS2 SKFEEUFI AT #44k RS-Helios %i#E .
D.1 BLE ¥

1. F# %% Ubuntu 16.04 5¢ Ubuntu18.04 #1E &4t (ROS2 F/* R #8{# F] Ubuntu18.04).
2. ROS HI/':  R¥EHER: (http://wikiros.org/kinetic/Installation) %% F:3llik ROS Kinetic
JATIEE.  (Ubuntul8.04 FJH /71 %23 ROS-melodic)

ROS2 1 /7: HR¥E%5E4% (https: //index.ros.org/doc/ros2 /Installation/Eloquent,/) 2 %% 3l ik
ROS2 Eloquent A Th &g
3. F#H% % libpcap-dev
D.2 T#;&%i% RoboSense FiARF)HE
14 0] LLA https://github.com/RoboSense-LiDAR/rslidar_sdk 35U #7055 A K sh B, Bk
FRABAR LRI . FHERGE, H5 BT RIS A H README 3XRY, it
A28 T 0o g v 2 A R IR IR B AL
rslidar_sdk A F & HEE BN, HEf &4 RS-16, RS-32, RS-BP, RS-Ruby
RS-Helios FLgHUM=C ik 0k 3h . S RF = Fhém ikt
1. HAEm I
I REN rslidar_sdk 3Xzh 8 1 H 3%, B build SO RI A 45 3247

mkdir build
cd build
cmake .. && make

/rslidar_sdk_node

2. ROS M4 i
A% ros TAE H -

cd ~

mkdir -p catkin_ws/src

# U1 rslidar_sdk 3%z 5.3 ROS T.AF H 5%~ /catkin_ws/src . FJJF rslidar_sdk JXzi € 4 )
CMakeLists.txt 3 fF , ¥ 3C fF T #B 1 set(COMPILE_.METHOD ORIGINAL) & A
set(COMPILE_METHOD CATKIN) .  [A] i 3K 3 £, 9 ) package_ros1.xml 3 iy % N

package.xml.
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FE L& S H IS AT U0 T dy AT S

cd ~/catkin_ws

catkin_make

3. ROS2 ¥ 1&E %1%
6% ros2 T/ H

cd ~

mkdir -p catkin_ws/src

# U1 rslidar_sdk Xzl £2. %] ROS2 T.1E H 3% ~/catkin_ws/src ~. $J7F rslidar_sdk Xz £ 4
[f) CMakeLists.txt 3 f , ¥ 3C /4 Tt # (] set(COMPILE_.METHOD ORIGINAL) 2k &y
set(COMPILE_METHOD COLCON) . [q] i ¥4 4K 5 €0 N 1) package_ros2.xml 3 #H dx 44 4

package.xml.

AEL BT 40 F fr & HEAT 4

cd ~/catkin_ws

colcon build

D.3 ECE i IP

FRIN RS-Helios [ 1540 T, HC & F R SRS TP Hidik99192.168.1.102”, 1 MY N
“255.255.255.0", MR FRERE .

Bl & 5epd)m, A LAEI ifconfig f & A BHAS IP 2 2B L.

D.4 LR IR

7E rslidar_sdk ) TFE A A VELH B0 SCRI R S A0 /£ ROS B ROS2 A% N SEif R i m . X HL
F g/ 24, LA ROS M58 i

1. ¥ RS-Helios &4 MBI, JFH B, 1217, S4ArHUKIR 3] LiDAR %4 .

2. 1$iF rslidar_sdk 3R}t B 42 ) launch SCAHE AT RS B S B B8 (1 s F2 7, %

launch Y447 F rslidar_sdk/launch/startlaunch. #JF—/N&iHig1T:

cd ~/catkin_ws
lsource devel/setup.bash

roslaunch rslidar_sdk start.launch
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D-1 rviz fi7s RS-Helios S =%

D.5 BEHELHIE

ST o] B LR AR AT Bl (rosbag 5% peap) , 1E rslidar_sdk JRBN40 Py (1 S0k B thoA R4
N, IXE AR, Lhpeap Al AT LRI rslidar_sdk SKo¥ (RA7HI B 2% peap X
PEARAT B = B AT B

14524 rslidar_sdk/config/config.yaml /2%

msg_source : 5N 3

pcap_directory : FCE N pcap A HI4aXT #6542 (e.g. /home/robosense/RSHelios.pcap)

2ATTFLE, B4 AR+

cd ~/catkin_ws
lsource devel/setup.bash

roslaunch rslidar_sdk start.launch
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Y% F AR

97 e HERHb I 0 FEL PR, RS-LIDAR RIS, R H (b bt
F1 ERFHR

1% 7£3% 3 RS-LiDAR RIAF 4036 56 B (0 B LA 2 F AP, 76 A 24 fO 46 7 g S 5%
Bt

TIATEF B LR IGO0 F R, 7 IS B R T O V5 R T A s, &
ST I 1 I3 5
F2 FRERME

1. 35 B LT A A

2. B4 PR IR B SRR I 5 5

3. B IR

4. SR

5. FHITE
3 WEHE

B SR R R T R R R B T R A, T LB P i T A R ) 5 P
W, ARG R R AR TR, B ST R A A K L T

B SRR ARG b T SR BOIR 0, S IR PR 14 K B IR 7 T 3k JUE S A R T
VeI B G SRS B P AP A AT R SR A, BORE AT Rl 2305 S TR B i 3
BT o FLUCPH IR A SR AR IR B Ay, RS S 1A AT S B T
YR A A A R TR TR T, (R S B R T o 30 P8 14 P K 6 T A R T2 1
BB IR, 7T PO REVA 0 FL R VO i) 5 R P — B 45 1) ST A 1
Fo

2

A0
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