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FRFPFMRETENREAS, SRFREFKRTXFE. BR. BR F7E& R B,
HE v BFULRARAFPRENENEE, 9% (FEAREMEZERE) . (F
EARLMEFRE)  (PEAREMEEFZR) REERBNERALHERE/ER,
B ERMRE / AEREMFRATCERNFRR, ARMER L5 MEARL

Al, /AN AZRMBLFE,

& MARSARRIEIRN. EEREEXRAHERIEE L5 BIXBRAF B
A, BHAATFEERR, TAGEUEMRIEMNER. B« R BRFEMREAM
REER.

REPEIFA, FHAA (BEERRTHEE. Wih, 27, EMEAR. MA) FEUE
MEREERERN. BEM EEE. £17. EH. XEBHAFRASUARBEAFHA
BRBHES. BUHFURRE, KEERERSRE,

RBDOC-UG-1001 September 2022
LakiBeam1(L) User Guide 4 of 58



hi < ¢ R

AEMGEEMERFPNEREZR, FHNAFMHETEN, ERAERTEM. BRHP
SRR REINRTER AFNERMAFRISIRE. SAFMEREZLIES

HAEE R

Version 0.1
%% BEA: 2021-03-18

RABE: ¥IRE1T.

Version 1.0
%% HHF: 2021-10-11

RARE: EHEEEH.

Version 1.1

%% BHA: 2021-11-09

WRABE: t&fnData Block## i BB & /il

Version 1.2
%% BHA: 2021-11-15

MRARE: EMEELIRRA.
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Version 1.3
%% HHE: 2021-12-14

MRAHE: EREEESEORRUREHELR,

Version 1.4
%% HHA: 2022-01-07

FRA BE: #INTESTul APBRRRL R FiAE EHAR.

Version 1.5
%% BHA: 2022-04-06

FRAHE: #EMEREREERARLE.

Version 1.6
% 75 HER: 2022-04-24

WRAHE: EMEELFFEIRA, EHEEAFIERTERFE,

Version 1.8.1
%% BEA: 2022-09-15

MRAHE: Ei#ficlass 1HAREHAURBEFITRERA.
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BEERAA”RZAARREAERERTRIEERA, ARERFRIZEN~RFMRE
RiFrF. ERRABDTRJEZE=FES SEEZHEH, BE~RIEFEIIR,
EREMERKERRARN, RARFREBRE.

= REBEFMH
BRERGRAAFH, HAERZE=RIPERRAR—HBR.

= EEGRMA
BHEERNFESHERA~RNITEHEE, BEHEERENRERaMA™
B IS ARk A M HRIR.

n SR5E
BNEBZRE . SEIHCHBERIFEMRRERNEN. K=mATRE™
£ RIEH 2B RS,

s FNHER
ATHREBARERBRIGETIR, BONERZIFIHER T ARS~RIEITRE.
AR,

= FHNEM
WEBITRBRELINELL S, ATHERE, BZKREEREXETD.
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AR

EfREFIHARZERS (IEC) MEERSAREIRS (FDA) HHRBAEEEMERK
iy, STEARRHITT S

IECHREIEHAIGZE D IUNEL, 9 HIFRAClass1, Class2, Class3, Class4. HAX
AR HINTER: B0, Class1fxig®E, £ “IRANITERHT 2—HMze
% %&; MClass4RBIHAIRE, NETREEREENERHMNIEE, S5IERKNAG
NERR, ERABRREEFRND.

FOAYRENNESHA R E S ABENER, BBILETHVE.
BIREATRREEYMRE. EMUAENENARBERFREN, BASLRER
BARGREHN.

FNEHAERMEINFRIZR. T2NGEEK, TS518AKR. BTIREBRIFFTLAR L
—LEREMRE, PR KRBT HMABRALE RS
FllaA~RBHINFRIZRISER. A6 ERMEET, XEHRT
AT ER A IE R BUE AR EL AR 35345

BN~ R HTHRSZRES002 R . EREKRER, XA~ REEBERE
RRR. XEHA”RIAHENAMRBEEE, LHEENELESH, 1S ERIRER
.

BVEHAFREEIIEKXT5002 R, XEHL”R—EEBERRERG. RGN
Be R B AN R — 4, ARSI E AR,

A=@ETFClass 1K EE. REEVERE.

CLASS1

LASER PRODUCT
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Franta It

LakiBeam &%= (LakiBeam1, LakiBeamiL)2E T Bk kfTEE (pToF, pulsed
Time of Flight) RIBZIHANEMEESHRERAETIL. AFEREEREVLEATRERM,
HENL: . TS, REpESE.

A= RERESEHEARRE —EEERE NSRRI E—KFE270EEE
RIMERERIIENE . BLEE KA AR AT ILAI940nmiE B H i B IEC60825-1FR4E
MEMClass 1¥FR, RIEFRIEMARZE. SRAMNBILRESECHARTRIRIT
AIERIR T AR B KETERRE TIE, A PEIERKNE.

A= mmie i 10Base-T/100Base-TXHI LAK M TN BE, DCHLER X #F9-28VH BT ESE
El, FEHRHE—NUSB2.0Type-CEIZEO (F#FUSB Type-AZUSB Type-CLAKUSB
Type-CEUSB Type-CHIEELEETE), HAIEIFBITUSB Type-CiEOAA=RIZHAIR
REBIHIBERE. A= @HNUSBEIBREO R EEIRIERGEIFETIFRNDIS (Windows
/ Linux), CDC-ECM (Mac OSX), AI#ZI%IRzhENHHEENA .

Bt = A ERweb serverig it i P & 789 (dashboard) IhgE, AR LAER
FH ST ENE T webi ST M5 10 ENE ZRVNURR, BTSRRI &FIEIT
RE, BREILESH, BENKEEFIEE, HATURRHNENEEZEHLREES
IhAE
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TAEIRTE

1 Thld

LakiBeam &5~ 2 — s BB A EF Bk € 178318 (pToF, pulsed Time of Flight) &
HIRITHEE TR, FmASREEE, KBERNEE, XFRS, TIHEFHEHK. N
BB DRI R BT SRR L S H— R H B ohit RS, MR EIBiRRE
RS %8RG HIBEIZLBERNEE, HEHRUFFWEES B TRESELE, AT
11153 7 3oL 3 & SR RIpRtE 2, ZATER 2 KIThTE. FSEFLLE X
ITRTES MR M TS, AMITEHERIINEBFMES, WE1FAR.

FHRITERE A: d=cxAt (3.1)
BB E B ARIEE R d:czA’ (3.2

ARSI T Sx ANEENE, K7 Ut AE E A A R,
LakiBeam &5 @M E T —EiEH AR SE, BEBEEHR S EEERIIX TR
REMEENE. &SEEE—RENNE SRR AS FERNEREN— 1 TE
MRS RAES.

Figure 3.1: —# 1 R=E

LakiBeam &R 5= @& XMNEWUSEIR S HRAE, F—EKES, F-RRKESEE
(RSSDH, #E_EUKES.
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y— oy
4 SO
LakiBeam &A% Z RN E— M Type-CRIFUSBIEN, Z#rHiiBEidUSBIEO Mg &

(NZHBV) FHIEMmEIRE.

BEERNFARZSHBREA=RNTESEE, BHIECENRERSTR=RER
KA MR

4.1 FHEO

LakiBeam &A%~ M SIE OB AERZE X T:

Figure 4.1: FIX&SIREE

Fs O Th&e
1 RJ45E KM@ EREO
2 DC5.5-2.1F& HiRMAZEO
Table 4.1: FIALIEOTEEE N
RBDOC-UG-1001 September 2022
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RGbiE

LakiBeam &%/ =Bk 7 AT LUBIZ USBERIME IR T — &£ H BRI45HEEEFIDC
5.5-2. 14EEERVER S, AP AIBI B S S5%FEBIEREEER. g%
HIRJASHEEE BT ML IEANMLE . AT IRIEEREIRE M, 1FikiEcat.5e &L ERIZHIK
%, JHEIREZEIDC 5.5-2.13HER

5.1

A ER

LakiBeam &%= mMA&E T — 1 web server, ¥R A mit v @i Rk F iR
StENELERE, mREANMSIEAFSER, &&mAIPHE A % E
18192.168.198.2 (Deviceif;), TEFIFEETIESTHEHLIK MmO Pt Fz1E
$09192.168.198.1 (Hostif), LtEHET IHTEHAIwebSEEE7E] http://192.168.198.2
BNEliAin g &M ERwebR S, ES5.1 R

default SENSOR [P:192.168.198.2

@ RICHBEAN
o >
default HOST 1P:192.168.198.1

Figure 5.1: Fix5PCEERER

AR AIRITUSB Type-CRBMBE ST ENEE. ZEENERERREFTEX
YO ER BN BN, BREREITEIIFIRAZ —MUSBAREFHIEZFUR—
MRNDISM%E% % (Windows / Linux) . #NR & A RIZEmacOSRIE RGN HEEERINME
IRBIZIFUSBR B EE IR FHIRBRAEIL—1 B Nosx.applefI, REWHE
ZHUTBE R EmacOSERIERFHF S IRAIZE|—/NCDC-ECMig & .

i RRNDISIE &L ECDC-ECMi% %, RAEZBITUSBER PmEI T —MEMXN
¥, EERERL XN EMN BTN ERDHCPIRE 2 E E N B —14192.168.8. 18P
fE (Hostif), ik & imfdIPHbiEN}EER192.168.8.2 (Deviceis) . LEATEITITE
HLEIwebil b= 883/719] http://192.168.8.2 BN A 8]1% & M2 HiwebAR % .

REHwebR SR TINFRIR, FXRE, EHEHFEE.
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http://192.168.8.2

5.2

=R

Y%=t (Dashboard) THHEHIZEH T RSIK
RAER, UKMEFERE, RFEEITRIED, TBEK
RGHE, %OEE, APDIRERE, HEFER, HLNERES),

15N O

83 Dashboard
LIDAR Configuration

Firmware Update

RBDOC-UG-1001

System Monitor

1.59

LiDAR Overview
0.0v 0.00A

NIC Information

ETHO

ACTIVE ASSIGNMENT

Down Static

Device Information

MODEL S/N

Lakibeam1 RBO1A27906058

Figure 5.2: {{FRARTIE

LakiBeam1(L) User Guide

Zx< A

N (BECPURRZR, RGHE, AERE

S A

N (BEMAEE, BB,

resmom/.

MEMORY US

55 %

VIPERATURE

41.2°C

1Pv4 ADDRESS

HW VER

H2.1.0

esmy.

135.2v

NETMASK

SW FPGA

F038

WFER, BE&E

M UPTIME

0:01:28:00

1787 ON

MAC

88:C9:3:90:17:88
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BRQE

FIX®E (LiDAR Configuration) THEHEME T HEFHEXRE (BEHEBMERE,
MEERMBHFIEL); BEAIBERE (B2fENISEEREMBIBRFLE); BIBL
EEREE (88 BHRENMIPHIREERO); MERE (22 DHCPHMERSIPEY
BRI, FSIPHEE). SEIENEEXMNEH B RL IS HITERERE,
A EREEEET—RBH BN .

Dashboard LIDAR CONFIGURATION

Basic & Data settings

¢ LiDAR Configuration
Firmware Updat ) — -
irmware Update Scanning Configuration Digital Outputs
Angle resolution: Output 1
025° Device Ready
dex Signal active

Data processing

Output data range:

Start measure

Network (Host & sensor)

default SENSOR IP:192.168.198.2

o

o

default HOST IP:192.168.198.1 LiDAR State
Current state:
Host (udp data destination):
Busy
192.168.198.1
Info:
Device OK
Sensor IP Addressing Mode:
Sen: atic IP configuration: settings will take effect within 5-10
1 « T
Figure 5.3: FXRETNH
RBDOC-UG-1001 September 2022
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5.4

WA

ERERHHOMTERR ER— R, EREMRLEMEHSMEE—ENLHA, TH
Wik ERERR—NE. Eit, HEFEERRRMIE, BRCCEFITHERE — M
NGR, MAWERLA—BOBAEERITE T FEIE L, XEHRSFEREEHZE
PANABERSHEREM. XRNFEASFIETNEBREIAIEZE, ERIERIRR,
IHERRRRHATELBEENIAR, WES.4FR.

Figure 5.4: X HEXIERRIE
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LakiBeam1 (L) MR &3] s = HORE S A EIEh# T TR, RIS IHERIKRHAIT T IER,
R AR EEweb serverf iR ETREIHITHE . AR ST 2R FN58E #1178
2 NES5.5FR. Eohoff HXFEE, WV1ANFBERER, WV2ANFRIERE

B, LVIARIEFFEIERFTEIERK.

General filter:

(AVE] LV2 LV1 OFF

Figure 5.5: X T IXEHKEE

LakiBeam1(L)#E RIS B AN S HULERIA T :
Gain factor: #EIHAH, TRITHIEREESZHNRRES
Filter threshold: &K H{E
SR E (tE%£): Gain factor: 10
Filter threshold: 170

RBDOC-UG-1001
LakiBeam1(L) User Guide
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5.5 & 4 & #h

EltE#h (Firmware Update) TTEEM T HFEREEE (

RS, FIS, #EHhR

A, BEHMA) NER. BfEfR REEMIEE.

Dashboard

FIRMWARE UPDATE

Device Information
LIDAR Configuration

@ _Firmware Update

MODEL SIN

Lakibeam1 RBO1A27906058

Firmware Update

File upload

Device Power Reset

System reset

Perform factory reset

Figure 5.6:

RBDOC-UG-1001
LakiBeam1(L) User Guide

HW VER SW FPGA SW CORE SW AUX

H2.1.0 F0.3.8 R1.0.7 M0.3.7

Perform power reset -

E B
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4

HIEFEEO

LakiBeam &%= i3 7E /2 shill BB RS T Hostim & X MEE HHE . BIERA LK
WAEEN R, BIEEETUDPEEHN. LakiBeam&AFIZRITEZHETHTTPHMY
BIRESTful (Representational State Transfer) %0, REMEFIENA FIBTtIE O E5NE
KREIEHIEUAR BN EIEHERES.

6.1

3= B A e

TR R L HIL: Main data Stream Output Protocol, &#k: MSOP.
/0 38U R&WL, FBNET,

BINuKOS K 2368.

MSOP S5 EXMEHEXBIB ML, SIEAMLNEE. BUKMNRSTERE. KEHE

¥ AEEMTER. MSOP 8 BMEEIKE N 1248 F15, H 42bytes HYUDP
Header, 1200bytes BYZ#ERXE] (£ 12 4~ 100bytes B Data Block), LA 4bytes
BB BB FN 2bytes BT 15 B 1L,

BIR B E AL NE6. 1 Fi7R:

1248 bytes

N
’ 12 * (2 bytes flag + 2 bytes azimuth + 16 * (6 bytes measuring result)) = 1200 bytes K

42 bytes measuring result = 2 returns * (2 bytes distance + 1 byte RSSI) = 6 bytes 4+2=6bytes
T A N\ A N\
UDP Header[f§ Data Block 0 Data Block 1 Data Block 2 Data Block 10 |8 Data Block 11

42 Bytes OxFFEE OxFFEE OxFFEE OxFFEE OxFFEE 4 Bytes 2 Bytes

Azimuth 0 Azimuth 1 Azimuth 2 Azimuth 10 Azimuth 11
Measuring Measuring Measuring Measuring Measuring
result 0 result 0 result 0 result 0 result 0
Measuring Measuring Measuring Measuring Measuring
result 1 result 1 result 1 result 1 result 1
Measuring Measuring Measuring Measuring Measuring
result 2 result 2 result 2 result 2 result 2 ea gre
c .
5 Distance (2 bytes)
<
Measuring Measuring Measuring Measuring Measuring E RSSI (1 byte)
result 14 result 14 result 14 result 14 result 14 g Distance (2 bytes)
Measuring Measuring Measuring Measuring Measuring o
result 15 result 15 result 15 result 15 result 15 E RSSI (1 byte)
Figure 6.1: MSOP#iE a1 454
RBDOC-UG-1001 September 2022
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HPEEIZWE, EFEE—EMLEA MSOP #iEEH, AR MSOP HiEe 5
Hith MSOP HiEERNAHATEMEE. 120, 25 R30HzAH], H—EHE (20,
254 K 30HZz N 144040 5#E) MMt EERT, LEBT7ERE MSOP HIEB AR T 96 A
BUEARREET, BImAKERG Data Block HEI##E, FEtk B Data Block 6% Data
Block 11 HIFT B IBII A TR, fRsALKAzImuth HOXFFFF, FRA R FTR0N R
U Invalid resultt 15 H0xFFFF, 2n[&16.2Ff 7% :

1248 bytes
N
r N\
42 bytes 1200 bytes 4 +2 =6 bytes
K_JH A A
r N N\
UDP Header |l Data Block O | Data Block 1 Data Block 6 Data Block 11 lTimestampll Factory
42 Bytes OxFFEE OxFFEE 4 Bytes 2 Bytes
Azimuth 0 Azimuth 1
Measuring Measuring . .
result 0 result 0 o) e Invalid result
M i M i
SR LRI Invalid result Invalid result
result 1 result 1
Measuring Measuring Invalid result Dl sl
result 2 result 2
Measuring Measuring . .
result 14 result 14 Invalid result Invalid result
Measuring Measuring . .
result 15 result 15 Invalid result Invalid result

Figure 6.2: MSOPRE#izE 4

RBDOC-UG-1001 September 2022
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6.2

BIER X8

B XE)Z MSOP BHEIARMEEIS, H£1200bytes. BH 12 4 Data Block
‘A, ®A Data Block &% 100bytes, fXF&X—HEEERMEELIE. Data block
100bytes HIZIB)E1#E: 2bytes HIARENL, M OXFFEE 3k7~; 2bytes B Azimuth,
RMKEEFRAERER, SMAEREXMNEE 16 NUEKIE. £81 Block 1, &
— MR RIERM L AR AEENTESEAN: BAERAEANMELS Block MAEEZ
Eay, WENMEIERPEBAENNERIERNAEBILER T, BAZFBlockENA
(0 < N <15) UEEEIER A E EAZimuthy AT AR T E SR

-/ Block (BlockfgE & AAzimuth) ENMUEKIERKFHEERN:

Azimuthy = Azimuth + % x N (6.1)
7§ Data Block 82816/ NUBEHKES, FMNIELKIEES 6bytes tARk. HFHI=
FHARMBEE (Strongest Return), FE=FTA&EER (Last Return), HANER

#E S 2bytes HIEEEEH 1byte IR FERELE (RSSI), EEEFEEENM MM,

i TBlock B EE. BEESURMEBEENEERN, MSOPEHHENHRSN
i, RAERT.

RBDOC-UG-1001 September 2022
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f5lan, £E6.3%, REHBEEHE—Block’kFAEEMTHSIH: 0x80, 0x25.
W IRAM 16bit, F16bItTFF SRR 0x2580,

910 HI BE A 9600,

FRLL100/E158I45R A: 96.00

[t 5 —Block 97k T Fa B {E 4996.00%

[ERZ AT L1525 — 4~ Block ik F B B K 1-7< it Be: 0x10, 0x27, MRHIEHEEIKFAREEN100.00%E.
& itk Block = £ B g & E #9: (100 - 96) + 16 = 0.25°

BREBRE P E— BlockFI 52NN HIEA 75 HI%: 0xFC, 0x08, 0x31, 0x00, 0x00, OxFF.

%*)’E‘E’l‘?*ﬁ%%fé@i&ﬁﬁ&, REERHENERER N0, KEXTEE, EixEREITRBERIRE

EOx3TRFRIBEKH RSSI, ##HHA108EHIBIRR: 49, FIFEBEIRMK SRR H49,
REX RIREEAVIE B HTRRAT, SEIBER16bit, A16btTLFFSEERIKIE: 0x08FC.
910 H BE A 2300,

BB ERE R KGR 2.3m.

KFAEES: 96.00 +0.25x 1 = 96.25, F it —BlockiE2 M MERIE: KFHE6.25°, B
B2.3m, REFEEH49.

769 1.782765 192.168.8.2 192.168.8.1 upP 1248 49669 ~ 2368 Len=1206
770 1.782964 192.168.8.2 192.168.8.1 upp 1248 49669 ~ 2368 Len=1206
771 1.783108 192.168.8.2 192.168.8.1 uop 1248 49669 > 2368 Len=1206
772 1.783250 192.168.8.2 192.168.8.1 uop 1248 49669 > 2368 Len=1206
773 1.783392 192.168.8.2 192.168.8.1 upp 1248 49669 » 2368 Len=1206
774 1.818100 192.168.8.2 192.168.8.1 upP 1248 49669 > 2368 Len=1206
775 1.818311 192.168.8.2 192.168.8.1 uop 1248 49669 ~ 2368 Len=1206
776 1.818422 192.168.8.2 192.168.8.1 uop 1248 49669 ~ 2368 Len=1206
777 1.818700 192.168.8.2 192.168.8.1 uop 1248 49669 > 2368 Len=1206
778 1.818808 192.168.8.2 192.168.8.1 upp 1248 49669 + 2368 Len=1206
779 1 ®19p30 197 168 R 7 192 168 R 1 1ne 1248 49RA9 > IAR | an=170F

Frame 769: 1248 bytes on wire (9984 bits), 1248 bytes captured (9984 bits) on interface \Device\NPF_{FA41E6AS-3C84-446D-AADC-9883F8BDFAF2}, id ©
Ethernet 1T, Src: 42:61:64:55:53:42 (42:61:64:55:53:42), Dst: 48:6f:73:74:50:43 (48:6F:73:74:50:43)

Internet Protocol Version 4, Src: 192.168.8.2, Dst: 192.168.8.1

User Datagram Protocol, Src Port: 49669, Dst Port: 2368

Data (1206 bytes)

48 6f 73 74 50 43 42 61 64 55 53 42 08 00 45 00 HostPCBa dUSB--E data block 1 Azimuth
04 d2 ed ©f 40 00 40 11 b7 b7 c@ a8 08|02 B a8 @@ -
08 01 c2 05 89 40 04 be 54 9b [ff ee]B0 2504 09 @ - T %
32 00 00 f [fc €8 31 00 00 f| fc 05 32 00 00 Ff 2.1 2

£3 08 31 00 00 Ff eb 08 | 31 60 00 Ff 99 08 32 00 1 1 2
00 £f de ©3 34 00 @0 £f | 36 08 33 @0 00 ff 2d 08 N4 63

38 00 00 f 25 08 36 00 | 00 £f 2d 08 38 00 00 Ff 8- %6 -.-8 _
2d[[05 35 00 @0 F7 2d 08 | 36 00 00 Ff 25 08 37 00 -5 - 6 %7 data block 2 Azimuth
00|Ff 25 68 38 60 00 7 | 1c 08 37 00 00 Ff[F ee| % 7

[1e_27] %

8
27] 25 08 33 60 @0 £ | 2d 08 38 @0 00 £f 35 08 8. -85
35 00 00 ff 4e ©8 37 00 | 00 £f c2 @8 32 00 00 FF 5. -N-7 2

da 08 34 00 00 £f da 08 | 31 00 00 ff da 08 31 00 4 1 1 data block 1 second
00 £f da 03 31 00 00 £f e2 08 31 00 00 f eb 08 1 1 measuring result

31 60 0@ ff ea 08 31 00 0 ff ea 03 31 00 00 ff 1 1 1

e2 08 31 00 00 Ff e2 08 31 00 00 ff ea 08 31 00 1 1 1

00 £f £f ee a0 28 e2 08 31 00 00 ff e2 08 31 00 (1 1

Figure 6.3: MSOP &/~
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6.3

HEEMI EE8

BEIRARL32bIt, F32bit LTS EEBIHIE: O0XOEA82087. EE MSOP B1HIELE,
#RELE 4byteshIBTE) S B F 2bytes UL 58. HABTEEANRIZERSGATE, 4
R A1us.

B5l4n, #EE6.4%, HmEKREH 2bytesftF T LakiBeami/LakiBeam1L Bi L[ {52: 0x37, 0x40.

FIREL MSOP LA iE) B+t % : 0x87, 0x20, OxA8, OxOE.

9101 HI B3R 9. 245899399,

iteitt MSOP SLRYRTEIE A : 245899399us.

769 1.782765 192.168.8.2 192.168.8.1 uop 1248 49669 > 2368 Len=1206
778 1.782964 192.168.8.2 192.168.8.1 uoP 1248 49669 > 2368 Len=1206
771 1.783108 192.168.8.2 192.168.8.1 uop 1248 49669 > 2368 Len=1206
772 1.783250 192.168.8.2 192.168.8.1 uoP 1248 49669 > 2368 Len=1206
773 1.783392 192.168.8.2 192.168.8.1 uop 1248 49669 > 2368 Len=1206
774 1.818100 192.168.8.2 192.168.8.1 uoP 1248 49669 > 2368 Len=1206
775 1.818311 192.168.8.2 192.168.8.1 uop 1248 49669 > 2368 Len=1206
776 1.818422 192.168.8.2 192.168.8.1 uoP 1248 49669 > 2368 Len=1206
777 1.818700 192.168.8.2 192.168.8.1 uop 1248 49669 > 2368 Len=1206
778 1.818808 192.168.8.2 192.168.8.1 uop 1248 49669 ~+ 2368 Len=1206
7701 10939 197 168 R 2 187 148 R 1 np 1248 A9RAA > D3RR | en—1I0

Frame 769: 1248 bytes on wire (9984 bits), 1248 bytes captured (9984 bits) on interface \Device\NPF_{FA41E6AB-3C84-446D-AADC-9983F8BDFAF2}, id @
Ethernet II, Src: 42:61:64:55:53:42 (42:61:64:55:53:42), Dst: 48:6f:73:74:50:43 (48:6f:73:74:50:43)

Internet Protocol Version 4, Src: 192.168.8.2, Dst: 192.168.8.1

User Datagram Protocol, Src Port: 49669, Dst Port: 2368

Data (1206 bytes)

00 fF 48 @3 46 00 0@ ff 48 03 49 00 00 ff 40 03 HF - HI-- @
49 00 B0 ff 48 03 47 @0 00 f 48 03 51 00 @0 Ff I.- H.G- - H-Q

37 03 4c @0 00 fF 38 @3 5c 00 00 ff 41 03 58 80 7-L---8- \.--A-X
00 £F 41 @3 58 00 0@ ff 40 03 Sc 00 00 ff Ff ee AX- @\

98 33 48 @3 4e 00 0@ ff 48 ©3 53 00 00 ff 48 63  3H.N--- H.S- H
42 00 00 £f 40 03 4d B0 00 Ff 48 03 4b 00 @0 FF N---@M- --H-K

48 03 4e 00 00 £f 47 ©3 45 00 00 £f 58 03 48 80 H-N-- G- E---X-H
80 ff 47 @3 43 00 0@ ff 58 ©3 43 00 00 ff 58 03 GCove XoCoooX
41 00 80 £f 58 03 42 B0 00 £F 58 03 41 00 00 Ff A---X-B- --X-A

60 03 41 @0 00 ff 60 03 44 00 00 ff 60 03 41 00 ~-A---T- DA
80 ff Ff ee 20 35 61 83 47 00 00 ff 59 03 46 0 5a- G YF
00 £F 60 03 46 00 0@ Ff 69 03 46 00 00 Ff 60 03 R S S
44 00 @0 ff 60 03 44 @0 00 f GO 03 44 @0 @0 ff D D- -7-D

69 03 44 @0 00 f 6@ 03 44 00 00 ff 69 03 44 60 i.D-.-"- D..-i.D
00 £F 69 03 45 00 0@ Ff 69 03 44 00 00 ff 71 03 iE---iD-q

44 00 @0 ff 71 03 44 @0 00 f 71 03 43 00 @0 ff D---q-D- --q-C
79 03 43 @0 00 ff Ff ee b@ 36 79 03 43
79 03 42 @0 00 ff 72 03 4d 00 09
@@ ff 72 @3 50 00 0@ ff 72 03 52
42 00 0 £f 7a 03 4c @0 00 f 7a
7a 03 49 @0 00 ff 72 03 4b 00 09
@0 ff 72 @3 4a 00 0@ ff 7a 03 4b
49 00 00 £f 83 03 4a 00 00 FF|

MSOP timestamp

DM

SOP factory bytes

Figure 6.4: MSOP&L/Rf12
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6.4

RESTful API

LakiBeam &R 5= ETHTTPIMYAIRESTIul (Representational State Transfer)
#0O, AP AILLUEEweb serversk 5EIAEN E#H . EHERIESGRE, TR
B RESTuRE O BRI E L HRERH BN EELHFNEE. RESTulEO®—LitE
EZIFEHURL, X RAIHTTPNRA R HTTPIRZESRES LA A F MR C: RESTul 3#0O
WiRA,
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ATARERKEERMTEERBEN, BEEANTSEETI~RFEREOE
Ko ATEEFEZEHEFHITNERE~EE AN, EHELTER, MiZH
REARI SR —EFLEWE .. B TFEEFAEERRER—TEN, BIUFEE
TR E AR E N EPREAREER R HLFEERARBETIN, WE71FRR.
MFZABABEFTREEAETEA, BIUSFEERLANE ST — Sk Mt
BIEAREE TN, ME7.2FR. (B7.1F87. 255 & XK FRBAEIRT KA

D)
'
Figure 7.1: £iTRBRE
Figure 7.2: £{T%%
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7.1

HREE R

HTHAH MSOP B NItk FIE AEESMMNEESER, ESELA"%
R, FEFREFTHAEMUERESERENAEFRETRTHX, y&4R, W

E7.3f7R,
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7.2

LakiBeam&RF = REH FIEANEEAHAESERIMRE. LUKFEEASE, B
BBt EELSRAERETCE A1 UTERKAASEE, BALHANESE
J954.32mm.

Figure 7.4: S EELHAE

AR TEE H45°F315°, 3£270°

o~
@
<
wv
Y
Figure 7.5: XK I EE REEHAEE REE
@ 1 kFA#EER270°.
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7.3

PR T

BEEE L SHNEFHERSIEM, BERIEMT KX, WM TYERE LR
B, WE7.6FR, HEXERRT KREEALR.

Figure 7.6: R K REE

WEABR TS/ MRS ENHE:

cBIEEBIIELMABIRT: 6mm (MEANE)

« XBEAELFE: 0.487 deg (8.5 mrad)

ERRTHELARK:

KL EA [mrad] x BEBE [mm] + BIXREEHE LR T [mm] = XBEERE [mm]
AmEBETHARERHTERG:

8.5mrad x 4,000mm + 6mm = 40mm

ARNENXBETEENENER. Blt, HATEMNMEERERFEE.
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7.4 MO

AT HU R ST IR S5 R BT AR A B A

= HAEER

60

60

80.2

60

54. 32

76.13

Figure 7.7: X T ILLEIE LK

1SR X, 2.8 & 5T X35 .
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LHEREREINEZRTRIT (Flanih Lxe. RRICHTE), TRSFEMELTEY
FEEREERNRE, ENFENEERITHENERE, BEHFENT:

EAER RGN BRI E, URBHIESHIREZR.
HEREFENFE RGBSR FARITERS.

HAEEFERFELR, EXNBAHTERERRFETLAZESRE, HRNERE
ALRURIEREANM.

1) FHRENNERBRAAREIMESER, ARPRFEHLEMPVCESRFE, RLe
HRAFFERERRBERBHINEREEEREER.

2) EHBRKIEREEFE. HEFFR, ARFEHLEIMPVCESRFE, ALLfH
FAFFFRABRREN O EEEETHF AR T K CERFRERERINER
HEEXERSE, HEANEERIEFEENERAGETNEREERATET
Hithis34.

3) HBHERIEREAREFEFSRIME, RRFERLEIMPVCESTFE, RA
KREH E E A F LS EEVMF BTN ERT, RAERATEHRAFHTRAEER
REMLEREBEPHFAER K CEETRREKIIERAEEERISE, #
B R 2SR FER B RAE AT EREERATE TR MZ.
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C

RESTfuli3 [ AR

A& ARESTIuliZ O BIEEEAFNZESI, FHER P T fELakiBeam&RF=5, FEiFith
S mIEITERMAL

System/Firmware

GET /api/v1/system/firmware

GET 192.168.8.2/api/v1/system/firmware
RBELEMHER, B85 BRES. @S, BHRA. FPGARMMA. &l
BAERRA . AUXERFERR AR .

GET /api/v1/system/firmware HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{
"model": "Lakibeam1”,
"sn": "BM000000",
"hw": "2.1.0",
"fpga": "F0.3.7",
“core": "R1.0.0",
"aux": "M0.3.7"

}

Response JSON Object

model(string) - BIAE S
sn(string) - FF@mF5IS
hw(string) - F@ R
fpga(string) - FPGARR ki A
core(string) - #IDER R A
aux(string) - AUXER - RR A
Status Code
200 OK - No Error
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System/Monitor
GET /api/v1/system/monitor

GET 192.168.8.2/api/v1/system/monitor
REMAGEERIE, 88 RGEHaE. AFEERRMASEITIIE.

GET /api/v1/system/monitor HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{
"load_average": 0.19,
"mem_useage": 51.72,
"uptime": 4260.36
}
Response JSON Object

load_average(float) - R4t F 5%

mem_useage(float) - R7EFERZE

uptime(float) - Z&Ztiz{THTIE), 18 R %t L FATE]
Status Code

200 OK - No Error
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System/Network
GET /api/v1/system/network
GET 192.168.8.2/api/v1/system/network

RAMBEER, B8 UAMEERES, WIHEKX, MACHILE, FHRFR. ipvafERLL
BAK P R ER

GET /api/v1/system/network HTTP/1.1
Host: 192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
{
"carrier": true,
"duplex": "full”,
"ethaddr": "88:¢9:03:90:00:00",
"hostname": "richbeam",
"ipv4": {
"dhcp": false,
"addr": "192.168.198.2/24",
"override": "192.168.198.2/24"

}
"speed": 100

Response JSON Object
carrier(boolean) - LAKXMIEERERTS, 4R EERNT Ftrue
duplex(string) - LAKXMIEERAOM TIER, DAFERNTHNENT
ethaddr(string) - LAKXM#EH (MAC) bt
hostname(string) - E£#H1&#r
ipv4(object) - ipv4fE 2
dhcp(boolean) - DHCPF BRZS
addr(string) - B%7S 1Ptk
override(string) - E%7SIPE S it
speed(integer) - ALK M{EHIRE
Status Code
200 OK - No Error
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GET /api/v1/system/network/override

GET 192.168.8.2/api/v1/system/network/override
REVHARSIPESE.

GET /api/v1/system/network/override HTTP/1.1
Host: 192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{

"override": "192.168.198.2/24"

Response JSON Object

override(string) - E27SIPES#ilt, HDHCPHERITHAS, EEIAYE ANl
Status Code

200 OK - No Error
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PUT /api/v1/system/network/override

PUT 192.168.8.2/api/v1/system/network/override

RIS ENEERN AFFSIPEEH R BRSSP,

PUT /api/v1/system/network/override HTTP/1.1
Host: 192.168.8.2
"192.168.198.2/24"

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
"192.168.198.2/24"

Request JSON Obiject

string - B IPAIFMERESE
Response JSON Object

string - FERR B IR G, BSIPHTFMEBESEEN
Status Code

200 OK - No Error
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DELETE /api/v1/system/network/override

DELETE 192.168.8.2/api/v1/system/network/override
MBS K ATERSIPE S EFHE L AT B7S EHN B BRI HDHCPRRR

DELETE /api/v1/system/network/override HTTP/1.1
Host: 192.168.8.2

HTTP/1.1 204 No Content

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

Status Code
204 No Content - No Error, no content
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System/Reset
PUT /api/v1/system/reset

PUT 192.168.8.2/api/v1/system/reset
ARG 8.

PUT /api/v1/system/reset HTTP/1.1
Host:192.168.8.2

"reset"

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{

ucmdll :llokayll

Request JSON Obiject
string - R E L
Response JSON Object
string - REE LR IN
Status Code
200 OK - No Error
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Sensor/Overview
GET /api/vi/sensor/overview
GET 192.168.8.2/api/v1/sensor/overview

RMBERRFNERR, 88 FERLOMRR, FASIERR, BOtFRE. o
R, AWAETEE. EBKFRIHostixIPibil K% O S

GET /api/vi/sensor/overview HTTP/1.1
Host:192.168.8.2
HTTP/1.1 200 OK
Server: nginx/1.18.0
Content-Type: application/json; charset=UTF-8
{
"scanfreq": 30,
"motor_rpm": 1795,
"laser_enable": true,
"resolution”: 0.25,
"scan_range": {
"start": 45,
"stop": 315
}
"filter": 0
"host": {
"ip": "192.168.8.1",
"port": 2368
}
}
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Response JSON Object
scanfreq(integer) - |IEFIEINE, HEoH4K, 231410, 20, 255130, &
L AHz
motor_rpm(integer) - TBIASERTAEIR, FHFEINEI NI IRIERIE 7 7
73: 10Hz/600RPM, 20Hz/1200RPM, 25Hz/1500RPM, 30Hz/1800RPM, Efi
J3RPM(Revolutions Per minute)
laser_enable(boolean) - HFF XIRTS
resolution(float) - HATHEA P IHZE (0.1°80.25°)
scan_range(object) - 1A ETEE
start(integer) - HBEFWRAAE, &/IEANI5°, ZKEAHNI15°
stop(integer) - AWML RAE, &/INEAHL5°, mK{EHN315°
filter(integer) - HATHE IR EZFR, HPAK, 0RRKAIEE, SRFIRKIE
HER
host(object) - Hostim {2
ip(string) - Hostifs Pk
port(integer) - Hostifim O =
Status Code
200 OK - No Error
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Sensor/Scanfreq
GET /api/vi/sensor/scanfreq

GET 192.168.8.2/api/v1/sensor/scanfreq
SREUE R INER, BAIAHzZ

GET /api/v1/sensor/scanfreq HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK
Server: nginx/1.18.0
Content-Type: application/json; charset=UTF-8

{

"scanfreq": 30

Response JSON Object

scanfreq(integer) - HENE BT EFWEINE . FIXFIEMETLLA, 2730A4:

10Hz, 20Hz, 25HzF130Hz
Status Code
200 OK - No Error
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PUT /api/vi/sensor/scanfreq

PUT 192.168.8.2/api/v1/sensor/scanfreq
WEFRXPmIER, BIAHz

PUT /api/vi/sensor/scanfreq HTTP/1.1
Host:192.168.8.2
30

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
30

Request JSON Obiject
integer - WE R T IAFINE
Response JSON Object

Status Code
200 OK - No Error

integer - WA R EMING, BREELEBENEEZREMBEMIIKE
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Sensor/Motor_rpm
GET /api/vi/sensor/motor_rpm

GET 192.168.8.2/api/v1/sensor/motor_rpm
KENEIASEATEEIR, B AIRPM(Revolutions Per minute)

GET /api/vi/sensor/motor_rpm HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{

"motor_rpm": 1795

Response JSON Object

motor_rpm(integer) - TIASEATEEIR, FIFEIMEIT AR IREE R D B A :
10Hz/600RPM, 20Hz/1200RPM, 25Hz/1500RPM, 30Hz/1800RPM
Status Code

200 OK - No Error
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Sensor/Laser_enable
GET /api/vi/sensor/laser_enable

GET 192.168.8.2/api/v1/sensor/laser_enable
REUHE T RS

GET /api/vi/sensor/laser_enable HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK
Server: nginx/1.18.0
Content-Type: application/json; charset=UTF-8

{

"laser_enable": true

Response JSON Object

laser_enable(boolean) - FF KIRES, BAHFBITASHITE
Status Code

200 OK - No Error
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PUT /api/vi/sensor/laser_enable

PUT 192.168.8.2/api/v1/sensor/laser_enable
PHRE R HE T RS

PUT /api/vi/sensor/laser_enable HTTP/1.1
Host:192.168.8.2

true

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

true

Request JSON Obiject

boolean - R EEHSFF KRS
Response JSON Obiject

boolean - EEMAF XAREVIRMING, Tk <3 THEMA ER ST
Status Code

200 OK - No Error
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Sensor/Resolution
GET /api/v1/sensor/resolution

GET 192.168.8.2/api/v1/sensor/resolution
FHEERHFIKFERT PR

GET /api/vi/sensor/resolution HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
{

"resolution": 0.25

Response JSON Object

resolution(float) - HETFIXKFEADHHE, SHEMENEAKERSPEERSS
H79: 10Hz/0.1°, 20Hz/0.25°, 25Hz/0.25°, 30Hz/0.25°
Status Code

200 OK - No Error
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Sensor/Scan_range
GET /api/vi/sensor/scan_range

GET 192.168.8.2/api/v1/sensor/scan_range
KRBV AESEE

GET /api/v1/sensor/scan_range HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
{
"scan_range": {
"start": 45,

"stop": 315

Response JSON Object
scan_range(object) - 1A ETEE
start(integer) - A HRBAE
stop(integer) - FBRFIHERAE
Status Code
200 OK - No Error
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GET /api/vi/sensor/scan_range/start

GET 192.168.8.2/api/v1/sensor/scan_range/start
REUH SRR AE

GET /api/vi/sensor/scan_range/start HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{

"start": 45,

Response JSON Object
start(integer) - FHEELIRAEE
Status Code
200 OK - No Error
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GET /api/v1/sensor/scan_range/stop

GET 192.168.8.2/api/v1/sensor/scan_range/stop
KBRS RAE

GET /api/v1/sensor/scan_range/stop HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{

"stop": 315,

Response JSON Object
stop(integer) - FRERAEE
Status Code
200 OK - No Error
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PUT /api/vi/sensor/scan_range/start

PUT 192.168.8.2/api/v1/sensor/scan_range/start
WERXPMERAEE

PUT /api/vi/sensor/scan_range/start HTTP/1.1
Host:192.168.8.2

45

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
45

Request JSON Obiject

integer - WETIAHMERIGAEE
Response JSON Object

integer - BRI BAEE, &IMERLIS°, RAEAI15°
Status Code

200 OK - No Error
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PUT /api/v1/sensor/scan_range/stop

PUT 192.168.8.2/api/v1/sensor/scan_range/stop
WERRRERAEE

PUT /api/vi/sensor/scan_range/stop HTTP/1.1
Host:192.168.8.2

315

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
315

Request JSON Obiject

integer - WETIXIAMERAEE
Response JSON Object

integer - WAL RABEE, ®/IMERL5°, HmAEAI15°
Status Code

200 OK - No Error
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Sensor/Filter
GET /api/v1/sensor/filter

GET 192.168.8.2/api/v1/sensor/filter
REN S AT B IS BRI F R

GET /api/vi/sensor/filter HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{
"filter": 3
}
Response JSON Object
filter(integer) - HATREBIRIREFR, HO AR, 0RTXHIENK, 3RTHE
KRR EFR

Status Code
200 OK - No Error
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PUT /api/v1/sensot/filter

PUT 192.168.8.2/api/v1/sensor/filter
BEFBEREEEFR

PUT /api/vi/sensor/filter HTTP/1.1
Host:192.168.8.2
3

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
3

Request JSON Obiject
integer - WET/IAMIBEEREFRE
Response JSON Object

integer - WIAKIBIERFRE, HDHIK, ORRKAEBE, SRRARKIEHK

FR
Status Code
200 OK - No Error
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Sensor/Host
GET /api/vi/sensor/host

GET 192.168.8.2/api/v1/sensor/host
RENHAIE ik Hostim {5 2

GET /api/vi/sensor/host HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK
Server: nginx/1.18.0
Content-Type: application/json; charset=UTF-8

{
"host": {
"ip": "192.168.8.1",
"port": 2368
}
}
Response JSON Object

host(object) - Hostim{E 2
ip(string) - Hostifs Ptk
port(integer) - Hostifim O =
Status Code
200 OK - No Error

RBDOC-UG-1001
LakiBeam1(L) User Guide

September 2022
53 of 58



GET /api/v1/sensor/host/ip

GET 192.168.8.2/api/v1/sensor/host/ip
IR Y 5 & i&Hostim 1Pk

GET /api/vi/sensor/host/ip HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{

"ip": "192.168.8.1",

Response JSON Object
ip(string) - Hostuf IPiblk
Status Code
200 OK - No Error
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GET /api/v1/sensor/host/port

GET 192.168.8.2/api/v1/sensor/host/port
R BN AT S ik Hostimin 05

GET /api/vi/sensor/host/port HTTP/1.1
Host:192.168.8.2

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8

{

"port": 2368,

Response JSON Object
port(integer) - Hostiwim 15
Status Code
200 OK - No Error
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PUT /api/vi/sensor/host/ip

PUT 192.168.8.2/api/v1/sensor/host/ip
% & FikHostim Ptk

PUT /api/vi/sensor/host/ip HTTP/1.1
Host:192.168.8.2

192.168.8.1

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
192.168.8.1

Request JSON Obiject

string - % & & ik Hostim | P ik
Response JSON Object

string - &8 i&AHostim| Pk
Status Code

200 OK - No Error
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PUT /api/v1/sensor/host/port

PUT 192.168.8.2/api/v1/sensor/host/port

W B & iAHostimim O S

PUT /api/vi/sensor/host/port HTTP/1.1
Host:192.168.8.2

2368

HTTP/1.1 200 OK

Server: nginx/1.18.0

Content-Type: application/json; charset=UTF-8
2368

Request JSON Obiject

integer - 1% & FiAHostifin 0=
Response JSON Obiject

integer - FixHostifmixm S
Status Code

200 OK - No Error
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D A tg

UTHRSHUU A FRBNRE~mAE, WAESREASHITERM.

RS LakiBeam1 LakiBeam1L

MR R IR pToF

BoLE K 940nm

KEMIG 270°

HRnEE 25m@70%& 5% 40m@70%% 1%
Z15m@10%RSE  =20m@10%& 515

E= 10Hz; 20Hz; 25Hz; 30Hz

BAERIER 36kHz; 28.8kHz; 36kHz; 43.2kHz (10 ... 30Hz)

KR 0.1°(10Hz); 0.25° (20 ... 30Hz)

EERE +2cm

RRER

KaEiaia 10Base-T/100Base-TX

USB#QO SR R BRI

gt BEE. A, RSSI, BiEE;

bt Ed

HAFL Class1 ARRZ2

B 940nm

TiEsdE 5V(USB)/9 ... 36V

BLAVTHFE < 2w

Hitb

SMERT i 60mm, % 60mm, = 80mm

TIERE -25°~ 60°

BIERE -40°~ 75°

BrrER IP65

Table D.1: #3545
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