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ARIXHENAT Vzense A3 B W AR DS86 & DS87 ToF =, S&7=mINEE, MAEIU

KA FR RS

=4 IP67 PoE+ RGB
DS86 = & =
DS87 2 2 2

DS86 REEHERBIRMEE, REEILE| IP67 BHIFER.

DS87 o] B S B VRS MUK M fEtE, IP67 BRIRERINT O [ A Bh7K .

1.1 fER%ER

DS86 & DS87 = mMEREAN 1 &, BENAEERIFEUTILA:

1B D IRIRE bR = S L AOFREE;

BN RINE, BN RS H R,

B0 LR AERHENE R, U~ RS IREL,

TR R R INE T N =,

BEREBFREREE, AohdEPRURHARREE,;

NEEEEERINEHIEER, BEE:

® MHFEH. TEMRNETLH, BEiRE

® NIRRT, TEAFRRMNE LA/ E4/53KI0ERER, BET-MN,
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21 BktRe

FARERAE L R F T SBOKRAE S .
HE R IR R AR R IR & BB A R A AR .

HeRE

EERELEIETSRSATRRS, NEFAIETBREREAR.
FamE UM A Class 1 R&FRK, RIE EN60825 HERAEEFEAIES
FENABEREE. HERLRERER™ M.

2.2 IF#E{EeR

DS86 REEHERBIEME, DS87 o] PIlid BB IR E Pok BEHH,

BERERERSEELE 11V~26V, 5F 26V SFRT 11V TS &= Rk,

iR DS87 % #F PoE {875, fN{# 3 PoE e, PSE (% PoE {38 #/E PoE+
(802.3at) =X EARAE, KT iZtRE~ RS EERTE,

AT PoE e 28K o B oK :

'8 BS
H3C EWPAMZNPoE+
TP LINK TL-PoE+170S

2.3 1F#H#RE

BARZWIFR mINT, AR RIS MEBROIRE, FESEARRE A BT
BER TR M SEREERK

ANIEFHEIR T MV IRZ R RS TR M, ARG BIRBIRIAT M, BEE
B IRRTSEE G AR, M min B BIRE) o X B R

BARNER

SKIALE, BB SEGT MK,

EMERT M, BT RREEREREREE.
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BREEFRLRASEIRERESFRFNAMG L, WMo~ miuh, Miks&E
PERE.



3 = miiig

3.1 FESER

Specification Vzense DS86 & DS87

TR ToF (Time-of-flight) Depth Camera
TR 640 x 480(VGA)@15FPS
HDR &= X Fr& K 10fps
g 16bit (Depth) + 8bit (IR) + JPEG (RGB)
MEFAE H-/KFE, V-FEH (degree) ¥l KFE-60°EH-45°
RGB E& 7 P M 1600+1200@15fps
RGB BRI E A E H-70° V-50°
BEESEE 0.15m ~ 5m*
BE <1%*
Ih#E Average Max. 7W(Ref)
M 940nm, 2 x 6W Optical Power VCSEL
DS86: 125mm+*50mm=*34.5mm
R (LsH*W)
DS87: 131.3mm*50mm=*44.5mm
- DS86: 2569
b DS87: 326g
- DS86: DC power

prasr DS87: PoE+ or DC power
‘BiflEn Gigabit Ethernet and RS485
#HF1/0 1lin/lout
(Exposure Control, Synchronization etc.) Passive Sync Signal

Ty DS86: 1P42
SRR DS87: IP67
T/ FtEEESEE -20°C-50°C/-30°C-70°C
RIFIRE C/C++ /Python/C #/ROS1/ROS2
BIERG I Windows 7/8/10/11, Linux, Arm Linux
P Passive, no fan
FERINE FCC/CE/FDA
Eye safety ARRZE Class 1

SERRZESRNEEBENNERARGSENIESEER




3.2 HBHSREHH

321 BWERFMA

Parameter Symbol Conditions | Min | Typ. | Max | Units
HEBE VDD 11 |12 |26 |V
= 1/0 Vin 3.3 24 Vv
(Ext_Trigger)
RS485 1 -12 12 V
THERERE Ta -20 50 | °C
THERREE 20 80 | %
HFiEEE 20 80 | %
FiERE -30 70 | °C
3.2.2 FEIFE
Parameter Model Conditions Average | Max Units
Active Mode | DS86 & DS87 400mm-5000mm TBD mA
@15fps
Broadcast DS86 & DS87 TBD mA
Mode
Note: 12V input voltage
323 Xy T &t
IR T = DURZ 45T TEEM, BB ex TIES M eEM, =R s Hinig,
KETEEEY TEXFHFTH IR SE-mEmREE.
Parameter Symbol | Conditions Min Typ. | Max | Units
DC Power VDD 9 12 28 V
Digital 1/0 Vin -0.3 24 V
(Ext_Trigger)
RS485 -13.2 132 |V
Operating Temperature Ta -20 50 °C




3.3 DS86 ¥R~

TER 7 DS86~ IR ~T, 3D O] ZEVzense MU FREL .

118

Front View Back View

=

o=
[eXe]
Q0
™

Bottom View Top View

1 m— SRR SRR ERE TR

Left View Right View
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3.4 DS87 ¥R~

TER 7 DS87/~ I EM R, 3DX O] ZEVzense MU FREL .

Front View Back View

o0

o0
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3.5 FEMSE

351 iz

Lens Center

IAHIEHIZ ToF PRI A, ToF EEMBMISRIL N 43, BEKERZARTEEM
%, DFOV EAEVERBHNNALESEL T Oz EaNAaE,

HFOV #1 VFOV RYE X BT 3L, BIEATS] ek By EEas, EEEARLEEX
fy FOV, DS86 & DS87 LAY FOV 2 60+45,

3.6 TIfEFMGH®ES

3.6.1 MMHEX

DS86:

B CATSe DUKMZ45 (CAT6 #REC)

B MBABRZINRAY (MEFELESE) (FrkD)

DS87:

B MI12 X B CAT6a INAMZES (FizsiEkEmMO)  (ARES)
B MBABRZINRAY (MEELESE) (FrED)

NE

B 3 POE+HEEE (EED)

3.6.2 BMFEXK

BIERS:

B 32-bit Windows 7/10/11

B 64-bit Windows 7/10 (recommended)/11
B Linux (x86, x64)

11



3.6.3 BEMEE

EiTHESNTIR -20-50°C
BT 20-80 %, AEXFRE
EFRE: -30-70°C
R 20-80 %, HEXIEE

3.6.4 HXFURARFES

TFRIRR D AR LIRFR (CCS) FHFRALIRER (WCS)

BEALGR EHNSRER LSRR, BVNATRR/IENELEPOR,
HRLIRR BHNERTEZHLITR.

BN ASERER LR RE R K n B = H Y4 R L, 1§55% SDK FRBIE.

P=(X.Y Z)

r
opt;cal : !
axis I _=1
| e //,
E prinéipal I
| point :
: (cz, "gi) i Xe
: Y.
VLAY R = I T B 7Rt AR
1. X RR S AL FRE R dn L1808 25mm I &;
2. Y BIRRSN TR~ mAIRE 52.3mm M E;

3. ZHRRANTHR A RIARE,

o] i@1d MeshLab #1 CloudCompare TR HIEE R =K, Vzense A9 SDK 1 TR {R
ﬁ/‘\ﬁ\?—:o
12



4 F=miEO

4.1 DS86 O

DS86 = EH R45 MLEOM M8 A BIZTheeE D, 15T E TR

-

TITTT T TT T AT TN TIOT

& 4.1 DS86 ¥

M8 A Bl ZIhEERE HE X

Pin ae Designation
1 2y GND

2 aqe VCC

3 IFE RS485-A
4 G RS485-B
5 HE Ext_Trigger
6 BE NC

7 BB GND

8 e IP RESET

13




Pin Designation Direction Description
1.7 GND GND GND
2 VCC Power DC 12-24V
3 RS485-A 17O RS485-A
4 RS485-B 170 RS485-B
5 Ext_Trigger INPUT External trigger input (3.3V-24V)
3 P RESET INPUT Pull high (3:3V—24V) for 10 seconds then the IP
is reset as 192.168.1.101.
W il & e -

WAL TR MR EAMERN B, TIZERT, FREA TIEESFt
ZIRZS, 7E Ext_trigger 5| EIRE|— N ERRE b A Bob A4 FHaa —iagERt, SRE™
= B EEFMA R

Ext_trigger ESEEBESBETE 33V~24V, KB FENELE 5mA M, BT
Ext_trigger 5B HIBMNEFBEE, BEAHSEERAAL

Ext_trigger ESmEBTEAL 1ms U L;

Ext_trigger (S A EFREEN, BEEEFTA:

—T1l— —T1—

EXT Trigger

Frame start Frame start

Camera Exposure

14



4.2 DS87 #0O

DS87 FmAFAFM MR EES (M12 X B M8 A #Y) | HiEEFAE IP67 IR %
B = SRR R IP67 HIBRKBIALER, BEE TET.

[=
[ =
IC]
[
[m
=
[
[
[ =
[m
[
IC
4.2 DS87 #H
M12 X BUR A E X
Pin = P
1 TX D1+ Tranceive Data+
2 TX D1- Tranceive Data-
3 RX D2+ Receive Data+
4 RX D2- Receive Data-
5 Bl D4+ Bi-directional Data+
6 Bl D4- Bi-directional Data-
7 Bl D3- | Bi-directional Data-
8 Bl D3+ Bi-directional Data+

15



M8 A BIZTNEEIE O E X

Pin gne Designation
1 R GND (Power GND)
2 AR ) VCC
3 e RS485-A
4 Fe RS485-B
5 HE Ext_Trigger
6 RE NC
7 A (4) GND (Signal GND)
8 KeE IP RESET
Pin Designation Direction Description
1 GND GND Power GND
2 VCC Power DC 12-24V
3 RS485-A 170 RS485-A
4 RS485-B 170 RS485-B
5 Ext_Trigger INPUT External trigger input (3.3V-24V)
7 GND GND Signal GND
Pull high (3.3V-24V) for 10 seconds then the IP
8 P RESET INPUT o is reset a)s 192.168.1.101.
Wt R TRE

WA INRNES REREAIMNERNBER, EiZERXT, mReATEES M
ZARTS, 7E Ext_trigger SIB) LW — N B REE AR L Blob 4 FHG— ARt SR~
e BB FFRAORTS,

Ext_trigger (F S B EHLESEETE 33V~24V, WEFRENERE 5mA DIE. BINE
Ext_trigger SIB EIEINEFBERE, BEHOPSEERMA

Ext_trigger ESREFEA 1ms U L;

Ext_trigger (55 A EFRER, BEEFTA:

16



EXT Trigger

Lori—]

Camera Exposure

Frame start

Frame start

17




4.3 LED 7=

NS EH LED 5 ~MBHEVIRES .
LED AN T B Fr7R:
AR, TiEEESs, BE LED RE R

200ms 200ms \

UARMEZEEY, EBIESR

IPEESHGE, XBLEDRS5H, RERX, RErmBEELL.

5s t J—ZOOm SL J—Z(}Om T
200ms 200m s

EFR, 416 LED =i, BEFIEMHHARTN

18



5 &M

51 MEHRK

GEREHER T E_ZIRSEW TIHNEE, ITLITENEBSNE, 585
TR

REFARERIINBEXE T EAREY. MRAELE, BRIFHELLT 50kLux,
AEEGRTRETEAAETENTHAARTN R, BHERTIEAMRNTHER
ﬁ%%%

¢l%ﬁ#ﬁ@%

EEFRARN

5.1.1 DS86 L3t

DS86 7= fmidid INAMEBLEERAFEE, AFHUAMME, FREMBREARS.

BESBOT:

1. B EEE—NMEENEIERES, Bz, —MENXEE,

2. BT INAKME R DS86 EiZ 2| A,

3. BEFEERFEMNERELBARERLNEMNZIEED,

4. BiERCEeEEREIR L,

5. TFER—Z&BRNEERGI A EV B KA P il

6. DS86 FYZRIA IP Hbdit4 192.168.1.101, #&T] &S Vzense BB T EF 2 IP it

19



5.1.2 DS87 L1

ZEISENT:

BENREE—NEHNEERESR, Fl, —MENRE

BT M12 X B CAT6A XKML SR DS87 &z 2| A,
BHRERSNERELBARGLINEN S IERED,

BEf sk R L,

BER—ZERNIEERGAAEAE KA IP Hhk;

DS87 H9ERIA IP HitiE 25 192.168.1.101, &0 IMi@id Vzense BEC & T EE o IP #idit .

o ok wd

5.1.3 POE &3 % %5 (DS87)

RRSBRMOT:

1LBENEEAE—MESHNEEEES, 6, —MEIREE,

2. % AR ER 48 B9 —im iR NIR G L MIE B9 R145 $REE, FH 53— RI45 #RA PoE ik
#138 PoE B8R IAMIHEO;

3. BT UK M B GKF PoE 33/l 5 PoE fEEE 3% 1 2 FH14bTE %,

4.3 POE A8 PoE {E A8 % 2B L.

5.2 NEBULA SDK %8

Nebula SDK AR B XHARMRERSE, AkEOMEHBREIES, 81 Windows,
Linux, Arm Linux, ROS, ROS2, PYTHON %,

o] MIX 9532 T % Nebula SDK FF & 82, 1H7FE?E"”E’JF52‘2 EREENARXEHETR,
FAFAFEIEF & B8 R A

China: https://gitee.com/Vzense/NebulaSDK

Oversea: https://github.com/Vzense/NebulaSDK

5.2.1 Frameviewer

Frameviewer & SDK I B F M — M HEN AR, JESA A WEIER SDK /Y AP|
E RN GRIE AR FA7E Tools X3, JEARABTE Samples X £, HFHARNBIES
%X

O3 include

3 samples
(3 Thirdparty/opencv-3.4.1
=) ReleaseNotes.txt

=) installsh

20


https://gitee.com/Vzense/NebulaSDK
https://github.com/Vzense/NebulaSDK

53 HEF4IAR

NebulaGUITool 2 FiZ177 Windows BIERGMERMA TR, S/ {EMNET DS86 &
DS87 /= iy M BERUR,

GUITEITE (PIMt>ty) :

China: https://gitee.com/Vzense/NebulaGUITool

Oversea: https://github.com/Vzense/NebulaGUITool

54 = IP bl

DS86 & DS87 HYBRIA @ IP #iflt 2 192.168.1.101, #NABFE# IP &K DHCP AR,
THIRIT Vzense IRAEMI TEREX:

FREETE (AKX

China: https://gitee.com/Vzense/NebulaGUITool

Oversea: https://github.com/Vzense/NebulaGUITool

Device Settings
Setting IP Address

" Obtain an IP address luwmlllulr DHCP)

@ Use the following IP address:

tpaddress: | 192 [ 1es [ 1 .[ 101
subnetmaskc | 255 .| 285 [ ass [ 0

[ Upgrade Firmware

Firmwarelmg path: |

5.5 DHCP ZRELIP

o] PUR B 5 1P 3BT DHCP A RFRE,
., UNEREERS .

2R mE R 2 F DHCP MRS == W48

21


https://gitee.com/Vzense/NebulaGUITool
https://github.com/Vzense/NebulaGUITool
https://gitee.com/Vzense/NebulaGUITool
https://github.com/Vzense/NebulaGUITool

Device Settings
[ setting IP Address

@ Obtain an IP address automatically(DHCP) I
T Use the following IP address:

Paddress: | 102 L[ 1es [ 1 . 01
Subnetmask: | 255 .| 255 L[ 255 L[ 0

[ Uparade Firmware

Firmwarelmg path: |

56 FmHAHK

BEHAREERZIFALTE NebulaGUITool, TTMEKIBEMN TR, toBERKIEE
REL, BEFERAPRNT:

Device Settings
Setting IP Address

" Obtain an IP address automatically(DHCP)
@ Use the following IP address:

Paddress: | 192 [ 168 [ 1 . 101
Subnetmask: | 255 .| 255 . 255 .| 0

[ Uparade Firmware

Firmwarelmg path: |

1LRiE 7, EEEMFRERE. BEAREEHX)
2. mif“Upgrade &8, FFHRK.
3EE TR 100w FHER R, SEFREIER

22



6 FEINEE

6.1.1 MEfRAIRE

HERMAERNT, DS86 & DS87 AR B G MEMHMAESHETIR—mrBIES5E

Al o

F—35 WITARLE AP IZE DS86 & DS87 =R iEfl L 18T, 155 SDK EEH
(52K,

B, MALHRNIMIAESY DS86 & DS87 =M Ext_trigger B, 55 EE M
BARTESHERER,

o] 5% SDK H g9RE i & ThBERY sample code.

6.1.2 EAER

TEHfAIER T, DS86 & DS87 /= MW E|— N fb A < B e —hiB Xt 5 %% .
F—5: BITERKM AP IR B DS86 & DS87 =R E ik ER, 155X SDK EEE
f5 2L,

FIW AR AP KE— A S, Fia—miaIRE.

o] 5% SDK H 3k it & ThaE Ay sample code.

6.2 MREREIRE

6.2.1 BEIEX

AHBEBHET, DS86 & DS87 =RIEEEWARIEE AR BERILAT[E, PIE R
BRI, —Mkik, EEBEMGENSL BN ESER.

BB &R RBIENEEE LR, EEMERMEX, MEBER, SRABLHEEK,
TR ERN SRR ESIEAX, F5E Tk,

Frame rate Maximum exposure time
5fps 4000
10fps 2000
15fps 1300

23



6.2.2 FFBE

AP E DS86 & DS87 EF IR, ~m=EE—MRIEH A TIE.
T ENRABILNESMEERX, H5% TR.

Frame rate Maximum exposure time(us)
5fps 4000
10fps 2000
15fps 1300

6.3 JRIEAE

Vzense $2 {9 SDK B X T JLAEKE LT
o HEEK
SHTRE
Wi &K
B 30RO
CRER

64 IRH

BT REE, Vzense DS86 & DS87 =ik o] % — VGA 7 HERAY IR Bl1&, FHIL
BFREE 20 8 f G EEZ AT,

24



6.5 HDR

Vzense DS86 & DS87 =@ #FHF /2 HDR 1, SNZSSEE(HDR) AR SLH bL T @£ 4L
BGHEAERNBIFATEE. DS ZFIMEYLFF 2 HOR R /5, ST KB (8 T LR
XL, FRERLHEFHTNE, BREHTEHRMNMKSENERHIGRERR, &
BRI AR R SR X ToF B AIRZ IR,

6.6 RGBD 35

Vzense DS86 & DS87 = fh 323 RGBD X3+ INAE .,

6.6.1 ColorimgToDepthSensor

®E RGB B&XS55Z Depth A T18E . /2GR H FH 27~ RGB 18 & 2 XI57 2 Depth
BEZEHER, BIS Depth BEE—XNHE RGB B,

1882 mm

JE14 Depth Bl X3 E ) RGB Bl

6.6.2 DepthimgToColorSensor

®E Depth B&XTFFE] RGB HiyTheE . BAERH T FH B7r Depth 14 F= 2 ¥T77 2] RGB
BEZEHER, BI5 RGB 1%%12—11&’\1 Depth Elf&.

X7 E8 Depth B R4 RGB B4

25



7 DS86 & DS87 it it

BRAECH:
DS86

Part No. Description Picture
DS86 Vzense DS86 Depth Camera Module

-CAT6 Ethernet Cable, 23AWG 4 Pair, Shielded
814000600027 Twisted Pair
-Cord Length: 3m

-M8 A CODE 8PIN Multiple Functional Cable
-Cord Length: 2m

Wire
No. Signal
Color Gauge
GND(Power
1 BLACK 22AWG
GND)
2 RED 22AWG |DC 12-24V
814000300031
3 BROWN 28AWG | RS485-A
4 GREEN 28AWG | RS485-B
5 WHITE 28AWG | EXT_TRIGGER
6 YELLOW 28AWG |NC
GND(Signal
7 BLACK 28AWG
GND)
8 BLUE 28AWG | IP RESET

VZENSE-UGDS86 | User guide

26



DS87

Part No. Description Picture
DS87 Vzense DS87 Depth Camera Module
-M12 X CODE CAT6a Ethernet Cable, 24AWG 4
Pair, shielded Twisted Pair;
814000300025
-Aviation Connector to RJ45
-Cord Length: 3m
-M8 A CODE Multiple Functional Cable
-Cord Length: 2m
Wire
No. | Color Signal
Gauge
GND(Power
1 BLACK 22AWG
GND)
2 RED 22AWG | DC 12-24V
814000300031
3 BROWN 28AWG | RS485-A
4 GREEN 28AWG | RS485-B
5 WHITE 28AWG | EXT_TRIGGER
6 YELLOW 28AWG |NC
GND(Signal
7 BLACK 28AWG
GND)
8 BLUE 28AWG | IP RESET
VZENSE-UGDS87 | User guide
BMERIE Vzense A ERMAVELH, TTRESEM™ MK,

MEBRHFEFILE R, MEBIN%K, 1BBER Vzense A F),

aEE SR
Item | Component Description Quantity
1 H3C EWPAM2NPOE 802.3at PoE Injector 1

iR AR EM A ME

27




Appendix

RoHS Compliance

This product complies with the limits of Pb, Hg, Cd, Cr (VI), PBB, PBDE, DEHP, BBP,
DBP, DIBP as set by RoHS Directive (EU)2015/863 amending Annex Il to Directive
2011/65/EU.

Laser Specification

A CAUTION

Use of controls or adjustments or performance of procedures other than those specified
herein may result in hazardous radiation exposure.

Complies with 21 CFR 1040.10 and 1040.11 except for conformance with

IEC 60825-1 Ed.3

The following Classl laser label is located on the bottom of the sensor.

s ™

CLASS 1 LASER PRODUCT

IEC 60825-1:2014

Manufacturer

Name: Qingdao Vzense Technology Co., Ltd.
Address: 3 Building, Qingdao Research Institute of Beihang University, No. 393 Songling
Road, Laoshan District, Qingdao, Shandong

28



Factory

Name: Qingdao Vzense Technology Co., Ltd.
Address: 3 Building, Qingdao Research Institute of Beihang University, No. 393 Songling
Road, Laoshan District, Qingdao, Shandong

FCC Statement

C

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reas

onable protection against harmful interference when the equipment is operated in a co

mmercial environment. This equipment generates, uses, and can radiate radio frequenc

y energy and, if not installed and used in accordance with the instruction manual, may c
ause harmful interference to radio communications. Operation of this equipment in a re
sidential area is likely to cause harmful interference in which case the user will be requir

ed to correct the interference at his own expense.

Caution: Any changes or modifications not expressly approved by Vzense

Technology for compliance could void the user's authority to operate this equipment.

29



hR A 52

HHA RAS it Approved by

2023 6 H25H |10 FE—hR
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