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PEEERRHD:

? RAIAAS
i Q Phoenix

HFs Phoenix3/) — iton/)—
DyFEVE ZARFTRILS T;t,ﬁgl%ﬁjﬂé‘

2017 2018

EEREY: .
Sony Time-of-Flight T%Q.E-
DepthSense 7t —1& .
Atlas108R55R918
R ToF )% ERI0GigE
5GIGE HeliosER5TEE
s}

¢l
R
Atlas> ) — —
== S1LvEY IP67ToF QXS
XERFSERID thgnwﬁﬁggge Helios2iR7ERa44

Launch of Helios2+ ToF L

IP67 3D camera
£
T

IP6 75X I IRAMR /I X
SHR5ERIG

ViSiOI‘b‘_\J_.’{_r]H
innovators
‘Awards
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1t BRS
EiR@ 582017
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BR5TREIE
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- MACHINE VISION CAMERAS

5U)—ADL=—JEHA5

A—Y R 3—T A RIZHFE
£85041E

hF S TRR-HE, SEHFE YR+

GiG=

GEN<I>CAM

LUCID VISION LABS, INC.
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= UNIQUE 4 TYPE CAMERA

PHOENIX

HEHAAH, OEMI—4 Y

ATLAS

5GIG-E, 10GIG-E1>42—Jx

LAV, AR93, AE A RZRE
TXIMNIE, E8DA T T =ER., BEITHE
DESAVTYS IP6 7% [ h A5 B R AR 5T

TRITON HELIOS

P67t I CMOS DEPTH 4@ D
BRRGAA—D Y E RS, TS ,f TOFHAS

223118 R A | + MMA—S—DFEEER
HDRAAS OS2 Y hAS SO a0 ,, = MYAC/] i o] = b b 4 5

{LSAOTvS
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HDR & HI SPEED#¢REI& &
TOFA A S

HELIOS2+
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-ToFh A 5 OBERE

JER I
KENSREELNT=F (L— ., FIVRE) BRI S
RELTEUYICRAFETORRBZEIELET,

Light Source

FORELIT—TLERNT, BMEEMIT]/L 3K
T —EBHLET,

K

« HEBOXYIL—IavhFTE

o AVNYGREHAX

s BHEDAASTRAZTHEO_ENMNAIEE

- RIEBEDFEMNBIGL

o NEWRIN/RETHHRMADEHAEHLLY

https://thinklucid.com/time-of-flight-depthsense-white-paper/
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- BFEDHEK

LA
(Structured Light)
AASEH =
HASYAX FENIRBE (1K TR
JtilR JavxyB/Laser
ZHFRE 12
IR R %
HE SR AR AT HASITIKTE
Xk = i

LUCID VISION LABS, INC.
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TEENEERE (IR TR
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E H e Iiosz X1t 1P67 3D Time-Of—Flight HAS

Y)—— IMX556 DepthSense 704

Zh 1= 3D Depth Data:

EFEM: +=4mm (0.3 - 1.5m)
INTDZE: 0.8mm @1m

fiZ{% 71: 640 x 480 px (0.3MP)
YEENEEE#: 0.3 m to 8.33m @ 30 FPS

— EXHABRFMN
-IP67 r—X
~-HE-IRETANE
-PoETH—TJJLIRIE
-M12 / M8 a4

VCSEL #1474 —F
.—mnﬁa)VCSEu;t faEm EI
‘IBET,

iju HDt=6H. AEDHE
[CE2ERIFLEH A

GiG=

=T GEN<I>CAM DBtk mE I,

6EXFEDEEREE—F

LUCID VISION LABS, INC.
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=Helios2 i«

A1 2—=7x—X - ER

AV —T7xz—R 1000BASE-T GigE, M12 X-coded, PoE
BB T X 8 pin M8 connector

Opto-Isolated I/O Ports 1 input (2.5V-24V and 10.5V-24V), 1 output

Non-Isolated I/O Ports 2 bi-directional

BIR PoE+ (IEEE 802.3at) or 18-24 V through GPIO
JHEB 12-24Vdc, Pavg <12W, <30W peak power
Y-

Y Sony DepthSense IMX556PLR CMOS

B vy &—Ax ALYy yX—

Ry 1/2#%) 8 mm

BihBE = HxV 640 x 480 px, 305 H 3=

B3P A X 10.0 um (H) x 10.0 pm (V)

JL—LL—F 30 FPS @ 0.3 MP (¢ RTDEIFE— F)

E®

AIE

BE

IPFRA%
BT 14 L2 —
REAE
lllumination
MR

YT EY 3 VRK
PIERE

M2 & MRE
FEE 5 FAEMCI 1%
1EOS

YR—bV 7 bz

LUCID VISION LABS, INC. L u : ' D

VISION L ABS

60 x 60 X 77.5 mm

398 g

IP67 (TREERY, KAADBEICNT 2{RHE)
H A Z IR

69° x 51° (nominal)

4 x VCSEL laser diodes, Class 1, @ 850nm

GIgE Vision v2.0, GenlCam 3D

-20° to 50° C (Case Temperature)

DIN EN 60068-2-27, DIN EN 60068-2-64
DIN EN 61000-6-2

Windows and Linux

Arena SDK, C++, C, C#, Python



-Helios2

ESATI7#—Vwv bk
R4
Coord3D_ABCY16

Coord3D_ABC16

Coord3D_C16
Intensity Image
Mono8
Mono12Packed

Mono12p

Mono16
Confidence Data

Confidence16

LUCID VISION LABS, INC.

EX L

4-ch point cloud XYZ + Intensity, 16 bits per
channel, unsigned

3-ch point cloud XYZ, 16 bits per channel,
unsigned

Depth map Z plane, 16 bits, unsigned

8 bit per pixel monochrome raw image
12 bit per pixel monochrome raw image

12 bit per pixel in bit stream, monochrome
raw image

16 bit per pixel monochrome raw image

Confidence map, 16 bits

VISION

]

QUL i

Output Format
VAPSwL) -2
A-Y—tvhk
En R0

Accuracy
Precision (Depth Noise)

JI2”°"0—Yy3Y
F v XRIU

Flying Pixel Filter

F&). 3ERIE . 62.5 ps, 250 ps or 1000 ps
Fa). 25%E: HighKZELow

VOO P RUA— N—FDT PR JA—,
PTP (IEEE1588 BHAE — 1)

Binary .PLY file (via Arena SDK)

1 default and 2 custom user set

1250 mm, 3000 mm, 4000 mm, 5000 mm, 6000
mm, 8333 mm, (Total range: 0.3 m to 8.33m)

+ 4 mm (Up to 1.5m)
0.6mMmmM®@1m

5F v R NASBEDOFHSUIC., TRRSED
Helios D X S &l E O gE

Yes

Intrinsic parameters available

LUCID

L ABS




Helios2 . R4 EXIRIE T T,

_ ~~= :
H e I I os 2 Factory Tough 3D Camera AREETRCEBLET

'F'E#EEJTZP&OU?

« 20GDavy A\
.« 49GDTH LIRS I @ I @ p N
: o€ — W —
- 10GD EH KRS I| || TN
Shock & Vibration = EMC Industrial Dust Proof, 100m Ethernet with M12 & M8 Secure Die-cast/
Certified Immunity Water Resistant Power over Ethernet Connectors Aluminium Case

EN 60068-2-27 EN 61000-6-2 P67 IEEE 802.3af/at IEC 671076-2-109 Strong & Lighweight
EN 60068-2-64 IEC 61076-2-104

01010100
10010101
10 8 398g
TR L ERHEE 60 x 60 x 77.5 mm
1RD7—T IV TRIE EBnl-iEETE

LUCID VISION LABS, INC.




= o
- H e||052+ HDR(High Dynamic Range)#$&E

BITPARZERT T DO BAREEEZADDENDHYET

B2 I HE62.5um 22 S BFfE250um 2 31 B%F511000um
I ERBEYIRIXIE A 5N B hREETHLRIERYAE L IEREMIRITIRZ o
A, RIEREMIARDEZ T IRABDIENTERN S EIEREMIRIE YT

LZED L—2alZ&ELTLES
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= o
- H e||052+ HDR(High Dynamic Range)#$&E

62.5 L 2

3IDDEZREEMLT.
EIT Y L& RRAT
M ARELTED

LUCID VISION LABS, INC.




= o
- H EI|052+ HDR(High Dynamic Range)#$&E

Painted Panel

Rubber

Black Plastic

R BNERGDIMAZREFICEITT AOICE., BARRZEZAORENHYFT

LUCID VISION LABS, INC. L u : ' D
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= o
- H e||052+ HDR(High Dynamic Range)#$&E

HDRE—FZHW5E R EDELGLIYARL—FRICEIT T HENTEET

LUCID VISION LABS, INC.




= o
- H e||052+ HDR(High Dynamic Range)#$&E

[A1)wh]
. EEMbH TR
. R FERRATIZ SIS

[T A1)
« JL—LL—rH%EE S (~10fps)
« BEIRMNEHIEINSIAR(TVIODIEFEY)

LUCID VISION LABS, INC.




H eli052+ High SpeedB#&E

Normal 3m Mode
Exposure: 62.5um

Gain: Low

Confidence Threshold: 500
Flying Pixel Filter: On
Image Accumulation: Off

R—ILINEAT
E->TLES

BE $30fps= ERBEME D ETETERLLY

LUCID VISION LABS, INC. L u E ' D 23
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= Helios2+ i s

High Speed 2.5m Mode
Exposure: 62.5um

Gain: Low

Confidence Threshold: 500
Flying Pixel Filter: On
Image Accumulation: Off

R—ILRBEZEX—TLEFF
RIETED

High Speed Mode= 5 R EWIKIZ1EHE

LUCID VISION LABS, INC. L u : ' D

VI1SION L ABS



H eli052+ High SpeedB#&E

Normal Mode High-Speed Mode

LUCID VISION LABS, INC. L u E ' D 25
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= Helios2+ i s

30fpsTld. BEFBENY
AKDIVIEH DFEWEE
BENRRREIZHEYET

EERE—RZRALE.
Ty IFEE LR
HCEET

SRR EADENTE
TWFET

LUCID VISION LABS, INC. L u : ' D

VISION L ABS



= Helios2+ i s




ally

IP6 75 it
SWIRA A S

ATLAS SWIR
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=SWIR&L [Z?  (SHORT WAVE INFRARED)

Highest Energy Lowest Energy ——InGaAs ——CMOS

i | 90
Ultra Violet Visib | nfra | icrowaves 70
e - < o0
10? 4 6 10° 0\3 50
& 40
30
20
075 1 25 3 5 8 12 10

0300 500 700 900 1100 1300 1500 1700

Wavelength (nm)

 SWIR D& IZ1000nmA 52500nmETEEHFTEINTULVNET,
n ) R=ADA A= H(E, 1070nmE CTHEGHIGRERR TS,

s O OMBEELTAOODLA) D LEZE (INGaAS). TILILIED F 2O LKER
(MCT) . L EDILEYMFEBRERZFHL T SWIRFEEH TOREZEHTULVET,

LUCID VISION LABS, INC.



= VIS / SWIR / LWIR COMPARISON

= 900-1,700nmMD SWIREL B D FE K. HIK IR o
SMMWIR), R RARIMWIR)DEFRSTHZLBDE
DEFERY, AR ERBRISHEDIZKD §
TRH/IRINENFT,

» HORAKRZRNMERTEFT

s fREDCMOSA A=t H LREFRDERE
E—FEEVRIVBEZRATHLET. &
B DOEEGE T ERBELTLET,

Images Source Sony Semiconductor Solutions Corporation

LUCID VISION LABS, INC.



= ADVANCED SWIR PIXEL TECHNOLOGY

INYTINYT 1 T ERVIZHRERDINGaAs 2>/ CuCuRY T« YT ERLVEY Z—SenSWIRE V1

Sony SenSWIREZ YU —D&REB DA VI DALY
(nP) BlFE<. KDZIDHMNINGaAsEIC Rz
TEBDLDICBEH>TNFET,

g L—— B \
/ InGaAs /& \

g £

Pixel Pitch 5um

SenSWIRDAtofd (Cu-Cu) T CIE. EDORILE Y FN
NSO, EDRILYA XD TNS5.00mERDET,
CNICKD, IhesWEIY -1 X TSHBREED
LYYV IONIREICEDET,

Pixel Pitch 10um

LUCID VISION LABS, INC.




= VIS-SWIR SPECTRAL RESPONSE SenSWIR

—SenSWIR =—=——InGaAs ——CMOS

90

80

70
60
50 » 18DOAAXST. TOiEMNDSSWIRETZE

SVVREZ8DCENTEFET,
40 = QRN EINGAAS X S E2E85BET DC
ERL, WEDT—IEEBDCENT
=9,
0 = NIRD'SSWIRDBENRABEERD
SenSWIRDHEEE CERT CE=EX T,

QE (%)

30

10

300 500 700 900 1100 1300 1500 1700
Wavelength (nm)

LUCID VISION LABS, INC.



= USE CASE EXAMPLES

SIKERDHERE

1300nm wavelength

LUCID VISION LABS, INC.



= WAVELENGTHS COMPARISON

1050nm

LUCID VISION LABS, INC.



USE CASE EXAMPLES

EYRE

1450nm wavelength

LUCID VISION LABS, INC. L LI E l D 37




WAVELENGTHS COMPARISON

Visible 1050nm

LUCID VISION LABS, INC. L LI E l D 38
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= USE CASE EXAMPLES

F¥ERD T —-/\ERE

. P P

LUCID VISION LABS, INC.



= WAVELENGTHS COMPARISON

Visible

1200nm

LUCID VISION LABS, INC.



USE CASE EXAMPLES

1550nm wavelength

LUCID VISION LABS, INC. L LI E l D 41




WAVELENGTHS COMPARISON

v, o - T .
v Visible G AR

LUCID VISION LABS, INC. L LI E l D 42



USE CASE EXAMPLES

MEHRE

ajfRYtEE 1550nm REBEE

LUCID VISION LABS, INC. L LI E I D 43




WAVELENGTHS COMPARISON

Visible : 1000nm

LUCID VISION LABS, INC. L LI E I D 44



= MULTISPECTRAL IMAGING

2 VIVFAND RIVDDIEDIC, ReBiRBEZEIR UICBADBEZ
fHASNDEE T,

A VISSWREEORBSRETIEEN 7. §. SOREEIDORGEEIEZIC AR RBEFRT EHICHLENS
o EOU—=T=)LBigny -T2V 2R ShETmELUENS —EIE 1300nmSWIRE/{Z

LUCID VISION LABS, INC.




= ATLAS SWIR

Extended Sensitivity

» RREEIHE . 400 - 1700 nm
= BAY AT AEEH(TECT)

Sony SenSWIR Sensors

= IMX990: 1280 x 1024 px (1.3MP), 8.2 mm
diagonal (1/2%Y), 95 fps

= |IMX991: 640 x 512 px (0.3MP), 4.1 mm
diagonal (1/4%Y), 256 fps

= BEERY X 5um x 5um

IP67 GigE Vision Camera

= BOEERSEXY I

= GigE Vision Interface

= PoE+ T —J)UIAKAL

= EEREFEDLR(-20-50°C[N X TIEE])

LUCID VISION LABS, INC.




= THERMO ELECTRIC COOLING (TEC)

SenSWIR Sensor

2 Thermoelectric
Cooli TEC
. 4x ooling ( )

Higher Dark Current
(Running @ 25°C, 10°C higher)

Lower
Dark Current
with TEC @ 15°C

Internal Heatsink

Aluminum

LUCID VISION LABS, INC.




- Atlas SWIR (&, EZ LU VEZE
- ATLAS SWl R Factory Tough™ VIS-SWIR Camera IS N 24053658 KT

BEITCTES DR DICEHRFTSN
TLET,

FEFZEOUP N
- 206DV 3V \l7/
« 4.9GDS VY NIRED Il @ S
. 106D ERIRE) J L Poe %‘{‘:
Shock & Vibration = EMC Industrial Dust Proof, 100m Ethernet with M12 & M8 Secure Die-cast/
Certified Immunity Water Resistant Power over Ethernet Connectors Aluminium Case
EN 60068-2-27 EN 61000-6-2 P67 IEEE 802.3af/at IEC 61076-2-109 Strong & Lighweight
EN 60068-2-64 / IEC 61076-2-104
010101
001001
010110
F—5 EBEAOE—T— T #F& 4359
EHEE | TI915wA FOBERI __60x60x65mm
VY FOMUBHERS LET, AEYRT ATECH)ZSD

LUCID VISION LABS, INC.




= ACTIVE SENSOR ALIGNMENT

|
L~ ——— | —
< _ : 2
<_ D
(< C
= LENS BARREL =
< i _
< j _
< 2
P a— } —— =
& [
Accurate Distance '?:;enctigf
‘g-f_::\“'qa-_{—;\ from CEnter tD ALI nment
S Corners of Sensor g
E 1
S I

ey et b ceeeeealY. .. Minimized Sensor

IMAGE SENSOR Tilt and Rotation
I __r
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= SYSTEM CONFIGURATIONS

n o )LY— s X = (56H

>\ RN, YIVLTFINR » SWIR /2 (& VIS-SWIR > JE & 1s LEDEREA
J1)LY —

p'"

100
90 s
80 h

< 70

~

5 : N
2 50
£
a 40
©
= 30
20
p -
. JIY 1

400 500 600 700 800 90010001 1001200130014001500160017001800190@00Q 10200
Wavelength (nm)
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= ARENA SDK

LERZYN— 9 JRRRE
o WERITTSw T 7 —/,- Windows 10, Linux Ubuntu LTS & ARM
« BRRIZTAOTUSIVIEEE - C, C++, .NET C#, Python
« BAHIT#—V v b: XYZ Point Cloud Data, Intensity Mono, Confidence Map

ArenaView GUI
« 2D, 3D. RIMBET—5%) P ILIA ATEEICREILLUTERR

ZRICNIEDY Y TILI—F
© AASEE. ARU=IVT, FUH ARYVEE

+ GUI- QT, MFC
IND 2 —N Y A ZER
« FIAN\DOREIET, CPURRIZER

MIr ZASUresys

=11
g EEE ROS E Té( 3, en eVision
(¥ ,‘n':&au &rgl EYEVISION 3D SOFTWARE

4 Euclid Labs
= 3 sicn and Robotics

LUCID VISION LABS, INC.




Be Inspired. Think Lucid. THANK YOU
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