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3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera
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3D Light Field Camera Technology *

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

- calibrationfree monocularcamera
D - robust &spacesavingsetup
- downto micronresolution
. . - extendeddepth-of-field by softwarere-focus
Light Field . capturesfast movingobjectsby singleshot
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3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

Standard 2[Zzamera Raytrixlight field camera
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3D Light Field Camera Technology™

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

3Ddepthmap 1
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Rs Light Field Camera Systems

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand asingle monocularcamera

Single-lens3 D

Light Field
Camera

R5 High S d Video C Syst
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R« Microscope 3D ng-ht Field Camera Light Field Camera Technology* raytrix oo

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand asinglemonocularcamera

» ™, -calibrationfree monocularcamera
/ ) - robust &spacesavingsetup
gle - downto micronresolution
- extendeddepth-of-field by softwarere-focus
b - capturesfast movingobjectsby a singleshot
IVlicroscope - no specialstructuredilluminationrequired
_amera - mono, colorand NIRcamerasavailable

W o ot .‘H....‘\ -A-"’ !
R5microscopecamerawith 10x 1.3mmfield-of-view Fo\j of the imprinto20d 2 y | I Totalfocuswith 6x extended Colorcodeddepth mapwith
magnification of a two-centcoin two-centcoinwith 0.5mmdepth of field (Do depth-of-field and 1 Megapixel approx 200discreteZ-layers
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P~ RS MinOSCOPe EXGmPIe . 3D Light Field Camera Technology* raytrix oo
: : : , /8 TWO-Cen t COI n 3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera
Standard 2D Camera Raytrix 3D Light Field Camera

view
Standard 2@amerawith 4.2 Megapixeftesolutionand Totalfocuswith 6x extendeddepth-of-field and 1 Colorcodeddepth mapwith approx 200discretez-
bluredimageregionin the foreground Megapixel layers
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Rs5 Microscope Example: LED Bonding Wire QN Camera Technology*  raytrixQo

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

e
et o .

Standard 2D Camera Raytrix 3D Light Field Camera

Standard 2@amerawith 4.2 Megapixeftesolutionand Totalfocuswith 6x extendeddepth-of-field and 1 Colorcodeddepth mapwith approx 200discretez-
bluredimageregionin the foreground Megapixel layers
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N www.raytrix.de
Copyright ©2013by RaytrixGmbH, Germany. Aightsreserved Designfeatures and specificationsare subjectto changewithout notice.



http://www.raytrix.de/

Rs Microscope Example: ,Retina” Display

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera
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Highresolutiona w S (i display d

Totalfocuswith 6x extendeddepth-of-field and 1

Megapixel

Colorcodeddepth mapwith approx 200discreteZ-
layers Note,that RGBpixelsare on differentdepths
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3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

Rosemary LED Bonding Wire

Microfibre Cloth ~Retina” Display Sandpaper
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RS 3D Bonding Wire &Spot Weld IﬂSPECtiOﬂ Light Field Camera Technology * raytrixoo

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand asinglemonocularcamera

- calibrationfree monocularcamera
D - robust &spacesavingsetup
Single-lens3 - downto micronresolution
- extendeddepth-of-field by softwarere-focus
Light Field - capturesfast movingobjectsby a singleshot

Camera - no specialstructuredilluminationrequired
- mono,colorand NIRcamerasavailable

Totalfocuswith 6xextended Colorcodeddepth mapwith

: i ‘ 11mmfield-of-vi f bondi i ith .
Telecentridensby R5camera mmfield-of view {0\ of bondingwireswi depth-of-field and 1 Megapixel approx 200discreteZlayers

with f/5.66 0.5cmdepth of field (DoF

8 www.raytrix.de
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3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

Light Field : Light Field
Camera M Camera
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Rs5 High-Speed 3D Light Field Video Camera

Light Field Camera Technology* raytrix oo

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

- robust &spacesavingsetup

- downto micronresolution

- extendeddepth-of-field by softwarere-focus
- capturesfast movingobjectsby a singleshot
- no specialstructuredilluminationrequired

- mono,colorand NIRcamerasavailable

www.raytrix.de

W

Rs Specifications

Lateralresolution

max1 MP (25%of originalimagesensorresolution)

Extendeddepth-of-field

max6x of standardcameras

Frame rate

25 FPSQGigg, 57 FPS (Du&ligh, 90 FPS (USB 3.0830 FPSCGameraLink)

Lightfield imagesensor

4.2 Megarays 2048 x 204®ixel, 5.5umpixelpitch, CMOSIS CMOS

3Ddepthresolution

max200discretedepth layers

Fixedaperture

fl2.4,1/5.66, f/26 (microscopy = X
(we offer full customizedmicro lensarray optics meetingyour needg

Interface Single/Dual GigabEthernet,Cameralink, USB 3.8uperspeed
Lensmount Gmount
Softwaresupport MVTecHalconplugininterface SDK/APprogramminginterfacefor Microsoft Windows

Hardwarerequirements

NVIDIAGeForce5TX680with 2 GB GPlhemory (or higher)

Softwarerequirements

Microsoft Windows 7 (32bit)CUDAwith OpenGL 4.@nd ComputeCapability2.0

Applications

Fluidflow (3DParticletracking PI1V)Light FieldR&D,machinevision endoscopy
microscopyvisualqualityinspection life scienc& X

* USPat-No.: 2012/0050562 A1, CHIPg | NR
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ngh-speed3D nght Field Video Camera Light Field Camera Technology* raytrix oo

Camera lllustration Description Price Software | lllustration Description Price
R5 MGIgE Mono, Gigabit Ethernet, 25 FPS | 5990¢ Multiview Multiview perspectiveshift 490¢€
R5 GGigE Color, Gigabit Ethernet, 25 FPS| 6990¢€ 3D+ 3Ddepth map estimation 990¢
R5 NIRGIgE NearIR, Gigabit Ethernet, 25 FP$ 9990¢

Focus+ Softwarere-focus afterthe fact 490¢
R5 M CL Mono, CameraLink, 180 FPS 9990¢
R5CCL Color,Cameralink,180 FPS 10990¢ 4DSDK | Lightfield rawimagedataaccess | 2990€

Windows DLIprograminginterface

R5 NIR CL NearIR Cameralink,180 FPS 14990¢€ . 3

arA\Ne{e\l HALC Machinevisioninterfacefor MVTec | 490¢€
Optics Description Price plugin a Halcon
Filter Wh|te imageﬁlter 190€ Hardware Description Price

LightField GUIcomputerwith highspeedlight | 3990€
50mm Gmount highresolutionoptics 990¢ Engine field processingsPU
Telecentric CGmount highresolutionoptics From -

3990¢ GPU HighspeedGPU 990¢

12mm Gmount highresolutionoptics 990¢ Frame P.CId:rameGrabberfor Camera 1990¢

Grabber Linkcameras

w www.raytrix.de * USPat-No.: 2012/0050562 A1, CHIPg I NR H 1 MH Yfteyedd 2 O GA 2y
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Lght Field Camera Systems

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand asingle monocularcamera

Il

Single-lens3 D \

Light Field

R11 | R25 | R29 High End C
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R 11 | R 2 9 3 D Photo g'ra P h y Light Field Camera Technology * raytrix (0/e)

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera
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R11 | R29 3D Sports Photography Light Field Camera Technology * raytrixoo

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

3D

Light Field
Camera

Colorcodeddepthmap
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3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera
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R> 9 Art Scannin g Light Field Camera Technology* raytrix oo

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

Light Field
Camera

.

Colorcodeddepthmap

* USPat-No.: 2012/0050562 A1, CHIPg | NR H 1 M H Yoftleyedy 2 @I G A2y

www.raytrix.de

Copyright ©2013by RaytrixGmbH, Germany. Aightsreserved Designfeatures and specificationsare subjectto changewithout notice.


http://www.raytrix.de/

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

2Dview of bottles

3D

Light Field 3Ddepth mapwithout the needof specialllumination
Camera —
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R11| R29 Image Segmentation / Plant Analysis il AL L

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

o Info

Area 2D): 9939.0px

Max (160 | 205 | 0)

Min: (69 | 100 | -639)
. Normal: 06028075

Plant Analysing Tool - PLANT - Beta

therod informa-

-

2Dview of a smallplant

Automated3Dimagesegmentatiorof leafsbasedon 3Ddepth
map andtexture information
3Ddepthmapwithout the needof specialillumination
Light Field
Camera
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3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera
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R11 long distance 3D with soomm Tele Optics " i

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera
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R11 | R29 Volumetric Fluid Dynamics (PIV) QitField Camera Technology*  raytrixQo

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera
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3D Light Field Camera

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

4

Singlelens3D
Calibrationfree
Softwarerefocus
Multiview perspectives
Extendeddepth-of-field
High endmagequality
ExcellentSNRatio

Light Field Camera Technology* raytrix oo

R11 Specifications

Lateralresolution

max3 MP (25%of originalimagesensorresolution)

Extendeddepth-of-field

max6x of standardcameras

Frame rate

6 FPSmax10 FPSCameralink)

Lightfield imagesensor

10.7 Megarays 9umpixel pitch, 4008x267 2ixel, 23pixel/ microlens globalshutter, CDS

3Ddepthresolution

max200discretedepth layers

Fixedaperture

f/8, (we offer full customizedmicro lensarray optics meetingyour needg

Interface GigE.Cameralink
Lensmount Nikon/Fmount, M58, Canon
Softwaresupport MVTecHalconplugininterface SDK/APprogramminginterfacefor Microsoft Windows

Hardwarerequirements

NVIDIAGeForce5TX680with 2 GB GPlhemory (or higher)

Softwarerequirements

Microsoft Windows 7 (32bit)CUDAwith OpenGL 4.@nd ComputeCapability2.0

Applications

Fluidflow (3DParticletracking PI1V)Light FieldR&D,machinevision endoscopy
microscopy plantresearch visualquality inspection surfaceinspection life scienc& X

* USPat-No.: 2012/0050562 A1, CHIPg | NR
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ng-h_End3D ng-ht Field Camera Light Field Camera Technology* raytrix oo

Camera lllustration Description Price Software | lllustration Description Price
R11 MGIgE Mono, Gigabit Ethernet, BPS 24990¢ Multiview Multiview perspectiveshift 490€
: —— 3D+ 3Ddepth mapestimation 990¢
R11 GGigE Color, Gigabit Ethernet, 6 FPS | 29990¢
Focus+ Softwarere-focus afterthe fact 490¢
R11M CL Mono, Cameralink, 10 FPS, PIV | 29990¢
PIV
4DSDK | Lightfield rawimagedataaccess 2990¢
R11 CCL Color,CameralLink, 10 FPS, PIV | 34990¢ Windows DLIprograminginterface
PIV : bess
arA\Ne{e\l HALC Machinevisioninterfacefor MVTec | 490¢€
Description Price plugin a Halcon
Filter Wh|te imageﬁlter 290¢€¢ Hardware Description Price
LightField GUIcomputerwith highspeedlight | 3990€
Fmount highresolutionoptics 1990€ Engine field processingsPU
F-mount highresolutionoptics 2990¢ -
GPU HighspeedGPU 990¢
Fmount highresolutionoptics 3990¢ Frame PCleFrameGrabberfor Camera 1990¢
Grabber Linkcameras
WWW. raytrix.de * USPat-No.: 2012/0050562 A1, CHIPg | NR H 1 M H Yoftlekedy 2 @I G A 2y
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R>c 3D ng'ht Fleld Camera Light Field Camera Technology* raytrix oo

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

R25 Specifications

Lateralresolution max6 MP (25%of originalimagesensorresolution)

Extendeddepth-of-field max6x of standardcameras

Frame rate 30, max53 FPSCameraLink)

Lightfield imagesensor 25 Megarays

N . 3Ddepthresolution max200discretedepth layers
Lf ’ ‘ Fixedaperture (we offer full customizedmicro lensarray optics meetingyour needg
—; 77h Field | Interface Cameralink, USB 3.8uperspeed
Camera Lensmount Nikon/Fmount, M58, Canon
illustration may differ Softwaresupport MVTecHalconplugininterface SDK/APprogramminginterfacefor Microsoft Windows

- calibrationfree monocularcamera Hardwarerequirements NVIDIAGeForce5TX680with 2 GB GPlhemory (or higher)

- robust &spacesavingsgtup Softwarerequirements MicrosoftWindows 7 (32bit)CUDAwith OpenGL 4.@nd ComputeCapability2.0

- downto micronresolution

- extendeddepth-of-field by softwarere-focus | Applications Fluidflow (3DParticletracking PIV)Light FielcR&D,machinevision endoscopy

- capturesfast movingobjectsby a singleshot microscopy plantresearch visualquality inspection surfaceinspection life scienc& X

- no specialstructuredilluminationrequired
- mono,colorand NIRcamerasavailable

i * USPat-No.: 2012/0050562 A1, CHIPg | NR H 1 M H Yfteyedy 2 S G A 2y
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R20 3D Light Field Camera

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

To Too T To o o I

Singlelens3D
Calibrationfree
Softwarerefocus
Multiview perspectives
Extendeddepth-of-field
High endmagequality
ExcellentSNRatio

www.raytrix.de

Light Field Camera Technology* raytrix oo

R29 Specifications

Lateralresolution

max7 MP (25%of originalimagesensorresolution)

Extendeddepth-of-field

max6xof standardcameras

Frame rate

max6.2FPS

Lightfield imagesensor

28.8Megarays 5.5umpixel pitch, 6576x4384ixel 23pixel/ microlens globalshutter, CDS, 8bit (14hitternal)

3Ddepthresolution

max200discretedepth layers

Fixedaperture

f/8, /9.5, (we offer full customizedmicrolensarray opticsmeetingyour need9

SNR 60 dB (1it)

Interface DualGigE CameralLink

Dimensions 70mm x 71mm x 50mn300g

Integraltime 17pmto 60s (P1V doublébEame mode 200ns)

Lensmount Nikon/Fmount, M58, Canon

Softwaresupport MVTecHalconplugininterface, SDK/APbrogrammingnterface for Microsoft Windows

Hardwarerequirements

NVIDIAGeForcesTX680with 2 GB GPthemory(or higher)

Softwarerequirements

Microsoft Windows 7 (32bit)CUDAwith OpenGL 4.@nd ComputeCapability2.0

Applications

Fluidflow (3DPatrticletracking P1V)Light FieldR&D,machinevision endoscopymicroscopy plantresearch
visualquality inspection surfaceinspection life scienc& X

* USPat-No.: 2012/0050562 A1, CHIPg | NR
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High-End 3D Light Field Camera

Light Field Camera Technology* raytrix oo

Camera lllustration Description Price Software | lllustration Description Price
R29 MGigE Mono, Gigabit Ethernet, BPS 34990¢ Multiview Multiview perspectiveshift 490€
: —— 3D+ 3Ddepth mapestimation 990¢
R29 GGigE Color, Gigabit Ethernet, 6 FPS | 39990¢
Focus+ Softwarere-focus afterthe fact 490¢
R29M CL Mono, Cameralink, 6 FPS, PIV | 49990¢
PIV
4DSDK g | Lightfield rawimagedataaccess 2990¢
R29 C CL Color,CameraLink, 6 FPS, PIV 54990¢ Windows DLIprograminginterface
PIV it
VN6l HALCON Machinevisioninterfacefor MVTec | 490¢€
Description Price plugin Halcon
Filter Wh|te imageﬁlter 290¢€¢ Hardware Description Price
LightField GUIcomputerwith highspeedlight | 3990€
Fmount highresolutionoptics 1990€ Engine field processingsPU
F-mount highresolutionoptics 2990¢ -
GPU HighspeedGPU 990¢
Fmount highresolutionoptics 3990¢ Frame PCleFrameGrabberfor Camera 1990¢
Grabber Linkcameras

www.raytrix.de
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3D ng'ht Field Camera Light Field Camera Technology* raytrix oo

3Dreconstructionand extendeddepth-of-field basedon only one snapshotand a singlelenscamera

3D light field camera R29 (f/8, 6 FPS) R29 R29 R29 R29

Applicationexample Surfaceinspection Lifescience Lifescience Portraits Photography

Xfield of view 67mm 35mm 135mm 210mm 2,5m

Yfield of view 45mm 23mm 90mm 140mm 1,667m

Zfield of view (depth of field) 30mm 10mm 90mm 120mm 7,05m

Workingdistance 0,44m 0,8m 0,6m 0,8m 10m

Zdepthresolution 140um 40pum 400um 1,4mm 0,167m

llluminationexample Low angle Low angle Ring light Ring light Daylight

Main lensoptics 100mmmacro 200mmmacro 100mmmacro 100mmmacro 140,6mm

Sampleobjectexamples Carbon leather, glasbubbles Insects plants screws | Plantz X Facerecognitior>  [XSecurity traffic
contactlenses X X monitoringz X

i * USPat-No.: 2012/0050562 A1, CHIPg | NR H 1 M H Yfteyedy 2 S G A 2y
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