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Objectives

1. Development of a prototype based on passive stereo
vision for 3D measurement

2 Evaluati on of the perfor manc
of functions

3. Implementation of a system characterized by:
ASimpIicity of use

AEasy and fast calibration to adapt the optical layout to different
measurement ranges and resolutions

WS Qadolad 2



Measurement principle
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Measurement principle: image rectification

Baseline

Cameral Camera?

2

Pri( -, Pr2( -,c2)

Column coordinate of Prl Column coordinate of Pr2

30
.
mhm\muh TN

i \ A &‘alll\\\\\mm

um‘{ﬂl"
.......

unigé Déof:19 N



Measurement principle: triangulation
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System configuration
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The Halcon 9.0 VisionEngine

..A short view of SOME of the operators used to implement the system

:&rlOperatorSet.SetSystem(NeW HTuple("do_low_error"), New HTuple("false"))
AHInfo.InfoFramegrabber(kind, "Info_boards", list)

AhFG.OpenFramegrabber(info.Item("iaiCB").ToString, CType(info.ltem("horizontal _resolution"), Integer),
CType(info.ltem("vertical_resolution"), Integer), CType(info.ltem("image_width"), Integer), CType(info.ltem("image_height"),
Integer), CType(info.ltem("start_row"), Integer), CType(info.ltem("start_column"), Integer), info.ltem("field").ToString,
CType(info.ltem("bits_per_channel"), Integer), info.ltem("color_space").ToString, CType(info.ltem("general"), Double),
info.ltem("external_trigger").ToString, info.ltem("camera_type").ToString, info.ltem("deviceCB").ToString,
CType(info.ltem("port"), Integer), CType(info.ltem("line_in"), Integer))

AhFG.GrablmageAsync(40)

/&rlMisc.CIoseAIIFramegrabbers()HPose.BinocuIarCaIibration(caItabFl.NX, caltabF1.NY, caltabF1.NZ, NRowl, NCol1,
NRow2, NCol2, startCamParaml1.ToDArr, startCamParam2.ToDArr, NstartPosel, NstartPose2, estimateParams, camParam2,
NfinalPosel, NfinalPose2, relPose, errors)

Anapl.GenBinocularRectificationMap(camParaml, camParam2, relPose, 1, "geometric”, "bilinear", camParamRect1,
camParamRect2, camPoseRectl, camPoseRect2, relPoseRect)

/&rlPose.CameraCaIibration(caltabFl.NX, caltabF1.NY, caltabF1.NZ, caltabF1.RCoord, caltabF1.CCoord, camParamRectl,
startRectPose, estimateParams, leftPose, errors)relPoseRect.DistanceToDisparity(camParamRectl, camParamRect2,
setup.minDistance)rectimageL.BinocularDisparity(rectimageR, score, method, maskWidth, maskHeight, textureTresh,
minDisparity, maxDisparity, numLevels, scoreTresh, filter, subdisparity)

AectlmageL.BinocuIarDistance(rectimageR, score, camParamRectl, camParamRect2, relPoseRect, method, maskWidth,
maskHeight, textureTresh, minDisparity, maxDisparity, numLevels, scoreTresh, filter, subdisparity)
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Software architecture
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The software interface (1)

Optolab & e hrdae.
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The software interface (2)

-
Chameleontyes: Stereo Camera Vision Software

_

Setup name: einBoard 1

ChameleonEyes main interface succesfully loaded with setup einBoard
Please make sure that both cameras are pointing at the same area and press CONTINUE

Press MEASURE to perform the task

Distance between cameras [m]: 0,181546836181628
Rotation around axes [deg]: X{359.250014547923) Y(306.0W851557822) Z{358,558415278868)

Left Camera Image

Y

Left Camera Calibration Details Camera Commands and notffications

Model: UI1540-M-F12mm
Focus: 0,0128763501 Kappa: -1577,05674163414
| x-=scale: 5,19509684170448E-06 7

y-scale: 5,2E-06
Image Center Postion {x): 746,828457333478

Image Center Position {y): 547 404633342132
Image Width 1280
Image Height: 1024
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Image parameters
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Quit

Acquiring Positioning

Right Camera Image

Right Camera Calibration Details

Model: UI1540-M-F12mm

Focus: 0,0126501341: Kappa: -445,907560073607
x-scale: 5,20158131696364E-06 7
y-scale: 5,2E-06

Image Center Postion {x): 696,308268767689
Image Center Posttion fy): 540,070042339371

Image Width 1280 ‘I\

Snap Cameras

i
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The software interface:
adding and testing cameras

Setup Name: _ |
| ‘elnBoard

Left Camera Model

Select one camera model from theiis

or add your ownsdd or add your own models

U17540-M-F12mm

[UI1540-M-F 1 2

Save Continue ~ Abort




