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Department of Clinical Physiology, Nuclear Medicine and PET, Rigshospitalet
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Microsoft Kinect

Cost dkr 1.600,-
Resolution 640 x 480
Speed 25 fps
Accuracy ~1 mm

Robustness high

Hackability
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Mesa SwissRanger SR4000

Cost dkr 22.000,
Resolution 176 x 144
Speed 54 fps
Accuracy ~5 mm

Robustness low

Hackability
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Microsoft Kinect 2

Cost dkr 2.000,-
Resolution 512 x 424
Speed 30 fps
Accuracy ~5 mm

Robustness good

Hackability
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DTU Scanner — SLStudio

Cost dkr 10.000,-
Resolution variable

Speed variable
Accuracy variable
Robustness variable
Hackability ->
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Save Point Cloud Save Screenshot




Triangulation
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Triangulation
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Triangulation
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Phase Shifting Interferometry




Frequence Domain Interpretation
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14 Lau, Liu, Hassebrook (2010). Opt letters, 35(14)



SLStudio

e Modular platform

2,
GO

—Projection interface Dpencv

e Enables 20fps pointclouds (3 frame PSI)

e Key components:

—Industrial camera interface
O

—Coding/Decoding & Fast reconstruction

—Calibration p L

—-In development: Rigid body tracking

e ~10k LOC
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Reconstruction
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SLStudio

Stop Scan
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ave Point Cloud

Save Screenshot
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Radiohead, House of Cards
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Hardware Trigger
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Parallelization

tracker (0.0) [ (O 1) | (G.2)]1(0.3)
—y ;
(1,O) | (1.1) | (1.2) | (L.3)
_ _ Trigia 2,0) | 2.1) | 2.2) | (2.3)
main/gui
SLStudio < > (3.0) 1(3.1) [(3.2) | (3.3)
cam/projector . . . :
for(int 1 = 0; 1 < mat.rows; 1i++){
—> for(int j = 0; j < mat.cols; j++){
}
decoder }
#if CV_SSE2
| —> if( USE_SSE2 )
O ‘ilw‘ ‘ {
| i-
' reconstructor ~ ml28i r0 = mm loadu sil28(...);
- ml128i rl = mm loadu sil28(...);
e —>
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Parallelization
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@ - O System Monitor

Processes Resources File Systems

CPU History

0% AT N -
- €0 seconds 0 40
SLStudio i
B cru1 60.6% [l cPu2 51.5%

Memory and Swap History

- A X s B2 (2.3

I cru3 50.5% [ cPu4 43.6%

10%

. < MAt.TOWS dtH){
: : : : ; J < mat.cols; j++){

0% - - > > -+
€0 seconds S0 40 30 20 10

Memory ° Swap
1.1 GiB (7.2%) of 15.6 GiB 0 bytes (0.0%) of 16.0 GiB

Network History

200K85 : : : : . loadu_sil28(...);
IS QKR Feeer e e S, B cetmtetesasasaserasasansnsnen Fresasasnsarasasasasasasasasanend | loadu_si128(...);

13:‘ ‘;‘a..‘z IR ? AR AR AR AR AR AR AR AR .;. TR L LR LR LR LR LR LR LT ; ELELE .:. R e .(_“

: R ~N - i\
50 ‘:IB"S .m‘.\.........l._.._.—--,.\.—./.i._—.-.:’..-._....._.1....,\......,_.?/'..‘\;,,.A...\..,_.\.......... Joolpoemiaina,

0.0 K - 5 = — -
£0 seonds 0 40 30 20 10

v Receiving 5.4KiB/s ‘ Sent 0 bytes/s
Total Received 42.1 MiB Total Sent 736.1KiB
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SL Calibration

Cancel
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Local Homographies
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H = argénin | H qei — qpill V' Qe €Ny, Gpi €N,

qu — HQC

Moreno, Taubin (2012). 3DIMPVT. 2012(77)



Local Homographies

A

H:argfrlninHHQCi_QpiH v qci echvqm Equ
qu - -Hq(:

Up

cv::Mat H = cv::findHomography ( p , CV_LMEDS);

cv::Point3d Q = cv

:Point3d(cv::Mat(H*cv::Mat(cv::Point3d(gc.x, gqc.y, 1.0))));

cv::Point2f gp = cv::Point2f(Q.x/Q.z, Q.y/Q.z);

//calibrate the camera
double cam error = cv::calibrateCamera(Q, gc, frameSize, Kc, kc, cam rvecs, cam tvecs, flags,
cv::TermCriteria(cv::TermCriteria: :COUNT + cv::TermCriteria::EPS, 50, DBL_ EPSILON));

//calibrate the projector
double proj error = cv::calibrateCamera(Q, gp, screenSize, Kp, kp, proj rvecs, proj tvecs, flags,
cv::TermCriteria(cv::TermCriteria: :COUNT + cv::TermCriteria::EPS, 50, DBL_EPSILON));

//stereo calibration

cv::Mat Rp, Tp, E, F;

double stereo error = cv::stereoCalibrate(Q, gqc, gp, Kc, kc, Kp, kp, frameSize, Rp, Tp, E, F,
cv::TermCriteria(cv::TermCriteria: :COUNT + cv::TermCriteria::EPS, 50, DBL EPSILON),
cv::CALIB FIX INTRINSIC);

7 Moreno, Taubin (2012). 3DIMPVT. 2012(77)
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29 Courtesy of Oline V. Olesen, DTU



Motion Tracking

30 Courtesy of Oline V. Olesen, DTU



Pose Estimation

31 Courtesy of Oline V. Olesen, DTU



Pose Estimation

32 Wilm et al. (2011), Proc SCIA, LNCS 6688






Fin
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