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PROJECTION DISTORTION-BASED OBJECT TRACKING
IN SHADER LAMP SCENARIOS

Niklas Gard, Anna Hilsmann, Peter Eisert

(1) Problem Definition (4) Extensions
* Projector-camera systems augment environment by projecting new textures 1. Combined approach:
on known target geometries. Use silhouette-based terms [2] near object
 Shader lamps = stereo system: projector as inverted camera. border to prevent ambiguous
configurations. Silhouette-based terms are used near contour.

 Moving object under projection destroys illusion and distracts image-based

trackers using contour or texture information. 2. Fast refinement of calibration:
Modify model to optimize extrinsic pose

between projector and camera given the
object pose in camera frame.

 Target: Use local texture distortion of projection on surface in camera image
for pose offset determination.

Improved matching between synthetic overlay
and observation after calibration refinement.

(2) Projection Distortion-based Pose Estimation

(5) Results
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 Repeated movements with randomized initial and target pose.
* Pixel-based equation system is solved for * Projection-distortion on moving Stanford Bunny model is simulated. Pose
pose offset. Linearization of movement in offset is calculated from distortion in simulated camera image.
Image space.
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* Bridge domain gap with edge images and illumination simulation. 4. Ignore projection: contour + ambient illumination *) offsets and errors given in mm adeg

» Stabilization with Iterative Reweighted Least Squares. * Freehand movements tested without ground truth comparison.

 Image pyramid to allow larger pose offsets.
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° ose Initialization with siihouette-based tracker. :
for edge detection. Reduction of aperture

problem: Object 2 benefits
from combined model.

* [nitial approximation of ambient illumination (Lambert, 5 DoF) and projector
orightness (linear attenuation, 1 DoF).

(6) Conclusions
* Pose estimation of 3D objects by alighing simulated AR-projection with

Synthetic rendering vs. camera image for ambient illumination, white and texture projection (from left to right). camera image.
* No need for additional hardware and radiometric calibration.
il  Extension for extrinsic projector-camera calibration.
(3) Synchronization and Timing visger
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* Synchronize exposure time to color wheel rotation.
 Parallelize on GPU for short frame preparation time.

 Optional: Synchronize projection with V-Blank for fastest
performance.
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