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Ego Motion Tracking Based Depth and Intensity Image

Niramon Ruangpayoongsak'

Abstract

Vision-based motion tracking is an interesting
topic in mobile robotics. The vision-based positioning
technique processes the images captured by various types
of camera including a CCD camera, 3D camera, Stereo
camera or TOF sensor. In the investigation, image data
are obtained from PMD, a time-of-flight (TOF) camera,
hence yielding two outputs with distances between the
camera and the object, or depth and intensity images.
Tracking motion using the camera data can be performed
by image registration between consecutive frames.
The camera is mounted on a translation platform as a
reference for comparison of calculated output. While the
camera moves, consecutive image frames are captured.
These images are processed, yielding the trajectory
formation. This study presents the comparison among

1

egomotion tracking methods with different features
such as the one utilizing both intensity and depth
image approach, sole depth image, method with or
without edge detection, iteration loop, Iterative Closest
Point and k-d Tree algorithm. Four proposed methods
combine these features in different ways. Algorithms
were written and tested by using only data acquired
from a single TOF camera, reflecting the camera
potential. Outputs of different methods and different
data sets were compared for errors along the x, y and
Z axes respectively.

Keywords: EgoMotionTracking, DepthImage, Timeof
Flight (TOF) Camera, Image Registration,
Iterative Closest Point
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Methods abs min max avg std
Picky e, 0.49 8.46 4.17 2.65
8.69s e, 0.00 0.16 0.06 0.04

e, 0.03 0.34 0.22 0.09

IIPicky e, 0.92 11.07 6.20 3.15
823s e, 0.00 0.13 0.05 0.03
e, 0.02 044 0.26 0.12

DCFT e, 1.19 61.08 29.12 18.30
6.27s e, 0.01 0.26 0.11 0.08
e, 0.02 0.36 0.21 0.12

1L e, 0.19 441 1.94 1.32
2893 s e, 0.08 048 0.33 0.09
e, 0.01 1.23 0.75 042
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Methods abs min max avg std
e, -6.95 1.16 -293 281

Picky e, 0.00 1.25 043 040
e, 0.02 0.36 0.27 0.11

e, =701 0.99 -3.00 2.82

IIPicky e, 0.00 1.24 042 0.40
e, 0.02 0.37 0.27 0.10

e, -1.51 6.01 0.53 191

1L e, 0.00 0.33 0.15 0.10

e, 0.02 1.26 0.74 046
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k% v dl
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Methods abs min max avg std
e, -6.72 4.39 -1.68 349

Picky e, 0.00 0.20 0.08 0.06
e, 0.01 0.21 0.10 0.06

e, -9.77 2.20 -5.03 3.17

ITPicky e, 0.00 0.10 0.04 0.03
e, 0.00 0.27 0.13 0.07

e, -1.50 6.92 2.24 237

1L e, 0.04 0.52 0.34 0.10

e, 0.03 1.06 0.62 0.37
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AN @ﬁﬁ;@ﬂmwauwiaz%%lmwiazq@
ﬁbga
Scene Axis Picky ITPicky IIL
x 17728 | -18266 | -17701
1 y 0.08 005 024
2029 041 -0.98
x 17884 | -17901 | -173.99
2 y 125 124 033
z 033 033 126
x 17688 | -183.76 | -17733
3 y 0.13 -0.06 035
-0.16 -0.16 -0.79
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