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Noise Reduction Method Using Randomized Unscented Kalman Filter
for RGB+D Camera Sensors

Oh-Seol Kwon®"

2 o

P OERS AW 3 2% BEE o)§sie] FME s AN LAE Ak WHS AUk RGB @3t 20| Depth) 4
g ATIE RGBHD IR A4S 942 oo W) AE B4 A5 Ak AU AF, AL ke LelY 7
UE olgstel QAT AZISAOM HINY HEE AIAOL A WAL ATk ol  ERIANE WUY BE K4 o
Zala gelolEa] Sis) AW FE 2% WS AEU0n ol HEOR Wy A% %S Folua stk 49 A% AXD
e 712 el Hs) A3 A8 FAOH MHlel 3D A% A S5 A% BT ¢ A

Abstract

This paper proposes a method to minimize the error of the Kinect camera sensor by using a random undirected Kalman filter.
Kinect cameras, which provide RGB values and depth information, cause nonlinear errors in the sensor, causing problems in
various applications such as skeleton detection. Conventional methods have tried to remove errors by using various filtering
techniques. However, there is a limit to removing nonlinear noise effectively. Therefore, in this paper, a randomized unscented
Kalman filter was applied to predict and update the nonlinear noise characteristics, we next tried to enhance a performance of

skeleton detection. The experimental results confirmed that the proposed method is superior to the conventional method in
quantitative results and reconstructed images on 3D space.
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Fig. 1. Concept of skeleton joints and simulated camera responses by
the RGB+D cameras, (a) Joint point, (b) 3D simulation
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Fig. 2. Comparison of UKF and RUKF methods
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Table 1. Quantitative evaluation of RMSE and its standard deviation

no. of joints Kinect UKF Proposed
Spine_Chest 12.1448.27 7.4244.16 1.6310.96
Knee_Right 10.234+4.53 6.52+4.51 1.68+1.69
Pelvis 10.21£6.93 4.76+2.63 2.51+1.46
Neck 9.9416.65 4.73+2.72 2.30+1.31
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Fig. 3. Comparison of algorithm's performance for each pose on 3D
XYZ coordinates
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