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Fig. 1 Pedestrian Periodicity Walking Diagram
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Fig. 2 Curve of Motion Parameters Change
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Fig. 3 Pseudo Peak in Peak Detection
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Fig. 4 Carrier and Geographic Coordinate
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Fig. 5 Acceleration Coordinate Transformation
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Fig. 6 Step Counting Algorithm Process
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Fig. 7 Hardware and Wearing Mode
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Fig. 8 Three Different Motion State
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automatically obtains the grey threshold through histogram fitting by the Gaussian Mixture Model.
The algorithm obtains initial parameters automatically from the image histogram; and then it adjusts
these parameters by iteration based on the Expectation Maximum principle. It automatically obtains
the grey threshold between cloud and clear sky in a chosen image, in line with the distribution features
of the components in the Gaussian Mixture Model. Experimental results show that this method has
strong advantages, as the range of the spectral bands are not a limit and thus is suitable for both
cloudy and cloudless images. In addition, the proposed method needs no auxillary information or man-
ual intervention. It has high computational accuracy and efficiency meeting the requirements for auto-
matic engineering production.

Key words: Chinese high resolution satellite imagery; cloud detection; Gaussian mixture model;

threshold
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Step Counting Algorithm Based on Zero Velocity Update

CHEN Guoliang' YANG Zhou'

1 School of Environment Science and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China

Abstract: A variety of indoor positioning technologies have emerged, such as ultrasound, infrared,
wireless local area network, bluetooth, radio frequency identification, and ultra wideband. These sys-
tems require additional hardware devices and complicated deployment. Pedestrian Dead Reckoning can
provide motion information at a high update rate and achieve high precision over a short time duration,
However, without external aids, the system suffers from local anomalies and cumulative error after
positioning for a longer length of time. Many researchers use a step length model combined with direc-
tion information to calculate the displacement of indoor pedestrians with accuracy step counting meth-
od. A step counting algorithm based on zero-velocity update was proposed. By analyzing the pedestri-
an’s moving character and posture, acceleration amplitude measurement used to detection the move-
ment stage of pedestrian was employed to calculate steps with Micro Electro Mechaical System
(MEMS). The experimental results show that the scheme proposed in this paper was high precise and
had good adaptability to different motion state, reporting accurately more than 98% overall, which is
appropriate for complex indoor environment.

Key words: step counting; zero-velocity update; MEMS; acceleration amplitude measurement
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