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FUNCTION MOVING_AVERAGE: DATA
VAR queued_data : DATA[]

VAR last_sum : DATA

VAR input : DATA

VAR size : INT

BEGIN

IF queued_data.count == size THEN
last_sum := last_sum - queued_data[@]
last_sum := last_sum + input

RETURN last_sum / size
ELSE
last_sum := last_sum + input
RETURN ©
END IF
END MOVING_AVERAGE
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FUNCTION RESAMPLING: DATA[]
VAR data : DATA[]
VAR lookup : INT
VAR step : INT
BEGIN
VAR rs_data : DATA[]
VAR new_size : INT
VAR idx : INT

VAR i : INT
VAR tmp : DATA
new_size := ( data.count - lookup ) / step

RESIZE( rs_data , new_size )
FOR i := @ to new_size DO
tmp := 0
FOR idx := @ to lookup DO
tmp := tmp + data[ i * step + idx]
END FOR
tmp := tmp / step
re_data[ i ] := tmp
END FOR
RETURN rs_data
END RESAMPLING
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Abstract
Gesture Recognition based on Mobile Device with

Accelerometer Sensor

Miso (Hyoung II) Kim

Dept. of Computer Engineering

Graduate School of KyungHee University
(Supervised by Prof. Sungyong Lee Ph.D.)

The mobile device market is expanding rapidly with the merge of the PC
computing and the mobile computing technology today. In particular, in the gaming
industry, the trend in the console game market is changing from the games based on
simple joystick controllers to the ones involving physical body movements.
Nintendo Wii and Microsoft Kinect introduce a new dimension to the game
environment to make possible new user interaction and experience.

On the other hand, the mobile games that are easy to operate and easy to enjoy are
popular. The smart phones with a touch input device have many sensors such as
accelerometer, gyroscope, magnetic sensor, proximity sensor, etc.; however, they
are specialized only for simple and specific use cases (e.g. electronic compass,

detection of phone call) and therefore, many game developers have to make their
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own algorithm to utilize the raw data from the sensors. This task, however, is not
easy for average developer because of the variety of mobile devices.

This thesis introduces a cost effective gesture recognition technology that, by using
the 3-axis acceleration sensor, provides a mechanism for more natural user
interaction in mobile applications. The smart phone and mobile device environments
must support a wide variety of sensor performance and be insensitive to the lower
CPU performance. This thesis proposes a preprocessing phase to create templates
with low CPU usage. We use the integral image concept and dimension reduction
technique in the preprocessing algorithm and convert the serial data by using a
concept similar to KL (Karhunen-Loeve) method for effectively removing the
acceleration component.

We improve the recognition performance by removing gravity effect from the raw
accelerometer data and can achieve a level of performance very similar to DTW
(Dynamic Time Warping) which is useful for the case of two data sets with different
lengths. Also, the preprocessor simplifies the recognition machine as a Euclidean
distance evaluator with a performance similar to that of DTW. We have
demonstrated the effectiveness of the proposed preprocessor algorithm with
experimental result.

Keyword : mobile gesture recognition, accelerometer, time series data, preprocessor
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