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Abstract. A mechanism of recognizing the movement of a mobile device and executing a specific event is 
proposed in this paper as a part of user-defined and motion-based user interface. As a user grabs a mobile 
device and makes a certain motion with his arm, the motion recognition module detects the value changes of 
the sensors such as accelerometerand recognizes the motion. The played motion is then compared with 
motion patterns which have been previously registered by user. Motion recognition module used the DTW 
algorithm and experiment result using the accelerometer sensor showed thatthe module worked well to 
distinguish the similarity of motion patterns. 
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1. Introduction 
Motion UI(User Interface)is becoming more popular recently. Motion UI allows users of a mobile device 

such as a smart phone to make a certain motion with the device in their hand, and then maps this motion to a 
certain input or event occurrence in the device[1]. When the user grabs his device and makes a certain 
motion with his arm, the values of sensors inside the device change. The device detects the change of the 
sensor values and maps this motion to a specific[2][3], predefined inputor executes a specific event which 
has been previously mapped with motion. An example of a motion UI is that a user can zoom in or out a 
camera screen by pulling a camera toward or pushing it away from the body. Another example is executing a 
specific application by shaking smart phone.  

Motion UI mechanism is already offered by many mobile device manufacturers. However, users can 
only use this mechanism prepared by the manufacturer. Hence, a new mechanism is suggested in this paper 
in order to improve this limitationby providing a user a tool to add his own motion. The mechanism includes 
a motion registration module, a motion recognition module and an event execution module. The motion 
registration module allows users to register the patterns of motion in the mobile device for personal 
preference along with the mapped events. The motion recognition module detects the changes in the sensor 
value and recognizes the motion pattern. Finally, the event execution module executes the specific events 
corresponding to the motion. To the authors’ knowledge, this mechanism has not been reported before. 

This paper focuses on the motion recognition module and describes the detailed mechanism. Even 
though a human moves his arm in the same pattern, the motion may vary with respect to the length oftime in 
performing the motion. For instance, a motion may be played slowly or quickly. Therefore, motion 
recognition module needs to recognize the same motion during different time span. An algorithm to compare 
two data sets from two identical movement but different time-span patterns is required. Hence, this study 
used the DTW(Dynamic Time Warping)algorithm for this purpose[4]. 

2. Background 
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