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Implementation of Paper Keyboard Piano with a Kinect
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Abstract

In this paper, we propose a paper keyboard piano implementation using the finger movement
detection with the 3D image data from a kinect. Keyboard pattern and keyboard depth information
are extracted from the color image and depth image to detect the touch event on the paper
keyboard and to identify the touched key. Hand region detection error is unavoidable when using
the simple comparison method between input depth image and background depth image, and this
error is critical in key touch detection. Skin color is used to minimize the error. And finger tips are
detected using contour detection with area limit and convex hull. Finally decision of key touch is

carried out with the keyboard pattern information at the finger tip position.
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The experimental results showed that the proposed method can detect key touch with high

accuracy. Paper keyboard piano can be utilized for the easy and convenient interface for the

beginner to learn playing piano with the PC-based learning software.
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Table 1. OpenNl modules used in the development
environment

0l

o= 25

OpenNl Unstable Bulild for Windows x86
(32-bit) v1.5.4.0 Development Edition

0

OpenNl Binaries

PrimeSense NITE Unstable Bulild for
Windows x86 (32-hit) v1.5.2.21
Development Edition

OpenNl' Compliant
Middleware Bianries

PrimeSense Module Unstable Bulild for
Windows x86 (32-hit) v5.1.2.1 Development
Edition

OpenNI' Compliant
Hardware Bianries
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ol9] e 7I%e AMESHA &=tk olel  Context,
DepthGenrator, ImageGenerator Z&]22] A A4,
ARt 7IJEe] 27|3le} o dulole A 18 29 2
o] zlggslrt.
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k_Context = new xn:Context;
k_Depth = new xn:DepthGenerator;
kImage = new xn:ImageGenerator;

v

k_Context- > Init(;
k Image->Create(*k_Context);
k_Depth->Create(*k_Context);

v

MapOutputMode.nXRes = 640;
MapQutputMode.nYRes = 480;
MapOutputMode.nFPS = 30;
k_Depth- > SetMapOutputMode(MapOutputMode);

k Image- > SetMapOutputMode(MapOutputMode);
k_Image- > SetPixelFormat(XN_PIXEL_FORMAT_RGB24);
k_Depth- > GetAlternativeViewPointCap(.SetViewPoint(*k_Image);

v

I k_Context- > StartGeneratingAll(); I

Ll J
|« context->WwaitandUpdateall; |

v

| EEEP R EREE |
|
v
T2 2. FHIE HMe| Z71st W HAleolE] A BiY

Fig. 2. Kinect sensor initialization and image data
generation process
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