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' American Sign Language
" Persian Sign Language
" Automatic Sign Language Recognition
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' Face Gestures
" Body Gestures
" Torso

" Expansion

® Compression

* Spatial Use

¥ Separation

* Collision
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' Gesture recognition
" Human Computer Interface (HCI)
" Grafical User Interface (GUI)
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int i;

int j;

bool result =
for (i =90, j
{

false;
= points.Length - 1; i < points.Length; j = i++)

if ((points[i].Y > test.Y) != (points[j].Y > test.Y) &&
(test.X < (points[j].X - points[i].X) * (test.Y - points[i].Y) /
(points[j].Y - points[i].Y) + points[i].X))
{

}

result = !result;

}

return result;
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for (int i = @; i < lipColor.Width; i++)
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for (int j = @; j < lipColor.Height; j++)
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if (!IsInPolygon(lipPolygonPoints, new PointF(i, j)))
{
lipColor[new System.Drawing.Point(i, j)]
Rgb(System.Drawing.Color.Black);
lipDepth[new System.Drawing.Point(i, j)]
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new Gray(®@);//Black

}
}
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Eccentricity yv¢ | Hu Moment v

3
Inertia Parallel to Main Axis yv | Hu Moment f
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Inertia Orthogonal to Main Axis A | Hu Moment d
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Orientation of Main Axis yq | Hu Moment 3
6
Compactness vy. | HuMoment v
7
No. of Fingers Yy 1/sqrt(moo) A
No. of Defects Yy 120 q
Mean Length of Defects Start to Depth Vector vY 102 R
Mean Length of Defects Depth to End Vector %3 130 1
Defects Total Start-Depth Vectors Length to Total Depth-End Yo 103 \Y
Vectors Length Ratio
Mean of Defects Depth Height vs 21 Y
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Abstract

Sign language recognition is the first step towards interaction between deaf
community and computer systems. Although there are many previous works on

American Sign Language and languages other than Persian, there are only limited

efforts on Persian sign language (PSL) recognition.

In this research, a robust Persian sign language recognition system based on
Baghcheban notation (the first and most practical PSL used) is presented. Depth
cameras, geometric features of the hand, skeleton and face are extracted and the results
show a high rate of recognition in an environment with complex background. This is the

first research on PSL based on complex backgrounds. Also this is the first time that

skeleton and mouth features are used in PSL recognition.

Main contributions of the proposed system include creating the first depth-based
Baghcheban notation PSL database with full body and facial images, recognition of all
PSL alphabet containing 38 letters, presenting a real-time recognition system, using
skeleton and facial features in recognizing PSL and further analysis of results to achieve

the maximum recognition rate of %99.

The database created in this research consists of 150 to 500 samples per 38
alphabet letters in a complex scene with occlusion between hand, face, body, cloth and

background. Kinect sensor is used to record the RGB image, depth image, upper body

skeleton and 121 facial points of the user.

The results indicate a %99.4 recognition rate based on geometric features of the
hand and mouth, and skeleton features of the relational placement of the hand on 3800
samples and %99.2 on 5700 samples. The performance analysis on the proposed system

shows a real-time speed of 40-60 fps using normal Bayes classifier.

Keywords: Persian Sign Language Recognition, Baghcheban notation, Geometric
Features, Wavelet Transform, Kinect, Depth Based, Fingerspelled
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