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APPENDIX 

 

Appendix A: ksl.Demo 

 

 AssemblyInfo.cs contains information about your assembly, like name, 

description, version, etc. You can find more details about its content reading 

the comments that are included in it. 

 Properties\Resources.resx\Resources.Designer.cs file, the auto-generated code 

from adding resources to the Project + Resources tab. 

 

  App.xaml use to share a Resource Dictionary or a design-time data set with 

your entire application. 

 

           <Application x:Class="KinectSignLanguعمر.App" 
             xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 
             xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 
             StartupUri="MainWindow.xaml"> 
           <Application.Resources> 
          
            </Application.Resources> 

     </Application> 
 

 Application configuration (config.App) files contain settings specific to an 

application. This file contains configuration settings that the common language 

runtime reads (such as assembly binding policy, remoting objects, and so on), 

and settings that the application can read. 

 

               namespace KSL.Demo 
                      { 
                       using Microsoft.Kinect; 
 
                      public class KSLConfig 
                       { 
                                                                                     
public ColorImageFormat ColorImageFormat =  
ColorImageFormat.RgbResolution640x480Fps30; 
 
 public TransformSmoothParameters transformSmoothParameters = new 
TransformSmoothParameters 
        { 
            Smoothing = 0.5f, 
            Correction = 0.5f, 
            Prediction = 0.5f, 
            JitterRadius = 0.05f, 
            MaxDeviationRadius = 0.04f 



        }; 
    } 

} 
 

 

 MainWindow.xaml describes things that relate only to the Main Window 
 

        <Window x: Class="KSL.Demo.MainWindow" 

        xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

        xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

        xmlns:kv="clr-                 

namespace:Microsoft.Samples.Kinect.WpfViewers;assembly=Microsoft.Samples.Kinec

t.WpfViewe" 

        Title="Kinect Sign Languعمر:: beta" 
 
 

 MainWindow.xaml.cs                                      
 

namespace KSL.Demo 
{ 
    using KSL.Gestures.Classifier; 
    using KSL.Gestures.Core; 
    using KSL.Gestures.Logger; 
    using KSL.Gestures.Segments; 
    using Microsoft.Kinect; 
    using Microsoft.Kinect.Toolkit; 
    using Microsoft.Samples.Kinect.WpfViewers; 
    using System; 
    using System.Collections.Generic; 
    using System.ComponentModel; 
    using System.Speech.Synthesis; 
    using System.Text; 
    using System.Timers; 
    using System.Windows; 
    using System.Windows.Data; 
 
    public partial class MainWindow : Window, INotifyPropertyChanged 
    { 
        SpeechSynthesizer voice = new SpeechSynthesizer(); 
        #region "Declaration" 
 
        private KSLConfig config = new KSLConfig(); 
        private readonly KinectSensorChooser sensorChooser = new 
KinectSensorChooser(); 
        private Skeleton[] skeletons = new Skeleton[0]; 
        private GesturesController gestureController; 
 
        public event PropertyChangedEventHandler PropertyChanged; 
         
        Classifier classifier = Classifier.getInstance; 
        private Logger logger = Logger.getInstance; 
 



        private string gestureSentence; 
        private string gestureBuilder; 
        Timer startStopTimer; 
        private bool isNewSentence = false; 
 
        #endregion 
 
        #region "Constructor" 
 
        public MainWindow() 
        { 
            DataContext = this; 
            InitializeComponent(); 
 
            startStopTimer = new Timer(2000); 
            startStopTimer.Elapsed += new 
ElapsedEventHandler(startStopTimer_Elapsed); 
 
            classifier.init(); 
            InitializeKinect(); 
        } 
 
        #endregion 
 
        #region "Initialize Kinect" 
 
        private void InitializeKinect() 
        { 
            // initialize the Kinect sensor manعمرr 
            KinectSensorManager = new KinectSensorManager(); 
            KinectSensorManager.KinectSensorChanged += this.KinectSensorChanged; 
 
            // locate an available sensor 
            sensorChooser.Start(); 
 
            // bind chooser's sensor value to the local sensor manعمرr 
            var kinectSensorBinding = new Binding("Kinect") { Source = 
this.sensorChooser }; 
            BindingOperations.SetBinding(this.KinectSensorManager, 
KinectSensorManager.KinectSensorProperty, kinectSensorBinding); 
        } 
 
        private void KinectSensorChanged(object sender, 
KinectSensorManagerEventArgs<KinectSensor> args) 
        { 
            if (null != args.OldValue) 
                UninitializeKinectServices(args.OldValue); 
 
            if (null != args.NewValue) 
                InitializeKinectServices(KinectSensorManager, args.NewValue); 
        } 
 
        private void InitializeKinectServices(KinectSensorManager 
KinectSensorManager, KinectSensor sensor) 
        { 
            KinectSensorManager.ColorFormat = config.ColorImageFormat; 
            KinectSensorManager.ColorStreamEnabled = true; 
 



            KinectSensorManager.DepthStreamEnabled = true; 
 
            KinectSensorManager.TransformSmoothParameters = 
config.transformSmoothParameters; 
 
            sensor.SkeletonFrameReady += OnSkeletonFrameReady; 
            KinectSensorManager.SkeletonStreamEnabled = true; 
 
            KinectSensorManager.KinectSensorEnabled = true; 
 
            if (!KinectSensorManager.KinectSensorAppConflict) 
            { 
                gestureController = new GesturesController(); 
                gestureController.GestureRecognized += OnGestureRecognized; 
 
                RegisterGestures(); 
            } 
        } 
 
        private void UninitializeKinectServices(KinectSensor sensor) 
        { 
            sensor.SkeletonFrameReady -= OnSkeletonFrameReady; 
            gestureController.GestureRecognized -= OnGestureRecognized; 
        } 
 
        private void OnSkeletonFrameReady(object sender, 
SkeletonFrameReadyEventArgs e) 
        { 
            using (SkeletonFrame frame = e.OpenSkeletonFrame()) 
            { 
                if (frame == null) 
                    return; 
 
                // resize the skeletons array if needed 
                if (skeletons.Length != frame.SkeletonArrayLength) 
                    skeletons = new Skeleton[frame.SkeletonArrayLength]; 
 
                // get the skeleton data 
                frame.CopySkeletonDataTo(skeletons); 
 
                foreach (var skeleton in skeletons) 
                { 
                    // skip the skeleton if it is not being tracked 
                    if (skeleton.TrackingState != SkeletonTrackingState.Tracked) 
                        continue; 
 
                    // update the gesture controller 
                    gestureController.UpdateAllGestures(skeleton); 
                } 
            } 
        } 
 
        public static readonly DependencyProperty KinectSensorManagerProperty = 
DependencyProperty.Register 
        ( 
            "KinectSensorManager", 
            typeof(KinectSensorManager), 
            typeof(MainWindow), 



            new PropertyMetadata(null) 
        ); 
 
        public KinectSensorManager KinectSensorManager 
        { 
            get { return GetValue(KinectSensorManagerProperty) as 
KinectSensorManager; } 
            set { SetValue(KinectSensorManagerProperty, value); } 
        } 
 
        #endregion 
 
        #region "Gestures - Register, Recognize" 
 
        private void RegisterGestures() 
        { 
            // Word: Hello 
            IGesturesSegment[] helloSegments = new IGesturesSegment[2]; 
            HelloSegment1 helloSegment1 = new HelloSegment1(); 
            HelloSegment2 helloSegment2 = new HelloSegment2(); 
            helloSegments[0] = helloSegment1; 
            helloSegments[1] = helloSegment2; 
            gestureController.AddGesture("Hello", helloSegments); 
 
            // Word: انت / انتr / انت're 
            IGesturesSegment[] انتSegments = new IGesturesSegment[2]; 
 ;()Segment1انت Segment1 = newانت Segment1انت            
 ;()Segment2انت Segment2 = newانت Segment2انت            
 ;Segment1انت = Segments[0]انت            
 ;Segment2انت = Segments[1]انت            
            gestureController.AddGesture("انت ,"انتSegments); 
 
            // Word: Name 
            IGesturesSegment[] nameSegments = new IGesturesSegment[4]; 
            NameSegment1 nameSegment1 = new NameSegment1(); 
            NameSegment2 nameSegment2 = new NameSegment2(); 
            nameSegments[0] = nameSegment1; 
            nameSegments[1] = nameSegment2; 
            nameSegments[2] = nameSegment1; 
            nameSegments[3] = nameSegment2; 
            gestureController.AddGesture("Name", nameSegments); 
 
            gestureController.AddGesture("Drive", driveSegments); 
 
 
            // Word: ماذا 
            IGesturesSegment[] ماذاSegments = new IGesturesSegment[10]; 
 ;()Segment1ماذا Segment1 = newماذا Segment1ماذا            
 ;Segment1ماذا = Segments[0]ماذا            
 ;Segment1ماذا = Segments[1]ماذا            
 ;Segment1ماذا = Segments[2]ماذا            
 ;Segment1ماذا = Segments[3]ماذا            
 ;Segment1ماذا = Segments[4]ماذا            
 ;Segment1ماذا = Segments[5]ماذا            
 ;Segment1ماذا = Segments[6]ماذا            
 ;Segment1ماذا = Segments[7]ماذا            
 ;Segment1ماذا = Segments[8]ماذا            
 ;Segment1ماذا = Segments[9]ماذا            



            gestureController.AddGesture("ماذا ,"ماذاSegments); 
 
            // Word: Hungry 
            IGesturesSegment[] hungrySegments = new IGesturesSegment[3]; 
            HungrySegment1 hungrySegment1 = new HungrySegment1(); 
            HungrySegment2 hungrySegment2 = new HungrySegment2(); 
            HungrySegment3 hungrySegment3 = new HungrySegment3(); 
            hungrySegments[0] = hungrySegment1; 
            hungrySegments[1] = hungrySegment2; 
            hungrySegments[2] = hungrySegment3; 
            gestureController.AddGesture("Hungry", hungrySegments); 
 
            // Word: عمر / Old 
            IGesturesSegment[] عمرSegments = new IGesturesSegment[2]; 
 ;()Segment1عمر Segment1 = newعمر Segment1عمر            
 ;()Segment2عمر Segment2 = newعمر Segment2عمر            
 ;Segment1عمر = Segments[0]عمر            
 ;Segment2عمر = Segments[1]عمر            
            gestureController.AddGesture("عمر ,"عمرSegments); 
 
             
        } 
 
        private void OnGestureRecognized(object sender, GesturesEventArgs e) 
        { 
            switch (e.GestureName) 
            { 
                case "Hello": 
                    display(WordsEnum.مرحبا); 
                    break; 
                case "انت": 
                    display(WordsEnum.انت); 
                    break; 
                case "Name": 
                    display(WordsEnum.اسم); 
                    break; 
                 
                case "عمر": 
                    display(WordsEnum.عمر); 
                    break; 
                case "Hungry": 
                    display(WordsEnum.جائع); 
                    break; 
                case "ماذا": 
                    display(WordsEnum.ماذا); 
                    break; 
            } 
        } 
 
        #endregion 
 
        #region "Display text" 
 
        private void reset() 
        { 
            classifier.reset(); 
        } 
 



        private void display(WordsEnum word) 
        { 
            classifier.addCode((int) word); 
            string sentence = classifier.findSentence(); 
            List<int> sentenceBuilder = classifier.getSentenceBuilder(); 
 
            if (!isNewSentence) 
            { 
                if (sentenceBuilder.Count > 1 && !String.IsNullOrEmpty(sentence)) 
                { 
                    isNewSentence = true; 
                    startStopTimer.Start(); 
                    StringBuilder sb = new StringBuilder(); 
                    GestureBuilder = String.Empty; 
                    foreach (int wordCode in sentenceBuilder) 
                    { 
                        sb.Append(Enum.GetName(typeof(WordsEnum), wordCode)); 
                        sb.Append(" ● "); 
                    } 
                    sb.Length = sb.Length - 3; 
                    GestureBuilder = sb.ToString(); 
                    GestureSentence = sentence; 
                } 
                else 
                { 
                    GestureSentence = String.Empty; 
                    GestureBuilder = Enum.GetName(typeof(WordsEnum), word); 
                   //voice.Speak(GestureBuilder); 
                } 
            } 
        } 
 
        public String GestureSentence 
        { 
            get { return gestureSentence; } 
 
            private set 
            { 
                if (gestureSentence == value) 
                    return; 
 
                gestureSentence = value; 
 
                if (this.PropertyChanged != null) 
                    PropertyChanged(this, new 
PropertyChangedEventArgs("GestureSentence")); 
            } 
        } 
 
        public String GestureBuilder 
        { 
            get { return gestureBuilder; } 
 
            private set 
            { 
                if (gestureBuilder == value) 
                    return; 
 



                gestureBuilder = value; 
 
                if(this.PropertyChanged != null) 
                    PropertyChanged(this, new 
PropertyChangedEventArgs("GestureBuilder")); 
            } 
        } 
 
        private void startStopTimer_Elapsed(object sender, ElapsedEventArgs e) 
        { 
            startStopTimer.Stop(); 
            this.isNewSentence = false; 
        } 
 
        #endregion 
    } 
} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix B: ksl.Getures 

 

B.1: Classifier  

                Use to make classification  

 

namespace KSL.Gestures.Classifier 
{ 
    using KSL.Gestures.Logger; 
    using System; 
    using System.Collections.Generic; 
    using System.Linq; 
 
    public sealed class Classifier 
    { 
        #region "Declarations" 
 
        private static readonly Classifier instance = new Classifier(); 
 
        private List<int> sentenceBuilder = new List<int>(); 
 
        private int currentWordIndex = 0; 
 
        private List<int> notMatchList = new List<int>(); 
 
        private string foundSentence = String.Empty; 
 
        private List<SentenceStructure> sentencesDictionary = new 
List<SentenceStructure>(); 
 
        private bool areThereMatches = false; 
 
        #endregion 
 
        #region "Constructors" 
 
        static Classifier() { } 
 
        private Classifier() { } 
 
        #endregion 
 
        public static Classifier getInstance 
        { 
            get { return instance; } 
        } 
 
        public void init() 
        { 
            SentenceStructure s = new SentenceStructure 
             
 
            s = new SentenceStructure 
            { 
                ID = 2, 



                Codes = new List<int> { (int)WordsEnum.انت, (int)WordsEnum.اسم }, 
                Text = "اسمك؟ ما" 
            }; 
            this.sentencesDictionary.Add(s); 
 
            s = new SentenceStructure 
            { 
                ID = 4, 
                Codes = new List<int> { (int)WordsEnum.عمر, (int)WordsEnum.انت }, 
                Text = "عمرك؟ كم" 
            }; 
            this.sentencesDictionary.Add(s); 
 
            s = new SentenceStructure 
            { 
                ID = 7, 
                Codes = new List<int> { (int)WordsEnum.انت, (int)WordsEnum.جائع }, 
                Text = "جائع؟ انت هل" 
            }; 
            this.sentencesDictionary.Add(s); 
        } 
 
        public void addCode(int wordCode) 
        { 
            if (this.sentenceBuilder.Count > 0 && 
this.sentenceBuilder[this.sentenceBuilder.Count - 1] == wordCode) 
            { 
                return; 
            } 
 
            this.sentenceBuilder.Add(wordCode);    
        } 
 
        public string findSentence() 
        { 
            this.foundSentence = String.Empty; 
 
            if (this.sentenceBuilder.Count > 1) 
            { 
 
                for (int i = currentWordIndex; i < this.sentenceBuilder.Count; i 
+= 1) 
                { 
                    areThereMatches = false; 
 
                    foreach (SentenceStructure s in this.sentencesDictionary) 
                    { 
                        if (this.notMatchList.Contains(s.ID) || 
this.sentenceBuilder.Count > s.Codes.Count) 
                            continue; 
 
                        if (this.sentenceBuilder[i] != s.Codes[i]) 
                        { 
                            this.notMatchList.Add(s.ID); 
                            if (!areThereMatches) 
                                areThereMatches = false; 
 
                            continue; 



                        } 
 
                        if (this.sentenceBuilder.Count == s.Codes.Count && 
this.sentenceBuilder.SequenceEqual(s.Codes)) 
                        { 
                            this.foundSentence = s.Text; 
                            areThereMatches = true; 
 
                            return this.foundSentence; 
                        } 
 
                        areThereMatches = true; 
                    } 
 
                    if (!this.areThereMatches) 
                    { 
                        this.foundSentence = String.Empty; 
                        this.currentWordIndex = 0; 
                        i = currentWordIndex; 
                        int temp = sentenceBuilder[sentenceBuilder.Count - 1]; 
                        this.sentenceBuilder.Clear(); 
                        this.sentenceBuilder.Add(temp); 
                        this.notMatchList.Clear(); 
 
                        return findSentence(); 
                    } 
 
                    if (this.sentenceBuilder.Count > 0) 
                        this.currentWordIndex += 1; 
 
                    return String.Empty; 
                } 
            } 
 
            return String.Empty; 
        } 
 
        public bool getAreThereMatches() 
        { 
            return this.areThereMatches; 
        } 
 
        public string getSentence() 
        { 
            return this.foundSentence; 
        } 
 
        public List<int> getSentenceBuilder() 
        { 
            List<int> temp = new List<int>(this.sentenceBuilder); 
 
            if (!String.IsNullOrEmpty(this.foundSentence)) 
                this.clear(); 
 
            return temp; 
        } 
 
        private void clear() 



        { 
            this.sentenceBuilder.Clear(); 
            this.notMatchList.Clear(); 
            this.foundSentence = String.Empty; 
            this.currentWordIndex = 0; 
        } 
 
        public void reset() 
        { 
            this.clear(); 
        } 
    } 
} 

 

 

 

 SentenceStructure 

namespace KSL.Gestures.Classifier 
{ 
    using System.Collections.Generic; 
 
    public class SentenceStructure 
    { 
        public int ID { set; get; } 
 
        public List<int> Codes { set; get; } 
 
        public string Text { set; get; } 
    } 
} 

 

 

 WordsEnum is used to declare an enumeration, a distinct type that consists of a set 

of named constants  

namespace KSL.Gestures.Classifier 
{ 
    public enum WordsEnum 
    { 
 "Also used as: "Old // ,100 = عمر        
 ,107 = مرحبا        
 ,108 = جائع        
 ,110 = اسم        
 ,111 = ماذا        
 "انت are", "Are انت" ,"rانت" :Also used as // 112 = انت        
    } 
} 

 

 

 

 



B.2: Core 

 

 Gesture.cs used to make up the gesture 

namespace KSL.Gestures.Core 
{ 
    using Microsoft.Kinect; 
    using System; 
 
    class Gesture 
    { 
        private IGesturesSegment[] gestureParts; // the parts that make up the 
gesture. 
 
        private int currentGesturePart = 0; // the current gesture part that we 
are matching against 
 
        private int pausedFrameCount = 10; // the number of frames to pause for 
when a pause is initiated 
 
        private int frameCount = 0; // the current frame that we are on 
 
        private bool paused = false; // are we paused? 
 
        private string name; // the name of the gesture 
 
        public event EventHandler<GesturesEventArgs> GestureRecognized; // occurs 
when gesture recognized 
 
        public Gesture(string name, IGesturesSegment[] gestureParts) 
        { 
            this.name = name; 
            this.gestureParts = gestureParts; 
        } 
 
        public void UpdateGesture(Skeleton data) 
        { 
            if (this.paused) 
            { 
                if (this.frameCount == this.pausedFrameCount) 
                { 
                    this.paused = false; 
                } 
 
                this.frameCount += 1; 
            } 
 
            GesturePartResult result = 
this.gestureParts[this.currentGesturePart].CheckGesture(data); 
 
            if (result == GesturePartResult.Succeed) 
            { 
                if (this.currentGesturePart + 1 < this.gestureParts.Length) 
                { 
                    this.currentGesturePart += 1; 
                    this.frameCount = 0; 



                    this.pausedFrameCount = 10; 
                    this.paused = true; 
                } 
                else 
                { 
                    if (this.GestureRecognized != null) 
                    { 
                        this.GestureRecognized(this, new 
GesturesEventArgs(this.name, data.TrackingId)); 
                        this.Reset(); 
                    } 
                } 
            } 
            else if (result == GesturePartResult.Fail || this.frameCount == 50) 
            { 
                this.Reset(); 
            } 
            else 
            { 
                this.frameCount += 1; 
                this.pausedFrameCount = 5; 
                this.paused = true; 
            } 
        } 
 
        public void Reset() 
        { 
            this.currentGesturePart = 0; 
            this.frameCount = 0; 
            this.pausedFrameCount = 5; 
            this.paused = true; 
        } 
 
    } 
} 

 

 GesturesController.cs contain to make anew list gesture and recognized 

gestures and update all gestures  

namespace KSL.Gestures.Core 
{ 
    using Microsoft.Kinect; 
    using System; 
    using System.Collections.Generic; 
 
    public class GesturesController 
    { 
        private List<Gesture> gestures = new List<Gesture>(); 
       
        public event EventHandler<GesturesEventArgs> GestureRecognized; 
 
        public GesturesController() { } 
 
        public void UpdateAllGestures(Skeleton data) 
        { 
            foreach (Gesture gesture in this.gestures) 



            { 
                gesture.UpdateGesture(data); 
            } 
        } 
 
        public void AddGesture(string name, IGesturesSegment[] gestureDef) 
        { 
            Gesture gesture = new Gesture(name, gestureDef); 
            gesture.GestureRecognized += onGestureRecognized; 
            this.gestures.Add(gesture); 
        } 
 
        private void onGestureRecognized(object sender, GesturesEventArgs e) 
        { 
            if (this.GestureRecognized != null) 
            { 
                this.GestureRecognized(this, e); 
            } 
 
            foreach (Gesture g in this.gestures) 
            { 
                g.Reset(); 
            } 
        } 
    } 
} 

 
 

 GesturePartResult 

namespace KSL.Gestures.Core 
{ 
    public enum GesturePartResult 
    { 
        Fail, 
        Succeed, 
        Pausing 
    } 
} 
 
 

 GesturesEventArgs 

 
namespace KSL.Gestures.Core 
{ 
    using System; 
 
    public class GesturesEventArgs : EventArgs 
    { 
        /// <summary> 
        /// Gets or sets the type of the gesture. 
        /// </summary> 
        public string GestureName { get; set; } 
 
        /// <summary> 
        /// Gets or sets the tracking ID. 



        /// </summary> 
        public int TrackignId { get; set; } 
 
        public GesturesEventArgs(string name, int trackingId) 
        { 
            this.TrackignId = trackingId; 
            this.GestureName = name; 
        } 
    } 
} 

 

 

 IGesturesSegment 

 

namespace KSL.Gestures.Core 
{ 
    using Microsoft.Kinect; 
    using System; 
 
    public interface IGesturesSegment 
    { 
        GesturePartResult CheckGesture(Skeleton skeleton); 
    } 
} 

 

B.3:segment  

 

 Agesegment.cs 

namespace KSL.Gestures.Segments 
{ 
    using KSL.Gestures.Core; 
    using Microsoft.Kinect; 
 
    public class عمرSegment1 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 
            if (skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ShoulderLeft].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.ShoulderRight].Position.X) 
            { 
                if (skeleton.Joints[JointType.HandRight].Position.Y < 
skeleton.Joints[JointType.Head].Position.Y && 
                    skeleton.Joints[JointType.HandRight].Position.Y > 
skeleton.Joints[JointType.ShoulderCenter].Position.Y) 
                { 
                    return GesturePartResult.Succeed; 
                } 
 



                return GesturePartResult.Pausing; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 
 
    public class عمرSegment2 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 
            if (skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ShoulderLeft].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.ShoulderRight].Position.X) 
            { 
                if (skeleton.Joints[JointType.HandRight].Position.Y < 
skeleton.Joints[JointType.ShoulderCenter].Position.Y) 
                { 
                    return GesturePartResult.Succeed; 
                } 
 
                return GesturePartResult.Pausing; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 
} 
 
 
 

 HelloSegment.cs 

namespace KSL.Gestures.Segments 
{ 
    using KSL.Gestures.Core; 
    using Microsoft.Kinect; 
 
    public class مرحباSegment1 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 
            // Right hand in form of head. 
            if (skeleton.Joints[JointType.HandRight].Position.Z < 
skeleton.Joints[JointType.Head].Position.Z) 
            { 
                // Right hand above shoulder center. 
                if (skeleton.Joints[JointType.HandRight].Position.Y > 
skeleton.Joints[JointType.ShoulderCenter].Position.Y) 
                { 
                    // Right hand left of right shoulder. 
                    if (skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.ShoulderRight].Position.X) 
                    { 
                        return GesturePartResult.Succeed; 
                    } 



 
                    return GesturePartResult.Pausing; 
                } 
 
                return GesturePartResult.Fail; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 
 
    public class HelloSegment2 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 
            // Right hand in form of head. 
            if (skeleton.Joints[JointType.HandRight].Position.Z < 
skeleton.Joints[JointType.Head].Position.Z) 
            { 
                // Right hand above shoulder center. 
                if (skeleton.Joints[JointType.HandRight].Position.Y > 
skeleton.Joints[JointType.ShoulderCenter].Position.Y) 
                { 
                    // Right hand right of right shoulder. 
                    if (skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ShoulderRight].Position.X) 
                    { 
                        return GesturePartResult.Succeed; 
                    } 
 
                    return GesturePartResult.Pausing; 
                } 
 
                return GesturePartResult.Fail; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 
} 

 

 

 HungrySegment.cs 

namespace KSL.Gestures.Segments 
{ 
    using KSL.Gestures.Core; 
    using Microsoft.Kinect; 
    using System; 
 
    public class جائعSegment1 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 



            if (skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.ShoulderRight].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ShoulderLeft].Position.X && 
                skeleton.Joints[JointType.HandLeft].Position.X < 
skeleton.Joints[JointType.HipLeft].Position.X) 
            { 
                if (skeleton.Joints[JointType.HandLeft].Position.Y < 
skeleton.Joints[JointType.HipLeft].Position.Y) 
                { 
                    if (skeleton.Joints[JointType.HandRight].Position.Y > 
skeleton.Joints[JointType.Spine].Position.Y) 
                    { 
                        return GesturePartResult.Succeed; 
                    } 
 
                    return GesturePartResult.Pausing; 
                } 
 
                return GesturePartResult.Fail; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 
 
    public class HungrySegment2 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 
            if (skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.ShoulderRight].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ShoulderLeft].Position.X && 
                skeleton.Joints[JointType.HandLeft].Position.X < 
skeleton.Joints[JointType.ElbowLeft].Position.X) 
            { 
                if (skeleton.Joints[JointType.HandRight].Position.Y < 
skeleton.Joints[JointType.Spine].Position.Y && 
                    skeleton.Joints[JointType.HandLeft].Position.Y < 
skeleton.Joints[JointType.HipLeft].Position.Y) 
                { 
                    if (skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.Spine].Position.X) 
                    { 
                        return GesturePartResult.Succeed; 
                    } 
 
                    return GesturePartResult.Pausing; 
                } 
 
                return GesturePartResult.Fail; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 
 



    public class HungrySegment3 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 
            if (skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.ShoulderRight].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ShoulderLeft].Position.X && 
                skeleton.Joints[JointType.HandLeft].Position.X < 
skeleton.Joints[JointType.ElbowLeft].Position.X) 
            { 
                if (skeleton.Joints[JointType.HandRight].Position.Y < 
skeleton.Joints[JointType.Spine].Position.Y && 
                    skeleton.Joints[JointType.HandLeft].Position.Y < 
skeleton.Joints[JointType.HipLeft].Position.Y) 
                { 
                    if (skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.Spine].Position.X) 
                    { 
                        return GesturePartResult.Succeed; 
                    } 
 
                    return GesturePartResult.Pausing; 
                } 
 
                return GesturePartResult.Fail; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 
} 

 

 

 NameSegment.cs 

namespace KSL.Gestures.Segments 
{ 
    using KSL.Gestures.Core; 
    using Microsoft.Kinect; 
 
    public class اسمSegment1 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 
            if (skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ElbowLeft].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.ElbowRight].Position.X && 
                skeleton.Joints[JointType.HandLeft].Position.X > 
skeleton.Joints[JointType.ElbowLeft].Position.X && 
                skeleton.Joints[JointType.HandLeft].Position.X < 
skeleton.Joints[JointType.ElbowRight].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.Y < 
skeleton.Joints[JointType.ShoulderCenter].Position.Y) 
            { 



                if (skeleton.Joints[JointType.HandLeft].Position.Y < 
skeleton.Joints[JointType.Spine].Position.Y) 
                { 
                    if (skeleton.Joints[JointType.HandRight].Position.Y < 
skeleton.Joints[JointType.Spine].Position.Y) 
                    { 
                        return GesturePartResult.Succeed; 
                    } 
 
                    return GesturePartResult.Pausing; 
                } 
 
                return GesturePartResult.Fail; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 
 
    public class NameSegment2 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 
            if (skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ElbowLeft].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.ElbowRight].Position.X && 
                skeleton.Joints[JointType.HandLeft].Position.X > 
skeleton.Joints[JointType.ElbowLeft].Position.X && 
                skeleton.Joints[JointType.HandLeft].Position.X < 
skeleton.Joints[JointType.ElbowRight].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.Y < 
skeleton.Joints[JointType.ShoulderCenter].Position.Y) 
            { 
                if (skeleton.Joints[JointType.HandLeft].Position.Y < 
skeleton.Joints[JointType.Spine].Position.Y) 
                { 
                    if (skeleton.Joints[JointType.HandRight].Position.Y > 
skeleton.Joints[JointType.Spine].Position.Y) 
                    { 
                        return GesturePartResult.Succeed; 
                    } 
 
                    return GesturePartResult.Pausing; 
                } 
 
                return GesturePartResult.Fail; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 

} 

 

 

 

 



 whatSegment.cs 

namespace KSL.Gestures.Segments 
{ 
    using KSL.Gestures.Core; 
    using Microsoft.Kinect; 
    using System; 
 
    public class ماذاSegment1 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 
            if (skeleton.Joints[JointType.HandLeft].Position.X < 
skeleton.Joints[JointType.ShoulderLeft].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ShoulderRight].Position.X) 
            { 
                if (skeleton.Joints[JointType.HandLeft].Position.Y > 
skeleton.Joints[JointType.ShoulderLeft].Position.Y && 
                    skeleton.Joints[JointType.HandRight].Position.Y > 
skeleton.Joints[JointType.ShoulderRight].Position.Y) 
                { 
                    if (skeleton.Joints[JointType.HandLeft].Position.Y > 
skeleton.Joints[JointType.ElbowLeft].Position.Y && 
                        skeleton.Joints[JointType.HandRight].Position.Y > 
skeleton.Joints[JointType.ElbowRight].Position.Y) 
                    { 
                        return GesturePartResult.Succeed; 
                    } 
 
                    return GesturePartResult.Pausing; 
                } 
 
                return GesturePartResult.Fail; 
            } 
 
            return GesturePartResult.Fail; 
        } 
    } 
} 
 
 
 
 
 
 

 youSegment.cs 

namespace KSL.Gestures.Segments 
{ 
    using KSL.Gestures.Core; 
    using Microsoft.Kinect; 
 
    public class انتSegment1 : IGesturesSegment 
    { 
        public GesturePartResult CheckGesture(Skeleton skeleton) 
        { 



            if (skeleton.Joints[JointType.HandRight].Position.X > 
skeleton.Joints[JointType.ElbowLeft].Position.X && 
                skeleton.Joints[JointType.HandRight].Position.X < 
skeleton.Joints[JointType.ElbowRight].Position.X) 
            { 
                if (skeleton.Joints[JointType.HandRight].Position.Y < 
skeleton.Joints[JointType.ShoulderCenter].Position.Y && 
                    skeleton.Joints[JointType.HandRight].Position.Y > 
skeleton.Joints[JointType.HipCenter].Position.Y) 
                { 
 
                    if (skeleton.Joints[JointType.HandRight].Position.Z > 
skeleton.Joints[JointType.ElbowRight].Position.Z) 
                    { 
                        return GesturePartResult.Succeed; 
                    } 

 

 

 Logger.cs 

namespace KSL.Gestures.Logger 
{ 
    using System; 
    using System.IO; 
 
    public sealed class Logger 
    { 
        private static string filePath = @"D:\log.txt"; 
 
        private static FileMode fileMode = FileMode.Append; 
 
        private static FileAccess fileAccess = FileAccess.Write; 
 
        private static readonly Logger instance = new Logger(); 
 
        static Logger() { } 
 
        private Logger() { } 
 
        public static Logger getInstance 
        { 
            get { return instance; } 
        } 
 
        public void logMessعمر(string messعمر, errorFlag flag) 
        { 
            using (FileStream fs = new FileStream(filePath, fileMode, 
fileAccess)) 
            using (StreamWriter sw = new StreamWriter(fs)) 
            { 
                string text = String.Format("[{0}] {1} {2}", DateTime.Now, 
getErrorLogFlag(flag), messعمر); 
                sw.WriteLine(text); 
            } 
        } 
 



        private static string getErrorLogFlag(errorFlag flag) 
        { 
            string errorDesc = String.Empty; 
 
            switch (flag) 
            { 
                case errorFlag.SentenceBuilderState: 
                    errorDesc = "Sentence builder state:"; 
                    break; 
                case errorFlag.SentenceDetected: 
                    errorDesc = "Detected:"; 
                    break; 
                case errorFlag.WordDetected: 
                    errorDesc = "Detected:"; 
                    break; 
                case errorFlag.WordRemove: 
                    errorDesc = "Removed:"; 
                    break; 
                case errorFlag.WordAdded: 
                    errorDesc = "Added:"; 
                    break; 
                default: 
                    errorDesc = "Uknown:"; 
                    break; 
            } 
 
            return errorDesc; 
        } 
    } 
 
    public enum errorFlag 
    { 
        WordDetected, 
        SentenceDetected, 
        SentenceBuilderState, 
        WordRemove, 
        WordAdded 
    } 

} 

 

 

 

 

 

 

 

 



Appendix C: ksl.Tests 

 ClassifierTests.cs 

namespace KSL.Tests 
{ 
    using KSL.Gestures.Classifier; 
    using Microsoft.VisualStudio.TestTools.UnitTesting; 
    using System; 
    using System.Collections.Generic; 
 
    [TestClass] 
    public class ClassifierTests 
    { 
        Classifier classifier = Classifier.getInstance; 
        private List<int> testList = new List<int>(); 
        private string sentence = String.Empty; 
 
        [TestInitialize] 
        public void init() 
        { 
            classifier.init(); 
        } 
 
        [TestMethod] 
        public void ItShouldBeEmptySentence() 
        { 
            classifier.addCode((int) WordsEnum.عمر); 
            sentence = classifier.findSentence();     
            testList = classifier.getSentenceBuilder(); 
 
            Assert.AreEqual(String.Empty, sentence); 
        } 
 
        [TestMethod] 
        public void InputAndOutputListsSouldBeEqual() 
        { 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.ماذا); 
            sentence = classifier.findSentence(); 
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.مرحبا); 
            sentence = classifier.findSentence(); 
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.عمر); 
            sentence = classifier.findSentence();            
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence();          
            testList = classifier.getSentenceBuilder(); 
 



            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence();   
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.اسم); 
            sentence = classifier.findSentence(); 
            testList = classifier.getSentenceBuilder(); 
 
            List<int> expectedList = new List<int> 
            { 
                (int) WordsEnum.انت, (int) WordsEnum.اسم  
            }; 
 
            CollectionAssert.AreEqual(expectedList, testList); 
        } 
 
        [TestMethod] 
        public void ItShouldReturnHowOldAreانت() 
        { 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence();        
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.ماذا); 
            sentence = classifier.findSentence();     
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.مرحبا); 
            sentence = classifier.findSentence();       
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int) WordsEnum.عمر); 
            sentence = classifier.findSentence(); 
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int) WordsEnum.انت); 
            sentence = classifier.findSentence(); 
            testList = classifier.getSentenceBuilder(); 
 
            StringAssert.Equals("How old are انت?", sentence); 
        } 
 
        [TestMethod] 
        public void ItShouldReturnHowOldAre2انت() 
        { 
            classifier.addCode((int)WordsEnum.مرحبا); 
             
            testList = classifier.getSentenceBuilder(); 
 
             
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
             
 
 



            classifier.addCode((int)WordsEnum.عمر); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.مرحبا); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.عمر); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.عمر); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            StringAssert.Equals("How old are انت?", sentence); 
        } 
 
        [TestMethod] 
        public void ItShouldReturnAreانتHungry() 
        { 
            classifier.addCode((int)WordsEnum.مرحبا); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
             
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
             
            classifier.addCode((int)WordsEnum.عمر); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 



            classifier.addCode((int)WordsEnum.مرحبا); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.عمر); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.جائع); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.جائع); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.جائع); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            StringAssert.Equals("Are انت hungry?", sentence); 
        } 
 
        [TestMethod] 
        public void ItShouldReturnماذاDoانتWantToEat() 
        { 
            classifier.addCode((int)WordsEnum.مرحبا); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
    
 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.عمر); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 



            classifier.addCode((int)WordsEnum.مرحبا); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.عمر); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.جائع); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.جائع); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.جائع); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.ماذا); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
            classifier.addCode((int)WordsEnum.انت); 
            sentence = classifier.findSentence(); 
             
            testList = classifier.getSentenceBuilder(); 
 
 
        } 
    } 
} 

 

 
 


