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Yashchuk ., Savaryn P.V., Korniychuk N.I. The system for visualization and viewing of 3D models based on 

the Helix Toolkit and Emgu CV libraries. The development and research of efficiency of the computer system, which allows 
visualizing 3D object models using the Helix Toolkit library, recognizing the user's face using the webcam and library Emgu CV 
and adapt the display of 3D models on the computer screen depending on the position of the person in real time mode. 
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 Helix Toolkit  Emgu CV. 
.  

 Visual 
Studio 2013  C#.  3D  

 Helix Toolkit. 
 3D : .stl  .obj,  

 Helix  Toolkit.   
 FitSize(): 

 
void FitSize(int k) 
        { 

double maxBound = Math.Max(Math.Max(                    
device3D.Transform.TransformBounds(device3D.Content.Bounds).SizeX
,                     
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device3D.Transform.TransformBounds(device3D.Content.Bounds).SizeY
), 
device3D.Transform.TransformBounds(device3D.Content.Bounds).SizeZ

); 
            double scaleCoefficient = 100 / maxBound; 
            var size = new Vector3D(scaleCoefficient, scaleCoefficient, 
scaleCoefficient); 
            var matrix = device3D.Transform.Value; 
            matrix.Scale(size); 
            device3D.Transform = new MatrixTransform3D(matrix); 
            device3D.Transform.TransformBounds(device3D.Content.Bounds); 
            viewPort3d.Camera.Position = new Point3D(k, 0, 0); 
            viewPort3d.Camera.LookDirection = new Vector3D(-k, 0, 0); 
            viewPort3d.Camera.UpDirection = new Vector3D(0, 0, 1); 
            viewPort3d.CameraController.CameraTarget = new Point3D(0, 0, 0); 

   } 
 

 Emgu CV  
[1]. : 

 
public static void Detect(IInputArray image, String faceFileName, 
List<Rectangle> faces, out long detectTime) 
        { 
            Stopwatch watch; 
            using (InputArray iaImage = image.GetInputArray()) 
            { 
                    //  
                    using (CascadeClassifier face = new 
CascadeClassifier(faceFileName)) 
                    { 
                        watch = Stopwatch.StartNew(); 
 
                        using (UMat ugray = new UMat()) 
                        { 
                            CvInvoke.CvtColor(image, ugray, 
Emgu.CV.CvEnum.ColorConversion.Bgr2Gray); 
//  
                            CvInvoke.EqualizeHist(ugray, ugray); 
//                     
                            Rectangle[] detectedFaces = 
face.DetectMultiScale( 
                               ugray,1.1,10,new Size(100, 100)); 
                            faces.AddRange(detectedFaces); 
                        } 
                        watch.Stop(); 
                    } 
                detectTime = watch.ElapsedMilliseconds; 
            } 

   } 
 

 3D  x  y  
,  zoom 

).  3D  
FitView()  LookAt()  Helix Toolkit: 
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public void FitView(Vector3D newDirection, Vector3D newUpDirection, 
double animationTime = 0); 

 
public static void LookAt(this ProjectionCamera camera, Point3D target, 

Vector3D newLookDirection, Vector3D newUpDirection, double animationTime); 
 

,  3D ,  x, y  
zoom : 
 
private void Look(double x, double y, double zoom, double k1, double k2) 
{ 
            //  3D  
            viewPort3d.FitView(new 
Vector3D(viewPort3d.Camera.LookDirection.X, -x + k1, y – k2), 
viewPort3d.Camera.UpDirection); 
 
            //  3D  
            if (RotateOnlyCheckBox.IsChecked == false) 
            { 
                viewPort3d.Camera.LookAt(new 
Point3D(viewPort3d.CameraController.CameraTarget.X, x – k1, -y + k2), 
viewPort3d.Camera.LookDirection, viewPort3d.Camera.UpDirection, 0); 
            } 
             
            //  
            viewPort3d.Camera.LookAt(new 
Point3D(viewPort3d.CameraController.CameraTarget.X - zoom, 
viewPort3d.CameraController.CameraTarget.Y, 
viewPort3d.CameraController.CameraTarget.Z), viewPort3d.Camera.LookDirection, 
viewPort3d.Camera.UpDirection, 0); 
} 

 
 k1  k2  3D  

. 
 

.  
: 

 
Matrix m; 

        //  
        void shiftBackground(double x1, double y1, double zoom1) 
        { 
            m = new Matrix(); 
            m.Translate(x1, y1); 
            m.Scale(zoom1, zoom1); 
            viewPort3d.Background.RelativeTransform = new MatrixTransform(m);  

   } 
 

 x1, y1  zoom1  x, y  zoom,  
. 

 look()  shiftBackground()  
web- . 

 3D  
 [3]: 
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