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  Android  iOS.     Google Pixel  Pixel 
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      : Office Lens.    

 Microsoft         
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PDF.       Word, OneNote   

 Microsoft,   Office Lens. ё :  . 

: DOCX, PPTX, PDF.  

   Free OCR to Word ё   

 ,       . 

     ,    TXT  

  Word. ё : JPG, TIF, BMP, GIF, PNG, EMF, WMF, JPE, 

ICO, JFIF, PCX, PSD, PCD, TGA   . : DOC, DOCX, 

TXT.        10. 

   FineReader,     

,   . ,   FineReader Online 

.         10 

.      ё      

.    ё  ,      

  . ё : JPG, TIF, BMP, PNG, PCX, DCX, PDF 

(  ё  ). : DOC, DOCX, XLS, XLSX, ODT, TXT, 

RTF, PDF, PDF/A.  
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2.1   

 

   ,   

     ,   

. 

  : 

    ; 

    ; 

    ; 

   . 

  : 

  (   ); 

   ; 

   ; 

   WindowsForms. 

   : 

 64-    Windows 7, 8, 10 

 

2.2    

 

Microsoft Visual Studio —    Microsoft, 

       

   .    

   ,      

,       Windows Forms. 

    – Microsoft Visual Studio 2017 Community. 
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.NET Framework —  ,   

Microsoft  2002 .      

 Common Language Runtime (CLR),     

 .   CLR   

  ,   .   

 – -  C#.    

,  ,   (    

     ), , , , 

, ё    , ,    

 , LINQ, ,    XML. 

OpenCV ( . Open Source Computer Vision Library,  

     ) —   

 ,       

   . OpenCVSharp  -  

.Net    OpenCV   . 

       Visual Studio 

  NuGet. 
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2.4    

 

      : 

 Program.cs –   ,    ; 

 Form1.cs –  WindowsForms,    

   ; 

 Model.cs –     , 

    ; 

     OpenCvSharp. 

        .  

        

  . 
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3     

 

3.1     

 

         

OpenCvSharp.       1,  

     2.  

      : 

 Program.cs –   ,    ; 

 Form1.cs –  WindowsForms,    

   ; 

 RecognitionClass.cs –  . 

 

 1 –    OpenCvSharp 

    
OpenCvSharp.Mat   

OpenCvSharp.KeyPoint[]    
OpenCvSharp.XFeatures2D.SIFT     

 
OpenCvSharp.XFeatures2D.SURF     

  
OpenCvSharp.ML.RTrees     
OpenCvSharp.BOWKMeansTrainer       

   
OpenCvSharp.DescriptorMatcher     

  
OpenCvSharp.BOWImgDescriptorExtractor     

 
OpenCvSharp.VideoCapture     

 

 

 

 

 

 



24 
 

 2 –    OpenCvSharp 

   
New Mat()     Mat 
New Mat(string filename)    Mat  

   , 
   filename 

Mat.PushBack(Mat m)  m    
SURF.Create(double hessianThreshold)    SURF  

   
SURF.Detect(Mat img)     

 img 
SIFT.Create()     SIFT 
SIFT.Compute(InputArray img, ref KeyPoint[] 
keyPoint, OutputArray descImg) 

  

new BOWKMeansTrainer(int clusterCount)    
BOWKMeansTrainer   

   
clusterCount 

BOWKMeansTrainer.Cluster(Mat descriptors)  ,    
,    

 descriptors 
DescriptorMatcher.Create("BruteForce")    

 BruteForce 
new BOWImgDescriptorExtractor (extractor, 
matcher) 

   
BOWImgDescriptorExtractor 

BOWImgDescriptorExtractor. SetVocabulary(Mat 
centr); 

    
    

BOWImgDescriptorExtractor.Compute2(Mat image, 
ref KeyPoint[] keypoints, Mat imgDescriptor) 

  , 
   

RTrees.Create()     
RTrees 

RTrees.Predict(Mat desc)    
  

 

 RecognitionClass.cs    ,  

   .     ,   

: 

 public string Name –    ,  

    ; 

 public List<Mat> Images –  .   

   OpenCvSharp.Mat.     

   ,   ; 



25 
 

 public List<Keypoint[]> Keypoints –   . 

     OpenCvSharp.Keypoint[].  

        . 

 Public List<Mat> Descriptors –   . 

     OpenCvSharp.Mat.  

       . 

 KeyPoint[] CalcSURF(Mat img) –     

 .        

  OpenCvSharp.Mat; 

 List<KeyPoint[]> CalcSURF(List<Mat> imgs) –  .  

         

OpenCvSharp.Mat.     KeyPoint[] 

CalcSURF(Mat img)   . 

 Mat CalcDescriptor(Mat img, KeyPoint[] keyPoint) –  

   .     

     OpenCvSharp.Mat    

  OpenCvSharp.KeyPoint[]. 

 List<Mat> CalcDescriptor(List<Mat> imgs, List<KeyPoint[]> keyPoints) 

–  .        

   OpenCvSharp.Mat      

 OpenCvSharp.KeyPoint[].     Mat 

CalcDescriptor(Mat img, KeyPoint[] keyPoint)   . 

  Form1.cs   ,   : 

 public List<RecognitionClass> RecognitionClasses –  , 

     RecognitionClass.   

,   ; 

 public Mat trainClasses –  ,   

     OpenCvSharp.Mat.   

( )    (  ); 
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 public RTrees tree –  ,    

   OpenCvSharp.RTrees.    

; 

 public Mat src –    OpenCvSharp.Mat.  

  ,   ; 

 Mat Learn() – ,  ,   

 .       14; 

 Mat ImgDescExtractor(Mat centr) – ,  

 ,    centr.  

     15; 

 private void usualLearningButton_Click(object sender, EventArgs e) – 

   «   »; 

 private void startRecognitionButton_Click(object sender, EventArgs e) – 

   «  »; 

 private void addClassButton1_Click(object sender, EventArgs e) – 

   «   »; 

 private void pathLearningButton_Click(object sender, EventArgs e) – 

   « …»; 

 private void addClassButton2_Click(object sender, EventArgs e) – 

   «  »; 

 private void recognitionFilePathButton_Click(object sender, EventArgs 

e) –    « …»; 

 private void useCamButton_Click(object sender, EventArgs e) – 

   «  - »; 

 private void startLearningButton_Click(object sender, EventArgs e) – 

   «   ,  »; 
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 private void testPathFolderButton_Click(object sender, EventArgs e) – 

   « …»; 

 private void startTestButton_Click(object sender, EventArgs e) – 

   « ». 
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 FileDialog; 
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