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ЛЬЭЫКМЭ 
This article is devoted to the implementation of the main features of the OpenGL graphical interface 

for constructing a network of dispersion of harmful substances emissions into the atmosphere by 

road-building equipment while developing the information system, highlighting the relevance and 

main advantages of the OpenGL library relative to other graphical interfaces. The article describes 

methods for calculating the parameters of dispersion of harmful substances in the ambient air, based 

on normative documents approved by the legislation of the Russian Federation. Sequentially 

outlines the basic steps of building a diffusion grid in the form of a 3D diagram using OpenGL. 

Such diagram is intended for the analysis and control of the state of the pollutants in the road 

construction zone and shows the areas and zones of safe influence of harmful substances that are 

most dangerous for the state of the environment. In the final part of the article, an example is given 
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of constructing a grid of carbon monoxide (CO) scattering, as the main pollutant of the air basin by 

construction equipment. 

Keywords: OpenGL; air emissions; emission dissipation grid; 3D diagram. 
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. 1.       

Fig. 1. Directions of dispersion of pollutants in the atmosphere 

 

       БГ    
  б    ,     
       
  М   : 

б   = 5 − F

4
 ∙ d ∙ H,                                                        (1) 

 F –  ,       ; 
H –   , ; 
d –  ,     ,  

  . 
       c u  

      u,    
  u ,   : 

c u = r ∙ c ,                                                              2  

 c  –          u , / 3; 

r –  ,    u
u

. 

       c  

        -  
 Д8Ж. 

Z 

X Y 



 

 . .,  Я. .  OГeБGL    я 
   -   //  

 .  . – .3, №2, 2018 

6 

 

Ы   

INFORMATION TECHNOLOGIES  

      б .u,      u  
       

  c u  : 

б .u = p ∙  б ,                                                              (3) 
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 XZ    ( . . 2). 

 

 
. 2.      XZ 

Fig. 2. Dispersion of contaminants in the XZ plane 
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. 3.     

Fig. 3. Distribution grid for pollutants 
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        ,  
          
       ,    
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   . 

 

  

           
-     OpenGL    

  . 
      : 

 
template<typename T> 
void InitOpenGL(T panel) {  
 hDC = GetDC((HWND)panel->Handle.ToPointer()); 
 PixelFormat= ChoosePixelFormat(hDC, &pfd); 
 SetPixelFormat(hDC, PixelFormat, &pfd); 

hRC = wglCreateContext(hDC); 
 wglMakeCurrent(hDC, hRC);  
}  

 panel –  ,       
. 

         ,  
   3-  ,   ,      

[9].  

    : 
 

// а   ва я 
glClearColor(1.0, 1.0, 1.0, 1.0); 
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);      
glLoadIdentity(); 
 
// в ащ  ц ы 
glRotated(angleX, 1.0, 0.0, 0.0); 
glRotated(angleY, 0.0, 1.0, 0.0); 
glRotated(angleZ, 0.0, 0.0, 1.0); 
 
glScaled(pow(zoomX, -1.0), pow(zoomY, -1.0), pow(zoomZ, -1.0)); 
 
// в щ  ц ы 
glEnable(GL_LIGHTING); 
glEnable(GL_NORMALIZE);  
GLfloat diffuse[] = { 1.0, 1.0, 1.0, 1.0 }; // ы  цв  в а  
GLfloat position[] = { 0.0, 0.0, zoomZ, 1.0 }; // а ав  в а 
glEnable(GL_LIGHT0); 
glLightfv(GL_LIGHT0, GL_DIFFUSE, diffuse); 
glLightfv(GL_LIGHT0, GL_POSITION, position); 
glEnable(GL_COLOR_MATERIAL); 

 

         
OpenGL –   GL_LINE_STRIP,       
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GLvoid glDrawLineStrip(List<Point3D^> ^points, Color ^color, GLdouble width = 1.0) { 
 glColor4d(color->R / 256.0, color->G / 256.0, color->B / 256.0, color->A / 256.0); 
 glLineWidth(width); 
 glBegin(GL_LINE_STRIP);  
 for (int i = 0; i < points->Count; i++)  
  glVertex3d(points[i]->X, points[i]->Y, points[i]->Z);      
 glEnd(); 
} 
 

... 
List<List<Point3D^>^> ^data = substances[indexSubstance]->getCxy(); 
List<List<Point3D^>^> ^data2 = gcnew List<List<Point3D^>^>(); 
for (int i = 0; i < data[0]->Count; i++) { 
 List<Point3D^> ^lines = gcnew List<Point3D^>(); 
 for (int j = 0; j < data->Count – 1; j++)  
  lines->Add(gcnew Point3D(data[j][i]->X, data[j][i]->Y, data[j][i]->Z)); 
 data2->Add(lines); 
} 
for (int i = 0; i < data->Count; i++) { 
 glDrawLineStrip(data[i], substances[indexSubstance]->getColor(), 1.0); 
 for (int j = 0; j < data[i]->Count; j++) data[i][j]->Y *= -1.0; 
 glDrawLineStrip(data[i], substances[indexSubstance]->getColor(), 1.0); 
} 
for (int i = 0; i < data2->Count; i++) { 
 glDrawLineStrip(data2[i], substances[indexSubstance]->getColor(), 1.0); 
 for (int j = 0; j < data2[i]->Count; j++) data2[i][j]->Y *= -1.0; 

glDrawLineStrip(data2[i], substances[indexSubstance]->getColor(), 1.0); 
} 

 

   б   б .u     
   .  

     : 
 

GLvoid glDrawEllips(Point3D ^position, GLdouble radiusX, GLdouble radiusY, Color ^color, GLdouble 
width = 1.0) {  
 glColor4d(color->R / 256.0, color->G / 256.0, color->B / 256.0, color->A / 256.0); 
 glLineWidth(width); 
 glBegin(GL_LINE_LOOP);  
 unsigned long int amountSegments = 100; 
 for (unsigned long int i = 0; i < amountSegments; i++) { 
  GLdouble angle = 2.0 * Math::PI * (GLdouble)i / (GLdouble)amountSegments; 
  GLdouble x3 = radiusX * sinf(angle); 
  GLdouble y3 = radiusY * cosf(angle); 
  glVertex3d(x3 + position->X, y3 + position->Y, position->Z); 
 } 
 glEnd(); 
} 

... 
double Xm = substances[indexSubstance]->getXm(); 
double Xmu = substances[indexSubstance]->getXmu(); 
glDrawEllips(gcnew Point3D(0.0, 0.0, 0.0), Xm, Xm, Color::Red, 2); 
glDrawEllips(gcnew Point3D(0.0, 0.0, 0.0), Xmu, Xmu, Color::Green, 2); 
glDrawEllips(gcnew Point3D(0.0, 0.0, 0.0), zoomX, zoomY, Color::Black, 2); 
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. 4.      

Fig. 4. Construction of a network of carbon monoxide dispersal 
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