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Abstract

According to the requirements of electronic map display in the field of aviation equipment simula-
tion training, this paper introduces the format of Shapefile and the reading of vector features and
attributes based on SHAPELIB, realizes the drawing method of electronic map point, line and sur-
face based on OpenGL graphics engine, and realizes text rendering and output in OpenGL envi-
ronment based on Windows GDI engine. Finally, the electronic map visual editing tool and the
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electronic map real-time rendering module are designed and implemented, which solves the
problems of airborne electronic map loading and display and two-dimensional battlefield situa-
tion electronic map display in military aircraft simulation.
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Figure 1. Structure and composition of Shapefile
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Figure 2. Face features described by Shapefile
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Shapefile SCA4 A 1 EURRAE BRI AR e — T B TAE, s |ATIRE] 7 — ] LLdk4T Shapefile ¢
P35 IR E SHAPELIB.

SHAPELIB (4:F5 2 Shapefile C Library) H i )42 1.5.2, ‘& /& — AN H T35 ESRI 2w ¥ Shapefile
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I B ST IT SHP SCF
SHPHandle hSHP = ::SHPOpen( shpfile , "rb" );
ASSERT(hSHP);
11 40 SHP SO A A7 fif 3 PPRFAE S AR TRFALE - J2E N0 52
if( hSHP->nShapeType == SHPT_POLYGON )
{
11 3REL SHP SCA4 R 2
int num;
SHPGetInfo( hSHP, &num, 0,0, 0);
I RUAEFREEL num AMFFAE
for(inti=0 ; i<num ; i++)
{
SHPObject* shapeObj = SHPReadObject( hSHP, i );
for(int j=0 ; j<shapeObj->nVertices ; j++)
{
11 AR IR BDURFAE TR R SO R A B {E
_arCoord.Pushin(shapeObj->padfX[j] , shapeObj->padfY[j] );

for( int j=0 ; j<shapeObj->nVertices ; j++)

{
AR EUREAE TSR A (B G F T DX 20 31 1 T 4R A5 1Y)
_arpSeps.PushiIn( shapeObj->panPartStart[j] );

SHPDestroyObject( shapeObj );

3
}
11 G SHP SCAF o R EEIRHE SR ZRARFAE . RURFAE
11 MIENFE 7 52, BEAR AR 25

I AR GERE, SRS
SHPClose(hSHP);
3. #F OpenGL KIHE FiiELHIFAR
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Figure 3. Grid point symbol library example
& 3. s =TS E RN G

FELEMH ERTF S, EARMRYEAT 5 R SERE S AE M B b i SCE Ak, SRR AT OpenGL 43
fEfR b, DURHERTEAL B oG] — A 16 x 16 K/NETE, #rx AR an

IR EIREGHE, SRS

glColor4fv( spotColor );

11 G858 WS 5 PE IS 1D

gIBindTexture( GL_TEXTURE_2D, npTexID);

I TR SR AR S

float nU1 = ( spotStyle % ( _bitmapW / 16 ) )*16.0f/_bitmapW;
float nV1 = ( spotStyle / (_bitmapH / 16 ) )*16.0f/_bitmapW;
float nU2 = nU1+16.0f/_bitmapW;

float nV2 = nV1+16.0f/_bitmapH;

Il 71 QUADS It il

glBegin( GL_QUADS);

{
I A A
::glTexCoord2f(nU1 , nV1);
::glVertex2f( px-8 , py+8);
IS T A AR
::glTexCoord2f(nUL , nV2);
::glVertex2f( px-8 , py-8);
I A A
::glTexCoord2f(nU2 , nV2);
:glVertex2f( px+8 , py-8);

I A b

::glTexCoord2f(nU2 , nV1);
:glVertex2f( px+8 , py+8);

}

glEnd();

Il s, e

gIBindTexture( GL_TEXTURE_2D, 0);
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3.2. LRHFIERILRH

AT Rl e o gk e . Y. BECRRIATWIR . B L. LS HEZRHE, £
OpenGL &4zl REZR £ SRR T s 5 B 4h, B H & lineColor. £k 5 lineWidth. £ lineStyle 55 =
ANBEFE. (£ OpenGL H1, Sl fERIL I Eae i, ARG I T

11 BB AL RIS

glColor4fv( lineColor );

I ¥ B LRI 26 58

glLineWidth( lineWidth );

11 BB LARFIERIRE

glLineStipple( lineWidth , lineStyle );

Il F¥JE LINE_STRIP Bt

glVertexPointer( 2, GL_DOUBLE , 0, _arCoord );

for( unsigned int i=0 ; i<_arpSeps.num()-1 ; i++)
::gIDrawArrays( GL_LINE_STRIP, _arpSeps[i] , _arpSeps[i+1]-_arpSepsl[i] );

11 PR BRI 3 RV sk

glLineStipple( 1, OXFFFF );
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Figure 4. Simple faces in OpenGL and complex faces in Shapefile
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=), HAaEKER. OpenGL T H %)% () GLU)R ML 1 — A s BOR 5E BUX MR, X493
fifp AL AR U A7 K Ak (Tessellation) . H] GLU BR B0 HEAT 2 30T A% AL AL 4R «

Il BV — %A as
GLUtesselator* nTesselator = ::gluNewTess();
11 BB 53k A R B [
gluTessCallback(nTesselator, GLU_TESS_BEGIN_DATA ,(void(__stdcall*)()) TessEntiesB2);
gluTessCallback(nTesselator, GLU_TESS _END_DATA , (void(__stdcall*)()) TessEntiesE2);
gluTessCallback(nTesselator, GLU_TESS_VERTEX_DATA, (void(__stdcall*)()) TessEntiesV2);
gluTessCallback(nTesselator, GLU_TESS_COMBINE_DATA, (void(__stdcall*)()) TessCombine2);
gluTessCallback(nTesselator, GLU_TESS ERROR_DATA , (void(__stdcall*)())TessErrorCB2);
I B 5 AL S
::gluTessProperty( nTesselator , GLU_TESS_WINDING_RULE ,GLU_TESS_WINDING_ODD );
11 SRECHRFAE A T30 $0RE
int numCount = mapBinltemPtr->_arpSeps.numValid()-1;
11 JT YR RS AE
::gluTessBeginPolygon( nTesselator, mapBinltemPtr );
for(inti=0 ; i<numCount ; i++)
{

int nS = mapBinltemPtr->_arpSeps[i];

int nE = mapBinltemPtr->_arpSeps[i+1];

Il IFa65 3

gluTessBeginContour( nTesselator );

for(intj=nS; j<nE; j++)

RN R RISt N g e

gluTessVertex(nTesselator,mapBinltemPtr->_arCoord[j].val,
mapBinltemPtr->_arCoord[j].val );

Il &R T3

gluTessEndContour( nTesselator );
}
Il Z5 AR
::gluTessEndPolygon( nTesselator );
11 MBI R AR

::gluDeleteTess( nTesselator );

i AR T RFAE K B A 738 B IR I T A5 R A A B AL RS 0 AL RS AE S5 SRR AR 2
M5, W R S 3 E 1 A A S RN AT A A T B -0 2 A v L 1 [ 9 o a3l 1o 2 [
VAR T AR B AR AR, RIR R AR 2 I s AL — L =, W&l 5 Fos
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Figure 5. Schematic diagram of polygon meshing results
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Il W EIRFE R

glColor4fv( fillColor);

glVertexPointer( 2, GL_DOUBLE, 0, _arCoord );

glDrawElements( GL_TRIANGLES, _indicesnum , GL_UNSIGNED_INT , _indices );

34. XFFSHEGT

TEL I ML B R BRFAE R, 38 75 A SO R AT AR E , X7 BE/E OpenGL H /s Flfi Hi =+
WF55 . OpenGL Zeffil FAk A miFp 77 2. Mg 77 KA g 77 50, i EH OpenGL M 15 ok %k
glRasterPos BT BN, ARG AR FiEd glBitmap BT B #2421 2] OpenGL A ZE i X 1N ; J5 #K 5
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Figure 6. Text string drawing process
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Figure 7. Structure of electronic map module
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Figure 8. The Interface of Map’s visual editing tool
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Figure 9. Application example of electronic map module
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