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Design of a Simulation System for Performance
Evaluation of Color Scheme of HUD
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(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)

Abstract: In orderto study the visual effect of the external environment color on the information presented
on Head-Up Display (HUD), a simulation system is developed to evaluate the performance of color scheme.
At first, the IData software is used to model the flight navigation display interface, and the color character
block of HUD 1is set up. Then, the HUD picture generated by the model is introduced into the simulated
scene for flight simulation test. JSBSim model is used for flight operation data calculation. In the test
process, different color of HUD character block is used for different visual scenes to inspect the simulated
operating performance. The OSG visual simulation software package for high fidelity visual simulation
development is used in the simulation system, thus the system development cycle and difficulty are reduced
greatly. A number of pilot flight simulation tests show that: 1) The displayed picture has no fluttering and no

distortion ; and 2) There is no obvious visual delay in the color changing process, which can meet the needs

for test.
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Fig.1 Overall design flow chart of simulation system
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Fig.2 Picture of HUD character block information
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Fig.3 Compiler generated .idb file of graphics screen
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enum HUDColor

{

V7= 1k
/7 A
Vg <N

xMagenta = 0,
xAmber = 1,
xGreen = 2,
ks
void IDataHUD :: UpdateHudColor( const
RADS_ENTITY_POS_TYPE &d)
int % pChangeColPart]; // R FHEEEE A
int * pChangeColPart2; // FEEE ALl &
iMissiontype = 30;
if ( (iMissiontype > = 1)&&(iMissiontype < = 6))
!
fChangeColPartl = 2;  // %5
fChangeColPart2 = 2; g 3:h
# pChangeColPart] = fChangeColPart! ;
# pChangeColPart2 = fChangeColPart2 ;

else if ( (iMissiontype > =7) &&(iMissiontype < = 12))

fChangeColPartl = 0;  // P46
fChangeColPar2 = 0;  // P46
# pChangeColPart] = fChangeColPartl ;
% pChangeColPart? = fChangeColPart?;
}
else if ( (iMissiontype > =13)&&(iMissiontype < = 18))
f
fChangeColPartl =1;  // B8
fChangeColPar2 =1;  // B
# pChangeColPart] = fChangeColPartl ;
# pChangeColPart2 = fChangeColPart2;
}
else if ()
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terrain = newCAtlasTerrainSceneNode ( theApp. GetMC ( ). m_pSe-
nMgr - > getRootSceneNode( ) ,
theApp. GetMC( ). m_pSenMgr, DEMO_TERRAIN_PHOTO) ;
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CDayNightSkySceneNode # skyNode = newCDayNightSkySceneNode
(theApp. GetMC( ). m_pSenMgr —> getRootSceneNode( ) ,
theApp. GetMC( ). m_pSenMgr, DEMO_SCENE_NODE_SKY,
ESST_DAY_SKY2,40,30 , video:: SColor(0,0,0,0) ) ;

/7 IRIM—AFEE

theApp. GetMC( ) . m_pSenMgr - >
setAmbientLight( video::SColorf(0.4,0.4,0.4,1.0) ) ;

//¥A—> HUD 55
m_IDataNode = new
DataHUD( theApp. GetMC( ). m_pFnv,
theApp. GetMC( ). m_pSenMgr , theApp. GetMC( ). m_pEnv —>
getRootGUIElement ( ) ,DEMO_GUI_IDATA_NODE,
core ::rect < §32 > (hudCenterPos. X — hudWidth,,
hudCenterPos. Y — hudHeight , hudCenterPos. X + hudWidth,
hudCenterPos. Y + hudHeight) ) ;
LB MR AR
view2 —> getCamera () —> setViewport ( new osg::
Viewport (0, height/2 , width, height/2) ) 5
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Fig.6 Green character block of the HUD screen
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Fig.7 Color character block of HUD screen
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Fig.8 Display picture of HUD against different external scene
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