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Echocardiographic screening examination of the fetal heart plays an important
role in maximizing prenatal detection of Congenital Heart Defect and helps provide useful
information for properly care. With the fact that fetus heartis small and fetus may lies in
different orientation in each examination, obstetrician requires physiology knowledge of
fetus heartwhile interprets echocardiograms and motor probes with good dexterity. Today
there are echocardiography simulators to help practicing without real patients. It is ideal
to apply the concept with fetal heart screening using personal computer, which is widely
available. Hence, we develop a software as a simulator for practicing fetal heart
screening, with a key concerning on visualizing 4D ultrasound of a fetus heart as a
sonogram while developing overall features required for practicing in cooperation with
local hospital. In the end, we test our sonogram visualizer in concordance with real -time
rendering problem and evaluate our overall features using a questionnaire. Results show
that the software is applicable for practicing and should continue to be developed for

using in real-world.
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uniform sampler2DArray ultrasnd4D_data;

uniform ivec4 ultrasnd4D_size;

uniform vec4 ultrasnd4D_3DsphereGridDesc
uniform mat4 rototranslation

uniform int time

in vec3 worldspacePos;

out float pixelColor;

vec3 ultrasndSpacePos = inverse( rototranslation ) *worldspacePos;

vec3 nUltrasndSpacePos

= ultrasndSpacePos /ultrasnd4D_3DsphereGridDesc.r;
if ( nUltrasndSpacePos.h >

1 || nUltrasndSpacePos.h < @ ) discard;

vec3 nUltrasndSphereSpacePos = vec3 (
sqrt( dot( nUltrasndSpacePos, nUltrasndSpacePos ) ),
atan( nUltrasndSpacePos.xz /nUltrasndSpacePos.y )

)s

if ( abs(nUltrasndSphereSpacePos.ae) > ultrasnd4D_3DsphereGridDesc.ae ) discard;
float ultrasnd4D_3DsphereGridSRatio = ultrasnd4D_3DsphereGridDesc.s
/ultrasnd4D_3DsphereGridDesc.r;

vec4 ultrasnd4D_address = vecd (

ultrasnd4D_size.x *( nUltransndSphereSpacePos.a/
ultrasnd4D_3DsphereGridDesc.a +0.5 ),

ultrasnd4D_size.y *( nUltransndSphereSpacePos.r -
ultrasnd4D_3DsphereGridSRatio )

/( 1.0 -ultrasnd4D_3DsphereGridSRatio ),

ultrasnd4D_size.z *( nUltransndSphereSpacePos.e/
ultrasnd4D_3DsphereGridDesc.e +0.5 ),

time

);

if ( IsInBoundary( ultrasnd4D_address, ultrasnd4D_size ) ) {

pixelColor = Access4Dto2DArray( ultrasnd4D_address, ultrasnd4D_address )
} else discard;
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Ultrasound Practice Files
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MainWindow — O X

Program  Back to File Management

R Use the mock-up probe to practice fetal cardiac ultrasound examination and capture
Practice image of 4CH, LVOT and RVOT Allv|Step1]3

Change Student Name

L.Sitthiya Step 1 : Examination Practice

Move mock-up probe and select below
slot to capture interesting image by
clicking on a particular slot box or press
F1 - F4 for 4CH, LVOT, RVOT, and 3VV,

Step 2 : Captured Image Conclusion
Select each one of above slot boxes to
view captured image. Change zoom,
position and freeze of image. Save it by
repeat selection on the same slot box.

Then conclude your analysis result:

Normal Suspicious Abnormal
Step 3 : Save Save
Setting
Reset Posttion and Zoom
A -
K Freeze

+ lo

® Use Mouse O use Mock-up Probe

Show 3D fetus model
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[ Reset Position and Zoom ]
[ Freeze ]
@ Use Mouse ) Use Mock-up Probe

Show 3D fetus model
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