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ABSTRACT

Three-dimensional ultrasound imaging has become an important tool
to visualize the volumetric anatomy information. Conventional 3D
ultrasound images are reconstructed from a set of 2D ultrasound images
with an external positioning device. Typica positioning devices include
the mechanical positioner, the electromagnetic positioner and the
integrated probe. With the knowledge of the relative positions of 2D
images, both surface and volume rendering could be utilized to provide a
2D display of 3D data. Recently, positioning methods based on image
processing have gained wide interest due to its low cost and ease of use.

Previous works only focused on elevational displacement estimation
and the rotations between the images were ignored. However, the
non-elevational displacements degrade the accuracy of estimation. In this
thesis, limitations of the previous approaches are analyzed. A new method
using speckle tracking and correlation analysis is employed to improve
the positioning accuracy. Results indicate that the speckle variation is the
primary limitation of the positioning method. It is aso shown that
correlation under complex motions cannot be directly derived from a
combination of the correlations under simple motions. However, the
correlation-based analysis may be combined with a simple positioning

device for efficient displacement estimation at low cost.

Keywords 3D Ultrasound Images, Speckle Tracking, Free-Hand Scan
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OpenGL
“ GL_MODELVIEW”

“ glLightfv”
(Ambient) (Diffuse) (Specular)
“ glColor”

1 0 1

I

void Redraw(void)

{

I

glClearColor(0.0, 0.0, 0.0, 1.0);

I
glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);
I

glViewport(0, 0, 512, 512),
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I

gIMatrixMode(GL_PROJECTION);

I

glLoadldentity();

I

glOrtho (-256 , 256 , -256 , 256 , -256 , 256);
I

gIMatrixMode(GL_MODELVIEW);

I

glEnable(GL_DEPTH_TEST);

I

glFrontFace(GL_CCW);

I

glBlendFunc(GL_SRC_ALPHA , GL_ONE_MINUS_SRC_ALPHA);
I

glEnable(GL_BLEND);

I

glutSwapBuffers();

glFinish();

}

I

void SetupRC()

{

I

GLfloat ambientLight[] = {0.4f, 0.4f, 0.4f, 1.0f };
GLfloat diffuseLight[] = {0.7f, 0.7f, 0.7f, 1.0f };
GLfloat specular[] ={0.9f, 0.9f, 0.9f, 1.0f};
GLfloat lightPos[] = { -50.0f, 200.0f, 200.0f, 1.0f };
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GLfloat specref[] = { 0.6f, 0.6f, 0.6f, 1.0f };

I

glEnable(GL_DEPTH_TEST);

I

glEnable(GL_CULL_FACE);
glFrontFace(GL_CCW);

I

glEnable(GL_LIGHTING);

I

glLightModelfv(GL_LIGHT _MODEL_AMBIENT,ambientLight);
Il (Ambient)
glLightfv(GL_LIGHTO,GL_AMBIENT,ambientLight);
Il (Diffuse)
glLightfv(GL_LIGHTO,GL_DIFFUSE,diffuseLight);
I (Specular)
glLightfv(GL_LIGHTO,GL_SPECULAR,specular);

I

glLightfv(GL_LIGHTO,GL_POSITION,lightPos);
glEnable(GL_LIGHTO);

I

glEnable(GL_COLOR_MATERIAL);

Il glColor
glColorMaterial(GL_FRONT, GL_AMBIENT_AND_DIFFUSE);
I

glMaterialfv(GL_FRONT, GL_SPECULAR,specref);
gIMateriali(GL_FRONT,GL_SHININESS,64);
glClearColor(0.0f, 0.0f, 0.0f, 1.0f);

}
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I

int main(int argc , char *argv[])

{

glutinit(&argc, argv);

I

glutinitDisplayMode(GLUT_RGB | GLUT_DOUBLE |
GLUT _DEPTH);

I

glutinitWindowSize(512, 512);

I

glutCreateWindow("3D Rendering");
I

glutReshapeFunc(Resize);

I

glutDisplayFunc(Redraw);

I

SetupRC();

glutMainLoop();

return (0);

}
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Free - Hand 3D Ultrasound Imaging System
File| Video

Live_Wideo

Stop

" 12
T cm
2002Mar10 18:16

Windows NT

“ Live_Video”

[13 Stop”
“ Grab”
10
256 256
[13 3D11
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SCsSi
16 bits
“ ESC”

BMP
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IGWS| PG-03 PIEZO GYRO INSTRUCTIONS

Ncote: Please read the instruction manual thoroughly before operation.

[PG-03 PIEZO GYRO|

To Receiver

Setup Adjustment

Power & Offset LED

x Gain Value Adjustment

Rotation Axis

TYPICAL EXAMPLES OF USHGE

o . J

' ion) A on] - Aplane P fon]

Helicapte (Yaw Compensation) Airlang (RelCompensato) Rinlang (Pitch Compensation)
RX-PGp-03-Rudder Snvo  RCPGORAleronServo RACPG-03-Elevalor Seno
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Specifications:

Dimension: 26.0 x 27.0 x 11.3 mm

Weight: 7.0 g (0.285 oz) with Plastic Case

4.8 g (0.169 0z) w/o Plastic Case

Power Supply: 4.8 ~ 6.0 Volts

Current Draw: 10mA (4.8V)

Gain Adjustment: Single rate, non-remaote

Operating Temperature: - 5C - 60C

Applicable R/C System: Futaba, JR, Hi-tec,
Sanwal/Airtronics,
Muitiplex, GWS
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55

AND 8253
1 8253
high voltage

cycle
8253

8253

2.6MHz
8253 I/O port

logic
8253
duty cycle
duty
duty cycle

Intel
16

counterO counterl counter2

8253 counterO
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counterO 4
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