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Learning Objectives
After completing this presentation, the learner will be able to:

1. Explain the fundamental principle used in sonographic imaging

2. Describe the image formats used in sonography

3. Describe how echoes are generated

4. List the primary components of a sonographic transducer

5. List the primary components of a sonographic instrument

6. Describe the Doppler effect 

7. List the ways in which Doppler information is presented
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Lecture Outline
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A. Imaging Principle
B. Ultrasound
C. Transducers
D. Instruments
E. Doppler  Principle
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SONOGRAPHY
sonos: [Latin] “sound”
ΥραΦειν: [Greek] “to write”
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• Ultrasound
• Transducers
• Instruments 
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1 second

5 cycles per second

FREQUENCY

Number of                per second.
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Heinrich
Hertz 
1890
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1 microsecond

5 million hertz

μεγας = large

ULTRASOUND

> 20 kHz
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My favorite frequency 
is 40,000 Hz.
What’s yours?

30 kHz is
popular now.
Have you heard it?

SPEED

LIMIT

1.54
mm/µs

1.54
mm/µs
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A t t e n u a t i o n
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3 MHz
17 cm

5 MHz
11 cm

7 MHz
7 cm
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T

1 cm

[2 cm of travel]
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13 μs 1 cm

65 μs 5 cm

130 μs 10 cm
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Linear Array
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Convex Array
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Convex Array
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What’s going on in here?
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AMPLIFIER
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amplitude detection

RF
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10 x 10
pixels

8 x 8
pixels
= picture
elements
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640 x 476 = 304,640 pixels

99 x 78 = 7,722 pixels
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Doppler Principles

Kremkau

Kremkau

Audible Sounds

Color-Doppler Display

Spectral Display
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• Ultrasound
• Transducer
• Instrument
• Anatomic Imaging
• Motion and Flow Imaging
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