
Accompanying text for the 

slides in this lesson can be 

found on pages 26 through 

32 in the textbook: 

Lesson 06: 

Pulse-echo Imaging and 

Display Modes 

This lesson contains 22 slides 

plus 15 multiple-choice 

questions. 



ULTRASOUND 

IMAGING AND 

INSTRUMENTATION 



Pulse-echo Imaging 

Rectification 

Amplification 

Compensation 

Demodulation 

Compression 

Rejection 

Scan conversion 

Preprocessing 

Postprocessing 

Magnification 

Voltage 

Sound 



TRANSDUCER EXCITATION 

AND OUTPUT POWER 

TRANSMITTER 

TRANSMIT POWER 

OUTPUT 

ACOUSTIC POWER 

ENERGY OUTPUT 



TIMING 

PRF 
>1000 Hz 



RECEIVER 

 

TGC 

 

GAIN 

 

MASTER GAIN 

 

OVERALL GAIN 



TIME GAIN COMPENSATION 



TIME GAIN COMPENSATION 



GAIN vs. OUTPUT 



TGC 

INCORRECT SETTINGS 



DYNAMIC RANGE 

DYNAMIC RANGE 

 

COMPRESSION 

 

LOG COMPRESSION 

 

COMPRESS 



DYNAMIC RANGE 

50 dB 30 dB 



BEFORE REJECT AFTER REJECT 

anechoic 

low-level echoes 

(noise) 

NOISE REDUCTION  

REJECT 



NOISE REDUCTION 

 

ÅFrame averaging (persistence) 

  

ÅFrequency compounding 

  

ÅSpatial compounding 



HARMONICS 

 A wave whose frequency 

is a whole-number multiple 

of that of another 



DISPLAY MODES 



2D & M-mode 

 

B-SCAN (2-D) M-MODE 



B-scan 



B-scanner 



PATIENT-ORIENTED B-SCAN PLANES 



ORGAN-ORIENTED B-SCAN PLANES 



OPHTHALMIC IMAGE 

B-SCAN WITH A-SCAN 


