
Compression and Dynamic Range (DR) 

1/6/20 tburch333@yahoo.com  www.PTEmasters.com  1 

Compression and Dynamic Range (DR) are a difficult topic. 
 
 
I believe this may be incorrectly stated in Joseph P Mathew’s text 2019 3rd ed 

(chapter 3 page 33).  

 
In Mathew’s  book it says: " Compression changes the dynamic range of the ultrasound signal 
with an inverse relationship" This is correct.  
 
The text then in the next sentence states: " Increasing the compression produces and image with 
more shades of gray, whereas decreasing the compression provides a highly contrasted image 
with strong with and black components" 
 
I believe this second statement is potentially misleading, as the DR is what is actually increasing 
when the knob is turned rightward  and decreasing when the knob is turned leftward.  
 
This is annoying because the amount of ultrasound compression is actually decreasing when DR 
is increasing with a rightward turn! 
 
 

 

 

The reason for this confusion is as follows: The compression knob on the 

Phillips machine actually increasing the dynamic range when one turns it 

rightward (clockwise) and thereby decreasing the amount of compression! 

 

This would make the button do the opposite of what one would think, but I 

think this is what is actually happens and I think this has resulted in my 

confusion but I would like to know your thoughts. 
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This is discussed in the 3rd edition of Edelman’s text on page 260-262. 
 
 
Compression and Dynamic Range 
 
 
In  Syndney K Edelman’s excellent text 3rd edition page 260 he states: 
 
“ Compression is a technique that decreases the dynamic range of a signal” 
 
Dr. Edelman also on page 262 of this same text goes on to describe dynamic range 
stating that: “A narrower dynamic range means fewer gray shades” 
 
 
The figure I created here is adapted from information in Edelman and other 
sources and I believe it to be correct: 
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On the Siemens machine there is a dynamic range toggle switch and this is 
easy to understand: (up increases DR, Down decreases DR): 
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Here is an example from Edelman: 
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So far this makes total sense.  
 
The confusion for me begins when you consider the compression knob on the 
Phillips machines (the older IE 33 and the newer epic). 
 
I think it is backwards. I think when you turn the Phillips compression knob 
clockwise the DR increases but the amount of compression actually decreases. 
 
In the images below the number on the screen (next to the letter C) is in my 
opinion the dynamic range (NOT the compression) since the number is lower 
in the image with fewer shades of gray and higher in the image with more 
shades of gray. 
 
 
Here are some pics to illustrate: 
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My question again?  Is the compression knob on the Phillips machine actually 
increasing the dynamic range when one turns it rightward (clockwise) and 
thereby decreasing the amount of compression? 
 
I believe the answer to this YES! 
 
 
 
 
 
 
 
This is confusing because most knobs on most machines when you turn them 
rightward it increases the parameter. For example, 2D gain on the new Phillip’s 
lives under the 2D know and turning rightward increases the overall gain. 
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With the compression knob turning it rightward increases the number on the 
screen. 
 
BUT the image appears to have an increase in the number of shades of gray and 
therefore this would correspond to an increase in the dynamic range. 
 
Increasing the amount of compression should compress or decrease the range of 
signals and decrease the dynamic range. 
 
If however the number on the screen is the dynamic range (rather than the amount 
of compression) then the number makes more sense. 
 
On the Siemens TEE machine (Acuson SC 2000 prime) (latest model and 
software) there is a toggle for dynamic range. Increasing this will increase the 
range of signals and make the image have mores shades of gray. (smoother, less 
bright whites and dark darks, less highly contrasted image). 
 
In  Syndney K Edelman’s excellent text 3rd edition page 260 he states: 
“ Compression is a technique that decreases the dynamic range of a signal.” 
 
He later states that “A narrower dynamic range means fewer gray shades” 
 
 
 
 
 
My guess is that this is what is going on! 
 
 
 
 
 
 
 
 
Update: these are some emails from Phillips! 
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Here is a link to a video that explains my confusion: (lecture 6) (if you want to 
see it): 
https://www.ptemasters.com/lectures/ 
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