Characterizing  Intrinsic  Sound  Qualities  of  Rooms





Rooms are generally characterized according to a few specific qualities.  These are all that are needed to judge rooms for their sound characteristics, even though ensuing discussion and contention may take on substantial verbal complexity while individuals are searching for semantic representations of their perceptions which, like themselves, are individual.





Live or Dead:  Highly reflective rooms are said to be “live,” while highly absorbtive rooms are referred to as characteristically “dead.”


Bright or Dark:  Room tonality is weighed on the basis of the room’s frequency response to sound stimulus, or the “energy vs. frequency vs. time” response of the room space.


Hard or Soft:  Reverberation “character” is the quality of discrete or diffused reflections causing perceived “hard” or “soft” returns from room boundaries, features and furnishings to listeners.





Echoes before 30 milliseconds and reverberation before 80 milliseconds are generally regarded as contributing to the perceived level of direct sound.  After that, echo and reverb are heard by the ear-brain as noise, and as such, degrade the signal-to-noise ratio of our hearing, affecting clarity and our ability to discriminate sounds which depend on short time intervals, such as speech consonants.





I.	“Live” Rooms


	A.	Room has reflections (echoes) and reverberation.


		1.	Echo — things to listen for:


			a.	Number of discrete echoes.


			b.	Duration of audible discrete echoes.


				i.	Echoes fade into reverberation.


				ii.	Echoes continue to be audible after onset of reverberation.


		2.	Reverberation — things to listen for:


			a.	Amount of reverberation — dependent on room size and absorbent/reflection.


			b.	Reverb has “low density” —echoes audible in reverberation, reverb�				frequency bands are missing or are overly pronounced.


			c.	Reverb has “high density” — fewer audible echoes, reverb is diffuse or�				“smooth,” and the magnitude of reverberant energy as a function of frequency�				is uniform.





II.	“Dead” Rooms


	A.	Room lacks reflections and reverberation.


		1.	Echo — things to listen for:


			a.	Number of discrete echoes — can still be present in fairly dead rooms!


			b.	Duration of audible discrete echoes.


				i.	Echoes fade quickly into reverberation.


				ii.	Echoes continue to be audible after onset of reverberation.


		2.	Reverberation — things to listen for:


			a.	Amount of reverberation — dependent on room size and absorbtion present�				along with sound field diffusion caused by angles of reflecting surfaces and�				amount or number of angled reflecting surfaces.


			b.	Reverb has “low density” — echoes audible in reverberation, reverb�				frequencies missing or overly pronounced.


			c.	Reverb has “high density” — fewer audible echoes, reverb is “smooth,”�				energy/frequency function of reverb is uniform. 





III.	“Bright” Rooms


	A.	Pronounced room sound “personality”


		1.	High-frequency return from glass or tiled walls, metal fixtures, hard floors, ceilings, etc.


			a.	The room seems to reinforce high notes and sibilance.  In small rooms, the lowest bass�				sounds do not build up appreciably, and a decided bass-treble “tilt” in frequency�				response occurs, favoring the treble.  (note: this is a perceived tilt due to ear response.)


			b.	The room return is “harsh” or “metallic” in the upper frequency range.  In larger rooms�				with hard surfaces, high-frequency noise can become a problem.  Such might be the�				case in a hotel lobby comprising concrete, glass, stainless steel and so on, with high�				ambient levels of noise from fountains, waterfalls, air conditioning, escalators etc.�






IV.	“Dark” Rooms


	A.	Pronounced room sound “personality”


		1.	Bass build-up.


			a.	In big rooms the room reinforces low notes (organ pedals, bass guitar) while �				producing substantial high frequency absorption by the long sound paths through�				the air.  This gives a decided bass-treble “tilt” in frequency response favoring the bass.


			b.	The room is “woofy” or “chesty” in the male voice range.





V.	“Hard” Rooms


	A.	Pronounced room sound “personality”


		1.	Many discrete echoes.


			a.	The room surfaces and tend to be parallel to one another, causing “slap” echoes.


			b.	Rooms that are hard and bright tend to be small, e.g. tiled washrooms.


			c.	Rooms can be hard and dark as they get bigger, but maintain hard surfaces and�				support high humidity inside.


		2.	Uneven reverberation.


			a.	Reverberation has frequency response peaks or dips or wide bands through which�				reverberant energy is missing or overly pronounced.


				i.	Rooms with reverb frequency response peaks can sound “nasal” or “midrangy.”


				ii.	Rooms with reverb frequency response dips can sound “hollow” or “tube-like.”





VI.	“Soft” Rooms


	A.	Absence of room sound personality.


		1.	Few discrete echoes.


		2.	Echoes which are discrete are spaced at random time intervals causing them to be�			perceived by listeners as unintrusive to speech or music programs.


			a.	Rooms are generally larger.  Echoes come from more distant room boundaries�				and are attenuated by the distance of travel to the listener.


		3.	Room has much diffusion.


			a.	Major room boundaries are not parallel — no slap echoes.


			b.	Room surfaces are irregular.


				i.	Echoes are broken up into different size groups of sound waves.


				ii.	Energy reflection paths are different lengths (times).


			c.	Room surfaces are non-uniformly absorbtive and reflective.


				i.	Energy is lost through transmission from some surfaces.  This can reduce bass�					build-up


				ii.	Energy is reflected from some surfaces.  This can smooth and flatten room reverb�					frequency response.








