Audio Restoration vs. Audio Enhancement Overview

More than a matter of nomenclature, it is important to distinguish between the process of Audio Restoration and Audio Enhancement.  Often used interchangeable, these terms / process are actually quite different in procedure and approach.  The Audio Restoration process is considered to be fairly objective in nature while the audio enhancement process is very much subjective.  And, when performing these processes, the order in which things are done counts and will effect the quality of the final result because many of the software routines used involve the use of non-linear processes.

Loosely stated, the audio restoration process involves removing extraneous noises, which have built up over time on the media of a recording.  This process should not involve the improvement of the sound, but simply to obtain a sound similar to that, which would have been heard on the original master, if that were knowable.  Essentially it involves the removal of impulsive noise, continuous noise, squeals, hum and buzz and so forth.

Audio Enhancement is performed after the process of audio restoration has been completed and involves improving the sound or causing the sound to conform to a specific taste or to be usable in a specific application.

The first step in the process of Audio Restoration is the transfer of the original material to your computer hard drive - - - the process of digitization.  This should be done without the use of any analog filtering other than, perhaps, the RIAA curve reversal.  If you are working with records, you can transfer the material with a flat preamplifier and then reverse the RIAA curve in software if desired.  Before this process in commenced, one should verify that the transfer equipment is operating properly.  For example, in the case of a turntable, one should check its RPM with a stroboscope (found in the Diamond Cut Help file) and select the proper stylus.  If your turntable does not have the proper speed, choose one close to the correct speed and then correct it using the Diamond Cut Speed Change Filter after the transfer.  This filter can also be useful for fractional speed mastering of material on discs having severely warped surfaces.   At any rate, the first step in the software portion of the restoration process after transfer is that of Impulsive Noise Reduction.  This process generally uses one of the following filters:

1. Expert Impulse Filter

2. EZ Impulse Filter

3. EZ Clean Filter

4. Median Filter

5. Manual Interpolation using the “I” key

6. Manual waveform drawing using the “Pencil” tool

The Impulsive noise reduction process is designed to remove the following types of noises:

1. Clicks

2. Scratches

3. Ticks,

4. Static

5. Large Crackle

6. Pops

Sometimes it is much more effective to run the Impulse filter several times with a light touch each time rather than to attempt to accomplish a perfect result with one pass.  The balance that the audio engineer is always striving to achieve is to minimize the distortion created by the interpolation algorithm of these filters while trading off their ability to detect and eliminate the impulsive noises.  Sometimes, it even makes sense to run the file in reverse for one pass and then run it through the filter and then reverse it again because the rise time of the falling edges of the noise may contain a differing spectral content compared to the leading edge thus providing better discrimination.  In short, the removal of impulsive noise is a balance between noise removal and the minimization of distortion.  After removing as much impulsive noise as possible with the automatic filters, consider going through the file one more time using the manual interpolation or pencil drawing tool to fix up those noise events that were not automatically detected and eliminated by the automatic processes.

The next step involves the reduction of Continuous Noises.  Continuous Noises include the following:

1. Hiss

2. Light Crackle

3. Hum

4. Buzz

5. Rumble

6. Whistles

7. Feedback,

8. Heterodyning

9. Oscillations

10. HVAC Noise

11. Etc.

  The following filters can be used to help attenuate these types of noises:

1. Continuous Noise Filter (Everything on the listing)

2. Dynamic Noise Filter (Hiss Only)

3. EZ Clean Filter (Everything on the listing)

4. Notch Filter (Hum, Whistles, or Oscillations)

5. Harmonic Reject Filter (Buzz)

6. Selective Filtering

The first filter that one should consider to eliminate Continuous noises would be either the EZ Clean filter or the Continuous Noise Filter.   The continuous Noise filter has a number of modes to choose between.  They are as follows:

1. Normal Mode in which a static fingerprint is taken and the system thresholds the pass through signal.

2. Spectral Subtraction Mode in which a frequency domain noise print is mathematically subtracted from the source sound file.

3. Auto Spectrum CNF, which takes its own fingerprint “on the fly” with means that it is a form of adaptive filter.  This is particularly attractive when the noise spectrum or characteristic varies drastically throughout the file.

4. AFDF (Adaptive Frequency Domain Filter – In the Live / Forensics Version Only).  This is an adaptive filter for use in Forensics applications only, generally for spoken word recordings.

Often, one will find that the sound quality of the record changes in terms of bandwidth as the record progresses towards the center.  This is due to the basic nature of the recording on a spiral groove, which causes more information density to occur towards the center compared to the outside.  This phenomenon results in more distortion and poorer frequency response as the recording progresses.  The Filter Sweeper can be used to compensate for this problem. Once the continuous noises have been reduced, and the frequency response has been balanced versus time, it is sometimes useful to go back and perform one more step using the selective filtering methodology outlined in the Diamond Cut Users manual in conjunction with the Low Pass, High Pass, and/or Band pass filters to fix transient distortions or noise bursts in the audio which have not automatically been reduced to your satisfaction. 

You are now ready for the Enhancement stage of the process.  This is almost completely subjective and involves the use of any of the following Filters or Effects:

1. Equalizers (used to balance out the spectral balance of the recording)

a. 10 Band Graphic

b. 20 Band Graphic

c. 30 Band Graphic

d. 10 Band Paragraphic


2. Effects

a. Reverb (to Add ambience)

b. Echo (to Add Ambience)

c. Channel Blender (to reduce the separation between channels to more natural levels)

d. Virtual Valve Amplifier (to add “warmth” to the recording via the introduction of Harmonics)

e. Dynamics Processor (to add dynamic range or compression to the recording on a wideband basis)

f. Punch and Crunch (to add dynamic range or compression to the recording on a multi-band basis)

g. Dynamic Noise Filter Enhancer mode (to add incremental gain to the top end of the recording, which improves the “presence” of the recording.

We cannot tell you how to apply these effects because it is a personal choice that you need to make based on taste.  However, if you are doing this work for professional release to the public, it is useful to use a good set of near field studio monitors to help you make your decisions and to get some other folks opinions before you release your product to be stamped out in the thousands!

Lastly, you will want to use the editing features like fade in and fade out to clean up the heads and tails of the recording, providing a smooth entrance and exit from each piece.  Be sure to make sure that there are no glitches at the very beginning and the ending of the file before creating your play list and burning your master. 

And lastly and most importantly, have fun!!  Audio Restoration and Enhancement can be a very rewarding process, especially with the pride that you will feel after you produce a silk purse out of a sow’s ear.  Sometimes, I will make a special CD containing the “before” and “after” restoration and enhancement to bring home the point for my friends after a really difficult project.  This technique has a pretty good “wow” factor, especially after everyone has had a few beers and you put the CD on.
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