Antipop v1.0


written by Vladimir V. Bashkirtsev





I’m sorry for possible language misuses that Shakespear used with such beauty.





Introduction





This program was developed for clean off the hearable pops from *.wav files. It will not remove any steps and another types of sound damages. Assumed that these *.wav were grabbed from CD using Jackie’s Audiograbber. Files that got by another way may be processed as well but probably default settings will not work as expected.





How it works





Program make two passes over file: first to detect pops, second for their eliminating.





How it detects pops





Before we got to explanation let note some facts of digital audio CD’s reading.





Fact 1: Pop can happen anywhere. Reason: scratch, dust


Fact 2: In most cases pop happens on both audio channels.


Fact 3: If there have place synchronization error then record will have pop like step. Such errors cannot be removed with current version of Antipop.





Any sample have its fronts. Front may be left or right (fig. 1). Front calculated as absolute difference between previous or next sample and current sample. Sum of left and right fronts give general front value. In the rest we will use «front» in meaning of «general front value».
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Fig. 1





First of all program check sample for hearability. To check this sign of left and right fronts compared. Sign difference means that sample hearable (as on fig. 1). If both fronts negative or positive it means that sample (even if it pop) will be almost unhearable (fig. 2).
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Fig. 2





If the sample hearable program calculates its fronts and compare it with averaged fronts of surrounding samples. If it will differ abnormally then this sample will be suspected as pop. But here is problem: if one of fronts will be too steep then general front value probably will be too high and thus detected as pop when sample is OK (fig. 3).
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Fig.3





In this case before making the decision is it pop or not program checks left and right fronts ratio. If the fronts approximately equal with some tolerance then sample will be detected as unsure pop.





If on the another channel pop detected on same sample this sample will be marked as sure pop (see fact 2).





How it eliminate pops





Pops removal is easy: sample will be interpolated from its neighbours. But in case that one or both neighbours samples suspected as pop such removal method can be wrong and result in only pop modification. If this happens sample will be marked as unremovable pop and will not be altered.





3. How to use





This is command line application and its behaviour can be controlled by command line options.





/D:<N>





Specifying of this option will cause Antipop don’t detect samples with front less than <N> as pop. It useful if record have its own noise on silent parts and you want to keep it. Specifying 0 as parameter may cause Antipop to ran out of memory and stops its operation before task completetion. Default is 75.





/T:<N>





Specifies the pop tolerance. If the sample front differs from averaged fronts of surrounding samples (can be specified by /S option, see below) more than 100-<N> percents then sample will be detected as pop. Value of 0 will reduce pop sensitivity, and value of 100 will increase it to the maximum (it can cause Antipop to ran out of memory and stops its operation before task completetion). Default is 15.





/R:<N>





Specifies left and right fronts ratio. If the one front will be less than 100-<N> percents of another front sample will not be detected as pop. Increasing of this setting will cause reducing of unremovable pops number. Default is 20.





/S:<N>





Define how much surrounding samples fronts will be averaged before checking the pop tolerance. Default is 10.





/E:<N>





Controls the pops elimination. If <N> is 0 then only first pass will be done and statistics will be shown (with /L option enabled all pops position will be written to log file). With <N> of 1 only sure pops will be removed and with <N> of 2 all suspected pops will be removed. Note that infrequent hi-freqs can be detected as unsure pops so its removal can cause slight sound damage.





/L





This options enable all actions logging. Log file will be stored in file named as input file with ‘.log’ extension. Sample numbers which detected as pops will be written here so you can explore pop by yourself with sound editing software (such as CoolEdit). Default is «disable».





4. Requirements





This program doesn’t require any special hardware installed but input file must be in format Microsoft PCM, 44100 Hz, 16 bits, stereo.





Credits





Audiograbber - best program for audio CD tracks grabbing written by Jackie the late night hacker. Can be obtained from www.audiograbber.com-us.net.





CoolEdit - best sound editing program. Can be obtained from www.syntrillium.com.





This program and this document can be freely distributed in unmodified form. Send any questions on this program to megadrive@geocities.com





