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A system and method for identifying the phoneme sound 
types that are contained within an audio speech signal is 
disclosed. The system includes a microphone and associated 
conditioning circuitry, for receiving an audio speech signal 
and converting it to a representative electrical signal. The 
electrical signal is then sampled and converted to a digital 
audio signal with a digital-to-analog converter. The digital 
audio signal is input to a programmable digital sound 
processor, which digitally processes the sound so as to 
extract various time domain and frequency domain sound 
characteristics. These characteristics are input to a program­
mable host sound processor which compares the sound 
characteristics to standard sound data. Based on this 
comparison, the host sound processor identifies the specific 
phoneme sounds that are contained within the audio speech 
signal. The programmable host sound processor further 
includes linguistic processing program methods to convert 
the phoneme sounds into English words or other natural 
language words. These words are input to a host processor, 
which then utilizes the words as either data or commands. 
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USER INDEPENDENT, REAL-TIME SPEECH 
RECOGNITION SYSTEM AND METHOD 

BACKGROUND OF THE INVENTION 

1. Technical Field 

5 

2 
lary. Further, they too require that the words be spoken in 
isolation with distinct pauses between words, and thus 
cannot recognize naturally spoken continuous speech. 

OBJECTS AND BRIEF SUMMARY OF THE 
INVENTION 

The present invention relates generally to speech recog­
nition. More particularly, the present invention is directed to 
a system and method for accurately recognizing continuous 
human speech from any speaker. 

2. Background Information 

The present invention has been developed in response to 
the present state of the art, and in particular, in response to 
these and other problems and needs that have not been fully 

10 or completely solved by currently available solutions for 
speech recognition. It is therefore a primary object of the 
present invention to provide a novel system and method for 
achieving speech recognition. Linguists, scientists and engineers have endeavored for 

many years to construct machines that can recognize human 
speech. Although in recent years this goal has begun to be 15 
realized in certain respects, currently available systems have 

Another object of the present invention is to provide a 
speech recognition system and method that is user 
independent, and that can thus be used to recognize speech 
utterances from any speaker of a given language. 

A related object of the present invention is to provide a 
speech recognition system and method that does not require 
a user to first "train" the system with the user's individual 
speech patterns. 

not been able to produce results that even closely emulate 
human performance. This inability to provide satisfactory 
speech recognition is due primarily to the difficulties that are 
involved in extracting and identifying the individual sounds 20 
that make up human speech. These difficulties are exacer­
bated by the fact there are such wide acoustic variations that 
occur between different speakers. Yet another object of the present invention is to provide a 

speech recognition system and method that is capable of 
25 receiving and processing an incoming speech signal in 

substantially real time, thereby allowing the user to speak at 
normal conversational speeds. 

Simplistically, speech may be considered as a sequence of 
sounds taken from a set of forty or so basic sounds called 
"phonemes." Different sounds, or phonemes, are produced 
by varying the shape of the vocal tract through muscular 
control of the speech articulators (lips, tongue, jaw, etc.). A 
stream of a particular set of phonemes will collectively 
represent a word or a phrase. Thus, extraction of the par­
ticular phonemes contained within a speech signal is nec­
essary to achieve voice recognition. 

A related object of the present invention is to provide a 
speech recognition system and method that is capable of 

30 accurately extracting various sound characteristics from a 
speech signal, and then converting those sound characteris­
tics into representative phonemes. 

However, a number of factors are present that make 
phoneme extraction extremely difficult. For instance, wide 
acoustic variations occur when the same phoneme is spoken 
by different speakers. This is due to the differences in the 
vocal apparatus, such as the vocal-tract length. Moreover, 

Still another object of the present invention is to provide 
a speech recognition system and method that is capable of 

35 converting a stream of phonemes into an intelligible format 

40 

the same speaker may produce acoustically different ver­
sions of the same phoneme from one rendition to the next 
Also, there are often no identifiable boundaries between 
sounds or even words. Other difficulties result from the fact 
that phonemes are spoken with wide variations in dialect, 
intonation, rhythm, stress, volume, and pitch. Finally, the 
speech signal may contain wide variations in speech-related 

45 noises that make it difficult to accurately identify and extract 
the phonemes. 

The speech recognition devices that are currently avail­
able attempt to minimize the above problems and variations 

Another object of the present invention is to provide a 
speech recognition system and method that is capable of 
performing speech recognition on a substantially unlimited 
vocabulary. 

These and other objects and features of the present 
invention will become more fully apparent from the follow­
ing description and appended claims, or may be learned by 
the practice of the invention as set forth hereinafter. 

Briefly summarized, the foregoing and other objects are 
achieved with a novel speech recognition system and 
method, which can accurately recognize, continuous speech 
utterances from any speaker of a given language. In the 
preferred embodiment, an audio speech signal is received 

50 from a speaker and input to an audio processor means. The 
audio processor means receives the speech signal, converts 
it into a corresponding electrical format, and then electri­
cally conditions the signal so that it is in a form that is 

by providing only a limited number of functions and capa­
bilities. For instance, many existing systems are classified as 
"speaker-dependent" systems. A speaker-dependent system 
must be "trained" to a single speaker's voice by obtaining 
and storing a database of patterns for each vocabulary word 
uttered by that particular speaker. The primary disadvantage 55 
of these types of systems is that they are "single speaker" 
systems, and can only be utilized by the speaker who has 
completed the time consuming training process. Further, the 
vocabulary size of such systems is limited to the specific 
vocabulary contained in the database. Finally, these systems 60 
typically cannot recognize naturally spoken continuous 
speech, and require the user to pronounce words separated 
by distinct periods of silence. 

Currently available "speaker-independent" systems are 
also severely limited in function. Although any speaker can 
use the system without the need for training, these systems 
can only recognize words from an extremely small vocabu-

suitable for subsequent digital sampling. 
Once the audio speech signal has been converted to a 

representative audio electrical signal, it is sent to an analog­
to-digital converter means. The ND converter means 
samples the audio electrical signal at a suitable sampling 
rate, and outputs a digitized audio signal. 

The digitized audio signal is then programmably pro-
cessed by a sound recognition means, which processes the 
digitized audio signal in a manner so as to extract various 
time domain and frequency domain sound characteristics, 
and then identify the particular phoneme sound type that is 

65 contained within the audio speech signal. This characteristic 
extraction and phoneme identification is done in a manner 
such that the speech recognition occurs regardless of the 
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source of the audio speech signal. Importantly, there is no 
need for a user to first "train" the system with his or her 
individual voice characteristics. Further, the process occurs 
in substantially real time so that the speaker is not required 
to pause between each word, and can thus speak at normal 5 
conversational speeds. 

In addition to extracting phoneme sound types from the 
incoming audio speech signal, the sound recognition means 
implements various linguistic processing techniques to 
translate the phoneme string into a corresponding word or 10 

phrase. This can be done for essentially any language that is 
made up of phoneme sound types. 

In the preferred embodiment, the sound recognition 
means is comprised of a digital sound processor means and 
a host sound processor means. The digital sound processor 15 

includes a programmable device and associated logic to 
programmably carry out the program steps used to digitally 
process the audio speech signal, and thereby extract the 
various time domain and frequency domain sound charac­
teristics of that signal. This sound characteristic data is then 20 

stored in a data structure, which corresponds to the specific 
portion of the audio signal. 

The host sound processor means also includes a program­
mable device and its associated logic. It is programmed to 

25 carry out the steps necessary to evaluate the various sound 
characteristics contained within the data structure, and then 
generate the phoneme sound type that corresponds to those 
particular characteristics. In addition to identifying 
phonemes, in the preferred embodiment the host sound 

30 processor also performs the program steps needed to imple­
ment the linguistic processing portion of the overall method. 
In this way, the incoming stream of phonemes are translated 
to the representative word or phrase. 

The preferred embodiment further includes an electronic 
35 

means, connected to the sound recognition means, for 
receiving the word or phrase translated from the incoming 
stream of identified phonemes. The electronic means, as for 
instance a personal computer, then programmably processes 
the word as either data input, as for instance text to a 

40 
wordprocessing application, or as a command input, as for 
instance an operating system command. 

BRIEF DESCRIPTION OF THE DRAWINGS 

4 
FIGS. 6-6D is a flow-chart illustrating the program 

method used to implement one of the functional blocks of 
FIG. 4; 

FIG. 7 is a flow-chart illustrating the program method 
used to implement one of the functional blocks of FIG. 4; 

FIGS. 8-SC is a flow-chart illustrating the program 
method used to implement one of the functional blocks of 
FIG. 4; 

FIG. 9 is a flow-chart illustrating the program method 
used to implement one of the functional blocks of FIG. 4; 

FIGS. 10-lOC is a flow chart illustrating the program 
method used to implement one of the functional blocks of 
FIG.4; 

FIGS. 11, 12 are flow-charts illustrating the program 
method used to implement one of the functional blocks of 
FIG.4; 

FIGS. 12A-12C are x-y plots of example standard sound 
data. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The following detailed description is divided into two 
parts. In the first part the overall system is described, 
including a detailed description of the functional blocks 
which make up the system, and the manner in which the 
various functional blocks are interconnected. In part two, the 
method by which the overall system is programmably con­
trolled to achieve real-time, user-independent speech recog­
nition is described. 

I. THE SYSTEM 

Reference is first made to FIG. 1, where one presently 
preferred embodiment of the overall speech recognition 
system is designated generally at 10. The system 10 includes 
an audio processor means for receiving an audio speech 
signal and for converting that signal into a representative 
audio electrical signal. In the preferred embodiment, the 
audio processor means is comprised of a means for inputting 
an audio signal and converting it to an electrical signal, such 
as a standard condenser microphone shown generally at 12. 
Various other input devices could also be utilized to input an 
audio signal, including, but not limited to such devices as a 

In order that the manner in which the above-recited and 
other advantages and objects of the invention are obtained, 
a more particular description of the invention briefly 
described above will be rendered by reference to a specific 
embodiment thereof which is illustrated in the appended 
drawings. Understanding that these drawings depict only a 
typical embodiment of the invention and are not to be 
considered to be limiting of its scope, the invention in its 
presently understood best mode will be described and 
explained with additional specificity and detail through the 
use of the accompanying drawings in which: 

45 
dictaphone, telephone or a wireless microphone. 

FIG. 1 is functional block diagram of the overall speech 
recognition system; 

FIG. 2 is a more detailed functional block diagram 
illustrating the speech recognition system; 

FIGS. 3A-H, J-N, P-Y are a schematic illustrating in 
detail the circuitry that makes up the functional blocks in 
FIG. 2; 

FIG. 4 is a functional flow-chart illustrating the overall 
program method of the present invention; 

FIGS. SA-SB is a flow-chart illustrating the program 
method used to implement one of the functional blocks of 
FIG. 4; 

In addition to microphone 12, the audio processor means 
also preferably comprises additional appropriate audio pro­
cessor circuitry 14. This circuitry 14 receives the audio 
electrical signal generated by the microphone 12, and then 

50 functions so as to condition the signal so that it is in a 
suitable electrical condition for digital sampling. 

The audio processor circuitry 14 is then electrically 
connected to analog-to-digital converter means, illustrated 
in the preferred embodiment as ND conversion circuitry 34. 

55 This circuitry 34 receives the audio electrical signal, which 
is in an analog format, and converts it to a digital format, 
outputting a digitized audio signal. 

This digitized audio signal is then passed to a sound 
recognition means, which in the preferred embodiment 

60 corresponds to the block designated at 16 and referred to as 
the sound recognition processor circuitry. Generally, the 
sound recognition processor circuitry 16 programmably 
analyzes the digitized version of the audio signal in a manner 
so that it can extract various acoustical characteristics from 

65 the signal. Once the necessary characteristics are obtained, 
the circuitry 16 can identify the specific phoneme sound 
types contained within the audio speech signal. Importantly, 
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this phoneme identification is done without reference to the 
speech characteristics of the individual speaker, and is done 
in a manner such that the phoneme identification occurs in 

6 
a microphone 12 input of approximately 60 dbm, the ampli­
fier circuit 26 will produce an output signal at approximately 
line level. 

In the preferred embodiment, the amplified audio electri-
real time, thereby allowing the speaker to speak at a normal 
rate of conversation. 

The sound recognition processor circuitry 16 obtains the 
necessary acoustical characteristics in two ways. First, it 
evaluates the time domain representation of the audio signal, 

5 cal signal is then passed to a means for limiting the output 
level of the audio signal so as to prevent an overload 
condition to other components contained within the system 
10. The limiting means is comprised of a limiting amplifier 

and from that representation extracts various parameters 
representative of the type of phoneme sound contained 10 
within the signal. The sound type would include, for 
example, whether the sound is "voiced," ''unvoiced," or 
"quiet" 

Secondly, the sound recognition processor circuitry 16 
evaluates the frequency domain representation of the audio 15 

signal. Importantly, this is done by successively filtering the 
time domain representation of the audio signal using a 
predetermined number of filters having a various cutoff 
frequencies. This produces a number of separate filtered 
signals, each of which are representative of an individual 20 

signal waveform which is a component of the complex audio 
signal waveform. The sound recognition processor circuitry 
16 then "measures" each of the filtered signals, and thereby 
extracts various frequency domain data, including the fre­
quency and amplitude of the of the signals. These frequency 25 

domain characteristics, together with the time domain 
characteristics, provide sufficient "information" about the 
audio signal such that the processor circuitry 16 can identify 
the phoneme sounds that are contained therein. 

30 Once the sound recognition processor circuitry 16 has 
extracted the corresponding phoneme sounds, it program­
mably invokes a series of linguistic program tools. In this 
way, the processor circuitry 16 translates the series of 
identified phonemes into the corresponding syllable, word or 

35 phrase. 
With continued reference to FIG. 1, electrically connected 

to the sound recognition processor circuitry 16 is a host 
computer 22. In one preferred embodiment, the host com­
puter 22 is a standard desktop personal computer, however 40 it could be comprised of virtually any device utilizing a 
programmable computer that requires data input and/or 
control. For instance, the host computer 22 could be a data 
entry system for automated baggage handling, parcel 
sorting, quality control, computer aided design and 45 
manufacture, and various command and control systems. 

As the processor circuitry 16 translates the phoneme 
string, the corresponding word or phrase is passed to the host 
computer 22. The host computer 22, under appropriate 
program control, then utilizes the word or phrase as an 50 
operating system or application command or, alternatively, 
as data that is input directly into an application, such as a 
wordprocessor or database. 

Reference is next made to FIG. 2 where one presently 
preferred embodiment of the voice recognition system 10 is 55 
shown in further detail. As is shown, an audio speech signal 
is received at microphone 12, or similar device. The repre­
sentative audio electrical signal is then passed to the audio 
processor circuitry 16 portion of the system. In the preferred 
embodiment of this circuit, the audio electrical signal is 60 
input to a signal amplification means for amplifying the 
signal to a suitable level, such as amplifier circuit 26. 
Although a number of different circuits could be used to 
implement this function, in the preferred embodiment, 
amplifier circuit 26 consists of a two stage operational 65 
amplifier configuration, arranged so as to provide an overall 
gain of approximately 300. With such a configuration, with 

circuit 28, which can be designed using a variety of 
techniques, one example of which is shown in the detailed 
schematic of FIG. 3. 

Next, the amplified audio electrical signal is passed to a 
filter means for filtering high frequencies from the electrical 
audio signal, as for example anti-aliasing filter circuit 30. 
This circuit, which again can be designed using any one of 
a number of circuit designs, merely limits the highest 
frequency that can be passed on to other circuitry within the 
system 10. In the preferred embodiment. the filter circuit 30 
limits the signal's frequency to less than about 12 kHz. 

The audio electrical signal, which is in an analog format, 
is then passed to a analog-to-digital converter means for 
digitizing the signal, which is shown as ND conversion 
circuit 34. In the preferred embodiment, ND conversion 
circuit 34 utilizes a 16-bit analog to digital converter device, 
which is based on Sigma-Delta sampling technology. 
Further, the device must be capable of sampling the incom­
ing analog signal at a rate sufficient to avoid aliasing errors. 
At a minimum, the sampling rate should be at least twice the 
incoming sound wave's highest frequency (the Nyquest 
rate), and in the preferred embodiment the sampling rate is 
44.1 kHz. It will be appreciated that any one of a number of 
ND conversion devices that are commercially available 
could be used. A presently preferred component, along with 
the various support circuitry, is shown in the detailed sche­
matic of FIG. 3. 

With continued reference to FIG. 2, having converted the 
audio electrical signal to a digital form, the digitized signal 
is next supplied to the sound recognition processor circuitry 
16. In the presently preferred embodiment, the sound rec­
ognition processor circuitry 16 is comprised of a digital 
sound processor means and a host sound processor means, 
both of which are preferably comprised of programmable 
devices. It will be appreciated however that under certain 
conditions, the sound recognition processor circuitry 16 
could be comprised of suitable equivalent circuitry which 
utilizes a single programmable device. 

In the presently preferred embodiment, the digital sound 
processor means is comprised of the various circuit compo­
nents within the dotted box 18 and referred to as the digital 
sound processor circuitry. This circuitry receives the digi­
tized audio signal, and then programmably manipulates that 
data in a manner so as to extract various sound character­
istics. Specifically, the circuitry 18 first analyzes the digi­
tized audio signal in the time domain and, based on that 
analysis, extracts at least one time domain sound character­
istic of the audio signal. The time domain characteristics of 
interest help determine whether the audio signal contains a 
phoneme sound that is ''voiced," ''unvoiced," or "quiet." 

The digital sound processor circuitry 18 also manipulates 
the digitized audio signal so as to obtain various frequency 
domain information about the audio signal. This is done by 
filtering the audio signal through a number of filter bands 
and generating a corresponding number of filtered signals, 
each of which are still in time domain. The circuitry 18 
measures various properties exhibited by these individual 
waveforms, and from those measurements, extracts at least 
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one frequency domain sound characteristic of the audio 
signal. The frequency domain characteristics of interest 
include the frequency, amplitude and slope of each of the 
component signals obtained as a result of the filtering 
process. These characteristics are then stored and used to 5 
determine the phoneme sound type that is contained in the 
audio signal. 

be appreciated by one of skill in the art that various other 
components and functions could be used in conjunction with 
the host sound processor 54. 

Also included in the preferred embodiment is a means for 
interfacing the host sound processor circuitry 20 to an 
external electronic device. In the preferred embodiment, the 
interface means is comprised of standard RS-232 interface 
circuitry 66 and associated RS-232 cable 24. However, other 
electronic interface arrangements could also be used, such as 

With continued reference to FIG. 2, the digital sound 
processor circuitry 18 is shown as preferably comprising a 
first programmable means for analyzing the digitized audio 
signal under program control, such as digital sound proces­
sor 36. Digital sound processor 36 is preferably a 
programmable, 24-bit general purpose digital signal proces-
sor device, such as the Motorola DSP56001. However, any 
one of a number of commercially available digital signal 
processors could also be used. 

As is shown, digital sound processor 36 is preferably 
interfaced-via a standard address, data and control bus­
type arrangement 3S--to various other components. They 
include: a program memory means for storing the set of 
program steps executed by the DSP 36, such as DSP 
program memory 40; data memory means for storing data 
utilized by the DSP 36, such as DSP data memory 42; and 
suitable control logic 44 for implementing the various 
standard timing and control functions such as address and 
data gating and mapping. It will be appreciated by one of 
skill in the art that various other components and functions 
could be used in conjunction with the digital sound proces-
sor 36. 

1o a standard parallel port interface, a musical instrument 
digital interface (MIDI), or a non-standard electrical inter­
face arrangement. 

In the preferred embodiment, the host sound processor 
circuitry 20 is interfaced to a electronic means for receiving 

15 the word generated by the host sound processor circuitry 20 
and for processing that word as either a data input or as a 
command input. By way of example and not limitation, the 
electronic receiving means is comprised of a host computer 
22, such as a standard desktop personal computer. The host 

20 computer 22 is connected to the host sound processor 
circuitry 20 via the RS-232 interface 66 and cable 24 and, 
via an appropriate program method, utilizes incoming words 
as either data, such as text to a wordprocessor application, or 
as a command, such as to an operating system or application 

25 program. It will be appreciated that the host computer 22 can 
be virtually any electronic device requiring data on com­
mand input. 

One example of an electronic circuit which has been 
constructed and used to implement the above described 

30 block diagram is illustrated in FIGS. 3A-3Y. These figures 
are a detailed electrical schematic diagram showing the 
interconnections, part number and/or value of each circuit 
element used. It should be noted that FIGS. 3A-3Y are 
included merely to show an example of one such circuit 

With continued reference to FIG. 2, in the presently 
preferred embodiment, the host sound processor means is 
comprised of the various circuit components within the 
dotted box 20 and referred to as the host sound processor 
circuitry. This host sound processor circuitry 20 is electri­
cally connected and interfaced, via an appropriate host 
interface 52, to the digital sound processor circuitry 18. 
Generally, this circuitry 20 receives the various audio signal 
characteristic information generated by the digital sound 
processor circuitry 18 via the host interface 52. The host 

40 
sound processor circuitry 20 analyzes this information and 
then identifies the phoneme sound type( s) that are contained 
within the audio signal by comparing the signal character­
istics to standard sound data that has been compiled by 
testing a representative cross-section of speakers. Having 

45 
identified the phoneme sounds, the host sound processor 
circuitry 20 utilizes various linguistic processing techniques 

35 which has been used to implement the functional blocks 
described in FIG. 2. Other implementations could be 
designed that would also work satisfactorily. 

II. The Method 

Referring now to FIG. 4, illustrated is a functional flow 
chart showing one presently preferred embodiment of the 
overall program method used by the present system. As is 
shown, the method allows the voice recognition system 10 
to continuously receive an incoming speech signal, elec­
tronically process and manipulate that signal so as to gen­
erate the phonetic content of the signal, and then produce a 
word or stream of words that correspond to that phonetic 
content. hnportantly, the method is not restricted to any one 
speaker, or group of speakers. Rather, it allows for the 

to translate the phonemes into a representative syllable, 
word or phrase. 

The host sound processor circuitry 20 is shown as pref­
erably comprising a second programmable means for ana­
lyzing the digitized audio signal characteristics under pro­
gram control, such as host sound processor 54. Host sound 
processor 36 is preferably a programmable, 32-bit general 
purpose CPU device, such as the Motorola 68EC030. 
However, any one of a number of commercially available 
programmable processors could also be used. 

As is shown, host sound processor 54 is preferably 
interfaced-via a standard address, data and control bus­
type arrangement 56-to various other components. They 
include: a program memory means for storing the set of 
program steps executed by the host sound processor 54, such 
as host program memory 58; data memory means for storing 
data utilized by the host sound processor 54, such as host 
data memory 60; and suitable control logic 64 for imple­
menting the various standard timing and control functions 
such as address and data gating and mapping. Again, it will 

50 unrestricted recognition of continuous speech utterances 
from any speaker of a given language. 

Following is a general description of the overall functions 
carried out by the present method. A more detailed descrip­
tion of the preferred program steps used to carry out these 

55 functions will follow. Referring first to the functional block 
indicated at 100, the audio processor 16 portion of the 
system receives the audio speech signal at microphone 12, 
and the AID conversion circuit 34 digitizes the analog signal 
at a suitable sampling rate. The preferred sampling rate is 

60 44.1 kHz, although other sampling rates could be used, as 
long as it complies with the Nyquist sampling rate so as to 
avoid aliasing problems. This digitized speech signal is then 
broken-up into successive "time segments." In the preferred 
embodiment, each of these time segments contains 10,240 

65 data points, or 232 milliseconds of time domain data. 
Each time segment of 10,240 data points is then passed to 

the portion of the algorithm labeled "Evaluate Time 
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Domain," shown at numeral 102. This portion of the method 
further breaks the time segments up into successive "time 
slices." Each time slice contains 256 data points, or 5.8 
milliseconds of time domain data. Various sound character­
istics contained within each time slice are then extracted. 5 
Specifically, in the preferred embodiment the absolute aver­
age envelope amplitude, the absolute difference average, and 
the zero crossing rate for the portion of the speech signal 
contained within each time slice is calculated and stored in 
a corresponding data structure. From these various 

10 characteristics, it is then determined whether the particular 
sound contained within the time slice is quiet, voiced or 
unvoiced. This information is also stored in the time slice's 
corresponding data structure. 

The next step in the overall algorithm is shown at 104 and 15 
is labeled "Decompose." In this portion of the program 
method, each time slice is broken down into individual 
component waveforms by successively filtering the time 
slice using a plurality of filter bands. From each of these 
filtered signals, the Decompose function directly extracts 20 
additional sound identifying characteristics by "measuring" 
each signal. Identifying characteristics include, for example, 
the fundamental frequency of the time slice if voiced; and 
the frequency and amplitude of each of the filtered signals. 
This information is also stored in each time slice's corre- 25 
sponding data structure. The next step in the overall algo­
rithm is at 106 and is labeled "Point of Maxinlum Intelli­
gence." In this portion of the program, those time slices that 
Contain sound data which is most pertinent to the identifi­
cation of the sound(s) are identified as points of "maxinlum 30 
intelligence;" the other time slices are ignored. In addition to 
increasing the accuracy of subsequent phoneme 
identification, this function also reduces the amount of 
processing overhead required to identify the sound(s) con­

10 
shown at functional block 112 and labeled "Linguistic 
Processor." The Linguistic processor receives the data 
structures, and translates the sound stream (i.e., stream of 
phonemes) into the corresponding English letter, syllable, 
word or phrase. This translation is generally accomplished 
by performing a variety of linguistic processing functions 
that match the phonemic sequences against entries in the 
system lexicon. The presently preferred linguistic functions 
include a phonetic dictionary look-up, a context checking 
function and database, and a basic grammar checking func­
tion. 

Once the particular word or phrase is identified, it is 
passed to the "Command Processor" portion of the 
algorithm, as shown at functional block 114. The Command 
processor determines whether the word or phrase constitutes 
text that should be passed as data to a higher level 
application, such as a wordprocessor, or whether it consti­
tutes a command that is to be passed directly to the operating 
system or application command interface. 

As has been noted in the above general description, a data 
structure is preferably maintained for each time slice of data 
(i.e., 256 samples of digitized sound data; 5.8 milliseconds 
of sound) within system memory. This data structure is 
referred to herein as the "Higgins" structure, and its ptupose 
is to dynamically store the various sound characteristics and 
data that can be used to identify the particular phoneme type 
contained within the corresponding time slice. Although 
other information could also be stored in the Higgins 
structure, TABLE I illustrates one preferred embodiment of 
the its contents. The data structure and its contents will be 
discussed in further detail below. 

TABLE 1 
tained within the time segment 35 VARIABLE NAME CONTENTS 

Having identified those time slices that are needed to 
identify the particular sound(s) contained within the time 
segment, the system then executes the program steps cor­
responding to the functional block 110 labeled "Evaluate." 

TYPE 

LOCATION 
SIZE 

Whether sound is voiced, unvoiced, 
quiet or Not processed. 

In this portion of the algorithm, all of the information 40 L, 
contained within each time slice's corresponding data struc­

Array location of where Tune Slice starts. 
Ni.nnber of sample data points in T!llle 
Slice. 
Average amplitude of signal in time 
oomain. ture is analyzed, and up to five of the most probable phonetic 

sounds (i.e., phonemes) contained within the time slice are 
fo 
FFREQ 

identified. Each possible sound is also assigned a probability AMPL 
level, and are ranked in that order. The identified sounds and 45 
their probabilities are then stored within the particular time 
slice's data structure. Each individual phoneme sound type 

Fundamental Frequency of signal. 
Array containing the frequency of each 
filtered signal contained in time slice. 
Array containing the amplitude of each 
filtered signal. 

is identified by way of a unique identifying number referred 
to as a "PASCII" value. 

The next functional step in the overall program method is 50 

Za.. 

PMI 

si.nnSlope 

Zero Crossing Rate of signal 
in time domain. 
Variable indicating maximum formant 
stability; value indicates duration. 
Si.nn of absolute values of filtered 
signal slopes. 

performed by the system at the functional block 110 labeled :~~=s 
"Compress Phones." In this function, the time slices that do 

Array containing up to five most 
probable phonemes 

not correspond to "points of maxinlum intelligence" are 
discarded. Only those time slices which contain the data 
necessary to identify the particular sound are retained. Also, 55 
time slices which contain contiguous "quiet" sections are 
combined, thereby further reducing the overall number of 
time slices. Again, this step reduces the amount of process­
ing that must occur and further facilitates real time sound 

contained in time slice, including 
for each phoneme: confidence level, 
standard for relative amplitude, standard 
for Za,., Standard for duration 
for phoneme. 

The various steps used to accomplish the method illus­
trated in FIG. 4 will now be discussed in more detail by 

recognition. -
At this point in the algorithm, there remains a sequence of 

time slices, each of which has a corresponding data structure 
containing various sound characteristics culled from both 

60 making specific reference to one presently preferred 
embodiment of the invention. It should be appreciated that 
the particular program steps which are illustrated in the 
detailed flow charts contained in FIGS. 5 through 11 are 

the time domain and the frequency domain. Each structure 
also identifies the most probable phoneme sound type cor- 65 
responding to those particular sound characteristics. This 
data is passed to the next step of the overall program method, 

intended merely as an example of the presently preferred 
embodiment and the presently understood best mode of 
implementing the overall functions which are represented by 
the flow chart of FIG. 4. 
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Referring first to FIG. SA, the particular program steps 
corresponding to the "Evaluate Time Domain" function 
illustrated in functional block 102 of FIG. 4 are shown. As 
already noted, the Audio Processor 16 receives an audio 
speech signal from the microphone 12. The AID conversion 5 
circuitry 34 then digitally samples that signal at a predeter­
mined sampling rate, such as the 44.1 kHz rate used in the 
preferred embodiment. This time domain data is divided into 
separate, consecutive time segments of predetermined 
lengths. In the preferred embodiment, each time segment is 

10 
232 milliseconds in duration, and consists of 10,240 digi­
tized data points. Each time segment is then passed, one at 
a time, to the Evaluate Time Domain function, as is shown 
at step 116 in FIG. SA. Once received, the time segment is 
further segmented into a predetermined number of equal 

15 
"slices" of time. In the preferred embodiment, there are forty 
of these "time slices" for each time segment, each of which 
are comprised of 256 data points, or 5.8 milliseconds of 
speech. 

The digital sound processor 36 then enters a program 20 
loop, beginning with step 118. As is indicated at that step, for 
each time slice the processor 36 extracts various time­
varying acoustic characteristics. For example, in the pre­
ferred embodiment the DSP 36 calculates the absolute 
average of the amplitude of the time slice signal (Ls), the 25 
absolute difference average (Lv) of the time slice signal and 
the zero crossing rate (ZcR) Of the time slice signal. The 
absolute average of the amplitude Ls corresponds to the 
absolute value of the average of the amplitudes (represented 
as a line level signal voltage) of the data points contained 30 
within the time slice. The absolute difference average Lv is 
the average amplitude difference between the data points in 
the time slice (i.e., calculated by taking the average of the 
differences between the absolute value of one data point's 
amplitude to the next data point's). The zero crossing rate 35 
ZcR is calculated by dividing the number of zero crossings 
that occur within the time slice by the number of data points 
(256) and multiplying the result by 100. The number of zero 
crossings is equal to the number of times the time domain 
data crosses the X-axis, whether that crossing be positive- 40 
to-negative or negative-to-positive. 

The magnitudes of these various acoustical properties can 

12 
ticular "quiet level" may vary depending on the application 
or environment ( e.g., high level of background noise, high 
d.c. offset present in the AID conversion or where the 
incoming signal is amplified to a different level), and thus 
may be a different value. If Ls is less than QLEVEL, the 
sound contained within the time slice is deemed to be 
"quiet," and the processor 36 proceeds to step 122. At step 
122, the DSP 36 begins to build the Higgins data structure 
for the current time slice within DSP data memory 42. Here, 
the processor 36 places an identifier "Q" into a ''type" flag 
of the Higgins data structure for this time slice. 

If however, Ls is greater than QLEVEL, then the sound 
contained within the time slice is not quiet, and the processor 
36 proceeds to step 124 to determine whether the sound is 
instead a "voiced" sound. To make this determination, the 
zero crossing rate ZcR is first compared with a predeter­
mined crossing-rate value found to be indicative of a voiced 
sound for most speakers. A low zero-crossing rate implies a 
low frequency and, in the preferred embodiment, if it is less 
than or equal to about 10, the speech sound is probably 
voiced. 

If the ZcR does fall below 10, another acoustical property 
of the sound is evaluated before the determination is made 
that the sound is voiced. This property is checked by 
calculating the ratio of Lv to Ls, and then comparing that 
ratio to another predetermined value that corresponds to a 
cut-off point corresponding to voiced sounds in most speak­
ers. In the preferred embodiment, if Lz/.Ls is less than or 
equal to about 15, then the signal is probably voiced. Thus, 
if at step 124 it is determined that ZcR is less than or equal 
to 10 and that Lz/.Ls is less than or equal to about 15, then 
the sound is deemed to be a voiced type of sound (e.g., the 
sounds /U/, /d/, /w/, Iii, le!, etc.). If voiced, the processor 36 
proceeds to step 126 and places an identifier ''V" into the 
"type" flag of the Higgins data structure corresponding to 
that time slice. 

If not voiced, then the processor 36 proceeds to program 
step 120 to determine if the sound is instead ''unvoiced," 
again by comparing the properties identified at step 118 to 
ranges obtained from user-independent test data. To do so, 
processor 36 determines whether ZcR is greater than or equal 
to about 20 and whether Lz/.Ls is greater than or equal to 
about 30. If both conditions exist, the sound is considered to 
be an unvoiced type of sound (e.g., certain aspirated 
sounds). If unvoiced, the processor 36 proceeds to step 130 
and places an identifier "U" into the ''type" flag of the 
Higgins data structure for that particular time slice. 

Some sounds will fall somewhere between the conditions 

be used to identify the general type of sound contained 
within each time slice. For instance, the energy of "voiced" 
speech sounds is generally found at lower frequencies than 45 
for "unvoiced" sounds, and the amplitude of unvoiced 
sounds is generally much lower than the amplitude of voiced 
sounds. These generalizations are true of all speakers, and 
general ranges have been identified by analyzing speech data 
taken from a wide variety of speakers (i.e., men, women, and 
children). By comparing the various acoustical properties to 
these predetermined ranges, the sound type can be 
determined, independent of the particular speaker. 

50 checked for in steps 124 and 128 (i.e., ZcR falls somewhere 
between about 11 and 19, and Lz/.Ls falls somewhere 
between about 16 and 29) and other sound properties must 
be evaluated to determine whether the sound is voiced or 
unvoiced. This portion of the program method is performed, Thus, based on the acoustical properties identified in the 

previous step, the DSP 36 next proceeds to that portion of 
the program loop that identifies what type of sound is 
contained within the particular time slice. In the preferred 
embodiment, this portion of the code determines, based on 
previously identified ranges obtained from test data, whether 
the sound contained within the time slice is "quiet," 
"voiced" or ''unvoiced." 

At step 120, the absolute average of the amplitude Ls is 
first compared with a predetermined "quiet level" range, or 
"QLEVEL" (i.e., an amplitude magnitude level that corre­
sponds to silence). In the preferred embodiment, QLEVEL 
is equal to 250, but the value can generally be anywhere 
between 200 and 500. It will be appreciated that the par-

55 as is indicated at step 132, by executing another set of 
program steps referred to as ''Is it Voiced." The programs 
steps corresponding to this function are illustrated in FIG. 
SB, to which reference is now made. 

After receiving the current time slice data at step 141, the 
60 processor proceeds to step 142, where a digital low pass 

filter is programmably implemented within the DSP 36. The 
speech signal contained within the current time slice is then 
passed through this filter. In the preferred embodiment, the 
filter removes frequencies above 3000 Hz, and the zero 

65 crossing rate, as discussed above, is recalculated. This is 
because certain voiced fricatives have high frequency noise 
components that tend to raise the zero crossing rate of the 
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signal. For these types of sounds, elimination of the high impossible, due to the spectral leakage that is inherently 
frequency components will drop the ZcR to a level which present in the FFI'' s output. Also, because the formant 
corresponds to other voiced sounds. In contrast, if the sound signals contained in speech signals are amplitude modulated 
is an unvoiced fricative, then the ZcR will remain largely due to the glottal spectrum dampening and because most 
unchanged and stay at a relatively high level, because the 5 speech signals are non-periodic then, by definition, the FFI' 
majority of the signal resides at higher frequencies. is an inadequate tool. However, such information is critical 

Once the new ZcR has been calculated, program step 144 to accomplish user-independent speech recognition with the 
is performed to further evaluate whether the sound is a required level in confidence. 
voiced or an unvoiced fricative. Here, the time slice's To avoid this problem, in the preferred embodiment of the 
absolute minimum amplitude point is located. Once located, 10 Decompose a Speech Signal algorithm, a FFI' is not per-
the processor 36 computes the slope (i.e., the first derivative) formed. Instead, the DSP 36 filters the time slice signal into 
of the line defined between that point and another data point various component filtered signals. As will be described in 
on the waveform that is located a predetermined distance further detail, frequency domain data can be extracted 
from the minimum point. In the preferred embodiment, that directly from each of these filtered signals. This data can 
predetermined distance is 50 data points, but other distance 15 then be used to determine the characteristics of the specific 
values could also be used. For a voiced :fricative sound. the phoneme contained within the time slice. 
slope will be relatively high since the signal is periodic, and By way of example and not limitation, the detailed 
thus exhibits a fairly significant change in amplitude. In program steps used to perform this particular function are 
contrast, for an unvoiced fricative sound the slope will be shown in the flow chart illustrated in FIG. 6. Referring first 
relatively low because the signal is not periodic and, having 20 to program step 152, the current time segment (10,240 data 
been filtered, will be comprised primarily of random noise samples; 232 milliseconds in duration) is received. The 
having a fairly constant amplitude. program then enters a loop, beginning with step 154, 

Having calculated the ZcR and the slope, the processor 36 wherein the speech signal contained within the current time 
proceeds to step 146 and compares the magnitudes to segment is successively filtered into its individual cornpo-
predetermined values corresponding to the threshold of a 25 nent waveforms by using a set of digital bandpass filters 
voiced fricative for most speakers. In the preferred having specific frequency bands. In the preferred 
embodiment, if ZcR is less than about 8, and if the slope is embodiment, these :frequency bands are precalculated, and 
greater than about 35, then the sound contained within the stored in DSP program memory 40. At step 154, the pro-
time slice is deemed to be voiced, and the corresponding cessor 36 obtains the first filter band, designated as a low 
''true" flag is set at step 150. Otherwise, the sound is 30 frequency (fr) and a high frequency (fH), from this table of 
considered unvoiced, and the ''false" flag is set at step 148. predetermined filter cutoff frequencies. In the preferred 
Once the appropriate flag is set, the "Is it Voiced" program embodiment, the filter cutoff frequencies are located at: 0 
sequence returns to its calling routine at step 132, shown in Hz, 250 Hz, 500 Hz, 1000 Hz, 1500 Hz, 2000 Hz, 2500 Hz, 
FIG. SA. 3000 Hz, 3500 Hz, 4000 Hz, 4500 Hz, 5000 Hz, 6000 Hz, 

35 Referring again to FIG. SA at step 134, based on the 7000 Hz, 8000 Hz, 9000 Hz, and 10,000 Hz. It will be 
results of the previous step 132, the appropriate identifier appreciated that different or additional cutoff frequencies 
"U'' or "V" is placed into the "type" flag of the data structure could also be used. 
for that particular time slice. Once it has been determined Thus, during the first pass through the loop beginning at 
whether the speech sound contained within the particular 

40 
step 154, fL will be set to O Hz, and fH to 250 Hz. The second 

time slice is voiced, unvoiced or quiet, and the Higgins data pass through the loop will set fL to 250 Hz and fH to 500 Hz, 
structure has been updated accordingly at steps 122, 126, and so on. 
130 or 134, the DSP 36 proceeds to step 136 and determines Having set the appropriate digital filter parameters, the 
whether the last of the 256 time slices for this particular time processor 36 then proceeds to step 158, where the actual 
segment has been processed. If so, the DSP 36 returns to the 45 filtering of the time segment occurs. To do so, this step 
main calling routine (illustrated in FIG. 4) as is indicated at invokes another function referred to as "Do Filter Pass," 
step 140. Alternatively, the DSP 36 obtains the next time which is shown in further detail in FIG. 6A and to which 
slice at step 138, and proceeds as described above. reference is now made. 

Referring again to FIG. 4, once the "Evaluate Time At step 168 of function Do Filter Pass, the previously 
Domain Parameters" function shown at functional block 102 50 calculated filter parameters, as well as the time segment data 
has been completed, the "Decompose a Speech Signal" is received (10,240 data points). At step 170, the coefficients 
portion of the algorithm shown at functional block 104 is for the filter are obtained from a predetermined table of 
performed. coefficients that correspond to each of the different filter 

As will be appreciated from the following description, to bands. Alternatively, the coefficients could be recalculated 
accurately identify the sound(s) contained within the time 55 by the processor 36 for each new filter band. 
segment, additional identifying characteristics must be Having set the filter coefficients, the processor 36 
culled from the signal. Such characteristics relate to the executes program step 172, where the current time segment 
amplitude and :frequency each of the various component is loaded into the digital filter. Optionally, rather than 
signals that make up the complex waveform contained loading all data samples, the signal may be decimated and 
within the time slice. This information is obtained by 60 only every nth point loaded, where n is in the range of one 
successively filtering the time slice into its various compo- to four. Before the signal is decimated, it should be low pass 
nent signals. Previously, this type of "decomposition" was filtered down to a :frequency less than or equal to the original 
usually accomplished by performing a Fast Fourier Trans- sample rate divided by 2*n. At step 174. the filtering 
form on the sound signal. However, this standard approach operation is performed on the current time segment data. 
is not adequate for evaluating user-independent speech in 65 The results of the filtering operation are written into corre-
real time. For many sounds, accurate identification of the sponding time segment data locations within DSP data 
individual component :frequencies is very difficult, if not memory 42. Although any one of a variety of different 
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digital filter implementations could be used to filter the data, 
in the preferred embodiment the digital bandpass filter is an 
IIR cascade-type filter with a Butterworth response. 

Once the filtering operation is complete for the current 
filter band, the processor 36 proceeds to step 176 where the 
results of the filtering operation are evaluated. This is 
performed by the function referred to as "Evaluate Filtered 
Data," which is shown in further detail in FIG. 6B, to which 
reference is now made. 

At step 182 of Evaluate Filtered Data, a time slice of the 
previously filtered time segment is received. Proceeding 
next to step 183, the amplitude of this filtered signal is 
calculated. The amplitude is calculated using the following 
equation: 

Amplitude 
Max-Min 

2 

where max=the highest amplitude value in the time slice; 
and min=the lowest amplitude value in the time slice. 

At step 184 the frequency of the filtered signal is mea­
sured. This is performed by a function called "Measure 
Frequency of a Filtered Signal," which is shown in further 
detail in FIG. 6C. Referring to that figure, at step 192 the 
filtered time slice data is received. At step 194, the processor 
36 calculates the slope (i.e., the first derivative) of the 
filtered signal at each data point This slope is calculated 
with reference to the line formed by the previous data point, 
the data point for which the slope is being calculated, and the 
data point following it, although other methods could also be 
used. 

Proceeding next to step 196, each of the data point 
locations corresponding to a slope changing from a positive 
value to a negative value is located. Zero crossings are 
determined beginning at the maximum amplitude value in 
the filtered signal and proceeding for at least three zero 
crossings. The maximum amplitude value represents the 
closure of the vocal folds. Taking this frequency measure­
ment after the close of the vocal folds insures the most 
accurate frequency measurement. At step 198 the average 
distance between these zero crossing points is calculated. 
This average distance is the average period size of the signal, 
and thus the average frequency of the signal contained 
within this particular time slice can be calculated by dividing 
the sample rate by this average period. At step 200, the 
frequency of the signal and the average period size is 
returned to the calling function "Evaluate Filtered Data." 
Processing then continues at step 184 in FIG. 6B. 

Referring again to that figure, once the frequency of the 
signal has been determined, at step 186 it is determined 
whether that frequency falls within the cutoff frequencies of 
the current filter band. If so, step 188 is executed, wherein 
the frequency and the amplitude is stored in the '':lfreq" and 
the "ampi" arrays of the time slice's corresponding Higgins 
data structure. If the frequency does not fall within the cutoff 
frequencies of the current filter band, then the frequency is 
discarded and step 190 is executed, thereby causing the DSP 
36 to return to the calling function "Do Filter Pass." Pro­
cessing then continues at step 176 in FIG. 6A. 

As is shown in FIG. 6A, once the "Evaluate Filter" 
Function has been performed, and the frequency and ampli­
tude of the current frequency band has been determined, the 
DSP 36 proceeds next to program step 178. That step checks 
whether the last time slice has been processed. If not, then 

16 
been filtered, then step 180 is performed and the processor 
36 returns to the "Decompose a Speech Signal" function 
where processing continues at step 158 in FIG. 6. 

With continued reference to FIG. 6, the processor deter-
s mines at step 159 if the first filter band has just been used for 

this time segment. If so, the next step in the process is shown 
at program step 162. There, a function referred to as "Get 
Fundamental Frequency" is performed, which is shown in 
further detail in FIG. 6D, and to which reference is now 

10 
made. 

Beginning at step 202 of that function, the data associated 
with the current time segment is received. Next, the proces­
sor 36 proceeds to program step 204 and identifies, by 
querying the contents of the respective "ffreq" array 
locations, which of the time slices have frequency compo-

15 nents that are less than 350 Hz. This range of frequencies (0 
through 350 Hz) was chosen because the fundamental 
frequency for most speakers falls somewhere within the 
range of 70 to 350 Hz. Limiting the search to this range 
insures that only fundamental frequencies will be located. 

20 When a time slice is located that does have a frequency that 
falls within this range, it is placed in a histogram type data 
structure. The histogram is broken up into "bins," which 
correspond to 50 hz blocks within the O to 350 Hz range. 

Once this histogram has been built, the DSP 36 proceeds 
25 to step 206, and determines which bin in the histogram has 

the greatest number of frequencies located therein. The 
frequencies contained within that particular bin are then 
averaged, and the result is the Average Fundamental Fre­
quency (F 0) for this particular time segment. This value is 

30 then stored in DSP data memory 42. 
At step 208, the DSP 36 calculates the "moving" average 

of the average fundamental frequency, which is calculated to 
be equal to the average of the F

0
's calculated for the 

previous time segments. In the preferred embodiment, this 
35 moving average is calculated by keeping a running average 

of the previous eight time segment average fundamental 
frequencies, which corresponds to about two seconds of 
speech. This moving average can be used by the processor 
36 to monitor trends in the speaker's voice, such as a change 

40 in volume, and pitch, or even a change in speaker. 
Once the average fundamental frequency for the time 

segment and the moving average of the fundamental fre­
quency has been calculated, the processor 36 then enters a 
loop to determine whether the individual time slices that 

45 make up the current time segment have a fundamental 
frequency f0 component. This determination is made at step 
210, wherein the processor 36, beginning with the first time 
slice, compares the time slice's various frequency compo­
nents (previously identified and stored within the :lfreq array 

50 in the corresponding data structure) to the average funda­
mental frequency F O identified in step 206. If one of the 
frequencies is within about 30% of that value, then that 
frequency is deemed to be a fundamental frequency of the 
time slice, and it is stored as a fundamental f

0 
in the time 

55 slice Higgins data structure, as is indicated at program step 
214. As is shown at step 212, this comparison is done for 
each time slice. At step 216, after each time slice has been 
checked, the DSP 36 returns to the Decompose a Speech 
Signal routine, and continues processing at step 162 in FIG. 

60 6. 

the program continues in the loop, and proceeds to program 65 
step 176 to again operate the current band filter on the next 
time slice, as previously described. If the last time slice has 

At step 160 in that figure, the processor 36 checks if the 
last pair of cutoff frequencies (fL and fH) has yet been used. 
If not, the processor 36 continues the loop at step 154, and 
obtains the next set of cutoff frequencies for the next filter 
band. The DSP 36 then continues. the filtering process as 
described above until the last of the filter bands has been 
used to filter each time slice. Thus, each time segment will 
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be filtered at each of the filter bands. When complete, the 
Higgins data structlll'e for each time slice will have been 
updated with each a clear identification of the frequency, and 
its amplitude, contained within each of the various filter 
bands. Advantageously, the frequency data has thus far been 5 
obtained without utilizing an FFf approach, and the prob­
lems associated with that tool have thus been avoided. 

Once the final pair of cutoff frequencies has been used at 
step 160, step 166 causes the DSP 36 to execute a return to 
the main program illustrated in FlG. 4. Having completed 10 
the Decompose a Speech Signal portion of the program 
method, there exists a Higgins Data structlll'e for each time 
slice. Contained within that structlll'e are various sound 
characteristics culled from both time domain data and fre­
quency domain data. These characteristics can now be 15 
utilized to identify the particular sound, or phoneme, carried 

18 
This is accomplished at step 236, where each unvoiced time 
slice having an average amplitude Ls that goes through a 
maximum is identified as a "point of maximum intelli-
gence." Again, the corresponding PMI variable within the 
appropriate Higgins data structlll'e is filled with a PMI value. 

The host processor 54 then proceeds to program step 238 
wherein the "dlll'ation" of each time slice identified as a PMI 
point is determined by calculating the number of time slices 
that have occurred since the last PMI time slice occurred. 
This dlll'ation value is the actual PMI value that is placed 
within each time slice data structlll'e that has been identified 
as being a "point of maximum intelligence." The host 
processor 54 then retlll'ns, as is indicated at step 240, to the 
main calling routine shown in FlG. 4. 

Referring again to that figlll'e, the next functional block 
performed is the "Evaluate" function, shown at 108. This 
function analyzes the sound characteristics of each of the 
time slices identified as points of maximum intelligence, and 
determines the most likely sounds that occlll' dlll'ing these 

by the signal. In the preferred embodiment, the series of 
program steps used to implement this portion of the program 
method are stored within the host program memory 58, and 
are executed by the Host Sound Processor 54. 

This first function performed by the host sound processor 
54 is illustrated in the block labeled "Point of Maximum 
Intelligence" shown at item 106 in FlG. 4. In this function 
the processor 54 evaluates which of the Higgins data struc~ 
tlll'es are critical to the identification of the phoneme sounds 25 
contained within the time segment. This reduces the amount 
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time slices. This is generally accomplished by comparing the 
measlll'ed sound characteristics (i.e., the contents of the 
Higgins structlll'e) to a set of standard sound characteristics. 
The sound standards have been compiled by conducting 
tests on a cross-section of various individual speaker's 

of processing needed to identify a phoneme, and inslll'es that 
phonemes are acctll'ately identified. 

One example of the detailed program steps used to 
implement this function are shown in FlG. 7, to which 30 
reference is now made. The process begins at step 230, 
where the host sound processor 54 receives each of the 
Higgins Data Structlll'es for the current time segment via the 
host interface 52, and stores them within host data memory 
60. At step 232, for all time slices containing a voiced sound, 35 
the absolute value of the slope of each filtered signal 
frequency is calculated, and then summed. The slope of a 
particular filtered signal is preferably calculated with refer­
ence to the frequencies of the signals located in the imme­
diately adjacent time slices. Thus, for the filtered signal 40 
associated with the second frequency band, its slope is 
calculated by referencing its frequency with the correspond-
ing filter signal frequencies in adjacent time slices (which 
are located in the second array location of the respective 
:!freq array). The sum of the absolute value of each filtered 45 
signal's slope for a time slice is then stored in the sumSlope 
variable of each applicable Higgins data structlll'e. 

The host processor 54 then proceeds to program step 234. 
At this step, a search is conducted for those time slices which 
have a sumSlope value going through a minimum and which 50 
also have an average amplitude Ls that goes through a 
maximum. The time slices which satisfy both of these 
criteria are time slices where the formant frequencies are 
changing the least (i.e., minimum slope) and where the 
sound is at it highest average amplitude (i.e., highest Ls), 55 
and are thus determined to be the point at which the dynamic 
sound has most closely reached a static or target sound. 
Those time slices that satisfy both criteria are identified as 
''points of maximum intelligence," and the corresponding 
PMI variable within the Higgins data structlll'e is filled with 60 
a PMI value. Other time slices contain frequency compo­
nents that are merely leading up to this target sound, and thus 
contain information that is less relevant to the identification 
of the particular phoneme. 

Having identified which ''voiced" time slices should be 65 
considered "points of maximum intelligence," the same is 
done for all time slices containing an "unvoiced" sound. 

sound patterns, identifying the characteristics of each of the 
sounds, and then formulating a table of standard sound 
characteristics for each of the forty or so phonemes which 
make up the given language. 

Referring to FlG. 8, one example of the detailed program 
steps used to implement the Evaluate function are illus­
trated. Beginning at program step 242, each of the time 
slices identified as PMI points are received. At step 244, the 
host processor 54 executes a function referred to as "Cal­
culate Harmonic Formant Standards." 

The Calculate Harmonic Formant Standards function 
operates on the premise that the location of frequencies 
within any particular sound can be represented in terms of 
"half-steps." The term half-steps is typically used in the 
musical context, but it is also a helpful in the analysis of 
sounds. On a musical or chromatic scale, the frequency of 
the notes doubles every octave. Since there are twelve notes 
within an octave, the frequency of two notes are related by 
the formula: 

UPPER NOTE=(LOWER NOTE)*2"'12, 

where n is the number of half-steps. 
Given two frequencies ( or notes), the number of half-steps 

between them is given by the equation: 

s 
12*!og ( Upper Frequency 

Lower Frequency 

Log(2) 

) 

Thus, the various frequencies within a particular sound 
can be thought of in terms of a musical scale by caiculating 
the distance between each component frequency and the 
fundamental frequency in terms of half-steps. This notion is 
important because it has been found that for any given 
sound, the distance (i.e. the number of half-steps) between 
the fundamental frequency and the other component fre­
quencies of the sound are very similar for all speakers­
men, women and children. 

The Calculate Harmonic Formant Standards function 
makes use of this phenomania by building a "standard" 
musical table for all sounds. Specifically, this table includes 
the relative location of each of the sound's frequency 
components in terms of their distance from a fundamental 



5,640,490 
19 

frequency, wherein the distance is designated as a number of 
half-steps. This is done for each phoneme sound. This 
standard musical table is derived from the signal character­
istics that are present in each sound type (phoneme), which 
are obtained via sample data taken from a cross-section of 5 
speakers. 

Specifically, voice samples were taken from a represen­
tative group of speakers whose fundamental frequencies 
cover a range of about 70 Hz to about 350 Hz. The voice 
samples are specifically chosen so that they include all of the 10 
forty or so phoneme sounds that make up the English 
language. Next, the time domain signal for each phoneme 
sound is 2 evaluated, and all of the frequency components 
are extracted in the manner previously described in the 
Decompose function using the same frequency bands. 15 
Similarly, the amplitudes for each frequency component are 
also measured. From this data, the number of half steps 
between the particular phoneme sound's fundamental fre­
quency and each of the sound's component frequencies is 
determined. This is done for all phoneme sound types. A 20 
separate x-y plot can then be prepared for each of the 
frequency bands for each sound. Each speaker's sample 
points are plotted, with the speaker's fundamental frequency 
(in half-steps) on the x-axis, and the distance between the 
measured band frequency and the fundamental frequency (in 25 
half-steps) on the y-axis. A linear regression is then per­
formed on the resulting dam, and a resulting "best fit line" 
drawn through the data points. An example of such a plot is 
shown in FIGS. 12A-12C, which illustrates the representa­
tive data points for the sound "Ah" (PASCII sound 024), for 30 
the first three frequency bands (shown as Bl, B2 and B3). 

Graphs of this type are prepared for all of the phoneme 
sound types, and the slope and the y-intercept equations for 
each frequency band for each sound are derived. The results 
are placed in a tabular format, one preferred example of 35 
which is shown in TABLE II in Appendix A. As is shown, 
this table contains a phoneme sound (indicated as a PASCII 
value) and, for each of the bandpass frequencies, the slope 
(m) and the y-intercept (b) of the resulting linear regression 
line. Also included in the table is the mean of the signal 40 
amplitudes for all speakers, divided by the corresponding Ls 
value, at each particular frequency band. Alternatively, the 
median amplitude value may be used instead. 

As can be seen from the graph in FIGS. 12A-12C, the 
data points for each of the speakers in the test group are 45 
tightly grouped about the regression line, regardless of the 
speaker's fundamental frequency. This same pattern exists 
for most all other sounds as well. Further, the pattern extends 
to speakers other than those used to generate the sample 
data. In fact, if the fundamental frequency and the frequency 50 
band locations (in half-steps) are known for any given sound 
generated by any given user, the corresponding sound type 
(phoneme) can be determined by comparison to these stan­
dard values. 

The Calculate Harmonic Formant Standards function uti- 55 
lizes this standard sound equations data (TABLE m to build 
a representative musical table containing the standard half­
step distances for each sound. Importantly, it builds this 
standards table so that it is correlated to a specific funda­
mental frequency, and specifically, it uses the fundamental 60 
frequency of the time slice currently being evaluated. The 
function also builds a musical table for the current time 
slice's measured data (i.e., the Higgins structure fo and :ffreq 
data). The time slice "measured" data is then compared to 
the sound "standard" data, and the closest match indicates 65 
the likely sound type (phoneme). Since what is being 
compared is essentially the relative half-step distances 
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between the various frequency components and the funda­
mental frequency-which for any given sound are consistent 
for every speaker-the technique insures that the sound is 
recognized independently of the particular speaker. 

One example of the detailed program steps used to 
accomplish the "Calculate Harmonic Formant Standards" 
function is shown in FIG. SA, to which reference is now 
made. Beginning at program step 280, the Higgins structure 
for the current time slice is received. Step 282 then converts 
that time slice into a musical scale. This is done by calcu­
lating the number half-steps each frequency component 
(identified in the "Decompose" function and stored in the 
:ffreq array) is located from the fundamental frequency. 
These distances are calculated with the following equation: 

12*log( 4-) 
60(log(2)) 

where N=l through 15, corresponding to each of the differ­
ent frequencies calculated in the Decompose function and 
stored in the :ffreq array for this time slice; and f0 =the 
fundamental frequency for this time slice, also stored in the 
Higgins data structure. The value 60 is used to normalize the 
number of half-steps to an approximate maximum number 
of half-steps that occur. 
The results of the calculation are stored by the host processor 
54 as an array in the host processor data memory 60. 

Having converted the time slice to the musical scale, the 
processor 54 next enters a loop to begin building the 
corresponding sound standards table, so it too is represented 
in the musical scale. Again, this is accomplished with the 
standard equations data (TABLE m, which is also stored as 
an array in host data memory 60. 

Beginning at step 284, the host processor 54 obtains the 
standard equations data for a sound, and queries whether the 
current time slice contains a voiced sound. If not, the 
processor 54 proceeds to program step 290, where it calcu­
lates the number of half-steps each frequency component 
(for each of the frequency bands previously identified) is 
located from the fundamental frequency. The new "stan­
dards" are calculated relative to the fundamental frequency 
of the current time slice. The formula used to calculate these 
distance is: 

-m *fo+b 
60 

where m=the slope of the standard equation line previously 
identified; b=the y-intercept of the standard equation line 
previously identified; f0 =fundamental frequency of the cur­
rent time slice; and the value 60 is used to normalize the 
number of half-steps to an approximate maximum number 
of half-steps that occur. 

This calculation is completed for all 15 of the frequency 
bands. Note that unvoiced sounds do not have a "fundamen­
tal" frequency stored in the data structure's f0 variable. For 
purposes of program step 290, the frequency value identified 
in the first frequency band (i.e. contained in the first location 
of the ffreq array) is used as a "fundamental." 

If at step 284 it is determined that the current time slice 
is voiced, the host sound processor 54 proceeds to program 
step 286 and queries whether the current standard sound is 
a fricative. If it is a fricative sound, then the processor 54 
proceeds to step 290 to calculate the standards for all of the 
frequency bands ( one through fifteen) in the manner 
described above. 
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If the current sound is not a fricative, the host processor 
54 proceeds to step 288. At that step, the standards are 
calculated in the same manner as step 290, but only for the 
frequency bands 1 through 11. 

After the completion of program step 288 or step 290, the 5 
processor 54 proceeds to step 292, where it queries whether 

22 
five smallest found thus far, the corresponding standard 
sound is saved in the Higgins structure in the POSSIBLE 
PHONEMES array at step 268. The processor then proceeds 
to step 270to check if this was the last sound standard within 
the array and, if not, the next standard is obtained at program 
step 272. The same comparison loop is then performed for 
the next standard sound. If at step 266 it is found that the 
calculated Euclidean distance is not one of the five smallest 
distances already found, then the processor 54 discards that 
sound as a possibility, and proceeds to step 270 to check if 
this was the final standard sound within the array. If not, the 
next sound standard is obtained at program step 272, and the 
comparison loop is re-executed. 

This loop continues to compare the current time slice data 

the final standard sound in the table has been processed for 
this time slice. If not, the next sound and its associated slope 
and intercept data are obtained, and the loop beginning at 
step 284 is re-executed. If no sounds remain, then the new 10 
table of standard values, expressed in terms of the musical 
scale, is complete for the current time slice (which has also 
been converted to the musical scale). The host processor 54 
exits the routine at step 294, and returns to the Evaluate 
function at step 244 in FIG. 8. 

Referring again to that figure, the host processor 54 next 
executes program step 250 to query whether the current time 
slice is voiced. If not, the processor 54 executes program 
step 246, which executes a function referred to as "Multi­
variate Pattern Recognition." This function merely com- 20 
pares "standard" sound data with "measured" time slice 
data, and evaluates how closely the two sets of data corre­
spond. In the preferred embodiment, the function is used to 
compare the frequency (expressed in half-steps) and ampli­
tude components of each of the standard sounds to the 25 

15 to standard sound data until it is determined at step 270 that 
them are no remaining sound standards for this particular 
time slice. At that point, step 274 is performed, where each 
of the sound possibilities previously identified (up to five) 
are prioritized in descending order of probability. The pri­
oritization is based on the following equation: 

Probability 
( 

SM-ED 
SM ) 

NUMBER of values - 1 

frequency ( also expressed in half-steps) and amplitude com- where ED=Euclidean Distance calculated for this sound; 
ponents of the current time slice. A close match indicates SM=the slum of all EDs of identified sound possibilities. 
that the time slice contains that particular sound (phoneme). The higher the probability value, the more likely that the 

One example of the currently preferred set of program corresponding sound is the sound contained within the time 
steps used to implement the "Multivariate Pattern Recogni- 30 slice. Once the probabilities for each possible sound have 
tion" function is shown in the program flow chart of FJG. been determined, the processor 54 proceeds to step 276, and 
SB, to which reference is now made. Beginning at step 260, returns to the calling routine Evaluate at step 246 in FJG. 8. 
an array containing the standard sound frequency compo- The Higgins structure now contains an array of the most 
nent locations and their respective amplitudes, and an array probable phonemes (up to five) corresponding to this par-
containing the current time slice frequency component loca- 35 ticular time slice. Host Processor 54 then performs step 248 
tions and their respective amplitudes, are received. Note that to determine if there is another time slice to evaluate. If there 
the frequency locations are expressed in terms of half-step is, the processor 54 reenters the loop at step 242 to obtain the 
distances from a fundamental frequency, calculated in the next time slice and continue processing. If no time slices 
"Calculate Harmonic Formant Standards" function. The remain, the processor 54 executes step 260 and returns to the 
standard amplitude values are obtained from the test data 40 main calling routine in FJG. 4. 
previously described, examples of which are shoWn in If at step 250, it was instead determined that the current 
TABLE Il, and the amplitude components for each time slice time slice contained a voiced sound, then the host sound 
are contained in the Higgins structure "amplitude" array, as processor 54 proceeds to program step 252. At this step, the 
previously described. host processor 54 determines whether the sound carried in 

At step 262, the first sound standard contained in the 45 the time slice is a voiced fricative, or if it is another type of 
standards array is compared to the corresponding time slice voiced sound. This determination is made by inspecting the 
data. Specifically, each time slice frequency and amplitude Relative Amplitude (RA) value and the :frequency values 
"data point" is compared to each of the current sound contained in the :!freq array. If RA is relatively low, which in 
standard frequency and amplitude "data points." The data the preferred embodiment is any value less than about 65, 
points that match the closest are then determined. 50 and if there are any frequency components that are relatively 

Next, at program step 264, for the data points that match high, which in the preferred embodiment is any frequency 
most closely, the Euclidean distance between the time slice above about 6 kHz, then the sound is deemed a voiced 
data and the corresponding standard data is calculated. The fricative, and host 54 proceeds to program step 254. 
Euclidean distance (ED) is calculated with the following Otherwise, 54 proceeds to program step 256. 
equation: 55 Program steps 254 and 256 both invoke the "Multivariate 

ED= 

i=n [ ( standard({;) - measured({;) 
~ measured(fi) 

(standard(a,)- measured(a,) 
measured(a,) 

Where n=the number of data points compared; "f' indi­
cates :frequency; and "a" indicates amplitude. 

At program step 266, this distance is compared to the 
distances found for other sound standards. If it is one of the 

Pattern Recognition" routine, and both return a Higgins 
structure containing up to five possible sounds, as previously 
described. After completing program step 254, the host 
processor 54 will get the next time slice, as is indicated at 

60 step 248. 
However, when program step 258 is completed, the host 

processor 54 will execute program step 258, which corre­
sponds to a function referred to as "Adjust for Relative 
Amplitude." This function assigns new probability levels to 

65 each of. the possible sounds previously identified by the 
"Multivariate Pattern Recognition" routine and stored in the 
Higgins data structure. This adjustment in probability is 
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based on yet another comparison between the time slice data 
and standard sound data. One example of the presently 
preferred program steps needed to implement this function 
is shown in FJG. SC, to which reference is now made. 

Beginning at program step 300, the relative amplitude 
(RA) for the time slice is calculated using the following 
formula: 

RA 
L, 

MaxAmpl 

where Ls is the absolute average of the amplitude for this 
time slice stored in the Higgins Structure; and MaxAmpl is 
the "moving average" over the previous 2 seconds of the 
maximum Ls for each time segment (10,240 data points) of 
data. 

The host processor 54 then proceeds to program step 304 
and calculates the difference between the standard relative 
amplitude calculated in step 300, and the standard relative 
amplitude for each of the probable sounds contained in the 
Higgins data structure. The standard amplitude data is 
comprised of average amplitudes obtained from a represen­
tative cross-sample of speakers, an example of which is 
shown in TABLE III in the appendix. 

Next, at program step 306 the differences are ranked, with 
the smallest difference having the largest rank, and the 
largest difference having the smallest rank of one. Proceed­
ing next to program step 308, new probability values for 
each of the probable sounds are calculated by averaging the 
previous confidence level with the new percent rank calcu­
lated in step 306. At program step 310, the probable sounds 
are then re-sorted, from most probable to least probable, 
based on the new confidence values calculated in step 308. 
At step 312, the host processor 54 returns to the calling 
routine "Evaluate" at program step 258 in FJG. 8. 

Referring again to FJG. 8 having completed the Adjust for 
Relative Amplitude routine, the host sound processor pro­
ceeds to program step 248 and determines whether another 
time slice remains. If so, the processor 54 reenters the loop 
at step 242, and processes a new time slice in the same 
manner as described above. If not, the processor 54 executes 
step 260 and returns to the main calling routine in FJG. 4. 

The next step performed by the sound recognition host 
processor 54 is shown at block 110 in FJG. 4 and is referred 
to as the "Compress Phones" function. As already discussed, 
this function discards those time slices in the current time 
segment that are not designated "points of maximum intel­
ligence." In addition, it combines any contiguous time slices 
that represent "quiet" sounds. By eliminating the unneces­
sary time slices, all that remains are the time slices (and 
associated Higgins structure data) needed to identify the 
phonemes contained within the current time segment This 
step further reduces overall processing requirements and 
insures that the system is capable of performing sound 
recognition in substantially real time. 

One presently preferred example of the detailed program 
steps used to implement the "Compress Phones" function is 
shown in FJG. 9, to which reference is now made. Beginning 
at program step 316, the host sound processor 54 receives 

24 
At this point, there exists in the host processor data 

memory 60 a continuous stream of Higgins data structures, 
each of which contains sound characteristic data and the 
possible phoneme(s) associated therewith. All unnecessary, 

5 irrelevant and/or redundant aspects of the time segment have 
been discarded so that the remaining data stream represents 
the "essence" of the incoming speech signal. Importantly, 
these essential characteristics have been culled from the 
speech signal in a manner that is not dependent on any one 

10 
particular speaker. Further, they have been extracted in a 
manner such that the speech signal can be processed in 
substantially real time-that is, the input can be received and 
processed at normal rate of speech. 

Having reduced the Higgins structure data, the Compress 
Phones function causes the sound recognition host processor 

15 54 to place that data in host data memory 60 in program step 
324. Proceeding next to program step 326, the host sound 
processor 54 returns to the main portion of the program 
method in FJG. 4. 

As is shown in that figure, the next portion of the program 
20 method corresponds to the function referred to as the "Lin­

guistic Processor." The linguistic Processor is that portion 
of the method which further analyzes the Higgins structure 
data and, by applying a series of higher level linguistic 
processing techniques, identifies the word or phrase that is 

25 contained within the current time segment portion of the 
incoming speech signal. 

Although alterative linguistic processing techniques and 
approaches could be used, one presently preferred set of 
program steps used to implement the Linguistic Processor is 

30 shown in the flow chart of FJG. 10. Beginning at program 
step 350 of that function, the host sound processor 54 
receives the set of Higgins structure data created by the 
previously executed Compress Phones function. As already 
discussed, this data represents a stream of the possible 

35 phonemes contained in the current time segment portion of 
the incoming speech signal. At program step 352, the 
processor 54 passes this data to a function referred to as 
"Dictionary Lookup." 

In one preferred embodiment, the Dictionary Lookup 
40 function utilizes a phonetic-English dictionary that contains 

the English spelling of a word along with its corresponding 
phonetic representation. The dictionary can thus be used to 
identify the English word that corresponds to a particular 
stream of phonemes. The dictionary is stored in a suitable 

45 database structured format, and is placed within the dictio­
nary portion of computer memory 62. The phonetic dictio­
nary can be logically separated into several separate dictio­
naries. For instance, in the preferred embodiment, the first 
dictionary contains a database of the most commonly used 

50 English words. Another dictionary may include a database 
that contains a more comprehensive Webster-like collection 
of words. Other dictionaries may be comprised of more 
specialized words, and may vary depending on the particular 
application. For instance, there may be a user defined 

55 dictionary, a medical dictionary, a legal dictionary, and so 
on. 

the existing sequence of time slices and the associated 
Higgins data structures. At program step 318, processor 54 60 
eliminates all Higgins structures that do not contain PMI 
points. Next, at program step 320 the processor 54 identifies 
contiguous data structures containing "quiet" sections, and 
reduces those contiguous sections into a single representa­
tive data structure. The PMI duration value in that single 65 
data structure is incremented so as to represent all of the 
contiguous "quiet" structures that were combined. 

All languages can be described in terms of a particular set 
of phonetic sounds. Thus, it will be appreciated that although 
the preferred embodiment utilizes an English word 
dictionary, any other phonetic to non-English language 
dictionary could be used. 

Basically, Dictionary Lookup scans the appropriate dic­
tionary to determine if the incoming sequence of sounds ( as 
identified by the Higgins data structures) form a complete 
word, or the beginnings of a possible word. To do so, the 
sounds are placed into paths or "sequences" to help detect, 
by way of the phonetic dictionary, the beginning or end of 
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possible words. Thus, as each phoneme sound is received, it 
is added to the end of a all non-completed "sequences." Each 
sequence is compared to the contents of the dictionary to 
determine if it leads to a possible word. When a valid word 
( or set of possible words) is identified, it is passed to the next 5 
functional block within the Linguistic Processor portion of 
the program for further analysis. 

By way of example and not limitation, FIG. l0A illus­
trates one presently preferred set of program steps used to 
implement the Dictionary Lookup function. The function 10 
begins at program step 380, where it receives the current set 
of Higgins structures corresponding to the current time 
segment of speech. At program step 384, the host sound 
processor 54 obtains a phoneme sound (as represented in a 
Higgins structure) and proceeds to program step 386 where 15 
it positions a search pointer within the current dictionary that 
corresponds to the first active sequence. An "active" 
sequence is a sequence that could potentially form a word 
with the addition of a new sound or sounds. In contrast, a 
sequence is deemed "inactive" when it is determined that 20 
there is no possibility of forming a word with the addition of 
new sounds. 

Thus, at program step 386 the new phonetic sound is 
appended to the first active sequence. At program step 388, 
the host processor 54 checks, by scanning the current 25 
dictionary contents, whether the current sequence either 
forms a word, or whether it could potentially form a word by 
appending another sound(s) to it If so, the sequence is 
updated by appending to it the new phonetic sound at 
program step 390. Next, at program step 392, the host 30 
processor determines whether the current sequence forms a 
valid word. If it does, a 'new sequence' flag is set at program 
step 394, which indicates that a new sequence should be 
formed beginning with the very next sound. If a valid word 
is not yet formed, the processor 54 skips step 394, and 35 
proceeds directly to program step 396. 

If at step 388 the host processor 54 instead determines, 
after scanning the dictionary database, that the current 
sequence would not ever lead to a valid word, even if 
additional sounds were appended, then the processor 54 40 
proceeds to program step 398. At this step, this sequence is 
marked "inactive." The processor 54 then proceeds to pro­
gram step 396. 

26 
active sequence result in a common word break. If yes, the 
processor 54 will output all of the valid words that have been 
identified thus far to the main calling routine portion of the 
Linguistic Processor. The processor 54 will then discard all 
of the inactive sequences, and proceed to step 384 to obtain 
the next Higgins structure sound. If at step 408 it is instead 
determined that a primary word has not yet been finished, 
the processor 54 will proceed directly to program step 384 
to obtain the next Higgins structure sound. Once a new 
sound is obtained at step 384, the host processor 54 proceeds 
directly to step 386 and continues the above described 
process. 

As the Dictionary Lookup function extracts words from 
the Higgins structure data, there may certain word possi­
bilities that have not yet been resolved. Thus, the Linguistic 
Processor may optionally include additional functions which 
further resolve the remaining word possibilities. One such 
optional function is referred to as the "Word Collocations" 
function, shown at block 354 in FIG. 10. 

Generally, the Word Collocations function monitors the 
word possibilities that have been identified by the Dictionary 
Lookup function to see if they form a "common" word 
collocation. A set of these common word collocations are 
stored in a separate dictionary database within dictionary 
memory 64. In this way, certain word possibilities can be 
eliminated, or at least assigned lower confidence levels, 
because they do not fit within what is otherwise considered 
a common word collocation. One presently preferred 
example of the program steps used to implement this par­
ticular function are shown, by way of example and not 
limitation, in FIG. lOB, to which reference is now made. 

Beginning at program step 420, a set of word possibilities 
are received. Beginning with one of those words at step 422, 
the host sound processor 54 next proceeds to program step 
424 where it obtains any collocation(s) that have been 
formed by preceding words. The existence of such colloca-
tions would be determined by continuously comparing 
words and phrases to the collocation dictionary contents. If 
such a collocation or collocations exist, then the current 
word possibility is tested to see if it fits within the colloca­
tion context. At step 428, those collocations which no longer 
apply are discarded. The processor 54 then proceeds to step 
430 to determine if any word possibilities remain, and if so, 
the remaining word(s) is also tested within the collocation 
context beginning at program step 422. 

Once this process has been applied to all word 
possibilities, the processor 54 identifies which word, or 
words, were found to "fit" within the collocation, before 
returning, via program step 436, to the main Linguistic 

At step 396, the processor 54 checks if there are any more 
active sequences to which the current sound should be 45 
appended. If so, the processor 54 will proceed to program 
step 400 and append the sound to this next active sequence. 
The processor 54 will then re-execute program step 388, and 
process this newly formed sequence in the same manner 
described above. 50 Processor routine. Based on the results of the Collocation 

If at program step 396 it is instead determined that there 
are no remaining active sequences, then host sound proces-
sor 54 proceeds to program step 402. There, the 'new 
sequence• flag is queried to determine if it was set at program 
step 394, thereby indicating that the previous sound had 55 
created a valid word in combination with an active sequence. 
If set, the processor will proceed to program step 406 and 
create a new sequence, and then go to program step 408. If 
not set, the processor 54 will instead proceed to step 404, 
where it will determine whether all sequences are now 60 
inactive. If they are, processor 54 will proceed immediately 
to program step 408, and if not, the processor 54 will instead 
proceed to step 406 where it will open a new sequence 
before proceeding to program step 408. 

At program step 408, the host sound processor 54 evalu- 65 
ates whether a primary word has been completed, by que­
rying whether all of the inactive sequences, and the first 

routine, certain of the remaining word possibilities can then 
be eliminated, or at least assigned a lower confidence level. 

Another optional function that can be used to resolve 
remaining word possibilities is the "Grammar Check" 
function, shown at block 356 in FIG. 10. This function 
evaluates a word possibility by applying certain grammatical 
rules, and then determining whether the word complies with 
those rules. Words that do not grammatically fit can be 
eliminated as possibilities, or assigned lower confidence 
levels. 

By way of example, the Grammar Check function can be 
implemented with the program steps that are shown in FIG. 
l0C. Thus, at step 440, a current word possibility along with 
a preceding word and a following word are received. Then 
at step 442, a set of grammar rules, stored in a portion of host 
sound processor memory, are queried to determine what 
"part of speech" would best fit in the grammatical context of 
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the preceding word and the following word. If the current 
word possibility matches this "part of speech" at step 444, 
then that word is assigned a higher confidence level before 
returning to the Linguistic Processor at step 446. If the 
current word does not comply with the grammatical "best 
fit" at step 444, then it is assigned a low confidence level and 
returned to the main routine at step 446. Again, this confi­
dence level can then be used to further eliminate remaining 
word possibilities. 

Referring again to FIG. 10. having completed the various 
functions which identify the word content of the incoming 
speech signal, the Linguistic Processor function causes the 
host sound processor 54 to determine the number of word 
possibilities that still exist for any given series of Higgins 
structures. 

If no word possibilities have yet been identified, then the 
processor 54 will determine, at program step 366, if there 
remains a phonetic dictionary database (i.e., a specialized 
dictionary, a user defined dictionary, etc.) that has not yet 
been searched. If so, the processor 54 will obtain the new 
dictionary at step 368, and then re-execute the searching 
algorithm beginning at program step 352. If however no 
dictionaries remain, then the corresponding unidentified 
series of phoneme sounds (the unidentified ''word") will be 
sent directly to the Command Processor portion of the 
program method, which resides on Host computer 22. 

If at program step 358 more than one word possibility still 
remains, the remaining words are all sent to the Command 
Processor. Similarly, if only one word possibility remains, 
that word is sent to the directly to the Command Processor 
portion of the algorithm. Having output the word, or pos­
sible words, program step 370 causes the host sound pro­
cessor 54 to return to the main algorithm, shown on FIG. 4. 

As words are extracted from the incoming speech signal 
by the Linguistic Processor, they are immediately passed to 
the next function in the overall program method referred to 
as the "Command Processor," shown at function block 114 
in FIG. 4. In the preferred embodiment, the Command 
Processor is a series of program steps that are executed by 
a Host Computer 22, such as a standard desktop personal 
computer. As already noted, the host computer 22 receives 
the incoming words by way of a suitable communications 
medium, such as a standard RS-232 cable 24 and interface 

28 
constitute an application command. If the word is an appli­
cation command word, then it is passed directly, at step 458, 
to the intended application. 

If the incoming word is neither a operating system 
5 command, or an application command, then program step 

460 is executed, where it is determined whether the Com­
mand Processor is still in a "command mode." If so, the 
word is discarded at step 464, and essentially ignored. 
However, if the Command Processor is not in a command 

10 
mode, then the word will be sent directly to the current 
application as text. 

Once a word is passed as a command to either the 
operating system or application at program steps 454 and 
458, the host computer 22 proceeds to program step 466 to 
determine whether the particular command sequence is yet 

15 complete. If not, the algorithm remains in a "command 
mode," and continues to monitor incoming words so as to 
pass them as commands directly to the respective operating 
system or application. If the command sequence is complete 
at step 466, then the algorithm will exit the command mode 

20 at program step 470. 
In this way, the Command Processor acts as a front-end to 

the operating system and/or to the applications that are 
executing on the host computer 22. As each new word is 
received, it is selectively directed to the appropriate com-

25 puter resource. Operating in this manner, the system and 
method of the current invention act as a means for entering 
data and/or commands to a standard personal computer. As 
such, the system essentially replaces, or supplements other 
computer input devices, such as keyboards and pointing 

30 devices. 
Attached hereto at Appendix B, and incorporated herein 

by reference, is an example of a computer program listing 
written in the "C" programming language, which serves to 
illustrate one way in which the method of the present 

35 invention was implemented to perform real-time, user­
independent speech recognition. It should be recognized that 
the system and method of the present invention are not 
intended to be limited by the program listing contained in 
Appendix B, which is merely an illustrative example, and 

40 that the method could be implemented using virtually any 
other programming language other than "C." 

66. The Command Processor then receives each word, and 
determines the manner by which it should be used on the 45 
host computer 22. For example, a spoken word may be input 

ill. SUMMARY AND SCOPE OF THE 
INVENTION 

In summary, the system and method of the present inven­
tion for speech recognition provides a powerful and much 
needed tool for providing user independent speech recogni­
tion. Importantly, the system and method extracts only the 
essential components of an incoming speech signal. The 
system then isolates those components in a manner such that 
the underlying sound characteristics that are common to all 
speakers can be identified, and thereby used to accurately 
identify the phonetic make-up of the speech signal. This 
permits the system and method to recognize speech utter­
ances from any speaker of a given language, without requir­
ing the user to first "train" the system with specific voice 
characteristics. 

as text directly into an application, such as a wordprocessor 
document. Conversely, the spoken word may be passed as a 
command to the operating system or application. 

Referring next to FIG. 11, illustrated is one preferred 50 
example of the program steps used to implement the Com­
mand Processor function. To begin, program step 450 causes 
the host computer 22 to receive a word created by the 
Linguistic Processor portion of the algorithm. The host 
computer 22 then determines, at step 452, whether the word 55 
received is an operating system command. This is done by 
comparing the word to the contents of a definition file 
database, which defines all words that constitute operating 
system commands. If such a command word is received, it 
is passed directly to the host computer 22 operating system, 60 
as is shown at program step 454. 

If the incoming word does not constitute an operating 
system command, step 456 is executed, where it is deter­
mined if the word is instead an application command, as for 
instance a command to a wordprocessor or spreadsheet. 65 
Again, this determination is made by comparing the word to 
another definition file database, which defines all words that 

Further, the system and method implements this user 
independent speech recognition in a manner such that it 
occurs in substantially "real time." As such, the user can 
speak at normal conversational speeds, and is not required to 
pause between each word. 

Finally, the system utilizes various linguistic processing 
techniques to translate the identified phonetic sounds into a 
corresponding word or phrase, of any given language. Once 
the phonetic stream is identified, the system is capable of 
recognizing a large vocabulary of words and phrases. 
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While the system and method of the present invention has 
been described in the context of the presently preferred TABLE II-continued 
embodiment and 'the examples illustrated and described 
herein, the invention may be embodied in other specific APPENDIX A 
ways or in other specific forms without departing from its 5 SOUND Y-spirit or essential characteristics. Therefore, the described PASCH FREQ SLOPE IN'IERCEPT 
embodiments and examples are to be considered in all VALUE BAND# (m) (b) AMPLITUDE 
respects only as illustrative and not restrictive. The scope of 24 15 0 0 0 the invention is, therefore, indicated by the appended claims 9 1 27.3808 0.0891 0.6873 rather than by the foregoing description, and all changes 10 9 2 46.0161 0.117744 0.6969 
which come within the meaning and range of equivalency of 9 3 57.4503 0.132157 0.2288 
the claims are to be embraced within their scope. 9 4 59.863 0.113996 0.3164 

9 5 67.1216 0.130564 0.16726 
9 6 685702 0.119971 0.10475 

TABLE II 9 7 72.1892 0.122477 0.04561 
15 9 8 73.8496 0.11908 0.04229 

APPENDIX A 9 9 77.1308 0.125179 0.02519 
9 10 78.0586 0.118421 0.02%1 

SOUND Y- 9 11 81.6235 0.125473 0.02507 
PASCH FREQ SLOPE IN'IERCEPT 9 12 0 0 0 
VALUE BAND# (m) (b) AMPLITUDE 9 13 0 0 0 

20 
9 14 0 0 0 

1 23.925 0.0639 0.73378 9 15 0 0 0 
2 43.1006 0.116964 0.08242 14 1 29.9976 0.0967 0.6035 
3 54.5453 0.1132 0.01025 14 2 40.7298 0.0901 0.73174 
4 60.7934 0.111916 0.01257 14 3 55.0417 0.117045 0.24344 
5 62.7092 0.0989 0.06235 14 4 58.4921 0.107211 0.10904 
6 66.9046 0.105248 0.07415 14 5 65.8377 0.119586 0.04517 
7 68.9042 0.101159 0.098 25 14 6 65.9093 0.100399 0.05183 
8 709394 0.102078 0.05573 14 7 709514 0.113684 0.03564 
9 73.8657 0.103871 0.0297 14 8 72.519 0.107896 0.02398 

1 10 76.6542 0.10%61 0.01606 14 9 75.3182 0.113199 0.01906 
1 11 78566 0.105545 0.021% 14 10 76.5463 0.108146 0.01425 
1 12 0 0 0 14 11 79.4491 0.109836 0.01929 
1 13 0 0 0 30 14 12 0 0 0 
1 14 0 0 0 14 13 0 0 0 
1 15 0 0 0 14 14 0 0 0 
3 1 31.0818 0.0948 0.7639 14 15 0 0 0 
3 2 37.6375 0.0787 0.2279 17 1 26.9756 0.076984 0.84656 
3 3 54.8824 0.115936 0.02602 17 2 51.8834 0.148419 0.1327 
3 4 59.882 0.103487 0.05287 35 17 3 509061 0.0955 0.06494 
3 5 61.8428 0.097235 0.11788 17 4 60.211 0.111777 0.01722 
3 6 67.4577 0.107712 0.10825 17 5 63.4817 0.104% 0.01704 
3 7 69.8282 0.106478 0.04873 17 6 67.1155 0.106036 0.01187 
3 8 719363 0.104027 0.02985 17 7 70.9826 0.112958 0.0102 
3 9 74.1275 0.105246 0.02271 17 8 71.1014 0.0997 0.00844 
3 10 75.6143 0.102906 0.00936 

40 
17 9 74.2932 0.106116 0.00498 

3 11 79.3344 0.106665 0.01144 17 10 76.5634 0.107109 0.0043 
3 12 0 0 0 17 11 80.2467 0.0114159 0.00328 
3 13 0 0 0 17 12 0 0 0 
3 14 0 0 0 17 13 0 0 0 
3 15 0 0 0 17 14 0 0 0 
7 1 35.8081 0.117513 0.7151 17 15 0 0 0 
7 3 55.9232 0.122236 0.05651 45 21 1 35.6987 0.118874 0.8169 
7 4 59.2746 0.105329 0.201 21 2 429284 0.104448 0.6282 
7 5 64.3502 0.1115% o.15908 21 3 51.6091 0.106709 0.09954 
7 6 66.8912 0.105726 0.10852 21 4 59.6202 0.108802 0.01004 
7 7 70.5895 0.110907 0.07466 21 5 64.0317 0.107957 0.01519 
7 8 72.3561 0.108349 0.03763 21 6 66.9097 0.10484 0.01394 
7 9 74.6623 0.108032 0.02601 50 21 7 70.2666 0.107929 0.01664 
7 10 76.825 0.11056 0.0184 21 8 71.7338 0.102196 0.01172 
7 11 79.5416 0.110216 0.02638 21 9 75.2727 0.1112 0.0042 
7 12 0 0 0 21 10 76.7847 0.107923 0.00334 
7 13 0 0 0 21 11 79.5333 0.109177 0.0076 
7 14 0 0 0 21 12 0 0 0 
7 15 0 0 0 55 21 13 0 0 0 

24 1 26.3645 0.0772 0.5820 21 14 0 0 0 
24 2 43.4946 0.095061 0.71981 21 15 0 0 0 
24 3 50.796 0.0974 0.46648 26 1 94.161 0.346415 0.4687 
24 4 60.6949 0.122010 0.05332 26 2 28.8099 0.0448 0.8466 
24 5 65.2771 0.116403 0.03806 26 3 55.6297 0.107713 0.09751 
24 6 669481 0.106186 0.05735 

60 
26 4 40.9908 0.025 0.14443 

24 7 71.0327 0.1114422 0.03654 26 5 63.7703 0.103867 0.08847 
24 8 72.5388 0.108871 0.03031 26 6 56.7514 0.0615 0.02578 
24 9 76.0082 0.116995 0.01378 26 7 64.7022 0.0792 0.02344 
24 10 77.3385 0.112669 0.017 26 8 979576 0.22901 0.01238 
24 11 78.6243 0.104959 0.01591 26 9 66.7865 0.0708 0.00421 
24 12 0 0 0 26 10 72.7685 0.087492 0.00633 
24 13 0 0 0 65 26 11 74.6368 0.0865 0.00621 
24 14 0 0 0 26 12 0 0 0 
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TABLE II-continued TABLE II-continued 

APPENDIX A APPENDIX A 

SOUND Y- 5 SOUND Y-
PASCH FREQ SLOPE IN'IERCEPT PASCH FREQ SLOPE IN'IERCEPT 
VALUE BAND# (m) (b) AMPLITUDE VALUE BAND# (m) (b) AMPLITUDE 

26 13 0 0 0 90 11 79.5101 0.110944 0.00961 
26 14 0 0 0 90 12 0 0 0 
26 15 0 0 0 10 90 13 0 0 0 
29 1 37.5589 0.13441 0.7303 90 14 0 0 0 
29 2 29.1422 0.0426 0.6409 90 15 0 0 0 
29 3 55.5325 0.11215 0.1421 94 1 33.01 0.10304 0.9353 
29 4 56.7644 0.095904 0.18553 94 2 19.5992 0.0222 0.6894 
29 5 62.0948 0.103664 0.04658 94 3 54.2337 0.102615 0.14631 
29 6 66.5342 0.104791 0.01132 15 94 4 58.7361 0.106557 0.12756 
29 7 68.3164 0.0982 0.0095 94 5 62.8017 0.106312 0.02257 
29 8 71.9616 0.104908 0.01173 94 6 69.182 0.120343 0.02135 
29 9 73.2931 0.100259 0.00455 94 7 70.1864 0.108033 0.00881 
29 10 75.6625 0.102199 0.00503 94 8 71.856 0.105312 0.00561 
29 11 77.4381 0.0989 0.00525 94 9 75.8229 0.114387 0.00194 
29 12 0 0 0 

20 
94 10 76.1835 0.10575 0.00151 

29 13 0 0 0 94 11 79.8682 0.110951 0.00182 
29 14 0 0 0 94 12 0 0 0 
29 15 0 0 0 94 13 0 0 0 
31 1 24.0535 0.065356 0.59022 94 14 0 0 0 
31 2 46.3754 0.123127 0.06093 94 15 0 0 0 
31 3 50.9352 0.091369 0.04107 58 1 30.5155 0.104315 0.5317 
31 4 56.8214 0.0948 0.02801 25 58 2 41.1473 0.098 0.0945 
31 5 60.8415 0.089737 0.0319 58 3 52.6775 0.101027 0.05875 
31 6 63.9034 0.0906 0.02579 58 4 57.3355 0.0976 0.04413 
31 7 66.7104 0.0894 0.01022 58 5 61.881 0.0968 0.03921 
31 8 69.1107 0.0879 0.00956 55 6 65.1193 0.0969 0.03265 
31 9 71.9378 0.094015 0.00827 58 7 68.0574 0.0971 0.02773 
31 10 73.6224 0.0913 0.00389 30 58 8 69.5643 0.092299 0.02098 
31 11 77.2013 0.0941 0.00562 58 9 72.7544 0.0979 0.01637 
31 12 0 0 0 58 10 74.551 0.096685 0.01433 
31 13 0 0 0 58 11 77.332 0.098928 0.01997 
31 14 0 0 0 58 12 79.5717 0.095093 0.01385 
31 15 0 0 0 58 13 82.1972 0.0959 0.01263 
33 1 36.1683 0.136196 0.6386 35 58 14 84.515 0.0962 0.01425 
33 2 40.7677 0.0997 0.08579 58 15 86.3601 0.0958 0.01486 
33 3 51.0809 0.0938 0.01947 60 1 29.8209 0.097751 0.5843 
33 4 57.2837 0.0961 0.02064 60 2 45.0992 0.117747 0.08934 
33 5 61.365 0.0925 0.02314 60 3 54.3205 0.10593 0.08591 
33 6 64.1689 0.0924 0.01728 60 4 58.4529 0.10563 0.05837 
33 7 67.4613 0.0944 0.00754 

40 
60 5 64.9092 0.112361 0.04366 

33 8 66.918 0.0806 0.00404 60 6 66.8778 0.107116 0.0514 
33 9 72.5547 0.0951 0.00525 60 7 71.3666 0.115105 0.03134 
33 10 74.3771 0.095119 0.00264 60 8 72.4539 0.107843 0.02406 
33 11 77.5436 0.0966 0.003 60 9 74.8978 0.10941 0.01706 
33 12 0 0 0 60 10 77.1449 0.110471 0.01527 
33 13 0 0 0 60 11 79.5827 0.110523 0.02061 
33 14 0 0 0 45 60 12 82.3536 0.110665 0.01226 
33 15 0 0 0 60 13 84.722 0.108912 0.01252 
36 1 25.128 0.0677 0.6428 60 14 86.9515 0.109566 0.01057 
36 2 42.9834 0.110396 0.11144 60 15 88.7968 0.10925 0.01331 
36 3 50.5331 0.0918 0.04302 62 1 30.3312 0.109582 0.566 
36 4 57.1574 0.0935 0.0187 62 2 39.1704 0.0809 0.05756 
36 5 60.3679 0.0872 0.03721 50 62 3 55.2685 0.113607 0.04723 
36 6 64.1232 0.0916 0.03611 62 4 58.3998 0.105309 0.02906 
36 7 67.7702 0.0953 0.01658 62 5 65.0247 0.113936 0.02563 
36 8 69.967 0.0934 0.013 62 6 66.6728 0.105247 0.02394 
36 9 71.8082 0.0916 0.00673 62 7 70.1915 0.108396 0.0195 
36 10 74.66 0.0975 0.00614 62 8 72.2755 0.106131 0.02091 
36 11 77.0475 0.0955 0.0072 55 62 9 74.8135 0.10855 0.03041 
36 12 0 0 0 62 10 76.3984 0.106234 0.03623 
36 13 0 0 0 62 11 78.4797 0.103104 0.08269 
36 14 0 0 0 62 12 81.142 0.104107 0.05008 
36 15 0 0 62 13 84.3696 0.107884 0.03896 
90 1 34.559 0.117681 0.8455 62 14 85.96 0.10425 0.03301 
90 2 45.7616 0.123735 0.6897 

60 
62 15 88.0833 0.15053 0.02503 

90 3 52.5577 0.110983 0.04924 66 1 24.9269 0.0789 0.6188 
90 4 60.4452 0.116582 0.0076 66 2 48.3858 0.135315 0.06155 
90 5 65.0779 0.113763 0.00872 66 3 54.5496 0.109284 0.02282 
90 6 66.9828 0.107816 0.0152 66 4 58.3009 0.100643 0.07583 
90 7 70.2725 0.108867 0.01178 66 5 64.9467 0.11328 0.1037 
90 8 72.0092 0.106249 0.01369 66 6 66.4737 0.103452 0.1555 
90 9 75.4537 0.113103 0.00705 65 66 7 69.2804 0.104905 0.1263 
90 10 76.8398 0.110225 0.00562 66 8 71.5304 0.103333 0.0981 
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TABLE II-continued TABLE III-continued 

APPENDIX A RELATIVE-AMPLITUDE STI\NDARDS 

SOUND Y- 5 
RELATIVE 

PASCII FREQ SLOPE IN'IERCEPT PHONEME PASCII AMPLITUDE 
VALUE BAND# (m) (b) AMPLITUDE SOUND VALUE STANDARD 

66 9 73.733 0.103675 0.0839 3 75 
66 10 76.5636 0.108794 0.06358 w 85 75 
66 11 78.8226 0.107965 0.0813 10 ee 1 75 
66 12 81.1678 0.10551 0.03163 94 75 
66 13 84.3501 0.108437 0.01738 y 82 75 
66 14 86.1132 0.106013 0.01169 I 90 75 
66 15 87.6284 0.103334 0.00849 sh 65 65 

ng 36 65 
15 ch 116 55 

m 31 55 
n 33 50 TABLE III si 66 50 
j 115 50 RELATIVE-AMPLITUDE STI\NDARDS t 41 40 

20 
g 48 40 

RELATIVE k 47 40 PHONEME PASCII AMPLITIJDE -th 60 40 SOUND VALUE STANDARD z 62 40 
s 61 35 ah 23 95 h 76 35 uh 22 95 d 42 30 ah 24 95 25 V 58 30 0 21 95 b 40 30 a 9 85 p 39 25 u 19 85 f 57 25 er 29 85 th 59 20 e 7 75 

A 5 75 30 
00 17 75 
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APPENDIX B 

------································ 
-- "-•:PA'-:1.n.c --

Copyright Syn.arg■tic■ 1993. 19!14 

Nrittan by i.. :Briui. lrloncur 

• warning CaD!:l.de:nt.ia.l Material 

• Rrop•rty of Syn•rg•tic■ 

• r.!opyrig-ht 1!!3, 1!1'4 All Right■ 11.-•:t"T■d ......................... ······••/ 
tli:fdef' _cpluaplu, 

extern •c• { 
hndU 

'1,mdaf CRT 

linclud■ cvi.Dctav1.h.,, 

#iuclude <ViDdOY■X.h> 

U.ncluda c:mwyat•.h> 
U.nclude •dap,h• 

#include •dap911g.h• 

#iuclud■ •11valtd,h• 

finclud• •Z1..1.911,t.h• 

llnclud■ •bacb.h• 

tlinclude •faderata.h• 

IUnclud■ • _fadarat.h" 
Unclud■ •dsp-cpu.h* 
11.ncluda • ■rag:1.na.h• 

linclud■ •pascii.h• 

lbu::lud■ •uaclar.b.• 
linclud■ c■J:T:D.0.b> 

Un.elude cctype..h> 

,. 10240 + S * :156 */ 
lda:Ci.ne vm>ATASlZE (SEGSJ:Zi • J.OJ 

■ eruct CCQIIIAJIDLIKS cla, /* coaimd liil.a cpticc■ */ 
axt: ,rn doubl■ Au,:li toryhllg■ {lflJX _ .A.OT:IITOI.Y] 1 

/• t.lob&l& •/ 

atatic IIIC!I_11AVR_OPDr_ll1JIJI.Sl Ma-Para,, 

atat1C MCI_JtBCORD_PllKS 

JnffiP lnmdl•d1 

UINT uDSR,gr 

BINS'r1ltC!.I htna-t., 

int '"vb_data • NULL. 

Soundl!il\mbar. 

Par:10Zllil'.uabar, 

Totalllicx-obea • 0, 

Nic:c®aa • O, 

.cacall• • 01 

SetpUJUI 

Jtec:ordParma, 

mciJError; 

C!bar ■ :i:SOlJlld.PilaMUl■ (llllPAT'B} - "&r.1:aap.vav•. 
szRootoir(XA.%PAmJ; 

l!'l'.LE •tpll; 

i11t: Port.ID, 

llP_OPTS AppOpta•{SRC_lllICBaOPHom:, DIST_l'Okr, Wl.l., :mn.t,, /•CCK1•/t}1 

/• Local Prototypes •/ 

vo.id P.roc .. aWava!'ile(c!Uu' •wavaFilal t 

void Giva!'ilaTo:tl:cond(char •SOUlldFil■P ■ th} 1 

II ,•tutf 

at~":l•:t DSPHIGGDl:S { 
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38 

cbar type, /• tnl•tb•r it•s Voiced, U:nvoic.-d or 
Qu.1et: "/ 

int loci t• array locatiori. of where period ■ tart• 
•1 

int size, /• period ah• • r 
int duration; /• 1:i. aill1aecOD.da •/ 
int L., /• •~9'• a:qi,lituda • / 
int Ld, , .. 
int 

Po, 

:r.:t:r~(JlllPOltJU.X'?S]J 
/• l'wadaaental frequency • / 
/• Poraant Pr~u.ch• • / 

int ~l [KllPOIJWITS] 1 

int acr, 
/* amplitude o:C fora&nt • s • / 
/• :Zero Crouio!'l Jtate •/ 

), 

BWD hCP'Olbld1 

loag ru PASCAL Jl&i.aN:e.d~Oc(IINHn bNnd, tl'IRT .. 11, Wllll.AX 
llOOL IniUpplic.at.ioa(auDLII: hIDat~ca), 
!IOOL Init:Iutanc•(BAXDLS binatanc •• lot .n.c..d.ShDVJ I 

if ( 1-.b_d&t:a • Ua.t •) ... llcc{Vl;:DA'rASJ:ZB•sizeofliDtJ)J •• :inr.L1.} { 

!prbtf l•tdwz'r. •out ot a.ory wltll• t.ryi119 to .. 11oc vtl_data\n") 1 
exit:(0) 1 

TCid ClMXLupO 
{ 

if (vb_da.taJ 

tree(vb_d&tal, 

vb_data. • IIULLJ 

, .............................................................................. ........._._ ......................... . 
roxt'Iotf; lliDXain(JUJmLE, JU.BDLE~ LPSft, iutJ 
POD>OSz: call■ initialization fU!letion, proc•u•• -•••!J• loop ...................................................................................................................... , 

iri.t PASCAL •l~iill~I,% htnstanca. DXDLZ »revlnatuce, LPSTJI: LpClldL:ill•, 
int: :a.CmdSbav) ... 

if CI :b::t,:l.t.Application (hin•tancaJ l 
rat::u.na (FALSIE) J 

i~ I l!J:iitl••tance fhln.atance. :a.C!DdSbow)) 
return 11'.U..SEI, 

while tG•t:XH■-g•l,._.g:, :mr.t.Lr lfULL, MOLL)) 
'?raa•l■td•u•~ I..Ug), 
DhpatchX-■■ag• (.llUg) l 

r■tw::u <••g. w:u,r■-) , 
} // DD OP Willlla:l.:a..() 

Ftl?IICrIOK1 Ini Upplicaticm(!WIDLB:) 
---~·············· 

PtmPOS.I: Initialiaea wil1dow data and reg:l.at:•r• wiudow claa• ___________ ......................................................... / 
:IOOL ID:l.t:Application (mBDLE blu.st:.anca) 

MlrDCLJ.SSwc:1 

vc.lpa1:Cla1 .... ■ • "Dlil'•aillCl11a"1 
vc •• tyle ■ cs_DIDuw I cs_vu:ouw, 
wc.lpfa.lfAdh01:, • -.1J1.1mdP%ac1 
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Yc.,:bCl ■Kxtra • 01 

wc.cbWadD::Cra - o, 
we ,h.Inat:ao.c• • hin..tta:nce, 
wc.b.I:ccll. LaadICIOQ(R'C'Ll., I»t_APJLIC'ATIOH)J 
WC:.hC,,i.1'■0r • LO ■ dCur■ or{llnJl.L, IDC_llRO'lf)I 

WC ,bttraackp'olll:ld - c■ tstockOo:J•ctfW!IITl_!IIUJ'S!t) I 
wc.lp■ :lllen\llfg■ • XAltStll'l'RZSOCRCS!MDl"O'_l), 

r•turn (bghterCla .. (Ii.we)), 
} // mm or IDitApplicaticmO 

-----·······················--------FtDrCTIOlh lnitin■ ta.nce (DNDI.J:, ii:Jt) 

BOOL :CnitlD■ tH1ce(IUJIDI.Z hln■ tance, int nCmdShowl 

Aln..t • b.tn■tane■1 

40 

hWad • Craat■lfindow (•DSPJ&a.inCla■■•• •DSP Kain•, 11.!l_OVDLAPPEI>lfI)ll)OW, 
cw_usn::IFJ.ULT, CW_tlS:ID.PJ.U'LT, c"_'O'SIDl:FAtJLr, CW_tl'SEDZPA.OLT, 
Rt1lot., J!VLI., hin.ata.nce, Rt1LLl, 

it llh~d) 

return (PALSl:I l 

.!!!hoWW.indow(b'IIDd, SW_Sl(()WJ I 

Dpdat•Window(hWncf), 

r•tum [Tl.tr.I), 

} // mm OP lnitIDJ11tanc■ O 

, ...................................................... ____ _ 
l'tJHC'l'IOlt1 X&i.a"'1d.Proc llQNDLS, intl 
~SZ1 S•v■■ iut.anca l::l&udl ■ ad create• uin window ______ ......................... ""'""'""'"""·· .................... ____ ........ , 

long FAit PASCAL KaiDIIDd.PrOC (!PIHD hWnd, UDil' Ug-. 'NPARAJI wPa.ras, LIAIAK lParaa> 
{ 

.. ad.it 

hSavcur, 

cue WJI_CltDTZ: 

hllenui 

g_fpPbon•erii. .. (J'ltl 0 JtroI.L, 

.Iu-1:AppOptadJ I 

OUt.putDabugSt.ing(•\ni'roce■-or Started\n•) 1 
X.OadCur•or (KOLL, IDC'_llROM) 1 
Loa.d.C1:1raor(1'tJLL, IDC_WAil'} I 
bNe.aa • <ktxeriu lblf11d) r 
c:heekllenuitn.fbJle11u, 

lD.M _ !bllI:CJ2.0l'IIOl'iE+App0pt■. ■ouret:ID-S1<:_KICBJl:OPIIO!II, 
JUl'_CEJ:CXBD)J 

-mK_Dlf'Av:IFILK♦AppQpta.De■tm-D!CST_lfAVEJ'lLZ, 
U_CDCDID)1 

uDSPXsg • Riagiat111rtfindo-WXe■■a;a(•DSPNotifylle■■aga•J, 
hCPVW.r:id - unnml:rtrLL, 
hcP'tfllud • rinlflfindcv! "CPOllainClaH•. HULLJ J 
U(hC'l't7b.4 •• (JnOm):tmt.I.} 

WiZXXae(•cpu.u:••• SN_SIION), 
hOtlWnd • Pindllindow{"'C.PQX&inClan•. WU.) J 

raturu 01 
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dialog b«ic 

»cr_ro I IIICI_nON ! 

Uecordi'araa), 

5,640,490 

} // DID OP 'NII_Clll.U 
c.a.•• __ 01:SD.OY: 

IWIDU 

S&•dpp0pt• () J 

42 

h't'empl, b'l'a;,4 J 

hT-.;,1 • IIWIDI.J:)llDLL1 
hl'tulp:.t • (IWO)LJ:)nt.Lt 

b'l'llll/01 • GlObal:,trKandl•( (LPVOID] .lP110pta.#:11WaYie!'il~) 1 
b'1'-.i2 - Glo1'alttra'.AJ111U•( (LPVOIDlJ.ppOpt•·••Pbou-.7.ile) J 
h'l'M1)1 • Oloba1FrH(bT-ai>l)1 
4T.-pl • Gl~lFrH lb'l'.-pl) J 

:11cfZ%ror ■ 110:1.sane.ca.u.nd(WavtParaa,wD•vicell), 
IICI_Ct.OSI, XCI_'N'.LIT, (DWOJU>} ,waveP&nu); 

Po•tJIHU.t•CbCft7N:nd, ww_cr.osir, 0, OLJ, 

retw:u o, 

ea•• NII_CmaQND, 

awitch(vPara) 

ca■e IDIC_lllT' 

DeatroyMindcw(h'lhl.dl 1 

return o, 
} // :nm OIi' IDX_UI'?' 

cu• ID• - STllT I 

it (wPar---IDK_ST..U.T) 

It1itSound()1 

// to allow S'l'OP to :be :pr .. ■-d 
// 1ntiantiaoa.ally fall• throllP t.o mx_sroP 
OU.tputDabagS:trJ11g[•J..cord..ui.g- , , • \n•J, 
if !AppOpt.. ■aurc~D <• .SltC:_XICD.OPKONEJ 
{ 

a.ciBrror • 

NCI_JU:CORD, XCI_NOT:IFY' l 

IICI_U:CORD_ovn:u.Itt, (DJIOIU)) 

DialosrBoxP&.rui;(binst, DJ:SIRTRU'otJRCJ: ( IDD_DLU,001} , 

tifdaf HOld'XLK 

IWllltJ< 
L>VOID 

TH•SoUDc!{] 1 

h)/'nd, (DLGPIOCJ lt:eeo::-dlllgProe. 
(LPMAXJ 

Ou.tputDebugStr:lng(•Done 1.eeO.t'din:r\n•) J 
sat.Cursor(LDadCur■ or(lllOLL,JPC_WJ.IT) l J 
H (AppOpts, ■ourcaID ,c;• SRC_10.VJFJU) 

if (AppOpt. .DHtID •• DKSl'_l'HONIDIEFlt.E} 
{ 

fopen(App()pt•. ■ ZPbOlllaeJ'ile, •v•t·J I 
landit 
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Ufd•t HOIIPILI: 

t.o.ilif 

l.28)1 

(LPStJtlAppOpt■ .•11Phon...rih) 1 

44 

if f&pp0pt•.Dut:ID > DES~_HAVBPil.lJ 

OUtputD.tiug.String{•Giving file 

if (AppOpta,De■ tID •• DZST_PROM'Dll::PILI:) 
( 

fclo•• [g_tppAO.D.-Pil•l J 

g_fpPhon-.J'il• • RUI.l.1 

b'fearip • (KAIIJILlr:)llULI.1 

bT,aip • Q'l.ob•lAlloc(~J't'R ) GIID_SBJ.U. 

lp'l'ap • CLl'VOID)QlobULocl:Ch.Tamp)J 
l ■ trcpy(Lp,reqi,, 

DSi'_CPU'_ICSCI_PKmRD'P.I:ts, (LP.\U.KI lP'ltlDPI J 

hrn■ t.}1 

DSP _CJU_MSG_lKI'I'OP'i"S, OI.I 1 

lpTap • ILPVOID) GlobaltiDlock [hTalp) 1 
h2'911p • Glab.lh••Utl'ap} f 

hSavCur • S■tcur■c;r; lbSaTCurl , 
return o, 

) / / lllD 01" :W._STOP 
ca■• IDII_CPr!ClfS i 

JllPJtOC pOption.aDlgProcJ 

pOptioaal:llgProc • K&ltel'roclc■ tancetOpticnsDlgl'roc, 

%lialogBoz. Cb.Ia.at, DUJrrll:SOOJ:CI: (ZDO _ Ol'TIOIJS) , 
hlhld., p()ption■Dlg-Proc} : 

FruProcia■tance [pOpl:iott■Dl;P~c), 
s..veApp(lpt■ () 1 

S■n----■•9• (l:I.CP't111ad, uDSPlug, 

ea■ e lDK_SKICltOPBONlC, 
ca■■ :IDk_SM'.1.VfflLEt 
ca ■■ IPX_SJilBO!fZKZl'ILJ:1 

,..... 
blknu • Qetxan.u{Altndl, 
Checkm:an.u!:ta.(hkea.u, 

4ppOpt:1 .101,J,rceID-,.U)k_SN::CCJ:OPl!JOlm-SllC'_KICEI.OH:On. 

w.ta.r,ui-llm_SIIIQOHota~SRC_XICIIROPHOll'.ZJ 

xP'_tnfC".IIClll)I r 

A;pp0pt• .•ourr;:eID ■ 

return o, 

casa IDM_DJU.VIUL1'1 
case. IDK_DP!l:OIIIDl7:::CLE1 

-=-•• IDX_DS~1 
ca■a lmf_DIO! 

hKeli.u .. Getx.nu(b'lfndJ, 
Checkllanult«albX&D.U, 

- Page 73 -

hXe:nu1 

Docket No.: ln17.2 



4 

7 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

45 
5,640,490 

46 

~pOpta . .n..tID+IDK_l>WA.Vlr:J'~-l;l~ST_ lllVl!:PILB. 

llP' _ IJWCB%:Cll:SI>) I 

Cb.•~anult-(i.enu, lfl'&r ... IQ' _CDaEI>) 1 

App0ptti .DHtID " 
vP.uaa-ll>K_Dlt'AVXFILB+tllST_WAVBF:U,Kr 

r•tuzu 01 

det&ult: 

return (n..:t:N'iadovJ'roc(bMod., &Ii, YParui, lP&ru:,J J 1 
} / /•w!tch. wluaa 

} // ca■e NN_cmawm 
datault1 

ret'llX11(!HifNindowProc{hWrid ... 9', vPar.-.. lPax->) J 
} // l:KD 07 awitchlmgl 

, ...................................... ________ ............ . 
1'UKC'fIOK1 IniUppOpt.l 

......... --.. ····················----void. Int ta.pp()p~• (TO:l.dl 
{ 

lWII>:LJ: 

bTa.pl ■ (JIAHDLE) liftl'LLJ 

bTe.pl • UIMIDU)RUL.L, 
bT,empl • t.llobdAU.oc(GPTP.. 10) 1 

h°hllp2 • GlobaUlloc(GPn. 10) I 
.lppOpta. ■ !11.W&.,..File • (char •1al.ObalLoclclb1'aapll1 
.AppOpts . .az~h.on.-Pih • (.:bf," •JGlob&lI,oc:Jc{hTaip2)1 
App°"t•-•011.rc•I:D ■ O.tltivataProf:llel:a.t f•Satt:lllg••• •■ourceID•, 

SRC_ICICD.OHOll'l:, "dlp-epu,inl•l 1 
AppCfit.1.:ba1tttl • UatPriT•teProtileI1:1.t: (•.sett:l:4g••· "Delt:.ID", 

DIST_P01.l', •ciap-cpu.ini"l J 

Chtl'riv•tefrofil■!P:r:lng ("'S•ttiaw••, •szl1111••Pil••, •r.eord,vav•, 
(LP~)~Oft■ .n'llla.vaJ'il•, 10, •dQ,-cpu..ini•J, 

GetPriTatdrofil•StrJngc•s•ttiDI'••• ••zeboaa■Pil••• •word••• 
(LPSTR.>Appapta .azPi.ou....,-11■• 10, •dap-qu.iui•J, 

AppOpt1.lort • Ge.tPriTat■l!roUlelut (•S•tt.i:a.ga•, •Port•, 1/ .. COJf.1•/, 
•dsp-cpu.iui•) r 

} // DID 01 ID.it.App0ptaO 

P'tDl'CT:tOJf: SavdppOptll 
P'tml'OSK ~ Sav• the applieat:lou optioua, 

void !av■.lppOpt, (void) 
{ 
char iDt9u.f:r(17] I 

1tritaPrivatePro.fiI.■Strin9 (•settia.ga•, ••oureem• ~ 
itoalAppOpta.•ourc::•ID. htJtutt, 10}, .. dllp-cpu..iJl.i•) 1 

Writ<■Privat.-li'rofileStri.ng' (•Satt:lllfC .. , .. .Daatm•, 
it:oa(AppOpt..0.-•tID, inUuff, 101, •c1.sp-cpu.ini•J, 

wri taPri.-at•7rotUaStrJc.g r •s•ttU1911•, •• zW&v■Pile•, 
l:J.l'Bn)AppO;pta . .s:zlfaff!'ila, •d,ap-cpu.. illi•J 1 

l(.d.tePrivataProfilaStri:cg ("Settlllg• ... ·•~Pll.oa.-.J'.Ua .. , 
(LPSTlll.AppOpta.•zPboa-■ rile, •dsp-c::pu,iqi•I, 

ttri tal'ri vat.i-rofil•StrUlg (•Sat;tiD9'■ •, •tort•, 
iti:>a(,lppOpta.Po:i:-t, iDthtt:, 10), ·dap•cpu.ini•J, 

} // Dl> OP' SavaAppOpta O 

/ ............................................................................................................................ . 
rtrJl'C'l'.lClff I Opt.iCD■Dl gProc 
Pttlt»OSl:1 Set opt.ion• th••• opt1.c- could h•T• •l:ready bee ratreived. 
f'rOIII tbe •.Jni fil■, ••t by "-• c::~ li:zi.a, 11Jl0/cr altered by tbi• 
dialog. 

••··•••••••••••••••••••••••••••••••-------••••••••••••••••••••••••/ 
BOOL ~ Optio111l)lgPrce{lDDm bwi:umlg, t7Ilrl' .. ". lll'Aall •»ar ... LPllAll: lP&r-) { 
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int nCount, 

•witch l■•V J { 

ca■• WM_IR:ITDIALOG: 

S•tl>l9Uatu:t(hvndDlg, JDC_1fAV11'ILI, (LPSTR)AppOpt.■ .uNava,il•J 1 
!letX>l!iit-Text (hwnd.Dlv. mc_PBCIIEDJl'ILJ:, 

SendDlg::ct--•H•!J• (bwudrllg, IDC_POI.T, CB_USS'l"C'ONTIHT, O, 011 
10% (nC'O'llll.t•11nCoUJ1t<•C1nCount++l 

cb.a.:r: nC~aae[8), 
w1print:t l•t:COIIIIIII._, •C'Oll\;d", rr.Countl 1 

SandDl§It----•••g•(hvndDl11, IDC_POltT. C!o_ADDSnilfG, o, 
(LPAUXJ HCo.N-...); 

sandDlgit..X■uage!hWD.d:Dlg, JDC_POltT, CB_SETCUltSIL, AppOpt■ .Part-1, 

caa ■ JOI_ COiDPHD 1 

a,witch (wPax-am) 

c••• :i:00:1:1 { 

/• ••v• ott opt.i~• ba,:e •f 
Cet»lgJta~t(hllffldDlg, IDC_llJ.V:l!'lLI, (LPSTRl.\ppOpt:a. ■ zWaveJ'il•. 80) i 

UIC_POl'l', 

GetDlgJt-.Tnt lbwn.aitl:;. JCC_PltORDU'tt.li:, 
(LPSfflAppOpta. ■:11:Phoa.a.aJ"ile, ao>, 

AppOpt:■ .Port • (int) SadDlgit..X.Hage (h"Udnlg, 

CB_GK'l'CtntaBL, 0, 0) + 1J 
/• There i■ no :t,raalr:/r■tlllrn b..re 0n purpo.1 ■ • f 

caaaIDCJJfCrL: 

SndDialog{bwndnlg, ,rPar .. ) J 

} / / am OP -Opt:f,.oa.DlgPTQc: { I 

I .................................................... ·-----·· .. •••• .. •••• ................. . 

II 

P'DllCTIOK1 Ioitsound 
PURPOSI: Init:ialiH th.a .!lound •tuU ii 11.•eded 

int. l.etV&J.•lJ 
eAU' !luft[:Z5Sl1 

i:f (:l»pOpt•.•ource:ID .::• SJLC'_KIClmOPllON:1) 
pritl.tf{•\m-m10v• :returu•d \d, •, r..ove(APPopts.a:i:Wava7il•J l 1 

// Iaiti&liH all tb.41 KC! st::r:uct.a:i;H, opm the WAVB_.l.lJD:IO devi.ce 
// and ael:. it. to ·HlOO H:aple■/•ec, lG bit■laampla, ste::r:•o 
..... t{i.W&"HP•rma. o. ■ izeof(XCI_lfAVl:_OPD_PJJP:XS>) I 
acuet(.c.RacordPani■, D, •iz-eof (JIC'I_lllil:COltD_.PADS) J, 
..... t (.C.SetP11.nu, 0, •izeo! [E:I_SBT_PAJltS)) 1 
R•c<>~d.P&n1a,dwe:allback • (nwom>tiwndF•d, 
RecordJ>a.t:ma.dwTo • fi0000I.J 
Rccordl'a:caa. dwl'rom • 0, 

I I ~ record tine ••t to 60 aecooda 

SaUanu .dwC•llback • {DWORD)h,n:ulJ'edi 
ietl"&rat:,dw.A.udia • IICI_SIT_AUDIO_ALL, 

S•thnu.nS.uaple■PerS■c ■ (DWORI>)44100t1 
S•tPa%a11.VliUIPerS&111pl• ■ 161 
SatPanu.w!'o:nu.trag - 11J.Vi_POU1AT_l'Cll'1 
1fav•P&::r:M.dwC&.llback • 1r.i-.ol.J)}bwi:1d1'1111d1 
lfaffPara,.Wl)CTiceID • lfAV'Z_IU.PPDi 
KayeJa:r.a .lpatr:11-.a.tlf ..... • • 1 

lilavel'arw.a,dvBufferSecooda • 10, 
1fa.vaPa~. lp•t%I>cY:l.c.e'l"ype. • •wave•uclio• 1 
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mcilrrar • actSe21.dC!~d(O, IIC'I_OPD, 
XCl_OHR_ZLDDT ' kCI_OPllf_TYPJ:, 
(:tllf0-'01 Q1'&¥eP•a•J; 

50 

seillrrar • acUeQd.Coaaand(W■va».a:raa.YI>evie■ID, l!CI_Sfl, 
KCI_Q.vi:_stt_lirnzas.llCPtl' I IICI_wAvz-_strr_CIWDRlas / 
JICI_lfAVl:_SST_iWIPLl:UIISEC J llCI_WAVZ_Sff_l'ODU.'l'TAQ, 
(DtrOID) i:Setl'uaa 

■c.iG■tsz-rorString l■eill:rror, luff, 255J r 

r■turra ••tValr 
} // Db 01' ?aitlO\LlldO 

1••·········································································· 7tDfC'lIOK1 'l'Hll.SOUQr:1 
Puat,0.!11' , Ondo 11:1:l tsound . ................................................................................................. / -roJ.d. '?eraSaqd.(voidJ { 

XCI_BAVZ_PUll!I Savel'&Ealll 
cur auf'fl255) 1 

ir l.lpp()pt.. ■ourcdll <• SII.C_JIIC!DOPl:Oln:) { 
J / ll'ow that I •a \llli.a.!l tha I.SCOll>mc; dialog .btm: to g■t tb■ STOP I/ MaHv■, tbia option .. au :a.ou:lng fro. t.b• IMII.U 

11'■vaParaa,'WD9Y1Calll, 11CI_S'l'OP. 
IIICI_hIT, CDWC>ll) .rswavaPanur 

fl savu record.ad sound to •1111:CORD.WA.V• 
/ / l:hi• •bculd be ..._d• variall,le 
SaYaPanu.lptileaaae • (char •)Al,pOpts.uWaYaJ'il•, 
mi:ihror • actSe:adComaiu,.d ( 

Wav.:Pa.ru,11DaviceID, EI_llVE, EJ_WAIT f JICJ_SJLVJ:_JJ.U,JC, fDWOMI ASavalaras 
J, 
bccu:d•~.dwPrca. 0 1 
// Play• back what. -• i:ec~ 

// U (~U.DHtlD <• DUT_KI.VVILI) { 

II 

zcill:rrcr • ■C!iji:adCamLIIDd { 
■1.YaP&UU.wDnicem, NC1_:PLA'l, KCI_UIT I JICI_PROX, 
(DNOm>} al.ecordPaza.s 

// Close and re-opeu WAV_Atn>IO dsvic• t0 :tlusl:l out 
// wbat ve ju•t :n'w'ed 
:mciBr:ror • 111Ci$911:1,dC~n.d ( 

■c:i:_Cl.OS:E, IIC'I_1fAlT., (D'lfORD) r,lhr,yeParx• 

aeu:rro:c- ■ ac:iSenclC~d { 
0, ltCI_Ol'Di, 

!, 

JICI_Ol'D'_'&l.DQl:n / KCI_OHlf_T'lP:r, 
(DWORD) Uf&'HP&r:aB 

11ciG•tErrorStria.g (mciError, Buff, 2S5) 1 
••-,•••:r:aa, lpatrSl-.Utll'&IUI ■ • •, 
mciSr:,:or,. aciS:e:ndC~( 

lfayaPa.raa,wnavicaID, MC:C_Sft, 
11c1_tG.Vl_srr_n~sHUAKH.:s I llC'Z_WAVZ:_sBT_CIIAJUISLS I 
NC:C_JD.Vl:_S:l'?'_SAJIPLISHR.Sl:IC I ICCI_nn_stt_POJUU.T'l"AO, (DNOiD} •seuanu 

a.:iGat.l'rrorSt:riag (aciError, Buff, 255), 
// Clo•• and rieopaa KAV_AUDIO deTic• to nusb. 011.t. 
// wbat •• ju.at aavad 
ar:il:rror • ac:iSac.cl.C'aa..nd ( 

EI_Ct.OSJ:, llC'I_'IIAI.T, (DNORD) 5,Wav•l'■ftl.B 
), 

aciGet1:rrorStri09 1.-cil:rrcr, BUft, .:Z55); 

-Page 76-
Docket No.: 13217.2 



4 

10 

11 

12 

13 

14 

15 

16 

17 

18 

51 
5,640,490 

52 

} // DD OP T•1":II.Scund(J 

1------········ .. ••••••••••••••••••••••••••••••••••••••••••••••••• mNCl':rOR; l•corcmlgProc lllJilmLS, IISG, "1'll.1X. :C.PJUlAIC) 
•inPOSB: prcc••••• a■cording dialog- hox to allow STOii ·····································••/ BOOL FAR PASCAL _,uport •■ci;,r®lgProc: (ll'lflf1> hWlld, UIHT :iii■---9'■, tl'Dtt wParu, LOM'G ll'a.rui) •tatic UIMT 

static WORD 

char 
WCou.ntar • O, 

11zluUer[1!511 

,witch l•Hasra) l 
ca•• Wk_ IHI TDIALOCh 

I I r■,at coUlltar 
wC'OUAt■r • OJ 

// ••t a 1/ltl a■cond timer 
11Tilll■::r • SatTUl■r[blftid, 16, 100, lil'JI.L)J 

return TJttr.1, 

ca■■ NX_l'IJIKl.1 

I I •very 1/lQt.h HICOD.d, upc11.ta th■ cowtt.r DD. •c:ra.ii. itaaf,.,n,counter, •zllutf■r, 10), 
S■ttll9It•TU:t (bJfnd, IDC_COt1Jr?, •zBufhr) 1 

rat'llrfl Tlltlll:1 

e.a,■ ,n,r_C:<:mlUllD: 

'.lnd.Dialcg(bltnd, WP&rlUD) I 
dat:■ult:: 

return l'At.S-J:1 

, ................. --------··-···················••*••··-························----········· .................... , void 
Proc .. •lfavePila (cbar "'N'&Ye)'il■J 

■truct IIIGGIN.S 
iut 

int 

PIY.ll 

int 

•thi•■1ggia.s, 
■truct IIGllIKS 
•trv.ct HICCXNS 
LPVOJ:O 

PROL• 

•p~■t • (atruct BIGGDlS •)01 
lp'l'hiaJilt., lpBi;■uft:, 
ll3iga~rr, 

pr1Qt!(•c%d> CouldlJ•t c;ipan NaTe Fil• 'sa\n•r 
Unt) f1,>t&", wav•l'U.-e), 

return, 

lifdaf Cll::r 

if ( clo.d~ I 

printfl •I.aa.di.!lg Ult. \a\n11 , lla••l'il11 >, 

#ifd•f CR'l' 

U , clo. ■oWld ) 
playfil•C 'N'avel'il• J, 

print:f( •\n\nTa•tiDg l'•r■<n:ri ltd -- Si&x1 \ic Ag'•r Id -- Sound Jld] \:ai •, 

auhjact[Pu•~•rJ ,.Hix, 
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SoundHullb•r, 
(Sou:ndWu.»•r < 1.2a r puc.H (Solllld!f'uSberl 

Xicrob•• • neall1 • o, 

/• S••k tc tll• at.art of th• ••l•cta4, ■ou:ad data •/ 
f'•••klfptr, (c:l.Q,t:r ... 1oc • ai:a:eaf(int)). nu_.HT) 1 

/• Ill.itialiH t.ha llSP atu:l!t "'/ 
if (dapllliti■liH ()) { 

return, 

/• InitiaU:a:• the SOWld Rac09Ditic111 bfin• • / 
// if !.ue~itial.iH( LGokA.t.KiflilH )) { 

II 

!lei::11:lllu ■ aga(hCP09Pnd, u!I.Shsg, DSP_C!JIQ'_W.SG_B~lUNPILS, OLI 1 

/• aucl 10:i:to into bu.ffar •/ 
wllil• ( lnuapta - raad._-T(tptr, pbwData)) I• a) { 

/"' Stmd t:ha ralf data ot'1' to tbe rcutioe which a1-lcka ue DSP • f lifdef !1.UDMU:J: 

tel■■ 

tand.1t' 

II 

II 

d.apl'roc■u1u.e.e-=r-( PhwData, prilt.riac:mata ) J 

c1-ii:troce11:&uff■r{ pRawata. pr.f.lt.radDat.., 21.wiuit• J, 

, .. con .... ut :trcm DSP hiftilU Uat to UO]O hiHiU lbt. Thing• 
ani coatl.inlfd. in the globe.hi pDSPIIList ■a.d dapllax.\llpl. •f 

pligg-ia.■ • 51DSPJILi■ t::, 

Jlax.la:pl • d.aplM.XAa;,11 

to tll..9 0010. •/ 
/ /sreProcealllligg:tn• ( p■i!Jg-ina, ICAxl.mpl } , 
9andlleH&51'■ (hCPDlfnd, uDStl11g, DSP_OD_-.SG_DDXPL, (LPll.Ul)~LPAJtQ(O, 

bBivBuf!~ .. (a&IIDr.J:JNUJ.I., 
.b:ai9:lluH • Glab•lA.l.loc(GPTJ:. I QIQX_8EU:J:, aiJ:.of(•t%Uct ■IGGIRSl•R~•rOfkod.all! 1 lpBigBuff • (LPVOIDJGlohalLoc:k(hlliglutf) 1 
lp'l'h.1 IP tr • lpll,ig.uff. 
tb:L•Big!ifi.o• • pDJHI,i■ t1 

// run thi ■ routine in place i:i•I/lvalua.te/Troi :Ln tlSPXAIH 
for(nCC'W:1.t .. 1, ncount <• Rwllbaro0t0Ua1 i:iC:owit-t+) 

wbile (thislliggiaa•:.n.xt: I• Nl:ll.I,) 

...cpy(lpTllUPtr, thi■BJggillJI, aiz'90f (atruct JUQGIRS)) t 
tlli■Xiwins ■ thbXiggins~:.i:iaxti 
{lstruct HIQGllfS '")lp'1'h:l. ■Pt:r}+1-1 

StmdMa■sage ChCPmrnd, uD5Pll■g. :CSP_ CPO_ IISG _ Dtll',.l,$1', (LPlllK) lpUgBUff) 1 
lPJli51BuH ■ (LPVOID)GlobalUnlock(hBi9Buffl J 
~i511tUft' • Glob•lFrH(hJligBuff), 

Sezi.dX11sa51afb~d, uDSPX.g, DSl"_CPU . .JISG_ICIIDOFFILB, (LPllUl)ffl:rLL) 1 

s:r:■Claantpp{), 

daJiCl.aanUp() 1 
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Ut: D 
/ ..................................................................................................................... •••• 
• Procea•M•T•l'ile - Do Sound rec09Dition on a gi'HD wav• :t'il■, 

void 

Proe•••WavaJl'il■ \Cba;r;- •lfav■ Pil■ I 

lpJ!.igBuft, 

iaO 

:n.uapt■, Ur1tTUN1 

nCount; 

int 
dap¥azhpl1 

FIU 

•tbiae:iwiu, •truct BIOGDIS 
atruct EIGGIXS 
LPVOID 

*pSUHLi•t. "' !struct XIQGINS •) Or 

lpThisPtr, 

Dlll)U, 

printf (•<Jib Couldn't open ll'av• File \8\n•, fiDt)fptr, WavePil■ l 1 
retuni, 

llicrcb•• • n.calla • 0, 
read_haadu-(fptrl 1 

/• Create ~ BIGGIRS daubl■ly UDk■d liat, ve•ll reu.11■ it tor 
each clw.D.1" of de.ta proc:uaed in ■reP:rocauJlll!!l!er () , * / 

if (Cnat■!liggin.tLi■tllfWlbar0fJI04el, ApSIDLiat) I ■ ALL_O!) 
{ 

/* Couldn't crNt■ thll 111t. •; 

s:ana.a■ag■ Cl1.CPinr.D.'1., uJ>SP>l•!l• DSP_CPU_llSO_BtGll.O'II.:S, DL) I 

fintti.- • lJ 

while( (n~t..l • rud_vav(fptr, vb_d.at&)) I• OJ 
{ 

ncall•++,J 

// Calc:,,.lata Ls, Ld, :,;er 11.lld the 1:1.od• typ■ (Voic•d• 'tlD.'Y'OiCed, 
// Oui■ t:) for •v•ry tioda :Ln tb• liat aa.d •■ t th■o node locati01l 
//uddn. 
C'lurl!igg::Ln1Lbt(pnu:t.iat), 
dapiwcAapl • o, 

hl!li9Buff1 

lval'?i:aeDcaa.lll (Tl:J_d.ata, nllllpt, .. pSR..J:IIL:i11t, 6d#~l) J 

SandJlla■-age(bCPml'nd, uDSU•g, DSP_CPtJ_JUIG_DX.lXPL, (LPll.U!)DDI.PADa:10, 

t:ir•t'l'ime • .OJ 

// JI.UJl the heh analy■:L• on th• voic■ d&t■ 
tifnde! CIIU.T 

••nd.i.l'! 

bBig!-11!1 • IBANDLl)NOL:t.1 
hBiilu!f ■ <Jlobal..A2loc(Gl'D J GUM_SBARB, dseot (■ t::ru.ct BIGGillSl •Mlml:>erO!Nodul, 
lpBigJuft: • (LPVOID)Glol:lalLock(hB1gBuf"f), 
lpThhPtr • lpSigB.ut:f, 
thid:igs,i.Q■ • pSJI.DI.h t 1 

// ~ tbie r011t111• in plac:■ PIC!/Bvalu.■te/Troi in DSPIIAIN 
tor(nC!ount ■ 11 nCoui1t <• !hmb•rOlll'od.■■, nC'<nlnt+,..) 

--cpy(lpTb.1.Ptr, tbi■lUggi.a.s, siseoff•truct lllQGINSJ), 
thia!l:iwill• • tbl■Kiggina-:,.nu:t1 

I l ■ truct BIGGlM'S •) lpThial'tr) ++1 

SIUI.IDl■■-aga{l:ICPCWD.d, uDHkag. DSP_CPu_xsr;_KPLIST, ILPAll.All}lplllig-BuU), 
lp'.!igBu:U ■ 0.1PVOID)Ql0lJa1011lock{hBigBu!l!'J 1 

nigB,aff - GlobalFr- lbl,igBurt) , 
// DID Ol" Nh:lla(read_V&V) 
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pSllD.t:l•t • (Hru.ct XIGt;llfS •>a, 
} // DIP OP PrOC• ■ -NavaPJl• 

lendif 

void Gh·ePileToll:raCld(char •Sow::icUil ■P.ath] 

.Set.up OJ 
iProc••••■veJ'ile{:!loWld:l'ilePath}, 

C'lHllupll1 

Ufd.ef _cplu■l)lua 

) 
hndi:t' 
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/•C_llllDD_:P.II.Z••• .. ••••••• .. •••••••• ................ ••------•••••••••••••• 
: •valtd.c P.ILE 

:01:SC 

TllS 

OIOID 

I Kv•luat• the time d13AiD data. . ' 
llATE CRUT&D 1 5 Oct l-'!4 

Copyright Syn.ergetic• U9l, 1'94 

lfaruicg Coa.tid•ntial Katu:ial 
Property of 8Yn•r11•t:ic• 
Copyrig-ht l!Bl, 1991 All lligbt• Reu.rved 

Sl?i[CPSIS, T1li• cod• will ba 0.D th• DSP. 
•:1MD_HUD1:11.••••••• .. ••••••• ................................................................... ,..,..,., I 

til:l.Clw!e • ■ynergy.b"' 
linclud■ •cl■p .b• 
linclude •evaltd.h• 
li:nc.luda •l1taqr■ .b"' 

tinclud.e •dpUltar,ti• 
#include •error■ ,h• 
llinclud■ •bac.b..h"' 

lifdel: JtllJ'JWAll 

void EvalTiaeDoaainO _& .. (•avalTillleDocain•) J 

""'""' 
/* Pt•ItVBufter i• a buthr n ua• wlt,a wa call Ialt.Voic•dO, Jf■ allocat• 

it one• ill tll■ 1n1t routine •o tat WII don 1t haV4!a to e■ll JU.lloc acre tUn once. •f 

/•rm«:rl("' .-------~ ...... ID1tTiaaDou..t.n 
DESCi 

nr, 
I:nitiali:1:• 11Mm0ry need& for tb■ Evaluation of Ti.ma c-tn Dai.a. 

arrmur: AI.t._OJ: ori ■ucc••• 

MOTES: l!Y allocating- th■ -..c,ry o:a.ca, we can ••v• • littl• bit of time, •EMD_lDC.lDIR•••••••••• ...... ,,, ............... ,,,.,.,. / 
int Inlt'l'iael>ollllhl( YOicl I 
{ 

if {(piait.VBuUer • Unt •Jmalloc(l0210" aizeoflirit))} •• (int •)O) 
:l'rro:■ndlar( OutOflffaOry, ":tn In1t:TiaeDcmain• I, 
return OutOtllmaory, 

Ntu.rn ll.L_OJ::1 

/•7UNCTI02i_G.ADltll .. • .................... ,,,,,,.,,..,..,. 
KAD: 
DBSCr 

"'' 
u-rom,, 

XOTBS: 

void. Cleant1pTiaePoa1,.1D{ void) 
{ 

IH~f x1.r11c_n-_:nn.uz 
/"J1JlfC'l'ION_mDD .. ,. .. ,,,,,,,. .. ,. ... ,..,.,,.,.,.,.,.., .. ,.,. 
JQJIICi HUlll:larZeroero .. lll.g• 
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b• u•ed for ...,.,. •• o:r windova. 

°""' 

static int 1'Ullbtlr2:ero~o■ -ing,a (iztt •d&ta, int a.) 

ht i, 

int ncro■•ing-••O, 

for I .i•l1 i<DI 1+-t I 

if { 

(d&U.[i•ll <• OJ J 

al ■- if ( Cdat•[i] <• 01 "" ;• crQuiD9 :roa + to - •/ 
(data[i-lJ >- Q) ~ 

r.turn ncro••ing■; 

tud.it 

, .. ······-------······································ 
• "TO:l.ced or aot;.. ................................................................................ -----

lifdaf 11UDUU 
■ t..at:ic int IUt.Voicad lint •data! 
t•l•• 
st.tic int I■ XtVo1c9d(int *d.af:a, in.t nl 
aallif 

t.o - •f 

int ne.ro■■i.:aga .. o 1 

int i, 

ainloc • o. 
■ta;■■ • 7, 
11tart, lo, 

--.cpylpI ■ ltVBuffer. d&.U.~ CDATASIZK .. da:eo.r liat) l ) ' 

/• :Hlt■r out tr■Q\lat::11C.i .. .abova 3000 h:r •/ 
DoublePud'.ilterl;plsitV'BU!:fer, DJ.'l'AS:C%B, •tllge■ J 1 

/• D.li".UJ:Z:E will ba 101:tO •hmi on the :um>WARI and ':n' otherwh. */ for ( 1.0. ain•01 1 < DATJI..SIZl:1 i++ J 

/• Piud tha ah and cti.ck ■ lopes, 
pu-iodie data ■hould bav• ateep ■ lope■. •/ 

U { pisltWutfer Ii] < ain ) 

ai:a. ■ pisitVBu:C't'er(iJ, 
ait:1.loe • i1 

/• Smooth and rechec>:. the n\lllber o! zero cro•■in;-■. • / 
if' { Cp:t■J:tVluU~er Ul >• 0) ilJr. 

{pialtVlluUer[i-11 <• 0) J 
oaro■■ iqa++, 

(pI■rtV!luf'ter [i} <• OJ u 

- Page 82 - Docket No.: 13217.2 



63 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

>-w 
19 ....:i 

;ii 
w 
r/J 20 

5,640,490 

ncz:oaa1n9■ ++1 

ncro•■ing■ • neroui:1,g• • 100 / :tlATASIZE, 

it C i > (DAT.ASIZJ: / 2) ) 
( 

it ( (IQ.aloe - 50) ,: 0 ) 
■ tart • 01 

else 

.atart • ninloc - 50, 

if ( (DATA.SIZE - ainloc) < 50 I 
lCl • DA'?ASIZII: - :a1nloc, 

el.se 

64 

■ lope • L-■ tSqu&rH lt..P-IaltVBufftt[atart}, len, SLOl'l:l 1 

l.■a • DA.TASIZl: - .-1nloc1 
■lae 

len • 50, 
•loia • L•••tSquar•• <•pialtv.lluU'■r [:ainloc], la11, SLOP.IC) I 

it { ocro•■ i:a.g■ < 8 *'= falia(al0p41) > 35 l 

return PALS.I:, 

/•WOKC:TIOll_B:ZAJJn••••••••-••••••••••••• 

DKSC: Calculate La, Ld, and type (Voie■d, l111voiced, etc ) 
Ilf1 •y4at■ - wave data buffer. 

OOT, 

ltS'l"[lD(i 

XOTES:1 

n~ts - numb■J:' of valu.• in l::he buffer 
•plUg'g'in■ - pt.r to • biwin• nod■ to ■tart •v•l~ting. 
■tartlngLoc: • S.g-i:r:min!:f location v&lue to put in traae-:,,loc. 

•:am_JtSADU••••-=--- ........... / 
Ufd4it BlltlWAlll: 
wiid lv■l'l'iaetioaaiq(int .,data, IISP _llIGGIN'S •pHiggilu, lllt •p:Wau.lllpl) 
i•l■• 
TOid EvalT~in~il::lt '"'data, int ci, DSP_HIGGIKS •pJti!19'in■, int •pXaxAmpll tm::tdif 

■ i..tic inl: :11 ■ o, 
tl.SP_BlG:Gill'S •trane • plli'!l9'in.R1 
.int i ■ D, j .. O, 

Q•• 

■in, .Jtlnloe, 

loag La, lod1 

it ( DATASIU:: < SllfPL:I.SI:Z:B J 

while C fr._ J ■ NULL r.• 
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;I < DA'l'ASI:J:) 

La • Lei • ::z:c-r • O, 

au:. • aaxloc ■ ain ■ llinloc ■ D1 
tor I i • ::11 i-< j + lt0:D%IJ::RGTJl1 i++ ) 

/• Pind U. D•ol11t• max and •in for ploai.,.• detection.. •t 
it { da~ UJ :,. IMX ) 

aax • data[iJ, 
-:icloc ■ iJ 

•lH it ( daU[iJ < IDJ.a ) 

aiu • dataUl, 
ainloc • i1 

/• C: ■ lc:ulat■ tb• ■uzu.tion of tha U■oJ.ute v•lue • / 
L■ +• &ba (data (11 J, 

/■ C:alcul&te the •u..a.tion of tM U■olv~• valu■ of tbe diffia:reuce1 
Bov c:aiC'l:.ly 4&t■ i• ~izgo fraa poill.t to point •/ 

Ld +• al:la{da.t:a[iofl] - c1&t.a(i)J, 

/• Calculate tb• nal!UMr of' zero cro■■ing■. • / 
U 4 i::,, O I 

if { (4-ta[il >• O) u 

(d.at:a(i-1] <• 0) ) 

el■■ if I (data[i] c ■ 0) UC 

cro••ing frca + to - "/ 

••ctian •J 

., 

/"' Puent ::i::nmb■r of zaro cro■aillga • f 
:er ■ (int.) (. (loagJ~er • l.OOJ / JIIODJCLDGrH)' 

L■ /• •ODSI.KHGTHr 

L4 /• M'ODZLDfGTB:, 

/■ :maxL■ ill ,ued to•a:rda calculating: lla:Lkapl * / 
ii (La> lll&XLa) 

-.xt.a ■ UntlL11 

it:(L#;,,O) 

0• • (int) ((float)Ld / lfloat)La • 5D.0)1 

:It' ( aax > (Qr.rn:t • ]) H: 

(ain • -ll > IQLEVit. • l} &i 

C:rlnloc - u.xlocJ > O ,, 
bdil.loc. - mxloel c 50 I 

cr-•->J'o .. &&.:1:loc;:; 

fr ... - >PoA,apl • ■inloc, 
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/* DoH it hav• lll.y high fr•riu•ncy coap0nu1t11 in it?' • / 
•l•e if I zo=r <• 10 ""- /• Po,md a. '\rt.iced 

aection '"/ 

0• <• lS I 
fra.me-:,.typ ■ • •v• 1 

11.nvoic•d ■ action •/ 

Qa > 30 I 

frma■->type. •tr•1 
it ( aax >Ct.• JJ -"" t• .aax and 111.1n ha'¥'e to JX La 

lain • -ll > CI.a • J) •• 
(D.inloc - aaxlocl > 0 i., / ■ th• lDiD alway■ follt:iva the .... , 
(ainloc - aaxloc) < 50 I /• th• ■in and a.ax •re within 50 of each other • J 

{ 
frPe-:-Pti • uxloc, 
frame->r~l • •inlac;, 

/• eop•fully we don•t t'■ll into thi■ elae too ofte.n. •f 
.1 •• 

/" trn:voic.a. or a Pric■t.ive */ 

if I I■ ItVoicedl,dat&[:ll. KODELl!:tfanl:) ... TRUB l 

el■■ 

fraz■ • fr&IIMl->nmttJ 

j -+• >f0Da..tro"l'K1 
/• end ot: wb.il• * / 

tr&ae->type .. •tr• J 

/• Check voic9d / unvoiced de■ignatioa:s •; 
c.-... ■ pRiggin■; 

while ( .true I ■ WLL J 

:lf ! fr-e-;:,,type •• KOLL I /• •■■1gn any leftovers at tb■ and to Q • / 
frue->typ■ ■ 'N' 1 

if I frute->-1:.ype •• 'Q' 11 fr&al!:·>t'YP• ., .. 'tf' ) 

frae • fraaa->n.ext, 
continu■; 

if ( fr&JH->pr .. v I• :rroLL •• frame->Dext I• Rtll,L 1:1: 
fran.e->typa I• fr.aae-:onext->type 511 

frU1e->typ11 h fr-·>pr■V->t:rpe ) 

if ( frUJ.••>t~• •• •v• '-'­
frue->J1.axt->ty°p■ •• •u• '" 
fraae-;,,prav->typ!!: ■ 11 '11' ) 

freJD<e->t.Y.P• • •u•, 

fraa■ ->aext-:otype "'" 'V' 5.5 
fra••>pr■w->typ■ •• •v• J 
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it ( tx-... ->pnv •• IWT,t, ) 

:Er1UN->L■ • (int) ( ( (lcmg) fraac-~L• + (long) fr-.c->next.->L■) / .I l 1 

111•• i.:f I :E::r ... -:.naxt •• Ntl'LL ) 

frame->L■ • (int) ( ( (long)fraa■->L• ; (long) fn, .. •>pr.-v•::-W) / 2) 1 

/• Ca1cul ■ t• th• m,yi:n17 average of the aa.x:l.aua I.ii of. eacb lOJ. section. • / 
dlpllbJoapl • (inti I I ( (lm:r.g-)clapX.axAapl • :a ) + {lo:a.g)aa:11.-) / I• • l)) j 

if t :II.<., ) 

•pNaxAD;pl • dapllaltbpl, 

r•turn1 
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1••··············································· 
-- bach.c --

• Na:naing C'ocCidci.tial. Natiari•l 
• Prc:rp11rty oJ: Sy::a.argetic■ 

• Copyr:Lgb.t J.993, 199' All Right• Ra■ -rv•d ............................................................................................... ; 
ti.Delude •synergy.h• 
tincluda •bach.h• 

li.n~lUdll •aapu.g.h* 

112:ICl'Ud& •c:Lltcc,aC,l:I.· 

72 

ltdafin• 
Id.tin• 
ltdet'ine 

lUlil'_JJ1JIID!"ILTn 100 

Xll_BANDE'ILTD 350 

/• ainllKUJII band Might for a. Ultar paH • / 
/• au:1-uz hacd height Cor & Ult•r pan • / 

llIN_POIRTS_PD_PDIOD 10 

/• external Variable• •/ 

exter11 •truct COIIIIARDLIIIE cloi 

int bacbPilt•r•UIJ'ILTER.!1+1] • {O, 250, 500, 1000, 1500, :1:000, :1:500, 3000, 3500, 
-iOOO • .f.500, 5000, 6000, ?ODO. 8000, :9000, 10000}, 

/•l"OlfCl'IOX_DA!Jli:r'"----~ 

KAID:: Daccmpoa■ 

D:KSC1 Take a J.024.0 cb.w1k ot r•• n.t..., filte:c- "'.nd evaluate it 
*pb.Cata - A pt:r to the Jt..aw Data 

*p1'1lt.l:'iad!lata • A. ptr to a buff•r to atore the filtered data i:c.. 
n - Nmaber of Raw Data point, to be proceuad. fOn th• BAP.DWAR.E, 

thia nu.bu" will alway• b• .10240) 

KO'l'ZB I Thia code 1b&ll be in C on the DSP chip 
•JDfD_DlDEJt•••• ............................................ , 

Ufdd JU:tDM.UUC 

woid. 0-CcmpoH ( void ) 
lelae 
void DeccapoH ( int n J ·--· 

at..tie int 

ataHc int 

int i, 

ro • 01 

J'obpl • 01 

filte:c-, 

fl, 
/• bandpaas tilter e-.c.ter 

n, 
int :Ur,tl'l. - o, 

/• b1ndpu1 Ulter lo,rer cutoff .. / 
t• bani!paaa Ulter high cutoff 

/• ••••••••• .. • Thia ii the loop that filt•r• the data •••••••••••• "/ 
fo:r ( i • OJ i < HJ'ILTDS1 :i-1--1- ) 

if ( i -- .l ) 

.if ( Fo) 

•1 

fl• UntlllllfloatJeo + 2S.O) /SO.OJ+ 0,5) • 50 1 

•ll• if { :Hr1tPl ) 

U • UntFl1 

H [ U:, 350} 

n. 35oJ 

elae. 

:fl. ba.ch7iltari;i(i]; 

/• Start low and work up • / 

if lfl •• OJ 

{ 
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fb • {intlll(tfloat:)J'o + lS,0} / S0,0) + O.SI • 50t 

el■ a 

fh • 1501 

:l.f ( th > 350 ) 

fh • 350J 

elaa 

fb • bac:h11lt■ra li-tll 1 

Hfdet IIAltDNAll 

#al.•• 

ledif 

DoP1lt.erPau ( u. fb, filt■r ) 1 

/• N• n•ed to bUIIII) up tb.a low pa.a■ Ult;u 11.11til ro get• at•rtad •/ 

it (1 •• 0 H l!o ) 

fir■ t!"l • PindPo(r:1, fb, filter, 01.n.snr:}1 

/• and af for loop • / 

/• Pull cut the f\lD4alll&C.tal traqg.•:cicy ao.d c::heck for ai ■ labeled 

'l'Oiced f:ri1;ati•••· lmat do it in O.Coap0aa n,tbar tun in 

dap:P:rocauBu.tfer 1:l.nee Po alLd PQMIPl ara ■ tatic to tbi8 routine 

and a::r• ua-4 ill. :lv&l.uateFilte,r() •/ 

Gat.rtu:14-lu:ltal ( pDS:PII.iat., ,ro, liPolq)l ) 1 

/*70KC'l'lOM_IIDDD"'••••••••••••••••••••• 
..... , 
DJ:SC1 

IH, 

DoFiltarPa■■ 

Try -.nd f::I.D.d a fonl&tlt 1:-:r,aq for th• Ulter band giva:a 

1tlTIJU'1 0 if tlle lowpau filter ••• HOT :buiapad up. 

:nan-zero it it. •••· rba t raturn■d will be th• :a.uabar to u•• •• the 

f1 :tar the DU:t pa••. 

15 For all otber Ulter ban411 thi• ■bou.ld r.turn D. 

16 

17 

18 

ll'OTES, Thi ■ could potatl•l.J.y be -e.•lled recw:■ ive1y wile it finda • e1t:mplex. 

W&ve iD the ):laud t"iVU., 

•1'KO_Bl'.ADltR••••••••• •••••/ 

int DorilterPu• Cint fl, i:a.t fh, int UJ.tarcater I 

l•l•• 
i:a.t DoPiltuPan(iu.t n, int tb, iilt. Ultu-<:•nter, int n ) 

..... if 

{ 
COl:1'1' •peoefl'., 

iot filt.ex-thUIJ 

:1.nt ln. • 4, 

■•ct:l.011. •/ 

011 • 2, 

ca ■cade "'/ 

/• 11\mb11r of. s.ctiOIUI :Ln uch 

/* error indicato:z:: troc called iWl.ctioa.• 

•1 

float ... , 
•/ 

filterlhm. ■ OetPtr2CoeC.C I t:iltarCente:z:: ) , 

#ifdef DUt71J_l'ILn;,_ 

if (peo«U:->filtuCenter t ■ :tilt.erceterl 

p.d.nttl•\n\nDIDRX GJDall.ATOlt l!IOSEn UP [ 11\o\n•) 1 

Ii t!ndet JIOCLO 

if ( clo.4el:n,19 l 

{ 

printU•\o.\nn.uu ('ild,\d) :pc, \d,\t Lllllgth: !lid•, 

n. th, filtarCent■ r, :riltuI.4tllgthJ 1 
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print:f(•\tPor LQcatioaa, •)i 
for Ci ... Or i < a\l!IP■ir•r J.++) { 

priAU(• (\d-\:d) •• pSt ■rtingLo<:.a [iJ, pEudingLoc,1 [i] I, 

l.ifdef' U,i,Dtf.UZ 

/• On bu;dware the t"J.lterRumb•r Will olignAl bow 11an.y poinh to ■ kip, It vitl ■l•«Y• take the law Input. froa pR■ll'D■ t:■ tutd &lwcya put it in pPilter■dnat■. •/ 
Dol'iltar( filtHRUII. j' 

Bvalu.t■!'ilt■r(D.I.TASl"ZJ: / pCoeft-~point■ToSkip, pCoeH, tl, fh. 
filterlfu.a < 5 ii O : Ultadl:-. < 10 7 1 : t'iltu•lfUID - 8J 1 

/• Lo&d data to ll ■ :filt.■:r:94 and calculate average •/ 
avg ■ toadlnput(pRa\rD■ t■, 0, DATA.SIU, pl"ilteredDaq, pC0eft->POintaToSl::ip)1 

/• l'iltu data uing- • caacad■ typa na filter, 
the t'iltar11d. d.l.t& will b ■ returned in pPilt.■racU>ata "/ it (avg) 

error • apefltlpCo■f.t->:b, pC0eff-:>a, ln, aa, p7iltei;edtlat.a, 
DA'?ASJH / pCoaH-:>point■'l'oSkip, 
pCo9ff->lUt.Input, pCo■ff->laat0utpl1t:) 1 if(•rror>Ol 

Z:rror;][anc1ler( P:llter, •in l>oP:lltarl•••• >, 

----•t { pl'!.lter•dData, O. llwnlTASI:ZJ: • •i'Zeof(float)J, Jaa-.111et ( pCaeff-;,laatOUtput, O, 8 • aizaot(float) J 1 
••••t ( pCoe:ff->l-■ tlnput, 0, 10 • aizeoff!loat:))1 

H f&V9' > QLKVBL} { 

!• Chaek to He if uyth:h1.g h iD. tb.i ■ bandpa .. filt.e~/ Svaluatal'iltt1r (DATASIZE / _pCoat't'->poiDt.lToSkip, _pCoe:t'f, fl, t'b, 
fiJ.ter!t\ta <: 5 ? 0 : Ultarlfml& < J.O? J. , filt.erll\lll - 8}1 

ratuni. o, 

~1 l'ind.Po 
t1ESC1 Try and :fiud 1thich lov paaa t'iltar to use fo:r: the fun~JHntal 

Rr'l'URN': 'l'he l&■ t fb uaad. 
KO'fES1 rhi• ■ h.ould. only be c:allad until 'l'he avar•9'• Fo i• aat&blbhad. 

and we l:nO'lf which low pass filter to use. •nn>_UADU•••••----•••••,.••• I 
J.Dt P:lndFo (int tl, int. fh, ia.t t'iltar, int :11) 

i.nt t:owulFO • O; 
int tapPQJ 

int ~r0Ampl1 
DSP_BIC:C:DIS •trrae, 

/• Courit tha nuabar of -vo:lc•d node■ in the .DSP_III<JtJIHS liat , •/ .for(friDle • pDSl'BLiat, .t.ra- 1- tnn.L •• fr&Ae.->typa I• •H•, :l!'r.._ - f'rmu-,next) ( 

if Ct:rama·>tna •• •v• J 
found70++1 
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H ( foundfo > lD ) 

return 01 

/• :auap up tba low P••• tilter cutoff =til t.h• .l!w:i.damdnt&l i• found •/ iflt.JDpPo••O} 

fb +• 501 
found.Po • o, 
vh.U■ (! fou.nd.J'ol 

Hfdet llUl)WIJU: 

Do7ilterPaH( n. th, filt..r >, ,.1 •• 

DoPilterPu•< fl, fh, U1ter, ~ l 1 

PoH.teto,raa( p.OSPBI.iet, "-blp7o, .f.l;apl'o.-1 ) , 

iflU!pP'o••O> 

it I fh < 3S0 ) 

Ch +• 501 J• Bu»p up the low P••• end 

.1 •• 

bru.k1 

=-■ turn th, 
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-- :!'iltar.c:: --
• Copyvrit• Syu•xs•ti~• .u.u, 1H4 

• Karuing Confidential llateri•l 
"' Pro_p,rty of Synergetic• 
• Copyri7ht 1!Ul, Ui4 All Eight• Ru•rv•d ················································•1 tincluda •Ulter.h• 

1 .................................................................... . • SPCl"LT • Cascadll-POr:ll. .ItJ: Digital Piltar 11/13/85 • 7IL'lDS !if•PO:UfT DA.TA SEIJ'JENC'B nt PLACE OSIHG llUY ::t • TIUWSr:U. FOJIC:llON IS COKPOSKD OP lfS .HCTIOSS IK CASCArl'B WITH IITJ't STAGE ?liWISPKR l'Ull'CTIOR 
!I (O,IO•ll (l~•o•z•• (-1)+ ...... •B(LS,M) •z .. 1-tSJ 

11:IZ) • ---------···················----··········· l+J.(1,-X)•.zu (-1) + ....... +A{LS,JfJ•zu {•LSJ • P.X UT.AIRS PAST VALOJ:S QF lNPUT X 
• PY Jt.ETAIN.9 P.J.sr VAL'C1ZS o, otTnUT y 
• lltQOJit•O JJO ~Oll DST!'Ct'ED 

l • lfS OO'?l'CT AT .9r.l(;I [JDJI.OJI.] JU:CXXDS l .ElO 
b[l - coe!ticiiaa.tll for each ••ctJ.an 

• • £1 - c:oa:cticient■ for each. 1ection 
l ■ • order of ■•etiao■ 

• IU - nu.her of ••ctiOZ1■ iu :filter 
x [cl - data 11nay (input: aed output) 

• px - retain• pui t !11,pUt• fo::; •■ch ••cticn 
py • r•t&tns pa ■t 1:1utpuu tor each ••ctian 

•••••••••••••••••••••••••••••••••••••••••••••••••------• .... I int 

•11-cflt( :floae •l), ~laat "•• int ls, int na, float •x, int n, 
:float ,u:, Uoat *pyJ 

/• 1,ocal variable• •/ 
Ult k, 

11, 

b_d!ll.l, 

■_dui. 

px_dillll, 
py_d.iZIJ., 

/• .1tat.:l.c long cnt, •/ 

b_diml • l ■ • l.1 
a._di:al • l ■ J 

px_dial • l• + 11 
py_diaJ, • la1 

for fa .. o, 11<n111 +q) 

torfk•Oik<ar++kl 

pz.[m. • px_dii■lJ ■ X[T.J1 
xlkJ •bl■• b_diDJ.J • PXflll • p:r._climlJ1 

for (ll ■ l I l.l. <• l.s 1 ++11) 

80 

x(kJ Ir X[l:) f. b[ll +., .. b_dUJJ.] .. :pi:Cll +JI.. px_di■lJ 
- t1.[ll - 1 + tt • a_dimll • pyCll • l -t- a• 

cat++J •/ 

H (:fab■ (x Ck] l > BIG} 
raturo 11, 

tor fll ■ la , 11 ,,,. 2 , --lll 
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pxill ♦ m • :P,Jt_clial] • p:.:[ll - 1 -t 11. • px_dizl.] 1 py[ll - 1 -t m • py_dilltll • pyCll - 2 -+- • • py_d.illlJ 1 

retu.n:i o, 
} /* •pcflt */ 

px[• • px_diJll. + ll • px[m • px_dial] 1 
py[■ * py_diml] • xikJ, 

,---~·············-------····················· • Q6tte:rat•Coetf'icf.ent1 

!l - low fr1tq1.1.aD.ey cutoff 
fb - bigl:l tr•QUt!Ilcy cutatU 
•aaplea - apiples goiZllJ into .f.ilter 
b - :raturD far aumu·•tor coatfictaat■ 
11 - ratuzu ,fc,r d•Doainator caet:fici1111.t11 .......................................................................................................................... , int 

aaaerat.COel!ficient.■ (int il)aD.d., tloat flt1., float t'ha, int ln, int :ns1 Uoat. *b, f'loat ••> 

/* I.ONJIUS All'J.LOQ '1'0 J.A!IDPASS: DIQITAL SOLIII llf n.1goacy * / 
/• CJener•t• coefUci-te. • / 
urar • •Piird(iband, _, ln, fln, fhn, b, a>, 

H' (error I• O) 

ErrorJl.a.ndl■r( Ca•fficient•, *in Qaerat.CO.ffici■at,1• ) 1 
/• tdefia• S!!Olft'OXP' •t 
tifd4f SJIOWCOJ:F 

nt~ loz:i9 NelfSimpl•Lat•1 
PtLI' •fptr, 
int t, 

i;C ( (;Cptr • ;Copmi.(•e:oef.t".dat•. •••>> ... lrtJliL, 
~rbndler ( Fil.open, •co.ff .dat• J, 

if {Un•• fml) { t• LowPa••. * / fprintfttptr, •\t{ :\d,\n•, (int) ({fhQ/.:r.o•(tlaatJ!fawsmapl•lt•t•> + O.5) ) 1 

fprintf(fptr, "\t{ ,d,\n•, (Jnt)(((fln.+flmJ/'J.O•(:fl011tJKawSampleR«t•> + 0.51 >, 

fp:dntf(fptr, •\t\t{ •>, 

fprintf{fptr, •%12,lSf, •, a[iJ), 
tprJntf Cfptr. •}, \n• J , 

fprintf(!pt~. •\t\t{ •); 
far (i • 0 , i < ((Ln+l) • n•J 1 ++iJ 

fprintf(fptr-r ""U.2,15!, •, bli])J fprintf(fptr, •),\n•l• 

~rintf (fptr, •\t.\t:{ •11 
for (i • 0 1 i < Un • nsl, •+i) 

tpr1:11tf(fptr. •o.o, •1, 
:tpriat:f(fptr. •},\n•)1 

fprintfU!pl:r, "\t\t{ •), 
far U • o , t c ( Cln+lJ • au> , ++i} 

fprizltf(fptr, •0.l'.1, •), 
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fprintflfptr, •}}, \n\t:i•l, 

tcloH( tptr } , 

tandi:C 

int 

spi1::c'd(int ibaud, int :a.a, hit l•, flci1.t: Un, tloat :thl:r., float •.b, lloat '"•l { 

int arror • 0,. 

k, 

;b_d:i.al, 

a_d.ilftl., 
tap_inti 

float •work. 

c :a.a <• o 11 
!band < LOWPASS ! I 
iliand ;,, STOP■~ ) 

return 6, 

u c tln .::• o I I tbn > .. o.s > 
return 1, 

;• section nuaber • J 
/• d.iaeD■ i1:m •1ut ot b */ 
/• diman■ icm sh.• at & • J 

/• an&lo,i d■noainator ~fftci.-t■ "/ 
/* anelag nuaer&t;or ca•:fticient• •; 

if I (ib-lUl.d •• llAXDPASS l l iband -- STOPBAND) "" 
tln "'* f.h.q) 

b_~ • 1' + 1, 
a_di.m.l • l■, 

it I Cc • (float •)callocO>_dt.1 • 11b■r;,f'(flot;tJ l J •• HULL ) Zrror.-Ud.ler r OutOtlll--,;,:ry, "in 1piird• ) , 

1J:' ( ld ., ftl.oat •)calloc:(b_dial , •iz■of(UO&t) JI •• Xll'LL ) Brror!landl•r< Outofll-ory, •11::i apiird'" ) , 

if ( (work. (Uoat •Jcalloc((b_diAl. • .b_diml) , ■ izeof(float)Jl ••HOLL• XC:rorBa».dhr( OUtO~ry, *in -tiiird• J 1 

tor Ck • l , k <- na , +,-li::J 

/• Order of low-p,1•• ll (s) • / 
tap_:lnt • a• • .:z, /• lfhy iilln't tbil!I [h • n.Jlt ;, •/ 

/• 9'enarat~ ~log- co•f:Ucienta "/ 
•rror • •pb•cf (l:ap_int, l':, b_dilll., d, cl, 

if (er.re,:, I• OJ 

t:r11•( C )J 

freet d lr 
.f:r:ee ( wqrk J , 
return •rror, 

/• Transf'orm a.i:i.alo!J co•~ficicta to digital coefficiantJJ •/ •rror " 1pfblt(d, c, ls, iband, ll:cr., fb.tl, .b[(k ~ 1) • b_din1J, u((k - ll • •_dilal1, work) 1 

it {arra:t" I- 01 

freaf c: ) I 
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tree( c )J 

:rree( c1 }r 
l!ni•( worlc } , 

retuni. errori 

fr••C d ) I 
fr111111 ( work I 1 

r111turn error, 

} /"'" apiird •/ 

int 

spfblt( fla.t •d, float •e, int l.D, int iband, :floa.t Un, U~t flm, 
tl<H1t •b. t:lD-at ••• float •vorJr:I 

:O::it VCIZ'k_di-1, l:a;:i_izat, i, k, l, 111, ••ro_:fuac, 11, -. 1., 

I• Kake 1111ra t:ti.t d Uld c ara aot ■11 :aero• •/ 

tor {i • lo. , i >• O ,f,1, z•ro_func 1 --U 

if (c[U I• D.D 11 d[i] I• O.Ol 
zero_f\lJlc • :r.u.sg, 

if f :i:uo_func l 
r•turn 1, 

work_dial • l.n • 11 

II • i + J.1 

vl • (float} tulPI • :f1DI; 
1 • m. • 2, 

if ( ilNind ::,. ■:tQ■PliS J 
{ 

'11'2 • (float) t:&U(J>I • t'hn) 1 

w • •2 • wl, 
wO:Z • Vl • Wl; 

ifU::,,ln) 

return 31 

/• SCU,IJFG S/Wl FOR LOWPASS,Kll:&P..1.SS •{ 
ca■- Ulll01.SS: 

brulc:: 

d.t-) /• pcnr(wl, .-1, 
c(am] /■ powfwl, 11al, 

86 

/• SU11STlTOT.IOff OF 1/S TO GDIEUTB BJ:GIIPASS (BP,IIS) •/ 
ca■• BIOIIPASS, 

tor (DD ■ 0 , _,, <• (:m / 21 r +ttm} 

blp ■ dc-J, 

dC-1 • O:[• - _), 
di.., - -1 • tap, 
tmp • c:C-li 
cr-1 - cc. - -1, 
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/• SC.AI.DIG 9/lfl PCIR LOWPASS 1 .Bl:GBPA.SS • f 

db:111.J /• pow(vl, -1, 
c fin] /• pow(vl, .. ) , 

88 

J• .SCDSTI'nJTIO>i OP (s••2:+w0••2) / (N•SJ Jll.KPPASS,BANDSTOP ,. / cu• &AHDPASS: 

t:or (11 • 0 1 11 <• l , ♦ -t-11) 

vork!ll] • O.Or 
worlt[ll + work_dbll.l • o.or 

t.or {aa • O 1 .111111. <• ll , +-) 

tmpint ■ a--., 

tapd • d[amJ "' pow(w, t.p_illtl; 
b:apc ■ c t-.J • pow(w, bap_intl r 

.far Ck • 0 1 k <• - 1 ++kJ 

J.a • • • .. - Ck" 2)1 
tmp_int: • 11111 - kr 
tQp • 8pbfetc.-.,-, / [llpbfct{k,kl 

• apl:11:et(blp_int,bap_int.JJ 1 
•ork[l.■ l +• l:.mpd • pow(lfQ:Z, k) • t:mp, 
work(l ■ -t work_db:il.l +• tape • powhr02, kl • tmp, 

tor (11 .. O , 11 <'" l 1 ++.ll.) 

dtlll • work[ll]1 
e (11] • vorlc [ll + work_d.iml.J, 

breakJ 

/• SDJ;STITOTl'OJI OP 1/S TO Gi:l'iUATi: HIIJBPAS.9 {llP,~S) •/ 
Cfl ■ e STOIBl\RD i 

blp • dC-lJ 
clc-J • CHll - -] I 

d[ll - •l - ta», 

c[-1 ■ c[:11--.]1 

c!m - .-i] - tm:p, 

f• SUJISTI'roTiott' OP' CS*-:Z9N0 .. .2)/lN•SJ IANDP.\SS,u.NPSl'OP •/ 

for (ll • 0 I 11 0 l I ++lll 

work[UJ ■ D.D, 
work[ll + wcrlc_c1ial.J .. o.o, 

t:ql_:iDt ■ Ill• -1 
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~ • df-l • pow(w, t.p_:lnl:.J J 
blpc: • c[-] • pow(w, t.a.,_.int), 

for (k • O I k <• - , +4k) 

la • a + - - fk • 2) 1 

a!p_lllt. • - - k; 

90 

• apbfct:(tap_int,tmp_.in.tl I 1 worJc(laJ -+• tape, • pow(w02, It} • tapJ 
work [la + 1n:1:rk_dbll.J ·+• tape • pow(wO.l, kl • baps 

for (11 • 0 1 11 < ■ 1 , ++ll) 

d(lll • work(lll, 
c[ll] - warkUl + work_diml.] I 

erro:r: • apbiln(cl, c. lll, l:I, •• work), 

! ........................................................................................................ . • SPJSlfCJr • Si!if.Q&l •rocudng luttarvo:i:-tb. Co•ffidtm.ta 11/13/IS • CJDD..\TSS ~ ~IO.- C0DPIC%brTs POJ: LTB: OltD.H •Ollllll.lZID LOWl'.A.SS IIOT'rD.W01ff J'l:r.'?D,, 
• s~ OJl)JO, s•C'l'IOR:i! J:o:.{L+l)/.l 
• ODD ORl>D. LI ll'llU.L SlrCl'IOII' WILL COlftAIN' 1ST ORDH POLI; • IM DUIMSS COl'PJ':rCimff llllY SI:Z.E 
• MDILOQ COD'.P'ICID1'S: AU ~ D' Il AlfD C 

ffOXRllOH l:IJ:'DC."Rt)-

DIVA.LlD FILTIR OIDh l, 

:cH\1ALm S~IOll' ll'tlXHJ: It ............................................................................................................................... , int 
■pbwcf lint. 1~ .:int: k, int:. ln, float •d, tloat "'cl 

ia.t 1, 

float tap; 

/• Total ordAtr Un • n■) llllUt b• graatar than l:IQ'Q •/ it (l <• 01 

r•t.urn .l1 

it f k <• 0 j I 
k > C (1 4 1) / 2) ) 

d{O] • e{DJ • 1.01 
tor U ■ 1 1 1 < ln , •+i) /• JUllh i:::han!jJed i <- ln ta i o:: lll ■a it da•an • t overrun i:he array •/ 

d[i] .. 0.01 
C[i] • 0.0r 

it (~ •• 0,0) 

c:lll • 1.0, 
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92 

ell.] • [flo<1t) (-2.0 • co■ ((doublr.) ((k • 21 • l - 11 

cC2l ,. 1.0, 

) /■ apbw-cf .. , 

iot 
.wpbiln(tlaat *d, .float •e, int ln, float •i,,, floa.t. ••• float .-.Ork ) 

/• Local va.riahlas • t 
int i, j, 1, a•ro_fwu::, wark __ diml.J 
float scale, blp1 

doUbl• al!!Dp, 

z•ro_tunc • nua, 
for (i • l:g, , 1 >• o "" zuo_tunc. , --i) 
{ 

if (c[iJ 1. o.o 11 dUJ r .. o.o> 
zero_lunc '" PAUE, 

if I z•ro_tunc J 
return 1, 

w-ork_dillJ. • ln + 1; 

l • i + 11 

t:or ( j • O r j <• l J +-+j) 
work(j • work_dial.l • 1.0, 

t.p .1.01 
for l:i ■ 1 J 1 ,c .. l 1 +..-1) 

twp • tap • (tloat:) (l - :L + U I (Uo.a.t) 1, 
work [il • tap, 

for Ii • l J i < ■ l , ++i) 

for (j • 1 1 j u l J ++j) 

work[i + j • wcirk_d.ial] • work[i • (j - ll "'vork_diall 

tor fi ■ 1 , 1 >• o , --11 

b(i] ■ 0,01 
1:1.blp • o.o, 

fO:r (j • 0 I j < ■ 1 I .f.+j) 

- work[i - l + j • vod::_dhl.] 
- vork(i - 1 + {j - 1} • work_dial)J 

b (il ♦- •cirk[i + j • work_1Uml.] ■ d{j) I 
atllp ♦• (dc-abl■) work Ci + j • work_dilll.J • c[jl, 

it (i la 0) 

it l•eal• -• a .o> 
:r;•turn .a, 

a U - lJ • ldoubl•> acmps 
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tl[O] /• ac.ale1 

tor (i • 1. 1 i <• l J +-+il 

b[i] / ■ ICJ.l■: 

• [:I. • ll /• seal•• 

/• pad the r.-inder of t:he a-c:ray vit.ll. 1:aro• •/ 

U: 11 < ln) 

b[U ■ o.o, 
a[i - 1] • o.o, 

return D, 

} /* apbiln • / 

, ......................... =------················ 
• SPBPCT • Comput-■ factorial 11/14/85 

,. C.IHEIU,:n:s 1r111/ lll-x:.t) i-n• (:U-1) • ... •(Il-12+1). 

• lt'OTI:: 01 ■1 .um SIJIWCT(:t,l)a.ll>•l'CT(I,I-1).JI. ..................... _____ _ 
dallbl ■ 

spl>fct{int il., iDt i2) 

{ 
J• Lc11::al ~ri.-bl•• • I 
1Jlt .:1., 

double %et._•alr 

ret_val • o.o, 
i!(il<O)[ 

12 < o 11 
il > il) 

r■ turn{ret_TAll, 

r•t_Tlll • 1,0, 
fer Ii ■ .i.1 , i >• lil - 12 + 1) 1 •-1) 

rat_v■l •• (double) 11 

return(ret_val), 
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96 

f•C_IIEADD_PILE•• ................................. ---------•••••-••••••*•• 
1 getfo,c "'·" DISC : Jtoutill• to pull the FundaD.ental out of tbe d11.ta_ 

: Brent Hal• 

DA't'I: CUAt'IDt 31 OCt UH 

11arn:l&g Confitt.ritial Kateria.l 

Property of Sy0erg•tica 

Copy:rigbt 1'93~ 1,,4 All Jtigbtl ••Hrvad 

SYNOPSIS= Th• code will reside on t.bl! DSP aince - need. Po to d■eida 

which lo• pu• fil.tera •• Call da without. 

tifdef RARDWARE 

TO id OatP'UII.CS&atmtal {) -•--< •get:J'und.aJMntal.) , 

tandif 

fdefhi• nnrs 6 

, ......................................................................................................... -----
• roB:1■tagr&a • C:nat• a b.iatogru of th• d&~ U!. ffr11q[D) for th.b 

• 1011: aectiOD of data. J'ind tll■ 11.igbeat pe&k 1D U:111 hiatD9r- and r•t= 

• the &Tar&ge of the f:requ.anc.1•• in that bin. Jteturn O if ~• .u-• l.caa 

----------....................... , 
TC.id :l'oBiat~-( DSP_:SIGG:oU: •frzatart, int •:ro, int *J'oJ.llpl ) 

{ 
DSP_ElGGOIS •traae • !:cutart1 

int i, 

aa.xloc:, 

hiatogrut..[NBINS], 

biDAver1.91. [DJ:ll'S], 

a.plA.v1,ra!J& [JBIKS], 

biu• [IIBDrSJ • {lDD, 150, .ZOO, 250, 300, 350}, 

ain!'o • 10, 

:a--•t I ki■t.ogxaa, o. nncs " dseof (int) I, 

:aeaaetl llill1v•r■!l■, o, nus• atseof(intJ 1, 

--•t.t .-.plAv•~•g■. D, DiNB • •h•of (int) ) ' 

-.rhil• ( frai. I • HtJLL ) 

if { frame•>type I• •v• J 

tr .. • • fra.e•>D■xt, 

caotii:i.ue, 

for ( i • 01 1 < lfBlNS1 1•• I 

if ( t:r■z•·>ffraq(O] > ainl"o H, 

fn.aa->ffraq[OJ -u bi,u:[i] ) 

- Page 99-

bistogr .. li]++; 

biDJ.Tara11■ (i) +• fr,..•>U:raq[Ol ~ 

11111Pllviara11■ Ul +• fra.e•:,,uipl.[0]; 

break, 
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:for ( i • aax • o, i < n:tJfs, i++ ) 

i! ( hist:.ograa [iJ > O I { 
binA:.,.r•g• [il /• hiatogroa[::I.J, 
npllnrag• til /• hiatograa(i), 

if I hi•tograa[i] ,. ..x I 
{ 

aax • hbtogru.[il J 

-.axlac • i, 

it ( :aax :o 10 I 

return; 

•J'o ■ binAv•1:•ge[u.xloeJ, 

•J'o.lapl • aac,lJ.v•r.ag-• [aaxlcc] , 

• l'Jatl'CDdaental • Cl&■ck ffnq[O] to,;- 41 v41lid :CUDdaaaata.1 
11 :frequ•ncy and ••t. ro to tut. Talue. :rt f:fraq[Ol i• not 
• Talid then ■ et fraae->i'o t.o th• 11aTit19 &T•r•g• J'o. 
............................................................... ., ................................................... 1 

98 

'1'oid Qetfunde.Mnt«l ( DSP_BIGCIH!! ■ f:nutart, int *l'a, int. •J'aiapl ) 

( 

tat hi ■ t09r..irQ, 

bi ■top-amblpl1 

ro•ht.ograa I f:r.start, abistogr..ro, fohbt:og-r~l I J 

H l hhtograa!'o > 0 I 
{ 

*Po • { {•Po • nPo} ♦ hi•tosµ:-aa7o) / lal'o ♦ 11 t /• calo a.r;,Ting -l.ver•9• •/ 
•Po7iapl • l i•101lapl • DJ'ol + :b.i ■ togra.ua,pl) / {n.ro ♦ 1) J /• calc acvi11,g­

avera§'e •/ 
if(111o<71 

Zl10+-t1 

While i fr... I• :.tJLL) 

{ 

if { fr ... -,1:yp• •• •v• I 
{ 

/• S•v• the J'und&mcD,t.a1 Prtqiteac:y • / 

if I frui.e-,-:!!f:reqlDl > (•:ro • 0.7) ""' 

fraae-,tfriaq[OJ < {•l'o • 1.:u I 

fr ... ~,-Fo • fraae-,-ffreq[O], 

fr-•>P'oAalpl • fr••·>u:pl[Ol, 

/• Dida.' t t:iJld. ro ill tb• tilter so stuU the aver.age •/ 
el•• i.f ( •:to ,s.., f fr .. •·>Po ) 

fr&me•>Po • •l'01 

fr ... ·>1'0Aapl • •po~l, 
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.1 •• 

fra11->Fo • t:ral'M->f!freq[OJ i 

frl.ll•·>J'al.rlpl ■ traae•>Ul>l 10) 1 

:l!raaa->l:treqlOJ • :raae->ampllOJ • Oi 
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/•c_Bllslllt'-_:r:i:u• ............................................................................................................. .. 

JILi 

DESC 

TUS 

""""" 

1 gand•r.c 
1 l)•rson info1:111.1. tion we ha vie fox tlle vb•• U 1 u. 

' 3 

llA'l:'I:: CJDTSI>: bHD around • long t.:!..l:N. I jut IDOVed it f:rom & .b into 

a .b •o that it would shut up th• ccq,il•r. 

Copyr:igobt Sy.a.■rg-■tic:!a lit], 1,94 

Wa.:cuin; CIOllfid.:ci.ti•l Kalt•rial 

P:rop■rty of Syua:cyctica 

Copyright 19'3, lUt All Jtight• •eaerv■d 

sn10PSIS 
•1JUJ_JlllDD••• .. • .... •••o11•••• ...................... ____ ................................................... / 

■ b:-v.ct paraoa. aubj ■ctI 263 l • 

{{O, 'N'), 
{2,. •11 1 ). {16, ·••), {23, •r•). {71, 

{<O, ·••), {.,, •r•J, (». ·••), {21. 
{H, ·••), (2', ·••}. {40. '7'), {40, 

{fl, •r•). { ... "K"}, (u, ·••}. {-f.1., 
{,a, ·••), (16, ·••), ('5, 'II'}, {4Z, 

{12, 'J'"}, {14., •••), {O, 'K'), {15, 

{52, ·••), (u, ·••), (40, ·••), {34, 

{29, •r•}, {1.0, ·••), { .. '7'), (11, 

{10, ·••), {10, 'P'}, {11, ·••). {11, 

(11. •r•} .. {10, ·••). {11, 'J''}, (10, 

{;o. 'X'}, {10, 'II'}, {11, '>I'}. {10, 
(11, ·••}. {10, 'JI'}, {ll., ·••). (11, 

(11. ·••}, {11, 'll'), {11, ·••J, (10, 

{11. ·••}, {11. ,,, ), {10, ·••}, (11, 
{11, 'P'), {10, 'll'), {10, ·••J. (10, 

{30, ·••}, {23, ·••}. {1', •r•}. (25, 

(19. ·••}. {l.7. ·••}, {», ·••). {.ll.. 

{:ill. ·••), {:n. 'JC'}, {11, '7'). {38. 

{57, ·••J, {24. ·••J. (22, ·••). {.il5, 

{22, ·••), {22, 'IC•}, {l.7, •1•}, {:a, 
{'3, ·••), {20. ·••). (3', ·••), {1', 
{2?, ·••), (20, ·••), {25, '111'}, {23, 
{11. •:,•}. {18, 'N'), {u. ·••J, {33, 
{31, 'I''}. {35. 'K'), (21. 'II'}, {:.t, 
{ll, 'lit'}, {28, ·••}, (11, •r•). {24, 

(U, ·••), (18, 1r•}, {HI, ·••}. {13, 

{21. 'II'}. {20, •r•), {22, ·••J, {17, 

{l2, ·••), {18. •r•). (17, ·••), {:36, 

{22, •x,), {2>, ·••J. {1!1, ·••), (::n. 
{24, •r•J. {u, ·••), {21, 'P'), {2.C, 

{20, •r•), {:11, ·••J. {24, tM•), {:21, 
{25. "II'}. {25, ·••), (23, ·••). {2', 
{L!ll, ·••J. {;.ii, ·••). {21, ·••). {:ll, 

{21, ·••). {1', •r•}, {21, 'J''}. {21, 

{:ll., •r•J, (21, "It'}, {29, ·••), {22, 

{l<, •r•), {22. ·••), (10, ·••}, {21., 

{40, ·••), {45, ·••}, (48, 'K'), {l.:l, 

{11. 'P'}, {l.l., ·••). (11, ·••) J, 

·••), (7'. ·••J. {27, ·••}. {56, ·••), 

'k'}, {43, 1J1 1 ), {52, ·••), {35, 'II'}, 

'F'}, {41, '!'), {15, 'P'}, (4', 'X'}, 
•••}, {51, 1K1 }. {41:S, •r•), {l.7, •x•}, 
•••), {43, •x•J. {o. •r•), (1,, •••}, 

'JI''}, {45, ·••}. {40, 11''}, { ... •111:•}. 

••·). {1', •x•J. { a. •••), {32, •••}, 

'11 ), {32., 'l'"}, {35, 'IC'}, {lO, 1 P'}, 
•r•), {11, •P•}, {11, •r•}, {10, '!''}, 

·••), (10, ·••). (11, ·••), {10. ·••), 

'K'), {11, 'K•}, (10, 'JI'}, {~1., 'M'}, 
•r•J, (10. •••), {10, •••), (11. •••), 

·••), (11, ·••), {11, ·••), (11, ·••}, 

•••), {10. •x•), {11, •••}, (10, •••}, 

•r•). (11, 'II''}, {22, '>!'}, {21, 111•), 

•••}. (1', •••), {21, •••), {1', •x•}, 
111'}, {:ill, 'JI'), {21, 'X'}, {ll, 'X'}, 
•••}, {19. 1 1' 1 ), {11, '1''}, {SO, •••), 

'IC'}, {27, 'J''), {28, 'P'}, {1', '!'"}, 

•••}, {22, 'll'}, {:U.. ':I'"). {22, 'Ill'), 

·••), (34, •r•). {18, •r•), {24, •••J. 
'N'), (21, •••), {2', •x•), {24, 'K'}, 
•••J, (19, •r•J, {23, •••), {21, •••), 
•r•), {51. •r•J, {24, •••}, {ls, •••), 
•1' 1}, {23, 'K'}, {41, '11''), {1', '11''}, 

'l''}, {24, 1 1' 1 }, (21, 'P'}, {20, '11''}, 
•p•), {24., 1 1(•}, {;U., IJ'I}, {23, 'J''}, 
•■•}, {17, 1 P'}, {1!, 'J''}, {:U, '11'}, 

•••), (,e, •••), (11, •r•J. (22, •r•J, 
•••), {20, •r•), {22, 'X'), {ll, •••), 

•r•), (22. •••), (21, •••), (.i, •r•), 

•11•}, {23, 1••), {21, •x•}, {n, •••}, 

'JI'}, {lt, •r•}, (2,, •r•}. {21, '!"}, 
'JI'}, {:z:z, •r•}, (1,, •p•}. {:a. •••}, 

·••}. {:i15, ·••}, {1,, 'J''), {25, •:r•}. 
'K'}, {22, •r•), {u .. •K•), {49, 'P'}, 

•••), (12. •x•), {u, •••), (11, •••), 
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f•C_llll!l!R_rIU•••••••••••••••••••••••••••••••••-------• ·•••"•' 
; •v&lfilt.c 

: 'rh• C rout:inH ta Jtval11&t• tb• l!'iltu·~ data. 

' ' 
PA.Tl: ODTED1 31 Oc::t. 1':U 

C:opyr:Lgll.t Synngetic• 1"3, UU 

Wa.r.a.ing Cmr.Udential Matu•ial 

h"QP•rl;y of Synugatie• 
Copyright 19!3, 1n, All IUg-h.t, JlHarv-4 

S'YJIOPSIS I llrokotn cut froa b&ch. C. 

Thi ■ coda will ra■ id• oc the DSl' and be in (!. 

•DD_BUDl:ll.•••-------- ...................................................................... , 

Unelud• •l:)ach.h.• 

fincluda •error• ,h• 

licclud• •-••ur•f .h• 

•include •dapuag,h• 

liaclud• •l■t■qza .h• 

tifdaf BUDWAU 

int Bvaluatel!"iltertJ_aa.(•ava1utatal'ilt~•), 

ttmd.it 

/• Sat it 11P according to, 
Sxy rt-(x•y/11} 

sxx uqr-ls.•x/n) 

ADd aioce n ia alvay,i 3 fo:c- tbi■ &&cro: 

.. ' 
X • ) 

y • •~t1on of the thr•• data point• 

X'/ ■ aUIIIDl.tion of dat& li.J • i 

Xllqr • ■uaaation of i • i or !5 (ta. o + 1 + 4) 

ld.efine DLD.91"SQD'.l.ll..l:SJSLOPI!:( dl, d2, dl J 
{{d.2 + {d.3 • 2.0U - /dl ♦ d2. + d.3)) / (S.D - 3.0J 

/•:rtllfCTION_BD1)8R••------

HIXl:1 zvaluat•Filter 

Dll:SC: Cback t.b• filterad data fi~at to ••• H there 

°""' 

i• ■ •i90a.l found i» thi■ ba>ldpau. If there ia a vave then 

the average aoplitude ahould bei eosparal>le to the average of 

th• ~iltu~ ■ ignal, U there ia a si!JD•l ia t:he filtered 

data tt>.•11 .-a■ura th• frequency of that ■ iga■l. 

RE'l'lJDh COlll'i,::IX ~ H t.h• •ignal fou.:c.d in th• l:>11J1.d pa■■ appa■n to be c.:::aqilex. 

SIXPLE - if we only .found. cm■ ■i;u■ l, we eQ11Pl■t.a tlie wbOla coabine 

"'ll!ID - JIEADZR.'""'*'"••••••••• • ••••• • • • • •••• j 

int ;I,, j, 

rrai;i: .. Oi 

int d■c::1-t.ad256r 

int dacJ'ilt■rLanr 

bit par.toc1Siz■, 

int 0ffaat1 

DSP_JIIGGINS •tr-■r 
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/• calculat.• the av•r•go• aaplitud• !'or ••i;b .2s, ••ctiou, Thi• ~•come• 
our After Av•~•sr•• •f 

deciaatad.256 • (int) ((tloat)256 / (floc.t)pCodf:->pointaTaSJtip + a.Sh 

for U • ot:t••t • 0, tr ... • pDSl'ELi•t1 

fr-. I• lltJLL , of:C.et + deciaat•d256 c n, 
off■et +• daciaate(G5fi, J:r.,.. • fr--..->gut) 

if I fr ... -:>type •• 'D' ) 

fralM•>uipl[.U.ltU'Jlu.abarl • ArterAvg / i1 

tifd.af OUtputJ'ilterData 
Outputl"iltere@at&O i 

hn4it 

/• Can~t the Ulterad datL to alope dat... rlll• v•• no::c-lly done in 
ha•ure7req0, but .hu bau aoved out so that we C&%l •• .,. 021 tba 
!unction cell• a11d just do t.ha vbola 9 y&rd• •1l ■ t oace. •/ 

f• calctllat• the •lope ot ta data "'/ 
for ( 1 • o, i < (n - 2) 1 i++ l { 

prilteredD&ta[;LJ ■ »I.».BTSQl?UZ.!13SLOPI:( pPilteredData.(iJ, p1iltuttdDataU♦l1. 
pPil tered»ata [i+2 l ) 1 
1:1.fat D'STDIG_KAOO 

flteat • DLKASTSQallll:S3St0PJ! l pl'ilt•redD11t• UJ • pPilt.r4t@ata li+lJ • 
pPilt.•r•dData [i+2l ) , 

UtHt • ((pPilter.cmat&[i]*l'.LO) + (pPilteredDat.11.[i+l]•l.0) + 
{pJ'llt.u:edData [i+2] •2. DJ I 1 

nt.•t • (pPiltaNdnat.[il + pliLtaradD&ta[i+lJ + pJl'iltaradnata[1+lJ) 1 
Dt.aat. • Cl.O • {pPilteredD&ta[i] • pPUtulldData(i+ll + prilt\llredData[i+2ll / 

Sxy • flte■ t - tlt••t, 
SXX • 5 - (3 • l / 3)1 
.tlt•■ t • B1.Y / SZX1 

f2tHt • dL•••tSquara■ (•pPilteredI>&ta(i], 3, SLOllJ:J, 
if IUtHt I• :l::lteat "" [ (flte■ t - f2t:.e.tl > 0.000000001) J 

priltuadDa.ta(i.] • dLtiutsqu:u· .. (,pJ'ilteradD&ta[il, 3, SJ.CPI); 

/• calc •lope over two poillt■ tor a. - 2 • / 
pPilhredData[U • p:rJltlU'lldelataU+l) - prUtu•r;IP&ta(il, 

/* copy prni~ •alue tor l•■t ■lop• valY.e • J 
pP:UtaradDat&(i+l] • pPilteredl>at.a[iJ, 

/" pl'ilUradD&t& now «:intain.11 ■lop■ intoniaatfon an.d not U.ltared O&ta •/ 

/• Cale l:ll• dac.1-t•d Filter r..ogtb OTer 3 period■ •/ 
dacFilterLen • pCoetf-:>eU.ctiTeSu:ipleRa.te / pcoeff->filte%'Cu.tu • 31 
fr.ua• • pDS:llBLi•t.1 

i~ (traraa-;i.tYFe •• 'Q') 

ccntizn:i•; 
t• N'O reaacn to do quiet• •/ 

/• Xgnora tha !l!.aet:. tb.■.t it aay b• c:capl-. I! we •••ia. ~t: • caapl41% 

freqwm.cia■. * / 

•i~l cu ~t h&va zor• tMll two fr•Q;\1UC1•• in. it for a gi'l'en bar:id 
:P••• filt:.ar, l:llan only one will. be vithi!l th filt•r cutoff 

/• Nill I o~ t:b• buffer? 
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N•&•ur•Pr4tq( •pFilt•redDataCiJ, d4citu.tad256, dacPilt•:l'l,ao, 
fl, fh, 

11-■1,1.r•Preq( lipP:l.ltendData [il, deci-tad256, decr11tarLen, 
:U, fb., 

pCoaff-:;,,1!1:tfectivaSDfjllelate, a:l'raq ) , 
} 

/• put :rraq lll. tha cur.rent ft ... •:i,ffreqil!iltera.uzbarJ •/ 
/• la the fraqu.acy v1thin tha l111U of t.b• bH.dpua? •j 
if ( Priaq <• th ,H Praq >• n ) 
{ 

:fr-.->ffnq[UltiarnWlber) • l'ZtlClJ 
if I fr ... ->t.yp• •• •v• .u, Pr•q I 

parlodSh.a • lir:lt) (SAllPLEll'D / J'ra111, 
/• :rt the period. aia• i• gnatar than the HOtlltoDfG'I'H Cheri a.djuat for it. tt/ 

if { puigdSi:;i;a > KODELDGTll •• 

fraae->nut I• ROLL ) 

f2=&a1a->-..pl tfiltiu-awm>e:rJ • tic.ti f ( { (long) frame->aapl [Ult.ercumbu] llong)JroDELDrGTIJ + 

(fl011g)fr ... ~:r,next->U1pl[filt~l;IIIW•rJ ., (long) (periodSila • lfODJ:LIHGrll))) / 

pedodSiHJ, 

f:raae->ffraqlfiltarnual:ler] • fr-••>U;pl[filtGUumberl • O; 

r-eturn, 

litdef OutputPiltarDat. 
0Utput71ltu-edDataC) 
( 

FILE 
Char 

"fp~, 
t.datal'ile [BO] 1 

•U.tic cJ'iltercenter • O; 
int 

/• Cr■ate • fil• ot th• type fdo<Ultu11u.l:ier>.dat •; 
aprintf{ fdat&Fil ■, •\\d11111p\\fda\D5d.,dat•, Piltarcimt!:r I: 

if ((tptr ■ fcpan( f&tall'ile. ••• )} •• XULLl 
J:rrorZandler( Fil.ope, fdatarih J, 

/• x ... tti.• eol\lall t.or ainitab • / 
fpri2iitf (~tr, ■ \Sd\11•. rtltarcantiar 1, 
cPiltarC-.nt•r • riltiu:c~t•:r:1 

tt (Cfptr ■ fop-.nl t.d&taPile, "•" )) •• >mLLI 
B:r:rarBani!lar( Pil■Op■n. fdat.aPil■ ) 1 

tor (i • 01 i < nJ i++} 
!print! (t.ptr, ■l;f\n•, p1'ilt.aredDat■ (i] I J 
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• Cc;,py:-:1.'i'ht sy:a.ergetic1 1!!3, 1,-,-, 
• M'l;i tten by • , Brio llo.a.c:ur 

• lfanillS C0ntidniti•l Jlatertal 
• Property of Syn•rg•tica 
• Copyr:lgbt 1!1$13, 1'"4 All Ri9b.h R.uarved 

Thia u1ad. to be th■ old dsp.e but •o •• to •void con.tu1ima. 
with the dl:p cod■, •••v• :t-1U1..-.d it te, •lrcnd . .i:, 

I 

110 

t• Th• following- •i-• trca -.yat-..h. n.■r■ ar■ non-.AlfSI eoi.ent1 .ill muy•ta..h 
which prn-snt• - troa juat iacludfo.g: aur•t-.h Jl01f tbat ve •r• tryi.ng to 
:be totally ARSI ecapliant. •/ 

tinclliod41 •dap.11.• 
linclud■ •d■panw.h• 

tioclud.• •hi9"lbt.b• 
tii.aclada •eloption.h• 
linclud• ••avio.h• 
#i:D.Clud• •pi.h• 

finclud• • ■rmgina.l:l" 
s:tnclude •arrora .b• 

li:l!'da! CJt"r 

lin~lud• •v•r1ion.h• 
till.elude •paadi.h• 
ti•clud■ •gNLdar.:ti• 
rel■aa■ "Tar■ iQD. - diiSo•t vaat to add then re.ova it frcm the pro~ ■ct. •/ 
tir:r.cl~ •paacii,b• 
linclu,4- •playtile.b• 
lmdif 

t•Utd.t PSDD11:rrar •/ 
t••incl.'llde "tzoi ,h• • / 
/•tNldif •/ 

•xtero. doubl• Audito:i:ya&n9eDr'OK_A'l1llrrDI.YJ, 

/" Cillob■l■ .-1 
•truct CO)IOJIDLDOI: cl.0; 

i•t 

Toe&lJli~ • 0, 
Kic.obeli•<l, 
ncall• • O, 

,. c~ 111>.e optiODI */ 

fBotkic • :l'ALSJ:; f• Jl'lag to ■ee if t.he. JUcrophoae i• the i:n;put deTiCe ., 

elar •aScund!'il.W._fMAXPATHJ • •aret-■;:,,wa.v•, 
HKoal:Dir[KUPATll], 

DuapPath[U]t 

I• l.OC■l :frot:otyp•• '°'I 
void Q•tthmpla.th (void} I 
l'lW. *Cb■ctSou.ndFile(J'ILJ: •fptr) 1 

YOid h-llllUQLl1truct: B:IGGDIS •traaa), 
YOid QetrnputrUe(void) r 
void ProcuaW..Tel'ila:(cb&r •wa.vel"ile.J r 
cb&i;: •Gettfl1'\llil'il• (...oid) J 
void StufftJ.wtRa'lcDi•k(•truct lllaQDfS •t~tart) J 

ia.t ClleckL.1.Ak4dList( ■ truct BIGGINS •f•I; 

tifl!.ef: OOTP'CIT_Kl14'?IIIOIIS 
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#ifndef PBI>DATION 

void 
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oll\Udef ODTP'tl'T_IIDDWIIS 

112 

(SICGSI.:U: • lOl 

/• OpllJl up tba fil.t1 t:o out.put tlla Point. cf Xaximum Int■lliguc• • / 

if ( (a.ittfptr - SetUl)DutpuUU• ( •11.:i.nill!WI■ ,dat• ) ) -- JrULL} { 

void 

exit{ll 1 

J• N,... tb• c:olu:aa.. for Dinit.ab •/ 
fpri.ntf(Jll.ll!.fptr, •Loc\tSlc-p•\n•J, 

Cl.••aup ( w,id ) 

Ht'det OO'TlltlT_JIIltIXmlS 

fcloae C IUnfptl:: ) 1 

lendU 

1••··· ..................................... ·------·····•• 1 

aainlint ugc, char ••argv) 

char drivelnx:DllVIC). 

di:r IDXDIR] , 

fil■ (IU.XJP:IE.IC], 

ut[DDX'rl, 

#ifdef CJtT 

clrscr(), 

iendit 

printf [•\n/ ______ ................................................ , J 

printf £•\u • 
printf{•\n • V•raion ll:d.Pc.d.%d1 , r.11.j, r:1111., rup)1 

pruur■ \s,. ••>, 
printi:{•\n. * Copyrig'ht Syn•rg•tic• 1,93, UH•J J 

printf r•\n .. ) , 

p:dlltff ■ \a • 1faruiag Co::i.Udat:l.&l Kat:erial•), 
p:dntft•\1:1 • Prop•rty ot: synarv•t:i~•"), 
pd:atfC•\o • Cos,yrigbt H!ill, 19H All 1Uqht1' Reacr,nd"lt 

/* Fio.d the 1>irectory tba.t the m r111,1idea iu. •/ 
■ trcpyC azRootDir, ■ri'V[O] l 1 

!Dapl:LtC ■ dootDii., ISriT■, dJr1 !il ■, ■xt ) J 

fn.erg•C ■ dootoir, !!riv■, d.ir, 1111.Ll., SOLL ) l 

t:hdir ( ■ZRDDtDir ) I 

In.itC<ma1DdlineOption• r,cla) 1 

if(&rgc>l) 

ii! { clo. tut.ode 11 elo.aq1 } 

GatDuapP&t.h I] I 

Setup() 1 
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/• Do •ea• i:,l.a&n '11P before •x.itiag • j 

it ( clo. t .. taode I 

it C fpJtD I 

:l!cl.oaa (fpRDl, 

H ( clo . .in;lut~th I• 1fflLL J 

{ 
f't'Mi ( clo. inputpatb. ►, 

Clo.iQut:pa.th • 1110LL1 

fp:i:iD.tf latd.out, ■ \u\nA.11 W&va Ule proc-■■ing i■ DOISI 111 J\n•), 

Cl•aaupO 1 

1•------··························------
• PrinUQL - Pril:it out th• da.ta for J,.QI. CS.terat0oat10n. 

• fo:cu.nt 1■ 1 

••r■on Bound 1-■Cii :trob Ya■cU :Prob P&11cii Prob Pa■cii ,:rob P■IICU l'rob ------~----·······························••/ 
•aid 

PrinUQ:r.( .. tnict BIOCJDIS •frae) 

l'IL:1 •p!'ila, 

char file&Ule[l2ll1 

int i, 

H I (p!'ila • fopea.(t'Uc...,., •a•l l •• lllC1,L 1 

fpriD.ttl ■tda:cr, ·ean•t OlleA Ul• ~-,n•. film:1.-.11 

ratu.u, 

!pri.:D.tf(prila, • \d\t%d•~ Pc:r■onlfUJlba:r, SoundNUSbar) r 

for { i•01 k 51 j,,t .. ) 

114 

fi,:tintf(PPile, •\t\d\t\;4..2:C-, fraM->p&■clilil .p, fra-•:.p- ■cii(il .el 1 

:Cclo■e (p7i1•l , 

...... 
Qat:DullpPath(void) 

{ 
int i, fla.g■, 

cbu driTe(ll&,llllrY'EJ 1 

cur di.r [llUDtJ.J i 

cha,: file OU.:UILJ:], 

char ut: [lt\DXTl , 

char Ulan ... tll]. 

it ( clo.~glyn I 

pri.l:lt!'l•Jfaglya Kie.robe output. 1• active.\n• 
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,, 
if ( elo.outputt>-tb •• KULL l 

printtl•Pr••• ht= for deb.ult output (P&tb, Rul■r 71laname)\n•J 1 

printf 1 ■ (\ ■ C1\\Dfflf:P\\RDLERS.DAT\•)\n*) J 

1t { D'llmpP&th[OJ •• '\n 1 ) 

■trcpy( DumpPath, •c:\\dU11P\\rulera.4&t" )J 

else 

whil• f le • •trst:r{DuapPatb, •\i:1•) I I• mn.L I 
•c • '\0' I 

nrcpy{DumpPath. clo.output:pathl, 

iudi'l'idu.al components "'/ 
Uags • fnlfl)litl DumpPatb, driv•. dir, file, ext ) , 

en-rga( DumpP&th, drive, dir, H'IJLL. KOLL l, 

for fi ■01 DU11PE'ath[1J I ■ O ; 1++) 1 

DllllpHthU-11 " o, 

valid. Try to crH.te it if not • / 
if ( d.dir{ Du.pPatb ) •• -1 ) 

{ 
if I errn.o I• llCCICS I 

/" JlU!J■ just the path ■ / 

p.rintf ( • (Error: P11tb not found.I While attazipting to cr&11te ou.q, 

exit(oJ, 

f• it • file naae ••• not entered WIil 

Ue defa.ul.~ ■/ 

if ( 1 I flags "- J'ILEOU} J 

U: ({ 1pJ.P ■ fopG I :t::Llenae, •v+h• l l •• WLL I 

print.fl "<\d> Couldn't op1m Ruler Dwzip file 'h\n ■, (int)t'pRl), fU.•11-... 1 1 
exit(D)1 

/••············---------
• Ch■c:kLii:u..adLi•t • K•ke ■ure tbat all of 

• th• 11• t pointer• are po1ntia!i' to the 
• righe plaee. Tbh ii a debug routiria ----~·······················••/ 1At 

CbeckLinlteaLi.atl•tru.et ]![IGGINS •t ■ ) 
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vhil• ( fra.a• 1. Htl'LL ) 

H C tr&11e•:,,pr~ •• NDLL Hi frame I• t:• I 
re.turn Di 

ir: < :i::r ... •>nu:t->prev I• t:r..,. ) 
r■turn OJ 

i:t' ( !r--•>prev I ■ HDLL I 
if ( :i:r...,•>prev->next l ■ fr-e ) 

r■tui:u Qr 

'l'be arerla;ppins, nodu - have aet to a,ag&th·■ lee 1 41 ao th.i.1 nov 
doeaa•t .. tte r:or • lMaed. link.ad liat. 

ret.urn o, 

it (t:r...,->type •• ••• i 
pr.:iAt!( •N• )1 

•l•• if C frmr.■ ->type •• •u• > 

p:rintt:(•\:a,•J, 
return 1, 

/ ................................ ------..................... . 
• Q.lltbputPUe - Get tb■ input w-&T■ filer b,aQdle pa ud Tilu opticoa •• 
• 'ft:11 •• 1rildc&rd ciptioaa u.d thm,, proc■•• tb■ r■aultiiig- ••va filw■. 

void 

C■tinpuU''1l.■ (voicU 

( 

ei:::nmdc,1 • ■ \0\0\0\0•, 

iDt f, ;ii 

at.ruct. ffblk t't'blkt 

p■rsoo[4.J • •\o\o\a\a•. 
blp[4] • •\0\0\0\0•r 
drive [Klltllt:tv.1], 

dir [IG%Dll] , 

fi111 [DJrll'IUJ. 
al[ t [IU.DXTJ , 

Saw:i.dPilePatb[DDOJ'l'l'BJ 1 

drive[IIAXDAIVB•ll • '\O', 
dirl~IB.-1l .. 1 \0•, 
:1:ile[IO.Xl'l:t.J:-1] • '\0' J 

ext[DD:r.-r-11 • •\o•, 

i:! ( clo.1np11tpath 1. ffll'LL ) 

fnsplitC cl0.i.nputpath. driv•. diz:, :file, ut ) J 

clo.illl)Utpatll. • GetW..ver1leO J 

fnsplit:( c:l1;1.iz.p1:1tpatb., lkiTe, dir, fil•. ext I 1 

••1 

:I.! , •tr•tr(ut, •nv•) •• MOLL .s.c ;• :Input tile au11t. b• • wave fil ■ •/ 
str•t:c(ext., •-v•) •• llll'LL ) 
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lrniz-Bimdl•rf !ladinput:7.Ue. clo.iuputp&th )J 

f• S>rocua nan-pa and non-vbaa file ■ •/ 
if { toupper(•t'ile) 2• 'P' U, 

■tratrUile, •VJSS•) •• NULL U, 
■tratrlfile, •vb••"'l •• MtrLI. ) 

clo.vb■■ !'Jag- ■ 11 
t'nmari:i-1 ao~.U•Path, ~:ive. dir, file, ext J, 

if ! tindfirat f iSouo.dl'ilel'ath, .tfblk, a ) I• O ) 
return, 

P:roco1HW•nPile{Scnmdl'i1el'ath) 1 

} while I f illdDUt (c.ttbllc) •• 0 ) J 

:r•tu:cns 

/• Proceaa i'S til•■ • I 
•l•• Lt t toupper f•fi1•) •• 'P' l 

atrnepy( ■ouud., Uile:(2], l) 1 
■ trn~y{i,.raan, l.file[SJ, l), 

d■- H ( •trlen(!ile) •• S J 
( 

at:rnepy(aoWl.d., .r.:file[2J, 3) i 
■trcpy{peraon, •777•)1 

■ trcpy(aound, •1n•1; 
atrepy(per■ou, •n1•1, 

120 

.f~:i-g•( soundJ'ilePat:.h, drive, dir, f"ile, ut ) ; 

it ( findfint( SowidJ'ile:Pat.h, i.ttlllk., 0 ) 1 .. O ) 
:return, 

do 

atrncpy{ file, f'fblk.tt_na.e, I b 

■ tzn,::py(Cllp, '-file[2], 3] 1 

.Soundl!flml)er • atoi (tap) J 

1trncpylt:mp, M!U11[!5], 3)1 
P11rscJllfumb•r • atoHtapl, 
fnaerge( SoundFilePatb, drift, d.ir, tile, axt ) 1 

} while { Undnext.(fr.ffbU:) *• 0 Ir 

■h■ :l.f ( clo.paf1■g •• ALL "' c:1a.a:tifl•g- •• SOXK J 
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122 

for I i • 01 .1 < ICU_SO'J)fDS ,U: clo.•oundnuml:l■ra [i] !• o, i++ } 

.t.printf ~ fil•• •P?~03d\••, clo. 110WldZI.U&b■r• [,;f,] , peraoc) 1 
f~•( SoundPil•Patb, drive, dir, tile, ut I, 

it ( t.1ndUrat( SolllldJ'ilel'atb, ol:.:Ctbllt, 0: J I ■ O ) 
retura., 

11trncpy( fil•. ffbll:..f:l!_:n~, 8 l i 

atn,,cpyltq>, .i;Ulel:ZJ, J)J 

SoUD.dMumb■r • atoi (tap), 
atrncpy(tllp, Uil•C51. 3); 
Per•~• atc:d(bllp)1 
:l:n&■rv•C SOUD.dPil■Path, drini, d.ir, file, ext ) J 

Proc .. aN'a,r■Jile(SOUD.dl'ilaPatbJ; 

} wh:Lle ( fituk11ut{Hfblk) •• 0 ); 

ela• it ( clo.pflag- •• SCIIB ,, clo .• 11flag •• .ALL ) 

~or Ii• o, i < IIAX_PDSOXS 65 clo.p■rao.i::unmb■raUJ J. o, iu) 

sp:da.tf U!:1.1■, •Jn,\•\OJd•, a<nm.d, clo,p■ r■oD..D.Wllbera [ill, 
fSYNrg■ C Sou.a.dPild'ath, drive, dir, file, ext ) 1 

if C findUr■ t( Soun.d.Pile:Patk, l,ft:blk, 0 ) I• 0 ) 
retur.n.J 

do 

atraepy(t:llp, U:Lle !:lJ, 3), 
sou:adlftmb■r • at.oi ( tllp) , 
■ tmcpy(tap, Uil•[.5), 3), 
Par•oDXl.mlb•r ■ atoi ltapl, 
HIMrg•I Soundlilial'&tb, driva, d.ir, file, ~t. ) 1 

ProcHaWavdil•(Soun(lPileP&tl:11, 

} whil• C findl:la:z:t (S.trl:llkl •• D ) 1 

else if ( cla,ptlfhg ■■ scarr: '-" clo.a~lag ... SOK! ) 
{ 

tor I 1 • D1 i < IDJC_PDSOlilS .r..r. clo.peraonnllllbera[i) I• o, i++) 
( 

:ccir ( j - o, j < xu:_somms •• cl0.aaundnllllbua(jJ I ■ 0; j++ 

- Page 112 -

fi:m.ersreC ~und7ilaP&~. drive, dir, tile, axt )J 
if ( fin.i!Hr■t( SoundJ"ild&th, affbl.Jr., 0 J I ■ O I 

r•tu::r:n, 

atrncpy( til,e, :C!blk.tt_nuw,, 8 ) , 
at:m.ci,y(QIO, lr.tUe(2). 31, 
sowu!MUJU1er ■ ato1Ctap), 
atnaepyft:mp, 6Ule[5l, 311 
.PU■OW(\abe:r: ■ atoi {tap) 1 
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f:rmarge( Souni:HilaPeth, driTe, <11r, file, ext )1 

ProcuaNav•1'ile (Sound.l'ilePatb.) 1 

return, 
/• End O! PS fila proc•■■ing ., / 

t• Procn• nss fil•• • / 
el.ae if I •tr•tr !file. •VBss• l ) I 

•t:.rstrffile, •vb•••J ) 

clo.vb••Flag • 1, 

it' ( ■ trt.a.{Ule) •• a J 
atrncpy(parec11,., 5'fila[SJ, 31, 

atrc:py(parson. •7n•J r 

1~ I clo.pn,fl.ag •• ALL •• clo.anflag ... ALL l 

aprintf{fila, •WSS0'iiJa•, parson!, 
rlmM!rge( S01mdl'ilel'ath, drive, di:r, .r11a, ezt ) , 

it ( filldtirat( SoWldl'JlePath, .a.tfl)lk, 0 ) I• 0 J 
return, 

do 

atnu:py( file, ftblk.ff_na.... 8 J, 

atrucpy ftnp, &file£S1. 3), 
Par■ onlfuabar ■ atoi (tap) i 
fuuge( sound.Pil■Path, ddve, dir, file, ext I, 

} while ( UndJl.axt(Ufblkl •• O ) , 

abe if f clo,PJifl•g ... ALL "'"' clO.Sllflag •• SOID' ) 

a;:riDtflfila, "'Vl!!SSO,la", parac:1111) I 
1-rga( Sound.PilaPatb, drive, 11.ir, file, ut )J 

it: I Undf:l.r1t( Sowi.d.Pilel'atl'l, .U:fblk, 0 J J,. O ) 
:c-aturru 

do 
( 

fJlD.er!fi:i( Sound7il•••tb, drive, di:c-, tile, ext >t 
■ t.r::11cpy(t:mp, ,u1ef5l, 3); 
l'er•onl'rUDb■r; • atoi {blpl J 

:tor ( i • o, i < ICll_Somrna .ii."- t;'lo.,owadnWllb■r:11 [iJ ,. o, i-t ♦ 

Soua~r • clo. •oundnuaber■ (ii 1 
vbil■ I 0.tvBSSlc.t:o O ) 

Proc•••N'avePil■ fSou.ri.dl"ilePathJ 1 

} "'hile ( findnu:t. t~tfblk) •• 0 ) 1 
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•l•e if 1 clo.pnUag •• SQllli: ii clo. ■nfla; •• lLI. J 

~ar ( i • Di :L < KlX_PDSONS «• clo.p•raoi:1,1:1,1,mbar■ Ul t ■ O, i++ l 

■pr:111.tf r.e:n., •vass0110ld•, cJa.paraonn\UNlara ru), 
P•r■ollll'mlD■r • clo,p.r■ODD\mberaU], 

ProccaaWavaPile(SoundJ'ilePatb) ,. 

ebe if C clo .pnfl11g •• .SCKI '"" cla .aaflag •• SOKE ) 

for ( i - o, i < XAJ:_Ji'ERSOMS IU, clo.p■raotmwabenUJ I• o, i+-+ J 

tor I :I • o, j < IIAX_S011JIDS u. clo. ■oun&uabar■ [jJ I ■ o, j ♦+ 

SoundM'u:.b.r • clo. ■otmdnuabar■ [j] , 

vhih { G<ltVIISSinfoO ) 

Pro.e .. aWavaPila (SoundFilePat:bl, 

/•rtaiiCTIOl'f_BKADIUI."'"'"""''""'*•••••••••••••., 

»1:SC:: 

"" 
OUT • 
......,., 
lfO'rBS: 

TeapeonvertDSP20lO 

Convert betwaan the dap'• biggbu lbt azid the 61030' ■. 

•Dl'D_IIDD!itt•• ......................................... , 

YO:l.d TapConYU'tDSE'2030( OSP_BIGGlltS ~DSPBLiat. int dapX&x.lq,l, atruct !ll(JQilfS •pE!ggina, int 
"'plUxAx,pl ) 

( 
DSP_Jl:IOOINS 

■ truct. BIGGINS 

int 

/" T■U care of l:h• •-■y •tuff :Hr•t "/ 
~l • <bPKllAmpl1 

pDSPNode • pDSPBLi•t, 
pllod• • pll.iwin•; 
for Ci • O; i .:: MUDlb•rOflfod-■ r.r. pDSl'Jllod• U, pB'odeJ i-++I 

CPY'_SJIAREJ_BJ:GGI!l'S( J)ll'OlSea, ~Sll'!k:,d■ J 1 

pKod■ ->loc: • J • 2561 

pOSJlilod■ • pt1Sl'Node->n■:w:t1 

pNode • plfod■ ·>De.xt, 
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/•rtn1CTIOlf _ HJ.DD.•••••••••••••••••••0 •• 

'"""" D:ISC= 

LookAt!liggin.s 

The ev•nt ha.ndler tor thll Sound P.■cagniticn uig:Lne. 

128 

IN, •pCoapr .. •odLi■ t. - ptr to a HIGGms list •ith only the plli ad q11iet 
DOdH in it. 

•pEismina - ptr t.o • Ulled ill higgin■ li ■ t. 

"""""'' JrOTJ:S: •pJl:lg-gin■ i■ llHd■II ocly t:or debcgging. 
•lln)_Dl?ID ..... • ............................................. / 

TOid. LcakAtlLiggin■( at.ruct Rl"OGillS *pC"cmpr .. Hlll.i■ t, ■ truct Kra<aDIS *pBiggiD■ ) 

■truct K:COOINS •tr ... • RUI.L1 
int i, !lag, rowcnt ■ O; 

if I elo. t.,tllode l 

print:C(•\nD-ect1S1po■ 111d the ■igQ&l tor:\n•J; 
.u ( IChee:tLinJc•dLiat.( plliggin■ } ) 

Ufdttf CJ.T 

it ( c1o.tHtacdoai I 
( 

if ( clo.aql ) 

printf (*Li.Dked li ■ t i■ ho■■d\11• J , 

P::rint!'rimta ( pBiggiu l 1 

WaT7il•Int:oOut ( plliggi:iu ) 1 • I 

Print.AOL( pH1.ggi.n■ J; 
it (clo, higgoutl 

StutfB:l.9;-in■:t'oDiakl pBigsizH J 1 /" OUchl that awit hurt J • / 

ld■flll.■ SBCW _ PBOKS 

iUd■:C SllO"_PIIO!fS 

/• O:n.ly proc:••• th• coapr•••ec! li■ t •/ 
Ufdaf' PMIS_Olff.Y 

fr._.. • pCcmpr-■■ ..U.i•t1 
traao • plligg:f.n■, 

/" to •hut up c:cmpiln • I 

PWIS_OHLY 

rowc:nt++, 

if ( I fr&lN.->pmi I { 

tor (t:lag • i • 01 i < Kll_POSSllir.IrI1u,, i+♦} { 

if ( (:trime·>~c:ii [i] .p h mtnrOWN_tJ.TJI) •• 

(fr ... ->PUc:ii [i] .p I• OJ I 

it (i I• O) 

printt(•\t")i 
"r~tf(•t\d•, tr-.•:iop••c:1111] .p )1 
priatf(• 't••• pa■ c:i:f. [tra-->pucii{il ,lll 1, 
"rilitf(• ~d\l•, Cint)fr..,.•>puc:iiUl .c:), 
flaqu, 
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fifdd HOT_JroW 

lendif 

land.if 

t.itdef 7.KDJ:UTIOlf 
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1f Crowent. :.. 231 { 

print.tl•Pr-■■ Any l■y To Continue ... ")J 

sr■t.cll.l.rO, 

rCllf'Cll.t. • o, 

Gi·HTOl'roi C5PCOIIPrH ■adLi■tl 1 

• Pro~•••••"'•r11e .. Do Sound. ncognition 011. a gi"YIID. lnl'T■ :fil■ . ................................................................................................... , ....................... / 
l:roce■■lla.,.:,:1.le(cbar •wav■ Pil■ l 

int 

i•t 
>ILJ! 

1:1.f.S.f CRT 

p.rintf ("<\d> C011,ldl::i't opan lf&Te 111■ \;■\n•. 

Cint).tptr, Wav■Pil■l 1 

1.t C clo.dllbug ) 

printt ( ••••ding t:il■ \a\n•, w .. veJ'il■ ) , 

tifdaf CRT 

if I clo.aow:,,d l 
pl&yfil■( 11'avaril■ I, 

130 

printt:( •\:i:i.\nT1tatb,g P■r ■on 'Id -- S~: ~c Ag■, '"' •· Sound c,dJ I.■, 

li'a:r■on!fu:abe.r, 

subjactIPer■o~J .■■x, 

lf'I.Lbj ■ i;;.tll ■nodaber] .age, 
SOm:!.dK'Lnwu, 

(S~r < 123 ? paaeii[SounmtumbuJ 
"'Chlltnown"l )1 

l■adU: 

Xie~■ • ncall■ • 0 J 

/• S■■k to tq IC.i>t of U. ael■ct.■d ■01lDd data •/ 
fHdc.(fptl::, {c:lo.frma■ loc • ■ 1:z~t(int.)), Sl!H_SST); 

/• 'l'han will alr•ady lie •etup oa. t.hll .tiSP, 'l'hay will poin.t at different 
ar••• iD -.-ory dep.n.di115r on which but:ter :I.• ba:lng worked cm. Tharetore 
thay •hculd l:I• pu■M t:o Decompo••· •; 

it lC:pJl:awData • li.n.t:. *le•llc:ic(llNDJ.'U.SIU1 ■ iuo!(int) JJ •• irol.L l { 
1t:i;:r0r11Udl•rl ()gtOtxeaory, •iu dllpI:aitialh• Oll pJ:awD&t.•• J 1 

raturn, 
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/• lniti•lh• x..a~ tor th• filter«d data. •/ 
if { (p!'ilterec!Data • (float •) i;alloc(MNPAUSIZR. •i:1e0t{f!l0at)) I •• !l"ll'LL I 

Errorllaindler( OutOHlamJry, "in dllpinitiali~1H on pJ'ilteredData" l 1 
retu.r:n, 

t• Initialize th11 DSP stu:C:C, telliug it whan it •bo1lld put tbe 
filtered data: ie where >ach can have a ■era.tell area, •/ 

it {daplniti&li.H ( pFiltendCata 11 

-return, 

/* InitiaUu1 the Sound Recognition Engine */ 
U {aralniti&l:I.H( Loc>:Atlligglll.11 l l 

return, 

/• Read .10:l4.0 bita buffer •/ 
while ( lnuapt:s • raad_vaT{tptr., phvDa~l) I ■ D ) { 

/• Send tba raw data o:C:C to the ro1,1.tin• which :.ii.Dick.a the DSP • / 
UpProce- ■ Bllffe:r( pRawD.tf,, Ru.pt■ ) I 

/• Co:uvart frcm DSP higgina 1iet to 68030 hi,ggin• liat. 'l'bing• 
,u•e contain•d in th• global•: pDSPJILi•t lmd dapK&ZAapl. •f 

TaipConvertDSP~030( pDSPBLi•t. d.lp~l. psn:BLi■t1 illaxblpl l, 

f• Sand th. JUgg-in• atructure ed tb ~1 calculated. on t.b• DSl' 
to Ue CilOlO, •f 

•reh:oc•••liggiu ( pSamt.ht, ll&XJ.apl. ) 1 

•raCl.antJp t I 1 

d•pClean'Dp i I 1 

i:I: (pR&vDAt&J { 

free( pJtawData It 

U: {pl'Ut-.redDat.a) { 

lrffC p!'iltar■dData. l, 

• one using the •icrcpbcae, ............................................................................. , 

•Wavel'i.le, 

if I (KIIYl!Fil• • IC?lllr ... , .... 11ocCNAUtrFFU)) •• KULL ) 
SrrorB&ndlar f OUtOfX-,ry, "in catllavel'ile• f , 

/• If an input :fil.■ n.-. .:I.• iiot input on the cCllla&.Wl liA■ 
• tho s,et it intcra.c:tivaly. •/ 

:Lt ( lf:lat>lic J 
{ 

print!C"\nRnter the fila apec to tbe •ouod tilea, \n• 
11 (Mild card• are supported. -- I .. E. G1 \VO?CI\.S.S• .WAV )\n• 
• !Preas dnl'Tlll> to create a 'W&ve file)\n.•J, 

priatU•\a:tza.pu.t file, "l, 

vbile I le• •trat:r!Waval'il1t1 "\n"ll I• N1JLL) 

.. c • 0 \0' I 
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U ( fllotllic 11 WavePile[O] •• •\O•} 
{ 

fB'.ot:lilic ■ ntr1, 
Ut daUned !DOS) 

hnd.it: 

•t.rcpy{Wa.vePil•• •c,\\aratmap.wav•), 
apa:mlp(P_tu.rr, •pa■ .ua•, •p••·•x••• •••t•, •voluae•, •to•, •o•, HULL): 
■pav:a.lp(P_WAIT, •p••·•x••• •paa.axa•, •••t•, •aic", •to". •100•, fflJLL}J 
r.-ove (WaVel"ile} J 

print:f{•\tiPre■■ a ll:ey to et.art recording-, tb.n pr-• [11: ■cJ to ,stop.\n•J 1 
gatchO I 
apanlp(P_WAIT, •riactile.ax■". "r■cfile.u:e•, llavaJ'ile, •1& ri.f.100 -••• JroLL) l 
»rint:f(•\n\tProcuaillg, :plae■a wit ... \n•)1 
spawn1p(.;i_1r.\IT, •paa.exe•, •pe■ . .axe•, •••t•, •mic•, •to•, •o•, KULL}, 
ap&Wlllp(P_'IOJ:T, •pa■ ,ue•, •paa . .ax.•, •aet"., •vollJlle•, •to•, •100•, NOLL), 

t ;I. ~CWf nDDATIOll 

lend.if 

H ( (Yb_data ■ (int •J-lloc(~TAUZg.■iaaof(i».t))) •• lil'OLL ) 
fprintt(atd■r.:c-, •OU.t o:f --.ory while trying- to -uoc vh_data\n•); 
axit(D)1 

J:nitC!'~ine0ption•(5clol i 
clo, aewi.d • J'ALSB, 

clo. t••t:aodto • P.ll.SK; 
l'ro-c.H•"•TaJ"ile CSOUZld!'ileJlathl J 

if {vh __ dat.& I• WLLJ { 

t'rae(Th_datal 1 

vb_datt • ll'OLLJ 

it: (cla.inputpatll I• IIUl.l:.) 

frHCc10.i~t.1t.pat.hl, 
clo,iaputpatb. - R11LL1 
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: d.lpinit.c FXLB 

DISC 

TABS 

O!llfllll 

1 Initialhation and Cleanup routine• for routiuea on the DSP 

'' 
1 l!IJ:ent :Hele 

DA.TB ClllTED: 21 Oct 1994 

copyright Synargetic:a 1393, n,-t 

warning Confiden.tial MA t•rial 
Property of Syrierg-etiea 

~pyright 1993, 1,,4 All Right I lteHrYed 

SYll'O~S?,!h :to.ithl.iz•• thing■ on th• DSP ■ :I.de.. 

•JCRD_DAD!R•••• .-* ..................... / 

lbu:lude •.-yaargy.b• 
linelud• •4.S~g.b• 

linelude •c!ap.h• 
1:1.nelude •.-valtd.h" 
I include •error■. b• 

/'•••••••••••••••••••••••••••••• Global Data ............................................................... / 

Qt.01lL int 

GL011\L noat 
•pl.atmc.ta • U:lc•t •· 0 F 

*pl"il t■redD&tl. • ( fle>at •IO I 
GLOllL DSP_llIGGilfS •pDSfBLi•t • (D3P_BlQQnrs •>o, 

Gr.out int dapllaxAmpl • Or 

/"P'OMC'l'IOll_lltADII."'"'""""***•••••••••••••• ..... , 
PSSCI 

dsplDit:l.&lia ■ 

Rrl'CFJlll'1 ALL_OJ; 0'll SUCICl ■SI, 

tion~,:ero on f•ilure, 

NOTES: Im.itiali2H nerything en the DSP ■ida. 

•DD_DAnD••••••••• .... • .. •• .. •• ................. / 
ic.t dapill.itialize.( float •pOutputl!lu:ff:er ) 

( 
pJ'ilt•r9dD&ta ■ p(httputlluff■r, 

/• Cre&te th• Riggin• ti•t t'or us■ while on the. DSP •/ 
it' (Crea.teDSPBiggifllLi•tl NUDberOflilodH, apDSPllLiat ) l• ALL_OEJ 

retuni 1, J• Could.A' t cr••t• th• liat. •/ 

, .. Jnit;.ial:l.:r.• zqmory i.n GT■ltd.c: ., 

xnitTbaeDc-.aio 111 

r■tu.i:n ALL_OI, 

/•POtl('CTIOK_UJiDZR•••••• .. •••••••• .. • .. •••• 

a.pCleantJp 

C'l■an up any -.oxy iasu■• in the .Sou.ud IAlc:ogu:1.tion Ragin■ 

:Rln'IJ11.N': 

NOTES1 
•IND_BEADD ........................................ ., .......... / 

void dapCleant:rp ( void ) 

( 
if (pJl■-llat&) { 

free ( pR&wD&t& Ji 

pll&wll•b. • (int •)01 

H (p~Uta:radDat•l { 

Cr••< pF1lt■radD&t• I J 

pPilt■redtlat:;a • {ir:1t .. ) O, 
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CleantrpTi■eDo:u.in fl , 

!'ullDSP.lliggin•List( pDSP■Liat ) ; 

J)DSPELiat • istruct RIGGDJS •)o; 
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/•C_BU.OH_Pit.,..------ ............... ., •• .,, •• ,.,.,. •• ,..,,. •••• ,..,...,,.,. •• ,.,.,.,.,..,,.,.,.., 

PILE ; dlphi9,c 

"""" TUS 

: Jloutllle■ to cr•at,e the hlgglns ■tru<:ture Oil th■ DSi' chip. 

""""' : Brent B:ale. 
Dl\TK CltEA1'JCD1 4 Oct UH 

Copyright. Sy:nez:getic■ 1993, 199._ 

llar11ing- Cont'idatial -.t■ri&l 
Pr0p9rty of! Synugetic■ 

COI)y%ight. 1''31 UH All it:1.9'bt■ Renrved 

SJNOP.SIS 
•Dtl_DlDU .......................................... ______ ..................... ,,. ................ ,.,..,..,/ 

ti.Delude <■tdlib.h> 

ti.Delude •is.pbig.h• 

ltlnclude "'Gror■ .h• 

/*l'UlfC'l'JON_HUD,n-----~ 

Crwt•PSi'l!liniuL:l. ■ t 

DBSC1 era.t• ■ li ■ t nuaQfMode■ long .and retua it 
IN: nUJIOfJl'1:1de■ - nu.bar of node ■ to ha.ve in th• li■ t 
00'1': ••hdrJl'ode - ptr ptr to r■tu.rn the begi.mi.ing ot thll liat back in. 
P.l."l't1Ul'1 ALL_az: tr the 11at was ..::reated •lright. 

OUtOfl[emory if I coulda. • t get the aaory need•d. 
1fflffS1 On the DSP1 we want tbi■ li■ t to b■ cont:inou.■ in ..-cry to 

facilitate th• vrii:.in!il of it aero•• to the CI030 ao it ha■ to h• 
different cod• tbaa the 61030'• creation cf th• higgin■ H•t. 

•llllJ_HKADD• .. ••••••••••••••••••••• ........ / 
igt ex-t•DSPIUggi:n■ Liat( int nun0DCld .. , DSP_DIC:CIKS --hdrKode ) 

int 

•hdrROdti ■ (DSP_B:IG<i-IN'S .. ) c:alloc( numQfllodaa, •i:•oHDSP_l!IGGDfS)) J 
if ~•bmll'od.a •• NOLL ► { 

l'rrorJl.llndler( OUtOn!ainory, •In Creat11DSPHi9!Jiru1Li11t.• ) , 
return OutOflieaoryJ 

,,. HOV book up th• ptt• •/ 
(•hdrNode)•::u:i•xt • {*bdrllode)+l1 
t'or (i ■ 1, i < 01.mOfKod.•-11 i+-+ ) 

i l*bdrM!odeJ+il •:>a~t ■ f•h4rtfod.e)+i+11 
( l•hdrxode]+il •:,,Prev ■ (*bdrN'oda)+i-11 

/*P'O'JIC'rIOR_HDDIR•---­

""°'' DESC1 

111': 

OOT, 

"""""'' =· 

l'rffD.SPlligg::luLi•t 

!'r- th• 1MDC1ry ·a..•d for the DSP biggina liat. 
*bdrNod• - ptz: to • 1;1.odo to begin deletin11 at 

TO.id PreiaDSPlli9ViD■Li•t I DSP _BIGGms *hd.rNcda I 

I 
f• K&ka •~• it■ :a.ot null * / 
if C IM!rRode I• 1'n1LL ) { 

frH ( bd.r!fod• l , 

/*1'DXCTION_JID.DS•------­
RAD, 
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Clear the V&ltHIJ ia tba nada•. 
*hdrHode. - ptr pt:r; to the hH,der of tb• liuk-4 li ■ t. 

142 

ll'l'tJRN1 Ncm.e 
MOTH, 

'"mlD_BllD•----- ............. ••••••J 
void ClearDSPl!liw,Ul■Li■ t( DSP_EIGGilfS *hdrNode ) 
{ 

D.SP_BIOODIS •pJrodeJ 

/• luitiali:i:e tb• 4C) node• that: -· will b• OV4l%' wr;itUl,9 •/ 
pNode • hdrlll'oc:1■ 1 

while (plloda l• XtJLt.l { 

/• )!.aero d■ c:l■r■d. iD. dapbig._b t.o :saro ou.t only tla ■h&r■d. portion 
of th■ DSJi'_BIGGINS ■tructur■, Since tba only otbar :l!i ■ld■ are t.h■ 
•:i:a-.xt aui1 •pr■T ptr■ (which I want. t:o r-in iatack} thi ■ varlu 
9r■at. •/ 

O:LZll._~LUtkl)_BIGIODS{ pffod■ 11 
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f•c_BUDJi:R._PILR ........................................................................................................... . 

l dape:ng.C 

1 Jtoutin• u•ed on t.be DSP to 11r0cu• the Input d.at&. 
TABS i 3 

OWNER : Bret K•l• 
PATB canno~ :Z7 Oct 1,,4: 

Hani:l:a.g Confidantial )Lt.tedal 
Property Q( ,Synu7etica 
Copyright. 1,,3., l!M J.11 Right• Re.Hrved 

•IND_DADL .................. -~•••-------................................................ , 

1:1..nclude •c!apag.h• 
iinclud• •bach.b• 

#iJ:l.clude •av&ltd.h• 
1:1.nclude •dapbig.h• 

, ................... ----•••••• ht:UD■ ...................................................................... / 

/*:rtlll'CTJ:ON_nADD."••••••••••••••••••••• ·-· DJ:SC1 

nr. 

dspProc-■■But't:er 

Proce11ae1 one chunk of dats through th• DSP baaed code. 
•pBuUu - ptr to d■ ta to b• p:rocq1ed (Nev info:nution} 

a.uzpta • The umiber o:I!! <ata eleaent:1 pointed to l1)' pJ,,iu:er. 
••plli99Ul• - pt:r ptr to r■turn th■ ptr to the h:l.!Win• li■ t 

a1rcnr: ALL_OI: - cm aucc11•• 

The higgiD• list. ini.ti ■li:zad in Cre,ateH:lg,gituI.ht.0 g■t• ••tup 
,,d,th tl:a■ procuaad a:r.o~tion agd i■ returned in ••p!liggina. 

'?b.i• routine •i•:l.ck• what will b■ b.pp.ni:D.g 011 th■ DSP. :tt will 
b■ uaed duritlg' wha d-.bi.lsssi.ng without the DaP. 

.. DD_DAlln••••••• .. ------1 
Utdaf E.UDWARE 

,at 4-p>roceaaBuffer( int •pinput l 
lel.■■ 

int dapProc,u•Jluffer( int ""pinput, int aumpt■ I 
leadif 

/• Only wh-.n w■ ar■ an. DltDKl..lt: ■bould this •••igmHtJ.t 
do u.ytlling MU:l.tr.gful.. • 1 

pJt••Dat• • pl:a.put1 

/• Cl.■&% CIUt tlla Big"g:l.lU Liat •/ 
c1 .. rt1SPl!i99in•Li•t ( pDSPELiat ) t 

/• calculate :t.•, Ld, 2:cr and. tl:ae :a.ode t.yp• (Voiced, tln.Toic.ed, 

tifdet KllDlfllZ 

Quiet} for ■vary noda in th• li ■ t and ••t tb■ noci. location 
and ■i:E■. Thi■ will be. in C on the DSP. ■ / 

i:v&lTi.maDca■:l.n! pR&w:O&ta, pDSPBLht, 1:dapxaxAmpl } 1 

BvalTimeDoa&in( pRawD&ta, nuapt•, pDSPati•t, '-d.apX■xAmpl ) 1 

/• lWl the Bach analyaia an th• voic■ data. Thil oeedl to be 
bro>:.e11 up. The filtering will be done in u1u11:11bl:y. h&luatePilterO 
will be in C, •/ 

1:1.fd■ :t &AltDMAR.E 

Dacoapo■■ ( I , 

- Page 123 - Docket No.: 13217.2 



"1
:l ~ ~
 

"' ~ 

W
O

R
K

M
A

N
, N

Y
D

E
G

G
E

R
 &

 S
E

E
L

E
Y

 

N
 "' 

Dl 

A
 P

R
O

F
E

S
S

IO
N

A
L

 C
O

R
P

O
R

A
T

IO
N

 
A

T
T

O
R

N
E

Y
S

 A
T

 L
A

W
 

10
00

 E
A

G
L

E
 G

A
T

E
 T

O
W

E
R

 
60

 E
A

S
T

 S
O

U
T

II
 T

E
M

P
L

E
 

S
A

L
T

L
A

K
E

C
IT

Y
, 

!I
T

A
H

84
11

1 
N

 ... 
Cl

 
N

 
N

 
~
 

N
 

0 
;;; 

;;; 
:;; 

t 
;;;

 
:;:

 
« 

;;; 
::!

 
0 

"' 

1-
-' 

A
 

!J
I 

1-
-' ~
 V

t ~
 

0 ~
 

\0
 

0 



147 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
::,... 
w 
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5,640,490 

-----·································· 
-- io.c --

cooywrit• Syn.rg-.tic• 1.n1 
N'rittan .by R. Brian II0"1eur 

Data: 12/15/93 

V•r•ion: 0.1 

--------····················••/ 
#include <io.b> 

finclude •dap.b• 

11.Jlclud• ••rrors. b• 

4i.Dc:lud• *bach.h" 

fiaelude •vavio.h" 
tiil.elude •dspang.b• 

,m.dgneO Ch&r b4r [Hl 1 

t il:ndd KOCLO 

a:r.tern at:r:uet cagp,]l])LIJO: ,;:lo r 

t•dit 

SIOUDdK~■r. 

•xtern char DUS!pPa.th ll , 

/• Local Prc:itc:,types •/ 

i.nt f!ile_axi■ t■ (ch.a.r •Ul~), 

Pm:a0D.H1,11U1er, 

Xubpl1 

148 

, ................................................................................ . 
• Pind:Ru:t:Naabar - Incr-..nt pa■ t a number in the bu.flu 
• and up to the next number, 

------···································••f 

coaaent aectio:o. ., / 

the c,urr-t nuab•n •J 
(*tndferl ++, 

while( (••buffer I• '\n'} ,, 

{*•butter I• 'I') •.r. 
i•i,p■ce {...,buffer) ) 

11,urat,,er •f 

return lJ 

•L•e 

1••-----------············· 
• read_bHdet! lead a wav tile header 

void 
r.ad_header(r:Ct!: •tptrJ 

{ 

1••··············-----·················· 
- Page 125 -
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150 

·················································1 int 

read_vav(PILB •fptr, int •p!lufferl 

int n■ O, 

Ul!nd.ef HOCLO 

elo, eurbuf:floc • clo. fr .... 1oe -

it C clo.fraae1he l 

if I clo. :i:r..,.loc •• 0 J J• Clo•• th• fil• ■ad atop if you're done •/ 

fcloaa (t"ptrl 1 

rat.,:ai,(OJ, 

if ( clo.fraa••iz• <• (SlEQSXU • 101 ) /• I>DA•t ti:y t.o read sore th.ail. 102t0 
■aapl■• •/ 

•l•• 

ll\1111 • SJ:GSIZB • l.0 I 

H ( clo. fr--■iH ::i,. (SSC.SID: • 10) ) 

{ 

e10,traeai11:• - ■ nua1 
clo.fr-•loe •• ll.UZ11 

clo.tr,...loc ■ o, 

mm • Sl:CSII:E • 101 

cla.fr ... loc •• ntmu 

nua • SllGSIZI: •10, 

n • fru.d(phff■r, sh:ecf(1nt}, ll.\m., ~trt, 

:lf I a •• O l 
fclo■■ (fpl:x) 1 

1:1.fndet lfOCLO 

it' I clo.de!>ug ) 

printf(•\n\ \n\d C,.t.& po:l.at■ r■ad\n•, nl1 

lifdef C!I.T , ............... _________ _ 
• OUtputTi...i:>a.ai.n - Giv.m l:hl! t!m. doaain data 
• ud & fr.-- ■ t:nictur■. Wr:U.■ l;b.., t:.i- data tor 

•· t~t. fnaa. to a f:ll• . ................................................................................ , 
YO!d 

Qu:tp1.1t'XiaeD0 .. 1n.(int .. data, int loc, inc •i.z.e) 

cbllr Ule.aa.112B) J 

1:c.t i, 
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•p:dnttltilenaa.~ •'-•\\td\03d\03d.'\03d•, DuapPatb, Soun.d!fumber, P•r•onNumb•r, cow,,t++I, 

hndif 

fprintt{•tdul:;, •can•t opan :fil• 'l•\:11•, :f:Ll•~>, 

return~ 

rar I 1. J.ac: 1 1 < (loc + •11:a)J i++ ) 

:tprintt'(p711•, •\d\n•, datattJJs 

!cloH !pril•J , 

Ufd•f O.'l' 

1•--.. ·························------············· 

o.ac1 Outputa tile Wave U.J.a tni:o in ASCII !orm., Do•• thi ■ "kJy IU.crob•· 
ln.1 noanu: l'r-..St.rt. 

out, 

Ret1 

vo1"3: Wa.vP.1.lainfOO\lt!struct H:tGGDS •Pramestart) 

.it (c:lo.wavout) 

it (DlmpP&t.h 101 •• O> 

{ 

J• ht ta atut of li■t •/ 

•trcpy{OuapPatb. •c;\\dUJ!P") 1 

while ClUggins) /• &. lcu:ig •• •• b.ave valicl ■truct■ • / 

/• How we output tba into • / 
OUtput'lheDa.allllpR•wOata, Uiggina->loc, Biggin■ ·>•i:r;e) 1 

Higgin• • ■iggilU·:>llllllCtJ 

fti:tndaf NOCLO , ...................................................... .. 
* GetVBSSinfo -

----~··••11•• .................................. / 
int 

G■tVBSSI:a!o (void) 

u ( (•triog .. {ctia.r •111,1,llocCKAXBU!'ll'll + ll l ■- lmLL J 

l:r:ro:rlandlarf OUtOfX-ory, •.b, G•tVBSSinto• l r 

/• D<xl.'t. i-•opea. tb• til• it it i• al:re&c1y ope •f 
if ( fptr •• lfCLL ) 

{ 

• Page 127 - Docket No.: 13217.2 



3 

6 

7 

8 

9 

1U 

11 

12 

13 

14 

15 

16 

17 

18 

>-w 19 .....l w w 
Cl'J 20 

5,640,490 
153 154 

•la• it ( f:Ll•_-i ■ t•("c,\\wcrd_loc.Qllt•) ) /* cll.tck root. •f 
atrc»Y ! fileJUall, •c! \ \vo:rd_loc. txt• I , 

•lH if { Ule_exi■t•l•c1\\d•v\\dict\\vord_loc.txt•> I 
■ trcpy(Ulanaaa, •e1 \ \d•v\ \diet.\ \word_loc. txt•), 

•l•• 

if ( (fpt.r • f:op•n{filu...,., •r-}) •• N'llLL ) 
Brror■lllldl•rl l'1le0pan. Ulenam.e ) , 

/" raad tla.rO'll.t'll. the UJ.• until v• find tbe pe:-•011 and •ound •• •a.ut •/ 
whil■ I fg-et1Utring, JD.XIUl'raR, fptr) I• HULL ) 
{ 

/• •tare pointer to begiDning of •tring 

vhUa U•Ql9cel•p■ tr)) /• SJt:Lp O'Hr uy •lit• space. 2 digit peraon nuabe:i:a 
will kUl ua othani■ a, PindMmr.~ •••1,m,•• t1:l-l.t yo,;i,•r• ■l'X'■■cl:y on a. nUltl:ler, */ 

;patr++~ 

if ( ■toi (patrl •• Paraonlrullbe:r ) 

fraa( stri.pg t J 

fclaae( fptr ) J 

fpt.r • ll'DLL1 

'Find Sou,nd 

riDd!f■xtM~r (1,patr> 1 
if ~ atoifp■ tr) •• .9oundlfuob■r ) 
{ 

rindllu:t:nuaber(.C.patr) 1 

clo.fr ... loc • &tel (pa~), 

1'1ndMe:x:tllhmb■r(iipatrl r 
c10.fr .. e1:1.u • atol!p•trh 

fr .. { ■ tr:Lng JI 

r■tu= l1 

Thia fUDctioa. will raturn tha PA.SC':II: value for the tbe peraon a.i:id location. 
i:a.: int P ■raco lr\mibu, loti.g Location ia vbaa til•. 

Retun1.: :I.Jl.t. PASCJ::I va1ue if fO'Olld or word n.waber . 

................................ _______ ......................................................................................... , 
i~t 'fl'indSoUlld.(i:o.t. Perallll, 10119 Lae!~ticn) 

J'J:LI .. fButdlAJ 

cbar Ule:ttaaa[KA.lltrn'D.], 

long locStart, loclind1 

if { file_exiata(•word_loc:.txt.•} ) 
l.a-c&t:ion .. , 

atrcpy(fil•aaae. "'vord_loc.txt.") r 
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eb• it ( fUe_exi•t• (•e:\\d■v\\■lro.a.11\\vord._loc,txt") ) 
atrcpy(filauu:,,e, •c:1\\dn'\\elrond\\word_loc.txt.•) 1 

atrcpy(tilename, •worc1_loc..txt•), 
Brror:aa11d.ler{ PihiOpen, tiluUta I 1 

f.H&Ddle .. fopen(t.ileinan.e, •r•J, 

it' { I fHaadleJ 

RrrorHandler( PileOpen. tilenaae )1 

C ■ 01 

whil• (1) /• :t.ead IUt• i:a.to tbe hufhr • / 

156 

9 iByt■• • r:raa.,:1(b1.lt.r:er + c, •1:zeoffebar), 256 - c, i!t&ndlel, 
flag • o, 

10 

11 

12 

13 

14 

15 

16 

17 

18 

BuffLen • C -+ iByte•1 

/.., :Cirat we cb.ac>: t.or 1 .. ding white ■iiace •/ 
tor!i • o, tbuH.r[il •• • 'l II (bu.f.terU] •• 1 \t')1 i++J: 

for(1 (buffer[iJ I• • '} ,U, 1'.buftar[i] I• 1 \t'>, 1++>, 
just after ~••on number. ■/ 

/* aearcb for spac.11: 

e:nd of ntmbar • / 

vhi t:e ■paea • t 

end of uuaber 6 / 

buffer [il • 0 1 

pn ■ atoi !buffer}, /■ convert it. to a.n iltt "'/ 

iffpt1 •• Per■Olll ,- Do they ma.tcb? ., 

/* No.- ■c-.u :fo:rvard until we find a. no:o. white space char, •/ 
tor(1bu:ttertiJ •• • 'J i+•l1 

for(, (buUer(U I• • ') u bu!hr[il I• '\t', iol, 

huJ:.Cer(i++l • o, t• ltull tendoate it: •/ 

/• •e•n to 

fo::rl1lbul!l!er[i] .,. • 'I II (bul'.fer[i] •• 1 \t')J i++)1 f• ■ ean til noll 

:tor(,<buffer[i] I•• 'I ,, tiutt•r[il 1. '\t', i++)J 

hufftu: [i++J • o, /* Jlull t1U1Dill.at• it <> / 
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for(, (buffuU] 

/* •c:ao to and of o.umba: • / 
') •• ib11£:!er[il I• 10) U (bufferlil 1 .. '\t'J i 

i++)J 

it (bufhrUJ •• 10) 

locEa.d • atolfhuffcr + j) + loc:St&rt, /* get eca of •ound. •/ 

if ( (Lccaticm : .. , locStarU ,U (Location <• loc&ndl I 

/• Yep it iil!II */ 
if(•c. > 2001 /• did WW fiad it iii. .. word? */ 

elae 

if(flag-1 

buUu- Ul • 101 

fclos■ CfJE■n.d111l r 
:ratun{ ■n}, 

. I• uov •~ f.or th■ and of t:lle liD• • I 

lend.if 

for{1:bUt'fU(i] I ■ 10 liQ i c: Buff.Len, i++) I 

i++J /* ■ kip Ula line faed •J 
H(i < hHL1m) 

{ 

el•• 

fclo■ e(fB1.t1dl■ l; 

retwuhm)J 

c ■ BuffLc - 1, 

w.-.ov•(buffer, bufhr + i, el, 

/ ................................ _________ ........... , 
iot 

fil•_exbt.(char •Ul_...) 
( 

Ufdef CRT 
1••······ .. •··· ............................................................................ . 

• h"int!'nm.t■ - l':rint fo~t• to 11. Ul•. ----~······································••/ void. Pr1l!.t:l'~te ( atruc:t BICGUTS •:Ccutut I 

■ tatic cb&r rnatllode • •.-•, 

at•tic int fir•tTi».• • i, 
int i, 
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char Ulanu,_a[l.28]. 

f"nu:itPilda&a(13] • •tormant11.dat\D"J 

• truct B'IGGilfS 

"'t'ptr • ll'tl'LL1 

/" trrit• out tU formu.ta li ■ t foniant■ .d&t •/ 
ap%"inttl filenaa•. •Tc.1\\'\■ \D". IhlqlPath, FnmtFildue } , 

if ( P:n:at;llad.• •• ••• > 

Pr:atlfcd• • ••• 1 

fprllltf( fptr, •Per•on SOu.cd Loe She LS Sl.laSlcp■ PIii! llax V/u J"olucpl Yo •) 1 

for I i • o, i <: Hl"ILTEJ.Sr !++> { 
tpriDtf( fptr, •r'sd •• 1 1, 

} 
.tor ( 1 " DI 1. < lfl'J:LDU1 i++) { 

fJllrintf( fl)t:r, •J1.1t;d •, i ) 1 

.fprinttl tptr, DPl Plc P.2 Plc Pl Plc P-4 P,f,,; PS PSe•}1 

fprintfl fptx. "\n")J 

fptr • fopen{ fil•~•• "•" ) J 

U ( fptr •• HULL } 

{ 
fprint:t( 1tderr, •JCrror opuiiQg ,,.., J'.nmtFileKuie l, 
uit.(0), 

/* Talce ear• of firat row in. tbe foraant■ .dat file ac thf.t 11i'nitab 
do4tan•t l:hinl:. th.at all the col\ll!Ds are alpha coltmm■ •/ 

if CtintT.iae) 

{ 

H ( soimdlllwlb■r •• 0 11 SoundR'uaber > U7 I 
■out1d:D\Ullb6r • :rind.Sound( P■r•oDIIUZlber, GetFil■Location( fr ... ->loe ) J 1 

■0tU1d.cwati•r • St1W1.dR\mber1 
fprint.f ( ;fpt,;r, •ts]d 1113d IIIJlu \3d \5d \5d li.Sd '\5d 'l5c \.5d '55d•, 

Peraonll'Uabe:r, 

•~ual:l■r, 

for { i - o, i ,c H!'ILTERSr i1-1-) { 

fraae·>•i:u11, 

f%aaa•>L■, 

X■:d.mpl, 

f:-UUl·>type., 

tra.e->PoADpl, 

fr .. e->Po }; 

fprintfl tptr, • t,Sd.', era.e->fl~•<d:LJ l1 

for C i .. a, i < NPJ:L'l'ns, i++I ( 
!p%intf( fpt.r, • \5d•, :er .. e-::.uiplUJ )1 

for (i • Or :I. ..: MU:_POSSIBILITil!:S1 i++) ( 

:Cpr1o.t:.!: ( fpt.r, • \!Sd ,sd•, frame->p•■cii [1J ·-"• li:r:i.t)frU11e•>pa11cii (i] .c 
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fpl"intf( fptr, •\n• ); 

t"raa& - t"ra:ae ->CUIXCJ 

Utdet DONT_DO_OOIETS 

:l.f ( fr,...•>typ• •• 'Q' ) 

fl'&&• • fram.e->nu:t, 
i;:ontinu•, 

H C sou.ndllruaber •• o 11 So\lll.dlhal).r > l.!7 J 

162 

1cundn.Ullber ■ l'ind.Sound( P■rsOlllhmber, Getril■Loeat:ion( fr&JN.->lae J J, 

•nw::i.dnuaber • Sciuadlfuml>er1 

.fgriat.f{ btr. •ud '\Jd lii;llu \.34 %5d \Sd \5d ,sd %5e 'r;5d 'cSd", 

for ( i - o, i < !R'ILTKRSJ :i++) 

if [fr ... •>ffraq[iJ) 

•l■ e 

tor ( :I. • a, 1 < HJl'ILTDS, i++ ) 

1r Ctru.e->aapl(U) 

.-ound:z:l.,,_•r• 
Getl'ilaLCJ~ation{ fr&ae->loc ) , 

fr ... •>Ls, 

fr-..e-:i.■uaSlOI'•• 

X..Xl.llpl, 

t:: ... ->type, 
tr ... •>1olmpl, 

tr ... •>7o )1 

fpri11.tf ( fpt.r, • \Sd•, fr&ae->bl)l [il • ; 

tand:l.f 

for Ci • o, i < Xll POSSIDILITIIS1 i++) { 

it (:fr&ll•-=->Jl&leii [i] .p -- ORDIOKM_PATB ) { 
fprintf( :tptr, • ts5c \Sc•, •••, ••• >, 

} 
elH { 

fpriatf C ~tr. •\n.• ) a 
fr ... • frue->tiext, 

te1o•elfptr), 
fi:ut'l'~ • 01 

Ufd•f HECTJ.tnl 
/•:roRCTIOH_BllDn-----
OD: OUtputSpectruaData 
D11:SC, Writ.• out. to a fil• t.b.• 911•etrwa dah 
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oor, 
..,,,,.,., 

NOTES: 

5,640,490 
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•mn_!lltADD .. •• .... • .. • ...................................... / 
void outputspectrimD&ta( •truct. :&I:QGllNS •f'naa:tart ) 

nov 6n •/ 

ate.tic char PnDtxoda • '•' 1 

atatic iot timltindax • Or 
int i1 

char !il•~-- r1~i1, 
SpactlileM .. e[ll] .. •.1p•ct.o.d.&t\0 11 J 

•truct KIGGINS •tr&llllt 

•:l'ptr • RVLL, 

/"' Mrit• out the formant• liat ro~:o.t.1 .dat "'/ 
if ( clc. tHtmoda } 

i:f { Pn:t.tKode •• •v• ) 

fptr • fopan( :filenaa., •w• l 1 
•~t.Kod• •••• , 

/* Ndte th• Ur.at lina out. to the file */ 
fprintt( fptr, *TilM :re AV9"\n11 l I 

if C fptr •• NULL J 
{ 

/• Mill appNl.d froa 

:Cprinti: ( atderr, *1'rror opening %■-. SpectFilllN .... ) , 
axit{Ob 

i:r ... • frmatt;rtr 

/• Take care ol!' first row in tbe fo:cauit•.11at file ao that JD.initab 
~•n•t tbinJI: that .all the coltam.■ -.x• alpha COlUIIIll •/ 

•hile ( fr-- I• NOLL"" fr.arte- ►typ• I• 'll') ( 
/* Do:o.•t do the overlapping :nod•• ~1 
if Ctrame-~loc > .. 0) { 

filterCenter • o1 

:fQr I i .. o, i < sl.1 ii-+I 

:fprintf { fptr, •%5d Ud Ud\n•, tiae.Indax, 
:Hlt■rC■nt•r, fra.e~:.pSpectrwa[U )J 

1! I Ultu·Cu.tcr < 1600} 

tilt.erCmter -t-• :aoo, 

timeindex♦•, 

fcloae (fpt%}, 

11fdet CR'? 

MAKE: S•tupOutpu.U'il• 
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166 

DISC: Op•o • file .and get it r.ady to writ• out to. 
•pl'il•u.ae - tile Ila.De to 0pRD J.D tb.11 d'l.mp d.ir•ctory 

OllT< 

ll'Ol'ES= Tb• calliog- :routine ia rupoa.J1ibl• for clo1::lcg the file. 
Tb. Cile ~ ahould 1M1 j\Ut t;he 8.3 filen11.a11. lt will 
1,10 iD th• DuapPath. C1\duap, 

,.mtt>_UADn.......................... I 
!'ILE •satupOutputFil• I char •pPilen ... ) 

char filat1-■ {121] 1 

fptr • fopeii,f filen-.e, •v• l, 

if l fptr •• MULL I 
( 

fprintfl atd.arr, •zrrcr ,;,p.,..,t,11g \■•, :PFilmlU.■ ), 

retur.ra 4'tr1 

/•rtrlfCTIOM'_DADXIt•••••••••••••••••••••• .... , 
Dl:SC1 

n,, 
OUT, 

G■t.Fil■Location 

lfO?'ZS1 There will 1)., tilM.1 wlaen the currct frae i• qui■t and tu iocation 
for that fr..,. •ill be :zero. b.tbar than return curbuffloc lets 
jut :-■t'U.CI. th■ pr.vio\UI file po■iti0n, 

•lllm_D&Dn•• ...................... / 
l.ong Gtit.J'ileLoc:atiOCI { int toe I 

land.if 

retnl • ({lOllg'Jclo,cur:tn;iffloc + (l0Jlglloc)1 
return ret.,al1 
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1 .. •----················ .. ••••••••••••••• -- .... ,uret:,c --
., lfuniDg confide.D.tial li&tarial 
• Property o:f synarg•tic:■ 
• Copyright lUJ, 1,,-i All R1ght, JleHrved 

• W:citta by ll. Br:Lati. Moncur ................................................................................. / 
I include •..._.u.ret, b• 
li.Dc1u4• •f!ilt•r.h• 

lb:lclude "bach.h• 

#:Lnclud• •l•t•llr• ,h• 

/*PUIICTIOH_JIDDKtt•••••••••••••••••••••., 
HAD: x-.ur■Pr■q 

Dl:SC'1 Jle.a■\n::-• tbe fr9Qllency of • Hlt:■red. J1igual. The 

168 

trequucy i■ •uur•d by caaputing the ■lop. of th■ dgual and 
than Unding t.b■ ■vra:ra11■ di■tance b«tvn11 zero crcs■ in;1 cf t:be 
■lop■ !1at&. 

•pSlopeI>ata - Slope data. of tb• fr9q11eney to be --••UZ"■d, 
n - auab■r of data am.pl■■ 

bpfr9q - l'iltar cat■r (Ba.ad PU■ 1'r~1111cy) 
t:l, t'b - t.ci• and Xigh Pr■qu1111.cy o:I! tli.e bta1~ pa■.• 

supl■Ra t:■ - SAll:PLDJ..T.I 4410 D 
OQT: •pPraq - '1'!19 calculated frequency. 
~= SIXPLI: - if th■ fr■1111ency 1a a .aingle ,rave, 

CCIIIPLU - :l.:C th, treq11cc:y i• a complex w&ve, Ne will atill try to compu.te 
tb• :Cr•quaney of the lcwe•t vav11. 

PUQ_!fOT_POmm - if rtQ fr•qu•ccy WU toUDd.. 
>!OTIS, 

l. - Count t.he minb:nm• 
2 - Count the io&xiatm.• 

3 - Look at. tbe slope suo crossing in relation to th• tiltar h•igbt. 
I 

int i..&sure:rreg(:Cloa.t •pSlopeDa.ta, int. d.•c:l.nated.256, int d.ecFiltarLan, 

int fl, int t:h, lC!li' 
Sapldate, iut •pPraql 

( 

wave •/ 

:c-etval .. S D!IPt.a, 

JfWllberOf Period1 ■ O, 
kicltOut.Sarly • 0, 

uHa, 
/• Opper lhit :for pa:riad. •h• •; 

lliaJ 
/• lower Li.mi t for pe::riotl atse ■ / 

it t n > o l 

AvgPeriodSh;e ■ O, 
cro,■ i:a.g ■ O, 

l••tcxonlll.sr • 01 

ulim ■ {ineJ ISampldat, / .fl) + 1, 

ul:lm • 100, 

J.U.& " Unt} CS&apleJlste / fb) - l.1 

if (deci&a.ted.256 ..: dacl'ilt•rL.u) 

kiCkOlltS&rly "' 11 

/+ Find tba ■l0p411 :11:•i:-o cro■■in9s O I 
n • (d.e:l•tet1l56 > decriltarten} ? daciutad25fi ~ dac:rilterLim, 
for I i ■ 01 i ,c (n • 3), iH ) { 

it ( p.S:l~ .. taiil <• 0 H 
pSJ.opttData[i+l] > 0 I { 
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/• Cro1a•d through I) witb. a nagativ• •lop11 */ 
a • pSloptData[i+l) • p::Jlop6DataUJ, 
b • J)Slopellata (.U • (• • 1) I 

H( 

/• 'the period b991J11/uids at tlla zero cro••iag- •t 
cro■a1ng • (•b / m>, 

if I laatcro••ia.g •• 0 ) { 
lastcrosaing • c:ro••ing-1 
couti.Jlua, 

it C (cro■■ i1:19 - la■tCroHing) > lllll ,u, 
tcro■■ i:ng • la■tcrouiDgJ < ulbtc f 

ATgl'eriodSb:e +• cro•a.ing • l.&stcro■■ ir:i.g 1 
Ntmb•:i:'Of"Pariod..++, 
if {kiCkOUtl:arly) 

braali:1 

d■• it I (cro■■:J.Dg - lUt.crouingl <. lliJI J 
c:cmtiriu■, 

l.a•t.cro■aing • cro1Hing1 

U ( NuabarOUariod■ > 0 I 
A'l'gPariodSiH /• RwaberOfPar:iodJl1 

if I A.vgPeriodSiH > 0 ) 
•~-.; • I.int.) ( (float.) Su:ipleltata / Avghriodsise) 1 

•pJ'raq • o, 
calC!ulata the fr~uicy •/ 

t• C'ouldn' t 

r■hal • PUQ_NOT_romrn, 

:rati.:im %'41.tval 1 
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Warning Confid.ntiai Nat•r.ial 
Prop•rty ot Sy.niu-g•tic• 
Copyright lnl, 1994 All R1~hts 11.eaervad 

SYN0P.SISi 
•mm_BKADIR••••• .... -----• ................ ,. .................... _____ _ 

/* ~ba:t-• 11r• 7i pre«:&lC\l.lated. coeftiei•nta •/ 
coxrr c:o■H'l"abl• tlnJXOPCO:UJ • { 

( 75, H7DO. l. 

{ .1.,u.12,uuossJo. o.ss2BuJ77571ll, o.000000000000000, o .000000000000000, 
-l,IH3!5Dl.8-D6";it!5916, 0.83!229727715056, O.OOOOOODOODOOQQO, O.DDDDOOOOOOOOOOO, }, 

{ o.00100211122su1, o.002OO:5,nus1u,, o.0010021u22aa-t1, o.000000000000000, 
o.0000000110000000, o.DOO!UUli1Hll6, 0,00l.!3978U68272, O.OQOJUU24841Ji, o.000000000000000, 
o.000000000000000, }, 

{ 0.0. 0.0, 0.0, 0,0, 0,0, 0 .D, 0.0, 0,0, }, 
{ o.o, o.o, o.o, c.o. a.a, o.o, o.o, o.o, o.o, o.o, }}. 

{ 100, 14700. J, 
{ -1.,2!16 ... 7207260ll.2., o.,J,71917717',u, 0.DDOOODOOOOOOOOO, o.000000000000000, 

.1.1,,0011,495391,. D,l!'i]77055COG570f,, o.000000000000000, o.000000000000000, }. 
( o.0011uouJ09122. o.001s36122n.s2«J, a.0011uon3on22, o.ooooooooooaoooo. 

0 .000000000000000. Q.(10169233593!..241, 0 .OOUH'71172tl2. D,001692]]5Jl62U, o.000000000000000, 
o.oooooooooooaooo, }. 

{ o.o. 0.0, 0.0, o.o. o.o. 0.0, o.o, o.o. }, 
{ o.o, o.o, o.o. o.o. o.o, o.o. 0.0, o.o. o.o, o.o, }}. 

{ 125, .lf,700, 

{ -1.nouu:.i,-u,os-1, o.9215717'11720.21, o.000000000000000, o.000000000000000, -1.110221!1104766B5, o.a20,o,2n2,,ou, o.000000000000000, 0.00000000000_0000, }. 
{ o.0021tooosous1, o.oos,100,,0037u. 0.0027400-1,sonu. o.000000000000000. 

0.0000000000000DD, 0. 0025J607Slli73]71, 0.005192l5'13467.5S, 0. 0025J6"07B67337', D, 000000000000000, 
o.000000000000000. }, 

{ o.o, o.o, o,o. o.o, o.o. o.o, o.o. o.o. }. 
{ 0.0, 0.0, 0.0, o.o, o.o, o.o, o.o, o.o. 0.0, o.o. }}, 

{ 150, 14700, l, 
{ -1, u103,2s22e1u9, o .90669JUOS3J9os, o.oooaooooooooDDo, o.000000000000000, 

-J.. 773994.80342'650, 0. 718679838180542, 0 .000000000000000, o. 000000000000000, } , 
{ 0.003!1134812.S41Jl, D.007B2696l50!21il. 0,00]91lU1254131, 0.00000DDOOODOOOO, 

0. 0000000000-DOOOD, o. 00367125!153634, O. 00734.l518307265, O. 0D36"71259153634. 0. 000000000000000, 
o.000000000000000, }. 

{ o.o, o.o, a.a, a.a, o.o. o.o, o.o, o.o, ), 
{ o.o, a.a, o.o, o.o, o.o, o.o. a.a. o.o, o.o, o.o, }}. 

{ 175. 11700, 3, 

{ -l.87095022.1015381, 0.892083227'3400, O, 000000000000000, O.OOOOOOOOOOOOooo, 
-1.7lSJ0246'253SfoO. D.151'3719.291.1570, 0.000000000000000, O.OOODDDDQOOOOOOO, }, 

{ 0.0052132514.0O&2, O.OlOSH50:ill0952S, o.0D52B325140"762, o.000000000000000. 
o.000000000000000, o.oo-1,ou,,.2!'i,.il..:o, o.oo,a1115:;i51u3,, o.0000H1ns,.uo. o.000000000000000, 
o.000000000000000 .. ). 

{ o.o, o.o, 0.0, o.o, o.o, 0.0, o.o .. o.-o. }. 
{ 0.0, 0.o, o.o, O.D, o.o, o.o. 0.0, D.o, D.O, 0,0, )}, 

{ 325. 14700, l,. 

( -3.7J..17:16'9l56079l, 5,'3t!i55,111610107f., •3,U363160133l6111, D.10851111004]030, •l.,U!I0U0,CU865, -t,_9.]..t.775371551S1°', ·2,5167130U9"2932L, 0,117llU0lf7H693, }, 
{ o.01osnonuo3s, o.000000000000000, -o.0.210t:a.cs,u,,o, o.000000000000000, 0.010521072194].35, O, OOH11297!i61fi79, 0 .000000000000000, -o.01,o:;:25951.37359, O, 000000000000000, 

0.0095112975,8'79, }, 
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{ (1.0, o.o. o.o. o.o. o.o. o.o. o.o. 0.0, }. 
{ o.o, o.o, o.o. o.o. 0.0, o.o, o.o, o.o, 0.0, o.o. )}, 

{ 150, H.700, 3, 

{ -3.!0UO?H601S'25, 5,¼738354612,22:U, •3,5Jli30l4D1l.O:l:l, 0.863666772142407, 
•3 .Htl:121121'1165, t.,!2!51l2205200lO, ·l ,047&768.3480315, 0.69!11021'0263062, ), 

{ D.OOll!59119!5U]Oll, o.000000000000000, •0.0171137Ul460]7, o.000000000000000, 
0.001!5Ul95923Dll, D, D0711.lli445:2341?1', O.OOOOOOOOOOOOOOO, •0.015'1:U904i'432, O.OOOOOOOOOOOOODO, 
0.00713H4.5234716, }, • 

{ a.a .. o.o. o.o, o.o, o.o, o.o. o.o, o.o. }. 
( o.o, o.o. a.a, o.o, o.o, a.a. o.o, o.o, o.o, o.o, }}. 

{ 375, 14700, ], 
{ -3.Ut!HOHOl367, S,510l.Hl!l5373535, -J.57267UIJ02!5&7U, O.l777fi12l.7i!ii1322D, 

•3 .,nos,oJIH223l, 5.071734!05242920, -l.130,12,47573853, D. 72U273935317H, }, 
{ O.OOHU3S572"752, o.000000000000000. --0.0135U7114,U50ol, o.000000000000000, 

O.OOUHlS572475l, O. 0062,,743428:lli, 0 .-000000000000000, •O .0125'!11&:!S'165l, 0 .000000000000000, 
0.00'2,,'74342882,. }. 

{ o.o. ll,O, o.o, o.o, o.o, o.o, o.o, a.a, }, 
{ 0.0, o.o. o.o. 0,0, o.o. o.o. 0.0, o.o, 0.0, o.o, }}. 

( coo, 14700, 3, 

{ -l.8252077l0261ill3, 5.5'5S746650H510, -3.'119:2•"U21Ul.2, D,B'20&3108425140, 
·3.ti!lf1..2'1HOI0444, 5.lSHOU:1:4133301, -3 .215723037719727, 0. 757937Ul91U70, ), 

{ o.oos::iaJ2socn,,o, o.000000000000000, -o .010susoo,o1u19, o.ooooc-0-000000000, 
o.0052a12so•nHo, o.oot,ou1s1nss11, o .000000000000000, -o. oosu.13,isa,111. o .000000000000000, 
0.00008'75793551, }, 

{ a.a. o.o. o.o, o.o, o.o, o.o. o.o, o.o, }, 
{ o.o, a.a, o.o, o.o. o.o, o.o, o.o, o.o, o.o, o.o, }}. 

{ ,2s. 1-1100, 3, 

{ -1.u,ousuJS010, s.s1nss5utJ06'H, -3.65D'73551•2s,03, 0.,o,uu2ousssa. 
-3 7l95J!688G596"68,, S.2H59720611572l,. •3.30.2U687315559l, 0.711!67U311I054.l, ), 

{ o.oolnluo122101, o.000000000000000, -0.0011:2n,osu,u, o .000000000000000, 
o.ooH134.B0322101, o.ooH11:2sussH2, o.0000000000000-oo, -o.001.1us16uo2as .. o.000000000000000. 
0 .0036'7U5H55lt2, } , 

{ o.o, o.a, o.o. o.o, o.o. o.o, o.o. o.o. }, 
{ o.o, 0.0, o.o, o.o, o.o, o.o, o.o, o.o, o.o. o.o, }L 

{ 750, 14700, l, 

{ ·3 .584511352018'282. 5,0012lll1Ul9209, -3 ,32000HOU56518, D.81002'4:U2265320, 
-3,31700'70871'3, -l.4:0UOl519U74', -2.6121.259735'5674, 0.595'723D00329', }, 

( D.01135:2050170302. o.000000000000000, -D.03470UODHD605, o.000000000000000, 
D .017352050170302, 0.015291137l0083.2, 0, 000000000000000, •O. 0305H:2744.0l6'5, 0,'JOOOODOOOODDODO, 
0.0152971.37200132, }, 

{ o.o, a.a. o.o, o.o, o.o, a.a. o.o, o.o. }, 
{ o.o, O,Q, 0,0, 0.0, 0.0, 0.0, o.o, O.D, 0,0, 0.0, }}, 

{ 1250, 14700, J. 
( -J .2so6115tl655396, c . .c21H7479:1uot1, -2.J20.t.nasu,ou1, o.uoo2nn2n320, 

-3. 071411704711914:, 3.851827915100,3'77, -2 .l5175653UUD61. 0,$'5'72207'.HOOG, }. 
( 0 ,0173.5205575 82311, D. 000000000000000, -a .0347DU11S16476, o.000000000000000. 

O, 0113S2055?58238, 0.0l!52!1,U0!2U23, 0. OOOOOQOOOOOOODO, -0. D305942!1352245, O. OOOOOOOOOODDDOO, 
O.Dl529-7ltl0!.2'123, }, 

{ o.o, o.o, o.o. o.o, o.o, o.o, o.o. a.a, }. 
{ o.o, a.o, o.o. o.o, o.o, o.o, a.a, a.a. o.o, a.a •. }}, 

{ 17SO, 1'700, 3, 

{ -2. 71'iil73U3t2,443-f, 3, H590ll10775757, -2.t87SQ35:IIS!U71, D.&100241-tl265320, 
•2 ,61'1UHit3!1547, 3 .2494D0'15'92139. -:I .Ol.71iD!ll57t33H2, 0.5956'7230'3511'51, }, 

{ 0.01735.l0538'5$!13, o.000000000000000. -O.OH70U077,11ll5, o.000000000000000, 
O.Ol.7l5.1053.U5593, 0.015:ilt713,,5'4800, 0,000000000000000, -0 ,030Ut27!UB9i00, 0 ,000000000000000, 
0.01S297l.l!9'48D0, }, 

{ o.o, o.o. o.o, o.o, o.o, o.o, o.o. a.a, }, 
{ o.o, o.o. o.o, o.o. o.o. o.o. o.o. o.o .. o.a. o.o. }}. 

{ 2250, 14700, 3, 

{ -2 ,1'01BCl5l.$7U155, ~. 9i552ll35330200, -1 . .J4:1393U31153D8, 0.810024201869:!16'5, 
-2.0CUOUl~SH722, 2.snuo,1105030, -l.57U60197250tf., 0.5'5'72U82l2585, }. 
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{ D, Cl73520U58l31i7, 0 .000000000000000, •0.03i7lHOUl!!ii73t, 0.000000000000000, 
D .Ol73520445&l3ti7, 0, 0152'71l3'7SS4il, O.ODDDODOOOOOOOOO, •0.t)305,,'2:G6!51084, 0, 000000000000000, 

O,Ol529713H75542, }, 

{ 0.0, o.o. 0.0, 0,0, o.o, o.o, o.o. ), 
{ o.o, o.o. o.o, o.o, 0,0, o.o, o.o, o.o. o.o, o.o, }), 

{ 1750, H,700, 

{ -l,-tSt712033l7lnD, J ,277616:ilil4J5!11J, -1.306950211521,,U, D, ll002flH.t65J20, 

-l,3745"7951374023, 2.0071UH6031201, •l.06006UL114:IH6, 0.5!t!56723H0032,e:, }, 
{ o. 01ns2os2012,n. o. 000000000000000, -o .O1uouo-10,sns, o. 000000000000000, 

a. O11Js2os2O329ca, o. 01s2,11J11.3;;i1ss, O.OOOOOOOOOOOOOOD, -o. DJDSH:&.76.IHJ.lo, o. 000000000000000, 

o.01s:z,111s1J:11ss, ), 

( o.o. 0.0, o.o. o.o. o.o. 0.0, 0.0, o.o. ), 
{ o.o. o.o, a.a, o.o, {1,0. a.a, o.o, o.o, o.o, o.o. )}, 

{ 32!0, 22050, 2, 

( -2.31S43374QU5US, 3,115151!32&361.51.l.2, -2.1S603H3'717U2, O.Hll2457UU5&0, 

-:.ii. ;:Zl.030"-73709106, l.9liSHJl.fi7!177lD, -l..110'9H55D47607, 0, 70U9U72047-t2i, ), 

( 0. OQ7'1&9fi7'327U, D .000000000000000, ~ Q .015977935H552l, 0 .000000000000000, 
o. 00'7988967'327'1, 0.001lOIS0'5H1U. o.oo.0000000000000, -0.014'17009088lt7, o.000000000000000. 

0.00730850-1544199, }, 

{ o.o. 0.0, o.o. o.o, o.o. o.o. 0.0. 0.0, }. 

{ o.o. o.o, o.o, 0.0, 0,0, o.o. 0.0, o.o, o.o. 0.0, )), 

( 3750, 22050, 2, 

{ -1.154.07H5UUO!i, 2.70225262fit1'067, -1. 7273H0904235H, o.aGBl2IG3092fl25, 
•1.?7'078H1209412, 2.'720100Ull10S, •l.4'71S170219230l5, 0.70!>19:2172047424, }, 

{ 0.0079&896513!,793, D.OOODDDDOOOOOOOO, -O.Ol5'7n30277SS5, o.000000000000000, 

0.00791!9955131793, 0.007308501:184570, 0 .000000000000000, -0.0146'17002565139, 0.000000000000000, 
Q.007308S01284!i?O, ), 

{ o.o. o.o. o.o. o.o, o.o, o.o. o.o. o.o, ), 
{ o.o, o.o, o.a, o.o, o.o, a.a, o.o, o.o, o.o, o.o, )), 

{ 4250, llOSO, 

{ •l.35'375(5515,323, 2.29H'8U4UOG25, •l,2G'32'81ll3U02t, 0.1151321571319510, 

-l.301074266433?115, :l:.103'1075f0130C2, -1.C9SUOS2'1U40,, 0 .7091'293U520fi9, }, 
{ 0.007H8'6Sl3&793, 0.000000<IODOOOOOO, -0.015977930217586, O.D00000000DODDOO, 

o. 0079 ■ 19&5131793, o.oono1so11so211. o.ooaoo0000000000, -o. 01tfi110035oou:2, o .000000000000000, 

0.007308501750231, ), 

{ o.o, o.o, o.o, o.o, o.o. o.,o, o.o. o.o, }, 
{ o.o, o.o, o.o, o.o, o.o, o.o, 0,0, o.o, o.o, o.o, }), 

{ 41'50, 22050, 

{ •0.830566704273224, 2 .010017156600!152, • 0. 773553490638733, O. 8fiBJ2857131'580, 
-0.7!670339i227l!i9l, 1.13Ul:3H7:t7l:254, ·0.'70785129070282, 0.70!1928720t7tlt. }, 

{ o.00191u19157'32761, o.oooooaoooo00000, -o. 01s,11,3ss,ss21, o. 000000000000000, 

o.901,eun,J21n, o.00130asC>J& 12a1,, o.000000000000000, -o. 01-411i1100122,n2, o.000000000000000, 
0.007301!1503'1287fi, ), 

{ 0.0, o.o, 0.0, O.O. 0.0, 0.0, O.Q, 0.0, }, 

{ o.o, o.o, o.o, o.o, o.o, 0.0. o.o. o.o. o.o, o.o. }}, 

{ 5500, (unaign-4 i~t)HlOOL, l, 

{ -2, 741556882858276, 3. 74647760191.235-l, -:2. 574519872GG!5405, 0.118.t·0212SOlHJ.2, 

-?.6-!0.186!122<\St834, J .45'0620'9067a7, ·2 .:267t60S484,0087!1, o. 73110745410'1!11!1, } , 
{ 0, 006lOJ0.296005ll, 0 .000000000000000, -0. Ol21i0fi05':20l06:Z, 0.000000000000000, 

0 .006'30l02!il600531, o. oosau,asos,us. o_ 000000000000000, -o. o.unu,01u:2u, o.000000000000000, 

O.OOS819485057HS, }, 

{ o.o, 0.0, o.o. o.o, o.o. 0.0,. o.o. o.o. }. 

{ o.o, 0.0, 0.0, 0.0, 0.0, 0.0, o.o, o.o, o.o, o.o, }), 

{ 5500, (W!lligu-4 Ult.l44100L, 1, 

{ -2 .32:S87U7U!Ol93, :3 .21,020,sH64355, ·2.l!4165954519SU, 0.8a:UJ:2:1UUU7'. 

-2 ,2399filll5726929, :.:.970223158400:ZU, •l.!1.2101S776213aH2, 0.738074tll1117:.:7f, }, 

{ 0.008303D3U63176, 0.000000000000.QOO, •O.Cll25DfiD&2':.:6352, o.0000.00000000000, 
0.00'30303.14'3176, 0,0058194169.U791, 0.000000000000000, -0.0116lU73BU511, 0.000000000000000, 
0.005819U019791, }, 

{ o.o. 0,0, o.o. 0.0, o.o. o.o, o.o. o.o. }. 
{ 0.0, o.o, o.o, 0.0, o.o, o.o, o.o, o.o, 0.0, o.o, }}, 

{ 7500, (W1■ igued int}ol4100I., 1, 

- Page 139 - Docket No.: 13217.2 



6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

177 
5,640,490 

178 

{ -1.!IUOU2t:2!:l!i09S, 2.7291239303518!7, •1.7054916!5722&56, o.U241121U6'3U7'1, 
-1,7,.4lU!78D9fi008, 2 ,52030,,2507!'346, •1,54122J.406791'S'7, D, 73SDHU1U727¼, }~ 

{ 0 .OOi3O3O32HOllO, 0 .000000000000000, •D .Dl2fOtiOfiS72O3lO, 0, DOOOOODDDDOODDO, 
0. DOUDlOl2HO16'O, o.OO51UU7851ll3. 0 .ODOODOOODDOOODO, -o. 01163897!570222(, 0, oooooaooooooooo, 
0,005U.Hl715llll, ), 

{ 0.0, 0,0, CLO, 0,0, 0,0, 0.0, 0,0, 0.0, ), 

{ o.o, o.o, o.o. o.o, o.o, o.o. o.o, o.o, o.o. o.o, }}. 

{ 1500, (u.nd'!J?led int) 44100L, 1, 
{ •l.3'2Ul031li7UO, J.32Jl873.f.81750H, •l..27!1-17!111H2:Z30:il, 0,1820:Zll.U38J17, 

·l . .l121S4187431335, 2,U5f07471tH0,4, •1,l271260J.7t7'131, 0.73107'1O1U7l7C, ), 
{ 0.00l!i303Dl0!!7!515, O.OOOOODHOODDOOO, ·D.Ol.2i0106l.,,!502!, 0.000000000000000, 

CJ.00'3D3DJ0,,1s1s, D.OO!SllHl!S!tlHi&. o.000000000000000, -0 ,Ql16'l8'7l.97'93', o.000000000000000, 
O.OOSUHl!591HH. }. 

{ o.o, 0,01 o.o, CJ.O, CJ.CJ, o.o, o.o, o.o. }. 
{ 0.0, 0.0., o.o, 0.0, o.o. o.o, o.o. o.o. 0.0., o.o. }}, 

{ 9500, ('Wl■ :l.!Jll-4 f.Dt) HlOOL, 1. 

{ -0. IH312157'7313f21, 2 .03224.0i.2U!U'7, • D. 7934791!15'3&51592, o. 112492115034332, 
-o.ao.HH1554ons.a, 1.11533oos,a-n,o, -CJ.00111ts122J&.1J, o. n101.tt&1H121t, }, 

{ 0. 00'3Dl Oll.92t.13?, 0 .000000000000000, -0. 0.l2&CJl!i0UIS'7'7!i, O.QODOOOOOOOOOOOO, 
0.00&303031'21117, D, 005119417)15452, o.000000000000000, -O.Ol1'3U74770904, o.000000000000000. 
0.00!51l!U13154!52, }. 

{ o.o. o.o. o.o. o.o. o.o. 0.0, o.o. o.o, }, 

{ o.o, o.o, o.o, o.o, o.o, o.o. o.o, o.o, o.o. o.o, }}. 

DSSC1 Q•t • ptr iai;o tb• c:;o.ffT&bl• fin tU correc::t ••t of par .. etera. 
Df: :t'c - 'I'h• filta:.r Cm:1ter of the baoclpa•a. we•r• on. 
ou-r, 

lfO'US: 

•DtD .. DAD'-------•••••••/ 
Ult GeU1:%2C!od! I iaf:: :l!c ) 

int 

11 (t'c < ~DO} { 

ind.ax • lfc / 25) - 31 

ebe if (fc c 5001 ( 

index - etc I 25) - a, 

elH 1f (tc <: 5CIOO) ( 

index +- {tc - 750) I 500, 

■1 .. { /• 5000 < fc < 10000 •/ 
index • ll'mlO:rcou + ( (int) (:fc / 100D) - 10) J 

ti:l!dd DEBOG 

print!(• :Ln.du .. \d for fc: • 'ild. •, iad.u, coeU:Tabl• [ill.d11x:J . :l!ilt•rCaot•r ) , 

r■tu:n. :Ln.du, 
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/•e!_BUDBR._PILB••••••••••----­

: 0T-&rl•p.c rILB 

DJ:SC .... ; Contain• the rout:iUI to handle tb• ovez:·lap araa in Bac.h. 

' ' OWNZR : Bi:ent Bale 

DATE CIUTED: 25 ce.t 1'94 

Narn:ln9" ConUdatial llaterial 

Proput.y of Sy.n.argatica 
copyrig-b.t 1'93, 199f All lligbts RHUTad 

SYROPSIS: 

t:il:1.cluda ••ynergy.h• 
tiaclude •bach.h• 

CtOlll int •pOverlapD&t& • lint •)OJ 

/*rDHCTIOR_BJ:1J)JtX•••••••••••***'"*"'*•••• ,..,.,,, 
DBSC; 

wr, 
Jr.HtJU: 

HOT!!S1 

Sav.overlapDat& 

Sava ICMM of tlli ■ data for pouil:Jl1 Q•• = th. nut pa■•· 
•pD.ata - ptr t.o bagini.nng- of 10240 buffer o:C dab!.. 

if (pOTulapDatAJ { 

~vai { p0-NirlapData, pData + 10240 - OV.u-lapDat!I.Si2e, OverlapDa.taShe ) J 

• X.O.dinput • Load the tiae domafo HJll)lH into the buU:u 00.tD&t.a.. 
• »■cizat■ th• signal by ■ kipping ■very Poi:at•':roSld.p to i;aduc■ the 
•. aaount of time n■■d■d to filter. ----~ ....................................................................................... , 

Loacllapv.t.( int *InI>At.&, .int b•,g-Cff■ et, int. o, :Claat *OuW..ta, int. Po:LntaToSkip } 

int i, j • O, 

int "•rcPtr, 
long avg • o, 

J• If - have a nagativ., bag-illDinfiJ 0:C:C■•t, than ve nlted to copy the first 
portion from t.he ovarlap area • / 

if {b■gOtt■ et < 0) { 

srcPtr • pOverlapData. + OVerbpDataSize + begOff■et, 

foz ( i • j • a, i <. abs (b~ffnt), i •• Poiot■ToSkipr j++ ) 
OUtl>ata[jl • ■rcPtr(il, 

.avg +• aba(lrcPtr[:LJ), 

arcPtr .. InDa.t&, 

for I i • 01 i < DJ i +• PointaToSkip, j++ ) { 
OutData [jl • ■rcl'trUJ, 

avg+• .abal ■rcPtr[il)1 

- Page 141 - Docket No.: ]3217.2 



"'l
:l 

l>
l °" 0 :; N
 I ? B
 

:;
 

;;
 

W
O

R
K

M
A

N
, N

Y
D

E
G

G
E

R
 &

 S
E

E
L

E
Y

 

N
 "' 

"' "' 

A
 P

R
O

FE
SS

IO
N

A
L

 C
O

R
PO

R
A

 no
r,;

 
A

T
T

O
R

N
E

Y
S

 A
T

 L
A

W
 

\0
00

 E
A

G
LE

 G
A

TE
 T

O
W

E
R

 
6

0
 E

A
ST

 S
O

U
T

H
 T

E
M

P
L

E
 

SA
L

T
 L

A
K

E
 C

IT
Y

, 
U

T
A

H
84

1 
I I

 

~
 

C:l
 

l:l
 

~
 

N
 

0 
:.;

 
c» 

:;j
 

0: 
ui

 
~
 

i:;l
 

;;; 
:::: 

0 
"' 

... 
... 

j [ j 

i-
-

0
0

 
i-

-

i-
- ~
 

V
l ~
 

0 :i:.
. 

\0
 

0 



183 

6 

7 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

>-
r.il 

19 ...J 
r.il 
c!l 
CZ! 20 

5,640,490 

!•_ ................................................. ------·· 
-- apgain. c --

• Copy,rrite Synargetica 1'93, UH 

• lf•rning Cont'idential Na.te1;i•l 

• prcput:y of Syne:i:!Jetic• 
• Copyright lHl. H!H, All Kight• ll■Hrved ................................................................................................ / 

lllnclude •gaa.co•ft.h• 
IUlclude •spgain.h• 

, .................................................................................................... . 
• OU.tputSPQain - Ccaputa the co:aplex ;ain or. • .sy•t... .-.i1d output tbe 
• gain . 
• ItiPUT - h, • - th• digital codficie.ta 

na - nUllbar o!' atae•• for a cuc~e. filter 
ln - order o:r aacb stage 
fln - norma.112.ed lOY fr.qumi.cy 
fbn - nor:mali::r.-4 high fnquRcy 

------•••••••••••••••-----•••••••••••••••••••/ 
jdet'in• ~H' 500 

void 

184 

Outpu.tSE'Ga.in(floa.t •:ti, float •a, int n■, int In, tlo&I:. fln. float fba, long Smaple~te ) 

int 1, j, 

PiltarCnt•r1 
•tatie inl:. COUDtar, 

flc•t •ampl, 

char fil~[l21l, 

l'ILE •t:ptr, 

if {(&11Pl • Cfloat •)calloc(ll'GAIN, •iz.eotC:Uoat))) •• MULL J 
Br::ror!:lllldlerf OutOfKaoey, •ic. OUtputSPGain• ) , 

7ilteX1;'ata:r: • (int) ( <fln + fhD) /2 " (float)S!UllplaRlita) i 

/" Calculate tb■ eolZll)lex ga.in of a ls.naa1" •Y•t- •! 
for I i • D, i < NGJi.IN1 i++ J 

amplUJ ■ 1, 
for I :I • o, j < n•, j++ ) 

1t.11pl[il •• e_ab•l•pgain(r.b(j•(ln+ll]. U[j'•loJ, 

ln, lrr.. ((£loat)i / RGAIN • 0.5) ))1 

to load into aiDitllh} • / 
aprintf (filaam., "SPC\05d,d-.t•, ccuntar++>, 
if { lfptr ■ fop1m(Ul..__, •v•J) I ■ NULL l 
( 

r:or ( i ■ 01 i < JIGAINi 1++ ) 

:freq,. (Uloat)i / NGAIH" 0.5 • lfloat)SADpl■Ra.teJ, 

freq < ■ (YilterCitntar + 1.000) I 
fprintflfptr, •\.8.2:f\t\.f\u.•, freq, ampl[iJ J; 

fcloH ( fptr ) , 

ICaGrll■nd1■r ( 7ila0pllll, :filen.a»e) 1 

1-----································~------
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• !l'GAIH ll/l.3/U 

• THIS PUMO'IOR COllfll'?IS TJIE COIO'LEX i;,.nr o:r UY CA.'tl'SAL LilfKU: 

• IYHIII IX DXH:C'1' fORX. ,oa A PllALI.KL SYSTIK. JUST TKD.T DCB 

• Sl:C'IIOU AS DlllCT "'"1> lllD Tim. llSOLTS. IOR. A. CASCA?IR n'STD!, 

• nu:t llCK S'ICTIDtf " DXUCT ARD MULTIPLY 'l'KB UStiL'l'S 'l'OGl'tJUit.. 

• YOO' IIDST SPICI!"Yt DIKIN'SICIIII' :l(D1t.lS},A(11LA)1 CCIOLIX GAIN. 

• T!II: Lm&.U. SYSffK lS .USD'Dtl TO D.V& f'lD '!'llllSFKI FlJIICT:tO)f 

■ {OJ +B (1) •z•• (-1) +3(2) •z•• (-2) + ... +B (X.B) •zu (•LIU 

l!l{'Z) ■-------------------------------------------------
1.0+A(l) •tu (·l.l t-.A.12) •zu (-::I:)+ •.• •AILA.1 •Z .. (-LA) 

• r0R. AN PIR SYSTDI, un LA.■ 1 AlltJ A.{1} ■ 0. DO NOT oss ll■ a. 
• ~•WlltJUDC'Y Ilf JIZ•S, I.I., S1JDLDl'G niQOD'CY•l.O, 

• JlfOTE1 COlllUTATlOJI IS LDIITED I'.? •3K1U,t,• UD •!l:IG" IZ'.LOW. 

/• Loc•l varia.bl•• +/ 

int if 

COIO'Ln Ullll, baUIII., ret_val, blp_cmiplax1, tap_ccaplex2. ZlJ 

noat. t.p_floati 

t:mp_ec,aphx.1..r• • O.D, 

l:llp_eamplu1.ia ■ (fla&t) (-2.0 • Pl • l!r,tq)1 

:il • cup{tap_eomplex1), 

baUD..r• • a.or 
b■Ull..lll • 0.01 

H (lb "> 01 

{ 
tor Ci • lb J 1 >• 1 1 --1) 

186 

tzap float • (b■um,ra + b[il l • sl.n - b•ua.UI"' :tl,b., 

ba\ia,illl • 11:i,i.m,r• + .b[iJ l • a:l..:bl-+ l>■ua.ill • 1:l..re, 

b■ua.:re • t::ap_tl<1&t, 

••um.re • 0,01 

aaua.illl • o.o, 
tor C 1 • 1• - 1 J i >• 0 , • -ii 

tllip_float • C•■llll.re + a.ti] I • a:1,:re - a.■11111.ia • sl.i:111 

.. ma.ia • (aa'D.,r• + a[il) • 1:l.b + a■um.b • :l.r•1 

a1us.i:• • t:.p_!loat1 

t:llp_c:omplaxl.re a 1,0 + &II\Ul.re1 

tap_c:cmiplaxl.ia .. aaua. i.■, 

i"! {c:_aba (blp_,;:OIIFlaxl) < SXAI.LI 

{ 
rat_val.ra • ZIC, 

ret_val.b • O.o, 

~-c~l•zl.r• • :b[O] -+ bat1111.re1 

tap_c:aapl41Xl.illl • baua.ia, 

tap_c:oaplezl.:ra • 1.0 +. aaum.re1 

tap_eOlll)l~.:la • aaua,1■1 

nt_T&l • cdiv(l';Jap_coepltlXl.., t:ap_cc,a;ph:ti), 

:ratun.(:rel:._ val} 1 

} /'~ 9P9afo •t 
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i::.l 19 ,-..l 
i::.l 
i::.l 
en 20 

o:d 
"'~~~ 21 i::,:: 

i::.l <c~::r: 
(.';> :1--1::~ 
(.';> ~~E~. 22 
r.:.:i ;-c..:~ 
0 ~~~~ 23 >--z g~~~ 

I 
~~~~ 24 ,:;, 

25 

0 26 :S 
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-----··················-----
-- g11I1coeff,c --

• Copywrit• Synargat:Lc• 1993, u,.._ 

• W•rning Con.tidant1&l llatarial 

• :rroperl;.y of Synerg•ties 
., Copyright 1993, l.994 All l.igbts Reaerv■d ..................... . .......... , 

finclude 11guu:!oaff.b• 

f:1.nclude •~aln.b• 

UeUne NLOWPASS 5 

tldefine Nl'ANDPASS 19 

,.. Global variablH • / 

long LovPa■ 1l"ilUn UU.OtrPASSJ [4] 

}, 

{O, 150, U700, 3}, 

{O, 200, 14:700, l), 

{o, :iso. 1noo, J}, 

(0, 300, 14700, l}, 

(o, 350, 14700, l} 

longi l!•ndPaul'il ter• [MaANDPASS] 14 l 

{ 150, 5IJ0, 14700, J). 

{ 200, 500, U700, J), 

( 450, 500, 14700, J), 

( 300, 500, 14700, 3}, 

{ 350, 500, l.4700, J), 
{ 500., 1000, l.4700, 3), 

{1000, 1500, 14'100, 3}. 

{J.500, 2000, 14700, J), 
{2000, 2500, 14700, 3), 

{2500, 3000, U700, 3), 

{3000, 3500, ll050, 2), 

{3500, ilOOO, 22050, a), 
{4000, 41500, llO!O, ,), 

{HDO, !5000, 220S0, 2), 

{5D00, 115000, H100L, l), 

{5000, 7000, H100L, l), 

{7000, 1000, UlOOL, l). 

{1000, !000, UlOOL, l), 

{9000, 10000, •U,lOOL, l} 
), 

=id 
111&in( -void ) 

float b (101, • [81 • :fln, ttm, 

:int i, 

iarrara "' O, 

overlap • 75, 

filter, 

ln ■ 4, 

na ■ 2, 

/• ill. ha■ to Hat l.aaat 2:X n.a '"'/ 

%DZ' { i ■ 01 i < MLONPASS1 i++ } 

188 

:fhn .. lfloat)LowPa•dUtar•CiJ [11 / (:!loatJLawPuaPilta:u[il [:l:]1 

error■ • GenerateCoet'Hcienta(LOMPASS. flm, :fhn, ln, na, b, a, 

LowPaHPiltara [i} [2)), 

it ( •rrora > O ) 

p:rintf( "'Tb.era ha• b•ild a.ti. •rror 1"1. Gu~•t.•C~•ffi.e:Leot•\ti.•J 1 

Out:put:Sli'G«:l.n(b, &, na, ln, fla, fl::l,g, Lowi'Hal.:l.lt•r• [iJ [2)), 

for I i II OJ i < K'IIANDPUS1 i++ ) 

f• Calcul•te t:ha ov•rlap u a pereant 0% tbe band viat:b 

- Page 145 - Docket l\o.: 13217.2 



189 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

>-
i::.1 19 ...1 
i::.1 
i::.1 
rJl 20 

0<3 z = 
0 ~"'-0::: ~" .Job 21 

"1.l ~ ~~~~ 0 
0 8 <!!lg:~. 22 
~ .! ~2i::,E 
o a ~~g'" 

23 ~ vii::i::(::Ji-,IJ.: 

;z; ~ §.:i~~ 
Z <,;l-<gol-: 24 < ~ --:)~ 

~ 25 

0 26 
~ 
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190 

it' ( ovarl•p < 75 I 

1t' < (hlldPa .. Pilt•ra [il (Dl - cy,erlap) < o } 

ovu·lap • lint)lJandJH•J'ilten [i] [0], 
fl.n • {tl0&t) (BanclllaHFilter•[i] [O] - owerlap) / {float1BandPaH1iltera(i) [2} 1 
fl:m. • {Hoat) (■mdl'H.rilt•r■ [il (1] • OHrlap) / {float)J.a.udl'aHrilt.ra[i] [2)1 

filt•r • ( (:Cln + :fbn) / 2 • ■andJ!l-•Piltu■ ti) Ul) + 0.51 

error• ■ Gtin■rat.Col.f:Cieiut:■ (BARDPASS, l!l.n .. fhn, Ln, n■, b, •• 
■audiaHJ'ilt■.u [il [:.ii] l, 

if { ■rror1 > 0 ► 

print! { •naz·• ha• b•an .an error in Genera.teCoe:f:ficiect•\n• I 1 

OutputSPG.ia(b, •• i:u, ll::I, flt1, th!!.~ JJandlaHPiltar• [i] 121 l; 

-------··············· 
• Gml.erat.Coett'ici9lltl 

fl • low f-r.quecey euto:f! 

fb - bigh fx,aquu.ey C!utoff.f 

■uplH • 1-..plH fCtinSJ into tilt.r 

l:I - ratua fer 1:1.~rator codUeiCLt• 
• w r•t.urn fer du!.oiainator coetticiuta ···················-------···························••/ ... 

PILE •fptr; 

:Lnt iJ 

int arrori 

/• LOMl>ASS DIALOG '1'0 aA!IID:u,s.s DIOI'r1t.L SCALZO DI' ~C!Y •/ 

/• <.c•r•t• c:ce-fficict•. •/ 
■:rrcr • s;iii,;-(1.{ib&nd, n.a, lo, fla, thD., b,, a) J 

if ( ■rror h O) 

lrrurllal3dl.x-{ Coefficiiant■, •ia. C-arataC011ffici,m1,ta• ) , 

if ( (fptr ■ fcpeo(•coe:tf.dat•, •••» •• Nt:r.LL ) 
lrrcr■a.ndliar{ rileOpan, •co.ff .C,at• ) , 

if Cfln •• fhal { /" LOVPUI. */ 

) 
else { 

fpriat:t{fptr, •\t{ '4. \u•, (iat) ( ((fbt+flml/.2.O• [flcatJSaapldatel + D.5) } J 

fprintf (tptr, •\t\t{ •J, 
fer Ci • 0 J i < lln • naJ, ++i) 

fpriatf(S:pt:, "'1112,l.5!, •, a[il) 1 
tprintt [~tr, •}, \u•); 

tp:tint:f(~tr, •\t\t{ •1, 

for Ci ■ 0 , i < 1 llD+lJ • n■ l , ++il 

fprintf:(fptr, "\12,l.Sf, •• bUl l 1 

f;iriAtf(fptr, •}, \n•}; 

fprint.ftfptr, •\t\t.( "Ir 

for Ii • o i i < l11:1 • nsJ, ++U 
fpr1nt:fltpb:, •o.o, ")1 

fprintf{fptr, •}, \0 1 }, 

fpriDtf [t!pt.T:, •\t,\t{ "} I 

for (i • (I l i < ((ln+J.) • n11l J ++il 
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tprio.t.:!U11tr, •o.o, •), 
fprbi.tf {fptr, •}}, \n\n• I 1 

fcloae( fptr l, 

ret:urn. arror, 

192 

ap.Hrd{Ul.t iband, int na, int l•, Uoat. fl.n, flo.1.t fbn, fla•t •b, Uoat •a) 

., 

int ,.rror • 0, 

float worlo:: [l00l, 

k, 

b_d:l.al, 

a_c11D.l, 

t:Zlp_iDt, 

f• ••ct.ion ntmb•r • / 
/" diaeJUion d:H ot b • / 
t• dimerulion ah:a of • • / 

c [1.01 , /• •o&log- danciainatcr coa:!ticiant:• • / 
d[l.Ol, /• analog nuaarator c:oa:l!fic:ie:nta •/ 

it I wi <• 0 If 
ihand < LOW.PASS 11 
ib&Jl4 > .STOPJIAHD ) 

~tuni. ,, 

if ( Un<., 0 11 fhn :,,a 0,5 ) 
return ,, 

it ! libRd •• MRDl'ASS l I iband •• STOPBAKD) 55 

rat.urn 7 t 

b_dJ..ml • 18 + 11 

a_d.iul .. le, 

t'l.D :.- fbn ) 

i! ( le • (float •)calloc(b_d1zl., 11HOf(!loat)lJ •• HOLL J 

lCrrorBandlai: { O!.Ll:.O~ry. • in apiird• ) , 

if ( (d • (float: •)c:a1loc(b_dial., ab.of(float))) •• RDLL l 
1:rror11an1ner C OutOfNeiaoey, •in apiird• ) , 

it ( (work • ft'loat *l calloc C lb_diul • b_duil.) , ahaof~Uoat))) •• KtFLL ) 
J:rror&.ndlerl OUtOf-..O;ry, •i11, ■piird"' )1 

for{k•l.1k<•Z1.•1 ••kl 

/"' Order of low-pa•• R(•J •/ 

t■i:p int• n■: * l1 

/* guer•te &nalog cceUicients •j 
error• apbwcf(bllp_iii.t, >:, :b_4ial1, d, c), 

if le:r;:r;g:r I• 0) 

•t 

frH{ C )I 

fru{ d 1, 

free { work ) ; 

re turn error 1 

J• T:i:-~afgrm analo!I coefficient■ t:o di91it&l co•.l!Hcient■ "/ 
ar:ro-r • ■ptblt(d, c, l■, ihand, :n.n, fbG, il:l[{k. - l) • l:l_d1nll, 

&a[ (k - l) • a_di111U, work) 1 

if (,arror l ■ 01 
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fr•a( C I, 
fre•C d ) I 

fr••C work ) i 

r•turn error 1 

:return. error, 
} /• ap:Urd .,/ 

int 

•p:tblt{ float •d, float •c, :let ln, in.t iband, float fla, float fha., 
float •b, fl.o•t ••• fl0.1t. • ._(l:rk) 

•f 

iut 

.int vork_d.ial, ~_int, i, Jt, l, :a, zero_:l!unc, 11, -• l■ J 

1161:'o_fuac • TJtrtE; 

if (C[i] 1- o.o 11 dti] ,_ 0.0) 
zer0_f1mc • ll.LSl1 

i! ( zero_fune: ) 

return 1, 

worJi::,_dial • ln + 1., 

a • i • 1, 
vl • Cfloatl t.U(PI • fln.>, 
l • • * 21 

H ( iban.d :,. llir.llPASS l 

w~ • {float) taa (l'.I • tlm), 
w • v2 ~ wls 
va:2 • wl • w2 1 

Cl > ln) 

■lfit.c:h (ib&Dd) 

/* SCALDfQ S/lQ. FOR LOWPASS,JlIGDASS */ 
case LOWJ'ASS: 

4[•1 /• pow(vl, -• J 
c [-.) /• pow(vl, _,_); 

/• SVISTJ:TOTIOM OP 1/S l'O OIIXIU.ll KIGBP.ASS (EP,BS) •t 
ca•• 'IIGBJlllSi 
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ts:P • d[nil 1 

d[-,,] • dim - -1, 

elf• --1 • CIP1 

tmp • c:Ccml, 
c[a:mJ • c[a - 11111,] 1 

c[a - aaJ • tq,, 

/• SCUfNC S/Wl PO~ LOWPJ.SS,SIGHPASS •/ 

tor (an• o, am<-••1 ••1m1) 

dl-] /• pov(v1, -11 

er-] /• pov{vl., _,, 

196 

/• SUBS'?ITll"'l'l:ON DP {S .. 2+110 .. 2) / {W-S) IJJmPASS, BAKDSTOl> • f 

ca•• BUDPA;SS! 

for (11 • D 1 11 c: ■ l I ++ll} 

vork[ll1 • o.o, 

wo:rklll + worlt_<lia.l.J • o.oi 

f-0r (- .. 0 J ..o. c ■ JD. J +♦..,_) 

t:mp_int ■ a - _, 

tllpd ■ dI•l • pcw(v, tajp_illt} 1 

tape • c[-l • pov(v, t::1111P_int}1 

for (k ■ 01lc<■-, ++It) 

11 • m + - - Ot • 211 

t.ap_int ■ DII - IC'J 

ap ■ apbfctl:am.,mal / tapbCct.(Jc,k) 

• ,q,bfct.(tap_int., tsp_intH 1 

wark[lal +• l:apd • pov(w02, kl • taip, 

work(l■ ,.. vork_diall + .. tape: • pc;1v(wo2, k} • tmp 1 

:for (11 • 0 1 11 <• l 1 ++ll} 

d [11] ■ work [lll 1 

c [111 ■ work {ll + work_di.Al.l, 

/• SU!STirD'TI"ON OP 1/S TO GDIZll.TI JllGHPASS (111',!SI */ 

cue StQPllll>1 

brp,. d{-)j 

d[-1 • d[m • ..,_J, 
d[Jl • m1) ,. tap; 

tsp • cc-1, 

c{JmOJ • o[D. - -1, 
c[a • -1 • t:zp, 

for Ill ■ 0 1 lJ <• l , ++11) 
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vork[ll] .. O.o, 

work[ll .. work_diml.] .. 0.QJ 

for b1111 • 0 , .. <• m 1 ++-I 

tap int •• - _, 

tapd • dl-J • pow(w, bllp_i.ut)i 

t:lllpc • c [ma] • pow(v, tmp_bt) 1 

la • a + Ila! • lk • 2) i 

bap_in.t • - - k, 

198 

tap • •Pbfct(-.,-) / {•pblc:t.(k,k) 

• •p!lt:ct(tz;,_illt,tap_iiltJI; 

wo:i:-Jc.(l•l ♦- 'bllld • pow(w02, k) • blp; 

work[l■ • wark_d.iml.J +• ~ • p0.,,(wo2, k) • tmp, 

tor (ll • 0 1 11 <• l 1 +Hl) 

d lll] • work tlll 1 

c[lll • wo:lri:{ll + work_dilal.l 1 

exro:r;- • apbiln{d. e, ln., b, a, work), 

1••···················----------................ . 
• SPBHc:r - Si,:aal Jrocu•llg lutt•:ntartli Cod!ieienta 11/13/15 

• OBHBllTl:S nu SICTIOM' COIFrICID'?S :r01 LTH o:mn :ROEU.LIZKD 

LOlffH$ Mrr.l'l:J.'lfOl.'tH. PXLTJ:R. 

• SICOllD OaDKR ,HCTJOXS1 E<• (L+l} J;J. 

• 000 OJDll LI J'IJO.L s:JICTION' WILL CONT AIM' 1ST Oltl)KJ: iOt.S 

• Uf DD'IJl'.IS COB'l'PICIDT Altlt.A.Y SIU 

• ~ COD'!'ICIDITS DJ: ~ lN t) AND C 

• lDIOR•O lfO :CUOIS !)ft'.l:Cr:!D 

IXVl.LIO J'ILTD ORDU. L 

DIVllID SICTIOl( lftllDD. X 

int 

/• Local variable• • j 

iot i, 

float. DIP• 

return J.r 

if(k<•OII 

.................................. , 

k > ct1 + 1> / an 1 

dtOJ ■ c[OJ ■ 1.01 

tor {i • L I i < ln , ++il t• Rill, chu9ed :i <• la to i < l.n ■o it doean•t OVl!!rrun th• 

array ■/ 

d[il ■ o.o, 
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ctiJ • 0,01 

ta,p • (l1cat) k - (l. + 1.01 / 2.DJ 

if ltsap •• o.O) 

ratur11 o, 

c[1J • 1.01 

c(lJ • (tl0&t) (-2,0 • co■ llclolWl.!l} {{k,.. l) + 1 • 1) 

,. PI / ldocbl■} ll " 21) l i 

c[2] • 1.0, 

200 

spbiln(tlo&t •d, tlO&t: •c, int ln, float '"b, fl01.t ••• float •work ) 

J• Local variable• •/ 

int i, j, 1. sa:ro_fune, Yorlr._dial.1 

float •cal.a, Ollpr 

double atJlp1 

:i•ro_func • TJ!.01:, 

:for (1 • la 1 i >• 0 "" sero_tUJJ.c 1 --i) 

if (c[i] J• D.0 11 d[il I• o.oJ 

11•ro_func • 1'.l.LS.2, 

if { i:ero_func. ) 

return 11 

work_dia1 • la. + 11 

l - i + 1, 

for (j • 0 , j <• l i Hj) 

vark.[j • wqrk_dimJ.] • 1,01 

tap • 1.0, 

for Ci • 1 , i -=• 1 , ++:!.) 

blp - tsp * (!loatJ (l - i + 1• / (tlo&tl i, 

work [i) • tsp:1 

for [i • 1 , i <• l , + .. U 

for lj ., 1 ;: j <• l , ++j) 

{ 
vcrkti + j • work_dilll.] '" vork{i • [j - J.) • work_dial.J 

for (i • 1 , i >• 0- 1 --ii 

b[i) • 0.0r 

atzap • 0.0, 

t:or (j ., o , :, <• l , ++j) 

- worJl:[i • 1 ,.. j • work_dial.} 

- vork[i - 1 + 11 - 11 • WC1rk_dimll; 

b[il +• vork{i + j • wo:rk_dilll] • d.[j]J 

&t.ap h (d~l.ll:ll■) worlc[i ♦ j ,,. vork._dhll.J '" cI~)J 
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i:C(il•OI 

it (scale •• o.o) 

r•tll%1l 21 

b [OJ /• scale1 

&(i - l] .. (dauble) •tmpi 

cor Ii ■ 1 J i <• l J ♦ t-1.) 

b[il /• sea.hi 
a(i - l] /■ IC&l■ J 

/"' pad. tll• r-.aiad■r ot" t~ array with s•r0• ,. / 

if (l < l.QJ 

for U • l .+ l I i <• ln , 1-t-il 

b(i) • 0,01 

•U - 1l • O.OJ 

} /• •pbiln • / 

, .................... ---------·············· 
,. SP:37C'l' - ComputH -factorial 11/14/8! 

• QSMDAffS II1) 1/lI1-I2l 1 ■11• {U.-1) • ... • {Il-I.2+1). 

• lfO'l'Jh O!•l AIID S:H7CTlI,I>-SHFCT[I,I-ll ■II, ----~ ................................................. ___ _ 
doubh 
apbfct {int il, int ill 

( 

int i1 

ret_val • G.01 

it(il<OI\ 

i2 < 0 11 
i2 > il) 

ret\l%11(:r■t_va1), 

ret_v1111l ■ J..o, 

:for Ci • 11 , i ,..., lil - i:Z + l) 1 -•il 
rat_val •• (doutil■) 11 
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204 

/'•C_IDDJ:R_r:i:u••···· .............................................................................. ____ ~ 

FIL!< 

DBSC 

T .. S 

OIIMU. 

DAR CllA'I'ZD: 

SnTOPS:C.Si 

: paacii,c 

1 'Th• PASCII table 

' . 
; :Brant: Bale 

Copyright Syn.erg-et:.ic• 1993, l.994 

tr~g Con!ident:ia1 ht.rial 

P.«rput.y of Syn•rg-•tica 

Copyr:l.gbt. 1.9,i, UM All Right• 11.eHrvad 

•D0_~1:1.••··-----..................................................................................... , 

cbar puci:I. [J.:il:7J 15) • { 

{"\\ \\•}, 
("\\i\\"}, ("), 

{"\\aa\\"}, (••), 

{""}, {•\\ae\\"), 

{••), 
,. 10 • 14 •/ 

{"\\o\\"). (••), 

{"\\av\\•), ('\\ab\\"), ,. :20 - .:il4 •/ 

(•\\i\\"), 
,. 25 - 29- •/ 

(•\\~\\•), 

/• 30 • 34 •/ 

(••), (•\\n.\\"}, 
f• 35 - 39 ., 
(•\\J,\\•). ("\It\\•), 
(••), ,. 10 - H •f 

(••), {"\\kl\•), 
(""), ,. 4!1 - .f.9 

{""), (""), 
(••), I" 50 - 54 

{••), {"\\\\•), 
(•\\th\\'), f• 55 - 59 

{"\It•\\"), ("\\•\\•), 

{'"), {• GO - ,4 ., 
(•\\oh\\"}, (•11,,11•}. ,. 65 - 0 ., 
(••). (••), 

{"\\ .. \\•}, (n), I• ,a - ,, 

{"}, {"\lb\\•}, 
{""}, ,. '75 - 7' ., 
(••), (••), 
(••), f• BO - et •! 

("\\•\\"). (""}, 

{'"), ,. 15 - U ., 

{••), 

•{ 

., 

., 

{••), 

., 

("\\•\\'). 
•f 

(""}, 

("\\oo\l•}, 

(•\\•\\"), 

("\\•\\"), 

(""), 

("\\di\•), {"")' 

{"\\<\\"}, (•\\g\l•), 

(••), 

{"\\<\\•), {•\Iv\\•}, 

{•\lz\\•J, {""), 

{••}, 

(••), 

(••), {""}. 

{•\\y\\"), (••), 

{••). {'"), 

(••), 

{"), 

{"\\p\\"), 

{'"}, 

(••), 
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(•\\11\\"), (••), 
{"\Ir\\"), /• 90 - ,◄ •1 

(••), { .. ), 
[••), 1• 95 - '9 •/ 

(""), (••), 
(••). ,. 100 - 104 •/ 

(""). {""), 
{"'}, /• 105 • 109 "'' 

[••), (••), 
{••). /• 110 - 114 •/ 

{•\\j\\·), {•\\cb\\"), 
t• 115 • ll!I •; 

(••). (""}, 
(•·), /• 12D - l.it •/ 

(••). {"\\..\\") 
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1••··········· ............................................. . 
-- cloption.c • • 

• Copywrita 8yll.•rg•tica 1'5113, UH 
• ftitten by Jt. Brian Xoncur 

• waminlJ confidential X&teria.I 
• Property of Syn•rg■tic■ 
• Copyright l!.!13, 1:H4o All ~i!Jh.ta lteaervad 

tlincluda •dJlp.h• 
tlincluda •clopt.1~.b• 

void 
Jc,,itComu.ndlin■Optiona (atruct C'OlO!AHDr.nu •clo) 

clo->iDputpath • NULL, 

clo•:.debug ■ 7AI.Sll:1 
elo·>■OUQ.d ■ nm, 

clo·>sp,ictagr- • rAL.Sl'1 

ClQ·XNtp\ltwav.:a - PALaE, 
clo·>OUtputt~t • PA.UISr 

clo->fraa.ais■ • PALS:S, 
clo•>fr.,..loc • PALO 1 

clo->teataod• • PALSBi 

clo->dumpu.gl~ - PALSlh 
clo·>dumpfr,... ■ P.AL.!111:J 
clo·>duapwindow ■ :rJ.LSZ, 

/* -t •J 
I• -:m */ 
/* -r "'/ 
,.. -· •f 

olc·>autputp.at.h ■ JIULLJ !• -o •I 
clo•>rajact_bad_■aapl•• ■ 1'ALSE1 /• ·:ba •/ 
clo·>aql "' FALSJ:1 

clo•>■tdl'OZJUDt • rALSr, 

clo->sn!lag • ALE., 
--..et.(clo-::,,•oUD.dD.lmh•r•, 0, 50) 1 

clo-:i,pnf1ag • ALLJ 

aeaaet(clo-)oparaollJlwabers, 0, 100)1 

for ( i • o, i < !WDER_OP_i.t1LIRS1 :I.++ ) 

elo-:ioruler■ UJ • i +11 

/•:.uK'C"I'IOII' _BADER••• .............. .., ... ..,.,.,.,.,.. 

NDm, GetC~ers 
tursc, had ill a aariu cf nuabar• trca tb.• coau.nd lin• and. • .,~ th-
Ilh •:1. - current. argument in •rvv t,;i begin at. 

aqc - Total nuaber of argy'• 
U'lJV - c~ lb.• aruaanta 
•numbar• - .:rr•y to ■tore the ru.mbua in. 

208 

aaxlfWlb•r• - lll4Xizrua nUllhar of nUlllbar■ "nuaba:?"a can hold. 
OUT: .. n'UJllb•r• with th• c~nd. line nWlber■ in it. 
1tr.rt1RN1 Xone 
lfO'l'ZS, 'rhh p:l.ck1 oft :tiuabara· :i::r011 the c~ U.ne for the t"oUowiDS optiowi i 

[•PD t f I ... J para,:,n nuabera 
[-aD # t • • .. ] 
[-r # It I ... ] 

•ao_DAilD. ......................................... , 

■01llld. llu..l:l«ra 

rular nuaher■ 

■ t.ttc void GetCLOK\mbarl( Ja.t •i, illt arge, char ., .. arg,,, i..rit •nl.Ullb~•• int ma.x:lfll:llbera) 

int j1 

j.o, 

vbile ( j < aaxllhmb■r• 1,1, 

•i < argc ** 
fnuabua[jl • atoifargv[•i])) I• lfflLL l { 
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j++, /• Do .it here ra.thu tban in 
the •/ 

/• l00p •a - don• t inc too fer •/ 

(•i)--; 
/" 'l'l:t,• 'for' loop 1.rooud th1• will ::L"c it again. •J 

point to tbe last arguaant bud.led • / 
,.. ny was th:La thare1n •/ 
/• if c i < arsrc ) •/ 
/• 1 ••2r ••at too far •/ 
) 

void 
c-..tea..a.nt1UneOptiot1slatruct C'OIIIDJmLilll: •clo, int arg-c, char ••argv> 

int 1, 

it ( atr.tr(argv[i]. •-:L•) ) /" Get input path •/ 

clo->illput.path • (cJw.r •} .. lloc( •trlaa{argv[i+1])+l ) 1 
strcpy (clo->tnputpat:h, .ugv [.i+l) I 1 
iH1 /• adv&11c:a put iti;1at path 1b:1Dg •f 

al■■ if ( ■ tr•tr(ug-.-[i), "•d"J I 
elo-::u:lebuv • n.m, 

elae it' I ■tratr(a:c§IT[il. ••a•) ) 
c:lo-;,,aql • TRO'Rr 

al■ a H { at.■tr~argv[U, •-•o•I I 
clO•>■OUDIS • f'ALSlr 

■b• if ( ■tratr,arsrv(i.l, •·•9'"1 l 
c:l.a·::io•~t.ogxaa • TAtrJ:r 

■l•• it' C stntr(argv[il. ••ow•) ) 
c:J.o· >OutputwaYu ■ nm, 

•he if C ■ t:.r■ tr(ar!JYUl, ••ot•J J 
ClO•.>outputtaxt • T.lltlJ 

/• turn AOL printing on •1 

/• tu:i:n apectogram aod.e on •/ 

/• ont.put wave text. info • / 

/• aat 01.1tput path •/ 

c:lo•>outputp11.th • (char "')aallCX!( •trlaa(argvU+ll ),tl ) , 
n.rcpy (clo-:-output:patb, argvti+ll > 1 

i++, /• ■4vauc• p■at. i~ut p■tb atring •/ 

el•e it (atr•trl■rgv[i], •-wav•l ) , .. Output wav■ t:il• info for eacb •icrol,■ ,./ 
clo-:awavout • TROl:J 

•h• ifC•tr ■tr(arv[iJ, •-Qig•) I , .. OO'tput higgi.n.■ atructur■- to disk•/ 
c10-~bi9gout .. nt11:, 

■l•e if ( 1tratr(argv(U, •-ba•) } /• TUni oo. aad Sa.pl■ l.ajactio:i:1 "'/ 

■l•■ ::Lf { ■ tratrl ■rgv[i), •-a.Pl l ,. ru.:u Gll output o:f atandu-di:Uld 

clo-:.atdl"o:.a.nt • nt1E1 

/• G■t l:1.at o:C per.1on nuaber■ to uae 
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lookiD!J at the fir■ t # •/ 

212 

/* St&rt 

/" Get all th• a0Wld nUJlber• on the coaund line "/ 
GetCLONtlmbera ( ,i. U'g:c, argv, clQ-;,,per•om:i'llllber1, IIAX_:PZJI.S:QlfS): 

1++-J 

if ( l{Clo->fl'Uleloe - al:o:l(lll'!)"T(il)) ) 
{ 

fprintf(atderr, •Invalid value !:or fraaw11 loeation\n•) J 
axit(0)1 

elae it ( 11tr■trCargvUJ, •-fz•) ) /• <:et J'raaa 11:l.,:e • f 

i•+, 

if { t (clo-:,,!raaed:a:e • atoi (11.rgyUl l l I 

fprintf(•tderr, •Iu~aH,d. value for fraa• ai.:l:e\n•J r 
e2:ielDl1 

ebe if ( at.%11tr{argv[i], •-t•J ) 
elO•>t.■ataod• • TRDl:1 

clo•:>~glyn • nt:a::, 
clo->te•tmod-. • nm, 

•l■• if C 1tr1tr(argv(il, 1 -PJ J 

lookin9 at th• o:ut. t •/ 

clO->d'Ual)fr .... Tll'DB, 
clo->tutaod■ • TROEJ 

clo->duapriridov ■ Tlrol:1 

clo-;,,t••t:Dod• • Rt1Z1 

i++J 

/• Duzrp ruler data tor v:lndova • f 

/'"' Get all the ■ound. ».,mber• 01' the c~d lia• •; 
C..tCLORuaben( .r.i, argc, argv. ClO->IO'lmdnual:lara. KAX_SOOKl:IS )J 

clo-:i.ruleJ:"flag • sou, 
clo->t•at-.oda • 'l'R.tn, 

/• Cl■ar array • J 

/
0 tlat liat of rulers to output "'/ 

aiema■t! clo-:,,rul ■r•, 0, RCJQIICR_Ol'_RULDS • ■ :L;;eof(intl)f 

/* Start 

f• flat all tu •ound Dumbar• on th■ C:ORUDd 11.n■ •/ 
G■tct.Olfu.b■r•( &i, •..:-gc, argv, clo•;,,rul■r■• JroXllll_OF_RtJLICRS), 
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fprinttf•tderr, •Iov•lid c~ line option%•\~•, argv(i]), 
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>ILB 

DISC 

TABS 

OlOO!R 

:DAU CI.IAT:11l: 4 OCt 1'94 

~aning Cotl.fidetial xatarial 

Proparty ot: S~•rg41tic1 

: g11ndar.b 

1 Prot.ot.ypa tor qandar. c 

'' 
: 3rent Hale 

Copyright 1!!3, 1.9'1 All •i11b.ta llr:•crvi,d 

.sntOPSrs 

216 

•mm_HKJJ)JCR .............................................................................. ----~ ........... / 

#ifndef GDIDEJt_R 

idefina GDID:IR_B 

atruct penon { 

lendlif 

int •9•1 

ch.a.r aoax, 
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/*B_BEADER_PILi:•• .. • .... •• ..................................... ,. ............. -----~ 
1 evaltd.h m,, 

DBSC 

TABS 

o"""' 

: prototype■ for ev&ltd.c: 

1 arat Kale 
DATB CJtllff1>1 S OCt 19'4 

Copyright. synerg,11:tic■ l.!93, .1994 

W&r.niag ConfideDti&l llateri■ l 

Proparty of syoer;etie.■ 
Q;,pyright 2,,;l, 1'94 All Righta lt.HHT•d 

S:YllOPSrS1 

*DD_BDDU .... • .. ••••••• .................. •+••••-••• ..................................... ,,, ...................... / 

til:n.dd ZVALTD_l! 

.Jd■U:a.a RVALTD_B 

1:tr.t. lnitl'1-Dom&lll. ( TO id ) I 

?Qid C1Hn1JpTimeDou.in ( void J f 

tifdef lllll)tQ.U 

'l'Oid zvalT~iD{Ult: •data, ial: n. DSP_!ll:QQilfS •plligqi:n.s, Ult *pl'axAapl)1 
f«Ad.1! 
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: Wlphig.h >ILB 

D!:SC 

TA>S 
OWIIU 

: de.tinitiou for the lUGl3IHS 1tn.,c:tw;e vbil• en tha DSi' 

'3 

DAT:I C~rm>: t Oc:t 1'H 

N'uning Cc.ntident.i•l Jla.t•rial 

Proput.y of Syl\H·9•tic1 

Copyrig-ht 1JJ3, l."" All J1:i51.bt■ RH•rved 

•mn_DA]')U .............................................................................................................................. ; 

Ute.def DSl'!lIG_R 

Id.dine DSPBJG_K 

typ•a..t •truct Wfp _ higs,UI• { 

/• Th• 5JU.ll.Zl)_JlIOQIJl'S :macro which d■fiD•• the identical ••ction tor })otb 

th• dsp'• UJ.d ,ao30'• RIGGDIS •truc:tura 1• defined ill bigli1t._h. */ 
SDRED_lnGGI!IS /• xacro for eype. Ll1 ro, 1'01.apl, 

ff:req, and ~l * / 

1truct d.llp_higginl •nutJ 
•U-Uct 4-p_hi,gvUIJI •pr....,., 

} t>SP_8IGGil'lS1 

int Cre•t■DSl'B:l519:l.1U1Iobt ( int aua0fHodea, DSP_JIIGGDlS •"bdr'l!JDl1e J, 
void PrHDSJlliggiDJ;tht ( tlSJ_!lGQ:tJfS •b~ode l J 

void Cl-rDSPBigginaLi ■ t ( DSP_HJGGINS •hdrlfode ) J 

le:odif 
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f•B_DADD_11LJC• .. • .. • ..................... ----------••••••••••••••• .,,.. 
Dll:!C .... 
""""' 

: Prototyp■■ for tb• I>Sl' functioI1J1 

' ' 
DJ.ff CIJCAT.Bl>: :17 OCt. 19:!H. 

Copyrig-ht Sy.a.ergetic■ 1993. 19'4. 

Warning Collfidut1a1 Katerial 

Property of SYJlug■tic• 

Copyri9bt: lUJ, 1991 All aigbt• Ruerv.d. 

*IIID_DADD .......................................... _____ _ 

IHm!.I! DSHMG_:e: 

ldef:in■ DSn:tlG_:K 

/* froa dJlpinit.c •/ 

utun int 

ou.t.rn float 
"'PhVData, 

"'pFilt■redbata, 

UtV'A :DSP_•:C~:utS •pt1$ULi■ t1 

int dJlplnitializ ■( float *pOLttputl!lutf■r ); 
void dapCl.■otrp( 'l'Oid 1, 

/• d■fin-4 Jn dllpeng.c •f 
Ul!Mf 

.ic.t dapPrac .. ■Buffar ! iot *plnput I, 

lelae 
int dllpP:r:oc■a■auff■rl iDt •plJlPut, int nuq:it.s ) , 

lead.if 

h11dif 
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1••··············································· 
-- bach,h --

"' Copywrite S)'l:le:cgetic1 lU3, l'9f 

• llan:iing Collfid.antial Ka t•rial 
.., Prop■rty of Sp■rg■tica 

• copyright l.993, 199' All Ri11ht• R.e1ervad 

-------------••! 
lifndef IIA.Cll_Jl 

1'4-tin■ BAClf_JI 

lincluc1a <atdie>.h> 
Unclud.a < ■tdlib.h:,, 

Unclud• <CODiO,b> 

Unclud.e <•tring,h> 

lit1.clude <IHll.h> 

Unclude •Hlte-c.A• 
linclud.e ••rro:r■ .h• 

tiaclu.d.e •-•&uref.h• 

ti.nclwl■ •d■p.b" 

#include •.filtcoe.f,h." 

iiAclud.e •41:pb:lgi.h• 

fdel!ine Rlii:Q_NO'l' _ POtlHD 

fc1eUne SIJIPLK 

ld.eUne COIIPLIU 

ldeUne OvicrlapDataSi:H 

t~fine PILTDLDIQr.B 

ldetin■ DXLOCA.TIOlilS 

{204!1 ,.. .. 

224 

/" Oo the tuordwar• we 'Will alway* be working witb 102.f,0. It: w■ cu. eoapila 
with a conat.a.nt in our loop■, the co:apil11:c can optin.iz• tb■ loop ■lightly 
tor a b1t l:letter pufonLa.D.c■. t.11.9 pg 1-18, •J 

fifd.9.f MIUJWU!i 

ldefio.e UA1'JLSUJ: 10240 

l■b• 

#define DATASIZE n 

l.ndi:f 

axt■Dl int bac:bJ'ilte:r• [DlLTl:ltS+lJ' 

J • Prototype a • / 
lifde.f DRDWllB 

void Decoq,oae( void l J 

Id•• 

Ut:det KllJlWAltE 

int Do!'ilt,erPau (int fl, int fh, int Ult■rC•n.ter ) , 

11•1•• 
int DoFilterPa•• (int U, int t:h, int filterC■nt•r. ict n I 1 

int Findl'c (int fl, int fh, int filter, int n), 

/" froa getfo. c • / 

void Getrundaatlntalf DSP_BIGGms •1!:autart, int •J'o, int: *l'o.Ampl J, 
vo:Ld Follbtograa( DSP_ltlQQDIS •tnutart, int •Po, int •PoAmpl l, 

/• from bacliinit.c "'/ 
int 11:1.itUlli:z:ellacb( int •-ppR&wD.ata~ float "'•ppJPilt•radData >, 
void Cl&aJSUp:laeh( int •paawD&ta, float *pJ'iltaredD&I:& ) 1 

/• t:roa overlap.c •/ 
vo:id 5a'9"■DverlapData ( int •pDa.ta I, 
int Load.I:aput I :int •InData, int be:gOff•et, int n, fl.i;iat •OutData, int Point•ToSkip I, 
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226 

t• Proa n·alfilt.c •/ 
void SYa.luat•Filtu(int n, CODT •pCo•ff, int fl, int fb., int filt•r.a.ll&barl 1 

h:ndif 
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Lil 

19 ...:i 
Lil 
Lil 
C/.l 20 

o(!~ = 
C a! -

~ s ,?;~~ .. 21 
t§ d:::;~ 
c., ~ !;;1~ 5 22 
Li!Cl ~ ~~§~ 

s!~gu 
23 >- !li oi:i"t;~ Z l:!!=:oj:j.-, 

z" ~<~~~ 24 
-<!'. < "' 
~ 

25 
~ 
0 26 
~ 

5,640,490 

-------··································· 
• dap.b. 

• Wri tt■n by R, Brian Koi1cur 

Addlld !liggin.a Struct. 

·······················································••f 
UtD.d■f DSP_B 

lddin• DSP_H 

11nclude <atdio.b> 

linclwla cat.dlib.b> 

I include <mea. h> 
lincluda o: ... th.b> 

tii:icluda <atrb,g .h> 
linclud■ <d.ir.h> 

liuclude <Proceaa, b> 
lirn::!lUde <c:a!Uo.h> 

lillclud.a -cctypa.h> 

\IIU:O•t KIK_DZBtrG 

Unclude •aa:ct~p.h• 
liDcluda ••tm.&lloc.:ti.• 
hm.dit' 

ltdaUn.a ulong- un■ ig:n.-4 long 

llde!in• uint undsuid. int 
ld.afiti• l.lDcb&r uu.igaed char 
Jdafine unint unaigned int 

14.efin• unlong un.ign9;d long-

¥define Ht1I: l 
tci.fin■ :JALSJC D 

ld.eHn.e PI 3.ltl592653!i3979323H6 

Ith.Una 11AX 1024 

/• Si2:■ of • data •~t 

228 

ldafine SKGSIZ:E lOH 

ldl!Un■ llwPATASIH 10240 

td■Un■ QLSVJ:L 250 

/• A:aout1t o:f raw dat. proc■•••d at & tia■ • / 
J• An;rthi!li billow th!■ h qui■t 

id■!in■ SLPPl"S 15 /• Jtuabu• of paiata to u■■ to calc ■ lop• • / 
ld.llUna SAXPLJ:SI:U: 25,/• NUllb•r of a.-pl• to loak .at at a t.!Ae. */ 

lr;!•fin• M17T 51:il /"' I of f:c-actu:re point■ far l'PT •/ 
ldcHn■ SAKPLDJ.TJ: HLOOL /"' Hw S.-ple r&te of data input oot uall19' h&lt data '* / 
ld•f!ina SOIi :I 

ld•fin• QOI:1:T -l 

#defin• VOICl'.O 

·d•tina UNVOICED 

ld•fille VOICID_C'OTOl'l' 6000 

·d•fill• mfVOICED_ctJTOPJ' 14500 

/•- &-aditory,b */ 
idafill• llCX_.A.ffll:n'OR'i 16 

/• General Magni tu.d• bl.•r• • / 

1i:1euna l'RADD_HACTOUD 
ldetine BIGXTSD_JIDII' 
ld.eUne DDUH_PUQ"OSNer 

ld•UD4- D:UfOIIJ:C_PAT'l'KRN 
tdaUne A..Y.lll.GJ:_St.OPB 

ld•UM J"O'NDIJID'l'AL_n.J:Q 

ldaUne KOllXlI._lf'EIGB.TED_llmll' 

Ida.Un• GRID_lD_kAP:PDIG 

/• TUl4 Coaain Ruler• a/ 
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tdeUu D.W_IUDTI: 

PU:LQd •/ 

ldath:t• 1'0Dft_Kll.IICIJIIS 
!lldefiH llDIIIU_ZDO_CROSSDfGS 
ld•fin• a1ant_SI.OH 
•/ 
14-fin• au_sga_1:a1toR 
Dou.in Data • / 
ti:1efJ.Jle lf02IIAI._%ill0_CROSSIHGS 
ldeUn• PKll_llTS 
ld•Une OOU."r:IOII 

/• 7o%1N.Dt 1lulia:n •t 

1' 

1S 

21 

230 

io J• I ■uplea .in 

11 

1) ,. Slop"- of ■tart of period 

u ,. XS!: of Ti-

16 

17 

20 Addia.a WIIJD_PORXAM't'S: 

tddi.a• PORX.Ur.1'_tmIQIITED_DAK 
·d•Ua■ DDTPD'l'_POJtD.NT_LOC 22 /• output• :ro - 77 • / 

/• Window I.UlH• leould al•o ba u.ed tor tr-ad da.ta) • f 
Hdi11i• :n.oH_aY_DJ:0.01 30 
ld•Un• D'UQY_LOO.TIOlf ll 
H-.fiu, Xll_mraar_LOCA1'IOll 

)l ld.efin• HOalllL_Ill'l'IDCV.L 
t0..ti041 JXD.QY_BY_DKCJ.DJ: 
fnq range •J 

,. ,. lfoz.ali:zad. en,exgy for • 

l~iD.a AtmITQRY_Dl'DG~ 

-tddia. UJtllCIIIIIC_:IXISTDO 
-tdafine DmlOIIIC_.SLOP£ 

ldafin• IEUIIOKIC_PORR 

lddine IIUJl:II.IC_INl:IOIITG_IIDlf 
Idalina DC_OPJl'SST 

/• •,:,d.• valua■ •/ 
t.S.fba mrDl'OMk 

idafi:aa ALL l 

tdafina 110l0 0 

lddin• SOD -1. 

Ida Un• VALID _somros 50 
ldtiti111.■ UNDrOWll'_PATll 121 
ldAIUaa Klllltl'ff'D. 12& 

ICS.Une KU:_SOOIIDS 200 

ldaJ!ia. IO.X_PD.SONS lOO 

·d•f::Lzt.• KAX_DIOlftf l.7 
th!•f:l.n• to:l_lJINOICED_H.TTDJIS 16 
fdef:tlle Xll_RIJL.llllS 25 

35 

37 

38 ,. 

., 

J• The r,tgrenion aquaticms con9hat:• for Foraa.nt• l,.:Z,3 ar•i 

.. 

fXX + B) II• Sl~e. J: • :LOGtt(7'UD.&lalnt.l l'r•i;ru.eacy), B • Y Irlterc•pt 
s • st.-d&rd. •rror. JI • Jruuer ot. ■aaplu in at.udarda data•/ 

typ•twf ■ t.ruet 

int P,HCU1 

tloat •[3J, X[llJ 
) roRXOLA, 

typt,d.t •truct 

int Pa■c:l.i; 

flo&t 11D (MAX_tnlVOI:CED_P.1.'rTUJIS] 1 

} PA'lTDA'S1 

■truct COIIKAln>l.:no: { 

char •inputpat:.h. 

•out}Wtp&tb, 
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int 4abug, 

5,640,490 

'W&VOUt, 

hi!Ji'OUt, 

IOWld, 

out:putwaY••• 
0utputt:ext, 

duapiM.g,lyu, 

d\llllPfr ... , 

dUS1pwindov-. 

stdl'oraaat, 
antlag, 

■ound.olmb•r• uu.x_.somms), 
pntlag, 

per10:imuab•r• [)Ill_ PD.Soti'SJ , 

rul•n (HDDJ:R_OJ'_RDLBI.B]. 
z:aj•ct_bad_aampu ■, 

aql, 

spactoirra, 

232 

int 'l'bs•Flag1 /• l - 11: procHl!lio11 & vbaa file, 0 otherwise •/ 

lorig fr,..eloc, 

fram■■ i:r.e, 

curbuffloc, t• Tb:l.1 ii to lceap trak of •hU"• in tae file w 

}, 

typadet atruct 
{ /'" Th■ P,uci:I. Id relate• to the po■ition in t.b• array that 

this iofor211&t:l.cm. ia :found. •/ 
int x, 
f:loat •value, /• 'nl• Staz:i.d.ard yalue • / 
float "' ■tclav, /"' Tba Stan~ra. dev ... tion of the ■ ta.nd.al::d value • / 

} somm lrOI>&, 

lifdef n:DERATIOH 
ut■m void GivePilaTcSlr011d tcb&r bug• •Scnmdl'ila».at.h), 
.. ndU 
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-----················· 
-- -••u.r■:f.b. --

• war.ning Confidential Xaterial 
• Prup•rt;y of $YJlerg9tic■ 
• Copyrigbl:. 1993, l.9Jt All Right.a b.aervad 

• Writt:.u by R. J!:dau Xoacor ··············----,------lit'nd•t' ~_l! 
td4!lll■ KD.BUaD' _ll 

finclude <■ tdio,b> 

finclud■ c:atdlib.b> 

/• ProtOtypH •f 
ia.t Me&aura7r■q(:Uoat •;Slop.Oata, iDt dec::ilaata<U56, int. dec,uterLan, 

hadU 
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:,-. 
Lil 

19 .....) 
Lil 
Lil 
00 20 
o'd ~w::: 
0::: "~...,;. 21 
Lil :si::!:1::= 0 ~l!:1!:t; 0 22 
Lil ~<5~~ 
Ci ~~~u :,-. ~~t;t'2 23 z 
~ 

~g~~ 
£-0-1 24 ;;i 

~ 25 

0 26 
~ 
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/"'B_EDDD._1"IL3 .... ••••••• ......... •-----------•••"••••••••• 
1'1LB 

DESC 

TUS 

• filtcod,b 

'3 
OWlf.lJt = Brm:it Kale 

DAT.I OD.TED: 25 Oct 1994 

warning contid,mtial xat•rial. 
P~05'92."l;y of Syii.erg-•t.ie• 

C0pyri9bt UJl, 1991 All Rigbtl II.Hen-ad 

'"ll'JW_BDD.l1t••-------• ............................... -----................ , 

Uftid•f !':i:t!'COU _K 

#detin• l'IL"l'COD' _e: 

ldefi'ne A_L.D 
IJd•fln• 11, LDr 

typedef ■truct ca•ff { 

int filterCenter, 
utlll19'Qll!ld int •H•c:tiTeS&Jlplellata, 

int pointaToSJdp, 

tlo.at • [A_Lll'l'J 1 

float b [I_LD'l 1 

float l•■tOutput [A_LD'l, 

Ua•t: l••t.r.-p~t,[9_~1, 

td6Une JIUJIOPCOKP 

int Get.Ptr.2Co.t"f ( int fc I, 

.. ad.if 
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, ................................................ . 
-- ■PSJ•in,h --

• Copywrit• Syuergetic• lS,3, 1''4 

• WunJ.09 Co.aiUdaa.tial Katedal 
• Prop..rty of Synug•tica 

• Copyrigbt 1,,3, lHt All l.i;tl.t.. lleHrved. ................................................. , 
IUndef SPGADf_H 
ldAl.:Un.• SPGADl'_B 

Ya.id OutputS>G.lin(float •b, float ••• int iu:, int 111,, 
no.at fln, float fbn, long Bamplehhl I 

COl[pLJO: 1pg&in(float *h, Uoat •a, i.o.t J.ti, int la, uoat: !raq>, 

leadif 
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----- ~---~·················· 
-- geac:oet':C .b --

• Copyvrite Sy.Qi,rgatic■ l!l!l3, 1,,, 
• ltarnins- Confidatid Katerial 
• •roparty oi: syn•:r:getic• 
.., Copyright 1,,l, 151H All l.igllt, 11. ■nrv•d ......................................................................................... / 

tifndet QDCOl1J'_Jl 

ldef'ine Ql!fCOIJT_H 

fin.elude <■tdio.b> 
fi.nclud■ <•tdlib,h> 
t:Lnclude aath.b> 
fin.elude •caplx.h" 

t:l.111.clud■ •en-o:a,b" 

Id.dine PI l .l.U592iSl5&97!13238U: 

tcSeUne SAXPLDATI: tU.OOL 
l~dn• Ulttl_1ASS_:SBCTION'_02Dllt. 4 

ldetin■ FALSI 

ldeUn• nuz 
tdefin• :UC. 

1-d■doe SIQLL 

lddiae ORDl:RS 

ldetin■ ORDl:U .le-4 

ldefiD■ L01fPASB .l 

ld■tiD■ BIG!!PA.SS 2 

ld.eUne BANDPASS 3 

ldafill■ STQPBlllfD 4 

/• l'rot.ot:ypti• •/ 

240 

:Lat Gan.u■teCo.ffici~t• (i1lt Ui,■nd, :Cleat fl, tlo•t n, int la, Ult a•, :l:loat •b, float •a, long 
:S:~ld&t■ )1 

int .apii:ird(int iba.11.d, int ii. ■, 111.t l■, float flD, :float fb, flo&t "'~, float: "'•>, 
int. •pfblt( float •d, f10&t •e, llt ln, .int ibaod, :float. !111, float fbn, 

%loat •b, float. ••· float •vork:) 1 

int •pbwct(int l, int k, ill.t ln, float •d, :fl0at •cJ; 
int apt:IU.n[float •d, float •c, int: 1.n, float. •t:1, float •a, float •work )J 
double apt:lfct(illt i1, int 12)J 
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242 

/•B_BEADJ;R_PJ:LE••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
7Ir.r: 

DJ:SC 

TllS 

o-• 
DATI CUA.DD; 

; prototype• for wavio.c 
'3 
: l!r-t. 111.l• 

Ccpyri!iJht SyDugetica 1,,3, 15'4 

Warnln!J ConUdiantid Ir.at.rial 
Property of Synerg■tic• 
Copyright 1993, 199f Al.1 Right. R•Hrved 

S'n(Ol'SIS1 

•ao_DADD ........................................ -----........................................................ ,.. / 

liflU!d WA.VIO_X 

ld■t:h:!.e lf~VIO_Jl 

void r■ad_Uader [FILI: •tptr) J 

int r■■d_W&T(PILJ: *fptr, int •pBuff■r), 
:I.Dt G•tVISS~fo (TI>id) 1 

void lldat:rz.,.u ( ■ tract llCQIM'S "fraatart ) , 
1-=o 1i:111t:Pi1•Lt1e.t.ti<;m( iat loc } , 

tifd■ f CRT 

JPILJ: •SetupOUtputPih ( ebar •11Pil,ui.aa■ ) J 

ta.dif 

iat fUe_ui■ t ■ {cbar •tilana.al 1 . .....,., 
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/ .... -------•••••••••••••••••••••••• 
-- Ulter.b --

• copywrit• Synergetic• un, 19514 

• Naming Cont:i4-ll.ti•l Kat•ria1 
" Prop•rty at Syaersretic■ 
• Copyright l99l, 19!4 All Jlight.11 a..■arved 

f-ifndef 7ILD:R_9 
ldafin• J'.ILTKJt_a 

Uncli.ade <stdio,h> 
lincluda ,cstdlih.tl::,, 

linclUda .aaatll.h> 

lincluda •c:mplx,b• 

t:lncluda •arror•.h• 

tldefine PI 3.1USJ265358'7'3238-4.6 

14d :I.De SIJIPLSUTI HlOOL 
ldefine &A.ln>_PJ.SS_SICTJ:ON __ OIDD. 4 

ldeHne .-~ 

ldeUIH ':'J.'DII: 

lddille BIG :t.elO 

ldeUna SMALL 

ldeUne oma.s 

tdet:Lne Olll>D.4 

ldeU.H Lmr.ASS 1 
ldaUa■ DGIIJIABS :! 

fd4::l!ia■ l.llmPUS 3 

fl'deUa■ STOP:IARD 4 

i.-s 

i.-, 

··········••1 

/•tdefine llS (:s:) C Cx) :>• 0 '1 (xJ i - {:r.J) •/ 
/•tdsfbe XIll'(a,b) ( (a) <• (b) 7 (a} (bl l •/ 
/*14e:C1n.e DX{a,b) (C&) >• (I>) ? , .. , : lb)) ., 

float •px, float •py), 

244 

int QenuateCoefficiant■ Unt :lband, float fl, float fh, iDt ln, int ns, l!le&t •b, float •al 1 

int spii;c,d.{iDt iband, bt na, int 11, float f~. float fJm, float •b, l!loat ••J, 
i.ot sptblt ( float •d., float •c, i.nt lo, int :l.bun1, float !lo., float ~. 

flcat "'b, float •a, float •vork.), 
int 9Pbwef (int l, i:zi.t k, illt la, flGat •d, float "'c), 

int apbiln(fl.oat flld, fl.oat •c. int ln. flo.at •b. float •a, float •work )1 
douJ:ile •Pbfctlint il., int 12), 
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246 

/•B_llllDD._FIL.J:• .. • .. •• ................... ____ _ 

•= 
HS.C: 

T>l!S 

OWRll 

SntOi'SIS: 

: •xt:ern icr paacii table 

' ' 

Copyri'iiJbt Sy.11.arg•tic• lHl, J.994 

warnio.9 CtmUMntial Na.tu:Lal 

l'rop•rty of! Sy:narqatic• 

Copyright 1993. 1!:IH lll 11.igbt■ A.e ■cr,,ed 

*lDIID_D1nD ................................................ ______ ........................................ / 

Uf:a.def PASC:II_l! 

fdefine PASC:t:r_a 

iu:t•ra char pa•c:ii [127] [511 
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/•R_llBADKR_FIL,....---------••• .. ••• ...... ••••••••••••• .. ••• .. ••••••• 

nu 
DBSC 

TAJIS 

OIIIIH 

DA.TB CRIATBD; 

cloption,h 

: prototype• for cloption. c: 

22 Oct 199-l 

Copyright. Synergatica 1993, i,'4 

Warning Confidential llaterial 

P:ra~ty of Synerg•tic• 

CopY%1ght l.9!13, 1.!t9' J..11 Rights RHerved 

SDIOPSIS: 

tHnd■t" CI.OPTION_ 8 

ldetiue CLOPl'IOll_B 

void IDitCoaa&I1.dll.ciaOptions (1truct COJIIUiMl:c.IKJ: •clo), 

void Getccaaandlb:i110ption■(■truct COJQOlffltIKI: "'clo, ic.t argc, cur ••a.rgv); 
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--~--············································· 
• .aud.itory.h 

• W11:rnbiJ Confid•nti•l ltlltarial 

" Property of ~•r;etica 

• COP'fri9llt uu. 1'H 111 l.ight• JlHerved 

.......................................................................................................... , 

f• Th• nlmbar.11 bi,low l'IIP:r••ant the fr•<;\aG~ rang,u for block• 

• uf 1000 •&r cbolea hair• •J 

doubl• Aud.itoq,1.&1)9e[lltJX_AtmITOI.V1 • 

{ 
0, 151, 214, 304, 43-1, &Ui 868, 123.3, 

1151, ::o!i, 3530, sou, 11:a. 10113. 1nu. 2on2 

C.: \DATA\IPAT\132172 .PAT 
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>--w 19 -l w w 
Cl.l 20 

<'<l 
ffi"l; er:: 21 w ~~~= 

0 -,,=:le:-<: 

0 ~le: s 22 w ~a~i: 
~ ~;:JS.:U 

0:C.,;.,~ 23 z C-<:v, 
i:"',5--, 

~· <§oi--, 

-"'~ 24 

~ 25 
p.: 
0 26 
~ 

5,640,490 

Compilaf.iim of Sou1;ce Code• fo:r 13217 .2 

Atte:c- ••tt.Ul!i1 up tbe hardVar■ thi• routin• will call the uaer 
t!w:u:ticn m.a:l.n O . , ............................................................... __________ __ 

XDH' STAltT,_hrJcp,_h:rks:i:,_e:ii::it,_fputc 

XRCP STJ::'l'Oi',DATA,_-:1.n 

UCLUDS TO icebox. inc 

,···················································----­If C++ •tyle ■ tart.up code :I.a not dHired, tb-.a 
ddine Cli'LUSPLtJS to 0 

,··············--------································ Cl'Lll'Sl'[d]S • 0 

, .............. ·--------·· .. ······· ................... . 
, ............... ___ _ ____ , ............... . 
_b:i;kp DS.L 

_brkt~ :OB.L 

1 point to available -..o:i:y 

1 nu.her of available byt■a 

,····························-----~----
Cor:uit&nt d&ta. 

, ................... --------------
DC.B 

DC.B 

DC.B 

•copyr:l.gbt l.!1!14 Synerg■tic•, :inc• 

• All right• r .. ened. • 
0 

, ........... ________ ........................... . 
The reset "'•ct.or will poiii.t to t.bi■ cod■ (S'l'll~J . 
Sy t.he tiae we 51■t b.ar■, A.'1 will h«.ve t>.an. i11itializad. , ............... ________ ......................................... . 

SIECTIOll code 

STllT JIOVS,C. tsnTOP,A7 
XOV'.11:.L tO,.AO 

J teniinata call chain for •OG 

1 111t tbe it.ck poiD.ter 

,Go .Ji.-.d Eld eaGle in.atruotion caching, but 1 .. ve data c.,ch• off ,mtil 
•- teat. aaaory, 

aove, l #tn.■Burstlt:labl•♦Cl&HlnsCacbAl+~l•b.1Cache, dO 
dO,CAClt 

1Thf! fir■ t. thiil.g- •• n••d tc do i• atart the refreah. Than we can 
1d4t•r111in• -.-ory ■ize arid do tbe ..-cry tut. 

110Ye.1 tKPPBa ... aa 

m0're,b liSt.artTi.De.r,KP'P'l"CDClt{aOI 

mov•.b MRefreahTine,KFPTDDR(aO) 

,aaf:ruh ■hauld b• ru1U1.iug, output ■ocetb1ng to t.h■ dabu.g' 
,port. 

aov•.l tl,d7 

JIOY■ ,l tDia.g-Port,al 

:.:1v•.h d7,la2) 

, at.ore diag cod■ i.n d? 

1Point .a2 &t diag port 
,output it! 

1Go ahaa.a an.a Ht.up tb.■ •••t of tll■ IC!'P while 'Va: give tbe IWf 
1a cbanca to get through a full r■fra■h cycle. 

»ova.b IDi■&blaiaQ&i.t■ .dO 

dO,IU'PlllllaO) 

1110v■ .b dO,KrtI:U:BlaO) 

moTa.b dO,IIFPIJGA{aO) 

mova.b dO,XPP~{...O) 
aoT•.:b tDDllit■ ,KPl'DDR(aO) 

mcrr■ .b 11'Dllit■ ,IIJ'llll:R(a0) 

1Di■able ill.ti. 
1Int. regimtar A 
1Int. r■gi■ t■r :a 
, lla■k r■gi■ tar A 

r.llluk :c"1119i1tu· B 

1da.ta. dir■ctiaa r•gi•t•r 

1Activ• ad;'• r■gistar 
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DOVe,b IVactorBa■ a,llPPVl.{aO) 1lntarupt v■c::t:.or ::i:~. 

J Intempt• &re di ■ahlad aad -...ked, and tb.a corr.■pcmd1ug 
,level■ aet. How t-■ t the OllT by aandicg our■elYaJI a !-

1clu.ra. iu l~•ck aoda. 

move.b ISviallOO,XJ'P'tClJR(aO} ,start at: 300 hp■ 
mova.b tClockModdit+Asyaelita,lit'PO'C!ll.CaOl 
lDOT■.b 'l•CT&Zl.ll:>ldit,XPPRSll.(aOJ 

J:rattl0llilS1ta ♦X:.tblmlH1t,lllJ'PTSJ: [aO) 

,cl■an up -.ny ,g-U'll&g■ l:llat ai9ht ba 1D r■cdTer port 
JIIOYe.b ID'PDDI{aO) ,dl 

Serial port ■et up, ou.tput to diag port 
addq.b U,d7 
aoTe.b d.7, (a2) 

CNtput a c:M:c , 

110va.b t$5S,ICJ'PCDi.(aOI 

, ...................................................................................................... . 
Initi■li•a;e other JlAX from I.ml. 

, ........ ,----·-----·················· 
IIOVl:,L tDATJu.lt.O 

IIOVJr:,L t"BASlfdatal,A1 
IIOVJ:,L l"SIZJ:(data),DO 

LS:l,L t2,D0 

m11r 

; lI.P: NOV'.1.L {.10)+.IU)+ 

r JDJIJ'I D•F :DO,ILP 

SUB.I. fflOOOO,PO 

n• 

Dia!lDcne1 

J AO • llCI[ ball• of ragioD d•t• 
, J.l • RAK b&t:• of' r~i~ data 
, tlD • •iz• of r~icm data 

, c:oaput• ■ i:1• in lODg■ 
, entar • ta■ t loop 
, ll.0'Ve four byte■ at a time 
, vp to 2SU. in innu· loop 
; rest :La oi:ter loop 

1hrdware •--- to be ox. lat•.a s,o &hNd and. g•t to warkJ 

, ........... ,.. ... 11 ............... 11 ............... _____ _ 

Ini tiali z• _,xy alloca.t.or. 
t ........................................... . 

IIOVl:.L 1--u.s:a:{ ... lloc:) ,DD I addres ■ of .. 110e :regiox:i 
KOVJ:.L ... SIU{a&llocJ .n.1 I liz• of m.alloc rt,giOD. 

.'IJ' •ptrd•?•2.• 

SIO.P DO 
.DmIJ' 

$WAP D1 

.BXDIF 

IIOV'Z.L DO,_brkp 

JIO'R.L :c1,_11ruz 

. IP CPLt1stLUS 

1 budlc l-1,yt.a C "l.ong■• 

1 nrs ret•renced by abrk () 

Call any C•• initi•li:ur thunk■:, 
, ....................................................................................... .. 
MQVE,:t, rMR{bit) .A5 

IIOVE,L t"S:CZ&(init) ,?17 
.:CF •ptrt•?•l • 

LSlt.L ll.I:17 

r..SR.L u,n, 
.DDlP 

JIOVl:.W llLSJ+,AO 

JIOVl:.t. 11'51+,AO 

, A5 • l:IU& Of regiox:i i:adt 

, D7 ■ •12:e of' reg-ion init 

, nu:aber of ia.it.iali••r P,:iuµL>;■ 

t nu.ber of ini tialiHr tbunll:I 

, g"■t adcb:a■• ot thunk 

1 gat .addre■• of thW!Jc 
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CIIP.K 

HQ 
JSR 

>IDBP: D!IJ' 

SUB.L ... 
.DDIP' 

iOxtX7l,A.D .... 
(l.O) 

D7,J'LP 

1$10000,D7 

"'' 

J KOP :aa.y pad region 

, call initbli:i::ar thunk 
, up to .:15611: in im,.•r l1:1op 

, i::e,t in cut•r locp 

, ......................................................................................... . 
Invoke aain(l •ith DO arsru-t..11. , ................................. . 

JSR _aaiu 

, ........................................... _______ ....................... . 
Call any C-+-+ 11%.it thunk ■. 

_exit 
• IP CPLO'SPLUS: 

MOVll:.L l'l!ASIC(adt}.AS 

IIOVJC.L l'SIZl(e.xit).D7 

ADD.L D7 ,AS 

,IP •ptrt:•1•2• 

LSR..I. ll.,D7 

.ns1 
LSR,I, 12,D7 

,ERDI7 

BRA %:Dl!I' 

.II' •ptrf'"?•2• 

JIOV'.!.Jf -l.U) ,AO 

CKP.lf 10xtk71,A0 

llE\} XDBl' 

JSR (AO) 

XDBP ~ Dl!7 D7 ,xtP 

Stnl.L 1$10000,D? 

IIBS %t.P 

.DDir 

aove.l. tD.1.agPort,•2 
clr,b do 

D.OVe.b dO, !all 
addq,b U,do 

bra.• DoD.•Lo0p 

Di.agll,Htb.; 

11'1:l•r• w• coaa 1.f l:he hardware fail a ... 

, A5 ■ ~•• of. r-.gion uit 
, D7 • •i:i. of region 112:it 

, rev•••• ordar 

1 nu:al::Jer of exit thunk.I 

, D~ar of exit thunk.II 

J ent•r loop 

1 g•t addr■•• of t?mnk. 

1 g11t .addz-••• o.f t.b:unk 

, HOP aay pad i:~ioa 

1 i:all exit thunk 
, up to 256Jt in inner loop 

, r••t i0 out,ar loop 

itl• dOD1 t knov it n can tru.at -.mo,cy or not, but go ahaa.d and •rite 
1th• diag cod• iD a ••cop■ loop .:ao v• can ••• it, 

IIOV•.l> d7, {a2) 

atop •:srn1 
bra. ■ J>U,g-Deat.h 

,.......... . ................................................... -------
J f:.. 'J ,;.c • C callabl■ fWJ.ction. t.o 0\1,t,put to th• •er.1.a.1 port 

, int fputc ( int ebr, rILJ: .. d•vica ) , 

1Th.18 :l'wu::t.1011 ■bould r■•lly :b ■ 111pl.aentad. •• • trap ao it c&a b■ 
,exported to non-Syn■ rg■tic11 1.pp.s ... 

.mu _tputc, G 

4(ap) ,do 

aove.l ao.- Cap) 
; get tbe •ehar• par ... tar 
Jpu■b aO 

- Page 179-

256 

Docket No.: 13217.2 



257 

6 

7 

10 

11 

12 

13 

14 

15 

16 

17 

18 

5,640,490 

.OT'e. l dl, - (IP) 

:ao.Y•.l IIIIPPBa••••O 

cl:c-.w dl 
1f'p:rait:1.eadyr..ooo: 

bt■t 

=··· 
dbf 

17 ,xnirn. (aO) 

ell. tpXllitReadyLoop 
1 .t:p:Eat.Bu.y&rror 1 

t:pOutChar1 

fpa't.ell:xit1 

1ui:i:r,c10 

t:putcbit 

ac>V'4:.b dO,IIJl'PUDJ.(aO} 

aoY•.l <•pl ♦ ,cU 

m.ove.l (■p)+,aO 

258 

,puab dl 

,u.• ao a■ point•r t.o &8901 JIIFP 

,r•try UJ: t!M• 

1 cutput the data. :byte 

1:ni ■ to:ra d1 

1r■ 1tore &0 
rtd 16 ,clean ot:t 2 t,yt■ int • " byte pota.ter 

' .................................................. ____ ..................................................... . 
RR!ft VJ:CTOJt: to auperriao:t:' progru ■pace at add.re■■ O. ,··········--------··························· .. ·· EIJ:Cl'l0lf r■a■t 

:DC.L S'!'rf'O.t , ini ti.al ■tack poil:i.~u 
IIC,L STllT , initial ax■cuti011. &ddre■:s 

, ........................................................................................................................... . 
O"l'BD UCKHIOII ffC.'TOKS; to .upervt.or data IIJN.C■ at adclr■u a. 
or ~ byt■I btlyoa.d where t.h■ "'•etor baa■ :regi■t•r will point.. 
Tbi• taJ:)l• b coaama.t.d. o-ut h•e•u•• no actual i!lt•rrupt rou­
tiD.u a.r• p:covidK, 1••··---------··········· ........................................... .. 
SICTJ:011 net■ 

DC.L IO!llllOl.,I.Cl~Oll 

DC.L :U,UaL,ZlllODIV, CIX,'l':IAPV 
DC.L 1'11:mLX'OJ:,'rU.Cl,am.A.,ICKOLF 
DC.L alsvtJ,HOTO,FOID.T,OtrlKl'l' 
tlCB,L l,U:iVD 

DC.L SPtlUOU!l,AtrrOL,AtrrOl,AUT03 
DC.L .AlJTOf,.l'IJ'?OS,.ltn'O,,Atrro? 

DC.I. TJAPD,'flll'L,1'1.A.i2,'l'Ul'3 
DC .L DAPf, 'fl..U'5, Till&, nu, 
DC.L TI.APl,TllP!l,TRAPJ.,TR.lPB 

1 Oxl>I 

1 0.x:10 

'llz20 
I DJtlO 
J Ox4D 

1 ax,o 
1 Ox10 

1 0lt.!10 
1 Ox90 

, Oxao 
DC.L ft»C,'tU.PD,'1'1An,nAPP r OxbO 
CC,L :rtlll'OI.D,P11DA.CT,J'UJ.ODIV,P1DIPLOW 1 OxcO 

J'OJMII, 70Vn.0W,1SkAH,RESVD 

DCB.L 8,H9vtl 

DC' .L QP:tO ,CPU ,CPI2.CP:U 

DC.L TharIJ,TJ...rc.cPI<l.GPlS 
DC. L Tf:a.rll,:X.tll:rrar, ftlmpty, ltcvJ:rror 
DC.L •r:,,■uf:ffull,l':isa:r.a.,IJPI6,CIPI7 

DCJS.L L2B,11Sll 
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260 

, ..................................................................... . 
CNtlPXA.IN,C 

Thi• fil• contaiiu th• cod.• to load th• JILR.OlllD «nd TROJ: DK>dul•• 1.nto 
•~ry. It al ■o cantain■ the ■cb•dW.•:c coda. 

linclud• <stdio. b:. 

tiDcluda •voicaboz.h• 
IU.ncluda "dsp.h" 
#hi.elude •b:igU•t .h .. 

void Ja&in ( void ) 

{ 

un■igued. int. *Ptr, 
un■igDed. int c, 
Wlligued long r..,u 
un■ isa,•d int Dat., 

int lf:'iteSt:coba, 
Wl■igu■d cb&r *DSPP~r • OSPh■e1 

void (•Scb■d.l {TD.1.CU, 

lfow - go to th■ ■ari•l port 111,qd r•ad the ll:lroud 
and 'l'roi !unction■ from t.b■ bo■ t 

----·······························••/ 

Ptr • -11oclLsnJ 1 

(un■igu.d int •)Sch~ .. l>trt /* S11t up Dlll' ■ddrH■ to jUJIIP ta .,,, 

nit■Strob■ • 1, 
D&t& a O; 

vbile I IC • f.getc (■ tclinl) ·- EOP'~ I 

tiata <<• a, 
D,ata +• (U1U1i911ad cbar)c, 

H (Writ.Strobe) 

•Ptr++ • »att11 
D&t& • O, 

- Page 181 -
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13 
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17 
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>-
r.Ll 19 -l 
r.Ll 
~ 
C/l 20 

5,640,490 

:r- Bat.ell file t:o bllild voical:lox C::Ptr tinware. 
r- c:!o~ipt UH Syuerg-•tics, :tac. All rigb.t■ re1erved. 

d•l err■ 

aanooo •J:-.-.rr• •V 20 -L start.a -o H•t•1tart.l■t 
a■nooo -1:.+erra -v 20 -L vbct.pia..a •o li■ t■vbdspin.lst 

262 

ceOOOO - ■+■ rra -t -v 20 -• iat.2,abeoh:Z -I c.:\ ■dd2\lib,aooo\tnclv.de el.-ocd,c 
linJt•r •••■rr1 -f 1:1.Dk.spc ata:ct.o ■li:c=.d,o c1\■d■ 6.3\l1bU000\libe. ■ -o .irond.out 

down •d 11C1t ■lron.ct..out 
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•• che&t.c --
• COpywrit.• Syzi.erg•tic• 1993, U9,& 
• K:i:itten by Tom Jen.en 

• Naming COl:11!:ldential ktei:ial 
• Prop•rty of Synei:getic• 
• C:opYright l.993, l!IU All Risrhta :R.e ■ -rved 

tincl~d• •cllp.h• 

•11:u:::lude •error■ .h• 
jinclude •wavio.h• 

typedef struct { 

int pn, 

iat &DI 

1o:ag at■rt, 

lo:aq lao, 

iD,t PeraonJJ!Jllbar, 
•tatic int TotalN'od .. , 

int rindScrundain(Jnt Per1on, long t.ocatio:n, ROD'.i far •NordLoolrup, int il 

int 'Im • ·J., JID ■ 01 

H{i) 

i♦+r 

for {, i < Totalllocl.••1 i++l 

itl'i'1ordl.ooJr.up[1J .pn ■■ Per.on) 

264 

irf (Loc•tio:o. >• 1tord,I.09k;upli) .at.art] r.i, (Location <• 
(kordl.ookup [i] ••tart + Worat.ookup [i] .lea) JI 

( 

an • ll'ord.Loolcup[i] .sn1 

:l.f(1n o: 2001 

i:eturnli)1 

retuxn(wn) 1 

1•-------·························· Welll.ChHtia 

Desc1 rhia ia • taporary rou.tina to belp 111 cha 

Out: 

testing oi: the Ligu.htica Proceaaor. 
pointer to liked list of hig9i11.11 ■ tructur._. 

Sc-.e biV9in■ •tz-uc-turt11 po-■ibiliti•• &sY be 
IIOdi:Chd. 

Hone • .................................................. ; 
voic. Me»■CllHt1D(■t;iaiet JUGGIRS •tna1tartl 
{ 

J'ILE *t"pfil■ i 

//•t•tic int Blopu(llAXIORXAlCTS] J 

int i, XJ 

a ta tic int Pir■tT1- ,. 1, 
1tatic long <:owit•r ■ o, 
char Filianam. [KAD'CJ'l'nl!.J , 

■tatic XODJ: t!&r •worc1_Lac, 
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4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
>, 
"1l 19 -l 
"1l 
"1l 
rr., 20 

o<l z ::: 
0: g ffi~;; 

21 
"1l ~ ~;?:::; 
0 ~ ;:~~~ 
0 P<~x~ 22 
"1l ~~i'.§5~ 
~ § ~~§8 23 

;z;;· i ~~§~ 24 <l. ;::-c~ 

25 

0 26 
~ 

II 

long l"il.t.mi1 

:Cloat littigbt1 

5,640,490 

Jlar•o:nJhulbar • 118, 

if C:riratTi■•l 

266 

ddault local.ion "'/ 

II •trcpy ffil•n ... , •word_loc:,b:l.n•), 

II 
II 

II 

II 
II 

i • o, 

■l ■■ if ( fil ■_axi•t•(•e:\\word._loc.b:1.n"l ) 

1trcpyCril•n ... , •c:\\word_lac.bin•l, 
/• ch■ ek root •/ 

•ls• U ( fil•_axhta(•c:\\dolv\\elrond\\110.rd_loc.bin•) J 
■ trcpylr.il■D ... , •c1\\4av\ \9lrcmcl\\wor~_loc.,:b:L:i:r.•) 1 

SrrorHa.ndler( Pilaas,.n, •• l, 

l.t C (fp7ile • fqp•n(ril-..., •rt>•)) •• N1JLL ) 

KrrorBiu:nll■ r( Pil■Op&ll, •• I 1 

t■■ek(fpl'il■, OL, s::n:J:_DDJ I 

Pil■La. " ft.e.l}<fp7ile) I 

'l'otallfodes • 1:1.:ct) C1il■Len / ■izeot (:RODI:)) 1 

bHkUpl"ile, OL, :1:111:J:_HTI 1 

U(IWcrd_LocJ 

{ 

r■turr, 1 

fread{Word_Loc, si2■of{cba:r), (int)l'iler.en, fp:F'ile) 1 

tc:Lo•e(fpJ"ile] 1 

Pir■ tt'i.De • 01 

while (11:1.ggin■ J 

{ 
ao { 

i • PitldScunQ;infP•r•~r, B:Lsina->loc • co1mt•r, Wora_r.oc, :L)i 

ifli. >• 01 
( 

■iggina·>PHcii[x.-+l .p • Word_Lo-c[i] .ni1 

}whil•U >• OJ, 

i:r(X) 

Weig-ht • 1 / XJ 

fcr(i x >• o, x--l 

11:Lggi:n•-::-puc:.ii [zl .t: • 11'•ight1 
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// codu.c 

linclude "codu.h• 

td.efin• tJKDR 

UJ:llig,:1,ad cbu AJlcUCode [128] 
{ 

gnq. // D 

•:r•. JI 1 
mr:r:NK. // 2 
• i', // 3 

D'NPN'. // 4 

'A', // 5 

tnmof, // 6 .... II , 
OIIDR, // I 

0%91, II 9 

llXENH, JI 10 

'OJOOIN, // .l1 
UKltNN, // 12 

mm,m, // 13 

•••• II 14 
trn:Mlf, // 15 
too:lOf, // 1, 

•o•, // 17 

tnmllll, JI 11 

•u•, //19 
mrKWK, // 20 

•o•. //21 
•u•, JI 22 

// 23 

'I!', // 2-ti 
un:WN, // 25 
•r•, II .2s 
'%', // 27 

'Y', JI 23 

'r', II 2, 

tlll'DN, II 10 

•••• // Jl 

mmnr. // 32 

•a•, // 33 

tl'll'Dm, II 34 

mn:IDf, // 35 

•••• II .3' 
tllmflf, // l7 

'Dlfltlnf, // 31 

•p•, fl 39 

•l;,•, // 40 

•t.•, // Cl 

'd', II •2 
mmm, II o 
OKINN, // ,i,4 

tnn:llll', II ts 

'DKnllf, // 46 

'k', II 47 

•g•, II 4S 

tnmftl', // 49 

utmDI', // 50 
O'RDM, // 51 

DRDnf. JI s.2 

mmot, // 5.l 

mmDf, // 54-
UNDrN', // 55 
UNDIN, // 56 

•t:•, II '1 
•v•, // 59 

- Page 186-
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'T', // 59 

'0'. // 60 .... It 61 .... // 62 
1111X11!!, // 63 

3 ....... //H 
'S', // 65 

''Zi', // Hi 

4 ...... , // ,1 

mmm, // u 
tnmlfi, // fi!I 

""""'· II 10 

"""""' // 71 

6 """"'· // 72 

"'If', // 73 
mmor, // H -..., I/ 75 
•h•. // 7o """""· II 11 
mmn<, // 7& 

8 """""· // 7!I ....... // 10 

"""""· // 11 
9 'j', // 12 

"""""· // 33 

10 """"'· // 84 . .,,, // 15 _,,,., // u: 
11 tnmnl, // 47 

1llmlll, II •• ...... // S! 
12 'l", II ,o 

mmn,, // ,1 

13 
....,,, // 92 

mmor. II n 
'R', // 94 

14 """""· // 5S 
mmor, // 69 
.,...., fl ,, 

15 ........ II ,a 

""""'· II 99 
UNDllf, II 100 

16 1llmll!, // 1.01 

mmor, // 102 

17 URDN, // 103 

"""""· // 104 

mmor, // 105 
18 ...... , // 106 

>- mmm, II 101 

::3 mmor, // 108 
19 mmor, // 109 

(l.l 
llllDlll, // 11.0 (l.l ....... // 111 Cl'] 20 

~ '""""'· // Ll2 

,!era~~ 21 ""'""'· II 113 
~ "'"""'· // l.U 

~ <~~:t: •J•' // 1l5 -'!-1::"" 
'c' • // 116 c:, '<1::§!:i_ 22 tllmlll, // 117 ~ ~~ ~ """""· // 118 Cl 

~
~O(.) 

"""""· // 11, >- ~~~~ 23 z lllmftf, // 120 
~~,.J mmnr, // 121 

i' <go!-

"""""· // 1.22 -~~ 24 

~ 
um;.,., II 123 ,,,...,., // 12' 

25 """""· II 125 

"""""· // 126 

0 26 
mmm. II l.:l7 

~ }, 

un■igned. cllar l'AacHCOd•l25Ei] 
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tnmlll, II o 
tnmlll, II l 

2 tnmlll, II 2 
mmn,, II 3 

3 
tll!Dll, II 4 
l!IUNll, II s 
tnmlll, II 6 

4 llllDlll, II 7 

-· II * 
tlnllll, II 9 
tlnllll, II 10 

lllmllf, // 1l. 

"""""· II 12 
6 tlnNll, II 13 

Dnllll, II l< 

7 mn:w,,, II 15 
Dlll(w,,, II u 
Dlll(w,,, II 17 

8 mmm, II 18 
Dlll(w,,, II 19 

l!lmnl, II 20 
9 mn:w,,, II 21 

!DIICWII, II 22 

10 tDIICWII, II 23 
Dnllll, II,. 
tlnllll, II 25 

11 mmm. II 26 

"""""· II 27 
Dnllll, II 2a 

12 Dnllll, II 2s 
tDIICWII, II 30 

13 
Dlll(w,,, II 31 

"""""· II 32 
Dlll(w,,, II 33 

14 llllDlll, II H 
mo:w,,, II 35 
tDIICWII, II 36 

15 UlllCIIII, II 37 
l!lttNll, II 38 

"""""' II .. 
16 tnmr!I, II 40 

"""""· II u 

17 tnmr!I, II <2 

"""""· II u 
Dlll(W,,, II H 

18 UlllCNll, II ., 

:>- tnmr!I, II •• 
r.i.l """""· II 47 

..:i 19 0), II U 
r.i.l mmm, II o µl 

"'"""· II 50 <Zl 20 
!Dmlll, II 51 

~ :z = OJIXQ, II 52 

~ ~ :f'~i~ 21 mmor, II 53 

~ rt~\21:l~ 1JIIJ:Nll, II 54 

-· II 55 
0 S ~~1=::,· 22 mmm, II 56 ~ :;;I~<!);:,?; mu:1111, II 57 
Cl 6 ~~~u 23 """""· II •• 
:>- [il §~t;;~ """""· II s, z I;: ~.s--i lllllllll, II 60 

• 0 <§01-< mmor, /I 61 z g: -'°~ 24 
<i: < "' mmm. II •• 
~ U!O(w,,, II 63 

~ 
25 t!llJ:MH, II 64 

s. // .. 
~ 

t!llJ:MH, II •• 26 mmGI, II 61 

"· // ,a 
l, II 69 
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mmoc, 

"""""· 
"""""· """""· 
....... 
mmm, 
UIIDIH. 

"""""· """-"", 

"""""· 

5,640,490 
276 

"""""· // 70 

"""""· I/ 71 

2', II 72 

2,, // 73 

115, // 7{ 

mmn<, // 75 

"""""· // 76 

TlllXl!lf, // 77 

"· // 71 

"· II 7~ 

"""""· II oo 
mmo,, II 11 ... // 12 

,s, II n 
59, //H 
22, // 15 

"""""· II S& 

73, II a1 
27, // H 

28, // H 

"· II to 
1JIIJ:!O<, II 91 
_,,,,, II 92 

"""""· // 93 

""""'· // 514 

mmn,-, // 95 
,......, // !Hi 

H, // 97 

"· // 98 

116, II 99 

u, // 100 ,. // 101 

57, // 10::1 ... // 103 

76, // 104 

3, // 1D5 

"· // 106 
.,, // 107 

// 101 

// 109 

33, // 110 

17, // llJ. 

39, // 11:2 

"""""· // 113 

2', // 11-4 

61, // 115-

41, // l.l.6 

1,, // 117 

"· // 111 ... // 11' 

"""""· // 110 

"""""· // 121 

<2, // 122 

tJRXlffl, // 123 

// 124 

// 125 

// 116 

// 127 ........ // 12& 

// 1:2:9 

// 130 

// 1.\1 

// 132 

// llJ 

// 13-4 

1"'DIK, // 135 

"""""· // 136 

"""""· // 137 

"""1111, // llB 

"""""· // 139 

"""""· // HO 
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mmer. 
mmor, 

'""'""· """""· -· 
"""""· 
"""""· mma<, 

""""'· ....... 
mmor. -. 
-· ........ 
""'""'· tJIIPH, 

-. 
t!IIDII!, 

"""""· """""· -· tJDIOI, 

tllmlll, 

""""'· mmac, ...... 
mma,, 

mmor, ...... 
""'""· '""""'· on,nr, 

Cl!DI!, 

"""'"'· mmar, 

"""""· mmm. 

"""""· """""· -· 
"""""· ...... 
"""""· """""· """""· mmor, 
IJHXWM, 
...,.., 

""""'· ....... 
'""'""· tJIRllll, 

-... 
IJHXQ, 

"""""· """""· 
"""""· 

5,640,490 
278 

.....,., // lU 

"""'"'· // 142 

"""""· // 14.J 

"""""· II Hol ,. // 1-t.S 

// 14.6 
// 1,u 

// J.41 

// 14., 

// l.50 

// 151 

'""""'· // 1.!i2 

// L5J 

// L54 

II 1ss 
// lSli 

// 157 

// 151 

-· // 159 

// uo 
// 161 ........ // 162 

// 161 

// l.U 

// 165 

// 166 

// 167 

// l.U 

JI u, 
// 170 

// 1,1 

// 172 

// 173 

// 174 

JI 11s 
mmlll, // 176 

// 177 

// 178 

fl 179 

// l.BD 

// 111 

// 112 

"""""· // 183 

// lH 

// 185 

"""""· // l.Si 

// 117 

// 181 

// lU 

// 1'0 

// 191 

// 1!12 

// 1!113 

// Ut 

// l.!15 

// 116 

II u1 

// 1!11 

II u, 

"""""· // 200 

// 401 

// 202 

// 20l 
II 20-t 

II :1105 

// 406 

"""""· // 207 

II 201 
II 20.t ........ // :no 
// lll 
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""'""'· // 21:1: 

""'""'· // 2ll 

"""""· //21.fi 

llHDI<, //U!5 

1l>IXIOI, // 216 

UNlOl!I, II 211 

.,...,., // 218 

tJlll(Nl<, // 219' 

"""""· II 220 

"""""· // 221 

"""""· // 222 

"""""· // 22) ...... // ll4 

"""""· II 22s 
6 """""· // 22' 

lJJIJOOI, // 227 

7 mmnr, // 22& 

UHDH, II 2~, ........ , // 23-ll 

8 ""'""· // :.131 

"""""· // n2 
,,._, // 2l3 

9 """""· // 234 

tlllElllC, // 235 

10 """"'· // 236 

"""""· // :z:n 

""""'· II 23& 

11 """"'· // lU 

mmnr, // 240 

mmnr, // Ml 

12 1JlOCOI!. // 2<12 

1llOCOI!, // 243 

13 
tnmn!, // 24' 

-.., II 2ts 

mmor, II 246 

14 mmm. // 247 

""""'· // 248 

1llmlll, // 20 

15 """""· // 2so 

-· // 251 

"""""· II 2:;2 
16 """""· // 253 

tnmflf, // l5t. 

17 
), 

ClfDftf. // 2!5!5 

18 
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II colloc.c 

lioclude. <.atdlib.h> 

linclu4• o:atrin.g-.h> 

linclud• •colloc.ti• 

•tatic char •Ca1l.acatiou [l 

}, 

"~o fly a kit.■•, 

•J underatand you•, 

•ru.dt& ace••• ...cry•, 

•tak• • 1009 walk off • chort pie,=•, 

IIULL 

YOid lnt.tColloc 

void 

void QuitCollcc 

void 

int ChtickColloc 

Col.locYafo •pClu:r, 

CollocIDfo •""PPJI••• 

char •pword 

int ltc1 

char ••ppSrcb: 

ehar csrctu 

•ppat•v • lmLLJ 

Jlc .. COLLOCA'l'l:Olf_NOT_romm_RC; 

esrcb • atrl-ipWord}, 

fgr (ppSrch • Collcx:ationa, 

•ppSreh, 

ppsrcJ:t,++) 

if ( C•ppSrchJ (cSrC!b} .... • • •• 

282 

et:rui~t•pps:r:c!t, pMord, cSreh) •• OJ 

Re ■ COI.t.OO.notr_Olt_K.CJ 

if ({•~- • aallocl11i:r.eof(Collocloto))) l• tmt.t) 
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char •pSreh, 

cll&r csrcb.1 

cSrch ■ •trlan(pWord) 1 

if I tpsrcb[cS:rchJ •• ' • l [ p;!lrch(csrchl •• '\0'} 5.i. 

•truioap(pSreh, plford, cSrchl •• Dl 

elae 

(•ppl{ew)-~pWol:'d • pSrcb + csrcb, 

i.f < • I •ppNewJ .:,.pwordl 

{ 
( •ppHew} ->1>X0rd♦+ 1 

Re ■ COLLOCl.TIOX_OE_I.C; 

f:r•• lpCUrr), 

•ppN•v ■ :tnn,LJ 

Re • COLt.OCAnot:r_CONPLJ:Tlru1.c, 

:tree(pcurr), 

•ppl(- • lil'CJLL1 

ll.c.! • COLLOCl.'IJON'_lfOT_'l'OOJ(I)_._C, 
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/*C_UADD_l'lLB••• .......................................... ______ ••••••••••••,.•••••••• 

1 CQCll)r•■ •.C 

; llcutina ta co:apr••• QU:L ■ t'• and phon.' ■ into phon_.• 

: Brant Bal• 

Naming C011Hdm:i.t.ial Material 

'frop•rty of Syn■rgetic:a 

Copyright u,1. 1''4 All J.ight■ ····"•d 

SYNOPS'U: 

*DQ)_UADn••• ....................................................................
............................ ,.,..,,..,.,.,.,,.,., • .,.,,. I 

liaclucle •4sp,b.• 

linelUd• ••:rror•.ti.• 

fiuclude *bigU.st:,h• 

tinelu4• ••r-.nsrilla.h• 

llllclud.• •coapre■■ ,h• 

at&l:ic ■t:ruct llGaIRS •pltyHdr - l•t~t JII.OODl!I •)o, 

/*1ffll'CTIOH_u..Da---------

1Wllh 

P:ESC1 

11', 

-· 
Cc.;,r•■al'hoD.U 

aoutioe to cc:apr■■• tb.11 quieu and i;:.21aa•1 :La.to pban.-..• a 

•fxast&rt • i:itr to hNd of lDllbl, bifli.ns Uat. 

~1 A poi:o.t■r to • diUareot !lll':4Ilni list o! only Jmi'• ud QU:Leta. 

JICTBSi Tbh ahelu.J.d.1 
cr■at■ a aepcrat• higsill• li■ t o! pei•• and quieu. 

Caapru■ a.ct.iOJl.a of Qui■t• in.to ona uoda rit.h th• ah• 

updated 

., 

to r•fl~I:. hov .UCl:1 qui•t. ture "••, 

Ccabin• pbon • • 11:1.to plwn- • • w:tl.are applicable. 

at~ct. llICQll(S ~-••t 

atruct HIGGINS ~; 

11t1:UCt :S:IOODIS •pO,,.iet., 

atruct 11IGGI■S '"pMu:t, 

•t:£Uct lllGGilfS •ppre,r, 

/• Caiibina ■■ctiona ot Quiet :l.nto 011• node with th• aize cb.aliged to 

xal:1ect AOW -nr ~•t aectiona ue xepruaat.ed, •f 

tor (peu.n: • f~tart1 pCurr, pCu'r • pCu.tt-:,,nut) ( 

;i.f (pt'urr-,.typ■ •• on1rr U: pO\li•t> { 

pQuiet->1ize +• pCurr->ai:H11 

it lpCutt-:,,pi ! I (pCurr->t.yP• •• QClrr Hi tpQUiet)) 

{• Copy cantents of or:igi11.al biggiiu atruct into :P.•W lilt, 

pP.av ■ pl(aw- >Prn 1 

pllut • p)(--:,,Dext, 

•eacpy (pXew, pcurr, •i:eo'f (at.ruc.t 111QGIHS)) J 

plfev-:,,pr.v • pllrev, 

pN'ew-:,,niu::t • pKaxt, 

it lpCUU-- :,,type •• QtJIZTl 

pQuiet • pWaw, 
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•l•• { 

plfeW ■ pll'exta 

/• siiecify wb.E:• th• ad of th• li ■ t is •/ 

/"'rtnfC'?lOH_KUDD.•••••••••••••••••••••­

•-• 
Dl!iSC; 

"'' wr, 

void Jni tia1he<:oq,reulhond ( void l 

{ 
if (plfyadr •• l ■truet llIGGDfS *) a) 

J•~Oll'_D1'DJUl.•••••••••••••••~•••••• ·-· DESCt 

n<, 
OOT, 

-· 1'0TSS: 

Cl.•antJpCmipz:e■■:Phone■ 

Pr•• up ..-cry v.■•d in CombinePbonu 

*:DID_l!Dt1DCR ..................................................... / 

'l'Oid Cle&IJ,t:rpCcmpH111Phonu ( void I 

{ 
PrediggimJ.ilt I i1XYl[dr ) J 

pXyBd,% ■ ( ■ truct llIGC:1.HS •J 01 

- Page 195 -
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-- 4•~in.c --

• Copyright Syaerg•t1c• lnl, U!t4 

• Nrittm by JI., !-rian Jlloncur 

• knliDgi ConUU:i.tial M&te:d•l 

• P:rop•rty ot' Sya.•rg•tica 

• i:opyright 19!3, l'9t All :tight■ ••■-rv■d 

••••••••••••••••.•••••••• ·······•1 

U:l!da:t _cpluaplu■ 

ext•t11 •c• { 
t.aclit 

tun.def CRT 

lincluda <V:i.Ddo•• .h> 

liGClud• <Window■X,h> 

Un.elude -:aaayu.-.b> 

1111.clud■ cstdio.h> 

liDClud■ < ■tdlib.h> 

tinc1ude •hi;li1t.h• 

lb.elude •f-.d-aratn. b• 

tinclud• • _feduat.h• 

lilt.elude •trc:L.h• 

lil:i.clud■ "'•Ullpl■io.h• 

linclud• •up-epu,111• 

ti11clu.d• •1rugine.h• 

IU:daf _MDIDONS 

loi:i.g I"ll fASCJ.I. IEailllbUSProc (:Dl(l) hWJ:ld, 'tJDIT .. i, NPllJ,11; 

DOOL :Iai t.Applica.t.iQJl (BAl«)LS hl:nstuce) , 

JCOL IAitIJUtanc■~B.UmLI binatam.c•, iDt nc.d.9how)' 

aDl'S'!'ARCJ: 

290 

wParu:i, LPUA.11 lfarui.) 1 

h..w:!Cl'UJ 

int 

DP_OPt'S 

PortXP, 

1.ppOpt■■ {H.C_MICJ:R.OU:CDIR, OIST_l'OJt.T, WLL, Ktl'LL, /*COJllll-"'/1}1 

g_~L•01 

■t:z:..,,Ct IIIGGDIS •g __ JtlgginlJla&d. ■ o~ •g_Bi9ginaNext • o, 

m•c 
tl•dit' 

/• Gl.cbal■ •j 

int '!OUlJlicrah•• ■ 0, 

llicrob•■ • 0, 

iicall■ ■ o, 

If•••• Staff for DU/CPD' ■plit. 

•truct DSl'BIGGIHS { 

char t.yp■, 

Voic-4, tJnvoiced er Qui•t: •/ 

bt. loc1 

int 

int 

int 

int 

iDt 

ai-ze, 

.... 
Ld, 

,o, 

•g_fpPbcnlimePile1 

f• periOd ■ i,:e "/ 

/" in allliuconda • / 

j• averag■ dift~•c• of aaplitud.e• •/ 

/• YUlld.&Juat,1.l 

fn.qu,eacy •t 
int 

iDt 

int 

ttr,aq [KAXYOPJC.D't'~] , I• l"oE9Ull: l'r•qu•noi-.• • I 

crc■•ing Jt•t.• • I 
), 

u:pl[KP.Xl'OllKAMTS)J /• aap1ituda af formant•• •/ 

int. hfrcc•••iD9IRt:•rrupt ■ J'AI.sl:1 

U:1!4-f _WIRDOIIS 

LPVOXD Ip.Kip.ta 1 

•widif 
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lW<E, 

DESC: 

Look.l.t!liggi.n■ 

Tha .,,,ant ha~dl•r for th.a Sound Recognition .ogine. 

Il'h •peoapre:HadLht - ptr to & BIGGINS l.i•t with op,ly •the pcai. and qui•t 

nod•• in it. 

•p!liggin■ - ptr to a Ulled in higgil1■ lbt. 

JMJCAllpl - The valua to go :io th• global llaxbpl on our ■id•. 

XOTJ:S: *pBiggin• i• DAedad cc.ly !ar dabugging. 

'"DD_KDDP. .. • .. • ........................................... / 

void LookAtlU.ggina ( st.ruct Ktaanrn --pCcmp:i:HHdList, ■ truct KIQCIHS 6p11iggina I 

{ 
■truct BlGQDrS *fru,e • NULLJ 

int 1, na.111 

lifdaf SH01f_PJlotfS 

printf('"\n\nW• found1\11•)1 

/• only proc-■• the cc:a,pr••••d list • / 

fr-• .. pCOIIPr••••dL:Lat, 

vbilll! (tr- I• NCILL "" f::cUl■ •>t.ype I• 'H'l { 

if (l frpe-:,.pei l ( 

continu•1 

for (flsg - i • o, i < XFIX_POSSllit,ITIXS, ;l.++) 

U (flag} 

U t (tru:i■->pa.11cU. [iJ .p I• 'UllllfOIO(_IATB) r.r. 
lfra:ae•,-pucii [il ,p l• O)) { 

H (i I ■ ll) 

pri.ntf I "l"d'", traae•>pucii [i) .p ) J 

priatf [• \••, pucii [fraa•->pucii(il .pl ) , 

pri~tf(" '6d\\•, (intlf'r ... ->p,a•cH[il .e >, 

:fl&9++-J 

print:!!(•\a~) 1 

:i:rame • :i:rame-;,,:a.11Xt.1 

#it:de.t RDD.ATJ:OK 

void InitCPOData(voidl 

/• CXute th• BlGGDfS: doubl■ly link■d list anc•1 ••'l.l r•ua• it ove~ 

tJ&Ch 1024D chunk of data. 'It contain. 40 D.04u. •/ 

Cr•&tdi9gioat.i•t C.lfUJlberoDode•, ,g_l.igg-ioaB11•d>, 

void TuaCPUD&t& (void) 

{ 
Pred:l.g-ginat.iat (g_Biggtu•aad.) 1 

g_Bisrsrinllll: .. d • (,1t;ruct BIGGINS ") o, 

1:1.fd•:f _610:30 

void Na~op (void) 

{ 
lnitCP"CDat"O, 

,rhilal1) 

( 
if lll)ProcadagIDtllrrupt H g_Kini:i:ui-.ad r- WLL) 

areJlroc.HaBiggiJ:1.1 (g_Biggi:nsBnd, g_C~l ) , 
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l•ndif 

void Iuten:uptSu:-viceRoul:.ine (void) 

int aCOU1:1t1 

U:l!det _WDIDONS 

LPVOID lpB.ig'ftr I 

lpiigPtr • lplli91)&ta, 

bJlroc•••:t.ngtnterrupt: • Tlltr:11 

g_SJ.g,;inslllu:t • g_.Biggi:lsBHdl 

it (g_Bigglll..aRext I ■ 1CULL1 

( 

char nOV.tluU [20], 

294 

aMllcpy{g_BiggiAsRut. l~gPtr, ab.at:bt:ntc:t JlIOQlltS)) I 

wspria.tf t••Ol.tUUf!:, •.:\4,.•, g_B.im7in1llaxt-,:sc.d, 

II 
t•l•• 

lucli! 

OvtputDUIUgStringt ■ zOu.-tBuf:E) I 

/ I c=opy Higgiua: d.at■ frca osp port.11 t:.o 61!1030 

// v•raion of BJ.n!zi.■ Struc:.t:■ 

g_Bi.ggin.a:kext • 9_tiggln11Xe.xt-::,,:a.ext.1 

f l•t:ruct llOGitlS •JlpBigl'trJ,.,., 

bProc■■■ in!Jllllt.U:rupt .. P~I., 

1:eturo, 

/ .................................. ·····················-~~---
J'OXCT:t.OH: llaiOWAdProi:: 1-mnm, trlllT, unrr. LOMQ) 

JISSSAGU: 

IDI_CCJKMD;O - application »PJ.U 

n _ nun: - create wia4aw and o.bject.■ 

IIII_DES"nOY - de1troy vindov 

•••••••••••••••••••••••••••• ................................................................. / 
l.ong rll PASOJ. _-..xpo::"t Kain1fncDrcx: cinnm hWnd, unrr al!J1 n~ wl'a:t"aa, t.l'll)J( 1:r.x .. ) 

{ 
// th1a go .. ju.•t abo,..• :u.in :ae•H;• ■witch for en.an 

■ tatic 11:tlff uDSPMa; • o, 

it (mg •• uDSPM■g) 

ewitchhrl'.ar&.111) 

• Page 198-
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Init'rrOi (} I 

<U.Vel'hOn .. •PihTo't'roi·() I 

'l:ndO.U:o,mda{I, 
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r;;■ a11:1 OSP_C:Ptr_MSG_IHITOPTS: 

Iti.iUppOpta()J 

l::lraal:.J 

e■H DSP_CPU_XSG_NENLIST1 

lpHigDa.t& • (Ll'VOIDJ lParaJ111 

OUtpu.tllabug-Str:lng(•\a\n•J 1 

Interrupts•rvic•Rontine I) , 

ou.t.pv.tDe.bug-Stri=gl•\n\11•J, 

ProceuI>a.ta O J 

/■ Sod th• lli~gin■ ■ tructure and the Ka.x.As:Pl 

calc.ulat■d on t.b■ DSP 

to tb• UOJD. •f 

bre.U.:1 

cue D.!lP_CPtJ_KS0_3XOIHFILE: 

InitTroi() 1 
break, 

ca■■ IISP_C:PO_KSa_DPOFJ'I:c.E: 

ZtldOf!o-.d.. (} I 

OU.itTrai () J 

break, 

~•• l>SP_CPU_JU:G_IU.%.Ull'L1 

g_CPUKaxAq)l • o, 

default: 
br■ak, 

r■turu nuz, 

ti mid o:C mag proceu1ng 

■Witch (Dag} 

ca ■e. lfll_CUATE1 

hwndCP-0 • hMnd1 

Init.AppOpta:0, 

I:a.itC011(AppOpt■ ,Po%'t.] 1 
Lo&dcur■or(HDLL, IDC_ARRO'N}, 

LoadCursor(trot.L, :nx:_ntT), 

t!DSPJC■g - Ragi■ terRindmal••••g■ (•oSPBotityX■■■■g■") J 

/• Ini~ialh■ the So1md R■COi'Jlit.ioa lngine • / 

1C' l ■r■In:Ltiali:■{ LookAtBiggin■ I J 
z-■tum -11 

return 01 

} // DID or w_cua.n 
ca■■ WX_DISTXOY: 

b+'~l • (IIMPLJ:l :rroLL1 

hTaapl • (llAllDLIZ)WLLJ 

hTe.;pl • Globa1Pt%1!and.lel (LPVOIDIAppOpts.s:i:lfavel'ile); 

hTeap2 • GlobalPtrllancll•I (tPVOlDIAppOpt•. ■2:l'hoi:i.-P'ilel 1 

h~l • GlobalPrff !h'fapl} 1 

hTampJ • Dlob&lPre•!h'fapll 1 
QuitCeia() 1 

ar.ClaanUp () 1 
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} // DD OJ' k1nNndP:r-acl) 

-----·············-------
rDNC'l'IOlf: InitJ.pplieatiaD.CIIARDLJ:] 

P1JJ.PDSJh I!liti&li:Hs WiD.doV e.ata and :rqht•r■ Wi11C1ov cl••· .............................................................................................................................................. , 
IICQl. IZl.it:Appl:1catim!BDIST.AltCS bIDStanc•> { 

wc.atyle • CS_BJtm>U.W I CS_VRm>ll.N1 

we. lp!nllndtroc • Jlai.nWDd.Jlroc, 
WC. cbC'l■aztra • 0 1 

.c, cbWndhtra • 0 I 

we.hin■t&Dce • bID ■t.anc•1 

we.hicon - Loadicon(JmLL, IDI_APPLICATJON}, 

wc.hCUr■or • LoadCur■ or (ll'tl'LL, IDC_&ll<Mf), 

wc:,Zlb:rl&c;ksr¥'omad • C::al:Stoo::kOb:fec:tfNlllTI_H.IJ'SKI l 

wc.lp■ sllem.Ulfaa • lftJt.t.1 
wc.lp■ :r.Claa.1lf .. • • •cttJX&io.Cl .. a•, 

retu.rn (».agtatarCla■ a (iwc)), 

} // DD OP IidUP,Pliet.tiCDI] 

1----····························································· PUNt'TlOlft ID.itlnat.ance(IU.NDLI:, :ititJ 

PmtPOBBr SaYa ■ il:l.atanc• bndle and create■ -in window 

BOOL Initin•tanca(BDfST.ute• b.In■ t•aca, int nC&c!Show} { 
mnm hwnd, 

hln■ t • h:tnsta.nce, 

bhd • C:a&.t:.•Wi.tt.dow(•CtDKll.i11Claaa•, •c:ptf Kt.hi.•, lfS_OVDLAPPli:DWDlDOM, 

ctf_USEffAULr, cw_USD>U'i.OL'l, CM_tl'S:IDUA.!JLT, CH_'DSKDD'AULT, 
NULL, XULt, ~n•t•nce, !mttl, 

it (lhllndl 

ret:urn (P'ALSB) I 

Sbo.Window(b1hld, Sll'_KDlDIIZIU, 

tJ'pdatalfi:a.doV(blt:nd) 1 

return (fftm:l , 

} // DD O!' laitl:ut&nc•ll 

/••·································--------
J'tJNCTlOM': Wid&in{nRDLB, UMDLZ, LPS'l'R, :1.nl:.) 

PD'RllOSli:i ea.lb init.1&11:ut.ion tW1.et:icn. procu••• .. •••r• loop -----·············· ···········•·1 int PASCAL N1~1D.{D.HDLJi: hlnat.uc•. RAHDLB hi'reY:In■ tance, Ll'STJl lpCadLi.ne, 
ict Oc.dSll.o•l 

it (lb.Previn.ata»c•) 

tf I I :fflit.Applir:1.tio~(bIAatmce)) 
ret:Qru (FALSE) J 

Ini tCP~t& () J 

if {IInitI11.1tanceChin•t-c■, nCmdSbowJ) 

:cat:uni. {J'A.t.Sli:>, 

while (GetJCa■■age('1U9', Jm'I.L, JroLL, XIJLLJ J 
Tr--■ l•td41■■aga(~I'), 

Di ■pal:.chlLu•-sr• {bas,) J 
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T■::r.cPODataO J 

:ntw:i:i. (ug-, wPar&11,> , 

} /" DD 01" WinKdn() "/ 

FtmCTIOK I Ini tAppOpta 

ptJJtPOSE1 Initiali1:• t.b• application■ cptiarus. ··············································----------void. J:nitAppQpt• [void.) 

hTapl • CHAJCOLIHftTLLJ 

hT~l .. (JIAKDLJ:HITJLLJ 

bT,uipl • Glob&lUloc (~, 80), 

hTuPZ ■ Q1M&1Allac (,c;.pn,, 80), 

AppDptJl.nWavd'il• • (c:har •)OlDbalLock(b'.1:.-pl) J 

J.ppOpt•••'ZPhon-dile • (cli&r •)Glla!ia1Lock:(h'f.ap7)1 

AppOpta:.aaurcaID .. GatPl:"ivat.11Pr0Uleint 1•s■ttill9••, •■aurceJD•, 

JJt.C_XICDOPJKla, •dap .. cpu.i11t•J J 

AppOpt• ,De•tID ■ Oet:Privat.■Profil■Int c•sattir.igs•, •oe■ tlD", 

D11:ST_POI.T, •a■p•cpu.ini •) J 

aetPriTataProfil ■.'ltri:ag ( •.sattln9■", " ■ sllaTel'ile•, • r■cord.wav", 
(LF!Tal,1,ppQpt■ .•:dlav■Pile, 10, "d#p-C'p'll.ini")r 

G■t.PriT■t.■Profildtriq ( • .Sat.tt.nv•·, • ■zPho-■!'il■•. •wo:rds'", 

(LPSTl.)AppOpta,asPbon.-ePile, 80, "dsp-cpu.ini•J, 

AppOpU.»crt ■ i;.atJOriv..tePra:fil•Int ("S ■tt:.ings•, •pert•, 1/•COJU•/, 

•,:bp-cpu. i11i •• J 

} // DD OP :tnit.AppOpt..l) 

Ufdef _cpluaplua 

fandi.:f 

- Page 201 - Docket No.: 13217.2 



301 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

5,640,490 

tin.elude <•tdllg.h;,, 
ticclud.9 <9tdio.h> 
tinc:lude •uror.h• 

char :1:rrorButt [1211} 1 

TDid n.J::i1..1g-Ou.tput:(U:Clff fl•i•• LPCSTR lp•zJ 

char llutt:Cll) J 

II 
II 

•"'1tch (fla9a) { 

C&■ e PBF_TJtACS; 

l:lra&Jt1 

C&■ e DBP _ 'IUIDIDfQ 1 

■trcpy(■u!t, ■ \aJ1a%'tl.idg1 •), 

brHlc, 

C&■■ DBP_D..ROll: 

•trc:py(Bulf, •\o.1Err0r1 •), 

e&UI: DBP_PA'rJ..L1 

bruk, 

braakJ 

pr:1nt!:(:1Ufr) J 

printt (lpu), 

fdtltf (Bu.ff) I 

printf Clpn), 

OutpgtDebu.gSt.ri.Jlg(lha!!:f) J 

OUtputl>ebugStriag(lp.lZ) J 
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1-----···························································· Fil•1 evaluate.e 
Du:cription1 B'Valuata fruie inf01aation 

Tab•• 3 

Synop1i1: Take a fra• •tructur• Gd filter it through ruhra until we 
gat a Wliqu.e phonic. 

-----··············---------··············••f 
tii1elud• ••yn•rgy.h• 

li11clud11 •d•p.h• 

linclud• •error•.h• 
linclud• ••tc!rda.b• 

tinclude •evaluate.:ti.• 
lie.elude •pa1cii.h• 
Unclud• "poaaible.h• 

/• from patanall.c "/ 
11:1:tern int pat_ana.13 ( i.l:lt lfWll>U."0:fValuea, int 1t:11rtxatchin!iJld, 

::JTA>IDAJ.D •standarava1ua■, floa.t •11ea■uradValuaa, POSSIBr.:E •Phaneim. } 1 

extern int l"indCloaut( int freq, int ••=• int ntm.lnArr I 1 

/• 11.igh energy noiaa h considered to be abo---e tbia level •/ 
ld•Un■ lUQa:_l'JlKIQ_FLOOR 6000 

t~Un.a LOC_:2 0 .30102!5'6 

j•7U11tCTICDl'_llJUJD .................. ----

ftfrPa - ptr to a pai point. 

OtJT, 

~i Boalaanr D - it: no high noiae at tll.b point. 

~t Ne will UJIIII tbis to det11nLine tricatiT•·· Bigh DOi ■ e 1• c:on•:Lderlld 
to be any dgn11l detected aboYe COOO Hs. 

'l'h■ r■l ■tiTII uiplitude abo aeeda to be low I 11 l l:t i• po••ible ta 
hav■ • non-f:dc:atiT■ ■ ott:nd. with ■ 01:1111 high tr41q1.1■1:1ey ■tut:!' in it. 
Me bave ■een it bet0r11:, howeTer, high fraquen.c:y and low a■iplitude 
t0911tb11r ahould b• • good di~iaion t:ac.toz:. 

•at>_HZAI)D•••••••••••••••••••••••• .. • .. / 

atatic int 

int 
int 

Ial'ricativeC struct J!IGGl:NS •fre.ae ) 

ict rellmplJ 

int nxits " o, 

for U " Os 1 < XAVOlU!AHTS1 i++) 
it (tr-•:.tl:r11,i[il >• e-raa_nJ:Q-_rLOORJ 

;Q]![it■ +•• 

b:rukJ 

rel.Ampl • (int} ((t:loat:.)frase-~L• / (flcat)JfaxJl■lpl. 6 100.D)i 

if lnBit:.■ >• :z •• 
rel.Ampl <• :rricAa:plTbl:e■hold } 

retT&l - TlUJ'J:, 

- Page 203 - Docket No.: 13217.2 



305 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
:,.. 
r.L1 19 ..J 
r.L1 
.r.l 
en 20 

5,640,490 

/•FONCT.tffl KDD>n------

JI.UII: l'.•lllr•t 

DJ:SC1 Boolffn te ■ t to tell i:t - ar• looking a.t • bur•t or not. 

•:na:, __ Jl:l.lrlll.••• •••••/ 

int Islliur■ t( struet IIJ:QQDfS •frame ) 

/• It: i• w:i.Taic•d a.nd. va:y ■barl:. ■,a,:;.h •• • plo■ ion •J 
:U ( 1!:raJU11->type •• 'tr' '-" 

trUM•:,,pai <• l ) 

return TRUZ, 

return FALSE, 

#ifd.•! Cllc:PORDlffSTD 
/•rtlWCTICXN_JrlA.t)Sa•••-==---

11'.Ua:; C•lcPonl&D.tStd 

t1UC: C'alc11l.at• tb• a•• Poraaat .Sta».dard.JI l:tu•d \IPOJI. • Po. 

306 

Ilf: "pl"or.ula • l'tr to • null t~b,.atad. array of Porau.1a■. 
•pStd • ptr t:a t.ll,,e duti~t.:lon array oi: at&.11.dardil. 

ll'OftJ I tr■•d for Voiced. r•cogn:itioa.. 

Pl:iJ - C:111 "' Po) -+ b 

•ERD_BDDD. ................ _____ _ 

•tatic TO:ld Calcfoni&DtStd( POuot.A '"Jllozmila, STMWt.aP •pstd., iDt. ro ) 

iat i, 

for I i • OJ pForaru.la.(l] .l'aacii I• 01 :I.++ } 
{ 

/• Which pa.a;cii valu• b a■■ciated with th.e•e foZlllLDt■ •/ 
pSt4[1J .pat:CU • pl'orw.ula[:ll .Paacii, 

/• Porau.t l • f 
pSt.d.(11 .pattani.CO] • (pJ'o:nll,ll&[iJ .K[OJ • J'o) + pronr.ila[i] .B[O], 

/• il'ora.&D.t .2 •/ 

pSt.d[i] ,patt.U1'[1l • (pPonwlaiil .X[l.] • Po) .+ pPo:csulaU] .B{l] 1 

/* Fo2:11a11t 3 •/ 

pSt.d.[i] .patt.u»[:.il • (p:ronwla[il .K[2J • l'I)} + prQrMUl•Cil ,B[ZJ 1 

hndif 

/ .. YOIIC"%I0._KEADJCR••• .......... -----

KAXl1 CAle&l.rPomantStd 

l)KSC1 Calculate t.ha n•v Paraant Stand&rda b&llld. upon & Fo. 

IM: •proraul& - Pt:c to• null teniin&ted array af 1'0:cmul&J1 . 
.. pStd - ptr to t:ha d••tination &rray of ■ tandarda. 

:ro - Th• tund.aaul.t&l fr,aquan-c:, a.t wbich t.o •v•1~t" t.h• •t•n~, 
OUT: -i,Std • load•d with th• new St.ndard <la.ta. 

~! Mo•• 
lfOT.IS, tl'Mad. t'or Va.icad racogr:iJ.tion. 

Fli) • (a• Fol -t b P'01"JIA.Ot :fraquancy HI a func: ticm of l"a 

•an, _DAnn .......... --.......................... , 

•t•ti~ void CalcBuJ'oraantSt.d( um&Ol(IC __ J'Ol!JmLA •pJ'oniu.la, STXNPARD •pStd, Ult ?'a ) 
{ 

int i, j) 

atatic: int fint.Ti:a.a • 11 
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if! (Ux-atTb1el { 

ur1t'l"ime • 01 

fo:i:- { j • Oi pStd[j] .paacii 1. 01 j+• J { 

for ( i. "' 01 i < XOllORANDS1 iH ) 

pJ'onru.latj] .band(iJ .b /• 60,01 

pll'onru.l.a(j] .l:land[il . ■ / ■ 60,01 

for f j ■ 01 p5td[jJ ,p-■cii I• o, j-t+ ) { 

:for ( i ■ o, i c: JnJXODAKDS1 i++ ) { 

308 

pStdljJ ,pattern Ii] .. (pPonrula(~J .b&nd[iJ .b - (p1'o%111Ul&ljJ .band!i) .m ~ 
(Ooat)J'i;:,)) 1 

litdet OLD_ltADKJJIJIC_CALC 

/*PUNCTIOlf_l!DDD••••••••••••-••-•••••• ,...., 
Cl.5C= Cal.cul.at.• tb• naw BlllaOnic ro~t Standards ba11d 1.lPOA a P'o. 
Dh •pPonru.la - Ptr to a null tandii.ated array of l'oraula.. 

•fr.,.. - ptr to cun:ant pm.i paint in ltiggina Hat. 
otn': •pstd • load-4 with th& JI.H' Sa.%1.dard data. 
ltBTDD• Bone 

lfOT.IS: 'Da•d. f!or voiced :r•c:.oRUitiOll. 
■1 ■ m•Fo~b/ 

Plc■lc: • Po • :2u (a1/12), 

J'~,i;elc • Plal.tch • :z•• (11:I/U) J 

!'3calc: • J'laatch • 2••(13/1..2)1 

Plm.tch 

*DD_BDDD••--------

atatic. void C~arug-aJ..DatBaraocics( JLUJtoKlC_:rourtJLA •pPoraula, 

int 

int 
int 

int 

float 

:float 

tbUf no.x_HTTl'Rll_Lan, 

Clll"Distancie • O, 

dUf1 

tor I i • 01 pPoJ2UlaUl .paaeii I• 01 i++ I 

■..ava( tbuf. fraa•->Ureq, lO..I~P1i.T'l'ERli!_t,EN • ahaofli.nt))J 
-.a.et{ r..tch. O, 3 • ai1eo!(int] ); 

/• Nhich peacii v.alu• h u■ ciat■d Vitb these f.o~nta •/ 
pStd(i) .pa•cii • pl"ormul&[i] .pueii1 

•1 • (pl"orm.ula[J] .m • fr-•&':>JJ'O) + pPermu.la[il .bJ 

/• ro~nt 1 •/ 

:51Std(i] ,patt11rnllll • fr ... •>70 • PowU'.l'blI.ookuJl[•J.J 1 
hlatch[Ol • UndClo•utl pStdUl ,pattern(Dl, t:l:lui', X.U_H.'?'TIRR_LEN' >; 

/• 1"0:n:i&JSt ;I; ., 

pSt.11[11 .patt.erll [1] • (Ult) I !Uc&t)l'Jutch[II) "' Pov•rT.blLookup[pPormu.b [i) .a:2]) 1 
JllD.t.t.~h[lJ • PindCloHat( pStd[i] .patt•rn[1J, tbu:C, XA..X_PATTZQ_l.El'f ) 1 

/• Po~nt 3 "'/ 

pStd[il .pat.ter.n[lJ • ( :Lnt) ( (float) batcb[ll • PowarTblLookup lpFona.u.la Ii] , al)} 1 
Pllatcb.[:2] • Pi.nc!CloaHt( p9td[i] .patt■r.Q[2J • ~uf, IU.X_PA'?'TBRll_LD ) ; 

/• Go abaad &nd calcul.■ te th• eclideui. di■ t ■nce now &ince -we 
have all of the nttdad. Ulformation at thb point. Thia will 
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310 

prevent ua froa ealculatinSll th• ,_,.tch'd nWlb•r• •s-a:Ln :la 
pt_a:u.llO. •1 

Cuz:Di•ta.ac• • o, 
for {j ■ O: j < 31 :!++) { 

H lfMtcli[j)) { 

d.1.tf ■ ((float) (hlatch(j) • pStd[il .patt•rn[j]) 

/ 1noat:1r.&tC!h[jJ I " 100.0, 
Cu.rbh~• +• ldU'f • diff), 

/• l:aa•rt current tiad■ 1D fhon•• fro. aiabawa. diatance to au:. 
l currently don't have anything to pau for relbpl and duration. "/ 

tildef SAVR:_Jll.LP_S~IH 

,-.tch )J 

tel■• 

. ....,_, 

P~Hrt.l fr ... •>.PUCii, pStd[U ,p,ucii, C'UrDiat1U1.ce, pPorzQ•l [i] .rellrapl, 0 ) J 

/• Adjuat tb• luclid-D diatanc■ to a probability valul!l in the range of 0-100 
• udng the formila (1 - i/auml / tn-11 • 100. Thi■ way the •ma. of the 
• coafidd.ce•a will •del up to 100. •/ 

Dia~ce:ZPrOl:iGility( fr ... •>paacii J, 

/•J'IJll'C"l'l:tal'_DADD.•••••••••••••••••••••• 

Dl'SC1 Ad:hwt tM cC1111fi4m:&.ca l■v■l in th■ array of poa■iblaa according to 

Dh 

OUT, 

JtlroD: 

JIOt'IS: 

'What - ti:ad for tha lel&tiTe .bplitud• of the current pmi. 

"pPonible • Arr•y at current po••ibiliti .. and tlliair eonfidmu;:e level 
and the standard r•lative Aq)litud• for ••ch. 

C..lculate th• ditter~c• betvHn tb• •••sured rel.Mlpl aJ:Ld th• ■tdrel.Aap1 
.and r&llk tll- hon Kll_POSSDIILITil:S to 1. SUIII. tb.e raal:. of tl:l• 
co1dideac• v&l\1.•• &A4 the r~ of tile :i.al.Aapl d.ifi:vaacu and then 

•t&tic TOid Adjustl"orllelAmpl I su,,Jct: Bl:GGIRS •tra.ae, POSSIBLB •pPo••ibie ) 

int 1, 

Jain • 1000, 

diH IDX. POSSIIILITllS:] J 

POSSIBLI: tPo■•ibl.eJ 

3oot.:Dlf Uag; 

/• The •••su:t:'ed TelatiTe aaplitude •/ 
relAapl • (;I.Qt) ((Uo&tlfraae~:oL■ / {float.lK&x.'apl • 100,Q) 1 

/• Calculate the di:ff■r-■neH and find tha &baolute •in -.nd -:;11; • / 

for C i • 01 i < JCAX_l'0$;$lllLI'UIS1 i♦+ I 

diiff(i] • &bl(1)1'bSSible[:!.J.r■~l • r•it..pl)J 
if ( dU::f[iJ > ~ } 

max • diff UJ , 
el■■ if ( diffti] <a.in.} 

min - diff(il J 
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U:{max-min<lO, 

r•turn, 

flag • TJltrr:1 

wbil. { Uag) 

( 
for ( i ., o, i < (lUX_POSSDILiril:S - 1) J i++ ) 

/• J:f the co~id4U:!.caa are fdrl:, clo•e J:,ut tb■ i+l dit:f 
i■ •~•t.,ntially aaaller tbG •••P thti two but not the 
confid.eoc■■. •t 

if I (:pPoadbla[il .c - pPosdblaU+lJ .cJ < 5 .c..s. 
diff [i] • diff 11+1) > 10 ) 

t:PoHible • pPoa■ible(i}; 

pPOM.ihl•Ul • pPoUibl.■ [i ♦l] I 

pPOHibleU+l] ■ t.f'o■■U,1 ■, 

tap!loat • pPouibl■ [i] .CJ 
pPOHibla[iJ .c • pPouibl■ Ii+lJ .c, 
pl'o.uibl•li+lJ ,c: • tap.float; 
flag ■ noz, 

/■l'tDIC'l'ION_JIDDD•••••••••••••••••••••• 

DZSC: •Yaluat■ tl:I.■ fr- infon1&tion and progx-■"• down & 

Ill, 
trM until a unique result i• obtained 

"fni.tart • Start of th■ lligg:ia■ U.at tc ■ tart naluatin; at. 

ltOl'•S; Thia function will cou.i■ t of two -jor parts. 
R«:ognha th• phOn'a tatoaic aounWIII 

•DZ>_KDl>n••--------✓ 

int :lvaluata( ■ t:uet BlCQ:tRS "'fl'.aat■rt, int daplla.JCAD:ipl ) 

•truct BI:GGilrS ""f:r■-- - fr10ta:rt, 
fl0at KtlHUr•dValu■almD:Ol'IIAIIDS * lJ 1 

int 1~ 

, ................................................................ . 
/* Proce1111, •v•ry nod■ r•pr•••ntin.!1 the Polll.t. 0f 11&:ir;:imum. :rnta:llig•nc• 

and find the phon'• that thay repr■a■nt . 
.......... ,. ...................... , 

while (frUl.l!I I• lfflLL) { 

/• If ita not & Point or llaxUIJ.a Intellis,•nce than we don't n••d 

lifd•f P>!IS_Dtlf'LY 

•and.it 

if ( I fr&M:->pa!.) { 

coat.iDue, 

lnitiali:zePOHiblel frue•:i,puc:H i, 

/• Copy the Keaaured v&lu .. :into the JU.tcb ••ray • J 
m.u■t( k•••ureciV.aluea, O, lftl'JIOFllAIWS "' 2 • ai:uof{floatl 11 

/'* Pu1l. out pue:1.1 f:19, 40, 41, 42, 47, •U •/ 
if !IaBur■ t( fr._. l) 

/* fi11d tU a&x a.plituda t:cr.a11t 
U ( au:np-1 < 1500 l 
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if < fr11JDe->tn,11 •• •v• J 

it.a • p 

it.s ab 

•IH :11! ( eaxuipl < 4000 l 
{ 

., 

u: ( fr ... ->typ• •• •v• l 
it•. g 

it.a & d 

it.a a t 

/• Divide Voiced froa ttn.voiced •/ 
•l•• if {fr ... - >tY.P• •• 'v• I ( 

for U .. 1, i < HtmonlllD,!h i••J 
;• lrb.y ■ 1:1.ould I h•v• to t••t for fruie->1'0 J. o. :r:t ■ hauld 

but :r:•:11 g■ttin!l it. "/ 

ir u:ra:a••>:CtnqUJ "' fr--->l'ol { 
Mea•ur~al1i.■ U-ll • ro.2 • 

logC(float)f.:raae->HreqUJ / (floatJfraae->Po)) / LOC1_2, 

Ba:raonie!Ally 

•f 
{• 

Voic•dl'ric:Std, fr- ) , 

Ufd•f OOlff_RlVI_JJl'Y 

} 
elH { 

■u.a:ur.SValu.-■ U-ll • o,o, 

for (i .. i, i < KUWOnum~, i•+J { 

if (fr ... •>uivl (il J { 

..._•ured'Valu ■■ llltmDnAll'DS-l+il ■ 

elH { 

Keaaured.Valueahrollore.ums-1+1J .. o.o1 

/• Di•tin!JUh:h 1;,et ... •ip. Pdcativ•• &Dd other ■ ouri!ll. U U..a 
ia !ligb :r:c:.q lfoi ■•. tha •• ar■ a■■uaiDg it.fl a .Frica.tiva. 
(HI. li<J, fi.Z, er 166) ., 

if (:Csl'ricatiTe{ tr...- ) ) { 

f• Coapar• and ualu.ete t.be :aea■urlld data a;a:1.:a■ t t.ha 

t:C)l:Jllll■ t■d se■.Jl.d&t;d■. Thi ■ doe■ a pattern 

ti-.• of the calculation of tbe standard,: ■ ince we 

ti:!.• iato::aat.ion we ne•d to compare at tb&t tia.e. 

Cmi;>a.xUg"&in■t.e.a~nie• ( Voiceclllarl'ricPo:raul••• 

CalcR&rPo:raantStd{ VoieedJ!arhicl'o~l••• VoicedFricStd, 

pat_&n.al3 ( NOJIOPBllDS • 2, Jroll01'8UJJS • :2, 

Voic:edil'ricStd, 
Kfftur■dV&lue■, tr--•->pa■eii J 1 

t-=ndif 
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/• Th•n it• • vowel, 11asal or •emi-Vowel •/ 

el1e { 

CalcllarPorsantStd I VoicedHarOtherPormulaa,, Vole•doth~rst.d, 

fr,..•>1'o l 1 

pat_an■U I lint) l:t«JXOr■Affl>S • 2). (i.a.t} (lmJlOPBIJmS • ;o, 

(SrAHDllD 

•)VoicedOth•rStd, ltlo&t •)NoeuuredValue■, (POSSIBLE: •):fr ... ->p■■ c:ii l 1 

.. a.1ll.X'e4 v•lue 

/• tr.o.voic-.d. pai • / 

.i.. { 

/• Jll'ow loo.It at tb• uiplitude to Ulp bcoat our cont:idanca 

lll'Val. C:alcul ■ta the differ-..ce between the 

and eacb of th■ ■tandardl for :al.Aapl, iaovillg the 

lOVHt diffana.c:e further up the POSSIBLE li5t. 

Adju■ tPar.Rel.Allplf :£:ua■, f:ru.~,-pu-cii )J 

/• I:i:1.1::lud■■ UllVOic:ad fricative (IS7, 155, 161, er 165) 

We think tbeHi are phcu ... 1 lie. a 

eoabin■ticn of phon1l • 

tha phon•H- :bjh •/ 

/• 
) I •f 

return .I.LL_OXi 

p&t_.ana.13 ( a, a, UnvoicedOtherStd, KeaauredV.alu.ea., fr~•>pa■eii 
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5,640,490 
317 318 

tli.td•t _-=iJl~l~• 
exter.n 11 c• { 
tladif 

#UJ1odef CRT 

U.z1.clude cwil1dow• .h> 

#include ~•t-.b> 
iinelude .c■ tdio.b> 

11:a.clud• <■ tdlib.b> 

11:nclude •f'--,.ratn.b'" 
linclud• • _tedera.t.h'" 
linc!lud• •t:roi.h• 

//tinclude •■Jo.h• 

linelud.• • ■.iJl&,le:L.o.h• 

/• l0l40 + :5 • .is, •/ 

14-Un• WDJ.TA9IU < r,gas1zs • 10) + (.ch-■rL■p110dH • 2Sfi) J 

li.!d.et _1'1IRDOWS 

loaf I'll >ASCAI. W.inWndProc (lDl'HD 

lrPAltU VP~bl, 

I.PAI.AX l:Pu:aa), 

l!JOOL ID.itApplicatioa(IIAlmU hin•t.a:o.ca) J 

!IOOL l'nit:rnatance (IU.Hl)LJC hia.at.-.nce, int nemdSbovJ J 

lu.dU 
void Prace■aWa:v■Jil• (char +wavePila), 
c!N.r •a■t--vePil■ (Yoid), 

lundl!f CI.T 

hwnd1'ed1 

Troiconeiaxt. Troi 1 

int P0rtlD1 
ur_OPTS AW()pt.a■{SRC_KlCD.OPKOaZ. Dz:5T_POR'I .. IIULL, lnlLL. f•CCNl•/1)1 
f if def P:lOIU'lt.K 

>ILi: 

tend:Lt' 
■ tatic NCI_nVJC_OPD_JlllllS kv■Pal::::IQ; 

•tatic IICl_U:CORD_PADIS 

■tatic aK:l_lfAVJ:_lrr_PAlalS 

DIIOJID 

/.,, Global■ • / 

•t.r1.10t. COIDOMDLin clOJ 

int e-yb_data. ■ ln1LL, 

Record.P.anui, 

aciErrar, 

f• COMU,gd l:l,ae optio11S * / 
f• Voic11d dat• • t 

~•r, 
l>a:i:-■oduaber. 

Tot.alJHcrob•■ • 0, 

Kicrob•• • 0, 

ocall• • o, 
!BoUU.c • J'AI.SE, f• Flag to ••• iC tJt.e JttcropbOJle :L ■ the input 

d.-vice •/ 

, .. ········-----··················································· PmfC'l'I:Dlf: xaici.Nbdl>rac\1191RD, Ullff, UINT, LONG) 

IOI.ton• P::n1c■•••• -■•••i•• 
NJ!SllCD!CS: 

IOI_CONIIUID • applic•tion -.nu 
10f_CIIIATS • cr■•t• window ;md object.a 

...................................................... . ... ,_. .................................... / 
long 7ll PASCAL _export X,.i91fadP:roc{ 

Jnftffl hWD.d, 'O?lff -■g, Nl'UlU vi'ar .. , LPAAUC lPar-
J { 

1mDr1J hXe.Dua 

static BC'tlll:SOR. hS•vCur, 
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319 

■witch (mag) 

( 

IUJdit 

dial09 box 

5,640,490 
320 

ca■■ llM_CitllTi: 

l!Kenu, 

hw:Dl1Jl'al1 • bMn.111 

I:nit.App0pt• () 1 

OUtputDabugStringt•\111,l'roc .. •or stcrted\n•J 1 

I~:LtCo:a(AppOpt• .Port) 1 

LoadCur■ or(NtJLL, IDC_lllHHI') 1 

LO&dC\l.no::c(.mn.L, ZPC_KAIT} I 

h11enu • Getllenu Chllndl 1 

tDN _ SNJ:CROPBCJKE+ilppOpt•. aourceID-SJI.C'_KICJm01'110NZ, 

MP_CXSCJJm)J 

Cllac:tXuuit:em.(hlf.enu. 

r•turu OJ 

IDN_Dt1AVX1'ILB+.1.pp0pt■ .t:i .. tID-Dl:$T _ NAVQ'ILE, 

HF_ cu::c;aD) 1 

} II DD OF W_OD.'1':1 

r:u• tn1_Dl:STI.OY1 

r■ turn o, 

S;a~pOpt■ () 1 

Quit.CO:a() J 

Po■tQuitxeuag■ (a), 

Cil■■ MN_COlDQlith { 

■vitcb.(vParaa} { 

ca■■ IDN_IXIT1 

:aciZ%rcr • 11ciSEldC~d( 

lfaq,P"aria■ .vDeviceID, XCI_STOP, KCI_1t'AIT, 

" scJ.Erzo:r • aci.!landCcmaand{ 

•••■Parma. wDevicaID, 
IK:I_C'LOSI:, Kt;:'I_WAtT, (DWOltD} ,waTePa:ciu 

:0Ht%0}'fl'indovlhMnd.) I 

r ■turn 01 

} // DD OF :mK_IUT 

cue IDIII_S?An, 

:l.f (vl'■r--■IDllr_STllT) 

Ini tsound l l , 

// to allow S'l'OP to be pr■■Hd 

// 1.ntent:iaonally fall ■ tlu'OU!lb to IDK_S"l'OP 
OutputD■lmgStr~I "I■ cordi.Dgi ... \n•J, 

H f-'PPClllt■ . ■ ourcaID -<• SR.C_XICDOU:OMZ) { 

aciErrcr • •c:iSadccmrmanct ( 
NavttPa.ra.. IID•vicelD, 

llCI_U:COIU'I, IICI_KO'l'l:n I 
KC1_~'1'0 I JfCI_J'lt.OK I MCI_RBCOllD_OVDRITB, 

MAUDITUl'JO~CI: I IDD _ I)ll.LOG1), 

KU:n.ONQ f"Nav■Paraa.wt>eTiceID, O) 

-Page211-

U>WOlll>) U■coz~a:rma 

DialogBoxParu{ 

hlntt, 

,, 

hW'l::l;d, (DLGPROCI RecordDl~Prac, 

(:t.PUAK) 
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kr;I _ U.VI: _$!'A'1"0'S _ LJrVEL, 

0, )X_UWOVI)) { 

XCI_STATUS, 

EI_WA.l'l', 

800!, 

Ta:riabl• 

322 

/ { w&tchH for •a 1:cput •:f.9%1111, tben fa.lb tbrou9b 

// IDll_lTAJ.T proc•Hing 
if (App,Optl. ■ourceIO <• SRC_KICBllOPllllNl:J 

JICI_sn:ros~n.us statu.aParza: 1 

InitS0uad () I 

Statu■Pa:r:1S.d,,,Itea • 

do ( 

•c:il::rrar ■ mci!!lcdC~d ( 

••v•Paxaa.wi>evic•:CD• 

KCI_STA"l'tfs_rrn I 

CDtfOkD} 5.St.&t11■Pani• 

} 'ltbila ltONO:ID (Statu.aPum• .d'idatur:n) < 

II 1'• abculd -...k• th• •aoa" Yalu• 

ca■• Dlll_:STOP1 

II 

Hf.,_E D.Ola.ILll: 

fopen(AppOpta.a:zPhoneaePile, •w•t•J, ,...,_., 

to Slr01:1.d\n 1 ); 

II 

U:td.l! J'](CIO"lLE 

hndif 

ff 

- Page 212 -

Tez:aS<>\I.Ad(J1 

Output.DebugStrlllg-{•n011e aecording\n•) 1 

seteur1or(Loadear■ar(HULL. IDC_IU.l.T)}, 
IaitSIO() 1 

H (Ini tTroi (1.Troi) ) 

it (AWQpt1.1ourceID <• SJ.C:_MI.Vl:FILl:J 

) ■l.•■ { 

it: (App,Opta.Da1tID •• bkST_l'JIOnXEPILE) 

if (AppOpt■ .Daatm > DUT_'N'AVl!'ILEI 

OutputDebugStrbig-{•Giving t.ile: 

GivePileToBlroad (AppOpta .a2:NaT•l'il•l i 

} 

i! [App()l)t■ .DHtID •• D%S!'_l'BOIOlm7ILE) 

t'cloae(g_tpl'honemeFile> 1 

g_fpPbon•ePile • Rl1LL; 

EtldOt'Scwi,d■(,5.Tro:l), 

QuitTro:!. Wl'roil, 
'l'■:E'SSl'.0{) I 

outputDa])UgStr:lng("C:lo■:l..c.g procua\n•), 
hSa.,CUr • S1tCUr•orlhSavc:ur}J 
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w 
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rr, 20 
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i:::: 0 ~"'-~ii:..,;,; 21 w ~ j~~~5 c., ... ., ... 
0 8 <~:i:: - 22 
iJ-1 :;l~'-'5~ 
Cl z~o,o;:; 
;;,.. ~05;'.:~ 23 
z ~i::::i~.., 
Z~ ~ <§~.:::: 

24 ~ - ..,, <i:: < ~ 

~ 25 

& 26 
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} // DD 01' IDK_STOP 

caH IDX_OPTlONS; { 

324 

J'llP:ROC pOpt:LouDlgProcJ 

o:Lalog:aox I 
hl11■ t, Q.XIIIITXJ:ScnntCB(IDD_OPT:tOlfS>, 

hJhl.d, pOpt:LouDlgProc 

1, 
J'r•aProciii•t•ne•<pOptiouaDlgProc}, 

c&■ e IDX_SXICROPBONIC; 

ca•• IDl!I_SICAVJ:l"ILI: 

cu• IDl!_&PSONDJ:PILD:: 

b)(acu • 0.txaJJuChWnd) 1 

ciiacklllanuitD(lllleu, 

bllaau, 

AppOpts. ■ourc•ID♦:IDK _SIIICROPBONZ-Sll.C_MICXR.OPB:Olra, 

N!' _U!faSCUDI ' 
Chacltllu:i.uU:-(bllanu, wParan., MP_C!maBD) 1 

~Opts. aourcalD • 

return OJ 

«•• IDJI_D1U.Vl:IILl:1 

cue IDJI_DPBOlQDmJ'IIJ!:; 

ca•• llJ)l_])ScaaD1'1 

c:a■a Im!l_l>IO, 

AppOpta .Da■ tID ♦Il)lt _ DNAW7ILJ:-IIIST _ N1VUILJ:, 

....,, 
hlif.-nu • c;.tlll..,,..,.lbth:t4l i 

cbecklleauit.-cbll•nu, 

..... , 

Kl"_tniCDCllD) 1 

CheckllenuitMi(bJltnu, wParDL, KF_CDCJ::ED)1 

lppOpt■ ,DeltID • 
wParui-Iml_Dtl'AVl!iFILl:+DIST_tu.VBFILl:J 

rat:ura o, 

return (Dat'W:LndowProc fbNnd, JUg, wPar-. lParua) I, 
) //svit:eh v:Puaa 

} // cue lOd_CO'.IQWro 

default:; 

returu (Dcfllia.l'-owl'%cclh1'Dd, :aag, vPua, lPu--1 J 1 

) // DD OJ' Kaizl.'lhldl".:r;oi;{l 

tend.if /• llfD 011' lifd•f _wnmows 

/ .. •···------················ .. ------
7UK'C'TIOM1 Init:AppOpt.a 

:PU:tl'OSX; InitiaUH the •l'l'liCations apt.ion•. ................................................................ _____ ,.. ............................... , 
vo1d 1ni tAppOpta (void) { 

cb•r 111,1:l::I: [2.515] J 

l0Il9' 111.u:l:fJ 

1.ppOpU.sourceil> • Get:Privat•P.:ofil•:tn~ ( 

I, 
AppOpU.DastID • GetPrivateProUleint ( 
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326 

•P•d.•ration• • •DaatII>", Ill:$T_f0RT, •f•d•ratD.iai • 

if f (l■ut:t•~tl'r:i.vateProtil.St.ri11.9( 11l'ederatio11.•, •szN&TIIIPile•, ••, llut:t, 
.!Si, "hduat..n.ini•}) 1.0) 

AppOpts.azlfaverJle • aalloe (lJ!.uU+l) 1 
•trcpytl.JlPOpt ■ .nwa..-a1'ile, Jluft:), 

.lpp()pt•-•~••T•fila • 1Ulloc f1trlen(•racord.w&v~1 l 1 

■trepy(Apfl()pt•. ■szlfavOile, •record, wav•J 1 

1' I 

(lBuff•Getprfvat■fr0tilestrio11 I 

I ( 

AppOpt■. ■sPll.o2!...,F1111 ■ .._lloi:::: uaut!+l.) 1 

atrcpy(AppOpt.■ ,nPbon...,J'ile, But:!!, 

J.ppOpta.azPhml.emel"ile • .. 1101: ! ■ tzlat•wordtl"l), 

■trcpy (AppOpt■ .■ zl'hO!l-1':l.le, •wont■• J 1 

,, 
} // DD 01" Init.lppOpts ti 

-----·································· J'ffltCTJOlf; S&VaA;ppOptl 

PUJ.POSS: Sa.ve tha applicatioa.a DptiOD■. 

YOid Save,AppOpta (void) { 
char .:l.otaut:t: [17] J 

Wdtel'rivat■ProfileSt.rlllg- ( 

l, 
ltr:l.tetriTet.Pro!ileSU-ing- ( 

......................................... / 

itoa (AppOpt■ .O..tID, int;Jh,t~t:. lO). •:ft1dt1r&tn.:l.n:l• 

Writel'rivat.»rofil ■ St:ria.; ( 

,, 
if (~t.l .•navaJ'U♦ I• NULL.} 

,, 

fJ:ff(AppOpt:a.11:WaY•Fila) 1 

App09t.■ . ■ &W•vtPil• • ll1JLL1 

it (J.ppOptl .HPbon...,.:Ua I• xtn.L} 
{ 

fr■■ (Apptipt■.■-zli'llo.c....i'il•J 1 
~Opt.a . .asl'boca-1':ih .. 1roXoL1 

1'rit■Priv■t••rofilaStriDg ( 

itoa(AppQpt■ .Po.rt, inthf'f, 101, •t:tlduat»..ini• ,, 
} // am OP SHaApp()pt■{) 

------·-----······················----rallCTIOlf: OpUOlUIDlgJlroc. 

P'CI.POSI: .!l•t opti6:J• t:h••• opti(mll could have al:r■ady ])•~ r•t:niTild 
:C:roa tb.• '"'.ini file, ■ at by tl:lt1 e~a. Ui:1•. ~/or altered by thi ■ 
dia.Iow. ··············-~--····························-------BOOL Cll.LUCI: O;ptiaa■~lr;tPPJc I 
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328 

EWND bwndtllg, Ullft ••g, MPARAIC ¥P&:ran., I.PAJtAX lf•rut 
I ( 

t,USOLT 1:Re■ult1 

n;i.tch (mg) 

e&H MK_IN'Il'tlIALOGI 

BendDlgitaaie■-■ •g•C 

1:1.-d»lg, WC_KAVDII.S, D_SE"I"l'XXT, 0, 
(LPARD).lpp(lpt■ .HlfilTaHh 

LO'lf()RD(lir.uultl, l 

LONORDllh■\1:ltl, ~ 

LOMORD(lRe ■ult), 3 

LONOJ.D(Ute•u.lt), 4 

LOW01tD(lltHult), ! 

LQ1tl0RD [lR••ult}, 6 

1, 
Sandnlgil;.-li•H•!1• { 

hwndDlg, IDC_PXOKmuIL~, D_SETTKrr, 0, 

S1mL1DlgJt..X■•••g■ !hwndDlg-, lDC_l"OJr.T, CB_RK.SftCCJl'rD'l', 0, OJ, 
Ule.u.lt • SendDlgit..Xu•ag■( 

hwndDlg, IDC_iOR.T, CI_ADDST.11.IKG, 0, (LP.lIAJl) •COJll• 
1, 
if UR■■ult>■ D) { 

SUJ.dDlgitlldl!H•■g■ i 

hwndDlg, IDC_PORT, Cll_SRt'I'l'DU>ATA, 

1R■aul t • Scr&OlllgJ:t .... H&g■ ( 
hwndrll.g, ICJC_:F01T, o_ADDSHntG, a. [LPARAX) •COKJ,• 

~f (lR■■ult~■OI { 

Sc:11SPlgrt-at■•••!1• I 
hvndDl.9, UIC_l'OXT, Cll_SE'I'IT.Dmlll, 

I, 

l.RAlault • Sea.dl>lgitemlle■■age( 

hwndDlg-, IDC_l'OR'l', CB_ADDSTJ!.XNG, 0, (E,HJlAll}•COIU• 
l, 

if llR■■1,1.lt>•0) { 

SaudDlgiteall■11age ( 

hwndOlg, JDC_OOll.T, CB_SffitlXtlATA, 

I, 

1:R■ault • SadDlgtt .... •••9'■ 1 
h,mdJ>lg, IDC_POR'r, Cl!!l_llDS'l'I.IXG, 0, [Ll'llUl} •COK4• 

it {11.e■ult>•O) { 

SandDlgit..Ve■■-g•C 

hw.dillg. IDC_POltr, CII_Srrl'J.'IKDA'?A., 

11l••ul t .. San.dDlgl:t-X•••a9e I 

bv:adDlg, IDC_POJtT, C!I_MlllSTllIRG, D, (LPA.RAlO •COlf5 ■ 

I, 
if (lJlHUlt:uO) { 

S•n®lgit-■IXHHg• ( 

hv.o.dDlg, IDC_PORT, CB_Sl:TITIXDATA, 

lRnult: • ScdDlgittlllK•Hage( 
hvndtllg, rnc_POR.'r, C!I_ADPSDI:RG, D, (LPARllll) •COK6• 

1, 
U Cllta•Ult;:,,,.Q) { 

SudDlgit.-Keuaga I 

hvul1Dlg, UJC_iORT, CB_SliTl'l'EKDA.TA, 

,, 
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18 

>-
.Ll 

19 ...:i 
f.il 
f.il 
f;I) 20 
ad z ::: 

0 ":ii-...-: ~ ~~...,;. 21 
f.I.1 o:Sg~~ 0 ~ \;:1:1~~ 22 0 
f.il ~~~5~ 
Cl Z~"'OG 
>- 0 ..JU)J,L; 

23 iiioo.5ln"' z ~I: ;;i! 
• ~ <§:g:::; 

24 i .. -< 
< "' 

~ 
25 

~ 26 

LOttORDUl•1ult}, 7 

LOWOJ!D (lRHultl , 9 

0)' 

eh&r llU!:f [:256), 

int •~:!!1!1 

5,640,490 
330 

b--.U,lg-, loe'!_POR'?, CI_ADDS'n.DGI, CJ, (I.PALUIJ •co:J17• 

" it ui..■u1t,.a, { 

SudDlgitaall .. H!Je( 

hvnl!Dlg, l:OC_POI.T, C:I_SS"l'I'l'DCDATA, 

l, 

1-..a\tlt. • S•1111Dl9'Item11euaga( 

hwndDl51, IDC_POJt'l', C!_ADDS'?R.ING, 0, (I.PAI.Ul) •ctm:P 

" it 11:R•nlt>•0) { 
SaadDlgitaa:ill■■aag•( 

JLll'll.dDlg-, IDC_PORi', CB_Sft:ITDIDA'l'~, 

lhault • Sl9!ldDlr,Itemllu■aga ( 
Juuu:u:itg. lDC_P01T, CJI_Am)STRDIQ, o. CL1'ARAK)•C01(!• 

l, 
if (lle■ult::o•O) { 

Sffl@l.9It..C.■ H9'■ { 
hwndl>l.g, IDC_P011', CB_S8TITDDA'l'A, 

S-.dDlgit ....... ,.,hwndDlg-, IDC_P01T, Cl!I_Ssrcmt.sn, AppOpta.Port-1, 

cu■ n_<:OIINAMD: 

••.itch (vParur) 

cu■ Il)()I:~ { 

//et:,lw /• •••• off cptiona lwr■ •/ 
HI 

SmdDlg::Ct-.KHHge ( 

Ji,m,dDlg-, IDC_lQVJ:lILB, 
Elli_Glli."'l'IIODI7Y, 0, 0 

t,ONOU)(5andDlgit...XH .. g•( 

II!e_111.VD'IL%, ZK_GfttDII:, 0, (LPAllll}hff 

(LOIIOltD(UBuff) +1) 1 

IDI_GSnlOOIFY, 0, 0 

- Page 216 -

) { 

} 
U( 

) { 

if (AppOpt■ . HW&T■Pil■) { 
tnefAppOpta ,,zlfaYel"ile) J 

App Opts. •:zWa.vid'il• ■ IIIJtLJ 

* (int *]B\ltt ■ 2Sfr 

" ( 
f•zBuff ■ 

hlnldDlg, 

J)ll ■ O 

) { 
Buff (UB\1!1:] • 01 

AppOpts, •zlfaYePil• ■ .... 11cc 

at.rcpy(App0pt•·•••a,-.rile, 

SandDlglt--1f-••!J•( 

b.VILCIDl!i, IDC_PBOJIDBPILJ:, 

if l,11.ppepta,Hl'hi:n1-1'ile) { 

fz-•e(AppOpta.ezPbcm-Pile) I 

J.ppOpts. azJ,ho:a.-l'il• • XOLLJ 
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if I 

LOlfOlU) (SandDlgit-X .. ■-.ga l 
hwndDlg, 

nic PBCltDU'ILE, D_G&'ILIHE, o, ILPARAX)llu!t 

11)1 ■ 0 

l { 
auu [•sBuf't'J 

J.pPOpt•. n;PhODeai!"l'ile - IU.llOC 

•trc:py(AppOpta.•a:Pboomel"ile, 

App0pt•.llort • LOWOll.D(SadDlg-It.alHsage{ . 

bwndDli, IDC_PORT, ~_CfflT:na,J,'r,._, 

LOtrORl>(SendDlgitemlCeaaag-al 

hvndDlg, IDC_PORT, 

05_GBl'CCJRSZL, 0, 0 

dataulti 

r•turn PALSB; 

ll, 

EDdPialog(bvnd.Illg, wParaa)' 

} / / ltlm OP ClptionaDlg•roc () 

PmfCTIO'B: lDitSClund 

PUii.POSS; IDitializ:a the; Sound atutt H a••4-d 

····················------------···················••/ 
int /•OE.,/ InitsOUl\d {YOid) 

int 

.-

II 

l.atVal ■ L1 

lhtff{:255} 1 

:I.!: {AppOpt1.1ourceIJ> o :GIRC_l!IICBll.OPBOlilll { 

pr:f.att (•\n:cuO"le raturned :\d. •, r .. ove (,AppOpta .ai:Wav-7ile)) r 
// Initi&lise all the IICI structurH, cpan tlla MAVl:_AtmIO dsvice 
// Uld ••t it to UlOO aurplH/■ -c::, 16 b:l.ta/a.anple, at•:t.o 
m ... et{.t.Wa.v■Pania, 0, ■:l.2:ao:f llllCI_ WAW_OPD_l'AUS)} 1 

m.emaet{UocordPanui, a, aizact {KCI_:UCORD_>UXS)) J 

--••tC•S&tparma, o, ■iseof!MCI_SIT_PARXS} I, 
J.•cordParJU .dweallback • (DWOlD) hvndF•d1 

RecordPa:rm& .dWl'O • iOQOOL1 I I ~ r■card ti»e ut to 60 a:ecao.dJI 
J.ecordPaziu .<htrraa • o, 
SeUuaa.dWC&lll>e.ck • (I)WOlU))h~tU•d; 

S■ tl'.uaa.d.wAud.io • KCI_SK1'_At1PIO_'-I.L1 

Setpu:lU.l:IChumala • 1J 

Setl'u:a..aSaap1 .. PerSec ■ (DWOJlD)44.100, 

Setl'anu.YDit••exSaiple • l.i; 

ScitP-..nsa.vPormatTag • lfAVZ_POIKAt_PCll1 

WAT&lla%aa:.dVCallback - (Dll'OllD)hwndPedJ 
.... ,,.,.na,:."1>eYiceID .. WAVK_IO.PPDJ 

Na'HPIUlll .lpttrll .. Dt!ia&e ■ •• J 

kav4Pans.dwButterSeco0ds • 3D1 
MavePa:ra•. lp■trDevice'lyp■ • •wav-udio •, 

•cilrror • aciS■D.dCoauad.10. ICCI_OPDI, 

XCI_OPD'_a.DQ:NT I 1CCI_0Pl121'_TYP:r, 

Jtcit;■tcrrarString t•cil:rrar, ■ 11-:t:'£, J55), 

acilrror • :aciSm1dC--.ndCN1toTeP!llSS .wD■•icam, KCI_srr. 

JCCI .. N'AVK_SZT_!ITSHRUIGLE ] JICl_WAVZ_SE'.i'_CHA.RIB:LS I 
JlCl_NAVB_SBT_SUIPLESHUEC j JICl_W.I.VJ:_SZ"l"_PORXATI'AG, 
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), 

aciCatZJ:rorString {aci:lr;ror, Auf!:, 25511 

ratun:,. :ietva1, 
} // DD OJ' l:nitsouad{} 

334 

1••·····································----··············· ........ . 1'1l11'CTl"OJI, !'araSound 

JllmPOSI r Undo lni tSou.a.d. ················-----------.. ······················••/ void Tex.Sound (void} { 
IICI_BAVJl_l'AEIS S&TePu.■, 

char 3uff[25511 

II 

H (App,0pta -•oure•JD <• SRC_llC2J.OPBQNI) 

// lllov that r •• uaing, ltha HCORDikG dialog box r.o get the STOI' 
I I ::.■aaage, th.is option -an• nothing t.:roa. the aenu 
ac11rror ■ aeiScmdC~dC 

l, 

1fa., ■P1.nu.vDH·icam, KCI_.!ITO!', 

KCI_llAlT, (t>WOaD) iwanl'a:naa 

/ I ••v•• r■cord.d. aoWld to •uc:oll'l. nv• 
// tll.b ■laGlald :ba a&d.e vuial::ole: 
Sav.»,anu.lptil~ ■ App()pt.■ .ss.Wa,refila, 
aciK:ttor • aeilad.C~d( 

IDlfO:ll)} asavaParaa 
l, 
lecor~a:tJU.dw~ • o, 
I I l'lay• :baclc •Mt ••• ncorded. 

if (.lP:PQ.pt•.DHtD <• DKST_WAVUILE) { 
:aciltrft»:' ■ 11eiS■adCoaaand ( 

1f■Tdaz:aa.Vl)ff1Cein, ltCI_PLA.Y, IIC'X_BIT I JlCI_P10IC, 
(D'N'ORD} lil.ecordP&n.a 

II 
J, 

// CJ.ca■ 41Dd .-aap■n nv_AODI:O deYice to t'lu.h out 
//•bat.•• ju■t •••ad 
meil:rror • aciSendC~d C 

NCI_CLOSS, JICr_M:tl', fDNOltD) ,w,..-.·d&J:llla 

111dKrror - ac:Uadco-...z:i.d C 
o, N'.CI_OPl!f, 

JICI_OPDC_ll.alMD'l' I IICt_OHH'_TtH, 

" acia.U:no:rString (llc:i~r, But:f, 255), 
Wavd~.lp•l;rl:L.._tH-. • ••1 

aciSrrar • mc:i.!lud~( 

l, 

wa..-.:Paraa.woa•ioaID, IICI_!rl', 
■er_nVJ:_H't'_II'J:'SHU.llD'LK I JICI_lf.Av:I_Srr_CDlllllLS I 
IIICI_llAVZ_srr_SMIPLs.sPDSSC I llCI_lf.lVB_sr.r_J'CllDU.'M'AG, {DWOll.D> s.Set:Paru 

sciGatsrrorStr1.ng (:ac:11:rra:r, luff, 2551, 
II Clo■• aa'1 :reopc 1CAV_AUDID devica to tlwih out 
// wb&t •• ju•t •aT ■d 

scisrror - meiS-d.C--.nd ( 

ICCI_CLOSI, JIC:t_WAI't', (DNORDI ,waveParaa 
l, 

111CiG•t.SrrorSt::dn9' (aciErro:r, l5uft, 255) J 

} / / DID o:r 'l'erasound 1 > 

nntCTI<.>1': kacortmlgl'roc (DllllLE, KSC:, WPllJJII, LPUAX) 
Pmlf09S; procH••• ••cording- dialog lx;i;i;: to allow STOP 
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336 

....................................................... ______ _ 
BOOL PAR PASCAL _export :RecordDlgh"oc(IINMD hWnd.UIHT ■H■■!l■, UINT wParaa., LOHC lParaa) 
■ tatic 'O'IJl'T 

atatic WORD 

cur 
weouat•r • o, 

•Zl!IUtfar [1511 

aw:1.tch f■■u■g■ J { 

ca■■ WK_or:tTOIA.t.OQ: 

// r■a■t eount■r 
WCO'Ull.tc • 01 

// nt • 1/10 HCCl:ld t±aer 
uTiaer • s■tTimer(bMDd, 16, 100, .m:1LL) i 

return UlJ'l:1 

c■a■ Mll_'l'IXll!:1 

// ■v■ry 1/lOth aeeond, updat■ t.1:!. ■ caunter on screen 
J.toal++wC'ount■r, nl!ufter, 1~)1 
s■tDJ.g:rta.%ext(b.lrcl.c1, IDC_C0tJll'l'. ■ zBurrerl 1 

r■turn Tltra1 

ca■■ lfll_cctOQlmi 

Endl:>io.le>g"(hW:c.d, wPara) 1 

dllfault1 

} // mm OP bcordDlgProc [ J 

lif: O , ............................................... -.................... ------················ 
rtmCTimf1 rnit.SIO 
PtJ'I.POSJ:1 Initi■lhe tha SIO tort U nHded 

int. /*OK*/ :r:nitSlOlvoid) { 
:1.:11.t ltat.V■l•lt 

H (AppOpt■ .DHtID :>• DEST_JIOI.T) 

PortIO • 0p.-=rr■:uaitter [.lppOpl:.a, Port), 
OUtputoabUgString(•SU.rting up SIO. \n•>i 
do 

R.■tVal • PortStatu1{PortlD, PORT_II.E.l::IVD_RUDY) J 

if (RetVal •• 0) 

) 

WSG 111.11111 

a.ta:■■aage(.ug, JnJLL, li!JLL, lrnLLI 1 
'h:'&11. ■ latilK■H&ge(.aasr>, 

} while (R.■ tVal •• 01, 
OU.t.pt1tDehugSt.ring(•\1:1S:t0lfatchar ii ready, \n•I 1 

return ».■tVal, 

, ................ __________ _ 
1'tJMCl'l'(Ulf; 

PtmPOSJC: 'Dll.do J:nitsro . .............................. ......................................... _____ ......................... , 
vcid. T.raSIO(nJid) { 

U (AppOptJ ,:Oe■tID ,>.oo D!ST_POR.T) { 
Clo■eTrAn.am.i.tter {PortIDJ 1 

lifdef _wnmows 
1•• ................................................. ___ _ 

:rtJlfCT?ON, :rnit:Applicatig;i.(UJl'DLZI 
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338 

PmtPOSI:: Initialh:•• window dat• ADd regbt•r• wl.ndov clas.a ------------···········•·1 ■OOL Init.Applica.tion(BilfSTAHCS bEn•t•nc•I ( 

WN'DCl.l.11 s vc ' 

vc.1tyle ■ C'S_na:Dllll I CS_Vl.1DltlW1 
vc, lpfaWndfroc • Kai.JI.WDdPrcc, 
wc.cbela:Kxtra • a, 
wc.cbWJldktra ■ a, 

vc.blCM:a • Load.Ietnt(lffll'..L, Il)I_At,,L?CA'l'I0211), 
vc.bevr•or • LO&dl:llraor(JmLL, IDC_llll.OM} 1 
vc.bbrlac:t:groWld ■ a.ut.oel:Obj•ct(Wl:Iff_BI.D'S:■) J 

wc.lp••Kuux ... - KlDIHTRSSotrRCS(KDO_l) I I 

vc.1pszCl••••-- ■ •rerera.t.i0DkabC'la1 ■ •1 

r•turn {11:99":l.aterCla-■ (,r,,,cl), 
} /I DD OP IaiU,pplicationO 

, ............................................................ -................ . 
"'"CTIOiRz Iaitl■atuc• {DIIDLI:~ int) 
Ptrl.POSS: kTU illata.1:u:• ba:u.'lle and crute■ a&in windov ............... , _______ _ 

BOOL lnitIJutance IB:IXS't:QCJ: blnlt.aace, iz:l.t AClldSlaow) 
!llfaD hWnd, 

bloat:. • hbl.st&J:1c:•1 

bJfnd • cr-.talli.ndow( 

•rarerat.iO?&MainCla11•. 
•Voic• hoe•••cr• . 

ws_OVDI.APPEDWIN'DOM, 

CW_tJSEDDAU'LT, 

CW_t1SJ:D11'AVLT, 

CW_'O'SZDUJ.VLTi 

CW_tJSEDlll.tl'LT, 

=· 
KOLL, 

,, 

if (lhllnd) 

raturn lFJ.LS&i l 

Shod'i:11.dow(hwri,d, nC:ltdSbow-1, 
Updat•WindovlbN'Dd) 1 

ret.u.rn (ntnl:)1 

} // 11m OF l.aitizut&llc:a () 

; ............................. ···········------··············· 

' { 

P'O'RCrl:OK1 1fiDIC&iD.(UMl>LJt, JLIUIDLS, LPS'l'R, int} 
l'mPOSS I c;all■ aitial::lsat.icm. function, proc••••• --•••g• loop 

......................... ------···••1 

if ( l:I.nitJ.pplic:ation(bl11Sta11cel) 

if ( I In.it.IA•t..nce(hia■ tui.c:a, z:i.C!adSbowl I 
rat.urn (PJ.L!S} , 

while (Cktllanage(.._g, WJ.L, XOLL, lftJLLJ J 
Tru.al.lt .... ■..-<'-11l , 
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r•t\lnl (mg. ••arn) J 

} /• :!DID OF MiDK&ia() •/ 

te.tidH /• DD OJ' IUdef _wIWDO!fs .. / 

1•-----·························· 

int 

Cb•c:lc.Iaink&dLi ■ t • Xu:■ ■ure that 1.ll of 
th• list point.a, ar• ~oint.ing to the 
:-:'ight pl.ac•. Thi• 1• a du:lug routlle 

····••1 

C'h■clcLial:•dl.ht!•tr'll1Jt BrGOm.S •t■ ) 

■ t.ntet llIGGlNS •fr.-.., 

pric.tf("\u•), 

wb.U• ( fr ... I• KOLL J 

if ( frne•>Pr•v •• RULL u, frAJSa I• fa J 
::etua o, 

U ( frilllll&•:ioll.Ut I• Jl'ULL) 

i.f ( :r:r-■ •>nex.t->prsv I• frame I 
return o, 

340 

Tb• overl•wi.119 aode■ Wl!I have aet to negative loc•• ■o this now 
doeao.' t .aka for a bo■ed linked list. 
it ( fr-• >lOC < 0 ) 

priatf (11 \n.•) 1 

return 1, 

) I" DO OF ChecU.i:11.kadl.btO 

r-etv.zu 01 

priotf(•'\c•, frame-:.type) 1 

, . .,., .................. ·-----· ........................................................... ,, .. 
• G&t:InputJ'.il.e - Qet the iaput w,ve file, hUU'lle p■ -..:d 'Yb•• options u 
• ••11 •• ~ldc&rd option■ and. then pE"oce,H t.h• resultbg va.v• til•• . ......................................... ~---···· .. ·········••/ 

=id 
G4itlnputl'ile (void) 

cur n,.md[tl • •\o\o\o\o•. 
p•r•on [«] • •\O\O\0\0•, 
l:ap[4] ,. •\0\0\0\011 , 

driv■ {XAXDRIVl!J • 

dir [JIAXDIR] , 

U.l•fMXP:tI..11:] • 

ext [IO.UXT] , 

Soundl':LlaPat.11.[KUBUFnR] 1 
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int 

•tnct ffblk ffblJu 

driT•[KAXD~-l.J ■ 1 \D 1 1 

di:i:DII.Jll:E:1.•l.l • •\a•, 
fil•C~LS•l) • 1 \0'J 
ut tlllllJ:T-ll • •\o•, 

ii! ( clo.in.putpatb r- .-m.L I 
fn■plit{ clo.iapatpa.th, ddve, dir, fil•• met. ) , 

clo.inputpat:.h • C■UfaTel'ile(}, 
t:11■plit( clo.::I.Jl.putp&th, driT■, dir, fila, art J, 

■tr•trtut, •w•T") •• lft1LL ) 
1rr0rllandh:rC ladinputJ'il■ ) J 

/• Proc■■a :aOD.-pa ad J:LOD-Tl)aa :fil ■• •/ 
if ( toupper(•fil■) I ■ •1>• •& 

•tr•trtfil•. •wss•) •• Jmtt. u 
■tr•tr(file, •vb•••> •• KULL ) 

clo.Tba ■Plag • 11 

:tnaarg-■( Sound:ril•••tb, drive, di\'~ fi1■, ext ) ; 

it { U.lldfirat{ ~l>\.Uld1':Llel'a.th, .attblJr., 0 I I• Q ) 

r■tu.rus 

r•tun,,1 

/• Pree-• PS fil■• • j 
ala• i.f I togppar~•file) •• 'I'' I 

I ■trltmCfil■) •• 8 I 

1trncpyl ■ciund, Uile[ll, ll, 
atrz:1cpylp■nt1n, oifile[S], 3)r 

el•• U ( strl■n[f:lle) •• 6 ) 

el ■ e 

1,tr0c:py(aound, 1iUle[2], 3) J 

■ trcpy(puaon, •n?•), 

•b:-cpyl ■ou.n.d, •???•lJ 
•t;r;c:pyfper■on, •???"), 

if ( clo.pntlag •• ALL ,, clo. ■n:tl•!IJ •• llL } 

•printt (tila, •P?'\J•\J ■•, sound, per•on), 
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344 

it t .:f.inMir•I;. f St1uad7ilel'.-.th, .:t'fblk, 0 ,) I ■ 0 I 

ret=, 

■ trnepy( Uh, :1:tbllo;.;Cf_~, 11 )J 

•trncpy(t.p, 1cfil•lll, 31, 
SounclKud>er • atoi (t.p) 1 
at:mepy(tap, U:.L1e[Sl, JJ, 
PH:aoDM'"81b.:- • ate>i(tmpl J 

fnaer!ie( .soundPilePath. drive, dir, ;Cile, ext ); 

} wtule ( filll!naxt{t,ftblk) •• 0 ) J 

for ( i • 01 i < llll.J_SOUND~ H, 1;:lo.•ow,,d.m.Wlbera[i] 1 .. 01 iu ) 

1pria.tf (fil•, •P7l.0Jd%••, elo. 1om:1dnumbera [i), par ■oa) 1 
fi:marg:e( Soundl"ilePath, dri'l'e, dir, :fil•. pt, ) J 

it ( Und.!irat ( So,mdFil■P&tb., .r.ffblk, O J I. 0 l 
ntur:n, 

do 

,itra.,;py{ file, ffbll.ff_~. a ) , 

at::mepy{tap, .&;file[l), JJ, 

Soundlnmb•r ■ atoi (tap! 1 
1trncpy(tmp, iifile[SJ, 3) 1 

PersonlfUlllber • atoi(tap) 1 

tn-.e~e( SoundJ'ilel ■ t:h, d:d-..e, dir, file, ext ) J 

proeea.alfavllll'il■ ISOWldJ'il•P•tb.J I 

} vb..il ■ { fin~ut (Ufblk) •• 0 ) J 

al■a if ( clo.pnfl&g •• SOKI (,Q clo.1nflag •• ALI. ) 

for ( i • 01 i < IIAX_P:O.SONS U. cl0.pu•o11nlmbera[il I• 01 i•., l 
( 

•print:.t (Uh, •P?'c•\03d•• sound, clo.p•·n,::mnumbe:ca [1] J 1 
.tmu:cgoe ( SaUJldPJ.lei'ath, chive, di:c, fil•, •xt l 1 

if I Und.Uutc SaundJ'il•h.th, •Hblk. 0 I I• O ) 
r•tu.ni.J 

do 

{ 
str:ncpy( tile. Hblk.ff_milll•, 8 ) 1 

■ trnc:pyltq>, •Ula[:i!], 3! 1 

SOUJldliwlJ".>er • atoi (t.mpl I 

•trncpy(t.mp, ,til•[Sl. Jl, 
PeraoILlhlabar • atciiltapl 1 
.tmnrg•( Soundl'ilePatb., drive, dir, Ule., •xi:. ) 1 

Proc-■•Wavel"il•CSOWldFil11tl'Atbl r 

} While I Uz::id.zlext U,Ublkl ... D J J 
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return, 

346 

for < i. ■ o, i < xu_exas0trs •• clc.peraonnuaba:-•[il I• o, i++ l 

for I j • 01 :I< KAX_S0mm9 H, clo.•oundl:luah•ra[j] I• D1 j-1-,i-

•priD.t.f: (file, •P?r.03cl\03d•, c:lo .aoundn'llllberat,J, 

ti:m.rg•( SOUAdJ'ile:tatll, W:iv~, db·, file, ut J, 

if t Hndfirat[ 8oundJ'ilePath, &ffbUt, 0 ) I• 0 J 
x•tuzu, 

■trri.cp:,l file, tfblk.:ei_naaa, a ) 1 

•trucpy(tap, i..cU.a[2J, 31, 

80WLdlf'llabar • atoi (tap} 1 

atn.cpy(tap, c.ni. [5), 31, 

ParaonlCumb•c • ■ t(li (t:apl 1 

f-.rget SOundlilePath, dl:iv«, dir, fi1111, eJtt I: 

I* bd Of PS tile pro-c:ening •J 

/* l'roceaa VBSS filea •/ 

elaa it { •trstr(file, •nss•J 11 
atrat:r(tile, •vb•••> ) 

clo.vb••Fla9 • 1, 

if I atrl.n(filal •• fl ) 

atrucpy(perao.n, .tile ES]. 31 r 

•1•• 

if ( clo.pnflag ... ALL "" clo.anflag •• ALL J 

{ 
aprintf(file, •VBSSD'3 ■•, pn·acni.J, 

:£:aa•rge( ScnmdPilePath, drive, dir, tile, ext 1, 

if ( :fiad!ir■ tt Soundl'il.el'&tb, J.Ubllt, 0 ) I• 0 J 

r•tur1u 

do 

■ trncpy( ,n •• tfblk.ff_iiaae, 8 l 1 

•b:ncpy(tap, afila[Sl, J.I 1 

P,aracaJhmb■r .. etoi (tap!; 

f_.,rg•I SaUDdJl'il•Path, driv•, d.ir. file, u.t l 1 

} while ( Uad.clut {i:Ublk) •• 0 ) J 

el ■ e it ( clo.pnfla; •• ALL '" ela.nt1a11 •• SOIE& l 

,prilltf (file, •VBSSO\;la•, peraoa.) i 

f:naei-ge f SC'Ul1dl'il.eiatb, dzive, d.ir, file, ext ) , 

:it: I Hlldfir•t I SowuU'ilePath, r.ffblk. 0 ) . I• 0 I 

retuni., 
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strnepyl .tile, ffl:>llt.tf_l:l,Ule, a ) , 

tca■rg-1111 SOUQ.d7ilatath, dl:iv•, dir, file, uct )1 

■ t:rocpy(t;Dp, litile[!il, 3)1 

Par•ODXUllbu • atoi (tDp), 

!or 1 :l. • o~ i < ICAX_80Ul'O>S li5 clo. ■oundntDilb.r■ UJ I• o, io 

Proc•••lfaTeFil• (.Soundll'ilePath), 

) while ( findnext(Ufblk) •• 0 J J 

ehll! if ( cl.0,pnflag •• SOMll ""- clo.•aflag •• I.LL ) 

tor C i • o, i < :.A:t_l'DSOll'S iii clo.per■onnumbert liJ I• 01 i++ > 

{ 

■print! U!i1e, -vllSS0%03d • ~ clo .pu1om:1.1,ml:l•n U l I , 

l'ersonll"llllh■r ■ clo.per■oanu-.b■r■ [i] 1 

t~v• I SaundPilePath, driva, db·, fi.1■, ~t:. ) 1 

l'roc■■■lf■v•l"ile (SoundJ'ilePa.th), 

al•• it! ( clo.pntlag •• SOKI •• clo. ■nflag .,. SOME I 

r•turn~ 

for C i - o, i < KAX_Pnsoxs r.i. clc.Ocou'•oon\Dlbar■ UJ I ■ Os i++ ) 

( 
iaprintf (file, •V11S:5O\Old•. clo.penozmusibers Ii] J, 

Pa:r■olllfumber ■ clo.p•r■ oanuaber■ [il, 

for ( j .. o, j < X&X_somms ,, clo. ■ountlD.Ullber■ (jl 1 .. o, j++ 

Soundlfu:aher • clo.soundnlDlb•r•[jJ 1 

while ( Ge.tVBSSinfo Cl ) 

Proe•••N•v•l"il• (scund!'ilel'&th} J 

/• &Ad ot VBBS !1111 procu■ing "/ 

t------····· .. ······· .. ············· .. ~~~~~ 
E'roce•sWaTeFile - Do Sound ;r•eognition on • giT.ii ,.. • .,,. fil.e. . 

..... ·---·-··········· .. ···---------••1 
.,,oid 

l'roc•••lf•..-.Pil<t(C.~ •••v•Pile) 

int 
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•tptr, 

•fraatart • M'tJl.l., 

•tr&DMI • XDI.t.; 

•ttru• • 11Dl,L1 

prilltCl•<'st!b Couldn't op•n Na.v■ Pil• \a\n•, 

liatUptr, MaveFile) 1 

1:f I clo.dabug ) 

prht:f { "Re•diug fila \a\n•, N&VaJ'ile I, 

350 

lif Mti:n.d (DOS) 

it ( clo. ■OUDd J 
apawnlp(P_WAI"r, •pl,ay:l!ile.ex.•,• •, Wav■ril•, trol,l.,) I 

:Lt l clo.•ound J 
al1dPlaySo\Dld( lf■Y■Jil•, SKD_ASDC )1 

lend1f 

tlifd■! CIT 

vb_4ataJ}, 

printf ( •\n\n'laatiD!il' Pu-aon. \d -- Sext '\c Age~ \;d -- Sound [\d] 'I•; 

Peraoalluatiu, 

aubjeet lPer■or,,NmbeirJ .aex, 

■object t•■:uonJl\mb■r] .q■, 

So~dlhmbu', 

(:toWldRullber < l2l i' pucii [Soundlfumb-.rl 

:Microbe• - llc■ll■ • OJ 

rud_hNdU (fptr) I 

f• S■■k to tu at.art of: tlw ••l■ctad sound date •f 
f■■■k(fptr, (clo.l!raJMloc • ab■of(int.l), SJ:1:1:_SXTI J 

I- C:c-e•t• tll• ll:IGQIJIS doulllely U..Dkad U. ■ t: OllC■ J we'll reua■ it over 

M.ch lOli'O chunk of cS&ta. It. CCID.taiDa to pl\ia'KOV.rLapR'odH CS) 

nod■■, •/ 
U: (O;■at.di99'im•Lbt( lf~er0flilodH, l:fr:1111tart J 1- l.LL_OX} { 

return, 

,. Head 1024 0 :iQto btlf'.f:er put th• OTU'lap d.at. • / 

p'VBD&t-. • vb_data + IM'OV'erL&pl(od•• • ::150, 

firat.Tiall • 11 

vbile ( [auapt• • n•d_va""(lptr, pVBJ>atal) l. 0 ) { 

J• «dY.ance tlle pt:r baycmd vb&t. will unaUy b• tbe 

overla:p ar..,. Thia v11l prsvant bogus valu-■ being print-4 out 

frOIII t.ha OYerlap area the fir•t ti:a6 tlu:ollg!t.. • / 

fr~ • f:caatart, 

t:or C i • D1 :I. < :t1'0TuLapModu1, 1++ ) { 

/" ■•• tbis node been pro(!••••d. yet? Do ve. naacs to? • / 

if u:r.-.•>tYP• •• •v• "" fr ... •>ftreqlOl •• O) ( 

break.1 

/• C•lcole.te L.11, Ld, tcr and. the Ii.Oda t~ (Voiced. ua. ... o1caa, 

~ietl tor ,.vaxy lliOde in. the li ■ t and aet the nod• locatio1CL 

and. •i••· ., 
balTt-..Doaaizi.( pVJIData, 11.uapt■, f:n,ae, (fint•U.,.)· ? 0 : (doabl.el (p'DJ)&ta • 
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ti:utTlle .. o, 

if I Clo.debug ) 

1~ ( ICheckLink..s.Lht(f:i::a..tartJ } 

p:rintf(•Linked lilt i■ h.oHd\11•)1 

352 

pr:1.nt.t(•\nCoa:p\ltiDg r,-r and evalua.t.in9 d&ta\n•J 1 

/• l\l.D the Jlach analy■i• 011 the voic:• d&t& • / 

Dt:CC!9p0■ e { pWData, fr-• ) J 

/• Lina up !oraant■ into tracks for furthar •valuatict:1 "'/ 

//l'o:raantTr•ck.H'( fna.atart )1 

/" l'i:r:1d the Point.a of m.x iDtelligenee f:rom. the fo:nunt■ to 

Point.Xax.Int•llig-ence{ fni.atart ) , 

I-i;>:roverorsE1t■ ( fraJle l, 

IILk11SJ,ect.oar .. c frae l , 

Printrrm.ta { f:rmu, nuapta ) , 

0utput$peetruaData { frama J, 

/'• Kateh point■ ot u.x:L.um 

ltit'det OLD_UTBOD 

II 

II 

hndif 

.if ( lclo,t.-tmode ) { 

frame • fn1ae.rt1 

tfraae ... fr_, 

while I fr-• I• NOLL } 

U I do.«ql ) 

PriotAQt.Cfraa.), 

:frame • t.fr-■ 1 

tr&V7ileI».fOO\lt(frui•), 

Kald7n.a1e■ (i:frama) 1 

/• end of lelo.taamoi!.a •/ 

if(elO,biggout.) 

Stuffl!iggia•ToDiaklframe) J // Oucll.t tba.t: mu.st hurt: I 

;• Adjuat tl:le linU.d l:L ■ t: ao tlut.t th• l••t. lfO\l'elrt.&p)l'odu r.iode• •r• 

a.t th• hHd of the li•t. fr-- will be adY&nced p••t th• 

OT•rlap nod•• .10 that:. proceaaiq ca.A l)egin t:.b•:-•. • / 

Btm;iHiwiD•Li•t (r.fJ:'lllt:11111't, NO.-arLapXoda■) I 

/• copy vh&t will b• the overlap data int:.o t:be ~Ottem. of vb_daW. "'/ 

.-ave( vh_~t.a. vb_dat4 + SJ:GSIZE • 10, HOTarLapl{o'19a • :ZS6 • siaeof{int.J}, 

pWDat. • vb dat&J 

#ifdaf RDZIU.TIOK 

Givero'l'r<>i (litnuitart) 1 

tle::c.dif 

/" End ot lfhile( ra■d_wav) •/ 

f• l'r- -up t.ha l:LaJi.ecl l:L ■ 'C "/ 

l'rea!l:iggiD•Li•t< :h:mJJtlll't J 1 

f2:1Ut.■.rt. • (atru.ct u:cr.ms •}01 
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354 

, .................................... -----·-----·············· 
• 0llil.e uaisa.g- tbe ai.erophon•. ------------·············••1 

cb&r • 

rktWav.,.il•(void) 

if ( <W•Y.,ile • (cbar ., .. uoc(ll:llBI?n'D.)) •• HOLL ) 

lrrorSu4l•r ( O'lltO:f-..OT)" ) , 

/• I:f an ia~ut !!!.le • ..._ J_. not input on th• coaaand l:Ln■ 
• then g■t it iDt■r■ativ.tly, •f 

if ( lfffotllie } 

{ 
printff"'\nlnt■:c the file •p■c to th11 aOUJld Ule■ .\a• 

•nrud caz41 ue •u.pport•d -- I.Ii. C:\VOIClli\SP.K1LV )\:a.• 
•(Pr••• <BXTKI.> to crntre • wave fil•l\n•>, 

prin1:.t(•\:D%Dput !il■: •>, 

g■ta (ll'av■J'il■) 1 

wbil■ [ Ce. •t:utrl .... Y■File, "\n•)) I• N1JLL} 

•c • "\0'J 

U ( fllotxie 11 '1111.vePile(OJ •• '\0') 
{ 

fllotllic • nn, 
lif defill.ed{:clOSJ 

lend.if 

•trepy(W■ve1'1le. •c:\ \netap.wav•) 1 

.spawnlp{P_IIUT, "'P«,a,u..•, •pa1.u••• • ■et•, •vol,_.•, •to•, •o•, IrOLL), 

#p&Wlllp{P_Mlt'. •p,&,1.u.e•, •pa,. u••· ·••t•, •me•, •to•, •100•, MULL), 
r..aT■ (Wav■Pil■► J 

prixaf;:!(•\nl:i:••-- • kay to ■ t-.:i:t racarding, tb11r1 pr-• [l•cJ to atap,\n.MJ I 

9111.tch(}, 

al)&VD.lPOi•_IQ.:IT, "rectila.ax•". 11 'r9Ctila.ax••. Kav.File, •li Z'lllDO -M•, XtJLL) r 
,prixat!(•\a\tlroce■•i.Asr• pl•••• wait: ••. \u.•J, 
IIJl&WlllptP_NJ.J:'r, •pa.1.ax.a•, •pa■ ,u•"• •••t•, "aic", •to•, •o•, NDLLJ, 

•.P&wnlp{I_WA.IT, •p.a.a,.axa•, "pa■ .u•"• •sat•, •vol,_.•, •t.o•, "100•, Wt.LI, 

lifdaf PIDlRllTIOll 

'f'Oid CH..,.•Pil ■':tol:lrood. (ebar but• •Soundl'ild&tla) { 

if ( f'vb_data • (int •)-.Uoc CvmlATA8lZS" ■h•af Cintl) l •• ROLL l 
lprintfbtdllrr. •ou.t of ...ary whil• trying t.o s.lloc wh_data\:zi.•) 1 

lnitC~1:1d.liD•Optioc• C•clo), 

clo. ■ound. .. 7.U.SIC1 

clo.t••b■od.e • Fl.LSI, 

Proe••••uePil•fSoundPil•ll•thl J 

it (vb.data I• lilULt,) { 

!:~•• (vb_d&t&I 1 

Tb_data - Ntn.L, 

if 1-clo.iQPutpatb t ■ lmLM 
{ 

!r■a(clo.~utpath) 1 

clo.iD;n.11:patb • nlol.J 
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/•C_lll1.Allllt_PI'LZ.• ................................................. ,----

rn.:a 
DISC 

TABS 

""""' 

t fixtracl:.<: 

i l.0uti:E1.■• maoot:hs filt■r bin■, r.._oY- -trpi,<fO'll.ll :i:requenc:1•• 
u.d fill• in • tav holH. 

DATZ CltKATm>: 2 No,, 1'9f 

W.t11illi1 C:oaUd.anti•l W.. t•rial 
J>.op.rty or: Syr:iArgetic■ 

Copyright 1U3, 1994 All Jtight ■ ••Hl:"T9d 

SDIOPS:tS, Tlli■ code W'ill rNid• on the UOlO 

Utu:lud• •uxtracll.h• 

• 7i:ir.'l"x'•¢1!; • t,ook forvard a.nd l:lacltvard OAII t.iae alice 
• and •aooth the currut tt... ■lie• it: tharw 1■ !Sat■ to 
• do ■o, Ull :f.n aay blank hole■ if po■■ihl■, and wud c:iat 
• &ny wild point•, •-------- ....................................... / 

void Piz'rraelt( •t:uc:t IIQQilfS *plliffl!I.I ) 

w.11..U ■ { f'raa■ I ■ MULL J { 

tor ( i • o, i <: lllFU,TZU, i-t-+ } 

f• smooth it i:C thu-e i■ • freq l2efore a.:nd after • / 

t• Saao~ it by aTeragir,g • / 
U: ( rr ... •>:Uraq[il J ■ O } 
( 

frmU1->prav->ftre,q[1J + fraae-:>nu::t-:,,ffnq(i]) / 31 

I ifd•f 'tD.UBOLI> 

/• Hll in a hole it th.ere ia Clll.c • / 
el•• 

/• D•l•te it if their••• uothiD.§J D•for• or after "'/ 
al .. if ( fr...,•>ffrai;a(i] I• 0 U, 

tr ... •>pr•V•>ffr•Q[i] •• O •'= 
:fr ... •>nei:.t->f:fr•q[il •• O ) 

frMle-:,,ffreqUl • :fr1111A->~11il • O, 

,., Thi■ ia Randy• ■ 'IhrHhold .(Ax J'x) / {Ao Fa) <:: 1 •1 
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thrHbold ■ (Uoat)lr...,•>uiplli] / 
(rlc ■ t) fraaa->l'oADipl " {float)l:r&ae•>f:Craq[1] / (float! fraae·>Foi 

hndif 

#d.6tine JU.J:_li_POR:lWft'S 

ti!~f KU_li'_1'0JUWf'l'S 

( 

it { thrHbold. < 1 ) 

int C:OUD.t ■ DILTEI.S, 

atruct. llxtU;:Dl'S "'uiplli!J9'iD•1 

/"' l>on't. allow forzants witbin lOOhz of •a.ch other. R.eaove th■ 
lO'lfer ona. •/ 

for ( i ■ 2; i < NFILTDSi i++ ) 

if I al:Ja(fr ... •>f!~Ul - frae•>ffuqU-1]) c 100 ) 
{ 

ii ( fraae•>ampl[f.J > f:ram••>a:aplU•ll l 

/■ Don•t allow faz::m.u.t l to be in both band 1 and 2 "'/ 
if l fr-•>ffi::eg;[.3.J •• fraae-,-ffnq[2] I 

if ( fram.•>&llpl [l] > fru.■->~l [21 l 

elae 

j• Otl.ly allow one plosiT■ pu tlnToiced •eetion &JLd it ahoU14 tie 
prec.ad.ad by & Qui•t • / 

it I fr-■-,pm.i ■■ -1 ) 

t.pBiggin.a - fr.._, 
while I tapHiwi.na .,,. ta:iplliggin•- >type ■• • v• J 

if ( t:apBiggizus U bll;pl:liggin.a-:,.~ I ■ 'Q' ) 

frAe->pci ■ fraae•>,o • fraae->ra.Aapl. ■ 

t.uipBig111.D.■ • :Craae->De::ii;:t1 

w.b.11■ C tmplti9'9'ill■ ,, t.pllig:gina:•::.type •• 'ti'' l 
{ 

t:apBiggin.•:>f'O • tapl[iwiu-:.Poblpl • 0; 

bapRiggin■ • t:a:plligg:ln■ •>aut, 

/• D■l•t;• ell t>ut the fi ga:eate■ t. .-.pLitude fo:nwnt• ., / 
wbil111 ( c:ouat ::. 6 I 
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hndif 

5,640,490 
362 

for I i • N7ILTD.S, Colmt • :ainlcc: • 0, aJ.n • 2:00001 :I. >• o, 

- Page 232 -

it f traae->amp1Ii1 r ■ o , 
{ 

count++J 

.:I.! I t!raa••>Ulpl [t] < aiD } 

{ 

ID.1.n • J:rame·>aJrpl[il J 

Enloe .. iJ 
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--~--················----·············· 
RHdGr--.u-FraaJ'ile 

R-d• the Gr--.u- ru1.•• froa a tile and pup•r•• th• tor 
Op~Glruma%Par••r. rt exp•ct• the rule1 to look like tha 
paraar ■ -at■ but Hp~ated by CR/LP in tha fila. tb.e data 
•ill b• ■torad in a file that i■ fa.n,a,lloC!ad and will cia«.d 

to ba fart reed. wllan it;. 11 no longer need.d. 

Cl on .1ucc••• 
l on an arrcr 

------······························· iut. R.aadGramar~rcml'ile 

th• Uh to get tbe data frcm 
cur 

point to the data ,, 
------···········••1 

364 

// >auie of 

// Will 

iot 

char 
DSiaa•llot.l:_t.J:S'l'_SlU, hr.u •• nPoa.o, 

c"l'-.p, pl!luJ:[:n' 

brila • open( pUluame, O_BDlllYIO_ltDNR. S_J:n:ttllS_lUAII ) J 

ifC b7:l.la < l } 

ret'l1Xll. 11 

*;,data • (cll.ar•) aalloc( ns11:a l, 
i.f( l*pa.t.) 

cloH (h1ile) 1 

return 11 

while( leof(brilel l 

{ 
// had tba au:t type 
if( nad( hPile, plul!, 2 l I• 2 l 

{ 
frHl*pdl,ta) l 

clo■■ l.bril.a l 1 

r•t.= l.1 

if( pBu.f[DJ •• '/' I 
{ 

// Skip to the end of tb.a linli 
while( c'hmPl•'\r' ,, c'!aph'\t:1.' "" Jec,f(h7ile> ) 

if ( r•&d( hfile, &cT~, 1 ) I• .1) 

{ 

tr••< "'Pd&U. I r 
cloH { bPil• ) I 

raturn. 1, 

vhil.el ICTUlp•••\•• 11 cT-ii•••\u') "" lec:f(h!'Uel I 
it ( r••d{ hFUe. IIC.T9';1, I. J l• 1) 

{ 
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ale•• ( bl'i.le ) , 

return 11 
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it! leot(hl'il•J J 
if { lHekl bFile, SEU_ctra, -lL ) I• -1J 

el ■ a 

fr•• [ •pda ta ) , 

cla••l hPile ) 1 

return 11 

// had tbe equal■ dgn 
U( read( bfile • .loCTtap, 1 ) •• 1 ) 

{ 
r:ree(•pda.tal, 
ClOH (hfile } 1 

return 11 

if( cT-.ip I• '•' ) 

fr■ 11{•pdat11.) J 

cloae(brile ) , 

return 11 

I I Save thi• t:yp• in the buH:er 
(•pd.ate) [aPo•l ■ G■t~( pauf" l: 
if ( (•:Pd.a.ta) [nPo•l -- IHVALID_nPZ ) 
{ 

nPOl.f+r 

// Invalid ti,p., 
i:z· .. (•pcsaca), 

clo••Chl'il■ >, 
raturu 1, 

if I DPO■ >00 C.Sfae ) 

tree {•pd&taJ, 
cloae tlaile } : 
r ■tlll"Q .11 

/ / Read the type■ 
vb.ile( p•uttDJ 1 ■ •\r• ar. pBu![OJ J•"\tt' ,~ leaf Ch.Fila) ) 

if( nadlbJ'ile,pBuf,2} I ■ 2 ) 

{ 
f:i:--( 6 pdata}; 

clo■e (hPile ) , 

retux:a. 1, 

ii: ( plluUO] l•'\r' •• pBuf(OJ 1 ■ '\n' ] 

{ 
(•pd.at.A) (11.PoaJ • O.t'J'ype ( pl~ ) , 

if[ (•pdata) [nPoal •• IllVALID_'tTJIE J 

nP0■++1 

/ / Inv&lid type 

frM(•pd,at..J, 

clo■e lh:rtle) 1 

retw:n 11 

i.f C z:&Poa >• DSi:se ) 

} 

tree! '"pd.._t.to. J, 
cla■• I 111.l'il• I, 
return 1, 

} // end if( p]l111!(D] l•"\r' '-.C. p•uf[Ol l••\n' l 
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) // ■:ad wbJ.l.■ I pll,;i.f[OJ l•'\r• U. pBu![O) 111 1 \n• u, l ■of(b1"ihl ) 
(*pdat.l [nPoa++] * NULL, 

it'{ l ■of(b:J'il■ I I 

{ 

if( r■ad(hl'il.■ ,r.cTap,11 f• 1) 

{ 

tr■•l *pd.at• I, 
cloa■{ bFib I, 

r•tu.rn LJ 

while( (c'taip- ■ '\r' Ii C'lm!P••'\n') && le.a:Hh!'ile) } 
i!( raad(bf'ila,&c"raap,11 J. 1 J 

frae( *pd.at.a J, 
cloH ( hl'Ue I r 

return lJ 

// iand whil•I lcTeap••'\r' 11 c'Nq,••"\n') r.r. l•a:C{hJ'Ue) 
ifl leoHhP'ihl I 

i:C ( l.a■U.I h:Pil ■• SIB_~, -l.L ) •• ·11 
{ 

:eraa C ~<Uta ) J 

oloH, r hl"il■ ) J 

return 1, 

} // end H ( leof Cbf'ila) ) 

} // acd wbila( l ■o:C(h.Pilal ) 

clo ■ e C h1ile } , 
return O, 

, ................................... ________ ......................... ... 
G■t'l'yp■ 

Convarta the tvo lattar cbar typH to it• a tde.Un@ 

tdoC'i.ne on ■ucc■•• 
nPE _ comrr cm u error 

························································••/ bt Qet'l'yp■ { char• pt■xt ) 
{ 

if{ ratreap( i,text, •w• ) 
return VB, 

if( t ■ traapf ptext, •tm• ) 
return KR; 

if ( utrc:mp I pt•xt, •AP.- J 

r■tUOl .ARJ 

it( l•trcapl ptu:t, •cJ• I 

return CJJ 

if ( latrcap! ptext, •!H• I 

retuni. Pll'J 

H [ Jlitrcmp( ptut, •AJ• J 
r■ t.ur.n AJ, 

if I latrcmp( pt..:.ct, •.AZ" ) 

r■tuxn u, 

rettll:n AV: 

return HPr 

if( utrc.;,f pt•xt, "'VP• > 

if( Jatrcap( pte;11;t, •pJI• I 

return PP, 

it( letrcap( ptu:t, •sx• J 
r■ turn SJl1 
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// verb 

// Jroun 

// Article 

// Conjunction 

// Pronoun 

// Adjecti'H 

// AWo:illary T■ :tb 

// 1u1viarb 

/ / Verb phr.u e 

// Pr■:poaition.al phr••• 

// Senta.nee 
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if( l ■ tir:csip( pt•xt., • .• • ) ) 

raturn llKPll'l', 

raturn o, 
) // end int GetType( char• ptext l 

/••-----•••••••••••••••••••••w••••••••••••••••••• 

Opao.Gr-.rP1.r•.ar 

Set• up th• li■ t• that the gr.,_r p,,.r••r vill uae. 
l:•tvrn,11 

D on auccu■ 

1 ca an •n:o:i::-

int OpuGrUll.lrPu•u: 
( 

370 

GIUUIIIAI._DATA 

to fill 
// Point. to the gx-umar dlit• 

char 
to Hle with the list of 

II ■ tring• tb1.t repren,nt th• gx......r 

II rulH, 

·············-------------·••1 
fat 

c .. r 
GUIIKU_woa?> 

GIUJIKAI._WORD 

•pLi■ t, 

-i>eurrut, •pllev, •pTeaPi 
*pRul .. [TYPl:_COOlirTlr -,,'l'.-pAttay[T'IPB_COtJnJJ 

// lnitialiH the data lll QIAIIKAJ._D..i.TA 
for( nPo■ •01 nPo■<nl'm_-COOln', a.Po•++ I 

pthia->pTypa■ lllllo•l • llDLL1 
amaet( li(pthia-:-pCa.che), OxOO, ainof IJ:DL_1t'ORD)•e&.en_sru: ) 1 

// R.ad the gr-.-::: rul•• f'rr:m tll.• fib 
it I llMd&r--.rl'rCIIIPU.• ( pfile-e, i.pLi■ t J ) 

retu.ru 11 

while( pLiat£nPo■J U nPos<R.m.11:_LI:ST_SIZB I 
{ 

whil•C pLi■ t.[do■] ., Dl'0■<1'tn.K_L:CST_S:IZJ: ) 
[ 

II er-.t• u. rule 
pK•w • /~_tl'OllD'"l ... 110c( ■ is■oJ!!(Ga.uau.R_11fOJW) J, 
if[ lpK•w ) 
{ 

fr•■ I pt.bt JJ 

pX•W->C'l'yp. • pti■ l:[aPo■ l 1 

// "-ttacb to th■ corr•nt rule 
pli'■w->pPl:'eT».ule ■ pCurrent, 

plf■w•>plfextRule ■ MtJLL1 

I I Attach to tbe li■t at tYPu 
p>l••->pl{e:r.tTyp• • pthi■->PTyp•• [ pl,i■ t.(nPoa] J 1 
ptl:11.■ ->pTyp■■ [ pLi•tb:i.i'aaJ 1->pl'rev'l'ype • p1rev1 
plil•••>pPr.-rtyp■ ■ WLL, 

it: f pLi■ t [DPoulJ •• Ui'llT ) 
{ 

pM•w->cl'lag■ j • UPllT_PIJ..G, 

// Poi.rat• 
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n.Poa++J 
} // t1nd whih ! }lLi1t [nPosJ H nPosc:•ULE_LIST_Sl?.E ) 
2'.POS++J 

} // 1911d whit.( pLi■ t[n.Po•l H: nPouatJLB_UST_SlZli l 

// Initialise the pouibilities li ■ t 

for{ 2..0, x<'IYPZ_ComrrJ x++ ) 

plh,1.l.e• [xJ • NULI.1 

fl treat. the poHibiliti-■ li•t 

t'or( 2.-0 1 x.<TrP.E_comrr, x++ ) 

pCUrrc:it: • :pth:l.■ ->p'l'ype■ (xJ I 

whil.• { pC1ttru1.t I 

it( pCurrent->ePlagnlllPEA'I'_PLAO 1 

{ 
ptrev • IGJtMDIAJt_1fORP•) aalloc( aizeo.t{GIAXXAll._11'0:RD) J J 

HI ll>B••) 
{ 

r•l:.urn 1, 

pH1tV•>C1J'b51'■ • pcun.11t->CFla91, 

plli■v-;,,oTypa • pcurrant->cTyp■, 

pNew->pPrnRttl• - NULL, 
pH■•·>pNextlt.ula • pRule.1 [JC] J 

if< pau1■■ [~ l 
pRu.l•• [::ii:] ->p~r•,.l.ula • pH_, 

pRul•• (x] .. plf■W J 

it ( pCun:-,,t->plfmo;UV.l• I 

1:1: ( pCUrr11J1t.•>plfaxl:.Rule->CTY"Pe < BAS:IC' COUNT I 
{ -

pHev • lGaAJDlU._WORD") -11oc( 

if( tpXn J 

hH{ pL.:l.at I 1 

rat.urn l.1 

pffeW•>CPla.g■ • pCurrent->pliilaxtX.ula->cPl■!J■, 

p?few•>e'I'ypa ■ pCUrriant->pHu:t:RuJ.•~>c:Typa1 
pKaw->pPravRula • NOLL, 

pN'•"'·>PK~thh • pRulH [x] 1 

it ( pR.ul•• (x] ) 

pltllle■ txJ ->pPravR.ul.• • P•••1 

plulu [xl • pNn, 

al■■ I I ■l■• if ( pCu.rrent-:.pllax.tllule-::.cTyp■ < !IASIC COORT l 
( -

pra:ap • ptbi.11->pT}'Fe• [pCurrent• >C'?yp•1, 
wb.ih( pTap I 

if { p'NIIIO•>p!Jext:R.ul• J 
it I pT.-p-;i.pKutRule->ctype < 

BASIC_CotmT ) 

pr.ht>, 
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pRew-,cFl•g• • 
pl'mip->pKextJl.ul•->CPl•t'• 1 

p'1'mip-:>plfextJ.ule-:,,cType1 

=· 
pRllle• [xl, 

i:f ( pR.ulH [X] } 

p]lul•• [xl • pJrew~ 

} // ond 1'( 
p'J'ap->pKU.UU.l■->CT)'pe < 8UIC'_00ml"l' } 

II ead if ( f!'l'm:p->pJl'utRUle I 
} // end •bilal pTmp J 

} // u.c1 if ( ~rna:i.t->PXe;11;U.u.lt1-><::TYPe < BASIC_comrr } 
// ad if ( pCal:r&11t•>plllmtt::Rul■ ) 
pCu:rr.:i.t. • pc-rrmi.t.-:i,pMu:t.ble, 

) // eJ:111 v1u1 .. [ pCurru.t } 

} // end !orl x ■ O, X<'l'Y>E_COIJM"l', x++ ) 
.-:py( pT11111pArray, ptb .. h->P'l'YPH, •iHtOf(GlAllllAll_JfOUl•)•TYl'B_COO!fT ) ' 
...cpy( pthia->pType1, plt.u.J••# 1.1s.a:cca.umu._WOJU)•J •nps_c00lff l, 

I I F:r:ee tbe .-cry fer tU old t:ypH Uat 
for( x•Or :i.<TYJl.l_comrr, X-f>+ ) 

pCurrct • pTaapArray [:a:] 1 

wbJ.le l pCuniaat l 

free( pLiat J, 
r■tu.ru ll1 

prap .. pC'un"ent•>pN'extType, 
fue( pCUrrct J, 
pCU:a.nt • p'?eap1 

Clc•■Gr---.rParsu 

Pr••• up the aM10ry U..t. tb■ ~AIIAllt pUe•r b ueii:i9. 

·····················-----
QlUJDIAJt_DATA ,.pthi ■ 

l, 

-------··•·••······••·••••··•···•·······••r 
void Cloe9":~--rl'■raer{ ~_l)ATA •ptllia ) 
{ 

iRt. XJ 

I I l'raa up t:h4. gr.__.r rula■ 

for(xaOr :.:o::TYPI_C01nlT1 x++ ) 

p'?ap • pt:h.is-,-pTypu[&)' 

wbila l pT.ap I 
{ 

fx••< pTup )1 

p'I'aap • PT""li,'ll1 

} II •nd vhib( pTap l 

} // and for( int X•OJ Jl:<'l"TI'Z_comrr, X+-+ I 

} l I "d void CloHil.:r.-rl'-arHr ( aDJilDlt _ nl.T.l ~tbi• ) 
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-------···································· 
int NritalfextGr---.rNord 

in th■ cad1■ aJJ.d th.. old .. t. ia r..avad. 

tart of -i,■ach on •ucc••• 
o on tail 

int llritd'axtaramaarNord 

,, 
GRAIDWl:_DAT.l 

~_NORD 

•pthi• 

•pword 

-----·················-----·········••! 
... 
char 

GJlAIIKAJl_WOtD pTypaLiat, pCUrreotKule, 

// Mak■ aura th■ typ■■ ■:t'■ valid 
for( X•01 X<X.U:_TJ'FliS1 lit++ I 

bDonl!, bP01llld1 

376 

// cr---r rulH 

// Tile w,::ird to add 

if I pvord•>cTyp-.. lxJ >• 'l'YP:l_CotDl'T 11 pword•>cTypH [:c] <■ IRVALID_TnE ) 

J!' ■ tu:nll o, 

J J Put th■ next word in tbe each■ 
••epy( lt(pthh->r>C■eb■ (01 I, li[pthi#->pCache[l]), abeof (i!.&AI._1'0llDI • !CACIU:'_SUE-11 ) 1 
pthi■->pC&cb■ [CACJm_SIZB-1] • •pword1 

r■turn 11 

} // end int N'ritdext.Gr.--r-Word( I.UL_MORD "},word I 

Jlaturn■: 

1 it it found • ruld 
o it it tail.ad 

.................... _____ _ 
GllAMIIU_DJ.TA 

of word.a to t■■ t ,, 
ntota■t 

int Chac.kar ...... rl GUDIJt_DATA •pthb, int ntoteat ) 
{ , .. 

QI.ANllll - JIORll "'11CUX'rent1 

it ( ntot.Ht > CJ.CHI_S:I:ZE I 

r•tu:ro o, 

x, ~■.-ult .. 01 

// Gr....._r :ni.lH 

// Check all tbe po ■■:U:iiliti•• for all the type• the Ur1t word 
// in. th• each• can b• 

nJt•1ult • J.1 

// Humber 

whil•C llll.HUlt U ,t;-c:ntotHt r., pthh->pCachol[C'I.C'BI SIZJC-x-LJ .c:Types[O) ■ -Jll'Vlil.10 TIPJ; J 
{ - -

pCurram.l: • pthi■ •>P'l'ypH[ pthi■ •>pCachll[CI.CD_SIZlt•x-1] .cTypu(OJ l, 
nll.eault • o, 
wliil•{ peurz.ant U tnRe11Ult ] 
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it( pCUnwnt->c:'l'ype, •• pthil•>pC"acb•ICACU_S:U:IC•x•ll .cTypee{OJ J 

pCurr•at • pCu.rrct->plt'Ut:R.ul•t 
} // ead w.1111 ■( 11currc.t H IDll•■ult } 
:X♦+/ 

} // u.d wll:Lle( nR .. ult r.r. x<a.tctut H pthis•>l)TypH(O.c:n:_sn1:-x-1J J 

r■t\U'U Dlle■u.lt.i 

} // ecd i.nt Cll4<:k~--r( GlllDU.ll_DATA •pth11. int lltCtHt ) 
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/,..C_HEADD._FILJ:••••••• ...................................................... ____ ,.,.•••••••••*• 
: bigUat.c J'IL:E 

DUC : rautin•• to build, :IUJlipulata and fraa th• doublely link.ad 
11at ot BIGGIKS •tructurH. 

01nfD. : 3rutB&le 

DATE Cl.El.DD: S Ocl::. .19941 

Copyright Synargati~• 1993, 1'9f. 

1f■Dlin!1 Co:P.Udantial IC&tnial 
n-oparty cf Sy:iergetics 
Copy:dght 1Hl, u,-t: All light• Jl.••·~•d 

Si'HOP.SIS: 
*EKD_DADD• ............................................................................................................................ , 

linclude •chp.h'" 

lincluda •higliat .h" 
#U!.e!luda •a:rror•.h• 

/•Jl'tJJIC'l'IOV_DADBR .... • ........ ____ _ 

Alloca.telli99inalfoda 

DSSC: Allocata aaory for a f:r ... nod.a. 
I1'1 lfoo■ 

OUT, 

RCTQltN; ptr to a XIGGIMS atruct1 R■tw:n z■ro U: it dic1n' t !i•t --,ry. 

•=· 
ltatie at:cv.c:t BIGGil'S *.llloe&telliggi:c.dlod•(voidl 

atruct BIOGIKB •fraae, 

if C lfraae • C•Ut.ict ElGGlKS ") callocC1, aizeof(atruet ltlGGDIIS} }} •• NU'LL) 

lrrc:rlland.le:rlOU.tODlaao~, •1u Allocat.Xig-ginslfod.e• ) , 
return ( ■ tru:d:. 11:IQQnfS •>01 

ret.= fr.,.•t 

/ 6 rt1.MC'r:I0l'f_BEJLD2Jt••••• ............................. .,,. 

lllllli: ~ AppudKode 

DICSC1 

.... i:iode - node to in■ ert. ai:ter, If null then nevllod.• 1• the firat. 
node in u.. li■ t "Which 11 •by it DHd.11 to b• a. pt::t ptr. 

•nedode - tlod.e to be io.aertecl. 
om, 

!l'CITZSi 
•lltt)_IID.DD. ................................................. / 

static void AppandZU,g,gill1X0de.( ■ t.ruet. BIGGIHS ••:ood•. struet lllGQIN'S .. nh!l"ode ) 

■truct HIGGINS •t-illode, 

/• Will tl:19 new node b-e tb fir■ t .f.t- in tba liat? "/ 
if I .. ~12de •• ROLL } { 

.. nod• • nhdllod• 1 

DIW!iod.l• >DUt II mJLl. I 

newHode->prrv • liOLLJ 

r•turn, 

pRod.■ ■ •nodel 
d<Xl1•t. have to iudirec;:t •/ 

j• t.aat a.ad• 0D the li■t? .. , 

u: (pli'od■ ·>Uext -- ROLL) { 
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tb.a ci.d */ 

n•1'111ode•>pr•v • p1Jode1 

n•vllod•·>naxt • ll'Ot.L1 

return, 

/• Otb■:rwh• nl1d■ h •r;ia••h11r11 .:l.1;1, ti!• 11.iddl• of tA9 linked li11t, •/ 
n.nll'Odll•>DUt .. pHoda-:,,nu:.t, 

:n.awNoda-:,.pra'I' • pNod•r 

plfod.•-~axt • 11.adodar 

:n.wKod••>naxt• :>pr..., • :c.■w:RoO.i 

/*Ftm'CTIOII' _BUDD*••••••••••••••••••••• 
DXI: c:r .. teJEiggiut.i1t 

:Dase:~ Cr.at• ■ liat nuaOfllod■• lca'1 and raturn it 
D! D.ua0rKod■a - ::nml:J■r of Dede• to bav■ in th.9 list 
O'C'T, ••l:I~• - ptr pt:c to r■tu:ru tb.a l)iagia.aizl9 or the liat back bi.. 
U'l't!U1 ALL_OJ: :l.f the liat .... CJ:"■■t■d alright. 

OutOHl.-ory if :c couldn't g■t tba aa&ory DAl■ded. 

atnict lllC.C.:ntS 

int 

pQfod■ • (11t:uct &tGGlMS •)JITJ't.t.1 

i, 

for ti • .u, i < ni.ot•od.■•J i++ ) { 

netdfod.e ■ Ulocat.lllliggiuNode(), 
iC (I DHtfode) { 

r■t= OUtOfJl-,zy, 

/• Tack nod• oii.l:.o 

J.t: U •• 01 { t• J::aep track of the be11deir 
nod• •/ 

J.ppand.BiQ.iUNod• ( SpCMada. naVllod• J ' 
pC'lfode • aedode, 

return ll!._Ol.1 

/•l'UJIC'I'IOJi'_IIDDU•••••••••••••••••••••• 
lll'llD:: l'reeJU99illsList 

DISC1 Pr- all noda• iu • hig51i1U1 li•t. 

OUT, 

RffO>N• 

=•· 

/• at.k• •w;• it. not null •/ 
it { hd:rll'ode I• XULI. ) { 

pll'od• • hdrMod•, 

vh.il• { pMod• I• H'DLL l 

pRa;t • pllod.•~::011.xt1 
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pKode - pli.xti 

iU:daf USilfG_~~I' 

NlX:11 Bump!Li!il'giill•Li•t: 

D:ISC1 Adju■ t tba li■ t i.avini an overlap of data Uld elaaring tba rest. 
Ilf: uhdrJToda - pt.% ptr te tii.a he&ar of tba linked liat. 

nO.-arlapllod.a■ - Humber of node■ to u■e •• overlap. 
O'O"l'z ... bd:tlfol:1■ will ha Updated to po1nt at Che iuw ?.e&du no4'1 of the liat 
Jtrl"tT.Rl!I; Nou 

•IND_UADD .. •• .............................................. / 

■ truct BIGGDl'5 " ~uap!li!119in■Lia t I at:r:uct BIGGINS **h.drl'f.odti, int novarl■pNoda■ I 

atruct Jt?GCUIS •p)lod•, •plfaddrlloda, •p:iadJrode, •poldlldrMode, 

int 1, lo-e, 

pRoda • •hdrNode1 

anart ( 7iudlli911inaJl'od■ (plied■}) r 

/• Gat: to th■ la■ t node ill. tb■ licked list •/ 
wbila (pllode->11..:J1:t) { 

pKoae • pNod■->n.■xt, 

au art { :rindlli9giI1■)1'ode (pH ode) ) r 

plDdRod.e ■ pM'odei 

HH:i:t I !'i11.c1Kigginalfod■ (pEu<Diode}) I 

f• Now back up tu. r:1Qaber of f:r: ... ■ ,,,. V&Zl.t to pr■■an■ for l:lli.• :o.-xt :rv.i>. ■/ 

for Ci • <11 i < nOv■rleplf<xl■■ -l.1 i++J { 

plfode • plll'od.e->pzevJ 

HHrt I riDdlliggitdlilode(pft'ewlldrXode> > J 

plfewllc3rRod•->Pr•v-:>Dmlt • KOLL, 

/• Ka.It• thi• D.CIM tb.• n.•w hu<f,n.• of th.ei liat •/ 

plfewB:mJlode->prev • mn.r., 

t• CO!m•ct tbe old end of li•t witb the old h.._d of tb• li ■t •/ 
p.SUdN'od•->»ut. • pOl~Mgde, 

pOld.Jldrlfode->pr•v • p:Kndll'ode1 

/• 111.itia.liz• tba 4D ncicl■s that w• will b• over writing •/ 
pl'{ode • pOldldr'lllod•i 

111b1lfl {p,llOde I• JCULL) 

:pJilU:t • plf0de->DU:t1 

pPr~ • pNode•>prev, 

au•rt( PindSCiggin•Nod.• lpliioda} J, 

/• C'lur out th~ node • / 
---•tC pNode, 0, •izaof(•truet BIGGINS] J; 

pJfQd-9->i:iaxt • pH«xt1 

pKode•>prev • pP:rev1 

l)M'ode • i,Jl'a:t, 

f• Link the D~ back up * / 

t• Chang• th-. loc field in the nacl.u to 1141 ».~&tive values to retler:::t 
the: f•ct tbet ••••• alr-dy looked and ualyaed tl:aJ.a 41.t■.• Al■o zero 
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out tl.e •not~•••ed• !l11!J ,1c;, it von·t. p~lf'.D.'t 1,1,1 f::n;m ng1; pro,c:•••ing 
it thi• t~ throu§l"b.. •j 

h:ndif 

HHrt ( Pindlligginllfod•lPH'Ode))' 

plilod•·>loc: • Joe, 
pROdll • pll0CM-:onut1 

/"' Pau back tU D■W beginning II.Oda • / 
•hdrNod• • pReddrlfode I 

/• Adjust th• linked liat so tbat tu l•■ t. Jl'OvarLapJl'adH .11ad■• .x■ 

1t tba Ila.ad or the liat. t:cuie ,rill l>• advanced past tbe 
overlap nodu so thal: procu•ing cu :ti.gin tbar■. •f 

returll lpl'l'od■) J 

/'"nnfCTIClf UAJ:),o-------­
C'l■arBiggiD•Liat: 

OOT, 

k:ITUJJh lfone 

-.oid Clu.:rlligglll•List ( st:ruct BIGGIWS •hdrl'l'oda ) 

■tnct 11'1'.QQJJll'j •poi;!.■, 

atruct l!IXOGDl.1 ~-t, •p!rev, 

/• Initi•lia■ tb 40 n.o&u that we will be, ov■x- n-itiagi •f 
pllod.a. bdr:1a111a, 

while Cp»oda I• IIDI.t.) ( 

pllut • pXcd.-:,,i:iat, 

pl'rev • pXode.-:,,pr.v, 

/• Clear out tbA node • / 
s-.a■t ( plloda, 0. dzao! ( ■true:t :&:IOODl'S) ) J 

pl{Od■ ->:a.ut • plll'ut, 
plllod■•>prn • p)rav, 

/• Lillie the nod.a :tiact. up • / 
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~ 19 ...-l w w 
tZl 20 

.cba:r; •l'a•ciiehas:• [] a { 

1•01•/••••, 
/" 02 ., ·-•, 

l• OJ •/ •i•, 
t• Of •/ •-•, 
,. 05 ., •.1.•, 
1•06•/•-•, 
1•01•1••·· 
/"08•/•-•, 
t• 09 •f •a•, 
/• 10 •/ ·-•, 
,. 11 ., ·-•, 

,. 12 .. , ·-·, 

/*13•/•••, 
1•1<1•/ 11 a•, 
/• 15 ., ·-·, 

,. 16 ., ·-•. 

/• 17 •/ •oo•, 
/• 18 ., ·-•, 

f• 1, •/ •u•, 
,. 20 •/ ·-•, 

/• 21 •f ·o·, 
/• :ill •/ •u•, 
,. 23 •/ ·•If", 
/• 2,f, •/ •ah•, 

/* 25 ., ·-•, 

f• 26 ""/ •o•, 
/■ 27 •/ •ov'", 

/• 21 •/ •ay•, 

/" 2!> •/ •u•, 
/• 30 •/ ·-•, 
,. 31. •/ .,.., 

f• 34 •/ ·-•, 

t• 33 •/ •o•, 
,. 34 ., ·-•. 

/• 35 •/ ·-•, 

/* 36 •/ •ag•, 
/• l7 •/ 11 -•, 

/• 31 ., 11 -•. 

,. 39 ., •p•, 
,. ,o ., •:i,•, 

,. "'1 •/ •t•, 
/* -ll */ •d•, 

/• 43 ., ·-·. 

/• ,U •J •-•, 
,. 45 •J ·-•. 
/• fi6 •/ ·-•, 

/• fi7 •/ •c•, 

,. 411 */ •51•, 

/• 4119 "/ •••• 

/• 50 ., ·-·. 
,. 51 ., ·-•, 

/• 5:il .. , ·-•. 

,. 53 .. , ..... 

,. 54 ., •••• 

,. ss •( ·-·. 
/• " •/ ·-•, 

f• 51 "/ •v•. 
J• sg •! •th•. 

/* iO •/ "th•. 
!• ,1 •/ •1 ■, 

/-■ 6:il •J ·-·, 
/-■ 63 •/ •- 11 , 

/"' l!if, •/ ·-•, 

/" 155 ., ••ll,•, 
/"' 155 "'/ ••i•, 
/" 67 */ ·-•, 

5,640,490 
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,. ,. •1 ·-•, 
/'" ,, ., ·-•, 
,. 70 •; ·-•, 

/• 71 •; ·-•, 

,. 7:2 •; ·-•, 

/■ 73 •/ •vb•, 

,. 74 ■/ ·-•, 

,. 7.5 .. , ·-•, 

/• '' •f "h'", 
,. 77 •/ ·-•, 

,. 78 •/ ·-•, 

, .. 79 •/ ·-". 

,. 10 ■/ ---. 

/• .Sl ■/ •-•, 

,. :112 "/ •y•, 
/• ll •/ •-•, 

,. 14 ., ·-•. 

/• 15 ■/ •v•. 

,. 16 ., ·-•. 
/<t 17 ., ._ .. _ 

/■ Z!! ■/ •-•, 

/• .. •/ ·-·. 
/• ,o ., •11•, 

/• 91 •/ ·-•, 

/• 92 •/ ·-•, 

/" 93 ., ·-•, 

t• .94 */ •r•, 
;• 95 •/ ·-•. 

t• !Ui •/ •-•, 

,. 97 •/ ·-·. 
,. 91 •/ ·-•. 

/• !.! ., ·-•. 

1•100 ., ·-·, 
/■101 ., ·-•. 

/*102 ■/ ·-•, 

/*103 ., ·-•, 

/"'lOC •/ •••, 

1•1os •/ •-•, 
/•1.0, •/ ·-•, 

/11-10? "'/ ·-•, 

/■ 108 •/ ·-•. 

1•10, ., ·-•, 

/"'l.l.D •j •••• 

/"l.l.l. */ ·-·. 
/•112 •/ ·-•, 

/•113 •/ ·-·. 
/•114 •/ .... , 

/•115 ., •:f•, 
/•116 •t •cb•, 

/•111 •/ ·-·, 
, .. 11.a •/ •-•, 

/•1151 •/ ·-·, 

/•120 ■/ ·-•. 
/•1:21 ., ·-•, 
/•1:2:2 ., ·-•, 
/•123 .. , ..... 

/"12t ., ·-•. 
1•12s •f •-•, 
1•.12, ., ·-·. 

/•.121 •! ·-•, 

5,640,490 
390 
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1••·······························--~---~-• pat_.nall .c • Parfo:rw. p&ttarn ncoguition on ruler data input. 
Craated tor the bogu.a at.and&rda. 

• Naming Confidential lla.t•rial 

• troperty of Synargatic• 
• Copyright 1'!lll, UH All llighta l•nrviad 

.................................. ---------
Undude •dap.h• 

#in~l.u~ •"'rrQr•,h• 
linclude •atdrda.h• 
ltincluda •poaaibla.h• 

IW<I!< 
DBSC: 

Ill: 

Pind thll cloH■ t :l!req: in the array. 

KOTIS1 Could spaad thh up by pa-■ ing b tha .ar.ra.y indu at which 

392 

va last tound a aatch, Then ,re could ju■ t •tart looking thua 
and not h&T• to raavaluate lo.er frequenciaa. But, tor now .. 

•END_IEADKR•• ................................................. / 

int l"i.ndClo• .. t< int fnq, int •arr, int nUlllDAn: ) 

int 

bt 

int 

int 

i, 

diU • Ox?l'FJ'1 

cloa■■tid • •11 

ratval • o, 

:for (i ■ DJ i < lluaillArr1 i++> 

il <•rr[iJ -'iii aba(arr(il • fraq} < d.itt) 
{ 

d iU ■ ab■ tarr [il • fraq) , 

clo■a■tid • i1 

/• ttid n fia.d m:aythiag at. all7 "'/ 

retval • arr[elo•e•tid], 

/• t.ero thi• •l•ent out eo tha.t we can nrrer 11.at:.ch lrith it agaiu. "'/ 
arr[cloae,tldl • DJ 

1•. ·····························------················· • pat_.-13 - coapare • rul11t Talue. agaiz:i.at • ••t o:I: p&tte:nu1 to 
det■:rmoe which scnmd. thi■ 1•. 

lhmb■rOfV.alu■• the aUIKler o:f ele&9Dtll in the KeHU:red.Valu•• 

For a 2d array this could be 
tbe width x bdgbt. 

•W:-~tc.~Uli:l:d - tll.t: il::!.d~ to •tart utch.ing cloaut traquanciu. It 
no -■ tchi.Dg i• to be done then 

sta:rtllatchl.ngILS •hould be 

in th■ paacii t el ... at. 

-..11uredValu.11 

- Page 247--

equal to KAX PATTIIJ.N LBN 

;ptr to an array Rumber0!Valuea vide :by vbat.v·ar 

pointer ta an array of! Nuab111ro!V-11.lue11 x widl:.h 
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394 

coutaia:b1g th• muured valu•• 
of tb• illcming 

'"· 
NOTE.Si The Value■ ar• •rr"g<ad tbu•ly1 

[OJ • 1.alati-r■ .bplitud■ 

Ul ■ :.■ro Croaslllg Jtate 
Ul - dur■tiOll 

[3] • Fl. 

[f.] - 9'2. 

151 • r3 

■ound.. 

•t:nic:tur• to r•tu:i.1::1 the clo•e•t phm:i.-■ 

........................... ------········· ............................. , 
int 

11at_an■l.l C illt JlfuaberOfValuea, int 1tartllatcbingld, :ST.AJmlJtD •.Stand&rd.Valu■■, 

float •••••ur■dValu••, l)OSSiaLJC '"Phoneae > 

tifdef DOHT_DED 

10c.o, 

k, 

Ci:zrDistaiu:::■ - 0, 

tbuff■rllll.%._P.A.T'l'D:lf_t.Dr • ::ZJ, 

diff1 

IDitialbaPouihla( :Pllo:n .. e ) 1 

...... t( tb11Uer, o, DX_PA'l"1'DJI_LD' fl l • ■:l.2:eof(int.JI, 

/• J'iD.d. t:lla ~l:.and.4u-d Valu.. clo■ a■ t. t.o the • .. ■u.rN Value • / 
for {i • o, .St&nd&rclValuu[i] -PHC11 I ■ D1 i+♦) 

{ 
J• Calculate th• ston111li2M1 euclidean distance to node t:or tllia ■Ollll.d •/ 
CUrtliatmca • o, 

--.cpy( tbuffer, N■a1uredVal1:1.••• 2f\llltle:r:otvalu■• • ais.ao:f(f'loatf 1, 

/• i;•t diffa tr;ir XalatiY• ~Utw:1•. acr, and dura.tion •t 
far (j • Os j < atartXateb1051ld1 j++) { 

if IStat>.dardVal11H[il .patt•rn[jJ) { 
it (tl)u;C:Cu [jl J { 

diU • {!Ucat)(tbu.ffu[j] 

I {float) tbuffer[j} J • 

CurDiatance +• (d.itf ., diff) 1 

U:hlaf 111Dm._UOOT_'l'BIS 

tend.if 

elH { 

/• Match up •t.udard :fr•qu9Qcie• with .. aaw:ed on•• -
l)o i.t. vitbout. .upl.ac .. nt. •! 

if ( •tartKatchingXd < XAl_lfATTBRR_I.DI' ) 
{ 

l••tClo•••tPr•q • Oi 
far (k • start:Jlatching-14, le: <. XAJ:_PArrDJr_LIDI', >::++} 

/• Thia tak•• ... cb valv.• i.n • •taa.dard 
and tri•• to fiAd. a 111i1.tchin" Talua 1D th• ••••ured. ,./ 
it (StandardValu .. [i) .p&t.tani[t] J { 
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Standa~dVlllUH {i} .patt.U1l [k] , 

DX_Pli.TTDM'_LD' - 1tartll&tcbinqid ) , 

Btandu-d'Va1u■■ [i] .pattern It] J 

U:loat)dlo••■tl'req ) • 100.o, 

hndU: 

396 

c:101e1tFr~-1 • rindClo•Ht { 

I• Ka>:• aure w• didn't :aatcb with a freq l•n t.h&ll. 

last OD.II, U: we didn • t .. tch .,t all 

to tate that into &c:c:ount alao. • / 

if [cli;J•e•tlh::eq •• clo• .. t:.Praq > la•tCloH■trraq) 

1 ... 1:.clo•••tlr■q ■ clo••■t!'r■q1 

diff ■ i {Uoat) {c:lo■utl'r&q -

Cux:Oi ■ tance +• (diff • diftJ, 

/• Iu■rt c:w:r411:1.t Ua411 in Phon- fro., ainbP.m di■ tanc:a to D&X • / 

plui•u:t( •~-, St:an.dard.Valu .. (il ,pa1cii, CUrDi■tanc• ) 1 

/• l.dju1t th■ Euclidean dJ.1tanc11 to & prollal:ltlity ••l\l& in the :r:anga cf" 0-100 

• \Uin,g th• formula Cl - i/■us.1/ln-l) • 100, Thi• way the ■ !JIii. of the 

• c:onfidcu::■•• will add up to 1<10. "/ 

Di ■ tanee2Probal:lil:Ltyl Phoneme >, 
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:ti:a.cl't\de <at.dUb.b> 

1:1..nclude •l.i■ t.b• 

IUl.cl,;id• •p•~.J:i,• 

1:1.ru:lud• •t.roi .h• 

l.iaclud.e •error,]:)• 

//tb.clud• •-t•■t.b• 

.eta.tie li ■t_t 

5,640,490 

typ•dcf ■ tru.c:t GJAPB_J(Ofll:_'1'.I.G { 

un.aign-.d o:ffl!'iratSOUnd, 

li■ t_t •pProaLi•ti 

398 

// lilt 0:1: GU.H_m>GS 

li1t_t •pIJ.e•tLiltJ // list of GRAPB_EDGJ: 

path_e:i..nt 

} Glll'Jl_lfODl1 

t~•! ■truct QJU.P.B_nna:_'l'AC { 

GUPB:_llODI: 

Diet.Context 

} GllPR_mG!:1 

Rel-.••• the path_•l-.at tthoae point■r waa pa■■ed i:t!., 

aub_•laa.Dt■ 0:i: the path_•l-ent are al ■o freed. 

void l:alaa1ePers.1 (p,atl:l._al.aeat •pPaxma) 

awi tch (pPU..• :,,type) { 

II 
ca■■ P'?_N'ORD1 

h:aa( CDictCont.axt; •)pPani••>pll-..ntLi ■ t}, 

hraak1 

ca■ e PT SIQtJDICI:; 

c::H■ n:ao1ess i { 

•pNeic.t.1:1-.ut:~ 

pXextJtl•imt - fix■t:_in_li■t (pl•~->pEl-.ntLi■ t) I 

wbila l U:iJ:l-.at•pRexUl-Rt) J •WLLJ { 

Relea■ ePanla (JllU--t) 1 

:r.,ove_t:ram_1iat(pP■%Wa•>pl:l.-.ntL:Lat, pJEl•ent) J 

Bu:l.lclPersiD,1plv.ff 

d.at:t-oy_listlpPa~-:,,pJl:l ... rr.tList), 

pPa.r.a->pl:l ... Dtl.ist • lf'OlJ.1 

Bu:l.ld U. D:iaplaylhh Butter for the path_el-.u.t whose pointer 11 .. 

passed iD, ■ub_el ... a.t,1 of th• patll._elemeAt are ini::luded, 

........ - ................ ,. ................................................................................................ 1 

ua.aip.d. char 

lfordeontaxt 

UA■ipad char 

wi.dgned ■ho-rt 

int 

Mgz-df>at.&[256], 

Wordenb.t1 

•pWcrdData, 

J'lags, 
idxlhitf■ OJ 

n:1.tcll. (pPeru->typeJ { 

ca•• H_SomaD: 

:Ldx-•1,1-H •• w•prirr.tt !Buff, •[garbage]• J, 
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icb:Buff +• 11911ri11.t:f [BUU1 •<•) J 

for f 

) ! 

C,H■ Pr_SIQO'DCS: 

cue P"?_C!!.OIC:IS: { 

.,pll■xt&l..-nt, 

pWordD&t.A. ■ GatFi:ntPbonic::1'1:;nr:~ ( 

CDiotContu:t *lpl•riu -:,,pl:1-.ntLiat, •lfo,-;dc»tlll:t, 

>, 

pKordD•t• ■ CetBa:,ctphoaicNorrl{ 

(DictCont.u:t *}pPei:ai,-:.pEl-.a.t:.Liat, r.wo.rdCDtxt, 

:r1a11• • .. { (un■ ignad •hort. •) ,wordData[lJ I 1 

i~uff: +• wsprin.tf ( 

li.llordD&tat3l, 

,, 

id:EBu!t +• vaprllltf{Zluf:f, "<"), 

~Utll:l-13.t - f:lnt_in_Liat(pPenia .. :,,-pEl-entLi■ tl, 

wh.il■ ( (pJ:1--nt■pH-t21MloUlt.) J ■HOLLJ { 

ptl'u:Ul•a.t • next_in_li•t (pll~tl i 

idxBuf f +• Bu.il.dPenallqi!lutt (pl:1--,i.t, auff (iaxBulfl ) ; 

i:f (pPer:aa->~••l''l'_CHO:CCZS u. pKu:t:11 .. atl ■RtJLL} { 

idx.Buff +• waprin.tf(aJluH[:l.dxlh.aUJ, "\ •} 1 

, .......... ·-----· ........................................... . 
!'iadNode 

Jinllll the node Of the gz1,ph with tbe given oUl'iratSound or if it doaen•t 

eJ1:iat. crut.H it. 

-------············ .. ···• .. •f 
GllPB_NODE •rindRode(unlligu-4 offl"ir■ tSovnd, int bCrHte) { 

GRAPB_trooll: ~•od.•t 

pffode ■ f1r•t_in_list~parapbl'fodeListl 1 

wbil• (p!lod• U. pllod■->0ftrir•tSound<O:l!:fPir1tSOWLd) 

pRoc!a • aaxt_ic._li•tlpJIOdaJ 1 

if (pKode.■■NULL 11 pB"ode->oU:ri1:stSounO.l ■0HJ'iral:.!:lound.) 

if (bCi::eat:a) { 

} lllH { 

raturn pllloda, 

pXode ■ iD■ ert_before_in._list (pQrapblfodeLht, :P)foda} 1 

plilode->of:l!f'iratSound. ■ of:ffintsoundr 

plloda->pDu:tList • cxeate_J.ie:t.(ah.of UillAPE_IDGE))' 

pNode->pYroal.ht ■ cr•ate_lilt (s:L1aaf (GllPl!_EOGEJ)' 

pKOd.e•>pProall'enil ■ :tnJLl.1 

pliode • NULL, 

-------••••••••••u••••••••••••••••••••••••••••••••••••• 
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Adda an eia-e to th• !U'lllpb. -intaiiied :tiy the -pr..uta:La:a. unager . 

......................... --------········· .. ·········••! 

unaigii.60 ofUi:r.11tSound, u:i:u1i90•d oUPo•tSQ\Ul.d, DictC:oa.tut •pl)ict 

) ( 

GllPR_lfO?ll: •prrcm11011 •• •p?oN'od•1 

•poeatPlac■J GIAl'l[_ZDC-S •pYroaPlac•. 

U C lpFrc:&Mod■ .. PindKod■ (oU:firatSound, l) I •• Jl'OLJ,I { 

••p:dnt.f( 

s.rrorluH. 

,, 
Debug()utput ( 

DH'_III.Oll, Erroi:::IUtf 

if ( (pTclfode ■ l'indNOda~offl'oatSCWld, l> l •• NULL) { 

v■priJ:ltf( 

l:rrorJ.uf!. 

•UIJAl>le to f:L.d/er■at■ :o.ad■ for off••t \di•, 

offPo•t90ut1d 

Debug()ut:put ID■r_:suoi. SrrarBul:.U J 

/ /Jr.dd tb■ link to pTollod■ t.r~ pProall'od. 

pl)e,atfl■c■ ■ appad_to_11at.{pnoaltode->pI>llaU.iat} 1 

pl) .. tnae■->PII'~ ■ l)'l'oM'od.■ 1 

U: (pDict- ■NOLL} { 

pDestPlac■->p:Dict ■ ~ict., 

} ■he { 

402 

if l (pDUU'lac■->pDict • aalloc {dHof (l>ictCODtext))) •-ictrLL) { 

Debug()utput(»Bl"_D:I.Oll, •out of ...a:ry•), 

r■tUfflJ 

//Add. t:N liu b&ck. to prr~ode fra-i pToll'od■ 

p•raaPl•c• ■ •~d_to_li•tlpTo■ode->p7rcaLi.,tJ, 

»~lac••>pltod• • plroalfod.e, 

pl'rc.Pl■c:■->pDict • pDe•tl'lace->plHctJ 

I I ClHn th■ ca.put.a pa:ragtatioe• trl:al this nod■ baclt to vh•r• t)l.ay 

While (pTollod• H, pToNod■->pl'raaJ'.ras l-mn.I.) 

Rel-.•l'enu (p'l'oJfoda->plroaPeraa) 1 

p'l'oXode->p:rro&P■ras • JraLL1 

pToNode ■ niu:t_in_l:l..■ t{p'l'ollod.e> 1 

1•·---------····· .. ······· .. ·------
IIi:l.tPaniKaD 

................................ ·-----···· .. ···· ............ / 
pGraplllfOdel.iat • cru.te_li .. t(•beof(GRAP■_JfOD'l)l 1 

/ .. ___ _ _ ____ .......................................... . 
R-■ •t:e•J"lllil,an 

.......................................... ·--------·• .... / 
au.n_:110011: 

pllez.t •. Hnt_in_li•tlpGr&pbHodaLi■ t) I 
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11hil ■ I (pl(od&,,pRut.1 ,.-mn.x.) { 

plfext ■ n•xt_:Ln_1in.(pllode), 

it (p~ode->pDaatl.i•tl { 

d■atroy _lht(pRode-:iopDHtLi1t) J 

) 
H (pNo4••>ph:(lal,:L1tl { 

d■■troy_Uat.(pllod•->pFroaLiatl 1 

} 
i:f !plletd••>pl'r011l"er:u) { 

Rel••••Pera■ (pJJod.e-:,,pPrc:mPll!ras) J 

rU10Ve_fro•_liatlpGrapbHod•Wi11t, pRod•I, 

1•-------······························------
Quitpe~ 

QUita th■ perautatimt. -.ac■ger 

................................................................................................................................ / 
void QUitpea&Jl&D(YOid) { 

Jt:e .. UeraKanO 1 

destroy_li■ t(pQl:"apbModaLi■ t) I 

pGn,pbllodet.i•t • HOLL' 

, .......................................... _______ _ 
!JciW1cl9Pe~t.erainet1 

404 

return■ th■ indU crt. th• IIIGGIHS •b:u.ct tb..t. :follow, t.bo•• for which 

tll■ p■aw.taion ia&nll~!iJar ha■ all peraut;.&:Lona fo:r the diction..rie■ iD ____ .......................................................................................................... / 
int S<illlldaPenillUD•t.ara:i.ned (vcid) { 

..... cl:ram-0, e'ro■ D1 

..... 

OllPB_RODE 

cTrOiX•ady, aetval ■ DJ 

"p)iod•J 

U: (T:roi.printAct:i.vaMord) 

ii { {c'rroi.,Nd:Y '" Troi ,pWir■ Ucthellard-:,.ofUi:utsouad) l•D} 

pNod■ • Unt_in_li•tlpGrapbHod■Li ■ tl J 

vhU■ (pMod& "' pHod■•>Gt'fHr•tSowidce'l'roi~••dy) { 

crroa •• count_ia._liat.(pNode-,pl'raaListl, 

it {CFrOll■■cTo) { 

R■tVa.l • pHode-:,.cff7iratsoWld, 

cTo +• cou.nt_i11_li ■ t(pll'ode->pDUtLilt) 1 

pll'ode ■ nut_ia._liiit{paode) 1 

r•turri R■tV11.l 1 

dupPathl:l....n.t2 

CX°e&t• • duplicat ■ path element 

..................... --------·················· .. ·····••1 

i,N■vll ... nt->tYP• ■ pOrgZlaant-:.tyt,a1 

switch (pOrgSl-■nt->t;ype) { 

ca..ae PT_WORD: 

pNevEle!IIMUlt·>pEl._.entLi•t ■ pOrgEle-ant->pEl-■utLiat, 

caa■ PT_CIIOic:BS I 

cue l'T_S.QOJ:lfCI:: 

plf■.-1:1-■a.t->p:El-ntt.i■t • p:11-■DtLi•t • craat■_liat( 

aizaot'(p&th_.i.au.t.) 
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406 

,, 
tor ( 

pOrgLiat•1 ... nt1 

pOrgLiaU:l ... Dt • r.ext_i0_li1t(pOxgLi•U::l•etttl 

' { 
dupi'atlllileaaa.t:t fappnd_to_li ■ t lpJ:la•tLhtl , 

pOrgt.istSl.-.ntl 1 

, .. ________ _ 
duptathll .. &nt 

.................................... ____ ............................... _____ ........... , 
if (OrgZl .. en.t) { 

if ( (JletVal • .._11ocl1i1:eof(p&tb_•1Au:1.tl) J .. MtJLL) 

D9bug0ut:putU>H'_SHOI:, "'O\lt ot ..-ory"I 1 

ret:u.n J.etV&l1 

dupPatlll~t2 CJ.etVal, O.rgll~tl; 

return Rat.Val, 

0-1:,ugghg fUD.ction to duap out th• adg•• 

TOid 511.oddfe• (VOic1) { 

GaU!l_MOO:I *p¥Dd•1 

"'Pl'rcaldge, 

•pToEdge1 

idzBuff, 

Gllfl!_SDGZ 

CRUB_:IDCK 

at 

pM'ode • nrat_iD_U•t.(pGr•'PhllOdaLi■ t) I 

wt:i.ila lp)lod.eJ { 

id:duU • vaprintf ( 

arror&utf. 

• [~J -::•, pltoda->offriratllound 
), 

for ( 

) ( 

pPrcaldge ■first_ic._li ■ tlPl(ode-:,,prro.t.ht), 

pJ'roaBdga, 

pFrcaldg•••Pt_iJ:l_li■ t(pJ'rClllldge) 

•t,u! •, pYrmdclg••:.pKode-::,,offPiratSound 

idxBuff +• vaprintf (6Brror:au.ct [idxllu.C!l, •>{•) 1 

ior ( 

I ( 

pToldg•--fi:rst_iu_li•t(pYfod•->pDe■ tLi■ t) 1 
:pTo.l:li;'e1 

id:cBu!:J: +• ••print!: I 

&ln;or■uU: [idx3u.C.C1, 
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hndif 

5,640,490 

idxauff +• wapr:LDtf lr..nrorBuff [idxlluffl, "}•}, 
Debu.gOutput ( 

w1pri.ott(:a:rrorau:i::i::, •\n•), 

D&bugOutput I 

DBJ'_TRACJ:, Error~uff ,, 

1••----------··························----
4411tscnmd••naKaDD•t•:c..iDad. 

408 

retu:ra• • path_•l..,.Dt th•t ha• all the ~rautaion• up to cSound• tor the 
dictionaries currutl.y in uaa. 
cSoUJlds: auat h• retun:i value of SoundtPenaKan.Deteniin■dO ■in.ca t.be 
lut call to ACC9PtSoim~f~tuainadO . ......................................... ·-------········••1 

patb._•1-t '"Qet::S:owd•P•~•t•.ained(iat cSoURd.11) 
GUPa_llODS •plil'od11 

QI.J.Pl!_:a::DGZ 

int 
path_al..ut 

patll._.1 .. nt. 

•prx-c:.Sdg-•1 

cr:r~l•c•ar 
"l.atVal-ll'DLL, 

-paavl:l•nt, 

;,,ph~laca, 

•pChtri1eaa.NDLL, 

QPrintf(ltrror!ouff. •o.tsouoWIJ'arallanD■ t■:aainadl'ld) •. cSOUnd1), 
D&bugOu.tput{Dlr _TRACE, 1rrorauff} 1 

H l 

l ( 

't1.o1,pJ'iratActivaKord 

"" cSound■ <•Troi.prir1tAetiTaNord->01!:H'iratsoUZ1.d 

if ( (plfod••Find>lt1d1 (cSou.nda, 0111 ■m:rt.L) { 

U Cplfode-::.p:JrcaPenuil { 

r•t.= du.pPat.bEl--,gt(ptrod•->pPrcmJl•r1UI 1 

} else if ( (cJ'rcmPlacH•COUDt:_i.11_1:lst:(plfad•->PPrCIILi•tl } ■ -0) 

//th.ls i ■ a 1...,f 21.od• 

li'■r.autaioc.a 

cre•t•_l:let(d:r.eot lpath_elmant)), 

th• only edge ta her• 

if (cJl':rtqJplacH > 1) { // n ne-4 to :retuxn a PT_CBOICIS 
RetVal • pCboice• • u.lloc ( 

for ( 

' ( 

aheot {path_elDent) ,, 
if lhtVal••NUI.I.I { 

:DllhugOut.puttO~J'_l!llOll., •out of atot0:ry•); 

return II.et.Val, 

pChoices•;,,typ• • PT_Cll0ICZS1 

pChoicu->pli:la.otLiat • 

pPr~• • nu:t_in_list(pPrcmJ:dge) 

pProaPlac.• - C:•tSOund•P•ndolanDet•railled( 

pJ'rOlddg••>pll'ode->ot'!PirstSaund ,, 
if l 

l { 

pProcPlac:.a 

R.etVal • P!'rQllllaca, 

pllledl-,:it • appen.d._to_l:let( 

pl'rcnl' lace- >PBl-■-n.tLi II t 
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Dabugllutput{D'IJ' _ICllOX. •out of -...ory•} J 

cr-.t:.e_li■ t( 

pSequei1.ce->pBl•entLi■ t 

pl'raal'lace, •isaof (path_almmlt) 

II 

node 

410 

I, 
} -1•• { / /W• 111..ee,d to crute a SIQDl:lfCI: of <<what 

if (pChoic-■) { 
PS~ace • 

} .1 .. { 

lletV•l • pS•gu•oc,.e • ... 11oc ( 

■ isaoftpath_ela.otl ,, 
if {J.etV•.1 ••NOLI.I { 

return l•t.Val; 

it (pi':i:Cl:lllll&CAI..JITJLL) { //'Thh 

pSequenc••>typ• • PT_SE®b:CE, 
pS•~ce-:011:ll-antLht • 

•heof(path_cl11e21.tl 

pHewJ:l~t • appcd_to_1ht( 

plliawsl-..nt:, 

,. 
free (pPro:al'l.ace} , 

pllew.J:1_.ot • appu.d_to_lbt( 

,, 
) elH { / /Thi■ ~II'• i ■ f~CIIII. e 1-af 

ir lpPraddga-:,,p01Ct) ( 

} .1 .. { 

pl'rclal:d.ge-:1,pDict1 

pllewEJ....a.t:->type • P':t'_SOUNt>; 

plfew1:1,....nt-::.pl:l-.entLi■ t • NULL, 

Rat.Val • dupPathZl--.t(pllode•>Ji!':rm:fe:nu•RetV&l) 1 
} du { 

OabugOu.tputl 

DBr_&ua:i:t, . 

•11:1...-alid. call to a.t.So-und•P•:ndEanll•terainadO. • 

} elae { 
:o.bugOutput( 

DBF_l:UOR. 

• In.valid call to aetS:a.undlhrall.al2l)et.ll:ndn.e11 t) • • ,, 

~turn Jlet.va.1, 

-------············· .. ··········-------AcceptSOU!l4-P•r:.lfaall•tarain.•d 
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void Accept!fOUJ:1.d•P•n.KanD•Ur.inad{.int -cSoun.d..a) { 
<a.U'lt_JIOPS •pffct, •:s,J10d•1 

GRAPlt_EDGJ: •pRutrroaPlaca. •pl'rcmPlace1 

Ji.ccaptSouadll%ro1.D■t■~■d(c.Sow::u:!JiJ; 

pNext .. 11.■ t_ia_li■ t(paraphlfodeLi•tl, 

whil■ ( (pllod■■~u:t) l•lf!JLL '" pRod■->ottJir■ t:Sound:ueSo'llll,d■) { 
pM■xt • prr,_in_lbt{plll'odel, 

pliod■->Off!'ir■ tSouno:1 •• cSoundJI, 
if (pNode->pFre&P ■ma) { 

Jtal■&HPU'lllS (plfcda-:,,pll'ramJlenq) I 

plloda- >})frc:mfagg ... twI.1,1 

pRaxtFroaPlac• • fir•t_in_l.i:1t(11Ri=id■->r-Pr0dl.bt), 

whi.1- ( (p'frcla»-lac■,oplluthcml'lacel l • NOLL) { 

pJfaxtFroaPlac■ • nut_ill_li■t{pFrCDl'lAc■l; 

412 

it (p7r<al'l.ac■ ->plfoda->off11:ratSound < cSound•> { 
U (pProm.Pl■ce• >pDict) { 

fr■■ fpPrcaPlac■ ->Ptlictl 1 

rQIOVe_from_list!pltod■•>pPromLbt, pl'ro.Pl ■c•J 1 

While I lpNOd■•pRext) I •lftJLI.l 

pll'ut ■ puv_in_li■tfp.Wode), 
H (plll'od■-:,,pD■-tLbt) { 

d"troy_li■ t lplfoda-:optl ■-tLi•tl, 

H (pllod•->prra:aList) { 

p?futh"OIIPlade ■ Urat_in_li■t(plfode->pFroaLi■ tl 1 
vbih ( (pl'rcal'l&de•p)in:l:Pxa..PlaceJ l • JIDLL) { 

pRUtl'roai'lec:• • next 1111. li■ t lpPrcaPlac:■ l 1 

it fpFrcall'lac•->pDiet:I { 
f:c-N(p1r0111Place•>pDict) 1 

x-ave_frcm._li1t.(l)N0de->prrc.Li■ t, pPrcmFlacel, 

c!ut:roy_l:f.at {p)fode->pFrcm.Liatl, 

if (pKo4e->pPrOCl'eaa) { 

ltel..,••P•nu (J)lfode->prrcaPen:is), 

r-.:JV■_tram_liat (pGrapllJl0deL1st. pll(od•I, 
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14 

15 

16 

17 

18 

>-
'-'l 19 ....:i 
'-'l 
'-'l 
rl:l 20 
o/.! er::,;: 

~ ;..i,:5.; 21 
-<;05!:I: 

0 ;:1-~~ 
0 ;,;~§'"'. 22 
'-'l ><' ~ 
Cl !EOJOu 

>- ~ts~~ 23 C<c.n::W:: z ~8~~ 

I 
O,a...l 24 - ~ 

25 

0 26 
~ 

a111.cl1Jd41 <iO. h> 

ti.nclud.a oe:do ■ .h> 

tinclud• .::&UL.h> 

tinclude <fcntl .h> 

Unclud• c:•tdio.h:,. 

Un0lude <1-y1/•Ut.b 

5,640,490 

I I Op•Q the 4iet.ionary tile 

pDict•>ul'Ue • opeq ( pJ'ilell&IN; O_BIJCU.YIO_I.DOBLY, S_IUAI) ) , 
:U ( pDict• >nl"il• ■■ ·l I 

r•turn 1, 

p!>ict->offCUrr ■ sot., I/ jZp 

// R•ad tM Hrat Pboa.icia.fo ■ t.ruc:t 

if ( lHek( pD:1,ct->Drila. 50L. SDlt._51:'l' ) -- -1.) 

r•tw:u 11 

414 

it( z•ad( pDict•>nJ'il•• 1,{s,Dict•>Pllonie), sb:;eof(Phoo.icinro} ) I• ■iz.ot(l'honicl:to) ) 
:return 11 

return 01 

} // ad ht InitPbODicTr••I cbaz- -Pl'ild .... DictContext •~ict.) 

/ / Clou the dictio.uxy file 

cloa■( pDict->nl'ila J, 
} /J 4md void Qu1tpbon1cTr .. , Dictcantext •pDict ) 

int S•archPbanicTr .. ( DictCcmtu:t •tiDict. unaigi::iad uPhonic:C:oda, :blphaais~ aZlapbHb, DictContext 
•pNawDict. illt •pWo:rdPla.g > 

DietContu:t CUrrDict, 

if I p:1):1.ct->PbonJ.c.offSon •• or. ) 

xeturn P'ALS&J 

II Cat t:ha fir•t ll0de. to look at 

Cu%:'Dic:t,offCu.rr • pDic:t->Ph0nic:.offScn1 
if ll•••k( pDict•:>11.l"il•, p!)ic:t•:,fbonic.otfSon, Sll:l:_Stt ! •• -1) 

rat:.urn a, 

if I rude pDict->ni'il•. ti(CurrDict.Pbonicl, si:Ho!(Phoa.ic:Jnfo> ) J• •h-af(PboaielnfoJ J 
return 01 

I I Search tll• c:w::a:•nt. 1.,,eJ. fc:a: the phonic code 
whil•I CU%rI>ict.l'baDic.l"lKmicCod• I• uelrocm.icCod• l 

// Break it tl:l.ua ia not a naxt node 

if( CurrDiot,:Pll.onic.otflru.t •• OL l 
break, 

Cu.rrDic:t.offt:"u= • CUrrDict,Pbonic,offNext, 

I I G■ t tb■ u■:xt node 

it tl••H< pDict-:iolll"il■, Cuttl>ic::t,Phonic.ofOlext, sxn_s•r ) •• -1) 
r•turn o, 
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416 

i!: { :r••dl pP;l.cl;.-:i-nPila, .f.(C'urrDict.l'bOAtcJ, •i'HOt [Plloaiclnfo) ) I• 

•izaof (Pboaictnto) ) 

r•tla%l1 01 

} // and. while( CU%"1;Pict,Phoaic.u1'honicCod• I• uP~icCod.• ) 

:Lt I CUn;Dict.Phonie.PbonicC:oda I• uPbonicC'ode J 

// Th• phonic CCIH VH not found. 

/ / S•v• tblll currut DietContut int pH•wD1ct 

.-cpy( pMIIW[lict, pDic:t, ah.at (DictCont:extl l, 

.,_cpy! ,lpMawlllct-:i,Phonic), A(CUUD1ct.Phonic), siuof (Pbaz:1icinto) ) , 

pl{■wDict->oftCUrr • C"urrDict.c!tCu.r:x, 

/ / Check to ■-• it ther• i■ a word hara 

if( ICllrrDict.Pbon1c.1'l&!J•[OJl,Ox01) I• 0} 

"'pWord.J'lag • TRDB1 

r■tuni Tll'Cll:s 

} // end int SearcbPb.oaicT:IC'H( 'DictCe1a.text •pDict, unsigned. uPhonicCode, lllphll•i•Typa eJeapha■ i ■, 

Dictccntext '"pll•wDic:t I 

WOrdbfo •G•tJ'i::i:■tlhonicWox-dt D:ictCo.ntaxt •pDict, WordContext "'Jlll'crd, 'it'ordinfo •plnfo l 

II 
II 
II 
II 
II 

;Ui.t xr 
w::r.sigaed char cL■n, // ~rp 

I/ Search to tb• word in the fib 

it ( l••-1i:( ~iet.-:>nJl'il•. -pDict->offC'Urr+•heot' l:Jhcnicln.to), SEIX_9JIT I •• -1} 

r•turiiQLI-1 

read! pDic:t-:,.nl'ile., plllfo + 1, cLen ) •• eLat:il 

ratnrn IIULI.J 

read( pDict-:,.n:rile., 1,(pin.fo[xl), 1 )1 

} while( pinfo (X♦+] 1- NOLL ) 1 

•pwora • pDict•>o!f.CU:cr + •is.eo! (Phonicl'.nfo) + er..».1 

if (piafo [1] iii D.a:01} 

I //lrp 

retu:i:n pI!l.fo, 

// jrJI, 

II jrp 

// jzp 

II jrp 

II j%p 

II j%p 

} // end lfa:cdI11.to •QatPinteho11icNordl DictContut •pDic::t, WordContaxt '"'pM'ord, llordlnto •plnfo ) 

Word.Info ""GetJl'ex'tPbonicNord( DictC:oatext •pDict, WordC'ontCJ!i:t •p14ord, Nord.Iafo •plafo J 

{ 

int !IU 

u.nd'JD•d char cL•a1 // jrp 

if (9Plfot:d. •• KOLL) // jrp 

I II i<P 
ntw;n 111JLI.1 II jrp 

// jrp 

// Search to the word in ttl• tile 

it' (l ■-■k( pDict•>nl"lle, •pWord, $JUt1!:_SET J ... ·ll 

.if ( read( pDiet-:,.nPile. s.cLen, 1 J •• l ,, 

read( pDict•>nJ'ile, plot'o + 1, cL.u ) ,.,. cL~J 
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•pln.to • ci.u, 

// jrp 

"" 
r■ad( pD1ct->D1'ile, 5,(pXofo[x]>, 1 )1 

} wbilel plnfob:++l I• MILL ) , 

•pMord +• cLan, 

if tpiafo [l] 1, Ox01> 

{ 

ret\J.Z:1l plnf01 

// jrp 

// j"P 

II j,p 

418 

II j,p 

II jrp 

} // Cid Wordinfo •G•tJl'atPboniclfo:rd( J:>ictc:oct•xl:: ,.pDic.t., Wordeoat•xt •i:,Nori,,, Wa:cd.lnfo •pIJS.to ) 
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i:.t.l 19 .....1 
i:.t.l 
i:.l v:, 20 

o<l z :: 
CG ~ i~: 21 
(.:J ~ ~a~:: 
0 ~.::;;1::~ 
0 8 <~;i:;-.. 22 
i:.t.l -1 ~'-'5~ 
Ozu.i~ou 
;:,.. ~ ~cl~~ 23 z ~g~~ 
i' ~<~,i~ 24 
<r: < "' 

~ 25 

0 26 
~ 

5,640,490 

, ................... ------····"············· 
• Copy:-i9bt Syaergetic• 103, l.HC 

• Warn.lD!J ConUdatial X&teria1 

+ l'ropert.y of! J~r-.r■Hcs 

• Copyright 1,,3, UH All l:l.91:IU IH•rvec1 .......................................................... _____ _ 
fineluda •cbp.h• 

lin~lude •))ach.b• 

11:n.!!ClUdll! •lstsqrs.h• 

tlL~elud■ ••rengine.h• 

extern int llaxA:aplJ J• The llaxUDWI L■ value for t:bh region • / 

/• defi1:1ed in bacll.c •/ 

U'fdet' l'EDDATIOK 

420 

int bachl'ilter■ [XPILTERS) • {O, 250, !iOO, 1.000, 1500, 2000, 2500, lDOO, 3500, 

4000, i150O, S000, 6000, 7000, IIOOO, iOOO, 10000}1 

hculif 

aldp FD •/ 

Ide.Us• ussro o 
/"'1'UJfC1'Iml'_DADBr-------

KAD1 l'indl.iait 

l>lCS'C, l'ind t:he :!anr h.i;Uat Ampl:itude■ tile pick. th• :a.oin Uoo:r:. 

Ilh p11ap - pointer to the uiplitud• array Cllhar• to look). 

UTIDII: Noi•• noor, 

*EHD_DJ.Du••••••••••••• ........................ / 
ldatin• POlR'l'S S 

int 7iadloba.it C int ~ l 

( 

int 

j. 

Kax.Amp[POIM'l'S) i 

for Ii • USJ:PO, i < POINTS, i+•l 

lla.XAZlp[il • Di 

:Cor Ii ■ tl'SDOJ i < JQ'ILTERSi i♦t,} 

for (j • o, j < Ponrrs, j++J 

{ 
if (plap[il ), kax.Amp[j]) 

{ 

~(j] -~[i]J 

break, 

tor (i • (PODrfS •1)1 i >■ 01 i••l 

i:f ( XAxbJ:p[iJ I• O) 

bnak, 

:atuu ~ [ii 1 

/'"rDll'CTlOJf_BV.Dl:r-------

JU.XI:: Pindltange 

»SSC; KaturD halt of the bandwidth that th• targ•t. tr~ccy i• within. 

- Page 261 - Docket No.: 13217.2 



:; 

6 

9 

10 

13 

14 

15 

16 

17 

18 

421 
5,640,490 

422 

fraq - Target fraquanc:y. 

UTODf: half of t.lla l:laadwidth f::-eq iB within. 

""""' 
:iJl.t. l'iadl:an!il'• ( int fraq J 

int 

fer (i • o, i < NFILTl:RS1 i++) 

H { 1:l:'aq > bacl1:l'il.ter• U) H• 

fraq < bacbFiltu■ (i+ll I 

return ( fiDt) ( ( (:bacbrilt■r■ li♦ll - bachl"11ter■ [11 I / 2J + 0.5)), 

rat.urn 01 t• aatifie■ Ui9 coapiler :but it abould never get. h•r• •; 

f•PDHC1'lDM_D:AtlP.•• .. • ....................... ,. • .,,. 

DESC: PiDd • elo■e lrequ.aey lll • node 

freq - h1911U-ncy to find the freq c:.lo ■• to 

range - P1u■ or IU.SLU .-:iunt to ■■arch within 

"'p1Qrll&tlts - list c:! po■dble :l!req1,u111.cie■ to ■H%C!h. 

:Rr"lf1)'N1 0 - if no t!r6flllancy we■ elo•• to th.a target frequency 

111.t l"J.n.dCla■ a!'raq( int Li:ait, iat freq, in.I: range., ■ truct 1!:EQaills "!r ... } 

int 

int 

int 

■um. • 01 

■'USICount • 0 l 

fa%' {i • tlSSP01 i < KrrLTSJtS, i++l 

H { r:r ... -,aapl[iJ > Li•it .. 
(fr&Dll•>ffreq[i] > lfr■q - ratage) 

■Ula + .. fr---,t.Cnq[il, 

~umeount++1 

if l ■u.Countl 

return {(int) l•um. / .aumcount + D.5) I 1 

J•r:Jlf'CTIOK __ Dlln••••••••••,.••••••••10• .. 
ll'AD1 C&lcSlop• 

DSSC: Given & :aasiaua. oe 3 pointa1 find th• aVt1rag•. 

IK1 pValu•• - ptr to l value•, I:I! tbe.r■ are only t,n::i points th911 pVa.lu•a [2] 

i• th.• J.ocation tllat •hould ti. sero. 

OUT, 

RJ:TtfU: O - if Ollly ca.• valu• to look •t ol' if the aloPII ia rMllY !taro. 

10DD_UAD ..................... / 

i11t CalcSlope( UIIT. •pV.luH l 

, .. Jrow calculate tU •lop• -.ith wb.&t w• :found•; 

H (pValuH[O] ii: PV&lu .. [:Z] l 
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z ~l=;;;;:i:5 
z re<~~~ 24 
'<-< ~ 

~ 25 

~ 26 
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•l.H if (pV,t,lUH (2] I• 0) /• -.r• both to] -d [21 zero? 

nturu .ab• (pV&lUH [ll - pV&luu [1) I, 

•l■- it (pValu .. tO] !• 0 ) 

z-•turn aJ:,•IPV•luea(11 • pVa.luea[0Jl, 

retum o, 

1••·········································-------
• SaoothliU.Slope - U•• • )pt. av•:ra9• to ~otb tlul 1uaSlop• valu•. _________ ......................................................... / 

atruct HIGGDIS ~fra.ie • fr.start, 

int COUZ1,tar, 

._l.u.■•133, 

l!ri!IJUI .. fr.--- >11ext1 

ca11.tinua1 

CD\IDtU • 0-r 

if ( fr&M- ,-prev I • HtJ'LL CG. 

trama->pZ"W•>t.yp,9 -- •v• J 

valua■ [01 • t'r--=-;,,prev->•UDSlop■, 

<:!OWltar++1 

valueO0) • o, 

value■ [l.l • frua.e->aua5lopa; 

COUDt■r+•J 

if { fraae->n.xt. I• NULL ,, 

frae•>nut-:i-typa •• • v• ) 

Talu•at2l • fraJH•>:iazt-::-■UIISlopa, 

counter•+; 

trame•:>■umSlape • (vduea [OJ • values [ll + v&lu■■ [l] l / counter; 

• C.1cSuaSlop• - At e.ach nod• 1111 eh• 11ICGIKS lilt find tha •lope 

• ot ■acb. !a~t aAd •\ID. tla• ah ■olut• v•lua of tbe alop••. Thi• 

• nUlllbar i■ an indica.tio:n. of ~b• rat. of chat1-ge cf all of tti. 

void 
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range, 

valuea(3], 

CCIWlt■rJ 

426 

int CUffLUIU. t • o • 
Pravt.1a1.t • o, 

JlaxtLiait .. 01 

/" Calci&l•t• t.he auaSlope for ucb node • / 

wnila ( fr... I• lfVLL I 

lf,da:fin• Ltxrr_URIC 

#ifdef Ltxrr_■SH 

fr.-.->pai • 0, 

fr-••>•uaSlop• • 01 

/'• Find • •oieed node • / 

if { fr ... ••>typ• 1 .. •v• ) 

i:f I fraae•>type .... •o• ) 

fra.ae • fr ... • ►••xt, 
ce10.tizu1e1 

cconter • O; /• only allow 4 formant• •/ 
--•ti T•lue.■, D, 3 • d1eof(Ul.t) ) I 

Cu:rrLiait • Fizu,1Li.m1t( frUle•>ampl ) ; 

Kay want to go back to thi• •/ 

U ( fraae->prev C• ll1;7LL •• fraae•:>pr■v•>~ •• •v• ) 

PrnLiait - (PraYLiait • FindLiaitl fr--•>praY->Ull)l I) < currLia1t ? 

if ( fr....,•>:aaxt !• Jl'IJLt Iii.I< fr-a-:>ae.xt->type •• •v• ) 

Jlut..Lbit - (HutL:lait • Findl.illit ( f:r:ai■->ne.xt->&IIPl ) ) < CUrrLiait i' 

lfaxtLiait I CUttL.ialt.1 

t■Ddif 

Ufd■f LDllT_mntS 

/• Do D.Ot inelude the fv.ndiaentlll • / 
for t i • 11 i < Rl':U.n.RS, i+-+ > 

U! ( frUM->ffr■q[i] •• 0 I 

contiD.ue, 

u: I (tr ... •:iotyp■ •• •v• .r.• 

bruk, 

frame->upl (il < Curz'loiait.l 11 
i:ou.nter > f ) 

.if ( fx-... ->ffreqt;iJ > OQQ 11 '-'Q\mte1: > "' l 
br■ak.1 

ru.ge ■ PiildRange{ fr&aa• ►ffnq[i] l, 
if ( fr--••>pr■v l• WLL Iii, fr--.->pJ:ev->typ• I ■ 'Q' l 

val11.H [0] • F:l.i:r.dCloa•J'req{ h'eTloiait, fr ... •>ffreq:[11, 
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fr-•>aua,,&lop• +• CalcSlope I valu•• ) , 
couat•::++1 

if ( c:;ounter > 0 l 

428 

fraa•-:.•..Slop■ - tr&me·>•UD.Slop• / CO'm).t.er, 

/* t■■p tr.ack of th• nu:ab.r of :to:m.aAt• tltat Nnt into .aumSlop■ */ 
fr-11->PIU • CO'IUl.t.ar, 

1------······················----
• J'incUtet.1 - riiui &LL tlla ■iniaUIU in tb• auaslo;pa data. 
-♦-----···" ................ ________ ........... , 

void l'i114Pl1Il. I &truct. lUOGIKS •fnaatart ) 

""'•{ 

■truct IIIQQIHS •frame • f:rui■tartJ 

"'' 
int 

.111. nl; 

ainia-. fllwlb4rOJ:Hod.H] [.i) 1 

aincnt • o, 

j• Don"t do aJ:1Yt:hing witb tb■ last nod• in th. liat "'/ 

while ( truie I• HtJLL ) 

~lag ■ J'ALSl:1 

:t!!ra--~pmi • o, 

continue, 

t• Nk& •ur• tbat tli.■r• -re at l■••t tvo fotaant■ in ■waSlgp■ • / 
H ( fruie- >Pili < 2 I 

{ 

:lrae->pm.i .. o, 

/" STAJ;TOP • :If thb ia th.a Ur1t. paint after a non voiced ■•ct:lon tll.an 
pick th• firat point act.er the ao\md !J•t• 9oing. 

if ( flag- •• J'.J.LSJC '" 

((Uo&t)fraae•>L• / (tloatJl&a~l) > .3 ) 

flag ■ TatJJ:1 

ainieuu(zincntJ [O] • fr-.-;;,,•ua.Sl0p11-, 
ainiauaa lziuc11.tJ (l.) • fr--->loc, 
traae-,p•d • 11 /• Flag tut thi• laicrobe is a 

;• IIIHINUK - l■ this one,, le•• than botb ti... n~t &ZLd previ.ou■ valuea7 •/ 
el■• if ( tr ... - >Pr•v I• XULL a.o. 
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ab1ia.a1 C•h1cc.t] [OJ • tr.-.,-:,.41.1&Slop•1 

-.iniiawu (mincc.t] [l] • trUM:::->loc, 

:r:raae-:,,pai ■ i, !• Pla; that. tbi■ aicrcm• 1■ a 
poi •/ 

f:r.- • frue•>Dext1 
f:raJN.->pmi ■ o, 

aiacat++1 

!lag • n~, 

f• IJIJ!LEC'1'IOII - Th• alop• cocing iato and l•av.ing thi• point 
• dithr ~••tly lilt• _I er \_ •/ 

•l•• it I fr.,...•>prev I• !roLL u 

fr,...•>next l• KULL "" 

tr,...•>prn->pai •• (I &s. 

:r:r .... •>nut->pai •• O ) 

al • fruaa->■11&5lop• - tr ... •>p:c-eT•:,,■uaSlope, 
a2 - Er-.-:.n-.xt->au-.Slop<a - :r:r .... •>UlaSlap•, 

:U!, <1111 >au~> o ,, u.1-.1 > ab■ fal • •» 11 
(■I.< DU, a2 <I! 0 IUO ab■ (ml) > B1(m:2 • 1l)J I 

J11Ul.iaum: [m..tlcntJ [OJ - er .... •> ■'U&Slope, 
•iDiawu[m.nC-Dt] [1] • traJU•>lOC1 
fr&11e•>pu. ■ 1, 

■in=t++1 

Uag- ■ nva:, 

fr ... •>pzi ■ 01 

,-.----------···············-------
• CorrPJCt't'ot.■ - Correlate hJ: to Ls. heh c>! the l>Ml: point• ■hou.ld. 
• corr•l■ t• to a aax in tlle t. ■ (ea.velope) data -d a :aio. in the 
• ■YaSlop• data. 11; uy be OU by one ti»a le,paD.t but DOt JlllCll 
• aor• th.all tbat. 

V0id ri1;1.1U'm2 ( ■ t::n.ct lllQQDfS •t::nuta..rt. ) 

■truet 11:IQQilfS •fr..._ • fraat.art.J 

900t.KA!I' 7irat;Tb.J 

wbile ( fr_... I ■ Jffl'LL ) 

if ( fr&JN.-;,,type I• 'V' ! I 
fr---;,,prev •• :m:rt.L 11 
h:·--·>DUt. ..,,. NtJLL} 

frame ■ frame-;,,.nut1 

F:1.:r ■ t.Thle • 't'JI.UJ:1 

While I e:r ... I• KOLL 
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frd•->nUt. I. WLL ·" 

/• make •'Ill'.• that thue were et l•••t two fora.ant:.. that. want into 

cal,culati111J aU11Sl0P• 11 / 

1::na•->pai .. l'ALSIC, 

fr~ ■ fr&aa-::>11at1 

c0>1t.1nua, 

fraaa->pmi • PALSliCJ /• reinitialize to O • / 

/r. Find the -.ina in U.. ■U..Slope d11.U, • J 

if I fr-•->■~lop• > t:rua->pr•v•>auaSlape 11 
fra.me->■UllSlape > fr-•::onut:.-::>■ua.Slope ) 

t• 'l'IU.a point. h not a min •/ 

t• Don't drop through if it'• not tlla !'i:ratTUlA: •/ 

U { .-i:rst'T~ I - TROE ) 

frama • fraa■->DeXt1 

continua, 

/"' 'Th• fi,;ut tiJu into a TOic:ad. 1aet:L0n tind either the U:nt ....,x in 

or the f:Lrat :ain in au&61ope a■ the l!ir■ t Plll. */ 

/• ita a •in in auaSlopa ULd Fir•tTi.Saa ii t.nie • J 

PiraU:;la9 • FuJ!i:1 

fr•e->pmi ■ nm:, 

frame ■ fr ... •>ne:.:tJ 

a.rap any further U tbh ia tb• !'iratTall • / 

/* Don't want to 

fram•-=-L• I 

co:cit:inua, 

/• Hud the ~ in tll.a La • t 

/* i■ t.hia point a max1 .,I 

H { cr.-.->L1 > f:raiae•>pre.,.•>L• ,,., 

fraaa-:,,La > traae-,naxt- >lJ I 

PiratTiatl • !'M.SJ:1 

f~--->Pai ■ TR.C'I, 

•ln, if { i"ixatT;ill• •• '1'J.lJ"Ei J 

J• Don't check any further it: 'We're at.ill looking" t:or the 

:t:r .. • ■ fr.-•>Dt1:s.t1 

continu•, 

•l•• if { tr ... •>prav•:,prav I ■ JnlLL •• 

tr--.•>Pr•v·>pre.v->t.ype •• •V• I 

/• 1• thi• point a~? "'/ 

it I fram••>prav->LI < fraJU•";,,t.a r.• tr.a1N·>:cu1~t->1JI < 

I• 11 tl:1.11 pr•viou■ po.i.ut a max? • 1 
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/• i• tll• pr•viou.--pr■Tiw• pi::iint • MZi' •/ 

•l•• if ( fr ... •>pr■V•>prav-:.prav I• ll'Q1,I, ,, 

:fru••::.pre,r-:,prev->prav•::,,type 

•l•• U! I tr ... •>Dm:.t-;:,,naxt 1~ Kt1tJ'., 5, 

frd.lt·:.Mx:t•>n•xt•>t:.ype •• •v• I 

/• b tlle llU.t poi.Jl.t. & -...:1 •f 

i! I fr ... •>n•zt->U > ?:c ... •:n1•xt->nal:.->t.■ 1.5 

fr ... •>a.ext:.->LI, > fr....,•>L• ) 

/• is the nut-llut l)Oint • .ax? •1 

•l•• it C fra•·>ta.exl:.•>11.xt->11.,.xt ,. >n:JLL ''-

fr .. e·>n.xt•>next-:.next->type 

fr,._ ■ .t:r ... -:,aex.t, 

f• End of lir•t vbile loop • f 

/• :Ind of aacond vb:Lle loop • / 

----•••••••••••••••••n••••••••••••• 

• l'indPKU - Salect HI.I po~t.• on th• .. :u 01: w over the :Ur•t. ll&lf of 

• & ,.oicad ■ action. and froa t:.U Aina of •IJ3ll.SlOIM' ovu U. Nck J:Lalf, 

void PUl.d»tlll ( ■truct BIQQillS •txaatart } 

■tract •1oonrs • h:aae: • fraat..rt, 

int :max, 

r .. c.hada&xi 

vbile { fraaa I• troi.x. ) 

/• r:Lod tl:le :b-4tgi:ming voicad. Heticm. • / 

it' ( f:r...•:,,t;ype I ■ •v• ) 

coat:lll.ue, 

/• 1iP4 t.ha Pdi.Dg vol.cad ■•ct:1.on • / 

whil•{ all.dt:raaa-:,,nut I ■ WLI. U: 

.nd.f:r,,_•>nut->type ... •v• ) 
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if { eudf1i.uMl·>LIIJ :,, :&a.II: I 

...x • adfraae•>L■ 1 

whil• I fr&1U1 I• c.dtr.__ ) 

/• iaak• •ux• th.at thu• w■r• at lM•t two fora&At:• in ■W11Sl0pc •t 
if ( fr-•>pai < 2 ) 

{ 

canti.nue, 

if { fru.e->pr■v I• WI.I.•• 

frUl.■ •>Illlll:t I• !lll;JLL (of! 

frne•>prP->type ■■ •v• ,, 

frUle•>nut->typ■ •• •v• ) 

if ( lr■acbadmaz } 

if ( fram■->Ls > fr-•>pr■V•>LI li,t, 

fraaa->L■ > f1iU■->ZlUt•>L■ ) 
fraaa•>pai • Tl'O'l:1 

if ( fr&me->L• ■■ aax I 

•l•• if I fru:i■->■1W!Slopa < t:r .. a-'>p:re'll'•> ■umBlope •• 

fra■·>•um.Slop■ < 

tram.e->pai • Tll.U!:1 

/ ..................................................... ••••---------
• Pi.D.dtn::t.voic■~ - P'io..c1 0- ae.xlmua in tll.■ La data for each 
• 1,lDVOiCed •■ctiOD ■lld. label it. the PXI. --------······················••1 

void 

P'illd'OnvoicedPJII I •truct KIGGINS •t:anatart ) 

■ txuc::t IIIC:QDl'S •f:c-ame • t:raatart, 

int max; 

While ( rra■ I ■ HtJI,L I 

/• Find th■ b■giti.ni.Dg TOic■d. ,11■cti0l1 •f 
if I fraa•->t::tP■ I• •1;1 1 J 

!raae ■ fr ... •>ne11:t, 
continue, 

/• Piud. the nod• with th• 9raat••t Ls ii:, ~• w.voiced. ■ ection "/ 

max • 01 

wb.ile{ i:rma• J • HOLL "• 
fr ... ->t.ype •• '11' ) 
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Ult ■ C:r .... •>LaJ 

a.xr.r- ■ cr-•1 

aaxfr&me->Pllli • T201:1 

438 

1••······ ........................................................................................................... . 

., ot t:tlia wrd ar •inc• tlla la■ t. l'III. 

•otd 

PIIIDuratioa.( •txuct BJGQDf'S *frmat.art) 

iC C Cr-.i->type I ■ •v• "" 
fra.e•;,,type I ■ 'ti'' ) 

frue ■ frme•>next, 
coa.tillu■J 

counte:r • 01 

•bile ( frue I• ROLL -'• 

ccnmtar••1 

.if ( :fr ... •>pmi ... '1'1.UE ) 

fraa.- >pai ■ counter, 
COUllter ■ o, 

/* D~tion for unvoiced pei t• t:.h~ lugth 0f the unvoiced ■■ct.ion */ 
•l•• it ( .h:·---•>eype •• •tr• ) 

cow::it.r ■ o, 

tfr... ■ >rat.Li 

vb.11• I fr_. I ■ HULL c.r. 
traae->t.yp• ... •a• J 

cow:i.ter++, 

it I tru.e-:,.pai •• Tl.Ill ) 

H ( t:i:rae t ■ NOLL l 

tf;i-.. a•>pai ■ cau.o.tar, 
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, ....... ---------······· .. · .. · .............................................. . 
• 07!.lyO:DaPoiut •· Pick the low .. t a-u.m.lop• of continuou■ tai poinu ................ ·····••/ 

void 
OSL1y0::n■Po:int( at:uct !IIGGIHS •.:tnutart) 

:int Found • FALSB, 

■ truct BIOODl!I •fra:a. • f:raa:t&rt, 
■ truct s1a~ms •startl'zuZon., 
■ truct KI.GGDl'S •1nd.P:aiZOD.■ J 

Vhil• ( fra• I .. NOLL I 

/" rind tha (Urst/n■xt) PNI 
(potnt/2"one-) • J 

} 

Start.PmiZon.111 • frame, 

:er .... • Startbi.Zone, 
wbil• ( frAIN < lndl'a!Zon• l 

if C fnae->1u.aSlop■ < LowHtlllope ) 
t.ow■atSlcp■ • tr---->•WDSlop■s 

frUI■ ■ St:&.rtl'JliZDil■ J 

wl:&il■ (tr ... < D.dli'aiZOne I 

tr-->pmi • ru.s&, 
Pound • TIWB, 

frame • fraae->11.ext1 

, .............................. ________ , _____ __ 
• OotsiutJUni&uaa - ? n ..................................... _____ .................................... ____ _ 

11!clef o,JTPtJT_XllmlUICS 
void 
Outputllln~ ( int *"llini--.s, int q.inc.nt ) 
( 

axt■rn ■truct COJDIAHDLIW clo, 
int it 

if (ainfptr J., JWLL} { 

for Ii • o, i < ll.iG.cnt.1 :I.••> 
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pri.at.f1•11s14•, C•t:Pi.l■Loc•Hoi:i( :aini11l1llU[il [l)) l1 
pd11.tf I •\t'id\n•, zi.1:1.illU.lu [iJ [OJ ) 1 

fpr111.tffain!ptr, •-.:ld", GetFihLoc:ation( m.inill\Dlls(U [ll 11 
fprint:f(•infpt-r, •\t\d\n•, •irli.Jlulu[iJ [0] )J 

hndit 

/•P"11HCTI.OK_UAD,R"------

ll'AD1 l"oi:11tx11xI1:1twU.ig•nc:• 
D:ISC: C...kulat• tha point af Ka:r.iaua Intalligance 

00'1', 

aS"l't1U: 

IIOTZS, 

•:1!rs,1tart - ptr to node in U. llIGailfS liat containing info for 
t:hi• l.0240 aeetioii of' data. 

11 'l'&ka tti• Jl.iniaaa 4 pt slope and u.H, it. 
al rcr .. c:h node, dacid■ which aod•• to u■■: Don•t want to look 

•ao_BDD 
TOid 

at Qui■ta or thlvaic:.d.. 

Q•V•V 

2) Find th• aul:I.Jwa Illa of slcp■• &C:COH tu ZIGGINS list.. 
····••1 

Pointllad0t.■ll:l.g11I1c:• ( atni.c:t EIOCU::NS •f~tart J 

I• 

CalcSaaslapa( f%911t.&rt ) I 

S:aooth.!lua!llop■( fxaat&rt ) 1 

S:aootb.Sml!llope( f:nuit&r:t ) , 

J'i:a.dNll ( fxutart ) , 
J'indtJn-roicedPXI ( traatart ) , 

PXIDuration( fraatart), 
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/•C_lln.Dl:ll_rILr'------•••••••••••••••••••••••••••••••••••••••• 0
• 

: po••ibla.c """ DISC l :IO\ltlll•• to handle th• po•aibiliti•• array .... 
01IXD. 

'' 
DA'l'.I CRV..'nD, :n Oct 1Sl!il4 

Copyright Synars;:etica 19!3, 1994 

11',t,n.1.Ag, C'onfid•nti•l Mat.rial 
Property of Sy:n■r9atic1 

copyright U!l3, 19'4 All llight• X•••rvad. 

SYNOHIS1 
*SHD_BIDD. ............ ,. .................... _________ ..................................... / 

liaclud■ •aru!'fin■ ,h• 

Unclude •dJlp,h• 

linclude •poaaible.h* 

/•rtDICTl:ON_~D. .............................. ., •• ,..,,. 

-· Dl:SC: 

DI, 

"""' -· IIO'?ZS:, 

Iait.iali:iaPos ■ il::il■ 

InJ.tialita a POSSIBLE'• array. 

"JCHD_lllt&DD .... • ........... .,.,. ____ ••/ 

void :InitidiHPOHible( POSSIBLE •Phon-. ) 
{ 

int 

/" In.it th• data ■r••• - aqrt((lau• ~ lltd} / ■ td.) 0l • lfumb■i:O!Valu.■) mut 
ba l••• tbaa Coc.i!!id.enc■ 1100 • 90••2, .10'- i ■ tbe vorat allowable :mat.CA•/ 

Utd■f Ulrl'IL_Bln"Tn 

l•lae 

.. Ddif 

l 

CollfidGC■ • sqrt( {double) 8100 ,. {d0uble)ll'U&berl>fVa.lue11 ) , 

!or ( i • 01 i < DX_PO.SSIBII.ITIS.S: i•• } 

Pbo:n•• [:I.) ,p • 01'fDl0tlJll_l'.ITlih 

Pho:I1-•[iJ .c • C0n!idence1 

for ( i ■ 01 i < KAX_l?OSSIDILITllSJ i++ ) 

Phonemelil ,p - 'DNKNOMlf_PAT.Hr 
l'ho:a.-.e[iJ .c • Ox7P'ff1 

/*FmfCTIOD' _ DADKR.••••• •••••••••• •••**** 

msc: ?n••rt • 1:1•• v•lue iot.o • POSSIBLE uray 

oor, 

R=><, 

NO'l'J:91 

;IN'D_HEADKll•••• ......... -----

TOid pln■ert( POSS?BLJ: ..,p.J.nay, io.t Paacii, tloat CcnUdllll.c• ) 

int 1, 

fer ( i ■ Di i < ICAX_l'OSSI1'ILITIES, i++ ) 

/* rind the index •bere thi■ c:an!it141nce Talu• fit• 1n aacui:Jing order "/ 
U ( conUd1mce c pAnay[iJ .c ) 

br .. kJ 
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if I i < XAX_P09SrBILITIJr!I ) 

Index • i1 

/• P\l.llh everyelling up in tbe array * / 
!or ( i • (~ _ P0SSI81LITIBS - 1) 1 i > Index.; 1- - ) 

pA.rray [i] .p ■ pArr&y [i-11 .p, 
p1rray[i].c ■ pArray[i-1),cr 

/■ 1uut th• n•v walue • / 
pArray[Indexl .p • PHcii 1 
:pArray[IndaxJ .c • Confidence, 

l>istucelProllial:1111ty 

446 

Adju.t th• :SU:clidean di•t~c• to • p:c-gbabilil:y valu• b. hl1a :t:'~• o! 0-.1.CHI 
u■ i.ng tile :r:orau.la 11 - :i/11.m ► /{a.-l) • 100. 'Dli• way t:he sma. of the 
conf:ld.oc••• will add up to JOO. 

•Phon .... - pt;- to the possibliti•• array to convert. 

. ...,, .,..,.,=----........................... , 
YOid Di■ t.al:i.c■:ZProbal:>ilityl POSSI!:t.11: •Phan ... l 

int i, •ua, •mac:ntr 

/• .ld.jult the EU.clidean diaUJlc• to • pro!Mlbility ..-a.lue 1-Jl tb• rang■ oi: 0-100-
• uaiag tha foraul& fl - 1/sal / lo-1) • 100, Thia W&'f the IWIL <if the 

• COl&fidmc•• • will •d.d. up to 100. ■ / 

!or ( 1 • ■ua • aumcnt • OJ i < Xl%_:PO.!I.U~II.l:TIZS1 i+• ) 

■uac:nt•• J 

n. • 1. T&lua •t 

■'OIi. +• PhonaBoe[i] .c + 0,5J 

11U11.Cnt++1 

tar ( 1 • Or i < DX_JIOSSIBJL:t'l'll.Sr iu ) 

{ 

i.f ( Phan ... [i].p 1. lDOJfOMH_PATll J 

Phon--[i].c • (1.0 • !Phon ... UJ.c / (Uaat).um.)) / ■uacrat 

• 1.00.0, 

else 

Phoneme[i] .c • 01 
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/•C_BSADSR_,:u .. ••• .. •••••••-----• ........................ ,. • .,.,,..,..,.,...,.,,..,,..,.,,..,., • .,,. • ., 

!'ILE 

o:a:sc 
>ADS 

O!llmt 

: probeble.c 

; Prob&blity tabla■. 

'. 
DATK CRDTm1 ll Oct lSISl4 

copyright synergetica 1':U, 1!194 

W.uuing C:onfid•ntial Kat•i;i■l 

Prop•rty of" Synug•tic• 

Copyright 1993, 1''4 .lll J.ight1 •esened 

SntOPSIS1 
•JDID_JrllDIR .... • .. • .................................... ,. ... ,,, ........... _____ , ____ _ 

doul>J.e l'rooability[°'OO] • { 

1.00000. O.Ul020, o.,u040, 0.576060, o.,u100. 0.'50120, 0.95lU>, 0.9U20D, 0.9Jfi000, 0,92&2!0, 
0.'2034, 0,91:14120, <l.!OUIO, O.H65'0, 0,1116'&0, 0,110760, 0,17218, D.8i50l0, 0,1571.&0, 0,10320, 
O.UU.:&, O.IJJUO, 0,125180, 0.111100• 0.810l40, 0.102580, 0.794,U, 0.'711,lCO, 0.7'7'410, 0,771!20, 

D.7Hl8, Q,75'510, 0,74UIO, 0.741400, 0.7338'0, 0.726340, 0.718H, 0.711310, D.703HO, O.liH540, 
O.H'16, O.Ul&OO, 0.'7400, O.U1200. 0.1559.940, o.,52720, O.HSS2, 0.6llli0, 0.'31240, 0.6"24140, 
o.u"101, o.noe&o, 0.603060, a.s,6120, o.sn200. o.582320, o.s1s18, o.568Uo, o.5,u20. o.5ss200. 
o.suso, o.su.uo. o.sJ.:12,0, o.s21100, o.s22110. o.ns100, o.sos,2,, o.s02uo, o.onoo. 0.00200. 
0.41394, 0.171700, 0.471520, 0.41!i5t00, 0.45,300, O.t:IJ2.150, O.H726, 0.441300, 0.-135400, o.n,540, 

0,42372, 0.41?!40, 0.412220, D,406540, 0.400,20, 0.3953:il:O, 0.38980, 0.384300, 0.37U60, 0.373'60, 
0.!611:2., 0.3'21:2.0, 0.357580, 0.352310, 0.3-41220, 0.342120, 0.33706, O.ll20i0, 0.327010, 0,32:ZUO, 

0.31732. 0.31.2500. 0.3077'0, 0.30302D, 0.2!13<10, 0.2'37.10, O.:ZHH, 0.214fi20• 0.21101-tD, 0.275720, 
o.27134, 0.2,1000, 0.26:1720, 0.458410, 0.254300, 0.250140, 0.21606, o.2-t2000. o.naooo, 0.234,ois:o, 

D . .:13014, 0.22U80, 0.222460, 0.21170D, 0.21,UIO, 0.2.11.300, 0.207'8, o.2o.coa0. O,l00S40, 0,1'7050, 
o.uJ,o, o.:i.,0200, o.116140, 0.1us20, 0.110240. 0.111020. o.1nu, 0.170100, o.u1s10, 0.1,,s,o. 
0.1&152, 0.15&54.0, 0,155620, 0,152720, 0,10110, O.U?060, O.UUO, 0.1415,o, 0.131110, 0.136220, 

o.1nn. o.u1040, 0.121520, 0.12&020 .. o.r.ills&o, 0.121.uo, 0.11876, 0.116.f.20, 0.114100, 0.111340, 

0.10,,0, 0.107tOO, ,O,l.05240, D,10)100, 0.101000. 0.0HHO, 0.0902, o.ouuo. 0.0,2'60, o.o,oHO, 
0.001,. 0.0112,0, 0.015440, o.ou,,o. 0.0111&0, 0.010120, 0.07160, 0.076720, 0.075010, 0.073460, 
o.071116', 0.010300, o.OU760, o.o"Ho, o.o,s,10. o.ou120, 0.06211, 0.06100, 0.0,0100, o.osa160. 

O.OS744, Q.056140, 0,054860, 0.053600, D.052380, o.osuao, o.osooo, 0.048140 .. 0.047700, 0.0tHOO, 

0.04550, 0.044440, 1).043380, 0.042360, O.OU360, 0.04.0360, 0.03'4.0, 0.038460, 0.037520, 0.036620, 
D.03572, 0.03"860, -0.034000, 0.033180, O.l223fi0, 0.031560, 0.03078, 0.030000, O.O:Z9260, O.Ol8S20, 
o.oz1so. o.o:n+oo. 0,02020, 0.02.s,40, 0.025100, o.02tuo, 0.02312, 0.021200, 0.022600, 0.022020, 

0.D2144, 0-0:ZOUO, O.Ol0340, 0.019800, O.Ol!J:280, 0.011780, 0.01828, 0.0177.fJO, 0.011320, 0.01'HO, 
D.OL&"40, 0,015.H"O, 0,01552D, 0.015100, 0.014610, O,Ol.4210, 0.01390, 0.013520, 0.013140, 0.01.2780, 
0.01242, 0.012010, 0.011,.to, 0.01UOO, O.Ol.1010, 0.010710, 0.0104', D.Ol.01'0, o.oouao, 0.00,COO, 
0.00!'32. O.OO!OliO, 0,008800, 0,008540, D.008300, 0.008010, 0.00782, 0.0075-110, 0.007Jfi0, 0.0D71'0, 

o.ooi!t, 0.00,120, -0.00,s.:rn. o.oouto. o.oou10, 0.005,,o, 0.00511, 0.005600, o.oosuo, 0.005280, 
D.00512, 0.004:n:o, 0.004800, 0.004660, O.Oo-t5:il0, 0.004380, o.oot:.:4, 0.00-ilOO, 0.003980, 0.003860, 
0.00314, o.oo.u20, 0.003500, o.oo:nao, 0.003210, o.0031ao, 0.00308, 0.002,ao, 0.002110. 0.0021so. 
0.00210, 0.002,20, 0.002520, 0.00200, 0.0023'0, 0.00:2210, 0.0022:2. 0.002140, 0.002060, 0.002000, 
0.00194, 0.001.no, o.oouoo, 0.001Ho, 0.001.no, 0.001.Ho, 0.00151, o.oois:zo, o.aou.ao, 0.001420. 

0.00131, 0,0013.10, 0.001:210, 0,001240, 0.001200, 0,0011'0, 0.0011:2, 0.001010, 0.001040, 0.001000, 
0.000,6, O.OODHO, o.oao,oo, O.DDDl60, O.OOOl40, 0.000100, 0.00071. 0.0007H, 0.000720, 0.000700, 
D.00068, 0.000'40, [l.0001i20, O.DOOliOO, 0.0D0580, 0.000560, 0.00054, 0,000520, 0.000500, 0.000180, 

0.000•,, o.000Ho, 0.00000, 0.00000, o.oootoo, 0.000110, 0.00031, o.oo □3io, o.0001to, 0.000:Ho, 
O,OQOl:2, 0.000300, 0,000300, Q,OOOliO, 0,000280, 0.000260, 0.00026, 0,000240, 0,000240, 0.000220, 
0.00022, 0,000200, 0,000200, 0.000200, 0.000110, 0.000110, 0,0001{;, 0,0001-GO, 0.000160, 0,000l60, 
0.0001-t, 0.000140, O.OODUO, 0,000120, 0.000120, 0.000120, 0.00012, D.D00100, 0.000100, 0.000100, 

0.00010. 0.000100. -0.000010. o.ooooao, 0.000010. o.ooooao, 0,00008, 0.0000.ao, o.aooo!io, 0.0000150 
}, 

/••··························································------
Thi• ia thei .97S column of th• atudant di•tributioIII curve. 

ValuH 1-lO incluaive U'♦ 'Wliqui•ly id.ntifi11d. 
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it ID > 30 '' ll < 35 ) 

else if (D >• 35 -'" D < 45 } 

XQO.ex • 31, 

•l•• if Cn >• 15 ,, n < ~0 } 

•l■a if (D. >• 10 •• n < 500 ) 
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Ind•x • 33, 

•ll• if (n >• 500 ) 

Indu • 3i1 

450 

.......................................................... ____ _ 
doubt. l'ndictioa. [351 • { 

o. /* Pt.I.Cl ■OLDSP. TO on.srr no.: tno •/ 
12.706, t.303, 3.112, l.776, 2,571. 2.417, 2.36!5, 2,306, 2.2'2, 2.:.::;u1, 2.:.101, 2,179, .L1110, 2.H5, 
2.1J1. :2.120, :2.101. 2.091, 2.ou, 2.oeo, :2.oH . .1.on, :i.ou. :z.o,o. 2.05,, 2.os2, 2.0-n. 2.01s, 
l.04:2, 2.021, 2,000, 1,9'0, 1,"D 
), 
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// dapleio .c 

tincl'"1e <•tdici, II.> 

tincluda <window■. b> 

void lnitCom.(int port) 

int ur1 

DCll dc:h1 

COIISTAT Ca.lSt.at.1 

idComD•v • 0p«t1:1,c~c•c0Xl•, 102,, 1221, 

O.tC'-SrrorlidC!odl:av, .c.C.-!:bt:.J 1 

1! (idComDaY < OJ 

( 

arr • BuildC~C•COl0.:9500,n,.!,l•, 5'dcb) 1 

if (err < OJ { 

printt(•BuildCa.110 'Id •rror\n•, err>, 

c.rr • setcomastate(lidcb), 

H (err < OJ { 
printf( •s■tCc:aaState \d •rrcir\n11 , err>, 
return, 

char Get.Coallyce (voidl 

( 
char Byt■ f 

int count, 

do 

count • 11: ■adCOJm.(idCoaD4tv, lciyte, 1) 1 

it IGetllH•age{,at.g, MUI,l,, o. 0)) 

( 

Tr■a■lat.ak,aa■s,■ [.c.M■g) J 

D:L1patcblluaage lutlg) J 

} -while (count •• 0) 1 

WriteCamifidCcmDev, •Byte, 1J, 
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void S•a.dc011Str (char •psb:} 

char Rcvllyt•J 

int re, 

int COWl.tJ 

co.:!'rAT Co.i.St&t1 

re • Writ•Ccs.Cidccao■v, pstr, l.}, 

if (re < D) 

GetComae:r:ror(idCoaDeT, ,commstatl 1 

l:lreaJc, 

KSGI ll1g1 

cba.r Ayt■t 

ca,mt • R-dC~(.i~aall•v, •■yta, lb 

it: {CDWlt •• 0) 

{ 
1:f (Oatlf••■■g•l.rdls!IJ, llltJLI., D, 0)) 

( 
TraDslat.a.••.age(5Jles) 1 

Di•.P•tcbMe•••g•lr.Hllgl J 

} while (e<rmlt •• Ol 1 

} vhile C,.pStr+-+l, 
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SIKllLIO.C 

Thia module contain• th• funet.icm• .for c~icatiog with th.a aerial IO 

:HOU: API !'unction ducription1 an jo SDIPLEIO.B 

•/ 

tinclud■ <Window■ .b> 

fill.elude ,cwi.ndowui::.b> 

Unelude •atdlib.b• 
tlincluda •atdio.b• 

tlinclud■ •atrill.51.b• 

illddhla CCM_traITK_STltDrG IDl_lJ'Sl:~♦ l 

,Wd■fin■ m _ TIIIZR 16 

/•••Local Prctotyp■■ ......... , 

JSOOL ll!;itCom.(int. iPortID) J 

BOOL Qui tcaa (void} I 

WOL S■ndComStrlLPStt lpSandStr), 

HllRD IDit»otifyWindov{void) 1 

456 

LRlliSDLT NIMAPJ: _export CoaNo.dProcCEWlm blb:l.d, UOfl" SS!l, lli'All.AJI wJluu. LPUAX ll'&J;U1): 

,.,,,. GlJ.obal T&riabl■a ·•--; 

atatic OlRT 

atatie IDIRD 

extern 11:INSTABCX hh■ t.1 

9. iPortID • O, 
g-_hWndNotit:, ■ {!nlRD)liOT.L;-

nTlllerID • 01 

------ .SDIPLJ:IO Al'I l'tJNC'?IONS _______ ...... ••••( 

InitCoa(J 

DHC: Opeu th■ ■•rial port •p•cit:i■d. by th■ caller 

.Inpub PortiBp•cifies the ■erial port t<:1 b■ u••d.• i.•. on. a. PC, 1 • COJU, 

2• COJO, etc:. 
R•tu.x;a.: l'o::t Tl.UK if •uccettfut, FALSE if 1:10t !J:rror cod■ 1• <• D) 

., 
IIOOL 1nitCcza(J..at U>crt:IDI 

int IDJ 

/• 111ndow■ iatarfa.ce t.o CCIII. ports • / 

char •s;COIIBlli' ... lil 1 

w■printr: <•zCcalt&a11, •t::OlRd•, iPortID) 1 

H(iPortI.O < 1 J 

r•t= l'ALSll:1 

/• Open ■p■cifi■d port • / 

ID • ClpUIC:~fa:r:ComNam■, 16, 1611 
:UUD ,c: 0) 

:C-■tur:n{l'ALSI:) I 

// tran■late error code 

!1_1PortID • ID1 

err • OJ 

// Set up window to r■c■iv■ notit'ic:atioD --••!1■■ 

§_hWD.cUfciti.ty • Initlfotity,risldio-.r(J 1 

H(lg-_hM:ac!N'otify) 

■rr • 'Tl\Ul:1 
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if (err) 

cMr b\lfhd.lOJ, 
DO dcl:11 

spr:h1ttChu!f•r, ·COIAdltlOO,n, 1, 1•, .il'o:i:-tID) 1 

err ,. Build.CoaaDCl{buUer, ldcll) 1 

iteerr I ■ 0) 

•rr • 't'RUB1 

att • Setc~t:at•lldcb)' 
if(err J• OJ 

err • TR'D'E1 

458 

// An •rror occurred atter tlM port wa■ open, c:lou, po:tt •t111 
I I Qhaz:i.ga port 1d to •rror code 
Clo•eC~(ID) J 

retur.n l'AI.R1 

ratu.xn Tl.t71:1 

} // :am 0!' InitCom{l 

QuitCamO .,..., 
Input.1 i'ortID:Sp•c:LUH tb• sa:ial port to be cloaed 

SOOL Qui tC'om (void) 

{ 
Clo■ .Ca..(s,_il'ortXD), 

it (g_ hN'ni:91atity) 

DeatroY'(iadow (s,_hlt.11.dlfoti:fy) J 

1:aturnf'J21J'1:} I 

} // DID or Q\l.itCcaO 

lDit:Xcit:U}'Wi.Ddov 

De ■c1 l'.nitialiH• wind.ow tor r.ceivtnv NIC_COIQDIOTil'Y •••••g-■ 

l:ap'l3ti Portm,specit:l•• tu aerial port to receiTe •••••ge■ troa 
CON, n.. J.Sc:Il a ... of tha c011 port 

bin■ taa.ca 1 'lb.a i:i::r. ■tuc:a Juadle of the 1.pplic.ation 
Return.• BUI.idle to• win.do¥ if succaa■ ful, :tl'ULL if not 

Xot■ar Tba •ort :C:D i ■ the v•lua raturnlld ~rem th• Opll.CIPort :!!unction. 

mam J:DitRotifyWind.o•O 

{ 

JOIIID 11.WUd. • IIULLJ 

DDCLJ.SS-dclu•1 

I I fl•f'in• window ch•• and giv■ it cam. part a..a..ioe 

vndcl•••- ■ tyl• • a, 
wndela•11.lp:CnWil.dProe • c011trndJlroc: 1 

vndc:lau.cbCl■ lb:tra • 01 

.».4clau.c:l:>11Dd.Sxtra • 01 

wndcla■■ .hinstance • bI.Dst, 

VDdcla■■ .hica:c. • HULL, 

wn<lela■■ ,hCUraor • XULL2 

wndcla■■ .hb:rB&ckground • NULL1 

VDdcla■■ .lpn••nuN .... - NULL, 

wndcla■■ .lp•:i:Cla■■x-e • •ccia1'(oti:Cy•, 

Jtegbt•rClau ! ivndt:l&H) • 

I I cr•at■ window 

h'lbld • Cr••t•"iDdow(•COJIHotify•, ••, 0, o. o, o, 0, NULL, 0, hin ■ t, 01, 
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460 

if [hlflld) 

// S•tup th• MII_COHMHOTIJ'l' ae.Hge poating 
I I B•t to he notified vhen two data byt,u (btlnd.tbakel urb•• 
// in port 
if ( lb.1.bl.CoaiHotifieation(g_il'ort!D, hllnd, l, -1)) 

{ 
I I M• had an error ••tting up CONNMOTll'Y 
// Dl!•trc,y vindov and zero out hW'nd 
Peatroy'll1ndo,,(btf'nd) 1 

hWnd • lffl't.r,1 

returt:1. {hllfndl , 

} // K1CD OP Initlfot!ty,rindovll 

~OOL S.:idC:c..StrlLJSTt. azStl:'i.Dg) 

char ru •lpa2StringPtr, 

tl'Dl'T ~.t., 

lps2StringJ1tr ■ Ccbar PU *)Ntl'LL1 

lpasSt.ringPtr ■ Q1oballllocPtr(GP'l'R. 1-trlen(azStri:ng) + l.), 

it (lp■ :1Stringl'tr •• (ctl.U' I'll *)MOLL> 

r■turnCPALSEl r 

_&...set.I ILH'D.l lpn:StringPtr, 0, l ■trludn:Stri:a,g) + l) J 

i.trepytlp■zStria.gPtr, ust.riog); 

//latri:atUP•&St.riD9rt.r, • •), 
nl:et. • (UDIT) !11DdJIH ■■ga(g_h11Ddlll'atify, cox_n::ctt_STJtIJilll, (WPAUX) J.■trl■n(uString), 

!LPllJll) lp■zString-PtrJ; 

Glo~alPrffPtr lli' ■ a:S:1.r1zagPtr,, 

return {n.-.■tl r 

LIESO'LT WIHAPI _export CoaWndProc(ffllffl) blhld, ODfr :iug. ffllll( wPa.r ... LPllAK lParan.) 
{ 

11tatic trlln' u.StrLe::11.1 

•ta.Uc tJIJIT dyt.uWrittUJ 

•tat:ic 300L bError1 

autic cla&r Pll •1pn:Ptr1 

C&le WN'._TINEJ.1 

b:lrror • nt!'.11 
bWriting • PALSE1 

ltill'l'i•ar(bW!l.d, nTi■erIIIJ' 

brNl:1 

} // DD OF 19K_TINEJl 

c- ■e •_C0lllmOTlF¥t 

avitcll.(:C..OWOJtil(lPa:&ml) 

- Page 281 -

char nByta1 

int ~t, 

n,,et • 1ud.Cmm(g_iPortID, a•zlyte, 1) 1 
E:lll'l'imar{hlfnd, n'l'imerIDl, 

:ii! (niet I•. l.) 

bJ:rror • TraB1 

if (lpnPtr •• H'DLL I: ll:iWdtiagl 
{ 

retw:n (l"ALSI) 1 

if (nByte •• lpnPtr 101) 
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lpszl'tr++, 

it (1-♦!l!:yt~•Written <• aStrLan 
11 lpnPtr[OI 1. OJ 

Writ.C~li;r_iPortID, lp•zl'tr, 11, 

Setl'iall!lr!hlftl.d. ID_TlUR., 5000, mrLL)1 

TlltJE, 

br•&k1 

} _ // DD 01' CH_RBCIKVE 

return o, 
} // ■witch (LOMOltD ( lPUUll) 

bx.ale., 

} // DD or •_C'CNIJIOTln 
c••• ccm_n1u_snI11C1 

D.!lb:'.L.u • ···~--, 
Oyt•aMr:l.ttlUI. • 01 

nll.e:t, 

lp.11••tr • (!.J,!ITR.) 1P&l:'U11 

b'Writing • Tlltra, 

bZn:or • J'A.Ls:z, 

nlttit • writec~Cg_iPortID, lpnPtr, H; 
it IDltet I• l) 

el•e 

D.'riaerID • SetTillll'(hND.d, ID_TlllBR, S000, tmLLJ I 

vhile (b'lfdt:h:1.g> 

{ 
MSG USJJ 

n.Tb1.erID • 

if (lllt■t I• 1) 

bir:tor • 

bWriting • PALSBt 

if'(P■akKaua9e(r.a.g, h11od., o. a, 1111 UXOVI:) J 
{ -

) // vhil■ (bWrtting) 

return b•rror, 
} // 111D OP C'OC_WXI'l'l:_:!ITJIIMG 

dahul.t: 

Tran•lataN■■■ag■ l--g} r 

Diai,atehlkuage(bagJ, 

return. D■tllficdcwProe(hltnd, .. g, vParaa, ll'araal, 

retw::u De:l!Mindo•Proc !.bJh:&d, ug, wl'u-, ll'uu) , 
} fl DD OP cc-ttndfrcc () 
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SIO.C 

Thia aodui. c011,ta~• UI• fw:lc.tiou for c~w:iicating with the ••rial. Io 

Author, John JI.. Khay 

NOTJ:: API i'tmction d■■ cri:ption• &:t'■ iD. SIO.B 

•/ 

Ufdef lfDfSIO 

f:Lnclud■ o:windo•■ ,b::o 

lend.it: 

linclude •aio.h• 

fincludA ••tdlib.h• 

Unclude ••td.10,h• 
linclude • ■tring.h" 

tit:der: SIOTEST 

extern void SatBUIUh1.kaVar ( Wl■ign■d int handabalc■, int Rx, long data ) , . .....,. 
/•••Loc•l P;rototYt>•• ,.. • • • • / 
int OpenPort l i11t Port, int Jtx ) , 

TOid CloaePg:rt ( :Lu.t Po:rtID ) , 

int Writ■PcrtD•~ C ia.t ~rtI», C!har far *bu1f, int .bytu ) 1 
int IHdl.uff■r( :Lat :PortII:I, char far *bu!f, int byt.•• ) 1 

1.nt RudPoruauUer( int. Portil> ) J 

int l\6adPo~tD&ta( illt :tort.ID, cb.ar far •:troff, irit bytu } , 
int Tranalat.SIO:srror ( int error ) J 

int C:ti.eckDeTiC■ I :Lat Port.ID ) I 

Tcid N'&itlJaS■ct void ) I 

int San5andahalr.•( 111.t. Pert.ID, 'W:la:Lgnad int Bandaba.lta, lODSII D11.U. ) 1 

Ull■iguad int Gatl!.Hpon■- C int Portrti. iut nit I 1 

int lla~bakaAction( int PortID, unsigned int msg J 1 

unair,ned int Cbec:tKlg-S:tart [ int PortID, int mgai:r.e l, 
maign•d int Cb•ckXlgbd ( int Portm ) , 
void Baw!leC~•nt( int ID ) I 

void Sandlr.akf i:a.t PortID ) J 

void Clear~lf•r• ( int PortID ) , 

titdd lfDl!IIO 

B1IND InitRot:lfy1(1ndov( int Portll), cbar •cc.&', DNDLE bXD.atan.c:• J; 

l011g Pll PASCAL _,axport PortH'o.4Proc( mom hHnd, tl'DIT ••g, 

trlln' vParam, LOIIG lParam I 1 

BOOL PAR PASCAL PiDdlfindovinttl mnm bWnd, DWOJU> lP&r&JI ) I 
ht1dit' / /WINSIO 

464 

t•••• Loc:111 d•fl=ea •••• J 
tlda:Cine Tll.KT.llntll 3 (• llax~ n\lllber o! t:iJH• to r••end data froa 

fr011. Txr 
&fter receivins, a SIO_KSO_COIJ'N'?_DJI.OR "/ 

tld.tin• USP'?Da01J'l' 50 

for 

trcm d11vic■ at otb■r end • / 

/• serial port. coo~:1.guration pu:azr.eter■ • f 
·4■:fine BADDllT■ •~HOO• 

td■fin• PUlTY 
fdaUna :DATllITS 

fdefi,n■ ST'Ol>B:tTS 

/••• s:co Jlul.dahaJl:a .. ,,ag■• •••/ 
td•fb• .!tCO _QCDY _ %)1"-'l~I Oit5501 /~ 
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/" Approximate t:L .. (in --•c) t.o wait. 

response 

Rcvr-,-T:11:r, c:hacJc i:f praaat •/ 
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tdliUne SIO_DSVI~_PllSIDff 

tdllHne :IJIO_Jl:CVll_UADY 

•f 
Ide.fin• sro_mc:_s"rll1' 
stri.ng' + aisa */ 

HefiDe SIO_IISG_mt> 

•/ 
tdefine SIO_>!SQ_::ZIIIG 

holding b~!.:r: •J 
fd.e:!ine sxo_•cva_rou. 
tull •/ 
U•Une SIO_llSG_san 
■ trin!J •t 
ld.efine SIO_JISG_Olt 

Ide.fine SJ:O_IISG_comrr_DJtOlt 

-··--· •! 
Id.Ca• SIO_Jl.cva_CLOSJlW 
ldetille SIO_UG_llOR:r 
c:icc,arr-4 which 

O.d502 

Od50b 

O~SOc 

466 

f• Tla:"-:aRcvr, Txr ie pre•ct •/ 
0x5503 /• l.cvr->Txr, Rcvr reedy for date 

0x55D4. rxr- ►R.cvr, •tart. of d.4-ta 

O.XS506 Txr•;,,:l.cTr, end of d■ta atring 

0x5507 ltcvr->Txr, •e•••9• too big tor 

Dx550S acvz:-->Txr, holding huffier i.a 

O:x5509 RcV%->'txr, OJ: to eend data 

Ox550a Rcvr•>Txr, D&t& received ok 1r/ ,. 
/• ae.vr->hr, JtCYr i■ clo■ ing down •; 
0x5504 /"' Rc-Yr->'l'xr, Ii. hardw&z:e e:i:r-o.r 

c:11.uaed th■ data truuaia■ion to be aborted •/ 
ld.e:fi.a• SlO_KSQ_:aAD_SIU: 
n~et.ive) ... 

Ox550e /• llcVJ:"->TJtr, a bad •ir.:• value 10 or 

/••• Local v&r.:1.&blu ••••/ 
Utdet WDSX:O 

nnd with tba SIO_XSQ_STllT b&zl.d■hak• •f 

static DIIDLK blfotil!yWnd(WU._,oR.'I'Sl' 
•t.at.ie DIIDIJ: ~.i.11.%11.■ t • 01 

landit / /NnrS:tO 
■ t.at.ic umiipad. lang :PortJ'la;■ [JO.X_'POJlTSJ 1 

■ t.tic uu•igned char •aolclinglut:ter[KlLX_POI.TSI J 

■ t.l.t1C int BOl4iag9ufferS1H UU.X_POI.TSJ 1 

■ tatic Ult BoldillgluUerAvaiUh•CIIAX_PO..'t'Sl 1 
•tatic b.t. .. ,c:ount(D.J:_IOHS] 1 

.at.a.tic Ult. 11111s11:11 CD.X_POJl'rSJ 1 

at::.atic int. M■gSi:1••cvd.[JIAX_l>OHS] 1 

/ .... ••••••••••••••••••••••••------------••• .. •/ 
SIO »I 1'0JIICTJ:OlfS ••••••-------•••••••/ r-----·-----------····················••f 

int Op•Dllecei ver t int Port > 
( 
illt Il) • UO_D.ft_tJMntO,m, 

/• ti'•• platta:t'ID •p■ci:t:ic calls to open serial port u .• :RM.c•ivar ~ort •/ 
I:D • OpmLl"ort { Part~ 1 ) J 

.it'( Itl :. ■ 0 ) 

int arr • o, 

t• Set tba 110:rt type •• a r•c•f. .... ~ 1 / 
llortl'lag■ [ll) I• )OJ.'l'_TYl'J;_JlCVllJ 

/• Al.locate --.cry tor traaAIJ.tter bur:far •/ 
Xoldillgauffe:rllDl. • haadsinad char •1-uac{ DAT,'B1J11'Jt l, 

.1.t' I JBol4llg8uHer [Itl) I 

arr • SIO_DR_BtrJ'JIR_lll:X1 

/• Sat Kold.iDg lu!f■r ■;i.111,a v.ar:l.able■ •/ 
lloldbglluH-..:She [:tDJ • DA.r.ut11'Pp 

BoldingBuff•rAva:LlSiH[In] • DJ.'l'AIIUl'Pr 
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cbe<:k rel' aevice puuut .,, / 
err ■ ChacklleYice ( ID ) , 

itl lerr > 

468 

f• Tell d•vic• t.b1.t initi1.li:z:&tiot1. i■ ccmplete •/ 
1.r:c • S~hak.1.( ID, SIO_RCVll._R£AtiY, 0 11 

i:f ( u~) 

f• An error oeeurred after th.a port waa cpa!l1 c.lo ■- port and 
cb&ng• port id to ar:ror cod■ • / 

C'lo■ eltec■iver( ID ) , 
ID • arr, 

raturn ID1 

void Clo■iall.■c.1.ivar( Ult l'ortm I 

t• Tell d■vic• that r1.c1.i,.1.r i• going away, Ut: on■ b thar• J 0 / 

U( PortPlag■ [Portm] " POlt'l'_DEVICS_l'J.ESDl"'r ) 

SendllllDd.■b.alr:•f l'QrUD, SIO_ltCW._CLOSilfG, 0 ) J 

/• 'D'■• platfo:ca ~cU:ic call• ta c:lc:i■• ■■rial port. •/ 
Clo■ttPort( Port.m ) , 

/ 0 DH.llo.:at.• aamory !!or rac•h'•r buU•r. if allocahd •/ 
H( Bold;f.ngBt1ttar[PortIDJ ) 

Crea( BoldingBu.ffar{PortID] }J 

return, 

i¥Lt:. '°P4'1l'l'ra:11.am.ttar I int Port. ) 

illt ID ■ SIO_DR_UNllfOW?h 

/• 'D■• plat.fora specific call• to op-.n ••rial port •• a 'l'ran-=ltt•r port •/ 
ID .. Op an Port I Port, O ) , 

ifllD>■ Ol 

( 

f• 
Ba1di>:lg91d'f4r[IPJ • (1ma:l.ped char •)m&llocf 'D.l'l"OFP ) J 

:l.f( IHoldingBufferlIDl ) 

( 
/* Could no.t allOC!&t• IHlaOry, •o c:lo■ a port anti return error id •/ 

Clo,H,Tr&n.1:aitt.:r:( ID l r 

J:D • S:IO_Elllt_liDPPll_NDh 

els• 

loldi.D!l!iift■:rSiH (m] • Holiliti.!;BuffarAvailSi:r.■ tttl] • TRDffl'!'r 
llagS:l.2:■ [ID] • IUgSi:celcvd[ID] • 01 

PortP1ags[J:D] I• POJtT .. nPJi'._TXRr 
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Tclid clo■•'lraaai ttu ( int Port.ID J 

I• Us• platfor11 •p•cific ~•11■ to clo•• ••ri•l port •; 
ClOHl'ort ( POrt:CD ) J 

/• DUlloca.t• a.ot"y for t•c•iw-•~ l:iufl!u•, if •llQc:.st..d •t 
U: I BoldlaP\lfhz:-[Portil>l J 

fr•• ( Holding~uffu· [PcirttDJ J; 

i:a.t lf.:riteJ'ort{ tnt Port.ID, cJ:wir r,. ••h·, :Lat byt•• I 
( 
int err • 0, retry • li 

\llldgned !nt. r•*PI 
int :t.c-rr • -11 

int tbytes • byt_, 

int ~t•■lftlt • 01 
int Rettluft:er, 

/• Sat Rcvr variable baaed on port type •/ 
if( l'ortSta.t!UI( lortlD, POI.T_T'll'I_ICVJ.) ) 

1tcvr • 11 

•l•• if( Port.Status{ Port.ID. POIT_TYPE_T.D. J ) 
ltCTr - o, 

470 

return SIO_IRlt._OlfJJ«)WN, /• Can• t figure out po:rt type •f 

/■ Datazmil:la aazilllml. ■ iz.a of data block fraa buffer aiza • / 
Jlc:::vrJuffer • Rcvr ? RTU.O'fJ' , T'l'Dtrr,, 

/• llaka aura racaiTing- pDrt J■ zuc:ly batora b:ying lJ1ything */ 
H( IRCTr •• llcrtS:t■ tu..[ :tort.ID, .-ORT_:UC!Sl\lD._J.EADY) 11 

Rav-r H ll'ortSUtWI( 1ortlD, POJtT_D'KVICS_PllSIHT I I 

whil• I ret.:ry ) 

if { byh■ > Rt:Trlhd!f•r ) 

bytu • RcvrB11U•r I 

err • a, /• Clear cut for •acb retr,f •J 

!• Let. oth•x port !maw tb.at - w&nt to ■end data •/ 
Su.clB■.1:u:l•bak•I Po~tm, SIO_XSG_S'1'll'l'. tb:,t .. )1 

r•■p • aaU.•■ponsel PortID, l ) ~ 
if( resp I 

{ 
if ( Band■b&keAc:tion ( fortID, r■-p ) ) 

exz: • .SIO-_Dll_UXJ:lfOMY, 

■wit.Cb I rHp J 
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SIO llSG_Comn'_naoa, 

SIO_:EU._CODHT_D.ROllJ 

Sl:O_D.R._JISC_llOJl.r, 

5,640,490 

ala■ 

:l.f( l ■rr I 

472 

arr ■ SIO_I..R_RCVJl_J'OLL1 

cu■ SIO_XSG_2JIIG: 

case SIO_JISG_UOJI.T, 

•rr ■ SIO_DR._IIISG_ABORTr 

cue SIO_NSG_J:lUI_SIU:i 

/• Ti.aeout oc:cun:■d • / 

m:r • SIO_KRR_TIDOU"l'r 

s■xu:1Zr■&k I fort ID J, 
continua, 

wb.il■( byt■nnt < tbytea ) 

{ 

■rr • SIO_m_BAD_3:CZE, 

brldl:., 

■rr ■ lfrit.■PortX>■t.a( Poxt.ID, atr, byte• J, 

iUur> o) 

■ tr +• arr, 

■rr ■ D; /■ llo arrora•/ 

bytH • tbytu ~ J::ryt■aiant, 

if ( byte■ > RcvrBuffer l 

byte■ • 11.CTrllul:fer, 

■l ■- U ( err < 0 J 
:br■■Jti /• W■ !jlOt .n ■rror, brul: :!or handler •/ 

if! l ■rr > 
{ /• send znd ot llesa■ge &nd cbeck r,e. ■pol'lJI ■ •/ 

Sc:Lcmandilhalt■( :tort.ID. SIO_XSG_J:tfD. 0 l 1 

reap • Getlteapon■e ( l'ortID, 1 ) , 
U( nap J 

{ 
if ( Jlur.d■haka).ct.ion I Port ID, :r■■p ) ) 

J• All ~,m bud■h■II: ■ na pa■■ed • f 

~ • SIO_lll_tnn:KONW, 

ela:e 

, - Page .287 -

brea>::1 

ea■e SIO_IISG_OI: 

br■a.J:1 

ea■■ SIO_IISG_llOll.T, 
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•l•• 

474 

/• 'tilNout occ:w::.r•d • / 
•rr • SIO_DJ._TIUOO'Ti 

continua, 

{/• An error occurred when writing, aend a break 
to clear 

th• channel • J 
5lHdBHILI:{ Pa:rt:i:D ) 1 

} / /ii. ( t.rr) !rem Ur■t handaluu.e 

H ( err E• s1o_m_1t.Clnt_rnLL 11 r•try >- 'rD.rr'RYKAX • l l 
br•ak1 1• Bit :aa:itiaua nt:.ri•• or no revr llu:r::r:ar full 

/ /while C byt■HQt ..: tl:iytH •• retz:y } 

return err, 

int l■a..Uortl int Portm, clw.r fa.r • ■ tr, int byte• J 

int ■rr ■ o, 

HI N■gCount[PortIDJ ) 

{ 
■rr • i..t.dBuffari h,rtID, ■ tr, hyt ■■ ) 1 

uti:•ig-cltd. int. l'O.l:tSt&tua ( Ult Porl:D), Ulllip.ad int r1ag l 
{ 
un•igned int ■ t..tua • PortPlag■ [Portm] 1 

Ht Flag) 

11tatu■ •• Pl.&gJ 

int 1'.ortJl■•dQIJ■ry C int Port.ID ) 
{ 

H [ X.gCoun.t [Port.ID] ) 

{ 
■ is■ ■ • I (illt •) BoldiD!'IButt■r C•ortID]) 1 
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, ........................................................................................................ , 
/•••••••••••••••••• LOCAL P'OX~IOMS ----------/ .. ~----............................................................................... ,.,..,.,.,., 
/• 

Desc: R•adJI d&t• frcm the 1pecified port 

476 

'Ioput, PartID:Specifi■• th• aerial port to be used, i.•. on a FC, l • CONl, 

2• COll2, etc. 
buff I Point•r to location Nb■r■ data 1• to be written 

bytH1 K&xiaull l\~~ o:f bytH to writ■ to b'llt.1!.r 

Jteturn: H'uialar of :byte■ read it ■uccHaful, O if a.othis.g to re-.d, 
5 otb•rwiH AD Brror coc!• {Jl:rror code i• < -0} 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

int JteadPortData I int PortID, char tar •bu:C:I:, int bytea ) 

int. err • a, 

#Hclef 'lfDISIO 

C::c.tl.STAT Stat, 

htidU' / /MDl'SJ:O 

t•••u••• WDIDOWS SPIC::CPIC CODE ---­

Ufdd WIHSIO 

arr • Reade~( PortIII, buff, bytea) 1 

if(err<Ol 

llltl.dif 

arr • GetC~r{ PortlD, •?:ta.t l 1 

/• ~an■l&t• error code •/ 
■rr ■ 'rr&D■ l•t.•SIOXrror( en: ) J 

t••••1o-,,•• DD WlHDOWS CODJ: .............................. / 

Opu.Port 

Daac: op11ns the aeri•l port apecifi.O. by the C&ll.er and ••U up buffer• 
(if any) 

~put: Port1Specifie■ the aerial port to ba u■ ad, i.e. on a K, 1 ■ CONJ., 

R ■turD.z Port ID if 111,cc•••ful~ l:rror code if not {Error code i, <• D) 

int OpenPort I int Port, int Rx ) 

iat ID ■ SIO_llJ._tmnlotiNJ 

/*-~ ...... MIHDOlllS SPECIPIC CODE ............................ •••••••• .... • / 

Ufdd 'WIKSIO 

/• lfinliov, interface to cc: po:cts .. / 

char C~[!il • •CO)!I•, PortNWa[l8]1 

:lt ( Port > IIIU_POR.TS. 11 Pcirt < 1 l 

return 9IO_UJt_POrnnrK, 

itcia( Port, le.bar •J,U?ortl!lWI. ,10 ); , .. Convert port nu.bar to aacii .. / 

atrc:a.t( Coalfa.e, PortNu:a l J /• Create correct coa port DlUl.e •/ 

/• Open apeci:fied port .. / 

:m ■ Openc~, CcmHase, Rz? RRXBUl'l':'l'RXBUl'P', llx? JtTDUPP:'T'?XBUPP ) J 

lt'( ID < o I t• Che.ck for arrorai if pr••~t t.rU1.alate error cod11: •/ 

::tP ■ Tr•n•l•t•S:CO.t.rror I lD ) ' 

int arr • o, 

lDJUILI: llTHklf;o.d • 01 
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/• set. t11~ly th• pol't. t:~ 111. t.11,• port U•91 • t 
Pcrt:Pl•t• [IDl • o, 

l'ortJ'lags [IDJ I• b:? •okT_nl'S_J.CVR. : l"OJ.T_Tnll:_TDJ 

/• Get in.ta.nee of curr-.at t&ak •/ 
h'hakWDd • O.tCurrent't'aakO l 

.l::11:uaTa■klfigdcnra ( hTukN:td~ li■d."iadow:tZU1t, D ) 1 
H { lblfalll.tnat } 

err • SIO_BRR_nrsTAl!ilCE1 

478 

/• Set up window to re<:eiv• notification -■u.g•• • / 
hlrotifyWnd.[!D] • InitJfotifyWiadow( ID, lCa:aN ... [01, hJl&intnat ) J 

if I UilfotUyWJ:ad[IDl ) 

/• Iaitialh.e aaaociated flag-a • / 
KagCount [IDJ ■ o, 

/• Sat to ):)e n.ot:iUed if Ill et:aa ])rau:: or error occ:w:• ■/ 
Sat:Coaa&YmtXuk( 10, rv_BDAX I EV_m J, 

it f UT) 

/• Set ■ •rial port pu-_.tus •/ 
err • SetPar,..t:u·•C &COSIMaM(OJ I J 

1• An arrcir occarrel1 aft.r Ula port ..a opea, c:.Lo1a port &lld 
change port id to error code • / 

Cloaal'ort I ID } J 

t•Ddif //llDISIO 
/••-••••••••• PD 11I1'00WS CODI .............................................................. , 

retuJ:n ID, 

Koto:s, The Port ID :I.a the value returt11ed froa tb• OpeDPart function. . 

. , 
void c:la••Port( Jut PortID ) 

/**** ....... •••• WJMIJOWS SPECIPIC CODE ............ -----• .. ••••/ 
li:fd.ef JfllfSlO 

CloHCCDII. [ l>ortID ) ' 
1:f I hXotifyN'nd. [PortID) I 

DHtrgyMiDdow( J:r.Hot:l.ty!l'D.i:l[l'O:c'tll) ) J 

hndif / /WDl'SIO 

/ .. ••••••••• .. • END Wilil1Xl'NS CODJ: ••••••• ................ ----

r■turn, 

1• 
Writ■PortD&t& 
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Deaa: 'lfritaJ11 a data t:.D l:.h• IJPe,;:ifi•d. po:,;t 

l:npi:it: l'crtID:Sp•citi ■■ l:.h• ••rial pert to ba written to 
bUff I Pointer to a buffer caataining the data to be vritte:n 

2 bytt1■ 1 Kumber of byt-■ from th■ buftar ta vrite. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

11:eturni Ku.bar of byte■ written if ■uccHful, arrorid it not (errorid < o J 
N0teo1 Tl:le 1'ort. ID i• the value returnlld frOll the OpenPort fWlction.. 

int 'NritalartData( int 5'ort.ID, c.har fa.r •huff, int bytes l 

.int err ■ Di i1 

lifdaf M'IlfSIO 

COIIS:TAT Stat, 

MSG Winx.g, 

lendU 

lifdd WIRSIO 
err • NritaC0111:1I rortID, !:luff, byte• ) 1 

:t.:1:1 err< o I 

err ... G.tC~rror( Port.ID, •stat ) 1 

/• 'l'raAal■ t■ error eeda • / 

■rr • Trat1■ l.at■JIOZrz:or( arr ~, 

/• Nait up witil tiJNQut tor b'II.Ch:c- to clear •/ 

t:or ( i • 01 .i < HSPTIDOOT 1 i-+• ) 

/"' Cback for ae•••!lil • / 
P••tx-■Hg• ( (LPXSQ)liWiDJll■ g, hKoti:CyWnd [PortIDJ. n_COIIKROTil'Y, 

IOI_ COIGfflOTIFI, P>l_ltDIOVZ } , 

!ti LOWORD{lfi.nng.lParaa) •• ot'_nANSMIT I 

br•1.k1 

:l:C( 1 :).• USYJ.'DO:otrr } 

.arr ■ SIO_ERR._TDIEOOT1 

IG.dit / /NIMSIO 

/•••••••••••• DD tfINDOWS CODI!:•••••-------•••••/ 

n.sc: •-d• ~ta tram. thll port holding bu:C:C•r :lnto the calling •PP• bufhr 
Input1 PortID,.S:peeU!ie• tb• ••rial port to read th• d&t& froa 

t1uec1 point•r to th• loeatioa to writ• tb• oat• to 
byt••; Mt.ld.llU.m nUllb•r of byte■ to b• rHd 

lletunH !h.lllber of :byte• r•ad 1:£ •ucc•• ■ ful, O it :aot.h1ng- t,::, ~-a, 
l••• theo O if an error 

slloul.d c,,.l.y kle c:all•d if Xag('ount[PortIDJ is 9re■to1:r tbe O. 

., 
int R.N.d.Buffu( iat PortID, char far •buff, int bytu ) 

{ 
i:a.t err ■ o, i, --~•i:r.■, 

ug•ize ■ "((unJ11i;-ned. lo:pg •)ptr·ul t 

ptr••1 t• :ID.ci;-~t pa ■ t •••••'Je ■is• •/ 
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_ bW,,Ac~ C buff• ptr, ccpy•ise ) 1 

C■D.'t. ua• ~~ :ti.au•• it ii DQt; ANSI C •/ 
f0r(i • O, i c: copyai:a: ■ 1 1++ ) •but:f'f ♦ • •ptr++, 

IC.agCou.nt!Port.IDJ--, /• Oa.• hH aH■■1• in. tbe buffer•/ 

if! !artStatu.( :tort.ID, l'OI.T_Tn:S_llCVJt) ) 

Holding•u:i::cuA.vaUSiz•[PortIDl +• eopy■ i:r.e + 21 

loldbw■ufferAvail!l::iH (PortIDJ • JloldillgBuUerSisa [l'ort:P] 1 

/* Mova butter data down if other --•••'l•■ pruat or u: va hav■ 
r■edT■d a partial --•••;• •/ 

it ( K1gCOW1t u•ortIDl 11 X.gShdcYd.(PortIDl ) 
{ 

--g■ i:t■ • lloldiag!luf!■rSh;e [l"ortID] 

482 

JllaldingButferA.vdlSiH [Port ID] 1 

/• XoT■ oth-.r •••••s•• dow in th• buffer •/ 
•~•( KoldingBuff■rt Port.ID ] • ptr, ugabe ) J 

,. 
:l..a.<Dort21tu:f:Cer 

RNd■ data froa tb■ pai::t rc-n: buffer ud. pl■c- it in holding' bu.tf<ar 
!f it. b a data M■■ag■, or act■ cm it if it i ■ • ha.11.da:bak• 

Inpu.t.1 •ort:CD1Sp■c:ifia■ th■ ■■rial port to rMd th• da.ta froa 
Jlet.urn, ~r of byte• read if •ucce••ful, 0 :if nothing to r-d, 

lH• tll&Q O if: an arro:r 
Wote•: The J>o:rt ID i• the .,-a1u• retlJ1'1141d. :f:rDIII. the Open.Port function. 

•f 
iDt R-dPort2:Butter ( int Port.ID ) 

int bytule:ft • o, 
int buffoff••t • Hol<lingBufferSiH(PortIDJ - Jlal.d~glu.!fU'.i.T.ail.Si-ire[Portml, 

f• J'igure ou.t hor -■u,y byt.•• we ■hcruld ■cq,ect for tbi• .. ••age • / 
l:iytH1e!!t .. KsgSi:ze[PortIDl • .. srsil:dcvd[Poxt.IDJ J 

1f < bytedaft ) 
{ 

/• If •• ba..-ari.•t rec■.iY•d -.ny data yet, we need to ■a.ve ■p■c■ fr;,r ■ ize •/ 
int ■iz•irpe • -■ s,SizaJtCYd.[li'a:rtIDJ ? 0 : 2 1 

ifl ■.i:uspc J 
• ( ( int •) fB:oldlingBufhr [S>ortIDJ + ilNffoffHt) J .. KasrSiH [Port.ID] J 

err • RKdPortca.ta.l Portm, 

(Ioldin;-Buffe.r (i'ortm} + 
lni:ffoff■et + ai.:1e,1pc:) • 

byt.Hleft ), 
if( arr:> 0) 

/• Thi ■ aea.n■ ,,e rud ■ cmething, err • :a.WIiber of l,yt.-■ read 

XlgSirdcvd[PortlbJ +• err, 

f• JI.educe available ai1:a ot l:iulCf~ hy nu.bar of byte■ raad •f 
.BoldingBuf:fuAva.ilS.t.:r.e[Po:rt:tPJ -• err + ei:a:e•pe1 

if{ X.9Si1:e[PortIDl •• XlgSird.cvd[PortI.D] ) 
{ 
/• We "T• read a ccaplet• Mll&ge "'/ 
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484 

K•gCount tPortIDl u 1 /"' W• got ac.otller me ■ aage in tbe 

•l•• 11( err < o ) 

Po-rtPl•;-•llortm] C, ■ -PO».'t'_)(SG_bA'l'A_INJ /• out ot: traa■ait aode •/ 
,0rtl'l&gl [PortlD] ,. -POI.T_l!SG_D.I.TA_Dtn'1 

IIOldia.g:auff•r.l.Ta.ilS:i:i::■ [PortIDJ ♦- ltlgSi2ellcvd[P0rt.ID] 1 

Xllg.Siz•[PoJ:'tI])] ■ Ka9Si:HRcvd.[PortID] • o, 

/• Pluah txr A rxr buft: ■r■ "'/ 

su~~ll!.dJl~e.( Portm. SIO_ICBG_AIIOJl:T, D ) ' 

/• h•■t port notitic&tion 10 / 

•bile( 1KnableComaRotificat::l.0JL( portm, hHotifyN'ttd[l'ortID], 2. Ll ) 1 

} 

Tran■lata.SJ:O.:rror 

O..c: 'l'ran■l•t•■ • pl■tfora apecitic error e•••&<J• to & c~ SIO •rrcr 

---••a• 
Input1 •rrorID, A plat.fora apeciUc e%%'or cod■ 
:it■turu1 'l'ran1lated error cod■ 
N'ot■lr 

i11t T:ui.■lateS:IDl:rror ( J.ut. ■rror I 

int .Err • SIO_D»._tDIIMOMNs 

■vi teh ( error l 

lifd■f KI!!ll'SIO 

ca1 ■ IZ_JIADID1 

Err ■ !IIO_RRR_IADID1 

b:realt1 

c•111• :tl_l!AXJPP.AUr 

Irr • SIO_Bll_BAODRATEs 
:b:na.k, 

ca•e IE_ l!ITTl:Sl'ZB 1 

Err • SIO_DJI._BY'IESI'ZlC, 

cu• IB_DICl'AtJLT: 

Kn; "' SJ:O_ZRR_DUAOLT, 

C&H1 Ili_ HAJU),0.,:£; 

J:rr .. SlO_BIUl_JIAaDMkl.; 
br■11k1 

cau IJ::_DX01.Y1 

It:,;- • SXO_ICll.R_KENOllYJ 

ca■ e XJ:_NOPD1 

Irr • SIO_&ll_KOPDl'J 

c■■• Ill:_DPICR: 

l>::r - s::co_BRR_OPllf, 

/•••••••••••• DD WINDOllS C:0D11: ••-----• .. •• .. ••••••• ...... / 
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486 

default; 
f•••••••••••• WllU>OWS SPICIFIC CODI:•••----- ............................... / 

Ut:<Wf 1fIHSl0 

iandU / /NllSJ:O 

Err • .9IO_DR_CZ_KODJ:i 

if C Irr • CS_J"JU.D ) 
( 
Err • SIO_m_cz_l'lUXlh 

br•ak1 

i:f{ ICrr i5, CE_JU'.PllXTY ~ 

Err • SXO_Ell_CZ_Ul'llI'l'YJ 

br•a:t, 

it( Srr 4 CS_B:U.U:: ) 

{ 
Rrr • .11o_m_e1:_:au.u:, 

br••lo 

if{ Srr 4 CE_ovmtllt1H ) 

( 
&rr • s1o_m_a_ovmunn11 

H< sn- • cc_uovn J 
( 

&rr ■ SIO_EllR._CE_llOVD1 

if { hr "' CJ: - nrm.L) 

{ 
11:rr • J:J:O_DR_a_ffP"DLL, 

break, 

,_ ___ END 1flRDOtfS CODE ----------

return Brr, 

,. 
Hudsl:.akid.c:t.i11;1a 

br-k, 

:IDt•rpret■ th• -•••9• received from th• port and then rupon.d.a 
•ppros,r!at•ly. 

Input: P0rtID1Spec:ifi•• tll.• ••:dal port 
1Ug; •oiatu to th• llaad■bak■ -.saga 

Return: O :lf it band.led ILandall&k•, :a.on. aero 1!" iiot 

lfote11: The Port m 1■ the value rat11%Ue<l frca tbe Ope.nl'ort i:unction, 

., 
int llatuhh.ah:det::l.01:1..( inl:. Poi:-t.Ill, w::i. ■ :1.g:nad Ul.t ••SJ ) 

1nt arr • o, 
tifde:t SXOTKST 

lcmg dat.& • OJ 

lhmcll! 

f• We •hould only ba g:atti.ng bandsbak•• if - ~• :a.at trmu1111it.U.::ig data. 
It th• N•g.Si~•ilCTd T&.ri&bl• i• DOD suo anr;t •• CQIQe ha.•. tban thia 
IUS' TariUl• mu•t i,.., tb• fir•t ~t• reeeiTild •tt•r t.h• data b•• 
MCD,. ■ent., Tberefore, .l..D ttai• c0Dditi01:1,. if t:he :a,.g va~i&ble 18 

anythiq either ~n. SIO_JISO_Dltl,. then we ha¥• a ti.ta overrun or •OIH 
ot:.har error condition wit.la th• chit• tranaai■■ion •/ 

it{ KagSiad.evd(Portm] U a.g I• SIO_JISO_DtD > 
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J• S•t K,:g.Sizdc.vd{PortII)] :> Magsiz111tcvd[Porti:t1J ao that 

ChecltEnaxsg will r•turu arr or and provide prop a. ~ling. 
Set mg to SIO_IISG_DD to 9et buulliDg •/ 

K■ gShel.cvd[PortID] • KagShdC'l'd(Portm] + 21 

■witch( ug I 

break, 

break, 

ca■ e SIO_QO"DY_l)K\l'IClh 

SadBand■hak•< Portn>, SlO_DEVICE_PllS1ZR'l', 0 ) 1 

br ... 1c, 

cue SIO_I>:tVICB_PRll:SmtT1 

cue SIO_RC\nt_ltDDT1 

PortPl•!l• [PortIDJ I• POP.r_:U:CJ:IVD._JtDDrr 

c1.1a SlO_R.CVR_CLOSIRQ1 

Portrl•!i• l1'ortIII] •· -POi.T_UCIIVD_J.DDY, 

u.n■igo.ed int reapo11••1 
icit ■111:a • O, tapai.11• • a, bytearead • O, byte■lett • l, 

/• Read the ■isa of tM dat:a l!roa th.a port •/ 

/• Thia code m:1.aur11l!I ve SJl!.t tht! correct aize da.ta 

.a.era•• the port. The t.o byt•• aay caiu 

.any nad.l of th• poi:t•/ 
byt-■raad +• l.auiPortData( Portm, (char .,.)t.1be, bytulaft 

11! ( byt .. r.ad. •• 1 "" lt..P•ize l 
/• Ccma here one tJ.e at'ter we read cn11 

bytes left•~, 

tu:ipsis:• ■ 1:l.11:e, 

if ( tap1he '-'- )1yt•nud "'"' 2 I 
/"' C:cm.e her• if w• gat th• ai::r.• Ul two 

N if dot' SIOTEST 

hndif 

Sadaand■A&k• I PortID, reapoue, O J , 
1••·········· wnmows .SPl:CJ:ll'J:C CODZ 

U.fd■ f 1UHSID 
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1Dabl.Coa.Rotit:l(.&ticn{ PortID, 
bNoti:fyl(nd{PartID}, 1, l.) J 

ltdldit //NDU.O 
/•••••••••••• mf'D NIXDOWS: CODB ••••-------••••••/ 

«lie 

/* •• rec•ivad • b.d ■i.ze .tar thia .. ,,age• t•ll sender */ 

SUdk.1\dahile( l'O'l"t?D. S:tO_XSG_JIAD_SXZE, 0 } , 

c••· SIO_KSa_21IC:1 
CHe SIO_RC'VR._l'OLL; 

c•ae SIO_KSG_H,II_SIZJ:t 
break, /• Caller 1hogld r&turn error coda •J 

ca•• SIO_K5C._.91lft>1 

Porti'lags [i'ortmJ I• l"ORT_KSC_Dl."n._OU'l', 

klnak, 

c■a■ SIO_KSl:I_UOII.T1 

U( fartSUtWI( Portin4 l:'01:T_:UG_DATA_IN} } 
, .. J.eHt th• Holding buffer •/ 

Kold.inglh1fferAvai1Sba [Port.ID] +• XagSiHJ.cvd[Poz:tIDJ 1 

i'ort'1a91 [:tortIDJ Ii• -i'Ol\T_X!G_DA.TA_otrl'J 

i'ortrlag■ [PortIDl la• .. i'Ol\T_JfSG_DA.TA_IM, 
J11gSiS:dCTd(l'ortID] • llllg'SiS:■ [i'o:-t.IDJ 

~l••rBuff,u::a I PortID ) ' 

/• R•••t port ~tJ.Hcation. * / 
vhi1•1 ll-.b1-C~otitic.tion( PortID, hll'otifyWnd(PortIDl, 2, .1) ), 

:bru.k1 

ca1111 SIO_JISG_Dlh 

/• :l•turn bandabalc• .s.pending: on CheckllagJ:nd rH:POAH •/ 
Sadltudab.at•C P-ort:tD, nspon••• O ) , 

/••••• ••••••• NDO>OM'S SPEIJIC CODS ........... , 

, .. Chug• notify •h• l:laek to • IAIDd.111.&k• • / 
:sn.Jlol.C~ctiU-eatioc( Pert.ID, bN'at:it'yWnd(Pa:::l:.:ttl], 2, 11, 
ludif / /11':EXSIO 

/ .. •• 11•••••• .. • DD lfJJIDOWS CODIE ............. •-------•/ 

b:::a&lt1 

ca•• StO_KSQ_COOln'_DltOR.1 

/• C&ller ■bould return •rror code • / 

bruk, 

default! 

err • 11 /* Didn•t recognize ~•haka */ 

t:Lfdet S:tOTll:ST 

SetHancbhakeVar I -!ii• l, d.aita >, 
lu.d.if 

CUcld>rtice 
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Input= Port.ID1Specifi111• the aerial port t.0 cheek. J:o:r d•vic• coW1.•ction 

R•t.u:rn1 O :la aucc•••tul, arror id it: not 
lfota• 1 Th• Port. l?I i• t:h• v■1u■ r■t=■d r:rozr. t.M OpuPort: function . 

. , 
int cheekDavie• C int PortJ:D > 

int err • o, i, 

t• QI.I~ for devic• on other .nd or: port •/ 
err ■ Sand!la1:1.dab&ka I Port.ID. SI0_Qt!D'l_DKV:CO, 0 ) 1 

HI laag 11 Jf&od..ahu:aAction( Port.D>~ .. 11 J J 
/"' T1-• out oee~ed or unmown h&adahak• •/ 

•= .. no_UJ._KODZVIC'ZI 

rat.urn ■rr, 

aet.Reaponae 

:Dase= Poll a tll.e port input. for • hancbhak• .r:■ap;,na■ 

witll. tll.e give. tiaeout pariOd 

Ill.put: Portm:Spec:Uiu tb.e: aeri•l port to cJieck for device ecnriection 

492 

wail:.1 Ind..iea.t .. it function ahould loop up until tiaeout waiting for 
a rupoa.ae. 

:Return, lleturtia Baa.dlhake -.aaag■ it succuaful, 0 if tiaaout or error. 

Not••= Th■ Port ID i• U. V&l.ua rat.urned tram t.b.• OpanPort t1.U:1ction. 

., 
Ullai!llled int aat:R••pon■ e C iD.t PortID, int wait J 

unsigned int ug, 
int byt••r••4 • o. :bytqleft • 2, 

iD.t err • o, 

cbar bufU21 • ••, 
waign•d long i1 

/• LQO~ fot' r.,p(l111♦ :!rta d111vie.111 b■for• t:l:aeaut p•riod */ 
fori i • Di i < ll.SPTDIE01P'I'J i .. ♦ J 

bufftll ■ 01 

err ■ 1eadPortData( PortID, !buff + byt .. read), byte•left ) , 

if ( terr " lwait ) 

brad, /.,. There ••• nothi.nsr to ru.d &lld we'r• :not. ■uppa■■d to 
wa1 t aroun4 •o br&a.k out•/ 

U( er< 0) 

if ( byt■■:z:ead •• 2 ) 

/ .. It" w• got h■r■ •• light: l.1111 01,11: c:,f: •~c- try t¢ find. h••d•tu.k.e • J 
buff(O] .. buff (l] r 

byt .. nad.--1 
1::ryte•left • 11 
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continue, 

eh• if ( bytearead •• 1 Mli bytcaleft •• 2 ) 

{ 

~DDtinu•1 

WaitlaSecll J 

if< i >• HSl''llJIS0trT [ I ur < o 11 lbatt: to] } 

(• 

Deac1 Send.a tlul apaciU.a. l1An4•hak• -•••ll• to tb• •pecified port 
Illput: l'0rt1D,.Spec:I.U•• th.II ••rial port to cback for davit:• COIIJl.ection 

h.nda~ I oa. of th.a valid b&n!bhak• ..... sre. def:I.Aed i1:1 SIO.K 

Jteturn: 0 it ■uc:ca1aful, error id if not 

., 
iDt Sc,,,9Jandllulte{ bit PortID, lm■ign■d illt Kand■bake, loag: Oat. ) 

CMr bu:Ct[ISJ1 

void "ptr • ~uff IO] J 

•( int •)ptr ■ Bandahak■ J 

ptr • lbuff (21, 

U( Data l 

/■ Eall.dlh.ake vi th a.A 1Dt ~cr d&t:.a • / 

• (lQng •)pl;:.x ■ Dat.&1 

/• Saa.d ~Uk■ .. uage •/ 
•= • Wr:lteltortl>ata{ PortID, buff, ■ i3:e ) ; 

err ■ o, t• lio ■rror1 •t 
UtOa:f'! S:IO'l'll:S'T 

tend.if 

,. 
Cll.&C:tlLl!lStart. 

S:atKa..i:!.dahaltaV■r I S..c.daWlka, O, D&t& ) ; 

aad a ■t. appr~r:Lat■ port ■tatu■ fl•sr• 
l:ap11t1 l'ortID1Spacifiaa tl:la aerial port to ch&clt for davica co:ma■ctio:11 
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Mfliz•• ■:is ■ of data to b• t:ran.mJ.1:.1:.ad 
Returni S:rO_lllSC_SmfD if ok to •ta.rt t:r-.nnli1i1;u:) 

SIO_KSQ_28IG U •nag■ •on' t fit in bclc1illg bu:!hr 
SIO_RCVR_PULL U boldil!.9 l>uff■r ia t00 big to h.old me•u.g■ 

D for 1n uclm.ovn •t•t• 
Ko tu, Tb• eort ID i• th• wal ue returnad. from tb• Open.Port function. 

•! 
u.a•igziad int Cbecl':lb;Start ( int JiortID, iot rug1h• ) 

undgJ'l,ad i"Ot rnp001• • O, :lCVX • llortst-.tu■ ( PortID, PO:R'1'_TTPll:_RCVR I 1 

:l.ii.t buff■ isa, t11d'lavail1 
TOid "'t.JllpptrJ 

:11191ise +• 21 /• Save :nioa for d&t& 11:t• info •f 

/• If it ia a ll•c•ivar. check holding b'l:ltfer •/ 
iH 11.cvr I 

:buff■ is■ ■ JloldingBut ferSi::ca [PortIDJ, 
buffava:Ll • Boldi051Buf'!'■rAvai1Sil:e [PcrtlDJ, 

} 
■la■ if ( •ort.st&tu■ I PortID, PORT_'l'?l'I_TXR ) ) 

buft11:1e ■ .buff&T&il • 'rRDDJ'1, 

el1e 

J• U - 90t h.ra, it .. &JUI •• are in ■ca• tmkAcwn it.at■ and don't 
Jr.now if •• ■r■ ■ rec.■:Lvar or & b'•IJ-.itt.r •/ 

/• we ~ •end if th• --•••e• •i:a:• i• le•• than the .ava:Llal)le ■ :Lz• if' 
•• are • receiv•r port or 1• ve don't bave • -•••w• 1n. tb• '1'.zr 
holdillq buffer • / 

if I .. gdz• ca btl.!favail H I Rcvr 11 Jlll■gCou.at [P,n:tl:Dl ) ) 
re■po:n.■ e • SIO_HSG_SDD1 

elH 

If the. •••■age ■is• 11 bigger thaa buffer aax or 
"• can•t expand buffer big enough for it, ■m:ii!I. th• too big .. u&ge •/ 

:Lt I .. g■ iz• > DA.Tlltrl'nO.X 11 ( lllcvr "' .. 9■:L:a:e > butfaize ) > 
reapon,e ■ SIO_IIISG_:2BIG1 

1:f ( :iug11ize > bu:fhiz• J 
f• We 1bould cnly get hllra :Lt ~ are a receivar • / 

I* S•• Jt we can incr-■• holding buffer to 
acccmodate da.t-. •; 

it { l(blipptr • 

(un■ igned char •) realloc ( 
Hold:L.11.g~uffar [Port:nl] , lUg11ze J J > 

bu.tter ■pa.ce • I 
r1!111pcn11e • SID_XSG_:Zl!IIG1 

iot diff .... g■ i:e - bufhin, 

;• RHet pointer•/ 
BOldlllgJlut:f•r[Po:rtIDJ • (unsigned Ch&r •) blpptr: 
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bur.favail • llald.ing'lruf'te.r.AvailSh ■ [PortID], 

it ( .. SJdH :> hu.fh'Hil ) 

respon■■ • SIO_JlCVJt_rot.LJ 

r .. poo•• - SIO_ll.sG_SEND, 

) 
) 

) 

if( reaJ>OQ■• •• s:ro_ir:so_snm ) 
{ /• Set u;, •~ U•11• and. varillbl ■1 •/ 
Portrl•sr•[PortID] /• PO:t.'l'_ltSQ_tJATA_llfJ 
lbgSi.le[Po.~t:CJ:I] • :llll9'ait■ - 2} /• TU• away U■ t'WO &l.1dd•d b■fore .,, / 
) 

D■ac: Cheek the curr-t ■ t&tua to d•t■rain• r■.-paue to --•••g• -.4 handab&lc• 
:tnput1 P0rtID1Sateeifiu U. ••.1dal port to cb■cJc f:cr &.vie■ corm■ctio11 
ltaturn: SIO_XSQ_OK if --■■age wa■ :ec:■i•N ok 

SIO_K!G_comrr_E:U.O:t. if -■■&ga count ••• Uccrr■ct 

., 
wuigned. .int ChAiolc:Jc.91b1d( b.t Pol'tID J 

( 
un■iptld Ult re■paaaa • SIO_MSG_or:, 

if( KagSh■ [PortlD] 2• KagS:i:r:dcvd.(.Port::cD] ) 
( 
re■pona■ • SIO_QQ_COfflfr_EllOXJ 

t• Clean ,ip ••••••• vitb error coaditio= •/ 
ilUgCount(Portml••J /• Thi■ lut ••••SJ• i ■ being- raioviad •/ 
Jlold.ing3uffarAvailSise(Port.mJ +• J119Si:z■ [P0rtibJ, 

) 

/• ••••t Tariabl•• aad fla!l tor 11.ut .. 1Uag• "/ 
K•gS:h•[JcrtXDJ • W.511Si:1 ■l.cvd[l'ortlD] • 01 
Part;;l'l•g• [Port:ID] M• -PoRr_l[SG_Dl.'ll._nr .. 

Due: Suda: a break to t:be chaa.ael bec:au•• •<me ■rror ha• occv.rr■d 
Input', Port.In,specifi•• tb• uri■l pert to amid the 1':r.ak to 
Ratw:::n: a01111 

lfotea 1 '1'1:1.e lort ID i• th■ va.l'\1• r•turaed. frQa tl:l■ OpuPot't function . 

. , 
void S•nd.!rNJd ll)t tortID ) 

u:ndsned int ug 1 

l'ort:llag•(Portll>l .;,. -POar_xsc_tl.l.'rA_DI'; 
tort:Pl.•91 ClortIDl a ..... PQaT_xsr;_t>ArA_OU1'1 
aoldiqlu.!f-=r.1.-ilSis■ tto-rtml .... gsi:11■1:CTd [Port ID) J 
••!1Sisia11:cvd[PartID] - DgBhe[PortIDJ • o, 
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/•••••••••••• NINDONS SPECIFIC COl):t ........................................ 1 
tifd.f 11nas:ro 

Clur3gff111r11 ( Po:rttD I ; 
S•tC~r••k I PortID I ' 
Cl•&re.-1.r••k( Portl.b l, 

/* R•••t port noUUcation •t 
while{ llnabl•CcmaNoti.f:lcat:lon( Portm, hHot:1tyM:nd[Port1DJ. 2, 1) 1, 

.. ndif / /WIKSIO 
/•••••••••••• Dr> WnttlOMS CODE•------• ................ , 

:O■BCI Cl■ar• thti po:rt• buff•r• 
Input: PortDJ;Sp■cif!i&a t.ti.. a.rial port to 111~ tb• hr~ to 

l'fotu I Th• Port. ID i• tb• va1ua r111turnad tram tha Open.Port f11.11ct.ieu. 

•; 
void Clear-.iff■r• ( int Portlll ) 

!•••••••••••• Witn)Oll'.S .Sl'J:CIPIC CODK •••••• ............................ ••••/ 

1'1\llhCa.a.< Po:r;t:ID, 0 J 1 

.Plu.aheoaa( PortlD, 1 ) r 
l1911dit' / /N'llfSIO 

71Uh b;r */ 
l'luh rcvr •/ 

/*"'•••••••••• DD lr.IKDOWS CODI: ........ •••------.......... , 

;• 
WaitlmSac 

:tapU:t1 

Return: 

Xote,i; 

•J 

ratuni., 

void llf&itl.ZSec( void l 

/I /• IJJJI! 'l'-.po:r;.ary iapl-..nt«t.i.Q~ lllllllJIIII •/ 
II I* V.liii: sam T'!PE OP' FLJ.TJ'OUf SPECIFIC: t.IIDCR. rm«:'Tlotf 1111 J 11111 •I 
II int i, :I, wait.1 ■ 1.000. wa:1.t.;z • so, 
II 
I I fo:r;(:I. - o, i. < wait11 i++ I 
// fo:r;( :I • 01 :I< -it2, :I•"'->, 

/•••• ........... MilUXnl'B SPECIFIC CODE ...... " .................................... / 
IUl!et lmfSIO 
DNORD ■tiae • GetCa:r;r.ntTUN () 1 

whil@ ( dtlll.e •• ■ tiaa J 
dtiaa .. O.tei.t.:r;retTia• f J 1 

stia~ • dtime1 

Yh:l.l•i dtisto •• ati:ae l 
dt.ia• • GetCU.rrentTiae { l 1 

.. ndif / /"DfSIO 
r------ DD WI!IIDCMS CODZ .................................................... / 
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, ................................................................... / 
-----··················••1 

titdd NDl'SIO 

I• 
Illi tHottfytt'indoY 
De.1c1 Illitializ•• window for :recaiving NII_CONIDl'01"IFY --•••9'•• 
l111)ut.: Port.In:Sp•cifi•• t.ba ■■:ri•l port to r«c«iva ■uaag-aa frm:i 

CCII: 'lb• ASCII'. a ... ot t.h■ CCIII. port 
hin■tanc■ 1 Tll• illatu.ce hudl• cf th• application 

•nuru; Ba.ad.la t:o a window if n,.cc■uful. NULL it not 
Xot:e■: 'l'h. l'ort: ID i ■ U. valv.• rat;u:na.•d. from t.ba OpanPort function. 

., 
KIIIID Initxotify1ilindow ( lat PortIP. cllar •cow, JIANl>U hin■t&nca ) 

RIOfD h1'Ad • :RDLL1 
Nll'IJCLl.:l.!I -dclaa■, 

/* O.fina window cl••• ud giY■ it: eoa port DIUM •/ 

wndc:l•••-lpfD1fllcll'roc:: • Port'lhl.lU"r:oc, 
wndcla■■ .cbClaJExtra • 01 

Yn4cl&aa .cbllfDdaxtra • :2 i 
vndcla•• .hlllatanea ■ blZl■tari.ca, 

w:ndcl•••, :i.eur■or • WLL1 
wndcla■•-hbr:lackground ■ lnJLl.1 
w:a.dcl ■•••lll■Ulanna .. e • NULL, 
wn.dcla■■ .1p•sCla■alfaae - COK, 

j• ~Ht■ Viti.dew •/ 

502 

hNnd ■ er-t:•'lfia~"( COK~ ••, o, o, a, o, a, o. o. hl:Data1:1,ce, D >, 

Store Part ID in window • ! 
S■t.Windodord( hllnd, 0, l'art:n> J J 

in port •/ 
it[ llnabl•C~otific&t:ion( i'ortID. hwnd., 2, lJ ) 

{ 

ret.ur:a. h'Mnd1 

/• 11'■ bad an error ••tting up CCQOO(O'rIFl'" 
DHtroy viJ:ldaw Ud zero out hXnd • t 

DHt.royWindow( hMnd J 1 

DHC1 Set.a the. ■uial port par-.tar■ ■uch u ~ud rat•. at.op biU ate. 
lc.put.1 COll:1 at:rinf apecifyUig th• port to u•• U.•. "COKl•) 

lllot•• 1 Th.a :Port tll i■ tb■ value :r-etun:iad :tr0111. tbe OptinPort tune ticm. . . , 
int "'•tparaaatar■ I chllr •c011 , 

int err • o, 
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cha% 1:luJ:t:er [25) 1 

DCB dcb1 

504 

,rprint.f(butt,r,•\1:lt•,'-•·"··'·•·cow. BAtrDJlAT.E., l'Al!.ITY, C,1,TABITS, Sr0l'BlTS )1 
•rr • BuildCoaaDCB ( l:lutf•r, ,r,dcb ) , 

err • s•tC~t•te r ldcb l 1 

lQD.9" •AR l'ASCAL _upart lcrthdl'roc f Jl1'HD hlfnd, 0DrT 11■ 9', 

),-

,., 

1 ), 

l, 

it ( ug ■■ IDI_COlGINOl'l:F!' I 

{ 
/• Port:m ia ■ tored in windO'lf ia1tance • / 
act PortlD • a.tNindowword( hlllld, 0 I 1 

switch( LOWORD( l1'ar-Ul ) ) 

ca■• Of_kECEIVJ:: 

if( Port:StatD.SI PortID, P01T_l!SQ_D4TA_DI I I 

ca■• CN_EVDTt 

( /• N'e'r• in th• proaea ■ of r■ading 4.at.& 

while I ~ort:!llt■tu.t ( l'ortID, :toU'_XSG_DATA_IN J U, 
Jleadl'ort::ZBuUer( Port.ID } > 0 

SJ:O_KSG_mm b&ndahake •/ 
it' ( JPortStatua ( Port.ID, PORT_KSG_DATA_DI ) ' 

( 
un■ iS"Qed int'ug ■ GaU.■pon■ e( Port.ID. 

B•ud■b&keAetion( l'ortID, m.a,g 

w1 .. dped int -!J • GetReapClQ•• ( Port.ID, D ) , 

if {El.lg) 

Bandallakdction I PortID, ug ) 1 

1:as:icll■COIIIIIETent. I Port.III ) , 
br ■&k:J 

voicJ Kudl•CoaaBveot ! 1nt PortID ) 
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COIIS"l'l.'?" Sta.ti 

/• ll'ind. out what tU •vent waa ud clear it •/ 
■19 • Getc-avctllHk. ( Portlll, SV_D.P. I JN_IRDJ; J, 

J• Cl•ar tb• eve:cit •/ 
C.tCc-Jrrorl PortID, 5.Stat ) , 

if( ••11 I 

:1.f"l PortStatll.JI( P<:tttID, POllT_KSa_:D11'.A._DJ) ) 

{ 
Po:c-t71•9'•lli'ort:tD] •• -l>OIL't'_MJ°Gl_1:IATA_1lf; 

506 

J• Tell th• tranDittin!l port that we ll&ve abort•d •f 
SandB&Dd•hllb ( PortlD, no_KSQ_UOJlT, 0 ) 1 

/• J.•••t th• •olding buU•r • / 
l!oldicgllufferl.va:llShe[Portt!>] •• ll8g:Sis:eRCTd[Portln) 1 

.i .. it:{ PortStatw:( PortID, PO-.T_JISG_DATA_O'DT } • 

( 

Port7laga[l'ortlD] •• -Jl'OIT_JQO_?>ATA_Olff1 

/• If ,,. Z'ec•.:l.ved. aa error, while tran..itti1\g, aend. a break 

to the r•c•iving port •/ 
Sen.D.r .. k( l'ortlD >, 
) 

f• Clear tuae T&rial:>l-■ rqudleu of the eoar_KSG_Dl.T.I._IR\OUT Ua9' 

JlllgSi·nRcvd[lortlD] .. Jb9Si11e[P0:c-tll>J • O, 

/" R■ Ht. port notification • / 
while I l.lnlhl•ComHotiUcat:lon( PortID, hHotifyWndlPortID], :2, l) l J 

Callb&clc function for IED.uaTHkWindow• 

fp:i:-Aga& argau.-■d 

aoo:r. I'll PASCAL PiudWiz:1dowin1t( BNIIID hlln~. DIKJRD lP&rUI ) 
{ 
1r1111m hl'a:r•t, h'.Pr.,..Pa..:ant • blhldr 

while( bP&rent J 

hParent • Get;;Pe:rei:it r bl':revi'areut. >, 
UI h.Parmi.t) 

bXainln1t • GeUlindow'llord( bPrev1>annt, GN'M'_HIJl'STl.KCJ! )J 
return 1, 

l ■Dd..if / / WJR'SIO 
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/"'C_IID.Dl:l't._,:i:w;------ .................................................. _____ _ 

1 .n:a.1.nit.c nu 
t:11:SC 

TAIIS 

own 

1 Initialization and Cl•a.nup routio.•• for th• ,!l:o~ ••cognition il::ig.10.e 

'3 

DATE CJl:U.'?ID: 27 OC!t 15194 

Copyright Syn■rgetica 19'3 • U.H 

N'arn.iil.g ConUd-tial .. tH•ial 
Property of Sy:1:i.r;.tic• 

Copyrig-ht 1U3, 1591 lll li~bta R••arv•d 

S'YJIOPSIS: Initialise■ tbJ.Dga OD the 68030 ■ id•. 
0 mo_ DADJ:R ....................... .,.,.,.,.,.,., • .,.,.,.,.,.,.,., .............. ., ............ .,.,.,.,,.,..,., / 

fic~.'l.ude •aynargy,h• 

fir.elude •::1rengiu.h• 

ti.Delude •error■ .h• 
:#i.D.Clluda •baC!h.h• 

li.ac1ud11 •c011Pr••••h• 
t:Lzu::lud.e •-.altd.h• 

/•••-----•••"'•••••• GlObAl Data ................................ ____ _ 

QL0llL ■truct Dl'.QQll(.!I •pSRIIU.t.t • (■ truot KIGGINS •) o, 

<iLOU.L void (* ■rebentlud.lar} I J1tni.ct JIXGQIKS •, at:c-u.ct Jl:IOOilfS • } • o, 

/•1'1JlfC"l'IClf_EtADD•••*** ____ _ 

1UJCC1 u■laitialis<e 

Initial.ize the Sound Recognition :lngi:a.• 

OtlT, 

Rrl'tlJllf: ALL_OX on eucc•••. 
14 nGA-H:t'O cm failure. 

15 

16 

17 

,a 

NOnS ~ 
•ll!ftl_DIUJn•• .................................... , 

ict •reiaitiali111•( void (*pEventBand.lar) I ■ truct BIGGIRS •• atruct llIGQilfS • l l 

/• hep a pollLt.ar to tb~ lt"l'IBD.t b&ndl.er .. / 
•r•R•antlt&ndlar • prventHand.ler, 

t• Create the BICCIMS douhlely l:b:lked li•t:, ••'11 raw:• it for 
Mell. chunk OS: data procaaaad i.J::i sreProc .. •!111Cf•rO, •t 

it CcraatdiggillSLbt( >l'lmbar0fllodH, 1t.pSRDL1at J I• .U.L_OJ:) 
retui:n 11 

f• :rnit.iali:z• the C0111prenPhonHO ~ •/ 
InitialiZ1!COJ111rU11Pbon•• () J 

return ALL_Ol1 

/•!'t!KCTIOK_DAJ>n.••••••• .. •• .. ••••• .... •••• ...... , 
IlSSC1 

OOT, 

.. TtllU'I, 

NOT1S1 

sr•ClaanDp 

Cl■an up any :ma.cry i■■UHi in the SoUD.d JtacOgD.it:ion JEngine 

•mo_BDDE:R ..................... .i•••"•--•" ........... / 

PrH:!UgginaLiat( pSUHI.iat ) I 
ClaanU'pC011p:raaaPhoaH (), 

pSmLiat • (at:.ruct !!IGQIIJS •10, 
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1 1:rengine.c FILI 

DHC .... 
own 

: llooutine u■•d to intarf•c• wit:.h thll Sound llecoguition Eri.g-i.ne. 

'3 

DATK CRU.'?ED, 27 Oct lSl:94. 

Copyright. Synu·get.ic• 1'93. 1994 

W&rn.i.ng COUUd■oti&l X&terial 

Property of Syilier9•t1ca 

Copyright lUJ, 19U All Hsrht• Renr,ad 

S'YlfOPSISz Thi■ code will be on tll.• '8030 

Unclud• •a:ragina._b.• 
li11clud■ •~J..xtrac.k.:tt.• 

Unclud.e •sai,b• 
linclud• ",n,aluate.h• 
li11cl~ •et:1111pr•1a.h• 

11a.clu.de: •enora.h• 

/•J1JlfCTIOK_DAI>n••••------

JIMm; n·•Proc•■■Hinin:11 

DESC: Proc••••• o:aa chunk of tkt■ through tb .Sow,,cl 1.■cognition login•. 
•plrinin■ - ptr to the hirnina li ■ t ta proc4:H, 

d~l. - tbe Jla.XADpl .c.lcu.lated on the DSP. _, 
Rrt'UUfz Al.L_OX - ell. .l'UCCUI 

•rror I • on failure, 
llfOff.!: 'l'lda code vill be on tb• U030 ud ia vbat ne-eda to upp.-:a. 

•IIID_UADD•••••••••• .... ••• .. •• .. •• .. •••••/ 
lllt n·llllroceHHniu ( at.ru.ct. JIIGCUXS •pBiffinl, int. dM~l ) 
( 

■ truct :noaurs •pll'evX.i■ tJ 

/• S.OOth th• toraii.n.t track• (bin■), d•l•t• extran.,aoua 
tr1M1Ueii.ci .. and fill in any bolu • / 

PixTrac:t ( pJUgg-Ulll ) , 

t• ril:&d. t.JLa loiat. of au: bt•lligmlc■ t:raa tb■ t:o:mant■ t:.o 
indicat• ar ... • for &DWld :recogi:1iticn. •/ 

PoiDtxAXI&t.•lligo.ce ( plligv-ba ) ~ 

/• llatch point.a at :m.u:J.mwa ilat■llig-anc■ vil:;b •OUD.d.s. •/ 
Kn.la&t:&( pKift'iU, dapM&xAapl )1 

/• COllbin• uy paHible p]lon•a into phon ... • •J 
plf-L:Lst • Coap:r•HPbouH ( pKis,gin.■ ) J 

f• Pt-•• tb.• b.inica lilt to aea,■on.■ •!lo c&rH. • / 
•r■ltvllll~andler{ pltew1.i■ t, p:liimina ) J 
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7ILIC 

DSSC 

TUS 

OIIIRR 

DAn O.U.tJ:D1 

; stdrd•.c 

I St&ndards Data 

; Brat Bale 

copyright Synerget.ica 19:!il:l, 19!1-1 

Waruillg- CpnfideD.tial Katerial 

Property or Syue:get:Lcs 
copyright lUl, 1'94 All Right■ ••■-rv■d 

STIIOPSIS1 
•mm_HDDO---------•••a ................................. ____ _ 

/• tbe ragrassicc aqual:.1011■ C!on.st:.ant■ for 1'ormant■ l.,l,l wb■r• 

l':L • {• • 7o) • J;;J 

P.200 • J':L • za(200 • fol 

Ft1ia11Dt- t:E"■qu•oc:y •• • fw:ietion of Po 

Por-.nt fraqu■ncy noz:m.ali2:ad to :ro • 200 

Pud.:i. B1 Bl .. ., •/ 
/" 10:naantroniulaConatant • Linear .,.. Linear • / 

t• ponaul•• u■ed ta cr■ata th■ standard.I t:or the voic■d rric11.tivH */ 
J'OllllUW. Vaic~ricfomulu 1) • { 

1•-------------------------------------------------------------------------------•1 
{ 58, {1'0.'1, 100.ll, 111!i,17}, {0,772,, 2.:211, 4,0lO}}, 
{ ,o. {150.61, 1Hi9.83, 2085.17}, {0.972fi:, 3.211, 3.720}}, 
{ i:l, {l.70.61, 1003.83, 1915.17}, {0.5726", l..Sll, 3,,lO}}, 
{ 66, {U0.61, 1263.83, 1785.17}, {D.87l6, 2.!ll., 4:.4l0}}, 
{ Q, {110.'1,, l.J.99.83, l.955.J.7}, {D.6726', 2.Ul, -1.220}}, 

Kll.llOll'lC_J'ODtJLA Voicedllarrricrar..ulu [] • { 
,. >••c:ii ., 

{ 58, 

/• b 

1•-------------------·····--··----··---•1 
{{ 0.0, 0.0, }. 

{ ,o, 

{ o.o. 
{ o.o, 
{ o.o, 
{ o.o, 
{ 0.0, 

{ 0.0, 

{ o.o, 
{ a.a, 
{ o.o, 
{ o.o. 
{ o.o. 
{ 0.0, 

{ o.o, 
{ o.o, 
{ o.o, 

~ b 

o.o, 
0.0, 

o.o. 
o.o, 
0.0, 

o.o, 
o.o. 
0.0, 

o.o, 
o.o. 
o.o. 
o.o. 
o.o, 
o.o, 
o.o, 

/•·--------·-·------······-····-·-·----•1 
{{ 0.0, o.o, }. 

{ o.o. o.o. 
{ 0.0, o.o. 
{ a.a, o.o. 
{ 0.0, 0,0, 

( o.o, o.o, 
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{ "· 

{ 0.0, 

{ o.o, 
{ a.a, 
{ a.a, 
{ o.o, 
{ o.o. 
{ o.o, 
{ , ... 
{ o.o. 
( o.o. 

j• • 

o.o. 
o.o, 
o.o, 
o.o, 
o.o. 
o.o. 
o.o. 
o.o. 
o.o. 
o.o. 

/•·········-·-·-·······················•t 
{{ o.o. ,... ), 

{ii, 

{ o.o. 
{ o.o, 
{ o.o, 
{ o.o. 
{ o.o. 
{ 0.0, 

{ o.o, 
{ o.o. 
{ o.o. 
{ o.o. 
{ 0.0, 

{ O.D, 

{ o.a, 
{ o.o. 
{ o.o. 

o.o, 
o.o. 
o.o, 
o.o. 
o.o. 
0.0, 

o.o, 
o.o, 
o.o, 
o.o. 
o.o, 
o.o, 
o.o. 
o.o. 
O.G, 

/•·-·····························-·····•f 
({ o.o, o.n, }, 

/• and of li•t •1 
( o. 

{ o.n, 
{ o.n. 
{ o.o. 
{ o.o. 
{ 0.0, 
{ 0.0, 

{ o.o. 
{ o.o, 
{ o.o. 
{ n.n. 
{ o.o, 
{ o.o, 
{ o.o. 
{ 0.0, 

{ o.o. 

o.o. 
o.o. 
o.o. 
o.o, 
o.o. 
0.0, 

o.o, 
o.o, 
o.o, 
o.o, 
o.o, 
o.o. 
o.o, 
o.o. 
o.o. 

1•------·······------------------------•1 
({ o.o. o.o. ), 

( 0.0, 

{ o.o. 
{ a.o. 
{ 0.0, 

{ o.o. 
( 0.0, 

( o.o. 
{ 0.0, 
{ o.o, 
{ a.a, 
{ a.a, 
{ D,O, 

{ a.a, 
{ a.a. 
{ o.o, 

o.o. 
0,0, 

a.a, 
a.a. 
a.a, 
o.o, 
o.o. 
o.o, 
o.o, 
o.o, 
o.o, 
-0.0, 

o.o, 
o.o, 
o.o, 
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}. 
), 
), 
}, 

})}. 

), 

}. 
), 

), 

). 
). 
). 
). 
}, 
}. 
}. 
), 
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), 

STANDJ..RD VoicedJ'~ieSt.d() • { 

/• P••ci:U p&tt•rn "'/ 

/•----------••-------------------···-··-------··-········-------···-•I 
( SB, 

{ o. o. o, o, o. o. o. o, o, o, o, o. o. o. 0, o, 
110 h•re. "'/ 

b&rd-eoded. l::l ■r• •/ 

{ 60, 

hard-coded h•:,;• * / 

{ 6:2, 

go here. •/ 

har11-c:odel1 b11r• • / 

{ H, 

90 bar■. •/ 

bard-coded h■r■ • / 

{ .. 
!lO here. •/ 

:tr.&r~-cod■d h•r• • I 
), 

0, 0, O, D, 0, 0, 0, D, D, 0, O, 0, 0, 0, 0, 0, }}, 

{ O., 0, O. D. 0, o, D, O, O, 0, O, O, o, D, D, D, 

0, O, O, O, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0.- 0, D, }}. 

{ D, 0, 0, 0, 0, O, O, O, 0, 0, O, O, D, 0, 0, 0, 

o, o, 0, O, 0, 0, 0, D, O, D, o, o, 0, O, 0, o, }}, 

{ a. o, o, o. o, o. o, o, o, o, o, o, o, o, a, o, 

o, o, o, o. 0, 0, Q, o. o. o, o. o, o, o, o, o, }}, 

{ O, O, 0, 0, 0, O, 0, 0, 0, D, O, O, O, D, 0, O, 

O, D, o, 0, 0, D. 0, 0, D, D, 0, D, 0, 0, 0, 0, }), 

/" r0:raulu u1.a. t.o c:c■at• th• at&n4ard■ :for otb•r Vaicad l'hori•• •t 

l'CRXULl. VoicedOth•:rl'an:mlu [] • { 

/• Paacii 82 

"' 
., 

516 

/"' 7raquimci■• will 

/• Frequenci■• will 

/• l"requen.ch• •ill 

/* rr11qu■n.ci ■■ will 

/• AaplitudH •r■ 

/• l"r9q1141nclea will 

,u 

1•-------------------------------------------------------------------------------*/ 
{ 1. {11s.oo,, 111:2.74, -3'7.lu}. {-o.oiS. 

{D.987, 

{1.502, 

-L-U72:1., 22.BOU}}. 

{ 3, {lU.H, 135J.B2, 2034.65}, 

{ ,. 
{ 7, 

{ ,, 

5.131, ,6,'64}}, 

{17'. 21, 1293 .11, 

5.264, 2.5'3}}, 

3.731, 4.!185}}, 

{810.H2, 2371.:'3. 2007,90}, 

llU.H}, 

2034.53}, 

{•0.1'1121, -s.uou. 2.aJ2t1}h 

{ u, {i66.32, 922.03, 2079.02}, 

3.313, 4,116}}, 

{ 17, 

{D.1&2'67, 

(21i1.297. 1119,81, 2S70.54}. 

0.HS0!7, O.UD5Bg}}, 

{0.830, 

{-0.332.U, 

( 19, 

{'1, 

{342.47 .. 

3.867, 5.004}}, 

{442.702,. 122.747. 

-0.711643, 

!tU.51, 1665.52}, 

;;1402.S!t), 

-0.!10!81)}, 

{ 22, {431.22, &11..98. 2175.13}, 

o.5000, l.70t}}, 

{ 23, {431.22, Bl1.!i8, 2C75.7l}, 

D,5000, 1.704)}, 

{ 2C, {70!Lti28, 1.124.:91, 237l.97}, 

0.33,8.28, :L1D95t.}}, 

{ 2,, {314,23, 5177. ◄ l. 1174.83}, 

3.731. 4.428)}, 

{ 31, {"35.111, 658.758, 2.806.S.I}, 

-0.334:104, -:Z.f.3'32}}. 

{ 33, {211.21, to.I.BO, 21U.O}, 

5.110, 1,933}}. 

{ Ji, {.111.21, S93.&0, ll.BJ,U}, 

2.u.t, 1.,n)}, 

- Page 309-

{o.:u:o&, 
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18 

>< 
Ill 19 ,-.l 
Ill 
Ill 
[/} 20 

o,:lz = 
P:: ~ "'~5:ii 21 
i:il : ~ ,;,::: 
O ~ ... ~al;:: 
o s~~a~ 22 
Ill ~ :,.o::,i'.: 
0 ,: ~5i;lO 
> ~~~~~ 23 
Za!l::"'.:i.-, 
z·~-<§:;i~ 24 <i:: < ,,, 

~ 25 

0 26 
~ 

5,640,490 

{ 50, {t31.U. 811.91, 

0.5000, l..704}}, 

{ !ft, (431.:Z2, :1:475.73), 

0.5000, 1.,04}}. 

( o, (o.o, o.o. 
(0.0, o.o, 

/• l"armu.l•• u•ed to eraa.ta the atandarda for otb.er Voiced J'lloa•• */ 
lillXOK!C_l'O~ Voi.Cl9d&ArOtll.•rPo~lu n ■ ( 

( 1, 

J•----------------------•J 

( 3, 

({ ~3-925, 

{ 13,lOH, 

{ 54,5453, 

{ I0,7'H, 

{ ,2.,ou, 
{u.,ocs, 
{H,9042, 

{ ,0.,194., 

{ 73.&157, 

{ 76.UU, 

{ 11.SH, 

{ o.o, o.o .. 
{ 0.0, o.o .. }. 
{ o.o, o.o. 
{ o.o. o.o. 

1•----------------···---•1 

( 7, 

{{ 31,011.8, 

{ ]7.'375, 

{ 5.fi.812-1, 

{ 59.812, 

{ U.!14211, 

{ (7,4577, 

{ '9.82&:I:, 

{ 71..!]63, 

{ 74,1275, 

{ 75.6143, 

(79,334'. 

{ 0,0, o.o, 
{ o.o. o.o, }, 
{ o.o. 0.04 

{ o.o. o.o. 

f•····--···········----·•/ 

( .. 

{{ 35.1091, 

{ 37.9594, 

( 55,'232, 

{ 59.2746, 

{ 64.3502, 

{ 66.1!112, 

{ 70.5U5, 

{ 72 . .35&1, 

{ ,,.un. 
{ 76.ll5, 

{ 75.S.filG, 

{ o.o, o.o, 
{ o.o. o.o. }, 
{ o.o. o.o. 
{ 0,0, o.o, 

/"'----------------------•/ 
{{ 17.3101, 

D.0639, 
0,1106'1, }, 

0.1132, 

0.11191,. ), 

0.091!, 

0.105248, }, 

0,1011.5!, }, 

0.102071, }, 

O,lOJ.17.l., }. 

0,10!6'1, }. 

0,105545, }. 

), 

). 

))), 

0.05141, 

0.0"18"1, 

0,115!136, }, 

O.1O3CB7, ), 

0.0!7l:U. 

o.101n.::i:. }, 

0.10'478, }. 

0.104027, ), 

0.105146, }, 

0.102,06, }, 

0.10'665, }. 

), 

), 
))}, 

0.117513., 

0.0162, 

0.122231:, }. 

0,1053H, }, 

0.111!196, }. 

0.10572', ). 

0.l.105107 r }, 

0.l.0&3O, }, 

O.l.01032, }, 

0.1105&, 

0 .110216, } • 

}, 

), 

})}, 

O.OB!l, 
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{ 46,0161, 0.1177,4,4, }. 

{ 57,4.503, 0.13215'7, }. 
{59,163, 0.113996, }, 

{ &7.l.2lli, 0,1305154, }, 

{ lil,570.:, 0,119971, }, 

3 
{ ".12.1192, 0.122477, }, 

{ '1l,H96, D,11901, }, 

{ 77.1301, D.12517', ), 

4 { 7.11.05116, 0,l.l.8421, }, 

( il.6l35, 0.125473, }, 

( o.o, o.o. ), 

( o.o, o.o, }. 
{ o.o. o.o. ), 

{ 0.0, o.o, ))}, 
6 

{ u, 

7 f• •f 

1••·····--········------•1 
{{ :13.!"76, 0.0'67, ), 

8 { t0.72!!, 0.0,01. }. 
{ 5!5.0U.7. 0.117045, }. 

{ sa.n21, O, 107111, } , 

9 { iS.13'7, a.1Hs!l6. ), 

{ fi5.!10Jl, 0.100)9!1, ), 

10 
{ 70.951-{, 0,1136H, ), 

{ 7:2.51!, 0,107H6, }, 

{ 1S.3182, 0,11.3199, ), 

11 { 1,.s,,3, 0.10!11Ui, ), 

{ 79.1491, 0.1098315, }, 

{ 0.0, a.a, }, 

12 { o.o. 0.0, }. 

{ o.o, o.o. ), 

13 
( o.o, o.o. ))), 

{ 17, 

14 f• •/ 

/•-------- ------ ..... ---•/ 
{{ ::u;:.!1s,, 0.07HH, ), 

15 { 51.&IH, O.ltltU, }, 

{ so.,ou. 0.11955, ), 
{ ,0.211, 0.111177, }, 

16 { lil.4117, Q,lOUli, }, 

( '7-1155, 0.106036, }. 

17 { 70.J821i, 0.11:asa, ), 
{ 71,101', 0.0997, ), 

{ 74.2932, 0.106116, ). 

18 { 76.5634, 0.107109, }. 

;:,.. ( 80.2,U:7, o.011us,, ), 

t.:i { 0.0, o.o, ), 

'"" 
19 { o.o, o.o, }. 

IJ.l ( o.o, o.o. ), 
IJ.l { 0.0. o.o, })), 
r.n 20 
<id z ;: ( 21, 

" ~ ~~5~ 21 f• ., 
IJ.l ~ jc~~ !•-------- ------- ..... ··•! 
0 !i: 1-1= {{ 35.65187, O.l1887t, ), 

o a :.:i=i=~- 22 { t2.9lH, o.1au,ca, J. 
l:I.l u.! ~~;:ii:; { 51.60'1, 0.10&'10!, }. 
0 ;G~:.i.i 0 U 

~ i~g~~ 23 
{ 59.6202, 0.10110:1;, }, 

{ CC.O:U.7, 0.107957, ), 

t31::8,;i...a { fifi.51097, 0.104!4., }, 

z~<~~~ 24 { 70.2666, 0.107:t2.9, }, 

<!'. < 0, { 71.'331, 0.1021!16, ). 

~ 
( 75.l7l7, 0.111200, J. 

25 ( 7fi.7847. 0.107'23, }. 

{ n.53Jl, 0.10!1177, }, 

0 26 
( o.o. o .n. }, 

~ { o.o. a.o. ). 
{ 0,0, o.o. ), 
{ 0.0, o.o, }}), 
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13 
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{ :u, 

,,, ______________________ ,,, 

{ 2,. 

1• 

{{ 26.3645, 

{ u.uu:. 
{ 50.7'6, 

{ 60.UO, 

{ ,s.:2771, 

{ U ,.9411. 

{ 71.0127, 

{ 72.5311, 

{ ,,.aou.. 
{ 77.3315, 

{ 78,62U, 

{ o.o, o.o. 
{ o.o. o.o. }. 
{ a.a, o.o. 
{ a.a, o.o, 

0.0772, 

o.o,son, }, 
0.0974, 

0.1.22010, }, 

0,21,.01, 

0.10'186", }, 

0.111-H:Z:I., 

0.108871, }, 

0.110!15. }, 

0.112U!I, ), 

0.10059, ), 

J. 

J. 
Jll. 

/•----------------------•/ 

{ 49, 

{{ H.lil, 

{ 28.8099. 
{ ss.,:a,1, 
{ 40.9908, 

{ n.1,03, 

{ 56.7514:, 

{ H,7022, 

{ 97 ·"''· 
{ U.71'5-, 

{ 7:2.7U:5, 

{ 74 . .:JH, 

( o.o. o.o. 
{ o.o, o.o. }, 
{ 0.0, o.o. 
{ O.Q, 0.0, 

0.3•H415, 

0.0448, 
0.101713, }, 

0.0250, 

0.103H7. 

D.D-615, 

0,07':Z, 

o.n,010, 

D.07(11, 

0,017492, }, 

O.DH5,. 

J. 

), 
))), 

/• b 

!•----------------------•/ 
{{ 37.551!1, 0,lJUl0, 

{ 29.lU:Z, 0,042,, 
{ 55.53:IS, 0.112150, }, 
{ 56,76U, 0.0'5904, }, 
{ 62.0941!1, 0,103'64, 
{ U.5342, 0.10'791, }, 
{ U.31.54., 0.0!!2, 

{ n.uu. 0.10-ooa. J. 
{ 73.2'31, 0.1002,,, }, 
{ 7S.5fi25, 0.10lU9, ), 

{ 77 .011, o.o,a,. 
{ 0.0, o.o, }, 
{ D.O, D.O, }, 

{ o.o, o.o, }. 
! •-•· o.o. ))). 

( 31, ,. 
/•----------------------•/ 

{{ H.0s1s. o.o,slsli, 
{ tfi.3754, 0,1.131:.17, ). 

{ 50.9352, 0.0!1130, ), 
{ 51i.82H, 0.0548, 
( 60.H15, O.Ol!l737, }, 
( n.,aH, o.o!lo&. 
{ U.7104, 0,0U14, 
{ U.1107, 0.0179, 

{ 7.1.9371, 0.094015, ). 
( 73.C:224, (L0'13, 
{ 77.J:013, . O.OHl~ 
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{ o.o, o.o, }. 
{ o.o. o.o, }. 
{ 0.0. 0.0. }. 

{ 0.0. o.o. ))). 

{ 33, 

(• 

(•----------------------•( 

{ "· 

{{ 36.U:83, 

{ 40,7'77, 

{ 51.0109, 

{ 57,2137, 

{ il.365, 
{ 6-l.168', 

{ 67,-U-13, 

{ '6.,u. 
{ 72.55-17, 
( 74,.1771., 

{ 77.5t36, 

{ 0.0, 0.0, 

{ o.o. 0.0, 

{ o.o, o.o, 
{ 0.0, 0.0, 

}. 

(•· - -------------------•( 

{ :90, 

{{ 2S.1280, 

{ 42,9834., 

{ 50.5131, 

{ 57,1574., 

{ 60.3679, 

( u.1212. 
{ ,1.1102. 

{ 6!L91i7, 

{ 71.l!OS:Z, 

{ 74..66, 0.0975, 

{ '77,0f?S, 
{ 0.0, 0.0, 

{ o.o, o.o, }, 
{ o.o. o.o. 
{ 0.0, O.D, 

1•----------------------•1 

{ ... 

{{ H.5S9. 

{ 45.7f.H. 

{ 52,5577, 

{ 60.-H52, 

{ 55.0,.79, 

{ ,,.,a:u1, 
{ 70.27:25, 

{ 72.0092, 

{ 75.4.537, 

{ 7'6.8398, 

{ 79.5101, 

{ o.o,. o.o, 
{ 0.0, 0.0, }. 

{ o.o, o.o, 
{ o.o, o.o. 

/•----------------------"/ 

0.1J61'6,}, 

0.0997, }. 

0.0938, }. 

o.o,n, }, 
0.0,:;t5, }. 

o.o,:u. }. 
0.0'44., }, 

0.0806, }, 

0.0951, ), 

0.01511',}. 

0.0966, }. 

). 

), 
))), 

0.0677, ), 
O.llOJ!l!'i,}, 

o.oua. ), 
o.o,35, }, 

0.08'72, }. 

o.ou,. }. 

0.0.953, }. 

o.o,l-t, }, 
o.o,u, }. 
}. 
O.D:il55, }, 

}. 

), 
))), 

O.l.l.'7'81., ), 

0.123735, ). 

D.1109113, }, 

O.l.16582, ), 

0.113763, }. 

0.10'7816, }. 

0,108867, }, 

0.10620, }. 

0.1ll1Dl, }, 

0.110225, }, 

0.110'44, }. 

), 

), 
})}. 

{{ 33 ,01, 0.103040, }. 

{ H.5992, 0.0222. 
{ 54.2337, 

{ 58.7361, 

{ ,2.1011. 

{ ,,.1u. 

0.102'1$, }, 

0,106557, 

0,106312, 
D .120343, 
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{ 70.llU, 

{ 71.15i, 

{ ?5.122', 

{ 715,1835, 

( 7'.SU2, 

{ o.o. o.o. 
{ o.o, 0.0, }. 

{ o.o. o.o. 
{ o.o, o.o. 

ST/UIV.UD Voic.clOtb11rStd (] • { 

/" patciil ptit:.t.•rn •/ 

0,101033, }. 

O.l.05312, }, 

O.l.14:U7, ), 

0.105750, }. 

O.llO!l!il, }, 

), 

). 
)JJ, 

1•--------··--·----·----------------------···---------------·-·-----•1 
{ 1, 

{ O, 0, 0, 0, 0, 0, 0, 0, 0, 0, D, D, 0, O, 0, 0, 

526 

o.73371, o.01:u2, o.01a2s, o.01..2s1, 0.06.135, o.01us. 

0.0,100, o.oss,1, o.o:i,10, 0.01'60,, o.02ns, o. o. }}, 

( ,. 
{ o, o, 0, o. o, o, o. o. o, 0, o. o, o. 0, o, o. 

g-o here. •1 
o.,n,, 0.2:27,. o.o:z,02, 0.05217, 0.117H, O,lOl25, 

D.Otlil, 0.02915, 0,02271, 0.00'36, O,OlU.t, 0, 0, 0, 0 }}, 

{ 7, 
{ 0, D, 0, O, o, 0, D, 0, 0, D, 0, 0, 0, O, O, o, 

0.11.51, o.u:11, 0.05651, 0.2010, o.1s,01, o.101s2, 

O.l.174ili, D.0311i3, o.o:t,01. 0,1840, O,Q26'.38, D, o, 0, 0 }}, 

{ .. 
{ O, 0, O, 0, 0, 0, O, O, o, 0, 0, O, 0, 0,. 0, O, 

0.,n1, o.nu. o.:z2as, a.Jiu. 

o.ocsu, o.422.9, o.02sis. o.02u1, 0.02501, 

{14, 

{ o, o, o, o. o. o, o, o. o, o. o. o, 0, o, o, o. 

90 h•r•- •f 

0.15726, O.l.0•175, .. )), 

D.503S, O.i31'14, O • .i;U,U,, 0.10!10'6, 0.04517, 0.0518:.\, 

O.Ol5U, o.02ua, O,Ol!Oi, 0.0.142S, 0.01929, 0, 0, a, }}. 

{ 17, 

{ o, o, o, o, o, o, o, o, o. o, o, o, o, a. o, o, 

Q,8'1556, 0.11270, D.OH!l4, 0.D1722, 

0.01020, o.OH,f,, 0.0001. 0.00430, 0.00321, 0, o, 

{ 21. 
( 0, 0, 0, ti, D, 0, D, 01 0, D, O, 0, O, O, O, D, 

o.ain, o.na2, o.oUS4, 0.01004, 

O,OlUt, O.Ol.l.72, 0.00120, 0.0Dl3.ft, D.00760, 0, D, 

{ 0, D, 0, 0, 0, O, O, 0, O, 0, 0, 0, 0, 0, D, 0, 

0,5820, 0,71!i1Bl., 0.46HS, 0.05332, 

0.03,54, 0.03011, Q.01371, 0,01700, D.Ql.591, .. 
{ 26, 

{ D, a, a, o, D, O,. o. o, o. o. o, o. o, o, o, o. 

O.il61S7, O.H55, 0,09751, 0.l.i4O, 

0.0.ll.U., 0.11123!, 0.00121, 0.000.l, 0.00121, D, 

( "· { o. o. a, o. o, o, o. o, o, o, o. o, o, a, o, o, 

- Page 314-

D.Ol.704, .. 

0.0l5l9, 

o, 

0.03B06, .. 

0.091<17, 

o. 

t• Pr•ciuu1.ci .. will 

0,01157, 

0 )) • 

/• l'requencias will 

0.013!4, 

0 )). 

0.05135, 

}}. 

/" rr•qum1.cie• will. 

0.02578, 

0 )). 

/• Prequ..:1ei•• ori 11 
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0.730), o.,40~. O.HllO, 0.18553, 0.04651, 0,0113:Z, 

0.009S0, 0.011?3, 0.00455, O.D050l. 0.005.15, 0, 0, 0, }}, 

{ 31, 
{ D, o, O, O, O, D, 0, D, O, o, O, 0, 0, O, O, 0, 

o.s,on, o.06093., 0.04101, 0,021101, o.on,o, o.02s1,, 

0,01022, 0.00956, o.ooa:11. O.DOlB9, o.oosu. }}, 

{ 33, 
{ o, o, 0, O, o, 0, D, O, 0, 0, 0, D, D, O, O, 0, 

0.638', 0.01579, 0.01947, 0.02064, 0.02314, 0.01728, 

o.00754, 0.00404, 0.0052s, o. 00:1,1. o.ooloo. o. o, o, }}, 

{ 36, 
{ o, o, o. o, o, a, o, a. a, o, o, o, o, o, o, a, 

0.612!1, Q.11144, O.OU02, 0.01170, 0.03721, O.Dllill, 

O.OU58, 0.01300, 0,011673, O.OOU.4, 0.00722, 0, 0, 0 }), 

{ "· { 0, o, 0, D, 0, O, 0, D, 0, 0, O, 0, 0, O, 0, 0, 

go bar•. •/ 
0_14.55, 0,6'&'7, 0.0492.t, 0.00760, 0.00872, 0.01510. 

0,01171, Q.Ol.lU, o.00705, 0.0056:l, 0.00,61, o. O, 0 }}, 

{ o, o. o, o, o, o, o, o. o, a, a, o, a, o, a, o, , .. Frequen.ci•• will 

go here ... , 
l).9l53. o.U!II, 0.1'631, o.12756, D,0:2257, 0.02135, 

o.ooen. o.oosfi1, o.ooiH, o.001s1, o.001a2, o, o. o }}. 

( o. 

go hen. •/ 

.b&:rd-OOded b.■r• .. , 

), 

{ o, o. a, o. o, o, o, o, o, o, o, o, o, o, a, a, 

o, o, o, o. o, o, 0, o, o .. o. o. o. 0, o, o, o, }}, 

#Udet ])()Jl"l'_m.va_nT 

9T.1XDJ.G UDvo:l.cw40therStd[l - { 

/'••• .. ••• v»voiced rricativ•• ............................................ , 

d:aratiou Yl 

l'l ... J'lS •/ , .................................................................... , 
{ 57, 

0.61!1712fi, 

D.53US7"1, 

25.075617, 

5:l.57!00D, 
{ 5!i, 

{1.0, 

0.lt-&9356, 

l9.il710. 

55.971'21, 

1. 

o.5366405, a.6'755267, 0.6473607, 

0.-&l,t,5395, 0.1515O4, 0.129:2353, 

n.oso,u. 37.193311, 3!.'39508, 

3l.U2!3;1}}, 

D.5133013, 

0.37021iJ., 

l5.U63D1, 

32,802Ut}}, 

"· 0.2188756, 

l. 

D.433l.075, 

0,37JU9o, 

2:!L471095, 

l, 

0,-1055185, 

0.3525115, 

40.U7576, 

l. 

0.2.994118, 

, .. J'r■queuci•• will 

, .. .Aaplitud.H are 

0.4739683, 

o.,u.a,o&, 

{ 61, 

{D,:.UHOf7, 

0,5!155675, 

2l,.U5lll, 

0.112034, 

2,.eon,e, 
lU.002000}}, 

1. 

0.2.916"10l, 

0.92527'0, 

U-53,262, 

i.o, o.,,u,st, 0.905408.B, 

301.. nn,o, 
1. 

0.GG!t!'i1939, 

l06,51U50, 

1. 
1.0. 0 .805613.f., 

{ 65, 

{0.1116761, 

0.t.ilSlU. 

0.1327f.73, 

0.2660963, 0.229501, 0.146017, O,l.O:.Z25l.D, 

8!1.!105304, 284.,936730. 375.Sll.3760, 226,U3l80, 1U.I03lfi0, 36.378171}}, 

----•••• .... •••• Other Ocuroicad Soun~•••----••••/ 

/• paaciUI .. u.,p dur■t;ion. Pl. 

Fl., ,J'l.S •/ 

/•················•·····-····················•···················-··•/ 
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0.53H5'7, 

25.0756517, 

52,571000, 

D.53",'577, 

25.07!5'97, 

52.571000, 

0.53H5i'1, 

25.0756'7, 

52,511000, 

0,5344577, 

25.075697, 

52.571000, 

.. 

5,640,490 

0.'191126, 0.13H4D5, D.675SH'i', 

(fl., 

{ 47, 

{ "· 
O.U:97126, 

( o, 

{ ,. 

0 ), }, 

D.41453,S, 

31.oso,o. 
31.H2ll2}}, 

O.Uf53S5, 

11.oso,u, 
Jl.1◄ ,Ul2}}, 

O.t5156H, 

37.193311, 

l, 

D.-l5156H, 

37.1'3l11. 

O.ll&li4D5, 0.675$2'7, 

0,Ut:53,S, 0.4515694, 

J1.050H8, 

31,842132}}. 

O,U66-t.05, 

o.,usns, 
lLOSOHI, 

ll.14213:'i:}}, 

.. 
0, 

0, 

0. 

37.1!13311, 

1, 
o.G1ss2&1, 

0,45156'4, 

37.1'3311, 

.. 
0, .. 

530 

0.64.73601, 

O.f.2!2353, 

311.93'808, 

o,&tn,01, 

0.4292)53, 

31.9::1!!01, 

1, 

O.UU353, 

38.!l!ll!IOB, 

l, 
0,154.736tl7, 

0.4292353, 

)&.!JHOI, 

.. 
0, 

o. 

0.473HU, 

{1.0. 

0.4739683, 

{1.0, 

0.4739UJ, 

(1.0, 

.. 
,. 
.. 0, 

I* J.D. icdu lookup ta.bl• for 2" CUl.du/121. lltl.ougb for , oc:ta,-d plu.1 */ 

}, 

1,D!5HU14.:U, 1,12.IU:203'62, 1.1U2070770, 1,l$9!12L073', 1,33.U3H20!1, 

l .• 142135312, l,t,U0710U, 1.587401032f, 1.u1na&S53, 1,781'7'7,f,0!11~ 

1,117741!iH1, 2.0000000000, 2.llUlf.2167, 2,3Ht240&15, l,37UUlS"l• 

2.SU842H78, 2.0:H791i41'1, 2,1214.270163, 2.,!16'.614:z171, 3,.1'74102060~ 

l.3635!57105, 3,56i3!5'50565, 3,7'15t!l7UU., •. 0000000000, 4,2J7&520,61S, 

t. ,u,aunl7 • 4. 7!5H21i130ll, S .OlHll lUB, 5,JJ93!197i0l, 5 .65&&54.1527, 

S,tl3l27!1!117, Iii. l06DUOi6, 6. 727171"211, 7 .1271Hl5H, 7 .SS09Hl7l0, 

s.ooooooooaa, 1.,,s10.uu1, 1.,1,nn.i,s, ,.s13H,n&2, 10.0793'7'37', 

10,'7111!1520,, l.1..313708305t, 11.,au.ss,11•. l2.6''2.092Ul, l3,45U421t.:U, 

14.254l'8JlU, 1s .101H!l1•U:L, u.ooooooaaao, u .95Hl2:zoo,, 11 .,s,:nouo:,,, 

n.021uu324, 20.1s113,o,oo, 21.3!57os22u. 2:z .e21•16s101, ;;:3 .,1292.s,-0•. 

:25,3!18fl4'118, 2,.,oa6SS'842, 21.5087'235'6, 30,2039737701, 32.000000000D, 

u.,02e2.u.01,, ls.,1.11u..1105, 31.osH2u,u, ,o.11,n111199, ,2.1101002,, 

-tS,254933:Z2U, 47.U5Bl12'H, s0.,,u:i:t:i::i:1,, Sl.U7371JU-l, 5'7.Dl.752"7U2, 

6o.,o7!47540J., O.OOOfl.000000, ,,.IDU4U03,, ?1.8375U561D, ,,.10,2s292'7, 

ID,634!1511535'9, 115,42'740)05', )0.5DtHH42t, 95.891'625,77, 101.S)3155Ht73, 
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/••·····························------
-- dyuu1ic.c --

• Capyvrite Syne~tica U9l, 1994 
• Nritta by 'l'oa Jen1en 

• warning confidential K&tvial 
• Property of Syuerr,etic:a 
• copyri9bt l.H3 • UH All Ri;ht■ ll.uarvad ....................... _______ ........................... , 

Uncl\l.de •d.fp,b• 
liuclud■ •wavio.b• 

typadet atruet { 

} EtCROH, 

iut paiJ 

char Typ•1 
long Lo,;ation, 

int Sise, 

int La; 

int ro, 
iutK&ZAa;ll1 
int zo., 
ill.t SWDSlcrpes 

int ftr.q (XAJ;J'ODAXTS} I 

iot -.pl [NAJ:PODllr'?S] J 

extern atruct ~~LlU c:lo, 
extern int Peraonll"Ulltb4r1 

Stu:l!fBifl'lnaToDia:k 

••••••••••••••••••••••••••••••~---...... I 
V0id StutD'.iggi._.ToDilk l ■ truct KI'Ci:GIRS: •:!!rzatartt 

•t:c-u,;t ElQGillfS "Jliggitr.111 
:ru,1 •fpJ'oCNllt.1 

11:tCROIE llierebe1 
int i, 

■ tatic int J'ir•tTiM ■ 1, 
char r11en ... (ltl.XltrrlERJ, 
•~tic: int CUr:Per■o:n • o, 

:liggin■ • f:E'9Jltarti 

•printfCFilename, • c; \ \duap\ \.fanaa.nt•.'-d". Per■ODH'Uatber), 

Curl'er■on • Per■onlhml,ar 1 

u: (t.pl'oi:.ant) 

~cl.oae (tpFormant) J 

l'ir■ tT.ia• • :t, 

532 

f• Bu• v• walk througb the li11t ot l!iggic.a .atruct-gres and ••v• th• to dhk • f 

wbilelB:lgg:l:n.11 i,i, Higgina-:.type I• 'N') 
{ 

llicrobe.ZCZ • Jliggina->11:crJ 
IU"oJ::,e,S..Sle)I)• - lii9Villa->■\IIIISJ.0pe1 

Nicrob•.X"yp• • aigsrin■ •>typ•J 

Nic:nil:l•.pai. • lliggir,a-:.pai, 
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llic:rol:l•.Locatioti. • G•tl'il•Location.( Xig,gin ■• >loc: } 1 

Xic:ral:i•.Si:is• • Kinin■ ->■isa, 

KicrOb•.L• ■ BiggiDJl•>L■; 

Microl:la.ro ■ lligrill■ ·>Po, 
llicrobe,~l • ~11 
:ror c i • o, :1. .: n.i:rono.ms, i-u > 

Kicrob■ .Hreq[il • Biggina•>'l:treqlil 1 

kicrobe,upl [i] • Biggin■->apl [il, 

ifUpl'ar&U1.tl 

{ 

534 

!vrite(lvcid •)~c:rob■, ■ ii:.ot:(IIICROBIJ, 1. !pPo:cmant.J, 
:l!elo■■ lfpPor.antl, 

lliggin• • llig,gin■ ->Deat.1 
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// troi.c 

tii:iclude •vir:1.dowa .h• 

tic.elude •troi.h• 

tirac:lud• •p.r·a1.an.h• 

ti1:1c:lud• •cadu .h• 

ticc:;:lude ••iapleio,h• 

tir:1.c:lud■ • _f ■der.a.t..h" 
tii::ielud■ •arro:r .h" 

//tinclad■ •-t•■ t:..h• 

5,640,490 
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, ..... ,. ................. "······ .................................... .,, .............. . 
Odin•• 

····································································• .... 1 
tdtlt:in• GRONT!I_SIZli 16 

, ............................ ----------··············· 
Olobala 

......................................................................... 1 
•t■tie int 
't'raiC:OD.tUt 

l:lu.Dic.ti<n1.•ri■•; 

Troi, 

tit 0 //0 
atatie int 

tend.it 

/ ............................................... -------····· ........................ . 
Prototype■ 

■ t.tic int /"OXl ■ O•/ s■■rch!'orscund ( 

ut111iped cbax- Saw:i.d, 

un.aignad o:::tSO,m.d 

I, 

--.... -----·················· 
-----············--··-··----·················•·1 
/ ........................ ••••••••------•-----••••••••••••••• 

11:ergeP:r:-oaLi■t• -k•• a ■■eond list that ha■ t.h■ f:i:"cm1_pl•c• ■tnact■ of 
both of t.b■ orir,io:al. li.at. Thay •r• 1111rg,aci •o •• to atill ?>ti •ortlld 
.in dileendi.ng ordu by tbe k•y ottScund and than dacading or&.r by tba 

HCOD.d&ry key pSoUlld->idD.iet. 

···········································-----··············•·1 
li•t_t /•pl'JewP:roaLht"/ "•er9eP:rcaLiata( 

I { 
liat:._t •1t~tva1, 

•prroalfav, 

.:U: (pno.LtatJ.••:trDLL 11 prnmr.iat.t••ffllLLt { 
JtetVal ■ duplicata_li•t(pfrCD.Li ■ tl ■■HtJLL ? pProa.t.ht2 1 p7roaLhtl) 1 

} ■l■• if IIR■tVal ■ cireat■_li■ tl•i:i:•af(fro._plac:e)}} I• HOI.I.I { 

pJ'rOlll. • laat_in_listipJ'rOlll.iatll 1 

pJ'rcm2 ■ laat_iD_li•t{pl'rc:a.Liat2), 

vhi1• (pPrc:al l I pl'ro.2) { 

plroallrew ■ app■ad_to_U■ tlJletVal}, 

i:t lpJ'roml•..JroLL) { 

~y(p1roall'ev, pProm2, aiz.oflfromylace) J, 
pl'rcm2 • noaxt_in_li ■ t(pP:nm2) t 

} elae if (pProal••KtrLLl { 

._cpy(pl'rcalfew, pJ'raal, aiseof(froa_place)) 1 

pPrc.:1. • naxt_in_liat(pProal.) 1 
}alH1fl 

(plrtllll.->affS<lund > pftcml•>OffSOUDd) 

II• • 
(pY:rom.1-,-o:f::f:S:ov.nd •• pFrc.2->offSound.J 
U, (pFroxal.->pS.ound-::.1dDict > 

p1'ro:al->pSound.->idDictl 
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) { 

...epy fprrcaH•v. prroal. dseof (froa_place)}, 
pPrOIIIJ • n,ut_in_li•tH;1Pr0112), 

} .1 .. { 

~py(pl"rcaRh. pl'rcal., aixeof {frcm._pl•c•J} J 

plroal • nut_Ul_lbt(pFr~) 1 

} alH { 

DllbugO\ttpT,1.t(llB1_DP.OJt, •Out o! mmcxyl\n•), 

r•l:.ux-n JletVal, 

, ....................................... ________ _ 
Cnat• ,a dupUcat• path •leaent .................................................. --~---

void du,pP•tbl:leaant::t(path_•laant •p•••.n-t., p•l;.h_e:l.aent •pars111:1.aentl 
path_eia.nt •p0i:gt.iatsl-.nt1 
U•t_t •pJ:1-.ntI.bt, 

pXnJ;l...at->tYP• • pOrgJEl...nt•>type, 
awitcb {pOrg-Sl...at• >type} { 

ca•• PT_MOJtJ:11 

brNk1 

ca•• PT_CBOICJ:S~ 

ca■e P'I' __ Smg'ODCB1 

pMM1l:lault-:,,data.ps1 ... tr.ht: • pEl•entLiat • cre&t•_li•t.i 
•iuof(path_daent) 

>, 
f!or ( 

> ( 

p<>rgLietSl-.nt • f'ir•t_in_li•t. I 
p0rgE1--,,t->data.p11 ... ntLiat 

p0r9t.:let1:1--,,t, 

dvpl'atbl:l.._t2 (appa.d_t.o_li•t Cpll-.:11l:?.iat). 

; ............................ ·--------· .. ·········· ...... . 
Create a duplicate path daaant ----······ ....................... ________ ., 

~th_ •la&c.t *dupbl:hZl-nt(peth_elmeD.t •QrgBl .. Cl.t) 

patb_elaea.t ... aetVal•lltlLL1 

if (Orgal~tl { 

RetVal • .. lloc l•:h:eof {pa.th_o1-t)) 1 
if (JtetVtl• ■Rtl'U) { 

Dabu9')utputlDD_Dl\OI., •out. of a..ary•J, 

dup,Pa tbJ:l •arit2 llletVal, Or51ll-..c.t) 1 

1••··--------··· .. · .. ···· ......................................... . 
InitPOHihleWOrds 
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540 

................................................................................. -----....................... / 
atatic l'oaail)leKord •IDitl'oaai.bleWordl; ( 

un,igued offJ'iratSound 
l { 
l"OHibleMord 
Di..:tcontax:t 

un•1gn.ad 

m,■ i!;Pled 

•p11ord. •pLaat, •RatV&l-NOLL, 
•pDict, 

:aaxnict.•Os 

pDict • Urst_iri_liat (Troi.pDictI.:i•t), 
for ( 

pL.a•t•Ht1LL, 

pWord • Troi .pJ'iraUctivaMard. ? 

'l'roi.pPiratActiv•Nord : 
rir•t_ic _list (Troi, pPouibleJfordl..bt) , 

) { 

:for ( 

l ( 

pwo:i:d ic5 pWo.d->of.H'iratS0Wld<•Dt!Pir•t.souad1 
pLa•t•plrard. pWord.■119Xt_in_liat {pWordl 

it (pMord•)OftJ'ir■tSound-•oftrir•t.SoUD.d.J { 
i~ (RetVd••WLL) { 

RetV&l • p1ford1 

pniet • 11.ext_iii_li■ t (pDict), 
it {pMord•>idDict > auDiet> { 

aaxDict .. pWord-»idDict, 

idDict~ict:+11 
idDict<•Tl'Oi..1nmoict.alllO'■e, 

idDict++, pI)ict■next_in_liat{pDict:) 

if ( 

I ( 

(pWord • in■ert_aft■r_:in_U.st.( 

Trci .pPcuiblalfordLi•t, pL••t 
)ll•mn:.L 

aiaaset lpWcrd, 0, •iHCf (PoaaibleWord)) I 
pWcrd-,-0ffl'ir•ti11;1UDd ■ p'Ko:cd•:t0HLaat.SD'W1d • otfl'iratSllWldt 
pWord- ,-idDict ■ idDict; 

return RetVal, 

InitTroi 

pWord-:iopDir:t ■ m.lloc (ai:eot (DietC'oz:11t•xtJ) 1 

if (pWord->ptlict■•MlJLI..l { 

return KUT.Li 

-i;py (pll'c:cd->pDict, pDict, •illeof (Dic.tccm.taxt)) 1 " ( 
!t':i:Oi .pPir■ t.Activ■Wo:cd 

I ( 

l'roi .p7ir•t.Aeti ve'Word .. R■tVal ■ pWo:cd1 

//error out of --■cry? 
Dotl:augOut.put(D!P_mox, •eut cf aa.o:cyl\n•), 

·········································································1 vo::1.:, illi tTroi ( I { 

Troi.pDictLi•t • cr■•t•_listCsi:a:■of(DictContmctJ I 1 

if U:aitPb.oDiCTr-~•cc-cu:i.:PED•, a.ppaa.d_to_li ■ tl'?roi .pDietLi•tJ)) 
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v•priD.t:t:C•rroduff. •Unabl• to ]<Wld. dictionary \;s•, "c~c..PXD•J, 
DabugOu.tput:.lllllP_IRlOl, &rrorllqff) J 

II 
II 
II 
II 

&ppawt_to_lbt(Troi.pDic:t.tbtl}J { 
V,IJtrintfllrrarBuff, •ttaabi. to loa.d dict;l.on■ ry , •• , 1 :rtJLL.PBD"lJ 
DebugOutput{D>7_UltOR, l:rrorBut'fl J 

Zrrorlluff, 
•\cl dictionaries lo.aded. \n•, 
11ua1>ict10nar1e• • c:ount_in_l1st.tTroi ,pDictLi•t) 

I, 

Troi.nuaDic:ta'.teaD•• ■ 1, 
Troi .pPaH:llll•Nor4Lht • creata_liet (ai:Hof (PouibleNord) I, 
Tro.t.ph . .1cULi■ t • a-•a·u_liatld:11■0:C{POSSIBLZ) • ICAX_POH?8ILITIKSl r 
TJ;oi.pFir1tActiv■word a lmLI.1 
.tnitPo .. ibleWordt {O)' 
?aitP■nllw::t.()1 

1•••t the l'rolCont.xt •••••••••••••• .. ·······························-----············1 void l■HtTroi(vo.idl { 
i'oniblaWord 

l'roi.id.xScnmd ,. 01 
:U: (Troi.pPoH:l.blelfordListJ 

tor ( 

I ( 

p1'ord • firat._Lu_li•ttTroi.pl'ou.:U:il•tfordLiat) 1 
pWGrd.1 
plford • next_in_li■ t(plford) 

.if IPlfO::rd->pDict) { 

fr•• (pJford.->SIDict.), 

de•t.:s:-oy _li•t.(Troi.pPoHU.leNordlriatl, 

'l'roi .pPoa•i.bl•N'orcll.i•t • cr.ate_l:1.•t (a:Laiaol' ll>os•i.bleNord) I 1 

if (b-oi .pPHCiiLi•tJ { 
d■atroy_lia.t {Troi.pPaac::1.::1.L:l. ■ t:) 1 

'1'ro:l..ph1ciiLiat • creat•_Uat {ai:,;eol'CPOSSIBLll • IQX_POSSIBILITlES) 1 
Trg::l. • .idxPoatLa■ tWord • OJ 
Tro::l..~uallict■ D!Uae • 11 
Troi.pl'ir■Ucti..,-elford • MOLL, 
ID.it.Po■dhl■Worda(Ol 1 

2 .. etJlera:ha{), 

, ............................. ·-------···················. Quitrroi 

Cleanup t.h.• 'rrl:iiCoZltu:t -----~············ ... ················------void QuitTrOi 0 
Po■■ ibl■'lford 

DictCD■t.■xt 

•pNordr 

•pD:ict, '"pT.-pr 

pDiot • Urat._in_liat(Tro1.pPictt,iatl 1 
whil ■ (pOict) { 

Quit.Pho1:1.:l.c'?r■•Cpllict> J 

pDJt;t, • gu:t_.itl_l.i ■ t (pTeapl, 

dllatrl)y_li■ t:.('1'.roi,pDictI.bt.) I 

:t'Or (pNord • fir■t_in_li■ t (Troi.pPou.ibl■NordLi■ t), 
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f)1ford, 

pWord • a_t_in_l:l.st(p,tord) 
) { 

if fpWord-:>.pDictJ { 

f':rn (pWord.-,-ptlictJ, 

dHtray _lbt ('rrot.pPo•aiblewor4Liat), 
deatrcy_list ITroi.pPaadi1.i•t), 
QuitP•:nalll.nfl, 

544 

, ..... -------························-----.::.neratechoice• CPoH;il;iletfo:rd ~•o•UlreakNord), 

Pg••iblelford 
patb_al:aiaAt 
patb el.a1SD.t 

frc.i_plac:e 

----···················••/ 
•11ltord1 

"'pPrevi'&th, *pPethEl~t, 
•pThi1Cboice, •l.etV&l•IIULL1 

•pFroaPlace, *l)llntrrocPlace, 
cllatc:bi.ngPatba, cP&tl:1&1 
•pCboic-.Liat, 

:return pPoatJl:c-eatlford.-,pPath, 
} elH U I 

) { 

/* thia ia • non•l-t node Ci■. va got .hare froa ■OCNwbAx-e) "/ 
for { 

c11atc:t1ingPatllA ■ o, 
pH■xtPrOC!'lac:a • pl'roaPlaca • la■ t_lll_liatf 

I, 
pN'■xt.Pra.l'J.11.c■ 5.S 

pRext7XaaPlace->offSound .. -.pl':i:caPl•c••>off$QQ;l,d1 
a.tchingPatha-++~ 
pJl'u:U'romPlaca • prev _in_ lia t (pNu:tPrcmPleceJ 

] , /• count the diets tb&t ■et WI here frClll:I th• aaae plac~ • / 
do { / /.build tbe Hquenc• 

pwcrcl • prev_i1:1._list {pPoat»:reakNo:::dJ; 
/• b&ckup to pFrcmPl&ce 

., 
Vhi.b l 

plfo:rd->oft:rint.Sound > p!'roaPl&ee- :,,offSound 11 
plford->idDict I• pl'ramPlace-:,,pSound-:>idDict 

) { 

plfo:cd .. pr•T_in_lht(pil'orcl), 
//pNord ia the at&rt of the Tord ot th• :ciea:re111t. f:roa place 

pPrevPatb • dupPa.th!:l-nt [ 

p1ford is the word we got hare tro:a, 
pPr..,Path r"Preamt.a bov we got to pWordJ 
exat.chingPaths i• how .._ny dicta can. get ua to pWord frou. 

cPatbAI .1• how DILDY way& we ca.r:i get to here; 
Retval ia HULL Oil rapr,u..,,t;• other ways w got to hue 

if ( lpPravPath 11 pPravPath->typel•PT_SEQIJEHCK) 
/ /C:nata • nav aa;uence 
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} elH ( 

546 

P.•tV•l • N-lloc llllizeof {path _.i ... 11.t.)) 1 
if taetVah.•WLLI { 

l)aJJugOutputlDB7_UJ\OI., "Qut o: ll-.01:'Y"'l J 

retuni Ret.Val i 

RetVal•>typ• • PT_SZQt]'DICJ:, 

SiHOf(path_.lD.11.11.t) 

" .it lpPravPath) { 

//1'.44 t.li,• way to pWord •• th• f:irat it­
pPatlll:laaamt • append_to_li•t: { 

Rat.Val- :1-d.& ta • pl:l ... :cit:t.i• t ,, 
aemcpy(pPathl!!l~t. pPre.TPath, 

//ju•t add the 'lf.ay to h•n frca plford. to ta. way 

p:Pathl:llllHUt. - &PPtmd_to_U.st (l.etVal-:>d&ta .pEl•mltLht) J 

} elae { /• •• can g-at here frca aultipla place• • / 
1t' ( 11.•tVal) { 

I.at.Val • aallocC ■i2aof (path_alaant)) J 

if {RatVal.d'tlt.t.J { 

n.bugOUtpvt(DJ.P_uiox, •out ot: meaory•J, 

return Jl:atVal; 

11.atV&.l•>t:ypa • Pl'_CHOICl'Sr 

lletV•l•>d&ta..plliNND,tLiat • =-uta_l:l.at( 

ail:aot: {"-tll_alJH:nt} 
I, 

pPat.h:11 ... nt • appillld_to_liat.(l.atval->data.pll_.nttisti r 
if (pPrevPath H pPrnPath->type■■PT_SIQt7SNCSI ( 

} .i .. { 

/ /expud pPrnPatll. to •U t.b1• cbo1c• 

~y(pl'•tbKl-,:i.t, pPr.-vP&th, 

pPatlLl:l .. at • q,pad_to_lbt( 

,, 

//JNke a. nav •~enc• that ■tart• with pPrevPath 

p'thiaCboic• • ... aoc l•i••o:E fpatl:i._•1-t)) J 

if (Jit'biaC'b.oic••.wl.lo) { 

DebugOutputlDar_i:uo-.. •out o:I! aa.ocy"l i 

r•t.= p'rhiaCboic•1 

pThiaChoic••>typ■ ■ PT_ftQtrD'Cl:1 

pThisCboic:•->d&ta.pll•ctt..f.at • crHt•_l.f.at( 

U: (pPravl'at.bl { 

//Add t:b.a. .. y t:o "PW0rd a■ t:ti. first. it• 
pPatbl:1 ... iit • appcid_to_liat( 

p'tb.iaCboic•->data,pSliaentiaiat ,, 

pPatbJ:laaaAC • appalLd_Co_liat.C 

/ /pP&tb.l:l--.t h to be bow 'to g•t :l!:i:oa ~Word. to ben 
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U' (cXatcbillgPath•--lJ ( 

pPathEl-s:i.t.- >type • P'J'_WORD1 

pPatlll-.nt•>d&t&.pSOund • pPrOlll'lac•-::.pSound, 

} el ■• { //thera .u:a DUlt.ipl• path• back to the. prav phee 

pPatlll-..nt• >data .pEl••ntLilt • pCboie•l.i ■ t • crute_U•t I 
ai::r.aof (~th_ei...ntl ,, 

for I 

) { 

pHext7xoalJlac• • i:>P::i:-om.Pl•c•i 

pX-.U':-Clllltl•c• " 
pll(Utl':raaPlaca·>of!9ound■■pProaPlao ■•>offSoWldr 

plfut:rraaPlace ■ prev_in_ltat{plilu:tr:roaPhcaJ 

pPath.11:1--.nt • appand_to_li•t(pChoic!aList), 

pi'atbSl-■nt->typ• .. l''l_'ltlRD, 

pPathEl--.nt->data.p!:cnmd • 
pNextProcPlace->pScn.mdt 

} elae { 

pll'z-oal'laca • pMext7roaPlace, 

dl&tcb.lngl'.,tha • O, 

Ybila ( 

pllfu:tPro:a.Pl ■c:■ •• 

pRutPraal'lac■->offSound■■pPrcmPlace->offSound 

) { 
cD.tchi.n9PatbllH·, 

plfmr.tJl'ra.Place • pra..,_io_Uat(plfaxtno.Place) 1 

//'l'hil!I ii a leaf word ■o j11.1t rat.urn JnJLL 

idxTtu.a ■ A.ddTOl!,uff(pBuU:, plll:tlBut:f, WLL, ■i2aofiiotl l, ....................... . ............................................................... , 
atat.ic int .A.dlh'oBuU{ 

' { 

int 

Char .... p!h1ff, int •ple:DIIW:S:, void •pData, int le.a.Data 

•3uff, 

oldSh:•, n•wSiz:e, RetVal1 

oldSiz• ., (*plenBuff + OltOMTB:_SIZE•l.) /G:ROWfll_SIZZ.1 
//H tli.b i ■ the firat additicn :aa)t• ;.Qca :or a l«n aad. p&cketID •lso 
it 11 .. pltmBuft") { 

.. plenJSuff +• dz:eof (ill,t} + ■1:uof [int) 1 

aewS1%• ■ (*pleduU + ltmD&ta + GROWTH_SIZE-11 /GllOWTJ!I_SJU:1 
l•tVal • •pl-1iuff1 

if {:cr.ews:i:H :,. old.Sh•! { 

U ( .. pluff) { 

} el ■- { 
llu:ff ., •plluff • aallaC (1:1.ewSize*GI.O'lffll:_SIZK) 1 

} el:le { 

if (Buff) { 

if (pDat•I { 

..mepy (Buff+ll•tVal, pData, lmiDatal r 

Ypla:cr.Jutf +• lenData, 
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550 

1••··-----------··································· OUtputChoiCHl ............................................................................................................................ ., .... , 
•tatic void Out:putChoicH2 {path_•l-.11.t. •pPath. ehar .. pBuff, iot •pluButf) 

int tiFir•t:•l, cit_., idXLa:n.Thi•J 

idxt.ii.Tbh • .l.ddTo■uff{p>utf, plenJlluU, S1JLL, ■ i~eof(i:a.t.J) 1 

J.dd.To:autf(p■uu. pl•nBuff, "PP•th->tn,•. aiweof {PJ.'l'lf_EL.l:IIDT_TYP:1)} I 
■ witell. (pPat.h->type) { 

c••• Pr_somm: 

br .. lu 

//add <lun•1ga•d cb.ul .Sound> 
AddToBuff I 

:pBuff, plao!!l~f. 

~P•t:.h->data.pSoua.d->Scnmd, ■ i:Hof(muig21•d cbarl 

cua P'r_WORD1 

OUt:putWord■ ( 

,. 
braaJc:, 

pPath•:,,d&ta.,pSOUDd->idDict, pPath•>d.ta.pS01md•:,,pDict, 
pJ.uft' • pl.alouff 

Clll ■ PT_SKQ'DJCIICIC: 

break, 

if l (cit--•C!0UDt_in_li1t(pP•th-;,,dat&.pB1-.a.tLi■tJ I :,,l) 
1:1.ebugOUtput(DB!'_nt.a.a, ·<•) I 

Md'l'OB'Llff(phff, pl41AJaff, l.clt:-■• ai:i:.of'(bt)) I 
tor i 

pElaaant • Ur■t_1n_11.t(pPath->da.ta.pJ:l-.i:t.tI..i■t) J 

PU-a111::J 

pUaut • nezt_J.n_1i■t(ps1.-.nt.> 
l { 

OUt.putCboi0Hl(pl:i-at, pB1.1U. pledUff) J 

if (c:It•■ >l) { 

DebugQutput(DBP'_'t'll.C:I, •:,,.•)r 

CHa PT_CJ:OI:QS; 

DabugOutpul:.(DIJ'_'l'RACJ:, •.c•), 

brNlcr 

ext ... - COWlt_i.n_li•t (pPath~::.odAt&.p:rl-llDtLhtl J 

AISdTaluff(pluft, pleo!lutf, "C!It_.. aiseCt(i:a.t:)lJ 
for I 

pn ..... t - Unt_iD_liat(pPatl:1.-:,,c:LatA ,pBlaentList} I 
pEl••ntr 

p&:l-..nt. • 11-.t_iD_li.■t (pl:leaa.tJ 

l I 
if ( IJlJ'irat) { 

:o.bugOutput(D!ll!'_TU.C:r, 1 j •), 

b!!'irat ■ 01 

OUtputChcic .. 2 (pU-.m.t, pBuff, plenBuH) 1 

Dabu;g01.1qn,1t lllD_'DtACJ:, ">" l 1 

-~---··············· .. ····-----
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OutputChoice• 

------····················································••/ 
1tatic void OUtputCboic-■ (path_-aaant •pPath, int id%Cutatfl { 

char 

int 

•Buf.f•WLLi 

l~u:C!•O, posBuff•sizaof(intl + ainafU.Dtl, 

OUtputCll.oiCH:l: (pPath, li.l!Uff, -':1.DBUff), 

if (lb;;d!t) { 

if (AppOpt■ ,PHtrtl >• Cl'.IST_l'Oll.TI { 

1-.n:Butt' -• ■ is•ofU.lltl ♦ ai••0:C(i11t)1 

vl:iih Cl■i:1.BuffJ { 

l•~uff +• a:h:aof (inti + ah.of {int), 

poaluft •• aii:aot{int) • ai:ii:.c:if(illt.), 

• (int •) Clu!'!+po1BuH+11:l..of (int)) • 

Packet.ID • (++:t&el:•trnc.oxOOff) IO;a:;0100 1 
if (len.Euft'>TTXIU!'l"J ( 

• lint •) (Bllf:f.+poa>uff) .. 'l'TXB1Jl"P1 

NritePort (PortID. BufhpoaBuff, TTXBtJFP); 

leDBuU: -• '?TXJH11'l"J 

poalttlff •• TTXBUJ'l'J 

• lint •} (Bu:Cf+poa:auff") • 1-Su:ffJ 

NritePort (Port.ID, Bufft-poaBuff, lianlluff), 

leDBuff • 01 

frH (Buff), 

atatic void. OUtputSoun!l(Sound:r:a.fo -i,souad, iut i~Cutt1e'l'l 
patb._ei..nt Path, 

Path. t~ • PT_SotDIDJ 

P11tb..data.pSound • pSound.1 
OUtputChoiCH c,Patb, idxCutoft} J 

----························· 
•••••••••••••• .. ••••••••••••• .. •••------••• .. ••••• ..................... / 

b.ru.k1 

-CU• Pl"_SKQO'DCl!i: 

c ... Pr_aoras: 
pXutU. ... i:i.t • Unt_ii:i._lbtlp:Path-;,,dat&,pEl.u.tListl 1 

whil■ ( (pl:l-ant-plf■J1:tl:l~t:I I ■NtJLL) { 

d■•t.roy_1iat(pP•ltb.-:.d•U.pl:l_..ntLbt) I 

pPatb-:>d•t■ .p:E1eaentLiat • KDLL1 

-----·············----·-------
l'rD.a:i:ytl'g~i:!7jaisll.ed 

W■ want to H■ if the pria&ry word (the first possible word ill th■ 
lhtl 1• coaipl■t■, Thia oee'llrs wh■n th■ prisary word i• Hni•Ud «nd, 
one of two eT■nt■ ha ■ occur-.d t'or ■acb word foWld in tbb prisary word. 
l.J the •oWla.t following ■. vord. -.all:■ anotb.ar fiuiab■d word or 

l) tM sound• tollowing a word do not uk■ • word at all. 
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An axaapl ■ 1 

(pri-.ry -word) 

(aecond.azy vord! 

(a•condary word} 

Tbh wor4 la :aarked .a• Uniahad t,y th• ' • • . 

Till• aollllldl 1:olloW'iri.g •a• ed. •u• did not IIIJl:e a vo:rd, 

~ •OU!l411 l?allorii:i.g •u.dar• ud •andar1tlld• ae.Jca a filliabed vord. 

l ( 
int 

iot 

iot 

Poaaibl•Word 

Po■•ibleWorc.t 

•pPrimaryN"ord, 

••ppPo■tBrcakword 

auaz)ict■nttra■■l'roi.c.la!Dictal111l'■ •1 

R•tVal■01 

iSound■O, / /tb• ind.a& of t.h• aound following t.b• poaaible b::c-.U 

int 

Jlo ■■ ihl•1f'ord. 

nua_t'.iniahed_worda ■O, 11.ua_■ t.arted_worda■ D: 

•pWord■t:i'Prim&ryNord~ // th.a next pouible vord to look. at a.a 

ladif 

I I tb■ wo:rd following aacb word br-k in th• 

// pr:laa:r:y word: 
of:U' ir• tScund.■pWord- >Off Pira tSou:nd, 

•hil• (pWord "' pW1:1rd•:>0£fJ'ir■ tSound■■offPir■ tSound) { 
if {~Word->fPinisllad.) { 

while (pil'ord) 

Dua._■ tarted_worcu +• p'llord->c'lford1'ound.1 

plfard ■ aaxt_ia._liat.(pWOrd) J 

H (15ound) { 

I /,m un-fl4i•b-4 word baa b•a. tDUDd. t:llat ■ t:•rt:• at iSauad 

//ao i:C tlwra hn't • c011Ter'9"RC• .. t thi11 cot;.-of!f! t.b•r• ian•t:. cm. 
if (plford•>0!fJ'intBcn.mdi•.:LScnmd) 

} .1 .. { 
r■tuni. -.atVal1 

nua_tbi•b•d_warda +• c0m1t_ill_liat(pWord->pF:raaI.iatJ, 
.if: Cnum_f:iDiahad_word#••nua_•t■rted_.orda•nuaDic:t■In'O'■•I 

'"'PPlo■UreU:Wor4 .. pWcrd1 

llatVal • pJklrd->oUFiratsO'llndJ 

retura ketV&l1 

nua_tioiahad_vordli +• count_in_l.iat(p1'ord->pPrtmLi•tJ, 

if h:iua_!ini■ bed_worda••nua_■tarted_worda""numDietsinU■a) 

•pploat:!lraakWcrd. • pNordJ 

Rat.Val • pirO:c'd->OH'FiratSOW1d1 

nua_■tarted_word• + .. pWord->c.NordPound1 

!Sound - pWord->OffFiratSound, 

pll'ord • c.ext_io._liat(pMord} 1 

-------···················································· 
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1tcaoveu,.c1w0rdJJ 

ste-ov11 all th• poaaibl• word.JI th.at have bee p&Ued on • 

................................................................................................................................ / 
atat.:Lc: void l.eaoTat7■ed.Wor48 ( 

J { 
Pos•ibl.•WOrd 

// dacr•••• the tir.at aoi.mch offset and 

// r..ove any word■ that a:r;e net :ciHded 

pN111xt .. fir■ t in liat(Troi .pPo■■iblelfordLi■ tJ, 

while. ( tplfO;"~-,. ~axtJ h fflJLL) { 

tor ( 

J ( 

pBut ■ nut_in_liat(pWordl 1 

i:C (pkord->o:Ct:rir■tSound < :l.d)a(ptlford) 

it (pWord->pD:Lctl { 

freeCpWord->pDictl 1 

r.aov•_fr09._U■t('l'ro!.p7ouibl•lfordLht, pWord), 

plfard • f:Lr ■ t_in_liatt'l'roi.pl'oa■ibl•WO:dI.ht) t 

pNord • D.U:t_in_l::1.■ t(pword.) 

p11'0rd->0fH'irttS0und -• id:xltPtlford1 

pWord->offLa■tSound •• idxN'1111t1fordJ 

I I r-.ova tha Ullel!I. ■ounda :C:R111 th■ pPucHList 

while lidXRu:tlford-- :;,o l.) { 

POSSULI: •pPa•cii, 

if ((pP .. cii • Uu.t_in_H■tlTroi.pP .. C!iiLi■t.)) l•WLLJ 

r..o,,a_trQll._li•t (Troi.pPa■ciiLi ■ t, pPasoii) J 

fit.S.f DDC'C 

1••·········----················································ 
Showsouncb 

----·-----················· .. ·········-----
.tatic void SbowSow:ida (void) { 

Po••1bla1'ord "pXordJ 

tor (p>lord ., f:i:r■ t_in_list(Troi.pPa■■ibleWordLiat) 1 

p'lford.1 

P'lfard • next._in_li■t(pWordl J 

// the pciuible vord. 

pWord->Off!"i:ratSound. 

p)IQrd-:,,o!:t:Io&lltSoi.md ,, 
DebugOUtput(DP.P_TRACE, ErrorBuffl I 

leodU 

Uf o 

XndOfSOWld■ 2 

Tb• ,and at th■ latmd.11 hlla b•en UCOWl.tarad ■o du:ap out wh.at h l■:t:t. 

ar:1,d. c@dit.ionaly im:1u.cta any ■o,,md1 tbat ha-Yant. --k• a full word y•t. ----~ ......... , 
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vgid J:ndOUound.12 (int 

l'oa.1ibl•'Hord. 

:bSJ:lcwKDdSowad,11) { 

Soundinfo 

in< 

~Sound, 
a:r::r:sound, fPir•tlford•TRtl'S1 

it '(pWord ■ lut_ln_U■t.(Troi.pl"oHibleN'ordLi■tl) l ■NULL) 

oUSowad • plilord-,oU!FintSo\Uld, 

GenerateCboic•■ (pWordl, 

it (bSboWZZld.Sou.dl U, pWord- ►pJoundLi ■ t) ( 

pSoua.d•f int _in_liat. (pWord->pSouadLi■t) 1 

if {pWord•>PP&tb} { 

it' (pSaw:tdl { 

DebugOutput.(?>BP_nACI, ·<•) I 

Du.tputCboicaa l;,Nord->pPath, ousound), 

) 
•bih lp9oi=d) { 

if fpSow:id->Sound) { 

if (f!"iratll'ord) { 

DabugOUtt,uttoar_'tllCJ:. •r••J, 
fPiraU'ord ■ l'lLSZJ 

AaciiCode[p~ow:us-,sowut.J I, 
Del',1,1,g'WtpUt(DBF_t'U.C:S, K:rrorJl:uff) 1 

OutputSOUDllfpSauad, ++off5oun<1) I 

II 
II 
II 

pSO\lll,d • a.ext_:ln_U.at!pSound}1 

it Uf:rixatWordl { 

~tput(Dlr_'t'RACS, •J •l, 

it (pWord->pPathJ { 

CabugOutput(DIP_TRAa~ ., .. , J 

ii! (fl'int.Word.) { 

Ol1t.pu.tChoice■ (pMDrd-,plath, oUSou.l14) 1 

ael ... ■.Choic•alpWord•?iopPathl, 

fr•• lpWord•:r-pPatb.}, 

pWord-:,.pPath • MUI.Li 

II 
// aaoT• all tb• us•d 110rda 

11...oTatJ■edlfori:b lo:l!:l!Sound+1 l , 

,--~---·······································~---
~fSOUlLd• 

nae ud of th• sounds ha• bean .ncount:•r•4 ao d11111P out wbat 1.s left 

including any aounc!s that ha.vat mka a full woJ:d yat . ............................................... ·--~-~--
'ltoid lbldOfSow:ids (void) { 

/ /0 lndOfSoullds2 (1) 1 

) 

1••·········-----·············································· 
'l'rO• SoundOut 

l'ella th• pramt1taicn 1M.J1.&ger tbat th• only way to 11•t free sound 

offlintsound to ■ ow:ld otfPoatSound with tllei clictiaa.ariH currently 

b&in51 uaed ii via an unuaed •ound.. 

··············---------------··········••/ 
■ t&t.ic void T:rciiSoundOD.t IW1•iped. offPiratSound, w:i1igned ot't'Poat.Sound) 

ch.l.r !lufftl5tiJ, 

i~t idXlluf'fJ 

POSJIIJ,l,X ~Puciii 

t11U1igned. char offSou.ad• (unatg:o.•d. char) oft!'i:rat8o'OJ1d, 
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pPucii • it.ca_iu_li•t(Troi.pPaJcUL1;sl:, offSOUDd)t 

oft:Sound<ot!Po•tSound •• pPa■ cii, 

pP,ucU • z::r.axt_ io._lilt(pPa.1ci1), ot!Sound+♦ 

vsprintf{Hllff{idzlli.J:l!fl, •]"d", otfPoatSom:id}1 

DabuSJOUtpu.t(DBF_'?llCZ,. Buff) l 

A<14Sdge(oUJ'irat.scnm.d, offPoJtSoun(5, JIIDI.L}, 

1••·························-------­
Tr0ilfcn:d0ut 

560 

Tell ■ th.. p~taion a&aager that ooe way to g:et froa ■aund offFir1tSOUJ1d 

to IOWld oUPoatSound i• via pNord . 

................................................................................. ,.,.,.,. ....................................... I 

at.tic void 'rroiNordoutCPoa■ibleJJord •plford} 

~r !utt[2!5fil1 

i:ot i~ur:::-o J 

undgned ctt.r 

JfordContaxt 

unaign.c:i char 

ui:uiv.n•d ■hort 

'lforr1Da.t&[256l 1 

Morde!Ii.t.xt1 

•pWorCWatlll 

J'laga, 

.idx!.uf:f • ,npr:I.D.tt (Buff, •t,,d<'ric~•, i)Nord->offl'ir•tSoWld, (char) pllord->i®ict+• o•), 

for (pWordData ■ GetPirat.illanicNor(i (pWord->pDict, ,wo~t.xt, Norcll>at•l 1 

pWordData, 

pNonmat& ■ ll•tlfut:l'!l.on.icWord.(plf0rd-::,,pDict, ,ward.CDtxt, lfor4D&ta)) 

Plag• ,. • ( (-,,maigued •hart. .. , 511'orc1Data lll} t 

idxBuff •• ••printf I 

~Jluff [idxJ!ut'f], ·"·"··· iWOrdDat.&[3], 11'1•9• r. US't_WOlll ? ·>· = '", •) 

ii!xlluff + ■ vaprilltf{Uuttlidxau.ff], ■ \d •, pll'o:rd-::,,ot'fX.a•tSoun.d>, 

Dabug-Ou.tput(DBJ'_T.U.CE, Buff) I 

Ad~•lpllord-::,,offPirstSound, pWord•>OffL.aatSoun.d, pffcu:d•::,,pDict) 1 

,_ ___ ............................................................................................ . 
S••rch7orSCN%l4 

Jar ••ch po••il>le word, search the pbon•tic diet ror th• nut ■ou.nd, 

at&rt f:r:o:a the e:i1d of th• l.i•t• b•cam• new po••J.ble words ue 

,ppendad at t.b.e end ot th• l.i•t• ,,. doll.' t want to aearch t.he nn on•• 

&Med tbi• round. yet, thie.x f!irat. t.iJH will c:0111e on the nut •au.ad 

........................................................................................... -----·! 

•tl,,t"ic: int /•0-,:,1.0•1 SH.rchPo:i:-Sow:id ( 

) { 

unaig:n■d cbar sound, 

nn•ign■d offSouod 

•pNard■NULLJ 

•pDict, 

C'urrDiet.1 

Pc:ia ■ iblatford 

DictCOlltCXt 

DictC011t•:itt 

1•t 

int 

fSocnd.Foun4, 

tNor4!'ound, 

bSOu.ndl'oundA:ll.yvber•-FJwSI I 

blllordfoundADywb■r••J'ALSEJ 

it ( (pWord • Troi.pP'intActiveWord) ■,.JnJLL) ( 

pWord - U:rat_:Ln_li•tl'l'rci.pPc••ibleWordLial:), 

), 
tor ! 

I { 

' pWord .. , plford->OffPi:ratSounck•oftSOundJ 

pllord • nu:t_ill_lbt(plfordl 

i:f ( lplford•,-bJ':illbbed H, o!fSound •• l)Word.-::,,otfL&atSOUndl { 

it: ITroi.pl'ir■ t:Activeword .. KVi-L) { 

Troi ,pPiratAct:I.Ta1ford • pNord1 

I I get tll■ plao:■ iu th■ pbm:Latic tree to a.arch this tim.e. 
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pDict • p'lfori•:>pDict, 

UOUDdJ'OWld • surellPbo:c.:l:i;:Tx•• ( // ••arch th• ph011etic:: diet. 

pDie,t, Sound, Ho:aYll.bpb, mcurrnic:t, t.fWordll'ow:1d 

,, 
if Ct'Sound.J'CNAd) { // •otmd ... foUJLd, S&"H the iufo 

p1ford.•>O!l!LU1tsotmd.++, 

bSoWLdJ'owi.d.l.nyaih•r• • Tll.111:1 

..-cpy(pl)ict, ,cunDict, d.i:eot (Dictcan.tut)), 

} .1 .. { 

I I aft.er • vord ha• btic. found, ••tup 

// a nev p0J111bla word ta •tut wi.tb 

// th.a D.eXt ■OIPl,d 

if (ftrordJ'ound) { 

'rroi,idxPo ■ tX..■tWord • oUSound; 

bWord7ouocU.nywher••TRUE, 

plfOrd.•>Clfardl'Olllld♦♦ J 

Tn:ii'llordOut.(plfordl 1 

pNo:r:d->b7inisb&d • 11 

Ill••"'• thia node in th• tr•• for now 

if ('l'roi .pfLn1Uctb.-Ord•"'PMO:r;d) { 

//but" don't nHd to looJc et t.hi■ any 1DOr1t 

if (blfozdl'1:n,1nd.Aaywllna 11 lbSao.nd.FoundbywbenJ { 

pWord • l1LitP0Hible110rd1 (af:fSouad+ll r 

if (tbScu.adl~ywh•nl { 

//thara az::• DO poadbl• -Y• to gal:. to tbi■ sound 

TrOiSou.cl0\1.t(Troi.idxl'o■tt.a■ tNord, c:ffSowi,d+l.), 

Troi. iclxPci■ tl.lult.Word • ot:l!S,ound+l1 

if (Troi.prirst.lcti.TeWord.••XULI.l 

Txoi.plir■ Uct.ivaward • pWo:rdJ 

:ratw:n bSOUJ!,ID'OUZldAnywber•, 

1••······ .. • ............................................................. ------

Tall Troi to UHi 1 .. lll'th clictionuiu ----------------...................... , 
at.at.ic int /•Ol:l ■O•/ TrOiU■dtbD:ict (iut. 1111') { 

llllt i, ht:v.al■OJ 

Po ■dbl ... ord 

PDUI!ILS 

•pNord. •pLL■ t.J 

•pPucU, 

i:f (N <• coc:nt_in_li1t(Troi.pDicU.:L■ t.)) { 

1/0rH•t TrD:l. ■tat• 

'l'%'0i.idxPo■ l::.1.&•tWord • 01 

Troi.pl'll■tJ.ctiTI1Word. ■ tmr.t., 

pwo:i:d • la•t_in_U1t(Troi.p1'oHible110rdLhtl J 

it ('l'roi.ntaDict■ InU■e > H) { 

while (p1'o~~) { 

it (pllord-,idDict > ltl { 

pWord ■ priav_i11._li1t(pI.ast..pMordl 1 

reaov•_froc_li■t(Troi.pic■:■ il:llelfo:rd.Liat, pL■..t) i 

} alH { 
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plfard .. fir•t_ :L:a_liat (Troi .pPouil>l•MortSLiatl, 

whil• lpword) { 

Init.Po■■iblaNord■ {p1'1e1rd.-:,0U'PirstSound) J 

do { 
pWord • ga,c.t in lia t (pLa■ t-pMordl i 

564 

} vhil• (pMord '"' pWord-:>oft:1':Lr•tSOU.Dd••PL••t-;,,o:l:f!'ir■ tsow:i.d) I 

I { 

lif~f DElltJG 

1.0, pPa■cii•fir■t_in_li■ t (Troi ,pPa■ cilL:l.at), 

if (S.-rchPorSound(ph,■ciiIOJ .p, ii I 

RetVal • l.1 

SbovSounda ! I 1 

1••······ .................................................................................................................... . 
TroiU■eN■xtDict 

Tall Troi to u■■ one .more diction&ry than it. o:ur.r«:1.tly i■ 

······················································••f 
int /•OS.l•O•/ Troi'D■eM■xto:Lct lvoidl { 

r•tum Troitl'aeNtbDict (Troi .11u.mo:LctaI11.'0'■t1+ll 1 

til: 0 

1-----
0u.tputlfordll 

.......................... .. .................................................. -----
at&tic Yoid Out:putwor41 ( 

un■tgt19d idDict, DictContat *pDict., char ,..,.pBuH, int:. •pl-5uU 

I { 

1lll.9i!iJll•4 cbar 

WordCo:c.t.ext 

i.m■i~•d char 

una:igu•d •bort 

int 

int 

1ta,:dtlatat2s,11 

llordCl:itxt, 

*J)lfordData, 

Plag•1 
COUDt•O, idxCount, idx.1aDcSt:t'.111.gZ1 

lancStriog%1 

// output th■ 

vordl•l 
1upri:o.t.f (l:rrorBuff, •<\:c~•, (char) idDict+' a' I r 

Del:IU,g()Utpu.t(D.Jlll'_TJlACI!. hrorBuff)' 

Add.Tollv.U (p!!uff, pltmBu:cf, ,r.idD1ct, •1:ii;eoe (mqigned)), 

idxCOUftt • AddtoBuft (pBuft, p1■nllut:f, lro'LL, ■iZ■Clt:{iD,tl) 1 

tor (pllordData • Get.Piratl'h¢:O..iclford.(pl>ict, '-'lfordCntxt, MordData) 1 

ptrord:Data1 

,count,. .. , pWordData • Geo~u:tPbonicward.(pD1ct, ,wo:z:d.Ci:it1t, 1tordData)) 

rlag■ .. • ( (UZl.■ig:a■d abort •J iiWordDat& [11), 

wsprint:f (BrrorBu.ff, ■ \a\1•, lilfordData (J.J, (Pla.g■ " UST MOil> ? •>• ; • • •)), 

nebuqOutput IDIP_TRACI, lu-orEuU) J • -

idxlG.cStr .iDg'Z • l.dd.ToJlut: f { 

plluH. plan!.u.t:f, KtJLI., ■i:&eo.f(un■igu•d char) 

,, 
lmi.cStrl.DgZ • •trl•nCCe.h&r •}illc,:z:dData[l])411 / /lea. of ■ trillsr plws 

ter.mina.t.icg \0 

AddToJ!luff(pBuf!, pl~ut!, UozdData(ll, lencS:~bi.g-z), 

• (Wll•igned char ") {*pBuf:f + idx.lencStringZ) • luaaig:o.•d cbar) 

•1zeot c-•.i~d cb&rl + lancs:tr1D11z, 
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• (int •) (•:p!uf:f + idxC011t1tl • count, 

towilf 

, ................................................ -----··· .................................... . 
.!c,l.ll.ciTo'frcd 

566 

A •hlSJl• •ound (H.1aH code) in & ll:lggin■ at.ru.ctur• 11 puud. in to 

~ ■urchtld for iit t.ha phonetic dictionary ----·------.................................................... .,. ............. , 
void So\1Jll1ToTroi ( 

■ truct B!GGOIS *p:lini».• 
) { 

l'OSS:IIILJ: 

// flo«.t 

UD.ai!JU•d c.h.u' 

•pll-!aacii, 

CC111fidai!.ce1 

Souad1 

II 

if (PliSl!Ji~•:,,pucii[OJ .p '-' pKiggina->pHcii(OJ ,pl-1211 

pll'ewP-■cH .. appand_t0_U1t(noi.pra1cU..Liatl 1 

INaCPY (plll'ewPa•eii, p:a:iggil:ul-:,,p■-cii, ai·seo! fpBiggin1•:.pa.1cii)), 

SoUD4 .. plfewPa■cii {OJ .p, 

Co:a.fidenc• ■ plf-Pa■ cii[O] .c1 

ltifdaf DHttG 

had.if 

waprilltf! (Errorl5uf!, • +%c+\n • • ~cHCod• (Sound} l J 

DabuVou,tp\Lt(DBF_~CI, 1:r.-01:lut:f) J 

Saarcb.ForS:cuad:IS0U11d, Troi.idxSound++), 

1:1.He:t PHUG 

Sbo111Sounda 11 , 

hndif 

I-'------··············································· 
J.ccel)tWorob:l'roaTroi 

l'•ll txoi that •• h&v• found tbe word ccmlliaation t.bat. •• lfut Cor the 

a.xt cSoud■ :a:IOODI.Q st.rut•. Troi will bare-in fr•• up all data that it 

ha■ gea.er&ted to illt,upet the■• •Otlllds • ........................................... ----................................................... , 
TOid Accept8oundaTroiD■t■nainad (iDt cscnmds} { 

if ( 

) { 

Trai .p!'irstAict;i'l'etford. 

,, cscnmd■ <•'l'roi ,pFir■Uc ti veword- >Dffrir■tSaund 

l....avaoudJfoxd.■ (cSouadll> 1 

Troi. idx:Po•t.La•t.Kard -- CSOUll,dBJ 

Troi .pPir■ t.Act;.iv■Ko:rd .. NOll; 

Tl:oi.iclxSound -• csowad■ 1 

D~gOutputtD•P_IUUIOlt, *IQ ,c;a11 to A.ccaptSOUD.d■TroiD41terminiM![) .•); 

lit'. D 

1••·--···--------------
<.et'lford■Fr'om't'roi 

r•turn■ tb■ •■ th to the Ud of th• deta2:111ined vord■ 

-----·······························••/ 

t ■.ndif 

/ ....................... ______ ································ 
Gi v«Phon ... :r ileToTroi 

:I■ ua alt•rn■tiTe to 12iv•To't'i;'oi II •o that a phoa. ... e:Lle can b• u■ed 

•• iap1,1t v■. • :1.1■t or: BIGQill'Q •truct■ tor dabu.gin,g/dav•loi:-ant pU%pOH1111. 

•.•.......... ···································••1 
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wuigned cb.&r 

path_•lm:.nt 

iAS eSau.nds1 

lluU[1D24,]1 <l>&r 

II 

---•t {Riggin•, 0, •:l.:11eof (Bigg:ina:)), 

R:l.g-9hi..a.pa.acii[OJ.e • 1.01 

prile • fopan((c~t cha.r ").lppOpt■ ,nl'boomNPile, •r•>, 

tgeta { (char •J LiA•, ai::r:•of !Li.Dal, pPilel 1 

whU.• {lfeOf(pPil■)) { 
un■ ign•d ch&r -pSoundi 

I I 

pSound ■ Line, 

•psound •• •psound I ■•,•,, •pScund I• •\n'1 

pSaUD.d++ 

Big51iu..pucii [Dl .p ■ l'.A■ ciiCod■ (*pScrund] I 

SOUD.d.'1"0Tro:I.CU:iggba) I 

1U.ggin.a.pucii(OJ .p ■ o, 

SoundT0TrO:l.(1Bi9gUl.1) • 

'I'ro:I.C'■eKu:tD:1.ct O J 

ShavSound■ I) 1 

Shcwr.dgH() I 

i.t ( lcSaWUS.•SOWld■P■rm.:•DP•t•rain.■d(I) 1 ■0) { 

pPHU • Getsound.aitanlX&DDet■niUledicSoU!ld.11) I 

it (lluildi'H"s.Da]l~u.t:r(pi'enu, ~UU:} l { 

S~dCocSt.r(Bu!e) I 

DebugOu.tp11t(DBP_'r'RACK, Buff} 1 

Accept.Slouadal'a~tarmin■d { cSoundal , 

~■1--■aPar.a (pPll:tmB] I 

t:Ltdet DOUG 

hndU 

ShoVSow:i.d■ ( l 1 

fclo■■ (prih) I 

le■■tTroi{J, 

ShowSoWllda (), 

f•••• .. •••• .... ••••---=-••., ............................... ______ _ 
<liv•l'oTroi 

568 

' Is an the main ci~ point. It is used to giv• & list ot HIGGIXG ■ t.ructs 

to trot. 

····································------·----··--1 
-...o;td. Give'l'oTroi (struct BlGG:UfS ••pf~tartJ 

st:uct lllc;GIMS .. fraae.••ptnt1tart1 

Ut o /JO 
i)ath_el.111111.t 

int 

hndit 

U (AppOpt•,DeatID <• D•ST_HOHDHILlil:) { 

wbih tfraa.} { 

fprintf {g_tp:Phml-"il•, •\:c\D .. , bc:iiCod.e [fraa.e-;:,~•c:ii (01 .pJ J; 

ht1d.U: 

w.ap:c'iDtf(luorluff, •+\c+\n•, ilc:HCod.eifr.ane-;:,pucii(Ol .-pl) 1 

DabugOutput(l)IIP_TllACii, liUO:c"llutl.:) 1 
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.. ndif 

//0 
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while Ur ... ) { 

SouncSTorroi I fra•l J 

f:r;._ ■ frlllll•-:,,nati 

it I (cSou:nds•SoundaP11~•ta2:E.llad(I) t ■ O) 

P••raa • GetSow:idsl111ra>1aD.Det:erai1:1~(cSaund.ll) i 

Acceptsoundal'erwllanD•t•~•d{CSoundll), 

Rt1lNat1Penla fP••%llll I 
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J VBDSPIK.C 

J D••c1 Thb tile contain• the routi.Jl• th• haa.dab.a);ea c!ata aero•• 

----·····························------
Ilf'C'LUDi: voi.c-1lc:ir:.h 

!IU!fCOWlt DS.W 

, ••••••• J'irat ■ ave regiater• I al& going to nae, ••••••••• 

JIOV2.L tDSPB.11.■e,JLO 1 Set up pointer to the DSP 

NOVIC.L J!iggJ5uf1:era,.l.l 1 Get b&■ e of array tbat conta.i~ pointer■ 

, i;o tl:I• elloc:a'ted b\lfferit 

ASL.L 12,DO 

•OVE.L (D,Al,DO,il'} .Al 

ADDQ.W 11,BuffC0\I.Ut. 

KOVl:,lf B\lff<;:cnmt,llD 

CXP.N' ~uffer.1.PO 

BL'!.' JIDSli'_lD 

NOVR.W 10,J!luffCount. 

RDSP_lO: 

, Get. n1Dlb•r of the b\lt'fer 

, JIUlt DO by 4. 

1 Pointer tc fr•• buffar 

, Inc:rea■:ci't tbe nuaber ot tll.e bu.:C:cer 

1 '--■ •t to first buthr 

-----························································ 
, At th111 point AD paint• to tll.e :t>a.ae et1c1r••• ot the l).SP. 

1 and ll poiuta to tb■ location in •-ory where the data ■hould go. 

,----·· .. ······ ... ····· .. ····--····· ...................... ____ _ 
, Ber• we r.._d the type of funotiori and than the. a.Wlll)ar of it~ to b■ paa■■d 

l(OVS.B DSP_R1Bl.10J, Dl 1 G•t fwi.etion 

CNP.B tKIGG,D1 , Is it higgin atructa? 

an RD'SP_3D 1 Nope, So we ••t it, 

CLII..L Dl 

XOVE.B D~P_llKIAOI ,Dl 

ASL.L tl,Dl. 

J!OVB.L D.SP_JlXL(.J.OJ ,»1 

, C.t Hr■ t Byta gf tlla le11gtb 

1 l'Qva it tc:;, Ula n~t byt• 

1 Get Second byte. 

, .............................. _____ ........................... •••••• ........................ w•••••• .. 

, llav we turn ott the DSP J.llll interi:upt while va read tb.e data. 

t-J.U.Q. DSP _ :::tCJ!.(AO) 

J How we read the d.aU froa. the DSP 

a.DSP_201 

KOVJ:.B DSP_I.SR.{A0),D0 

llTST,11 tl1%Dl',DD , tbara h data ready. 

BBQ ]U)SP_:ID I fl&it until data raady 

CLR.L D2 
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JIOVJ:,B DSP_JaN(A01,D.2 1 Jlud the upp■:i; byt•. 

ASL,lf H.D.2 

XOVl:,B DSP_llLIADI ,D.2 1 JlMd the lower byte 

XOVK.W :D.2, (AU+ , Write the V.:,t.e out 

1 Do tbi• unt:il DO • 0 

11A :IDSP_!f99 

RD-!'!P_ 30= 

, .................... ------·········································· 
, ll:ua ve e&t •ll of tl:Le. d&t.1. and throw it in th-. bit bucket 

xovz.a DSl'_I!IJ.[A0! ,DO J JlNd th1t 1t.atu• :z:119i•ter to ••e if 

UtlDl',D0 , there ia data :z:e&.d)'. 

HQ JIDSP_.20 , lfait until data :i:aedy 

C'LR.L D2 

XOW.!l D.SP_R.IL(AD) ,D2 I I.Nd th■ lonr byte 

I>DU. Dl, UISP_.10 1 Do this until DO • 0 

OR.IS HHQ,DSP_IOl.&.DI 1 '?Urn tM 111.tu:upt b&Ck on. 

IIOVDI.L iA71+,AO-A1/DO~Dl I RHtare. the r,ag•. 

, R■tu~ !roe our i:a.t.u-nipt. 
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VBScm;o,C1 

,----~······································ 
SCIISD.C 

De•c: Thi• file contains t.hllll code that .a.Q&g•• control 

of tboa •1llOKD• and •n.or• aoc1ul•• of ttie TOic:llbox 

................ ----~ 
linclud• <stdio.h:, 

Unc:lude •voicel)ox.h• 

#Ulclud• •vbutil•.h• 

#isu::.lud.■ •ibp.b• 

#include "bigli•!;.h• 

io.t But:CerPlag, lfUIIIBll-ff•r•, C\lrEluffer1 

•t:z::uct BIGQIHS •BuU■ra(UX_BVl'l"BRSJ. 

void Scbed1,1ler{ Toi.d ) 

•tnu:t BIOGDf!I •&i!il'!i1 

Ult ,i;, b, tr:cite8trob•, 
un.igu•d c:b..ar •Dh,g • DiagPort1 

Ufdet' LIHG_'lKST 

long t11n1 

WlS:ignad int Data, 

;u Fir■ t t.hi1111 •• do is allocat th.II buffer■ for tu dat& ft'OII the 

DSP ...................... ,. ........... , 

Bufferllag • a, 

lluffer■ [xl • .. 110c: {BUP!'SIZIJ: 

/• Didi:!.' t •J.locate, ao now we deal •/ 

/••• At thia poUlt xi■ the n'Ulllber ot buffus allocat■d •••/ 

/* output. th■ ■rrar to the Di&gnoatice port and then loek up •; 

*Diag • MZJ!OJtY_URORJ 

Wb.ile{lJ J 

CUrlluU•r - Oi 

.. { 

Utdet r.nra_TUT 
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4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

>-w 19 ...i w w 
r:/1 20 

cl/:! 
~~__,~"'~ 21 ~ 

~ j o :,: 
... '""~~ 

0 ;;;~E-. 22 
lil >Cl-~ 
Cl :.llt.t:1Cc.., 

;:,-. ~s:'.:~ 23 z t:~~ 

~· <g~ .... 
24 ~'C~ 

::?: 
25 ~ 

p:: 
C 26 
~ 

5,640,490 

/"""" B•r• we :read tb• Phan_. file fr011, tlle COM PQrt """/ 

t..:o. • Traosl'..etl.l l 1 /" Get length of data to t.r&n.1f•r • / 

k•e.LiDeBig-g .. Bu.Hei-,1 (b] , 

W:riteStrobe • lJ 

Data • D1 

forl:.:: •DJ X C i..n, X++) 

578 

vb.ilellc ■ t'g-etc{.-tdidJI •• J:Ol!'), /• W&t.t Ulltil character •/ 

Data .:<• 11 

D•t.& •• h.m•igued. charlcs 
Krit•Strol:ie .... 11 

•aa.aLi:a.digg-++ • Data; 

Data. • 01 

111uu ■rr1■sr++1 

Jo :irov •• au.at. raliak tbll li•t ••/ 

Kigg • Bllffer• (bl J 

lifM•f LING_TSST 

Higg'- >prev • wm:.t, 

lUgv .. >next • (c:b&r •)Bigg ♦ a1HOf(HIGGill5], 

Ki& .. hi.gg->naxt, 

llig-ljJ->l'!reT ■ tc:ht.r •)B:iff - •iz•of(JIIGGDfS) I 

Bi1'51'-,-»,pt • lchar •>Kisv ♦ •h.of(l!I-C:GIJl'SI J 

l!ligg ■ B1gg->llUtJ 

.rdrOcHaBiggin. Utattu■ [b+♦ J) I f• Pror::■•• lliggins atrueta • / 

tlela• 
1UvaT0Troi {!IW:J!era [b++] J 

if(b •• lfueBuffer■ l 

} vhil• llf t 
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1••······························----
Trac•Lan 
Dese 1 Get• th• nWlber of byt•• that will be tranJ!lrerel1 

al:t•r the -t byte len valu•. ················------- ..... , 
jnt Trana Len ( void I 

long D111,ta, 

ict c:,x, 

eorlx. • o, :z: < 41 x++) 

while( le ■ :fg■tel ■tcU.uJ) •• ICO!'I, ,.,, wait tor • byte •/ 

Data +• {un■ i§JD•d cbarJ e, 
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What is claimed and desired to be secured by United 
States Patent is: 

582 

1. A sound recognition system for essentially real-time 
identification of, and in an essentially speaker independent 
manner, phoneme sound types that are contained within an 5 
audio speech signal, the sound recognition system compris­
ing: 

analog-to-digital converter means for digitizing the audio 
electrical signal at a predetermined sampling rate so as 
to produce a digitized audio signal; 

filter means for providing a plurality of filter bands having 
predetermined high and low cutoff frequencies through 
which segmentized portions of the digitized audio 
signal are passed; and audio processor means for receiving an audio speech 

signal and for converting the audio speech signal into 
a representative audio electrical signal; 

analog-to-digital converter means for digitizing the audio 
electrical signal at a predetermined sampling rate so as 
to produce a digitized audio signal; and 

10 

sound recognition means for programmably carrying out 
the following program steps: 

sound recognition means for identifying phoneme sound 
types contained within the audio speech signal, said 

15 sound recognition means comprising: 

(a) performing a time domain analysis on the segmen­
tized portions of the digitized audio signal so as to 
identify at least one time domain sound characteristic 
of said audio speech signal; 

(b) filtering the segmentized portions of the digitized 
audio signal through each of the plurality of filter 
bands; 

(c) measuring at least one frequency domain sound 
characteristic of each of said filtered segmentized 
portions; and 

means for performing time domain analysis on a plu­
rality of segmentized portions of the digitized audio 
signal so as to identify a plurality of time domain 
characteristics of the audio signal; 

( d) based on the at least one time domain characteristic 
and the at least one frequency domain characteristic, 
identifying at least one phoneme sound type con­
tained within the audio speech signal. 

means for filtering each of the segmentized portions using 20 

a plurality of filter bands having predetermined high 
and low cutoff frequencies so as to identify thereby at 
least one frequency domain characteristic of each fil­
tered segmentized portion; and 8. A sound recognition system as defined in claim 7 

25 wherein the audio processor means comprises: means for processing said time domain and frequency 
domain characteristics so as to identify therefrom the 
phonemes contained within the audio speech signal. 

means for inputting the audio speech signal and for 
converting it to an audio electrical signal; and 

2. A sound recognition system as defined in claim 1 
wherein the audio processor means comprises: 

30 means for inputting the audio speech signal and for 

means for conditioning the audio electrical signal so that 
it is in a representative electrical form that is suitable 
for digital sampling. 

converting it to an audio electrical signal; and 
means for conditioning the audio electrical signal so that 

it is in a representative electrical form that is suitable 

9. A sound recognition system as defined in claim 8 
wherein the conditioning means comprises: 

for digital sampling. 35 
3. A sound recognition system as defined in claim 2 

wherein the conditioning means comprises: 

signal amplification means for amplifying the audio elec­
trical signal to a predetermined level; 

signal amplification means for amplifying the audio elec­
trical signal to a predetermined level; 

means for limiting the level of the amplified audio elec­
trical signal to a predetermined output level; and 

means for limiting the level of the amplified audio elec- 40 
trical signal to a predetermined output level; and 

filter means, connected to the limiting means, for limiting 
the audio electrical signal to a predetermined maximum 
frequency of interest and thereby providing the repre­
sentative audio electrical signal. 

filter means, connected to the limiting means, for limiting 
the audio electrical signal to a predetermined maximum 
frequency of interest and thereby providing the repre­
sentative audio electrical signal. 

4. A sound recognition system as defined in claim 1, 
further comprising electronic means for receiving at least 
one word in a preselected language corresponding to the at 
least one phoneme sound type contained within the audio 
speech signal, and for programmably processing the at least 
one word as either a data input or as a command input 

5. A sound recognition system as defined in claim 1, 
wherein the time domain characteristic includes at least one 
of the following: an average amplitude of the audio speech 
signal; an absolute difference average of the audio speech 
signal; and a zero crossing rate of the audio speech signal. 

6. A sound recognition system as defined in claim 1, 
wherein the at least one frequency domain characteristic 
includes at least one of the following: a frequency of at least 
one of said filtered segmentized portions; and an amplitude 
of at least one of said filtered segmentized portions. 

7. A sound recognition system for identifying the pho­
neme sound types that are contained within an audio speech 
signal, the sound recognition system comprising: 

audio processor means for receiving an audio speech 
signal and for converting the audio speech signal into 
a representative audio electrical signal; 

10. A sound recognition system as defined in claim 9, 
wherein the at least one time domain characteristic includes 
at least one of the following: an average amplitude of the 

45 audio speech signal; an absolute difference average of the 
audio speech signal; and a zero crossing rate of the audio 
speech signal. 

11. A sound recognition system as defined in claim 10, 
wherein the at least one frequency domain characteristic 

50 includes at least one of the following: a frequency of at least 
one of said filtered segmentized portions; and an amplitude 
of at least one of said filtered segmentized portions. 

12. A sound recognition system as defined in claim 11, 
wherein the at least one phoneme sound type contained 

55 within the audio speech signal is identified by comparing the 
at least one measured frequency domain characteristic to a 
plurality of sound standards each having an associated 
phoneme sound type and at least one corresponding standard 
frequency domain characteristic, wherein the at least one 

60 identified sound type is the sound standard type having a 
standard frequency domain characteristic that matches the 
measured frequency domain characteristic most closely. 

13. A sound recognition system as defined in claim 12, 
wherein the at least one measured frequency domain 

65 characteristic, and the plurality of standard frequency 
domain characteristics are expressed in terms of a chromatic 
scale. 
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14. A sound recognition system as defined in claim 13, 
further comprising electronic means for receiving at least 
one word in a preselected language corresponding to the at 
least one phoneme sound type contained within the audio 
speech signal, and for programmably processing the at least 5 
one word as either a data input or as a command input. 

15. A sound recognition system for identifying the pho­
neme sound types that are contained within an audio speech 
signal, the sound recognition system comprising: 

audio processor means for receiving an audio speech 10 
signal and for converting the audio speech signal into 
a representative audio electrical signal; 

analog-to-digital converter means for digitizing the audio 
electrical signal at a predetermined sampling rate so as 
to produce a digitized audio signal; 15 

filter means for providing a plurality of filter bands having 
predetermined high and low cutoff frequencies through 
which segmentized portions of the digitized audio 
signal are passed; 

20 
digital sound processor means for (a) performing a time 

domain analysis on the segmentized portions of the 
digitized audio signal so as to identify at least one time 
domain sound characteristic of said audio speech 
signal, and for (b) measuring at least one frequency 25 
domain sound characteristic of each of the filtered 
segmentized portions; and 

host sound processor means for identifying at least one 
phoneme sound type contained within the audio speech 
signal based on the at least one time domain charac- 30 
teristic and the at least one frequency domain 
characteristic, and for translating said at least one 
phoneme sound type into at least one representative 
word of a preselected language. 

16. A sound recognition system as defined in claim 15 35 
wherein the audio processor means comprises: 

means for inputting the audio speech signal and for 
converting it to an audio electrical signal; and 

means for conditioning the audio electrical signal so that 
it is in a representative electrical form that is suitable 40 

for digital sampling. 
17. A sound recognition system as defined in claim 16 

wherein the conditioning means comprises: 
signal amplification means for amplifying the audio elec-

45 
trical signal to a predetermined level; 

means for limiting the level of the amplified audio elec­
trical signal to a predetermined output level; and 

filter means, connected to the limiting means, for limiting 
the audio electrical signal to a predetermined maximum 50 
frequency of interest and thereby providing the repre­
sentative audio electrical signal. 

584 
one of said filtered segmentized portions; and an amplitude 
of at least one of said filtered segmentized portions. 

21. A sound recognition system as defined in claim 15, 
wherein the digital sound processor means comprises: 

first programmable means for programmably executing a 
predetermined series of program steps; 

program memory means for storing the predetermined 
series of program steps utilized by said first program­
mable means; and 

data memory means for providing a digital storage area 
for use by said first programmable means. 

22. A sound recognition system as defined in claim 15, 
wherein the host sound processor means comprises: 

second programmable means for programmably execut­
ing a predetermined series of program steps; 

program memory means for storing the predetermined 
series of program steps utilized by said second pro­
grammable means; and 

data memory means for providing a digital storage area 
for use by said first programmable means. 

23. A sound recognition system for identifying the pho­
neme sound types that are contained within an audio speech 
signal, the sound recognition system comprising: 

audio processor means for receiving an audio speech 
signal and for converting the audio speech signal into 
a representative audio electrical signal; 

analog-to-digital converter means for digitizing the audio 
electrical signal at a predetermined sampling rate so as 
to produce a digitized audio signal; 

filter means for providing a plurality of filter bands having 
predetermined high and low cutoff frequencies through 
which segmentized portions of the digitized audio 
signal are passed; and 

digital sound processor means for programmably carrying 
out the following program steps: 
(a) performing a time domain analysis on the segmen­

tized portions of the digitized audio signal so as to 
identify at least one time domain sound characteristic 
of said audio speech signal; 

(b) successively filtering the segmentized portions of 
the digitized audio signal; 

(c) measuring at least one frequency domain sound 
characteristic from each of said filtered portions; and 

host sound processor means for programmably carrying 
out the following program steps: 
(a) based on the at least one time domain characteristic 

and the at least one frequency domain characteristic, 
identifying at least one phoneme sound type con­
tained within the audio speech signal; and 

(b) translating said at least one phoneme sound type 
into at least one representative word of a preselected 
language. 

18. A sound recognition system as defined in claim 15, 
further comprising electronic means for receiving at least 
one word in a preselected language corresponding to the at 
least one phoneme sound type contained within the audio 
speech signal, and for programmably processing the at least 

55 
24. A sound recognition system as defined in claim 23 

wherein the audio processor means comprises: 

one word as either a data input or as a command input. 
19. A sound recognition system as defined in claim 15, 

wherein the said at least one time domain characteristic 60 
includes at least one of the following: a average amplitude 
of the audio speech signal; a absolute difference average of 
the audio speech signal; and a zero crossing rate of the audio 
speech signal. 

20. A sound recognition system as defined in claim 15, 65 
wherein the at least one frequency domain characteristic 
includes at least one of the following: a frequency of at least 

means for inputting the audio speech signal and for 
converting it to an audio electrical signal; and 

means for conditioning the audio electrical signal so that 
it is in a representative electrical form that is suitable 
for digital sampling. 

25. A sound recognition system as defined in claim 24 
wherein the conditioning means comprises: 

signal amplification means for amplifying the audio elec­
trical signal to a predetermined level; 

means for limiting the level of the amplified audio elec­
trical signal to a predetermined output level; and 
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filter means, connected to the limiting means, for limiting 
the audio electrical signal to a predetermined maximum 
frequency of interest and thereby providing the repre­
sentative audio electrical signal. 

26. A sound recognition system as deemed in claim 25, 5 
wherein the at least one time domain characteristic includes 

586 
identifying at least one phoneme sound type contained 
within the audio speech signal. 

32. A sound recognition system as defined in claim 31, 
wherein the said at least one time domain characteristic 
includes at least one of the following: an average amplitude 
of the audio speech signal; an absolute difference average of 
the audio speech signal; and a zero crossing rate of the audio 
speech signal. 

at least one of the following: an average amplitude of the 
audio speech signal; an absolute difference average of the 
audio speech signal; and a zero crossing rate of the audio 
speech signal. 

27. A sound recognition system as defined in claim 26, 
wherein the said at least one frequency domain characteristic 
includes at least one of the following: a frequency of at least 
one of said filtered portions; and an amplitude of at least one 
of said filtered portions. 

33. A sound recognition system as defined in claim 31, 
10 wherein the said at least one frequency domain characteristic 

includes at least one of the following: a frequency of at least 
one of said filtered time sliced signals; and an amplitude of 
at least one of said filtered time sliced signals. 

28. A sound recognition system as defined in claim 27, 
wherein the at least one phoneme sound type contained 
within the audio speech signal is identifted by comparing the 

15 

at least one measured frequency domain characteristic to a 
plurality of sound standards each having an associated 20 
phoneme sound type and at least one corresponding standard 
frequency domain characteristic, wherein the at least one 
identified sound type is the sound standard type having a 
standard frequency domain characteristic that matches the 
measured frequency domain characteristic most closely. 25 

29. A sound recognition system as defined in claim 28, 
wherein the at least one measured frequency domain 
characteristic, and the plurality of standard frequency 
domain characteristics are expressed in terms of a chromatic 
scale. 

30. A sound recognition system as defined in claim 29, 
further comprising electronic means for receiving the at least 
one representative word, and for programmably processing 

30 

34. A sound recognition system as defined in claim 31, 
wherein the at least one phoneme sound type contained 
within the audio speech signal is identified by comparing the 
at least one measured frequency domain characteristic to a 
plurality of sound standards each having an associated 
phoneme sound type and at least one corresponding standard 
frequency domain characteristic, wherein the at least one 
identified sound type is the sound standard type having a 
standard frequency domain characteristic that matches the 
measured frequency domain characteristic most closely. 

35. A sound recognition system as defined in claim 34, 
wherein the at least one measured frequency domain 
characteristic, and the plurality of standard frequency 
domain characteristics are expressed in terms of a chromatic 
scale. 

36. A computer program product for use in a computer­
ized sound recognition system that is adapted for receiving 
an audio speech signal and converting the audio speech 
signal into a representative audio electrical signal that is the at least one word as either a data input or as a command 

input. 35 digitized, the computer program product comprising: 
31. A method for identifying the phoneme sound types 

that are contained within an audio speech signal, the method 
comprising the steps of: 

(a) receiving an audio speech signal; 
(b) converting the audio speech signal into a representa- 40 

tive audio electrical signal; 
( c) digitizing the audio electrical signal at a predetermined 

sampling rate so as to produce a digitized audio signal 
that is segmentized to form a plurality of separate time 

45 sliced signals; 
(d) performing a time domain analysis on the digitized 

audio signal so as to identify at least one time domain 
sound characteristic of said audio speech signal; 

( e) using a plurality of filter bands having predetermined 50 
cutoff frequencies to successively filter the time sliced 
signals of the digitized audio signal; 

(f) measuring at least one frequency domain sound char­
acteristic from each of said filtered time sliced signals; 
and 

(g) based on the at least one time domain characteristic 
and the at least one frequency domain characteristic, 

55 

a computer readable medium for storing computer read­
able code means which, when executed by the com­
puterized sound recognition system, will enable the 
system to identify phoneme sound types that are con­
tained within the audio speech signal; and 

wherein the computer readable code means is comprised 
of computer readable instructions for causing the com­
puterized sound recognition system to execute a 
method comprising the steps of: 
performing a time domain analysis on the digitized 

audio signal so as to identify a plurality of time 
sound characteristics of said audio speech signal; 

performing a frequency domain analysis on the digi­
tized audio signal so as to identify a plurality of 
frequency domain sound characteristics of said audio 
speech signal; and 

based on the time domain characteristics and the fre­
quency domain characteristics, identifying the pho­
neme sound types contained within the audio speech 
signal. 

* * * * * 
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