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binary
COFT_Seq

exponent
gauss
laplace
uniform
realize
speech

cdff
exp_cdf
exp_pdf
gamma_pdf
gaus_cdf
gaus_paf
lapl_caff
lapLpdf
meansg
pdf
q_function
rayl_odf
rayl_pof

Ryerson Polytechnic

(Random number generation)

(Hirst orcer auto-regressive process)

cdf



unif_cdf
unif_pof

dice

dart

Quess
integral
new_born
person_data
temperature

acf
acf plot
ecorr

psd

psd plot

a2d

d2a
mujnv
mujaw
quant_ch
Quantize

bed
bin enc
bin dec
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edf
edf :
«
1 ) 1 1
Monte-Carlo
J
' | (Autocorrelation function)
(Ensemble autocorrelation function)
(Power spectral density function)
(J- law
- law
1 ,
' BCD (Binary Code Décimai)
Natural

Natural



bin2gray
gray2hin
bin2pol
bin2bipo
diff dec
diff_enc
invert
par2ser
Yor

manchester
rect nrz
rect 1z
triangle
nyquist
nyq_gen
duob gen
duobinar
modulate
0S¢

VCo
wave_gen
waveplot

bpf
channel
eye diag
I

Ic

detect
envelope
int_dump

Natural ! Gay
Gy ! Natural
!
vt f
1 (Differential Decoding)
1" complement
Exclusive OR
Manchester
rectanqular NRZ
! rectanqular RZ
triangle
Nyquist pulse
Nyquist
duobinary
duobinary ~ modified ducbinary
(ASK, BPSK,

(Sinusoiclal oscillator)
Voltage Controlled Oscillator

f (Band-pass filter)

(Low-pass filter)
RC 1 (L S order RCAilter)

(Integrate and dump filter)



mixer
match

blackbox
convert
exp5_cb
fftsize
fx_menu
play
playback
limiter
normalize
rectify
sing
spec_est
stat plot

2 input mixer

y f
I 1

MATLAB SUN
SR
FFT

' MATLAB (VEXqi)

(Sine function)

(Scatter diagram)
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AutoOpen

1

' AutoOpen

Sub MAIN

MatlabStartup _
RecalcDocument("Autolnit")

End Sub

This part is used for solving the memory problem when using with

Microsoft Internet Assistance

’ MatlabRecalc

Alias

Sub RecaIcDocument(cellT&pe&i& )
' ATLAB is running
[f IsAppLoadedC'matlab.exe") = 0 Then

"GetModuleHandle"
------ Check that

MatlabStartup
End If

[f CountBookmarks0O = 0 Then

Goto fin
End If
e set tyges to recalc
If cellType$ = "all" Then
ypel$ = "INPUT"
type2$ = "AUTOINIT"
Else
typel$ = UCase$}ceIIT
type2$ = UCase$(cellT
End If

seistart = GetSelStartPos()
selEnd = GetSelEndPos()

Recalc the document for all cells
Declare Function IsAppLoaded Lib "kernel" (name$) As Integer |\

Jhed

------ Save the selection positions

Jook.dot

Macro run whenever an existing Notebook document is opened

------ initialize "did we ask if user wants to close MATLAB?"
SetDocumentVar("AskedForShutdown" , "no")

------ recalc all input and autoinit cells in document
------ don't recalc if there are no cells

Ir‘k



" loop through all the bookmarks and recalc the input cells
Wa|tCursor1

markTotal = CountB okmarks() -1
Dim marks _‘(m arkTotal
For i =0 To markTo
marks$(i) = ookmarkName$(| + 1)
Next i
For i =0 To markTo al
foundl = nStr( marks$ ] typel$
found2 = InStrd, marks$ (i) 1 type2$
If foundl > 0 Or found? > Then
MatlabEval.Evallnpu t ell(marks$(i))
ScreenRefresh
~ End If
Next i

W aitCursor 0

e Put the selection back
SetSelRange seistart, selEnd

] Fkkkkk pohkkkkkkkkkkkk ok kkkk pkkkkokk oKk ok ok ok k ok Kok kkkkkkkhkhkkkkkkkkkkkk g okkkx
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2.

MatlabEval

l *kk*k *******_I_****+**********************#** dhkkkkkkkkhkk pxk **Ik****

' M atlabEval
Sends current input chunk to MATLAB for evaluation.
Creates new output chunk for result.
1 +*+~k****+++*++*+**~k*++**+*+++*+*+**~k*++****~k*++~k**+***~k**+*++*+++*+
Declare Function IsAppLoaded Lib "kernel"(name$) As Integer \
Alias "GetModuleHandle"

Sub MAIN
Setup error handler
On Error Goto handleError

------ Check that MATLAB is running

If IsAppLoadedCmatlab.exe™) = 0 Then
End It Matlabstartup

n

Leeene- Find the input cell for the current insertion point
------ Find aII input and autoinit cells in the current selection
bFound =
mputTotaI =0
markTotal = CountBookmarks() -1
If markTotal >= 0 T
Dim marks$ markTotaI)
For i =0 To markTotal
putMark$ = BookmarkName$(i + 1)
st = Canookmarks( \sel" , inputMark$)
(InStrd, inputMark$, "INPUT") > 0 Or \
[nS'tr(l: inputMark$, "AUTOINIT") > 0) And \
(test = 0 Or (test >= 3 And test <= 8)) Then

in
te
[ f

marks$( mi)utTotaI = |nputMark$
!npuITota = inputTotal +1
bFound = 1

End If

If bFound = 1 Then
1 Evaluate the selected ce
P i N f A0A

Next
Else
"—The selection is not an existing input cell,
e so create one and evaluated it
currCellNum = Insertmgutcell InputCellFromSelection("Input”)
[f currCellNum = - 1 Then
Goto fin
End If
inpu tM ark$ = "INPUT_ " + LTrimS(S r$(currCeIINum))
If Not EX|st|ngBookmark(|nputMar $) Then
~found an autoinit cell
End | mputM ark$ = "AUTOINIT " + LTrim$(Str$(currCellNum))
n
EvallnputCell(inputM ark$
End If d (inp )
EditGoTo "\StartO fSel”
Goto fin

Error handling needs work
handIeError
Print "Error: Notebook programmer error"
Beep



fin:

End Sut)
1

EvallnputCell ' )
'1 Given the name of an input cell, evaluate it.

Sub EvallnputCell(inputM arks$)
nl$ = Chr$ (13)

currCellNum = Val(Rights(inputM arks, Len(ingutMarkS)
InStr(l, inputMarks, "_")))

------ I Send input to MATLAB for evaluation
Input:
TerminateAll

om -
o<
me

han = DD Elnitiate ("MATLAB", "Engine")
rint "MATLAB computing..."
aitCursor 1

C
P
W

l-—- Set the format to compact for this routine's purposes

DDEExecute(chan, "format compact;")

1 Execute input cell

cmd$ = PrepMultilinelnputS(GetBookmarkS(inputM arkS))
DDEExecute(chan, cmd$5J

ults from MATLAB .
DERequestS(chan, "EngStringResult"
DERequest$(chan, "EngFigureResult"

'——Request res
StrResulty =

FigResultS =
EndOfLine (0)

Screenupdating

------ If there is no output from MATLAB, remove
------ existing output cell if there is one and exit
utputM arkS = "OUTPUT " + LTrim$ (Str$ (currCellNum))
f Len(StrResult$) = 0 And FigResultS = "no" Then
e If there is no output remove output cell
I f Existing'Bookmark(outputM arkS) Then
EditGoTo .Destination = outputMarksS
If EmptyBookmark("\sel") = 0 Then
Editclear
Else

End If
End If
Goto CloseAndExit

EditBookmark .Name = outputM ark$,

End

- Check for MATLAB error message

| f InstréStrResuIt&S, "7927 ") <> 0 Then
ormatName$ = "Error"

Else
FormatName$ = "Output"

End If

Lemnee Strip off return in first line

If Lefts(strResultS, 1) = nl$ Then \
StrResultS = Rights(strResultS, Len(strResultS)

‘e And rip all the returns from the last line

While Rights(StrResultS, 1) = nis

Wend StrResultS = Lefts(StrResultS, Len(StrResults)
en

‘- Find corresponding output cell .

' Create a new output cell if there is not one
save the format style to follow the output cell
If Not ExistingBookmark(outputM arkS) Then

surpress screen updates while output cell is generated

Delete



oldStyle$ = StyleName$ () 'save style _ _
| If we're at the end of the document or bunping against

------ another cell, insert a new paragraph
test = CmpBookmarks ("\sel", "\EndOfDoc")
If test = 0 Then

InsertPara

Formatstyle .Name = "Normal
End If
EditGoTo .Destination = inputMark$
ParaDown

------ Put blank lines before and after the output cell

If GetDocumentVar$("HatlabFmtStyle") = "Loose" Then

If GetText$ (GetSelStartPos() - 1, GetSelStartPos())
CharlLeft
Insert nl$
CharRight

Insert nl$
1

End If
CharLeft 1,
Resetchar()
Formatstyle
CharRight
CharRight 1, 1
If Selections 0 o nl$ Then
CharLeft
If GetTextS(GetSelStartPos0 - 1, \
GetSelStartPos()) = nl$ Then
CharL eft
Insert nl$
CharLeft 111
Resetchar ()
Formatstyle2 Name — "Normal"

Name = "Normal"

CharRight
Else
Insert nl$
CharLeft 1,
Resetchar ()
Formatstyle sName = "Normal"
End If
End If
CharLeft
End If
[f Insertinputcell.IsNestedInput("\sel") > 0 Then
CharlLeft
InsertPara

EditGoTo "\para"
Resetchar ()

GoBack
InsertedParagraph = 1

------ Insert the text and figure result to the output cell
Formatst?/Ie Name = FormatName$

SetstartOfBookmark "\sel", outputMark$

Insert StrResult$

If FigResultS = "yes" Then
InsertEmbeddedFigure(StrResult$)

CharRight
End If
Insert " "'two spaces
CharLeft

ExtendSelection

EditGoTo outputMarks$
CopyBookmark "\Sel", outputMark$
‘—Add an extra space after output cell because it makes
------ it easier to insert free form text between cells.
EditGoTo "\EndOfSel"

Cancel

CharRight

Insert nl$

nl$ Then



CharRight

CharLeft 3, 1

Resetchar(

Formatstyle .Name = "Normal"
EditGoTo "\EndOfSel"

CharLeft
| f InsertedPar_a%raph = 1 Then
CharRight 1, 1
Editclear
End |
Else o
D Replace the existing output cell
b For loose formatting, add a blank line after the input cell
‘- For compact formatting, delete the blank line, if necessary
EditGoTo .Destination = outputMarkS$
CharLeft
CharLeft 2, 1
If GetDocumentVar§("MatlabFmtStyle") = "Loose” And \
Selections() <> nl$ + nI§ Then
CharRight
CharLeft
Insert nl$
Elself GetDocumentVarS("matlabFmtStyle") = "Compact" And \
~ Selections () = nl§ + nl$ Then
CharRight
CharLeft 1, 1
Editclear
End If
EditGoTo .Destination = outputMark$
CharLeft 1, 1
Formatstyle .Name = FormatName$
Insert StrResultS
If FigResultS = "yes" Then
InsertEmbeddedFigure(StrResults)
End If
CharRight 111 _
[f Selections 0 = nis And FormatNameS <> "Error" Then Editclear
EndOfLine 0
CharRight 2, 1
If GetDocumentVarS("matlabFmtStyle") = "Loose" And \
Selections() <> nis + nis Then
CharLeft
Insert nis
End If
End If

------ restore screen updates and cursor
ScreenUpdating 0
W aitCursor 0

Deeee Close connection to MATLAB
CloseAndExit:

Print "™

DDETerminate(chan)

Goto fin

Lo Error handling needs work
handleError: . )
Print "Error: MATLAB is not running"
Beep

fin

End Sub

" Function for replacing newlines in a multiline input cell
''to be commas. The special case of [ ] operators which require
1 semicolons, is handled.

" All this because MATLAB' evaistring cannot handle newlines.

" Function returns the converted string. Called by MatlabEval.

o7



Functwnvg rlea;br]'\euIt|||ne|nputS(cmdS)

"01234567|8$9abccdhe f$g h1|31)klm nopqrstuvwxyzABCDEFGH I JKLMNOPQRSTUVWXYZ ]) "
n = [

commas —" !
semiS = ;"
comments = 0
quotes =0

pos = InStr1(I, cmd$, nl$)
If pos = h

PrepMuIt|I|neInputS = cmd$
Else

pos = 1

While pos <= Len(cmdS)
curCharS = M|d$(cmd$ pos, 1)
[f invariable > 0 Then
[f curCharS = "™ Then
|nvar|ab|e —0
outs = out$ + "'
Elself InStr(varlabIes, curCharS) = 0 Then
invariable = 0
pos = pos - 1
Else

End If

outs = outs + curCharS

If curCharS = "]" Then brackets = brackets

Elself comments > 0 Then
[f curCharS = nis Then
comments — 0
If brackets > 0 Then
outs = outs +
Else

End If

End If
Elself quotes > 0 Then

[f curCharS = nis Then .
" Reprocess the newline
quotes = 0
pos = pos - 1

Elself curCharS = "™ Then
quotes =0
outs = outs + curCharS

outs outs + ""

Else
outs = outs + curCharS

End |
Elself eI|pS|s > 0 Then
If elipsis = 3 Then
If curChar.S = nl$ Then
elipsis =0
End If

[f curCharS = Then
elipsis = elipsis + 1
Else

If elipsis = 2 Then
" ots 2 oufe +
Else

outs = outs + "."
End If
elipsis = 0

e Reprocess curCharS
pos = pos - 1

Else

End If
End If
Else

. . [f InStr(variables, curCharS) o 0 Then
invariable 1

[f curCharS = "[" Then
hrackets = brackets + 1
outs = outs + curCharS



Elself curChar§ = "]" Then
If brackets <= 0 Then .
' MsgBox "Error too many ]'l

brackets = 0

brackets = brackets - 1

End If

out$ = out$ + curChar$
Elself curCharS = "'" Then

quotes = 1

out$ = out$ + curChar$
Elself curChar$ = "%" Then

comments = 1
Elself curChar§ = Then

elipsis = elipsis + 1
Elself curChar$ = nl§ Then

If brackets > 0 Then

out$ = outy + ;"
Else
ut$ = outy + ",
End If
Else
out$ = out$ + curChar$
End If

End If
pos = pos + 1

Wend ~
PrepM ultilinelnput$ = out$
End If
End Function
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InsertEmbeddedFigure

Insert the embedded figure by pasting the contents of the ,
clipboard and then format the picture to the current size set in
f Notebook Options.
' t******************************************************************
Sub InsertEmbeddedFigure(StrResult$)
nl$ = Chr§(13)

[f Len(StrResult§) > 0 Then Insert nl$
EditPaste
CharLeft 1, 1
units$ = GetDocumentVar$ ("MATLABFigUnits") ,
' get current figure sizes (converted to points)
sizeXpts = Val(NotebookOptions.InchesToAny$(\
NotebookOptions.AnyTolnches$(\ .
Points")) GetDocumentVar§("MATLABFigWidth"), units$),
oints

sizeYpts = Val(NotebookOptions.InchesToAny§(\
NotebookOptions.AnyTolnches$(\ .
GetDocumentVar$("MATLABFigHeight"), units$)

Points")) , . ) , . .
FormatPicture .SetSize =1, .SizeX = sizeXpts, .SizeY = sizeYpts
SetFocusToW ord

End Sub

DR AR Rk kR K K K K KKK KKK KKK KKK KKKk h ok ok kkkk ok ok ok k ko hhhhkkkkkk kAKX KKK KX XK X K % %

1 SetFocusToW ord

Kkkkkkkkkkkkkkkkkhkkkkhkhkkkhkkhkkkhkhkhkkkkhkkkkkkkhkkkkkkkkk k k ok k % *

Sub SetFocusToW ord
‘- get focus back to Word .,
WordName$ = "M icrosoft Word AOEO&-A"
If DocMaximize() Then .
End 11 WordName$ = WordName$ + WindowName$ ()
n

AppActivate WordName$, 1
End Sub

hhkkkkkkhkhkkhkhkkhkkhkkkhkkhkkkkkkkhkkkkkkkhkkk kA k kA kkk kA kkk kX kkkk ok k% % %

Subroutine for sending a string to MATLAB to he



“evaluated.
* e * ‘A********************************************************

Sub EvalString(commands)

On Error Goto handleError
DDETenninateAll .
chan = DDElnitiateC'MATLAB", "Engine")
Print "MATLAB computing..."
[P)D_EExecute(chan, commands)

rint ""
DDETerminate(chan)
Goto fin

handleError: . .
Print "Error: MATLAB is not running"
Beep

fin:
End Sub

TORK KK Rk AR KK KKK KKK KKK PR KR A KK A KK KA KKK KRR KK R A KK R A KN FAAXAA A A KKKk h ok ok ok x

" Function for sending a string to MATLAB to be
"evaluated. Returns the string result from MATLAB.
Function EvalW ithResultS(commands)

On Error Goto handleError

DDETerminateAll

chan = DDEInitiateC'MATLAB", "Engine")

"MATLAB com puting..."
xecute(chan, commands) .
ithResultS = DDERequestS(chan, "EngStringResult")

Print
DDEE
Evalw
Print
DDETerminate(chan)
Goto fin

handleError: | .
Print "Error: MATLAB is not running"
Beep

EvalW ithResultS = ""
fin : .
End Function

R N R R R R R R

End of Macro
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MatlabStartup

MatlabStartup o
Starts matlab.exe and initializes settings for the Notebook
in Word and MATLAB.
Hr************
Declare Function IsAppLoaded Lib "kernel" (name$) As Integer \
Alias "GetModuleHandle"

Sub MAIN
ExecuteM atlab
¢ = 1) Then

W aitCursor 1

------ initialize Word settingsfor Notebook
' (MATLAB does not like smart quotes)
ToolsAut_oCorrectSmartQuotes}O)
ToolsOptionsAutoFormat .ReplaceQuotes = 0
ToolsOptionsView .BookMarks = 1

------ turn off WordPerfect Navigation keys because of
e Ctri+Enterconflict

ToolsOptionsGeneral .WPDocNavKeys = 0

ViewToolbars .Toolbar = " «w» Tr * « *  Show

------ initialize Notebook Options settings
------ settings are saved in document vars
Lo sends commands to MATLAB
NotebookO ptions.InirFroraSavedSettings

()

* Hrxxx A+

Initialize the Notebook options from the settings saved with
the document,

*k Kk *k ok * * Kokk Kk * *

"Sub InitFromSavedSettings

Lsurpress screen updates, set cursor to hourglass
Screenupdating 0

W aitCursor 1

------ set settings _for showing cell markers in the doc

oldDirtyFlag = IsTemplateDirty0

cellMarks = Val(GetDocumentVar$("ShowCellM arkers"))

[f cellMarks > 0 Then

- cellMarkMenuName$ = "Hide SCell Markers"

se

End It cellMarkMenuName$ = "Show SrCell Markers"

n

ToolsOptionsView .BookMarks = cellM arks _

ToolsCustomizeHenu .Category = 2, .Name = "ShowHideCellMarks", .
Position = 9, Menu = "Notebook", .MenuText = cellMarkMenuName$, .Rename,
Context = 1 _

[f OldDirtyFlag = 0 Then

SetTemplateDirty 0
End | SetDocuraentDirty 0
n

o send format settings to MATLAB
If Len (GetDocuinentVar$ ?"MATLABFmt" g > 0 And \
Len (GetDocumentVar$ ("MATLABFmtSt Ie")g > 0 Then
[f LCase$ (GetDocumentVar$ ("MATLABFmt")) = "plus" Then
EIcmd$ = "format +;"
se

cmd$ = “format " + LCase$ (GetDocumentVar§ ("MATLABFmt")) +

End'ltf' (cmd$)
valstring(cm
End If !



" send figure settings to MATLAB

[f Len(GetDocumentVar$ g"MATLABFlgUmts")) > 0 And \

Len(GetDocumentVar§("MATLABFigWidth")) > 0 And \

Len(GetDocumentVar$(' MATLABFlgHelghI")) 0 Then

If GetDocumentVar$ ("MATLABFigEmbed”) = "YES" Then
cmd$ = “"system _depen ent%lz 'on');"

‘| whitebg$ = "whitebg (0 white
s

cmd$ = “system dependent(llz Lo ffY
End I whitebg$ = "whitebg( ,'black"”
n

If GetDocumentVar$("HATLABFigl6Color") = "YES" Then
‘| cmd$ = cmd$ + “system _dependent(14,'on');"
se
(14

o ff)
End If
cmd$ = cmd$ + "set(0, defauItflqurelnverthardcopy’,'off)
. hitebg$ + "close al
Evalslrlng( a$)

cmd$ = cmd$ + “"system _dependent

End If

[ e set focus back to Word = .

WordName$ = "M icrosoft Word AOEQ4-A"

[f DocMaximize () Then

End 11 WordName$ = WordName$ + " - " + WindowName$O
n

AppActivate WordName$1 1

------ restore screen updates, set cursor to normal
Screenupdating 1
W aitcursor 0

W aitcursor 0
End If
End Sub
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ExecuteM atlab
Starts the MATLAB executahle- Prompt user if there is no
startup directory in wnnword6 ini
Returns 1 for success 0 for failure
*******************************************************************
Function ExecuteM atlab
AppName$ = "matlab.exe"

If IsAppLoaded(AppName$) 0 Then
AppPath$ = GetPr|vateProf|IeStr|ng$("M ATLAB Notebook"1\
"MATLAB-PATH", "WINWORDG6.INI")
On Error Goto Abortstartup
If Len(AppPath$) = Then
AppPath$ = "c:\m atlab\bin"

AppPath$ = In ulBox$(‘E nter path for MATLAB", \
"MATLAB Startup", AppPath$)
SetPrivateProfileString("M ATLAB Notebook"
"MATLAB-PATH", AppPath$, "WINWORDGE.INI")
End If
W aitcursor 1
Print "Startlng MATLAB..
currPath$ = DefaultD ir$(14)
ChDir App Path$
Shell ApsnPath$ + "\" + AppNameg$, 0,
WordName "M |crosoft W d AOEOQ&-A"
[f DocMaximize0 Then .
End It WordName$ = WordName§ + " - " + WindowName$()
n
Aﬁ Activate WordName$, 1 ‘Switch back to Word.
ChDir currPath$

Print " 0
W aitcursor
Else

62
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Print "MATLAB is running"
ExecuteM atlab = 1

End
Goto bye

Abortstartup
ExecuteM atlab —0

Bee

bye

Priﬂt "Cannot start MATLAB"

End Function

Tirs*

Subroutine for sending a string to MATLAB to be

evaluated
*%

**
**
**
**
**
**
**

This function is a duplicate of the one in MATLABEval macro

It must also be here because the NotebookOFtlons_macro may be
called from MATLABEval, and Word doesn't allow circular calls.
(ie MATLABEval -> MATLABStartup ->

NotebookOptions.InitFrom SavedSettings -> MATLABEval.Evalstring)
This is for the pathelogical case where the user shuts down
MATLAB while the Notebook is running.

This the one place where DDE code exists outside of MATLABEval

Sub Evaistring(command$)

On

Error Goto handleError

DDETerminateAll
chan = DDEInitiate("MATLAB", "Engine")
Print "MATLAB computing... "
DDEExecute(chan, command$)
Print ™
DDETerminate(chan)
Goto fin

handleError / _
Print "Error: MATLAB is not running"”
Beep

fin
End Sub

o A\ Fkkkk

End of Macro
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NotebookQ ptions
1

1 NotebookOgtlons

Displays the Notebook Options dialog

handles Ca*lil(ggsl(*s**f*o*r**d*l*a*l*o*g**S**C*O*rl}rr*o*l*s***********************
Dim Shared OldFigUnitsS
Sub M
Dim MLFormaIsS 7)
Dim FigUnits$S
MLFormatsS(0 "Short”
MLFormatsS(1 “Long"
MLFormats$(2 "Hex"

LFormats$(3 " "

LFormats$(4) — "Plus"
tFormatsSS "Short ¢"
L

—
monon l\),_\
~

FormatsS(6 “Long e"
FormatsS(7 "Rational"
1q

igUnitsS

g

g

M
M
M
M
M
Fi
Fi
Fi

"Inches"”
UnitsS(2

"Centimeters"
"Points"
Begin Dialog UserDialog 286, 280, "Notebook Options", .OptionsCallback
PushButton 43, 252, 88, 21, "&O0K", .OKButt
PushButton 146, 252, 88, 21, "SCanceI" .CancelButt
GroupBox 11, 8, 262, 78, "Numeric Form at"
GrouEBox 12, 97, 261, 1 "Figure Options"
CheckBox 23, 1 3 "Embed Figures in M‘book", %EmbedFIag
% 8 “Use 16-Color Figures", F| 116C olorFlag

MLFormatsSO |, MLFormatLlst

’gx
CheckBox 23 6,
DropListBox 21, 23, 160
OptionGroup .FormatOptio

B SR Y N Oy

28,
16,
16,
, 98

OptlonButton 21
OptionButton 21

Text 22, 154, 40,
Text 21, 178, 45
Text 21, 202, 51
X

2, 131, 16, "Loose", .LooseFmt
B Q54 16,3 "Conpact", .CompactFmt

2
DropListBo
TextBox 88
TextBox 88
End Dialog

t
8, FlgUn|tsSO FigUnits

Dim dig As UserDialog
rc —Dialog(dlg)

CanceIOptlons
End Sub
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Callback function for the Notebook Options dialog box

@ QFKEFE I KKKk hkkkkhkkkkkkkkkkhkkkkk kkkkkhkkkkkhkkkkk ok kkkkk kK kkk kKK kkk***

Function OptionsCallback(CtlldS, Action, SuppVal)
Select Case Action
------ Initialize dialog box

------ init format drop down list

currfmtS = GetDocumentVarS ("MATLABFmt")

[f Len(currFmtS) > 0 Then

| DlgText("MLFormatList" , currFmtS)
se

DlgText("MLFormatList", "Short”)
------ init format option buttons

I f GetDocumentVarS(”MATLABFmtSter") = "Compact" Then
- DlgValue("FormatOptions", 1)
se

End If

DlgValue("FormatOptions", 0)

init figure options _

| f GetDocumentVarS ("MATLABFigEmbed") = "YES" Then
DIgVaIue("Hg_EmbedFIa%‘, 1

DlgEnable("Figl6ColorFlag"l 1)



DIgEnable("FigUnits" 1 1)
DIgEnable("FigWidth", 1)
DIigEnableC'FigHeight", 1)

Else
DigValue("FigEmbedFlag", 0)
DlgEnable C'Figl6ColorFlag", 0)
DIgEnable("FigUnits", 0)
DIgEnable ("FigWidth" 1 0)
DlgEnableC'FigHeight", 0)

End If

I f GetDocumentVarS ("MATLABFigl6Color") = "YES" Then
DigValue("Figl6éColorFlag"”, 1)

Else
DlgValue("Figl6ColorFlag" , 0)

End If

e init fig units drop down list and
'-— width and height
currFmtS = GetDocumentVarS ("MATLABFigUnits")
oldFigUnits$ = currFmtS
If Len(currFmtS) > 0 Then
DIgText("FigUnits", currFmtS)
Else
DIgText("FigUnits", "Inches")
End If
DilgText ("FigWidth" , GetDocumentVarS ("MATLABFigWidth") )
DIgText ("FigHeight" 1 GetDocumentVarS ("MATLABFigHeight"))

Handle button press

Case 2

If (ctlldS = "FigEmbedFlag") Then
'-—— toggle the enabled state of figure settings
DIigEnable("Figl6éColorFlag")
DigEnable("FigUnits")
DIigEnable("FigWidth")
DIigEnable("FigHeight")

End If

If (CtlldS = "FigUnits”) Then
AdjustFigW HforUnits
End If

If (CtlldS = "OKButt") Then
SetDocumentVar ("MATLABFmt" , DIlgTextS ("MLFormatList”))

If DIgValue("FormatOptions") = 1 Then
SetDocumentVar ("MATLABFmtStyle" , "Compact")
Else
SetDocumentVar ("MATLABFmtStyle" , "Loose")
End If
If DlgValue("FigEmbedFlag") = 1 Then
SetDocumentVar( MATLABFigEmbed", "YES")
Else
SetDocumentVar ("MATLABFigEmbed" , "NO")
End If
If DIgValue("Figl6ColorFlag") = 1 Then
SetDocumentVar C'MATLABFigl6Color" 1 "YES")
Else
SetDocumentVar("MATLABFiglSColor" 1 "NO")
End If
SetDocumentVar("MATLABFigUnits" 1 DIgTextS("FigU nits"))
If Val(DIlgTextS("FigWidth")) > 0 Then
SetDocumentVar ("MATLABFigWidth" , DIgTextS ("FigWidth"))
End If
If Val (DIgTextS ("FigHeight”)) > 0 Then
SetDocumentVar("MATLABFigHeight"l1 DIgTextS("FigHeight"))
End If

1— send new settings to MATLAB
InitFromSavedSettings
End If

Case Else
End Select



End Function
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Adjust the Figure Width and Height settings when the user
changes the units setting.
‘ TUT**************************************************************
Sub AdjustFigW HforUnits
1----- adjust figure width
tempinchesS = AnyTolnches$(DIgTextS("FigWidth"), \
oldFigUnits$)
DlgText("FigWidth", \
InchesToAny$ (tempinchesS 1 DIgTextS ("FigUnits") ))
1----- adjust figure height
templinches$ = AnyTolnches$(DIlgTextS("FigHeight"), \
oldFigUnits$)
DIlgText("FigHeight”, \
InchesToAny$ (templinchesS, DlgText$ ("FigUnits")))
oldFigUnits$ = DIgText$("FigUnits")
End Sub
1 ** Converts a value from other units to inches
1 ** Returns new value
Function AnyTolnches$(value$, units$)
Select Case units$

AnyTolnchesS = str$(Val(values) / 2.54)

AnyTolnchesS = StrS(Val(values) [/ 72)

Case Else
AnyTolnchesS = values
End Select

End Function
1 ** Converts a value in inches to other units
' ** Returns new value
Function InchesToAnyS(values, unitsS)
Select Case unitsS
Case "Centimeters"
InchesToAnyS = str$(Val(valueS) * 2.54)
Case "Points"
InchesToAnyS = StrS(Val(valueS) * 72)

Case Else
InchesToAnyS = values
End Select

End Function
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Initialize the Notebook options from the settings saved with
the document.

R R R

Sub InitFromSavedSettings

----- surpress screen updates, set cursor to hourglass
ScreenUpdating 0
WaitCursor 1

1----- set settings for showing cell markers in the doc
oldDirtyFlag = IsTemplateDirty()
cellMarks = Val(GetDocumentVarS("ShowCellMarkers"))
If cellMarks > 0 Then

cellMarkMenuNameS = "Hide SCell Markers"

Else
CellMarkMenuNameS = "Show SCell Markers"
End |f
ToolsOptionsView .BookMarks = cellMarks
ToolsCustomizeMenus .Category = 2, .Name = "ShowHideCellMarks",
Position = 9, .Menu = "Notebook", .MenuText = CellMarkMenuNameS, .Rename,

Context = 1
If OldDirtyFlag = 0 Then
SetTeraplateDirty 0
SetDocumentDirty 0
End If

T eeee- send format settings to MATLAB
If Len(GetDocumentVarS("MATLABFmt*)) > 0 And \



Len (GetDocuraentVar$ ("MATLABFmtStyle")) > 0 Then
If LCase$ (GetDocumentVar$ ("MATLABFmt")) = "plus" Then

cmd$ = “"format +;"
Else

cnd$ = "format " + LCase$ (GetDocumentVar$ ("MATLABFmt")) +
End If

EvalString(cmd$)
End If

'-—— send figure settings to MATLAB
If Len (GetDocumentVar$ ("MATLABFigUnits")) > 0 And \
Len (GetDocuraentVar$ ("MATLABFigWidth")) > 0 And \
Len(GetDocumentVar$("MATLABFigHeight")) > 0 Then
If GetDocumentVar$ ("MATLABFigEmbed") = "YES" Then
cmd$ = "system_dependent(12, ‘on') ;"
whitebg$ = "whitebg (( ,,whitel);"
Else
cmd$ = "system_dependent(12,'o ff') ;"
whitebg$ = "whitebg( 0 black');"
End If
If GetDocumentVar$("MATLABFigl6Color") = "YES" Then
cmd$ = cmd$ + "system_dependent(14,'onl) ;"
Else
cmd$ = cmd$ + "system_dependent (14, 'off ') ;"
End If
cmd$ = cmd$ + "set(0,'defaultfigureinverthardcopy', 'o ff');" +\
whitebg$ + "close all;"
Eval trin g (cmd$)
End If
'— set focus back to Word
WordName$ = "Microsoft Word AOEQa-A"
If DocMaximize() Then
WordName$ = WordName$ + " - " + WindowName$()
End If
AppActivate WordName$, 1
'— restore screen updates, set cursor to normal
ScreenUpdating 1
W aitCursor 0

End Sub

' * * * Kk Kk k * k% * % * *kkkkkk * * * K*hkkkkkkkkx * % * * k% *kkkk *
' Subroutine for sending a string to MATLAB to be

' evaluated.

** This function is a duplicate of the one in MATLABEval macro

** |t must also be here because the NotebookOptions macro may be

** called from MATLABEval, and Word doesn't allow circular calls.

** (ie MATLABEval -> MATLABStartup ->

** NotebookOptions .InitFromSavedSettings -> MATLABEval.Evalstring)

** This is for the pathelogical case where the user shuts down

** MATLAB while the Notebook is running.

** This the one place where DDE code exists outside of MATLABEval

a**

Sub Evaistring(command$)

On Error Goto handleError

DDETerminateAll

chan = DDEInitia te ("MATLAB", "Engine")

Print "MATLAB computing. .. "

DDEExecute(chan, command$)

Print ""

DDETerminate(chan)

Goto fin

handleError
Print "Error: MATLAB is not running"
Beep

fin:
End Sub

* ar
End of Macro



5 ToggleOutput
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Toggle Output
Toggle MATLAB Output Between MATLAB figure and WORD

Axrharnn
Sub MAIN
Begin Dialog UserDialog 400, 112, "
OptionsCallback
PushButton 77, 78, 88, 21, " ", .OKButt
PushButton 188, 79, 88, 21, " ", .OKCancel
Text 80, 11, 270, 13, " ", .Textl
OptionGroup .FigOptions
OptionButton 81, 31, 250, 16, " WORD" ,
FigEmbed
OptionButton 81, 48, 250, 16, " Figure" ,
NoFigEmbed
End Dialog

Dim dig As UserDialog
ButtonPush = Dialog(dig, - 1)

End Sub

Function OptionsCallback(Ctlld$, Action, SuppVal)
Select Case Action
Case 1 ' Initial Options
If GetDocumentVar$("MATLABFigEmbed") = "YES" Then
DlgValue("FigOptions", 0)
Else
DlgValue("FigOptions", 1)
End If
Case 2 ' Handle Button
If (ctlld$ = "OKButt") Then
If DlgValue("FigOptions") = 0 Then
SetDocunientVar ("MATLABFigEmbed" , "YES")

Else
SetDocumentVar("MATLABFigEmbed", "NO")
End |f
NoteBooJcOptions. InitFrom SavedSettings
End If
Case Else
End Select

khkhhkhhkhhkhhhhhhhhhhhhkhhhhhkhhhhhkhhkhhhkhhkhhhkhhkhkhkkhhkhhkkhkhkkk

' End of Macro
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ShowFigure

Search and Show Figure window in Figure Mode

Sub MAIN
If ApplsRunningC'Figure No. 1") Then
If ApplsRunningC'Figure No. 2") Then
AppActivate "Figure No. 2"

Else
AppActivate "Figure No. 1"
Endlf
Else
MsgBox " Houes, 1 FHoue', 48
End If
End Sub
.
End of Macro
1 WATH
LABBack
| ut*********

' Close current document without prompting and saving data
! Hr

Sub MAIN
|
End SUb DocClose 2



MATLAB

initial? .m ?
inits5 _I.m 5.1
init5_l.m
load lab5_lI;
lab5 | lab5 _I.mat ij 51

initial 1.m
% INITIAL initialize global parameters used in labl.
% Somboon Pr. 21-Sep-95
START OK = 1;
global START_OK;
SAMPLING_CONSTANT =10;
BINARY_DATA_RATE =1000;
SAMPLING_FREQ = BINARY_DATA_RATE * SAMPLING_CONSTANT;
CARRIER_FREQUENCY =[ 10000004000000 1];

NYQUIST_BLOCK
NYQUIST_ALPHA
DUOBINARY_BLOCK

; % Number of blocks for Nyquist pulse generation
.5; % Default value of "Excessive BW factor"
; % Number of blocks for Duobinary pulse.

8
0
8

global START_OK;

global SAMPI7nG_CONSTANT ;
global SAMPLING~FREQ;
global BINARY__DATA RATE;
global CARRIER FREQUENCY ;
global NYQUIST~BLOCK;
global NYQUIST~ALPHA,
global DUOBINARY_BLOCK;

BELL = '"fprintf("\007\007\0071")";
WARNING = 'fprintf (' "\n\t * NOT SUFFICIENT INPUT ARGUMENTS \t * USAGE:\ '’ ;
global BELL;

global WARNING;



initial?.

SAMPLING_CONSTANT

2 initial2.m
4 initiaW.m
5 1 initial5.m
6 ! initiale.
7 1 initial7.
8 ! initial8.
3 initial?.
2. calc_mp.m
% — = =
% Script file ‘calc_mp'

% Calculate for mag and phase
% Output is
% phase_z, phase zr,

= [ ==_&F_ 1L 4 1/7 =

% Somboon Pr.
% 14-May-96

zEnpty = is empty (Z_POINT) ;
zrEnpty —isempty (ZR_POINT) ;
pEnpty = i sempty (P_POINT) ;
prEmpty = isempty (PR_POINT) ;
dim = fliplr(size ());

m

mag_z, mag_zr, mag_p,

m

SAMPLING_CONSTANT = 100;
SAMPLING_CONSTANT = 8;

SAMPLING_CONSTANT = 10;
SAMPLING_CONSTANT = 10;
SAMPLING_CONSTANT = 100;

SAMPLING CONSTANT = 40;

ag_pr

phase_p, phase_pr
- 1;

= zeros (dim);
zeros(dim);

-prEmpty
zeros(dim);

= zeros(dim);

if zEmpty ZrEmpty pEnpty & prEmpty
magz = zeros(dim); phasez =
magp = ones(dim); phasep =
elseif zEmpty & zrEnpty pPEnpty
mag_z = ones(dim); phase_z =
mag_zr = ones(dim); phase_zr
mag_p = ones(dim); phase_p =

zeros(dim);

[mag_pr,phase_pr) = sfactor(PR_VALUE, );

magz = [ mag_z1lmag_zr ]; phasez = [ phase_z, phase_zr |;

n&gp = [ mag_p, mag_pr ]; phasep = [ phase_p, phase_pr ];
elseif zEmpty & zrEnpty prEnpty i -pEnpty

mag_z = ones(dim); phase_z = zeros(dim);

mag_zr = ones(dim);
mag_pr = ones (dim) ;

phase_zr
phase_pr = zeros (dim) ;

= zeros(dim);

[mag_p,phase_p] = sfactor(P_VALUE,w);

magz = [mag_zl mag_zr]; phasez = [ phase_z, phase_zr];

magp = [mag_p, mag_pr 1; phasep = [ phase_p, phase_pr];
elseif zEnpty pEnpty prEmpty & -zrEnpty

mag_z = ones(dim); phase_z = zeros(dim);

mag_p = ones(dim); phase_p = zeros(dim);

mag_pr = ones(dim); phase_pr = zeros(dim);

[mag zr,phase zr] = sfactor(ZR VALUE, );

magz = [mag_z, mag_zr]; phasez = [ phase_z 1 phase_zr];

magp = [mag_p, mag_pr]; phasep = [ phase_p, phase_pr];
elseif zrEnpty & pEnpty prEmpty -ZEmpty

mag_zr = ones(dim); phase_zr = zeros(dim);

mag_p = ones(dim);
mag_pr = ones(dim) ;

phase_p
phase_pr

zeros(dim);
= zeros(dim);

[mag_z,phase_z] = sfactor(Z_VALUE,w);

magz = [ mag_z, mag_zr ];

phasez =

[ phase_z, phase_zr ];

n



magp = [ mag_p, mag_pr ]; phasep = [ phase_p,

elseif zEmpty & zrEmpty 'PEmpty ~prEng>ty

mag_z = ones(dim); phase_z = zeros(dim);
mag_zr = ones(dim); phase zr = zeros(dim);
[mag_p,phase_p] = sfactor(P_VALUE,w);
[mag_pr,phase_pr] = sfactor (PR_VAILUE ,w);

magz [ mag_z, mag_zr ]; phasez = [phase_z,
magp [ mag_plmag pr ]; phasep [phase_p,

elseif pEmpty & prEmpty & 'ZEmpty 'ZrEmpty

mag_jp = ones (dim) ; phase_p = zeros (dim) ;
mag_pr = ones (dim) ; phase_pr = zeros (dim) ;
[mag_z,phase_z] = sfactor(Z_VALUE, );
[mag_zr,phase_zr] - sfactor(ZR_VALUE, );

magz = [ mag_z, mag_zr ]; phasez = [phase_z,
magp = [ mag_p, mag_pr ]; phasep = [phase_p,

elseif zEnpty pEmpty & ~zrEnpty '‘prEnpty

mag_z = ones(dim); phase_z = zeros(dim);
mag_p = ones (dim) ; phase_p = zeros (dim) ;
[mag_zr,phase_zr] = sfactor(ZR_VALUE, );
[mag_pr,phase_pr] = sfactor(PR_VALUE,w);

magz = [ mag_z,mag_zr]; phasez = [phase_z1
magp = [ mag_p,mag_pr ]; phasep = [phase_p,

elseif zrEmpty & prEnpty & -zEmpty & 'pEitpty

mag_zr = ones(dim); phase_zr = zeros(dim);
mag_jpr = ones (dim) ; phase_pr = zeros (dim) ;
[mag_z,phase_z] = sfactor(2_VALUE,w);
[mag_p,phase_p] = sfactor(P_VALUE,w) ;

magz t mag_z, mag_zr ]; phasez = [phase_z,
magp [ mag_p, mag_pr ]; phasep [ phase_p,

elseif zEnpty & prEnpty & ~zrEnpty & ~pEmpty

mag_z = ones(dim); phase_z = zeros(dim);
mag__pr = ones (dim) ; phase_pr = zeros (dim) ;
[mag_zr,phase_zr) = sfactor(ZR_VALUE,w);
[mag_p,phase_p] = sfactor(P_VALUE,w),

magz — [mag_z, mag_zr |; phasez = ( phase_z,
magp = [mag_p, mag_pr]; phasep = [ phase_jp,

elseif zrEmpty & pEnpty ~zEnpty '‘PrEnpty

mag_zr —ones(dim); phase_zr = zeros(dim);
mag_p = ones(dim) ; phase_p = zeros(dim) ;
[mag_z ,phase_z] = sfactor (Z_ VALUE,w);
[mag_priphase_pr] = sfactor(PR_VALUE,w);

magz = [mag_z, mag_zr ]; phasez = [ phase_z,
magp = [mag_p, mag_pr]; phasep = [ phase_p,

elseif zEnpty & ~zrEnpty & ~pEnpty & ~prEnpty

mag_z = ones(dim); phase_z = zeros(dim);
[mag_zr,phasezr] = sfactor(ZR_VALUE,w);
[mag_p,phase_p] = sfactor(P_VALUE,w);
[mag_pr,phase_pr] — sfactor(PR_VALUE,w);

magz = [mag_z, mag_zr]; phasez = [ phase_z,
magp — [mag_p, mag_pr]; phasep [ phase_p,

elseif zrEmpty & 'ZEnpty ~pEnpty & ~prEmpty

mag_zr = ones(dim); phase_zr = zeros(dim);
[mag_z,phase_z] = sfactor(Z_VALUE,w);
[mag_p,phase_p] = sfactor (P_VALUE, );
[mag_pr,phase_pr] — sfactor (PR_VALUE,w);

magz = [mag_z, mag_zr ]; phasez = [phase_z,
magp = [rnagj), mag_pr ]; phasep = [phase_p,

elseif pEmpty '‘prEnpty & 'ZEnpty 'ZrEmpty

mag_p = ones(dim); phase_p = zeros(dim);
[mag_z,phase_z] = sfactor(Z_VALUE,w);
[mag_zr,phasezr] = sfactor(ZR_VALUE,w);
[mag_pr,phase_pr] = sfactor (PR_VALUE,w);

magz = [mag_z, mag_zr ]; phasez = [phase_z,
magp = [mag_p, mag_pr ]; phasep [ phase_p,

phase_pr ];

phase_zr];
phase_pr];

phase_zr];
phase_pr];

phase_zr];
phase_pr];

phase_zr];
phase_pr];

phase zr];
phase_pr];

phase_zr];
phase_pr];

phase_zr);
phase_pr];

phase_zr ];
phase_pr ];

phase_zr];
phase_pr];

12



elseif prEmpty & ~pEmpty  'ZEinpty  ~zrEmpty
mag_pr = ones (dim f hasejir = zeros( im) ;

mag_zlphase 7] = sfactgr(z VALUE

mag_ zrphase zr] = sfactor{ZR VALU )

mag p ,phase p] = sfactor(P VALUE, ),

magz = [ mag_z, mag_z phasez = ( phase_z, phase_zr );
magp = [ mag_p, mag_pr + phasep = [ phase“p, phasepr ]

mag_z,phase_z] = sfactor(Z_V
mag zrﬂhase zr] = sfactor(zZ
“p,phase_p] = sfactor(P VALU

1 g

mag pr,phase._ pr] = sfactorfPR_VALUE, )

magz = | mag_z, mag_zr |, phasez = phase_z, phase_zr X

magp = [ mag pl mag_pr ], phasep = [ phase plphase pr |;
end
exp4_5.
function [out] = exp4_5(power)
% EXP4 5
%
% EXP4_5( POMER ) performs the procedure outlined in step C6 of
% experiment at the POMER level and returns the following vector
% as a result:
%
% [ signal_power SQNR(uniform) SQNR(non-uniform) 1;
%
% A'll answers are in dBW.
% AUTHORS M. Zeytinoglu & N. . Ma
% Department of Electrical & Computer Engineering
% Ryerson Polytechnic University
% Toronto, Ontario, CANADA
%
% DATE August 1991.
% VERSION 1.0
%= — LAy " mm = [ - e Bl o ml

%M odlflcatlons history:
[/ — — S 1

% 0 Added "checking'l 11.30.1992 Mz

% o] Tested (and modified) under MATLAB 4.0/4.1 08.16.1993 MZ
% o] Modified by Somboon Pr.  13-May-96

Yo—=m - - 'S-EEE N B — = 7=- M u

global START_OK;
global BELL;
global WARNING;

check;

% Input parameter control

if (nargin -= 1)
error (eval ('eval (BELL) ,eval (WARNING) ,help exp6_41));
return ;

end

no_pow = length(power);
if ( “Niserapty(find(power<0)) )
error('Power values must be a positive.");
end
out = zeros (no_j ow,3) ;

% Perform required operations




74

SQNR(mu-law) DR

if( nargout = 0)
disp(' SIGMAsa2 SQNR(un)
disp( ' =mmmmmmemmemmeeme e e
end
for ii = 1: _pow
= lim iter(laplaoe(1000,power(ii) ),-1,1) ;
sq = quantize( , 8);
msg = mu_inv(quantize(mu_law ( ) ,8)) ;
Sigma2 zvar();
Sigma2 ~sq = var(s-sq) ;
Sigma2™msq = var(s msq)
snr_unif = 10*loglO( sigma2_
snr_nunif = 10*logl0( Sigma2_
out(ii,:) = [ 10*loglO (var( )),
end
4. findconj.
function [out,change] = findconj(in)

% Find Conjugate

% [ itsconjugate,changeStatus]
% chnageStatus =
% 2 -> ZR change
% 3 -> p change
% 4 -> PR change

1T % /2

% Somboon Pr.
% 13-May-96

global Z_POINT
global ZR _POINT
global P_POINT
global PR_POINT

find (Z_POINT
P_ldx = find(P_POINT in) ;
Zchange = -isempty(Z_ldx);
Pchange = -isempty(P I1dx);

Z ldx = in);

/ sigma2_sq );
/ sigma2_msq ) ;

snr_unif,

o
20
(=)
=
fat}
=

[I=T=

% Original sequence
% Uniform quantized sequence
%Non-uniform quantized sequence

% Varjance of '
% Variance of "gq"
%Variance of ' m%q"

% SQNR(uniform)
% SQNR(non-uniform)

snr_nunif ];

= findconj (clic)ced_point)

fmngZR POINT in
find(PR~POINT
-iseirpty ZR

-isempty(PR

- - ﬂjx))

change = [ Zchange ZRchange Pchange PRchange |;

if sum(change) = 0

error('Function findconj has error
end
change = find(change);
if Zchange

if rem(Z_ldx,2) = 0

out = z_POINT(Z_Idx - 1);

else

out = Z_POINT (Z_Ildx + 1) ;
end
ZRchange
out = in;
Pchange
if rem(P_ldx,2) = 0

out = P_POINT (P_Idx

elseif
elseif

-1
else
out = P POINT(P ldx + 1) ;
end
else
% PRchange

out = in;

end



5 getpointm
function out = getpointo
% GetPoint . . :
% This function returns a handle of object that is clicked.
%point_clicked = getpoint;

% Somhoon Pr.
% 15-May-96

keypress = 1; _
set_fgcf,'pomter‘,'crosshaur') ;
whilé keypress = 1,
i Keypress = waitforbuttonpress;
en
set(gef, 'pointer’, "arrow');
out = geo,
6. hem
function out = he(v, )

% Histogram Equalization
%out = HE(v, )
v

% random input vector.

% number of bins.
o B eemmee meesteeeeostoeeen ..
%-—m '=- - ' -

% Generate CDF function.

% :="-m ..

[Y/IX] = mycdf(v, );

% =

% Prepair Data for create function piecewise linear CDF

%= S e E [ ] et |

XX = [min(v) x(10:10:40) max(v) |;

YY = [0 y(10:10:40) 17;

% -----—- - - ————ee- H -

% Piecewise linear approximation of CDF.

%5 lines.

% - L] ... =
AGi) = (yy (i+1) -yy () )/ (xx(i*1) -xx (i) ) 3
B() = yy(i) -A(i) *xx(i) ;

end

% -—- 1

% Piecewise Mapping

% - L

index! = find( (v>=xx(l V<=Xx(2 :
index2 = find( (v>xx 2())&\/(<=xx§ ) )
index3 = find( (v>xx(3))&(v<=xx(4 :
index4 = find( (v>xx{4))&(v<=xx(5 ;
index5 = find( (v>xx(5 v<=xx(6 ;
out = v;

out(indexl)
out(index2)
out(index3)
out(index4)
out(index5)

A(l) *v(indexl) +B(1) ;
A(2) *v(index2)+B (2) ;
A(3) *v(index3) +B(3) ;
A(4) *v(index4)+B (4) ;
A(5) *v(index5)+B (5) ;
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hist_eq.m

function out = hist_eq(in) ;
% newPic = Hist_Eq(Pic)

% Histogram Equalization

% Pic = input image matrix
% newPic = output image matrix
% Require file - he.m

% - openfile.m

% Somboon Pr.
% 28-Feb-96

in =in ()%
temp = he(in,50);
temp = 256*temp; % scale to 256 gray scale

%

% Translate vector (temp) to matrix200xI25 (out)
%' . ==
datalD = fopen('temp.$$$’, 'wb');
fwrite(datalD ,temp, 'integer*l');

out = openfile('temp.$$$");

Ipfilter.m

function xout = Ipfilter (xin,f) ;
% Low pass filter
% x_reconstruct = Ipfilter(x_sampled,fcutoff)

% Somboon Pr.
% 12-Jun-96

global fsim;

if (nargin ~= 1) £ (nargin ~= 2)
error('Invalid numbers of argument’)
end
if nargin = 1
fcut = 2*xin/fsim;
[b,a] = Cheby2 (9,60 ,fcut) ;
[h, ] = freqz(b,a,1024);
semilogy(w/pi*l/2*fSim,abs(h)) ,grid
* e « ut. 2.1« .1»,
[b,a] = cheby2(9,60%cut);
% [h, 1 = freqz(b,a,1024) ;
xout = filter(b,a,xin);
end.
mycdf.m

function [co,x0] = mycdf(v, )

% MyCDF( ,Xx) Compute or Display CDF.

% V = random variable input vector.
% = number of bins.

[ .x] = mypdf(v, );
deltax = X(2)-X(1);
¢ = cumsum(n)*deltaX;

if nargout = 0

bar (x, c)

axis([min(x) max(x) 0 1])
else

xo = X,

€0 = ¢;

end



10 mypafm

function [no,xo] = mypdf(y,x)
%WPDF Plot pdf histogram.

% Modify from hist.m
% Make for DSP book.
if nargin = 1

X = 10;
end

if min(size(y))=1, y =y( ); end
[m, ] = size(y);
if max(size(x)) = 1
miny = min (min (y) ) ;
maxy = max (max(y)) ;
ban|dth = (maxy - miny) ./ Xx;
= + b|nW|dth*[0 x1;
Ier;(gth (XX)) = maxy;
@ Iength (XX)-1) + binwidth/2;

X
bInV)\/IIdth %[dlf&(%;x;) 0];

(xx()-binwidth(1)/2 xx+binwidth/2];
XX 1) = mln%;
XX(length (XX)) = maxy;
end
nbin = max(size(XX));
nn = zeros(nbin, );
for i=2:nhin .
nn(i,;) = sum(y <= XX(i));

end
nn = nn(2:nbin,;:) - nn(l:nbin-1,:);

% Modify for dlsplay pdf functlon
[ S ———— ] AR — S
factor = nn*b|nW|dth

nn = nn/sum(factor) :

if nargout = 0
bar (X,nn) ;
else
if m|n(5|ze(y))- , %Return row vectors if possible,
no =nn'
xo = X,
else
no = nn;
xo = X"
end
end
11. mystem.m

function [outlout2] = stem xLIy Ilnet%w)

% Copyright (c) 198 -4 he MathWorks, Inc.
% Modify b%/ omboon Pr.

% 20-May-9

= length (x) ;
it nargin —
X( X
I|netype =1

elseif nargin = 2
if isstr )

AH_

X< =
s=
)

else



12.

13.

14,

end
elseif nargin = 3
X = X( )5
y =y ()
end
XX = [x;x;nan*ones(size (X))];
yy = [zeros(1l, ),-y;nan*ones(size(y))];
outl = XX( ),

out2 =Yy (:);

openfile.m

function out = openfile(fname);

% Out = OpenFile('fname’)

% Out = Output Matrix

% fnrame = image file's name

% 28-Feb-96

piclD = fopen(fname,'rb");
out = fread(piclD,[200,125],'uchar'); %for only 256color.raw
fclose(piclD); % not complete

plotf.m

function plotf( xa, dt )
Y%PLOTF Plot Fourier Transform (Mag) of "ANALOG" signal
% Usage: plotf( xa, dt)

% xa "ANALOG" signal
% dt sampling interval for the simulation of xa(t)
N fft'r*und? nextpow2 (5*L)

Xa = fft(xa,N fft);

range = 0: (N fft/4) ;

ff = range/Nfft/dt;

plot( ff/1000, abs( Xa(l+range) ) )

title ('CONT-TIME FOURIER TRANSFORM (MAG) ')
xlabel ('FREQUENCY (kHz)"), grid

psd est.m

function [fre_out,psd_out] = psd_est(x,fstart,fstop,bw);

% PSD_EST ...Spectral estimation.

%

% PSD EST(X) estimates the power spectral density finction of the

% input sequence X, without explicitly computing its Fourier
% transform. The input sequence X w ill be successively fed into
% a center-frequency adjustable, band-pass filte r with user
% specified bandwidth. The frequency interval and the filter
% bandwidth are interactively specified.

%

% [f,Px] = PSD_EST (X) returns the mean-square value of the sequence X
% at the output of a band-pass filter centered at f.

% AUTHORS M. Zeytinoglu 6 N. . Ha

% Department of Electrical & Computer Engineering

% Ryerson Polytechnic University

% Toronto, Ontario, CANADA

%

% DATE August 1991.

% VERSION 1.0

% Modify by Somboon Pr.

% 4-Jun-96

global START_OK;

global SAMPI7nG_CONSTANT;
global SAMPLING~FREQ;
global BINARY_DATA_RATE;
global BELL;
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global WARNING;

check ;

% Check input parameters

(s —

error(eval('eval(BELL),eval(WARNING),help psd_estl));
return;
end

)

% Default values

0,

fs2 = SAMPLING_FREQ/2;
min_fractional_bw = 200/5000;
min_fractional_Hz = min_fractional_bw * fs2;

norm_factor = sqrt( length(x) );

f range = [ fstart fstop |;
f_range = sort (f_range) ;
f_start = min(f_range) ;

f stop = max(f__range) ;

if (f_start <0) .
fprxntf (" WARNING Start frequency should be non-negative.\n');
fprintf( Resetting to 00 Hz.\n");
f_start = 0;

end

if (f_stop > fs2

fpr7ntf(1 WARNING Stop frequency must be less than %10.2f Hz.\n'fs2);
fprintf( Resetting to %10.2f Hz.\n",fs2);
f stop = fs2;
end
if (bw<0)
error('BPF Bandwidth must be positive.');
end

if ( bw < min_fractional_Hz )

fprintf ('  WARNING: BPF  bandwidth must be larger than  %8.2f
Hz;\ ,,min_fractional_Hz);

fprintf( otherwise the BPF w ill be unstable.\ 1);

fprintf( Resetting BPF bandwidth to  %10.2f
Hz\An' ,min_fractional Hz) ;

bw = min_fractional_Hz;

end
freq_length = f_stop - f_start;
no_bpf = fix(freq_length/bw) ;

if ( no_bpf<=20)
error('FREQ_START, FREQ _STOP, and BANDWIDTH values are not compatible.');
end

range = [f_start, f_start+bw];
for k = 1: o_bpf
if ( min(range) = 0) % LOW-PASS FILTER!

range_true = max(range);

f (k) = sum(range)/2;

range_true = range_true/fs2;

[b & = butter(e,range_true):

y(k) = meansq((fllter%b,a,x))/norm_factor;
elseif ( max(range) = fs2 )

range_true = min(range);

f(k) = sum(range)/2;

range_true = range_true/fs2;

[b a] = butter(6,range_true,'high’) ;

% HIGH-PASS FILTER



X(k) = meansq(filter(b,a,x))/norm _factor;

else % BAND-PASS FILTER
f (k> = sum(range) /2;
range _true = range/fs?2;
[ 8] =butter(6,range_true);

en%il(k) =m eansq(fllter%b,a,X))/norm_factor;

range = range + bw;

fprintf(" o PSD estimate at %10.2f [Hz] is %210.2e [ ].\n ', f(k),y(X));
end
semilogy(f/1000,y), xlabel('Frequency [kHz]); ylabel('Power [ 1');
if (nargout ~= 0)

freq_out

psd out
end

f;
y;

pulsetra.m

function pulsetrain(action,ini,in2) ;
%PULSETRAIN Interactive signal demo - 1 Periodic Pulse and its fourier series
% and som property.

% Somboon Pr.
% 16-Sep-96

% possible actions
% start’

% ‘htnW dec'

% ‘htnWinc'

% ‘btnFdec 1

% ‘btnFincl

% ‘redraw’

% ‘done 1

if nargin<l,
action='start';
end;

global PUL ETRAIN_DAT f_env

if strcmp(action,'startl) 1l

% Graphics initialization
oldFigNumber = watchon;
figNumber = figure;
set(gcf, ...
NumberTitle' 1'o ff'1 ...

'‘Name' , ' *a oy 1
'backingstore', 'o ff ,

‘Units', 'normalized') ;

% = = - = ===== _.=====

% Information for all buttons

labelColor=192/255*[1 1 1];

top=0.95;

bottomF=0.05 ;

left=0.775;

ylnitLabelP0s=0.90;

eft = 0.78;

labelWid=0 18;

labelHt=0.05;

btnWid = 0.18;

btnHt=0.07 ;

% Spacing between the label and the button for the same command
btnO ffset=0.003 ;

% Spacing between the button and the next command's label
spacing=0.05;



%

% The COHSOLE frame
frmBorder=0.02 ;
Pos 0.05-frmBorder;
rmPos {Ieft frmBorder yPos btnWid+2*frmBorder 0.9+2*frmBorder]
h=uicon i,

' Ie' "frame'

its' lnormallzed 1.
sition’,
ckgroundCoIor [0.5 0.5 0.5]);

%... ==
%Label and button for pulse width change
btnNumber=l;
yLabeIPosztop- (btnNumber-1) * (btnHt+labelHt+spacing) ;
labelPos=[left yLabelPos-labelHt labeiwid labelHt];
U|control

Style Utext',

'Units' 1normaI|zed'l

'Position', labelPos,

BackgroundCoIor labelColor, ...

HorlzontaIAllgnment' left , ...

'‘String",

Sty
'Un

'Po

'Ba

btnPos=[left yLabelPos-labelHt-btnHt-btnOffset htnWid/2
btnH t*2/3];

btnWdec = uicontrol( ...

'Style11liPushbutton’,

'Units' 1normaI|zed

'Position',btnPo

‘Callback'1' puIsetram("bthdec") .

'string 'l'<="); _
btnPos=[left+btnW id/2 yLabelPos-labelHt-btnHt-btnOffset htnWid/2

btnHt*2/3];

btnWinc = uicon

‘S tyle', 'Pushbutton i

'Units' normallzed

Posmon .btnPo

CaIIback','pulsetraln("bthmc")’

"string’

%Label and button for Fundamental Freq. change.

btnNumber=
YLabeIPos top-(btnNumber-1)* (btnH t+labelH t+spacing):
abelPos=[left yLabelPos-labelHt labeiw id labelH t];
freq_text = uicontrol( ...
'Style!, "text', ..
'Position', labelPos,
‘WUnitsnormalized!, ..
‘Backgroun dCoIor labelColor,
'String ", R
btnPos = [left yLabelPos-labelHt-btnHt-btnO ffset btnW id/2
btnHt*2/3]; ,
btnFdec = uicontrol( ...
‘Style', ’Pushbutton'l
'Unlt_s'_l'normallzed
‘Position'btnPo
:Ctalllbac,kl'<,'p Isetraln(' btnFdec'')",
string','<--"); _
btnPos:[Ieft+btgnW|d/2 yLabelPos-labelHt-btnHt-btnO ffset btnW id/2
btnHt*2/3] ,
btaFinc = uicontrol(
'Style'1'Pushbutton’,
'‘Units','normalized’,
‘Position' btnPaos,
"Callback'. 'pulsetrain("'btnFinc")",
‘string

%The Envelope hutton
btnEnvelope —uicontrol(



‘style'l'push'l ...

‘Units’1'normalized'1 ... , ,

‘Position’, [left bottom+(labelHt)+spacing btnWid 4/3*labelH ],
‘String '1" | o

‘Callback'L'pulsetrain(''btnEnvelope

Yormmmmmmmmmmm e e =

% The CLOSE button

done_button=uicontrol('style","Pushbutton’, ...
‘Position’, [left bottom btnWid 4/3*labelHt], ...
‘Units' I'normalized'l'Callback'1L...
‘pulsetrain("'done"") ",'String"," )

% Create intial signal

- UTo;
pulse_width = 8;
pulse = [ ones(l,pulse_width) zeros(1,To-pulse_width) 1;

pulse_amp = abs( ffts hiftt fft( pulse ) ) );
pulse_amp = [ pulse_amp pulse_amp(l) ];
pulse_amp = pulse_amp/max(pulse_angi) * (fo*pulse_width) ;

f = (-To/2:Tol2)ITo;

% Prepair for Display

ppulse = pulse '‘ones (1, cycle) ;
ppulse = ppulse(:)";

[XX,yy] = stair(ppulse);

% Create Time Axes
ax_time=axes('Position',[.12 .58 .6 .3] );
time_line=plot(XX,yy, 'EraseMode’,'xor'");
axis([0 cycle*To -0.5 1.5]);

xlabel('Time (Seconds)');
ylabel('Waveform');

% Create Freq. Axes

ax_fre<g=axes ('Position',[. 12 .14 .6 .3]);
[XX,yy] = mystem(f,pulse_amp);
freq_line=plot(XX,yy, 'EraseMode’,'xor");
ylabel('Fourier Series');
xlabel('Frequency (Hertz)');

hold on

% Create Envelope
T = 1024; %use for plot envelope
f_env = (-T/2 T/2)IT;

envelope = abs( fftshift( fft( pulse, T ) ) );

envelope = [ envelope envelope(1l) 1;

envelope = envelope/max(envelope)* (fo*pulse width);

env_line = plot(f_env,envelope,' ' 1'EraseMode' I'xor' 1'visible' ,'o ff') ;
PULSETRAIN_.DAT = [ cycle; To; pulse_width; time_line; freq_line;

btnEnvelope; env_line ];
watchoff(oldFigNumber);

elseif surcrnp (action, 'btnWdec"') ,
cycle = PULSETRAIN_DAT (1) ;
To = PULSETRAIN_DAT (2) ;
pulse_ idth = PULSETRAIN_DAT (3) ;
time_Tine = PULSETRAIN_DAT (4) ;
freq_line = PULSETRAIN~DAT (5) ;
env_line = PULSETRAIN_DAT (7) ;

if pulse_width = 0
return ;
end

fo = 1/To;
pulse_width = pulse_width - 1;



pulse = (ones(L,pulse_width) zeros(l,To-pulse_width) J;
pulse_amp = abs ( fftshift( fft( pulse ) ) );
pulse”amp = [ pulse_anp pulse amp(l) 1 .
pulse”amp = pulse_amp/max(pulse_amp)*(fo*pulse_width);
%Prepair for D|splay
ppulse = pulse'‘ones(Llicycle) ;
ppulse = ppulse( ?
[xy]. = stair (ppulse) ;
set(fime_line,"Y Data',y,’X D ata'x);
f = T02 To/2)/To,

%/ eméf,p _amp[;;

rec( I|ne1Y ata' lyy, 'XData' xx) ;
% Create Envelope
T = 102 e for plot envelope
envelope = abs( fftshlftf fft( pulse )p
envelope = [ envelope envelope(l) |, .
envelope = envelope/max(envelope) (fo*pulse_width);
set(env_line, 'Y Data',envelope);

PULSETRAIN_DAT (3) = pulse width;

elseif stronlp (actlon
cycle = PULSETR AIN DA (1)
T0 = PULSETR IN 1(
pulse width = PULSE RAIN DAT(3)

time Tine - PULSETRAIN DAT (4
freq”line = PULSETRAIN<DAT (5
env Tine = PULSETRAIN DAT (1)’

if pulse width = To

return,
end
fo = 1/To;
pulse_width = pulse width +1;
pulse = [ ones(1,pulse_width) zeros(l1,To-pulse_width) 1;
pulse_artp = abs ( ffts hiftf fft( pulse ) ) );
pulse_amp = [ pulse_azp pulse aitip(l) ];
pulse__amp = pulse_anp/max(pulse_arp) * (fo*pulse width) ;

% Prepair for Display

ppulse = pulse'«ones(1,cycle) ;
ppulse = ppulsef:)’;

[x<y] = stair(ppulse);
set(time_line, 'YData'ly,'’XData' ,x) ;

f = (To/2 To/2)ITo;
X,yy] = mystemff,pulse_amp) ;
set (fre<”_line, 'YData' &y, XData' ,XX) ;

% Create Envelope

T = 1024; %use for plot envelope
envelope = abs( fftshift( fft( pulse,T ) ) );
envelope = [ envelope enveloped) 1I;

envelope = envelope/max(envelope)* (fo'pulse width);
set(env_line,’YData',envelope);

PULSETRAIN_DAT (3) = pulse_width;

elseif strcmp(action,'btnFinc') 1
cycle = PULSETRAIN_DAT (1) ;
To = PULSETRAIN DAT (2) ;
pulse_width = PULSETRAIN_DAT (3)
time_line = PULSETRAIN_| DAT (4
frecline = PULSETRAIN-DAT (5
env_line = PULSETRAIN_DAT (7) ;

if To= 0
return ;

end

To=To - 2;

fo = 1/To;



pulse = [ ones(l,pulse_width) zeros(1lTo-pulse width)

pulse amp = ah ( fftshift( fft( pulse ) ) );
pulse_amp = [ pulse_amp pulseamp(l) 1;
pulse_amp = pulse_amp/max(pulse_amp)* (fo*pulse_width) ;

% Prepair for Display
ppulse = pulse '*ones (1, cycle) ;
ppulse = ppulse(:) 1;

%auAOAAleOmEeapgA range 0-160

addpulse = ceil( (160 - max(siz (ppulse)))/To ):
ppulse = pulsel‘ones(l cycletaddpulse) ;

ppulse = ppulsef:)"

else
addpulse = 0;
end i 56):
x,y] = stair U
s[etﬂime Iine,p\PD a,y,'XData',x);

f = (T 0/2:T0l2)ITo;
=my stemff,? ulse _amB);
ine,'Y Data',yy,' X D'ata'IXX);

% Create Envelope

T = 1024 ; %use for plot envelope
envelope = abs( fftshift( fft( pulse, T ) ) );
envelope = [ envelope enveloped) 1;

envelope = envelope/max(envelope)* (fo*pulse_width);
set(env_line,"'Y D ata',envelope);

PULSETRAIN_DAT (1)
PULSETRAINEDAT (2)

cycle+addpulse;
To;

elseif strcmp(action 'btnFdec’) ,
ycle = PULSETRAIN_DAT (1)
To = PULSETRAIN DAT1g
pulse_width = PULSE RAIN DAT (3) ;
tim ejline PULSETRAIN DAT (4)
freg_line = PULSETRAIN~DAT (5)
env_line = PULSETRAIN DAT(?)

if To == 160
return ;

end

To = To + 2;
fo = 1/To;
pulse = [ ones(l,pulse_width) zeros(1,To-pulse_width) ];

pulse_amp abs( fftshift( fft( pulse ) ) );
pulse_amp [ pulse_amp pulse amp(l) ];

pulse_amp = pulse_amp/max(pulse_amp)* (fo*pulse_width);
% Prepair for Display

ppulse = pulse'*ones(l,cycle);

ppulse = ppulse(r)';

I rangs 0160

if To < 32
addpulse = ceil( (160 - max(size(ppulse)))/To );
ppulse = pulse'*ones(1l,cycle+addpulse);

ppulse ppulse(i) ';
else
addpulse = 0;
end
= stair(p yulse
ttlme line,'Y Data",y,’X D ata'lX);

(-To/2:Tol2)ITo;
X,yy] = mystem (f,pulse_anp);
set(freg_line,'YData',yy,'’XData',XX);

% Create Envelope
T = 1024; %use for plot envelope



envelope = abs( fftshift( fft( pulse, T ) ) );
envelope = [ envelope enveloped) ];

envelope = envelope/max(envelope)* (fo*pulse width);
set(env_line, 'YData' lenvelope) ;

PULSETRAIN_DAT (1)

= cycle+addpulse;
PULSETRAIN~DAT (2) = To

elseif strcmp(action,’btnEnvelope’) ,

cycle = PULSETRAIN_DAT(1) ;

To = PULSETRAINJOAT (2) ;
pulse_width = PULSETRAIN_DAT (3) ;
time_line = PULSETRAIN_DAT (4) ;
freg”~line = PULSETRAIN~DAT(5);
btnEnvelope = PULSETRAXN_DAT (6) ;
env_line = PULSETRAIN_DAT (7) ;

check = get(env line,'visible");
if check(1:2) = ‘'of'
set(env_Iline,'visible','on");
set (btnEnvelope 1'string ', 'rjie I « )
else
set(env_line, 'visible' ,’o ff) ;
set(btnEnvelope,'stringl,'e Im )
end

elseif strcmp(action,'done'),

% close the figure window that is showing the window fnotion
close(gcf);
clear global PULSETRAIN_DAT

end

rpl.m

function V = rpl(M ,N);

= 007

Me = ones(M 1)*b*sin((1:N)*pi/N):
Ac = a*on(es(M),lg*éler(); "pik)
V= (rand(M,N)-0.5).*Mc + Ac;
rp2.m

function V = rp2(M,N);
Ar = rand(M,1)*ones(1,N);

Mr
VvV =

rp3.

nia ">

<3=Z

Cc

(

—_~ W

rand(M,1)*ones(1,N);
rand(M,N)-0.5) .*Mr + Ar;

ion V= rp3(M,N);
.5

r’and(M,N)-O.5)*m + a;

sampling.

function out = sampling (X ,fs);

% Sampling signal X with sampling freq. fs Hz
% x_sampled = sampling(x,f)

% Somboon Pr.

% 10-June-96

global fsim;

m= Iengith (x)

interva

= fsim /fs:

xs = x (l:interval :m);
out = zeros (I,m) ;
out(l interval m) = xs;



20.

21.

sfactor.m

function [mag,phase] = sfactor(a, )

% Compute magnitude and phase of factor
% [ s- a

% [mag,phase] = sfactor(, )

% Somboon Pr.
% 24-Apr-96

dim = size( ());

m=_( )*ones(l,max(size(a))); am = ones(dim)*a;
= J*wm - am,
mag = abs (h) ;

phase = unwrap(angle(h));

sfunctio.m

function sfunction(action);
% Sfunction Interactive frequency response of a single zero or pole.
% This file require - sfactor.m

% - calc_mp.m
% - findconj.m
% - getpoint.m

% Somboon Pr.
% 14-Hay-96

if nargin<l,
action='start’;
end;

global FUNCTI ON_DAT
global 2_POINT
global Z~VALUE
global ZRJPOINT
global ZR~VALUE
global pJpOINT
global P~VALUE
global PRJPOINT
global PREVALUE
global

if strcmp(action,'startl),

% « pl Illl II =
figurel = figure('V isible o ffl,'unitsnorm alized' position’,
[0.0038 0.1300 0.4262 0.7983]);
set(figurel, |
'NumberTitle', "o ff',
‘Name 1' Plane"’,
‘MenuBar', 'none 1,
'backingstore', 'o ff');
axis([-10 10 -10 10]),axis('equal'),grid

hold on

Y% — ==« " Adiend Deee Zarca Poles u

menuAdd =uimenu (figurel, 'Label" Zero/P0|e'),
addZero = uimenu (menuAdd "Label”’ e’ {;
labelList = stramat (' Zeo sl w o )

cmdList = stramat('sfunction(' 'addzr") ','sfunction (''addz') ')
setmenu(addZero labelList,cmdList);

dPole = ulmenu(menuAdd "Label’ Polef,
IabeILlst = stramat (" Poe « P T *)
cmdList = Str2mat ('sfunction (' addpr ), sfunction ("addp'')');
setmenu (addPoIe labelL ist, cmdLlst)

menuDel = |menu(f|gurel Label' ZexalPoie' ) -
delZero = mmenu(menuDeI LabeI ')
labell ist = Stramat ('Zs CTa81 xS

cmdList = Str2mat('sfunction(’ ‘delzr' ) ', tsfunction(''delz')");
setmenu(deIZero labellist,cmdList);



cmdList = Str2amat('sfunction (! 1de|pr sfunction ("'delp'")");
setmenu(delPolellabell ist,cmdList);
Ofpmrmnemeee ='m " set 2 zeros 2 poles value =
j 3
zr_point = plot(real(zr),imag(zr y' ‘EraseMode'l'x or'l;
p_point = t ea ( ,mag(pe, raseMode,‘xor');
pt_point = pIo real (pc) ,imag(pc) 1'xy", 'EraseMode’, 'x01') :
% === Save Zeros - Poles Data m =
z POINT =
Z‘VALUE =
ZR POINT = [ zr_point ];
ZR~VALUE = [ zr 5) ]
P POINT = [p_point, pc_jpoint ]
P=VALUE = | p7 pc 1;
PR POINT = [];
PREVALUE = (i;
Ofpmmne- - K« frequency . phase response
logspace(-1, 2,200}
mag_zr phase_zr] = s actor (ZR_VALUE ,w);
{mag p.phase_p] = sfactor(P_VALUE,w),
mag = (mag_zr) ./ (prod(m
mag = }O*I%‘gl (magﬁ a(( q;))) \
phase = phase_zr - ( ase_p') ',
% Impulse Regonsa” = =—== = =
| . .
num den] = zp2tf(zz,pp,1J;
Y X0t ]: mp%lseénump,%en));
%  BG= response“— -----
figqurez = figure('visible',"off',"units’, 'normalized" , 'position', [0.44
0.13 0.5538 0.7983]);
set(figure?,
'‘NumberTitle', "o ff' .
Name' 'Frequency and Phase Response'l .
MenuBar one
‘ha CJcmgstore 1'0ff ;
% « 0 [ =
menuResp = uimenu (figure2 ,'Label" ' «« ;
labelList = Str2mat( Frequency - Phase Responsel, 'Frequency -
Impulse Response’); . .
ot ft)"): cmdList = Strzmat('sfunction(''plot_fp") ", "sfunction("
Piot- " setmenu(menuResp,labelList,cmdList);
0= ~e ! « 1 @« 0 e
. )r)nenuExil = uimenu (figure2 ,'Label", '« ", 'CallbacX ', "sfunction ('
exit'')');

delPole = uimenq(menuDeI, lLabeI'l'tinPoI.‘);
labell ist = Str2inat (Pl ', 'Pole. 1 ),

subplot(211) ,
freq_line = semilogx( ,mag) ;,grid,
ylabel('dB') ixlabel('Radian frequency’)

ax = subplot(212);,

time_line = plot(t,y);

hold on

set(time_linel'visible', "off');

set(ax,'XScale',"log");

phase_ Ilne = semllogx( ,phase);, grid, ..
xlabel ('Radian frequency ( )'), ylabel( Radians ")



set(figure2,’'visiblel,'on');

set(figurel,'Visible',' o

% Save Global Varibles

po t cueked = 0; point_conjugate = 0;

change = 0; fromDeIMenu = 0;

SFUNCTION_DAT = [ figurel, figure2, freg_line, phase_Ime,

point_clicked, point_conjugate, change, fromDelMenu, time_line, ax ];

Yfpemeeemme e m « 20 pois zplae =
set(zrjogint, 'ButtonDownFen', 'sfunction(’ 'down' ') *) ;
set(p_point, "ButtonDownFen', sfunctlon( ‘down"") ") |
set(pC pomt "ButtonDownFen', "sfunction (" down
drawnow;

elseif strcmp(act|on downﬁ
% 2o SPee

fig | = SFUNCTION_DAT()) ;

if (figl~=gcf) ,
figure (figl);
drawnow discard;
end

m Check clicked point and assign its conjugate
point_clicked = geo;
[its_conjugate,change] = findconj(point clicked);

set(point_clicked,'color'," ") ;
set(its_conjugate,'color'1l ');
drawnow

SFUNCTION_DAT (5)
SFUNCTION_DAT (6)
FUNCTION=DAT (7)

point_clicked;
its_conjugate ;
change;

set(gef, WindowButtonMotionFcn', sprintf('sfunction(’ 'move'') ")) ;
set(gef, 'WindowButtonUpFcn' ,s printf('sfunction(* 'up'')')) ;

elseif strcagj(action, "'move') ,
point_clicked SFUNCTION_DAT (5) ;
its_conjugate SFUNCTION_DAT (6) ;

Op==

pt = get(gca ‘currentpoint’);

X =pt(ll1);

y = pt(1,2);

[ I - m@ Update S-Plane = = = = =

if (point_clicked = its_conjugate)
set(point_clicked,'YData',0,'XData',x);

else
set(point_clicked, YDatally ,’XData1lX);
set(its_conjugate,’YData',-y,'XData'k);

end

elseif stremp(action,'up’),
fig | = SFUNCTION_DAT(l) ;
point_clicked = SFUNCTION_DAT (5) ;
its_conjugate = FUNCTIONEDAT (6) ;
change = SFUNCTION_DAT (7)7

figure (figl)

pt = get(gca ‘currentpoint');

pt(l,1) ;

pt(l.2); I

y

set (gef, 'WindowButtonMotionFcn' 1''); % fesst * *
set (gef, 'WindowButtonUpFcn11'"); % resend« 10 '
% = == Save Pole-Zeros value —
if change = 1

ldx|l = max(find(Z_POINT = point_clicked));



end

= = _—t
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sfunction('redraw');

elseif stremp(action,'redraw

point_clic)ced = SFUNC%ION DATES;
its_conjugate = SFUNCTION DAT

b

freg _line = SFUNCTION DAT 3
phase_line = FUNCTION DAT (
time Tine = SFUNCTION DATH
fromDelMenu = SFUNCTION D

% Check Zero , Pole is empty ?

its_conjugate));

point clicked));

point_clicked)
Its ccnjugate)

SFUNCTION D ’T(6) = newzc_point;

calc_mp;
mag = prod(magz’)"./prod(ma
mag z p0*I(ggI0%ma)g/ g (m(g) )gp)
phase = sum(phase ‘) - Sumfphasep')":
% M. ) Réponse —
77 = [ ZR VALUE ZVALUE L
PP = [ PREVALUE PVALUE 1
num.den] = zp 2tf 7z,p %
yX.t] = |mpuIse num de
set(freg _line, YData', ma 9);
set ?hase line 'YData' Iph ase) :
set(time Tine, 'YData’,y,'XData'1t):
if fromDelMenu
SFUNCTION_DAT(8) = 0;
se
setEpomt clicked,’coloril’y’
set(its_conjugate,’color’1’y’
end
drawnow;
elseif trcmp(action, ’addz’)
[x,y] = ginp (1),*
newz valle = + Rk l’
newzc_value = y;
newz point = & ,’oy‘, 'EraseMode’, "xor’);
newzge Pomt = g , y, 0y’, ’EraseMode xor’
SFUNCTION_DAT(5) = n z_polnt;
Z POINT ="[ Z_POINT, nevvz point, newzc_poinf |:

Z VALUE =

Z‘VALUE newz_value, newzc value

sfunction('redraw’);

set

set(newz_pointl’ButtonDownFen’, 1sfun
newzT_point, 'ButtonDownFen’ 1”sfu

elseif stremp(action,’addzr’),

i

[x.y] = qlnp_u t(1);
newzr_value
newzr_point = lot (x,0,70y", 'EraseMode’,

SFUNCTION DAT@ P_ nevvzr 0|nt

ZR _POINT
ZoTvALUE

OINT, newzr I>oint
[ ZR™ALUE, newzrvalue

sFUNCTIONE AT (6)

E &t owh,)),)),

= newzr_point



sfunction('redraw');

set(newzr_point,'ButtonDownFen' 1'sfunction (' down

elseif stremp (action, 'addp’)
[xy] = glngut(l) _
newp valle = X 4 3%y
newpc _value = X - j*y;
newp_point = plot %x Y, Xy "EraseMode’ "xor')
newpc _point = %I (X,-y,"xy'T'EraseMode’ xorL ,
SFUNCTION DAT (5) = newp_point; SFUNCTION_DAT(6) = newpc_point;
P POINT = B POINT 1 newp_point, newpc_point™
PVALUE = [ P-VALUE, newp~valuel newpc value |;

sfunction('redraw');

set(newp_point, 'ButtonDownFen'," sfunction(''down")");
set(newpt_point, 'ButtonDownFen', "sfunction(’ down

elseif stremp(action,'addpr’),
[x,y] = Pln ut()
newpr value = x,
newpr point = %I t(x,0,"xy", "EraseMode’ 'xor'); _
= newpr_point; SFUNCTION "DAT (6) = newpr_point;

SFUNCTION_DAT 3 ) prp
PR_POINT = { R _POINT, néwpr_point
PRVALUE = PR'VALUE newpr-value :

sfunction('redraw');

set(newpr pointl‘ButtonDownFcn' Usfunction(' down'")");

point_del = getgomt,
ldx] = find("Z P°INT = point_del );
it iseropty(IdxT) 1 return; end _
ldx2 = rein(ldx112) *(ldxl+1) + (~rem(1dx1,2))*(1dx]-1) % ik « «a )
if 1dx2 < Idxl,
teiip = ldx!;
ldx] = ldx2;
[dx2 = temp:
delete(Z POINT(ldx1));
delete(Z~POINT(1dx2)):
Z POINT(idxl:1dx2) =" ; Z VALUE (ldx1:1dx2) =

1STeS: i,

SFUNCTION_DAT 8

sfunctionT're W );
elseif tr_crop(actlondellp‘z,
point_del = gethn ; _
ldx| = find( "p POINT = point_del );
if isempty Idx‘l} return:  end ,
1dx2 = rem (ldxI 12) *(TdxI+1) +( -rem(1dx],2))* (1dx1-1) ; i « « A *
if ldx2 < Tdxl,
temp = ldxl;
[dx] = 1dx2;
ldx2 = temp;
end
delete (P POINT (l1dx1) ) ;
delete (P~POINT (ldx2) ) ;
p_POINT (TdxI Idx2) =" P_VALUE (IdxI :1dx2) = [];
SFUNCTION_DAT(8) = 1
sfunction'redraw’)



elseif

elseif

elseif

elseif

end

streinp (action, deIpr ),

point_del = getpoi ,

ldx| = find (PR POINT = p0|nt del ):

if isempty(ldxI], return: end

delete(PR_POIN (Idxl)); PR _POINT(ldxI) = []; PR_VALUE(ldxI) = [];

SFTJNCTION DAT(8) = l
sfunction" redraw

strem p(actlo

phase ine

|me );
ax -

set(phase Ilne V|5|ble' ‘o ff')
set(ax, XScaIe I|near)

set(tlme line,'visible 1)
xlabel('Time (secs)’) ylabel( Amplitude");
strcmp action,'plot fRI'
phase_line = SF NCTIO DATé
time_Tine = SFUNCTION DAT
ax =~SFUNCTION_DAT (loT;

(time line, 'visible', 'off)

ax, XScale',"log'):

phase line,'visible' 'on');

el('Radian frequency’ () YV.ylabel('Radians'):

stremp
close
clear
clear
clear
clear

(acti
a
g
g
g
g
clear g
g
g
g
g
g

n,exit'),
FUNCT] ON_DAT
Z POINT ~
Z"VALUE
ZR POINT
ZR~VALUE
P_POINT
BEVALUE
R POINT
PREVALUE

clear
clear
clear
clear
clear

OO OO OO ODOOO —,
oD oo oo oOoCoOooOoT —
OO O D DD DDV O

spect_est.m
functlon yre ut,psd_out] = spect_ est(X);

O%SPE

Spectral estimation.

SPECT EST(X) estimates the power spectral density finction of the
input sequence X, without expllcnlr computing its Fourier
transform, The input se(iuence X will be successively fed into
a center-frequency adjustable, band-pass filter with’ user
specified bandwidth. ~ The frequency Interval and the filter
bandwidth are interactively specified.

[f,Px] = SPECT_EST (X) returns the mean-square value of the sequence X
at the outpuf of a band-pass filter centered at f.

AUTHORS H. Ze tlnoglu &N, Ha , ,
Departmen of Electrical &Computer Engineering
Ryerson Polytechnic University
Toronto, Ortario, CANADA

DATE : August 1991
VERSION : 1.0

%yM odifications history:

%
%

0 Added "checking” 11.30.1992 M
0 Tested (and modified) under MATLAB 4.0/4.1 08.16.1993 MZ



| START OK;

| SAMPITnG CONSTANT:
| 3AMPLING= FRElg
I 3INARY DATA RATE:
|

WARNING

Yo Check input parameters
B L

if (nargin ~= 1)
erlror(eval (leval (BELL) ,eval (WARNING) ,help spect est')) ;
return

end

¥ Default values
/U

fs2 = SAMPLING FREQ/2;
min_fractional bw = 200/5000;
min_fractional "Hz = min fractlonal bw * fs2:

norm_factor = sqrt( length(X) );

fprintf(’
\n
fprln)tf( "FOR SPECTRA!, ESTIMATION FREQUENCY RANGE SHOULD BE [ 0, %10.2f ] Hz.\
fprlntf(
-\n');
f_range = in p t(‘Enter frequency range [FREQ_START, FREQ_STOP] [Hz] ... =),
fTrange = s t(f_range);
f~start = range);
f-stop = ((_range;
if ( f_start < OPP
fpr!nth' WARNING ~ Start frequency should he non-negative.\ 1);
fprintf( Resetting to 0" Hz.\nl);
f_ start = 0;
end
if r(fdslo > fs2 !{I
print % WARNING  Stop frequency must be less than %10.2f Hz.\n";fs2);
fprintf( Resetting to %10.2f Hz.\n",fs2);
f stop = fs2;
end
bw = input ("Enter bandwidth for BPF [HzZ] s =)
if (bw Or_) , L
derror(‘BP Bandwidth must he positive.");
N
if (bw < min_fractional HZF) ,
fprintf (' WARNING BPF  bandwidth  must  be Iarger than  %8.2f
Hz:\" ' ,min_fractional Hz?7
fprllntf}'l therwise the BPF will be unstable.\n
fprintf(’ Resetting  BPF ban W|dth to  %10.2f
Hz.\n' Imin_fractional Hz) ;
bw = min_fractiondl_Hz;
end
disp("”)
freq"_length = f_stop - f_start;
0_bpf = fix(freq_ Iength/bw)
if (o _bpf <=10) _
errof ('FREQ START, FREQ _STOP, and BANDWIDTH values are not compatible.");



23.

24,

end

range = [f_start, f_start+bw];
for k = I:no bpf
if ( min(range) = 0)
range frue = max( ange);
f(k%J S sum(ran 12;
range_true = range _true/st'
[b 3] 7= butter(6 range true):
y(k) = meansq f|I ter (‘zb a x)fInorm _factor;
elseif ( max(range) = )
range_true = min(ra
f(k%1 2 sum( rangeSZ
range_true = rang Ifs2;
[b 3] =buter6ra e ru gh)
Iy(k) = meansq(filter (b,a, X))/
else
f(k) = sum(range) /2;
range_true —ran elfs2:
[b 3] = butter 6 range_true)
ﬁ’(k) = meansq fllter%b,a,x))/norm_factor;
en

range = range + bw;
fprintf(’
end

rm factor :

% LOW-PASS FILTER'

% HIGH-PASS FILTER

% BAND-PASS FILTER

PSD estimate at %10.2f [Hz] is %10.2e [ ].\n"',f(K)

dis
dls%(i E’ECTRAL ESTIMATION
input('Hit any key to disp

semilogy(f/1000,y), xlabel('Frequency [kHz]');

if (nargout ~=0)

?

rocess is complete');
ay the estimated magnitude spectrum.

frece out —f;
psd_out =y
end
transfor.m
function Jout,f] = transform(in)

% Take FFT to 3|gnal
% Somboon Pr. 17-NOV-95.
global SAMPLING FREQ;

uifft.m
function uifft(action

) *SAMPLING_FREQ/len;

% UIFFT User Interface)FFT Progame
% You can input any wavetorm.

% Somboon Pr.
% 17-Jun-96

% 277 nSig = ?

global POINT
global POINT_VALUE

-> Amplitude of freq response

Y (k)

)i
ylabel('Power [ 1);



global GUI_DATA

if nar?_in<l,
action="'start’;

end;

if strcmp(action,'start'),

%1 O O m:
figur eI = fi ure(1V|5|bIe loff',"units', Inormalized’, 'position',[0.003
0.6 1-2%0.003 OGjl)
set(figurel
'NumberT|tIe' 'off'
IName ",

1MenuBar 1 nonel

‘hackingstore' 170 ff"):;

axis([0 15 -8 SQA),grld

ylabel(’Amplitude )
% xlabel('Time (sec L

ax = get(fl%urel,' ildren') ;

yscalé =[-8 -6 - -202468});

xscale = [0 1234567891011 12 13 1415 ],

set(ax,'XTick' xscale,"YTick',yscale);

% - « Figurai =~

menuClear —uimenu (figurel, 'Label' '« « ' 'Callback' ,"uifft(’’
clearpoint')'); .

menuExit = uimenu (figurel 1'Label *, "« "1'Callback ", 'uifft ('
exit’’)");

hold on

% Set data and plot

POINT_VALUE = zeros(1,16);

for i= 0:15 ) .

eval( [ ‘point' num2str(i) " =plot(" num2str(i) .0, """
EraseMode ' " ," ' or")r' "] ) ,
; POINT '= ["POINT eval( [ ’point’ num2str(i) ] > I;
en

POINT_VALUE 5 4 WAL
set(pointo, YDATAl
set(pointl, YDATA4
set(point2, YDATA’ 4

A e G Rssponsa{ﬁgjﬂlu

Q 2 = flgure('VisibIe'l'o f',"Units’,'normalized" 1'Position',[0.003
0.003 1-2 00 0.481);
set(figure?,

'NumberTltIe' o ff',

‘Name' |, ' «w« « « o« i Ge'TWIY |

'MenuBar' ‘none’,

‘backingstore’, "o ff');

%Calc la
=10
§

= fft
out |: f

f
fscale = 0
f= (fscal
2
e,

ion for response displays.

out VALUE nFFT)/nSig;

%\It Eoutf
n_ nFF]lIZ )INFFT;

41
0l
hi
(

t
102
P
S

(outi)d

gr
gle(out), 'EraseMode'l'xor');
grid

‘EraseMode'l'xor'");

i 1i 15 18 20];
23 4]



figure?

setEaxZEl? 'XTick' xscale,'YTick',yscale phase);
set(ax2(2), XTick' xscale,'YTick"yscale freq):

clicked j?oint = 0;
clicked " Tdx = 0;

I

:16
d set(POINT(i), ButtonDownFcn', "uifft(' down"')");
en

elseif strcmpd(actlondown 0,

clicke
set(clic
drawnow

GUI_DATA(3) = clicked point;

setEgef ‘WindowButtonMotionFen', spr mt# ifft( 'move)'));
set(gef, WindowButtonUpFen', sprintf(‘uifft( 'up')"));

0int = geo;
iped p0|ngt color," )

elseif strcmlp (action,'move’)
[

freqline = GUl DATA
phase line = GUT_DAT (TA
clicked _point = GUI DA

$/t:=p%?i(§)c;a, currentpoint');

fy< Vg, -8; end
if ¥/ > 8, %// 8; end

% Update clicked point position
set(clicked point,'YData'y);

UoUﬁdate POINT_VALUE : ,
clicked Idx = TFind(POINT = clicked point);
POINT_VALUE(cllcked ldx) = y;
% Update frequency and phase response
nFF]pz 1024,q : : :
out = fft (POINT VALUE ,nFFT) /nSig;
out = fftshift t(out);
fscale = 0:(nFFT-1);

= (fscale nFF /2 nF T
set(freq _line, X a YData' ,abs(out)) ;
set(phase line f "YData',angle(out));

GUI_DATA(4) = cllcked_ldx;

elseif strequpéactlon up

elseif stremp(action, 'redraw')

clicke f)omt = GeJI DATAS3)
clicked“ldx = GUI_DATA(4

$/ft pg[?lt(%)c’a, currentpoint’);

47 = -8 end
f¥> 8,¥= 8: end
selggef ‘WindowButtonMationFen' ,**) 5 % reset «
set (gef, 'WindowButtonUpFen' , ') ; %% reset  « mxc

POINT VALUE(cllcked ldx) =y,
set (clicked™oint, Tolor",'y");

uifft('redraw');

freqline = GUI_DATA 1%

phaseline = GuT_DATA(2);

GUI_DATA = [freqllne phaseline, clicked _j?oint, clicked Idx,

figurel,



NFFT = 1024;

out = fftEPOINT LUEnFFT) /InSig;
out = shi t}: tf,
fscale = 0:(nF _F

= (fscale - nFFT/2 )InFFT
set (freqline, IXData' ,f "YData ,abs (out) ) ;
set(phaseline,'XData',£,'YData ,angle(ou't));
drawnow;

elseif strcra &actl n,'clearpoint'),
]EOINT ALOlE = zerosFl 16);

or I~=
Data',0);

elseif strcinp (action t'g,
figurel = GUI_DATA(5) :
figure2 = GUI=DATA(6) ;
figure(figurel)( close
figure fl%ureZ close
clear global POIN
clear global POINT VALUE
clear global GUI DATA

end

uiplotf.m

function [ffAmt;] uiplotf ( xa, dt ) \ o
%UIPLOTF ~ Plot " Fourier Transform d[Ha) of "ANALOG" signal
gé Usage:  [f, XAANkLéGHIthfI( t ?

( Xa signa

3{0 dt sampling |?1terva| for the simulation of xa(t)

A nextpow2(5*L) );

uisample.m

function uisample(action,ini);
% Require mystem.m

% sginpling. m

% uiplotf s

if nar?|n<l
acfion=1start’
end:

global UISAMPLE DAT
global POINT =

if strcinp (actionstart'),

% == = =

({7In,{t|a| Data

f5|m = 180e3;
fs 0ed;

POINT = f5|m/fs
f = 05*s;
frtun = Oi
fmax = 2*fs;
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% Graphi
mbe

|
Nu
tget

jiy
'Un
‘Pos

% mE-=

% Inform
0/
095

tl)oftmTF 0. 05

0.8

acklngs re',

*t .

mp%lng( fs) ;

ed*fsim /f % Compensate Energy
JI{fSim) )

¢S initialization

gNumber = watchon;

r = figure;

NumberTltIe' ‘off',
Name', «

CroffrlL.
ts' ed' ..,
50720992 0.7] );

'0
ormaliz
ition ',[00 2

atlon for all buttons

2;

glnltLabeIPos 0.90;
0.1

nWid
btnHt=0.
% Spacin
btnOffse
% Spacin

spacing=
/)bottom

08:
% %e%vgeen the label and the button for the same command
%between the button and the next command' label

bottom+spacing:

% The CONSOLE frame
frmBorder=0.02 ;

P0s=0.02;
¥rmPos Bleft frmBorder hottom-frmBorder btnWid+2*frmBorder ...
9+2*frmBorder];
h=uicontrol(
‘Style', ‘frame', ...
‘Units', normallzed
‘Po |t|0n
'‘Bac kgroundCoIor 1025 0.5 0.5]);
Yoo r- e

% The Envelope button
env button = uicontrol( .

-0
'Un
‘Pos
'Stri

Cal

7S

ush’
ﬁorml ed',
|t|on ,[left bottom+btht+spacmg htnWid btnHt],

1 « )
Iback' 'U|sample( analog IR

% The CLOSE button
done_button=uicontrol ('style " 1'Pushbutton"
Position’, [left bottom btnWid btnHt],

‘Un

‘Cal
% Signal
6 Signa
" g
f _text=u

‘Un

its', 'normallzed 1.

Iback ', 'uisample (* "done’')"," Stngl ‘);
freq Siider R

""""""""""" i'&:"&i'ﬁ"t"r'ii"l(st"y"l'"e "text',' Position',[. 18 .02 .38 07]
its', normalized” BackgroundCoIor black'1
egroundColor ', "white', "String’ ," :

‘For

% Text min to max

uicontrol('sty letext', S[.14 .07 .02 .05],.
Units', 'mormalized’, ackgroundCoIor' 'black 1.
ForegroundCoIorl hlte strlng

uicontrol('style', "text’ BOS (.74 02 .05 J(%
‘Units', normallzed" ackg round or','black'1...
'ForegroundColor', white' lstrlng 21 % text

|2f 1



%Edlt_Txt o f

f_field=uicontrol('styleeditPosition59 .02 .12 .07],..
'Un| "I'normalizéd'll trln 1num25tr(f)1
'CallB ack L'uisample ("' 'U2) s uisample (*'redraw

% Slider

fn = f/fs;

fn_max = fmax/fs;

fn”min = fmin/fs;

f_slider=uicontrol('style' ~slider1 1Position'1[.12 .12 .6 .04],...
‘Units'l’ ormahzeleaIue Ifn,'Max",fn max, M|n Jgnomio L
'Callback' 1'uisample(''set fuisample (""redraw™);');

Ymm . e

%Edl text alnd label for sampling freq fs

IabeICoI r=192/255*[1 11];

labelwid=0.13;

labelHt=0.05;

btnNumber=I; .
LabelPos=top-(btnNumber-1)* (btnHt+labelHt+spacing) ;
abeistr=" I

% Generic label informati
labelPos=]left yLabeIPos IabeIHt labelwid labelHt];
uicontrol
"Style' 1'text,
‘Unigs'l' normallzed 1.
'Posmon labelPo
'BackgroundColor', IabelCoIor
'HorlzontaIAllgnment T'left"t .
‘String',labeistr);

%Edit Text fs

Pos=[left yLabeIPos labelHt-btnHt-btnOffset btnWid btnHt];
f_field=uicontrol(istyle' ‘edit' 1'Position’,Pos..

‘Units', 'normalized' , 'strin gi 1num25tr(f)

CaIIBa k'1U|sampIe<' 'set T ') uisample(” redraw

%
%Button Fs Decrease and Increase
% - .
%Button Fs Decrease
yLabelPos-labelHt-btnHt- btnOffset btnHt;
btnFSdec uicontrol('style’, 'Pushbut
‘Position'L[left bm Iabeand/Z IabeIHt]l
‘Units', 'normalized'l..
:(SZ IIback 1U|sample("btnFSdec
ing’

% Button Fs Increase

btnFSinc= umontrol‘ Stgle 1I"Pushbutton'l
"Position’, [left+labelWid/2 bm labelWid/2 labelHt],
'Unlts 1n0rmaI|zed 1..
‘Callback " 1U|sample("btnFS|nc

String'

% ' "
%Plot Graphic Time and Freq. Domain
O%-- e e

% time domain . _
ax_time=axes('Po ,{.12 66 .6 .26],'XLim" [0 5],"YLim",[-1 1]);
tinre Ilne =plot (t x_sattpled) ;

axisT[0 5.6-11]); =

rid
3IabeI(Waveform)
Xlabel('Time (msec) ") :

% frequency domain

ax_freq=axés('Posit 0nl'|-¥ 12 28 .6 .26]1'XLim'2[0 50]1"YLim"'L[0 1000]);
freq line= pI t& /1000,

axis([0 45°0 600]);
grid;

wm
*
| —
oo
O
o



I bel('Magnitude'
h é Fre%ulenucy )(kHz) 0);

%use for action 'analog’
Lfs,lm' fs: f,  fmin; Tmax; ax_time;
field; f slider; eny_check; bin nFSdec;

U ;
i "UISAMPLE DAT 3(
ax_time=UISAMPLE T(s)
ax~freq=UISAMPLE~DAT(7

x X,fs)

X3 : _sampled Ifs: % Compensate Energy
[ff,H] = U|plotf( ,'/(fsum

%Upd e f field and f_slider

?et(U SmP'E AT( 1)1 tring ' num2str(f));
n = flfs

set (UISAMPLE_ DAT (12) , 'value' 1f ) ;

% Update fs_field /
set(UISAMPLE_DAT(10),'string"',num2str(f ));
% Update Graphic

axes(ax _time);

pIqt&t*l’OOO X _sarc>led) ;

axllg([o 5.6 -T1]);

ri

}glabelf'Waveform');

xlabel ('Time (msec) ') ;

aX|ds [0 45 O]EOO]

glabeI2 Magnitude') ;
xlabel('Frequency ‘(kHz) ');
= X

UISAMPLE DAT(16 1016)

drawnow;
eIself trChMacnon lset_f') 1
= UISAMPLE_DAT(2) ;~
if (inl=1), %set from slider
fn = etEUISAMPLE_DATr(M), value');
UISAMPLE DAT(3) =~f *f ;
glse % set from edit text
fmin = UISAMPLE DAT(4);
fmax = UISAMPLE=DAT(5);
f=str2num (get(uTsamPLE_DAT(11) , 'string")) ; ,
if isem tlyif) %handle non- numer|c Input into f
set FUS MPLE_DAT (11) #'string’ ,num25tr(UISAMPKE_
=241\t
f = fmax;
Epd:f fmin)
| < fmin),
f( = fmin
end:
UISAMPLE_DAT(3) = f;

elseif strcmlp(action ‘set f ),
fsim = UI'SAMPLE DATdT;

freq; time_line;
anFSmc X',

Ld

T(3)));



um (get UISAMPLE DAT (10) , 'string")) ;
Qgg(fu(m/f s) ; o o))

fs = fsim/POINT;

UISAMPLE DAT(2) = fs;
uisairple {'redraw') ;

elsejf stremp (action, ‘btnFSdec’)
fsim = UISAMPLE_DAT (1) ;

POINT = POINT+1
if POINT >18
POINT = 18:

end
fs = fsim/POINT;

UISAMPLE_DAT (2) = fs:
uisample'redraw ') ;

elsejf stremp(action,'btnFSinc’),
fsim = UISAMPLEJOAT (1) ;

POINT =_POINT-1;
if POINT < 9,
POINT = 9;

end
fs = fsim/POINT;

UISAMPLE_DAT(2) = fs;
uisaitple ' redraw ') ;

elseif strcmpﬁ\actlon,'analog')
fsim = UISAMPLE DAT (1) ;
fs = UISAMPLE. Dm(z),
f =UISAMPLE D/ﬂé B
ax_time=UTSAMPLE DAT ( 62\
env check = UISAMPLE_DAT 13
=~ UI SAMPLE _DAT (16 T016

)9Iabel 'Waveform)
Xlabel('Time (msec)');
env_check = 0;

end

UISAMPLE_DAT(13) = env_check;
elseif strcmp(actlon 'done")

close(gec 2)

clear global UISAMPLE DAT

end
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subpl &]2? peci(chanmel (v, 1,001, 4900»
axis(a)hold on )

mw 1
PD

[ psd(chamel(x4, 1, noise.power, 4%00» ]
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(16~ breyQ0); ] .
{>5* wave gen(ih, ‘pdar_ ., 100); ]

[ stodlat(21), wevepat:o)

Subplat(22), vavepd(cheme(65, |, G 400)]

-]
(+)e {30020 10,50
[3Lbpiol(22) vaverdo( demeEs |0 by )1

() ]
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5.4

« 0O B. U 9
(it 4]

10010110 %
x6 wave p

( 3upr0|(21l) wavaplot( S)
subplot(212), aya_diag(x6) 1

]
4
(Y6 - channel! 6. 1,0, 4000); ]
(subplotéleg waveplot ;
212) eye diay

] par NZ
(og) "

54%7 ' »A B
dfl Wwava. ganPb]Z ‘polar_nrr’, 1000); 1

aye diag( chamel(x7, , 22, b))

B ldp ddo

ao
e
10

2
ao
e

(08
00

0 T
]

m
tnipolar NRZ

nnim 51J,
Polar NRZ Line Cock

%

g8 BEHE=

MeOcheLer 542

fiTiHn5.12
enchester Line Coce
t* A B

g5 BEHSgZ

2-000  bwe 100
paNZ - mocheslr ]

polar RZ Lripolar RZ

Y a5 ddec( )
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msneagen 6.5 msussanaldoulaseasiouundilaiaes

«00 (detection)
(decoding process)

!
(probability of bu error)
. ] (eye pattem)

1+ =n
293304

2. "Communication Systems,” Third edition- AB.Carlson,
McGraw-Hill, 1986, 391-400

3 "Digital and Analog Communication Systems,” Third edition-
Lw. Couch - MacMillan, 1990 497-504, 520-582

4. "Anntroduction to Analog & Digital Communications,”, S-Haylun,
Wiley & Sons. 1989, 197-00 539573
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6.1

{irit6 1;]

1 1
[rawav_gen(Vpoiar.nrz’j000); 1

] r « 1
r
[ subplot(311), waveplot(7)

subplot(312), match(‘polar_nrz’)]

r [

[rm* atch(,polar_nn",r);
subplot(313), waveplot(rm) ]

I

1o

tangle' ) 1 10

manchester 1
10 ‘e

] polar NRZ (10010]
R) Tk 1

(X5 *wave_gan([Z 00 10],’polar_ rz,1000);

elf, subplot(211), wavaplot(x5) ]

1S ! ] *1
( subplot(212), waveplot(match('polar_nr ,x5)) ]
[ ] unipolar NRZ
[10 010] ] (!

gljV 36 lab6 1.doc



6.2 (Signal Detection)

[inite 2:]

40 0
polar NRZ
(bio =hinary(10);
Xio =wave_gen(b10,‘polar_nrz',1000);
elf, ubplot(211), waveplot(xI0) ]

Xi0 49 kHz
AWGN 2
(v10
[\do * channel(x10,1,2,4900);
bplot(212), waveplotlylO) ]

« yio

yl !
@0
[ 40 - match(‘polar_nrz'y10);
hplot(212), waveplot(zI0) ]

Th 1!
! KTh k- 12..,10 « 0
Jo it o) <0
t=1i if zio(«;)>0
b* k! 10
I (o)
6l -
(10
(v10
' @o sampling instants
3 lab6 2.doc
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6.3

it 3;]

4200 V' polar NRZ
[b - bmary(2000);
X- wave_gen(b, polar_nrz’); ]

X 49 kHz AWGN
a 03 y
[y «channellx.1,0.5,4900); 1

X
VA
[Z+ matchfpolar.nrz’y); ]
telf, aye_diag(z); )

sampling instan, trethold value
hinary data period K hinary data penod T
sampling insUnt , Lt+Th
o 2

sampling instants  threshold value

v th 1
sampling instant »
vth sampling insunt ( dektl )
!
P.( (BER) 63.1
[detect(z,v_th,3amp|ing_in3tan_t,bﬁ 1
finnil .3
a\ () Pt - empirical P, - theoretical
1
15
o*f  MATLAB P 77cf, Utrhnu 210 27m ' 0
0 1} « 4 sjunpbng instant
threshold I J ! / !
‘mpbng  at  threshold value  !fflufif ren oo
/ 7
sampling insunt BER
( delect)l ~ Tsamphng.msUnt
09 03

(probability of bu eror)
631 PSD

M- HI

2 2% system _bandwidth

system.bandwicth 5kHz.
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4
« «
[init6 4; 1
1K first-older RC d
«! 1kHz. « ' «
(\)
I 'r*wava_gan(L.‘unipolar_nrz);
r_lpf «re(1000,r);
subplot(211), wavaplotr)
subplot(212), waveplot(r_Ipf); ]
A - 5
« - mean 0 05
4 200 'RC RMS
1 « !
[ * gau33(0,0.52000);
meansq(re(1000.n))
B -
QM A Arla0 y «
63 « RC « BER.
« y « 54 y !
'RC « ] «« 7 Ipf
[y - channal(x,1.0.5,4900);
2 Ipf - re(ioo0.y);
elf, eye_diag(z_Ipf); )
]« « sampling instant ~~ threshold value
] zlf
(detect(z_lpf,v_th,3amplingjnstant,b); ]
BER BER « 63
etect «0 115 '
« 64l .
nmiQdl
a*. [ 1 BA
BW- 1.0 kHz. BW. 0.5 kHz.
05
EEE)
y « 'RC «  d«!
500 Hz. BER 641
BER ' « «'50
Hz. BER ' <« 1kHz.
! 10Hz BER «
Y lab6 4.doc

« «

[inite 5; 1

« « "(Integrate and dump filler)

R
—A /%_._l ——
°T 1™
; ,
3 651 «
] 651 ™1 discharge
' RC  time constant t o«
(integrator)
« bk
« Al ' '
[y5 » int_dump(x5);
elf, waveplor(x5), hold on, wavaplot(5*y5) 1
] 1 Vcharw
"8« samphng instant
]«
« y 63
BER BER '

«B6 04 « 63

0 lab6 Sooc
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381 53

nauljBOgnsufymsniiaoo

© 71 ofl «©
aae 721 ryi woanQnuogiaa
msnaaoon 7.3 © : Corytyi

(binary data rate. R¥) « 1 Kbys.
( -1V

(bit penod, )~ * IR* ( 100 samples)

(besetnd)
(bend pass)
© ] ]
. coherent (syschronous)
noncoherent  (envelope)

1 o
313345
2 "Communication Systems," Third edition. ~ AB.Cailson,
McGraw-Hill 1986, 512-542
3 “Digital and Analog Communication Systems,” Third edition.

Lw. Couch . MacMillan, 1990  331-34 532551
4, "An Introduction to Analog & Digital Communications,”
SHaylun, Wiley & Somv. 1989, 368374 574583
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11

PHASE-SHIFT KEYINGIPSK)

Amplitude-Shift Keying (ASK)
{i 11

%5 2 10010
[b. [10010 brary(4s) . ]

! ASK (sa) (eamer frequency) 8KkHz.
. h ! unipolar NRZ  (})
©omx X 8 kHz.

[MU- wave_ge (b, unipolar_ rz
sa * mixar(xu,03c(8000)); ]

] W a0 b
b ]
[tt - [L:500];
bplot(211), wavaplot(xu(tt))
bplot(212), waveplot(sa(tt» J
" PD w8 02
k] ped
1fr- [0, 2000];
3ubplor(212), psd(xu.fr)
subplot(212), psd(3a.fr) ]
Phase-Shift Keying (PSK)
! PSK (%) 8KH:.
. h ! polar NRZ (xo)
. mix X ! 8 kHz.

ar - IXar(xp,05c(8000; ]

30 oY
[ 3ubplot(211), wavaplot(xp(t))
3ubplot(212), wavaplot(sp(tt)) |

1 2 Y] sm(2*pi*fn) 2

PSD » P [0, 0kHz)
[ 3ubplot(211), psd(xp.fr)
3ubplot(212), psd(3p.fr) ]

Frequency-Shifi Keying (FSK)

8kHz! continuoui phese FSK (if) mark  space 4
. h ! polar NRZ (xp)
. Xp voltage controlled oscillator (VCO)

VCO  free-ruming frequency 6 kHz. frequency
sensitvity 2kHzv
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[sf = veolxp); ]

xS 0<t<hT,
[ subplot(211), waveplot(xp(tt))
subplot(212), waveploi<3f(t)) ]

, PSD FSK (sf)
[elf
psd(sffr) ]

filQ K2 @) FK

43 lab7_1.doc ( )

1.2
Coherent Detection

[im7 2]

ya ] (multiplier) 4

5 « PSD (0,20] kHz.
[ya * mixer(sa, 0sc(8000));
elf, subplot(211), waveplot(ya(tt))

3ubplot(212), psd(ya,fr) ]

ya " (matched filter) ]
0<t<or,
[za * match('umpolar_nrz'ya);
subplot(212), wavaplor(za(tt)) ]

impulse response i
' ' ' tnipolar NRZ

sin2%pi*fc+ 0) 0
- f

[yal * mixar(sa,03c(8000,pha3a_crror));

281 «match(‘unipolar_ rz'yal);
subplot(212), waveplofiza 1(1:500)) |

44 lab7 2.doc
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8 BBo

80°

BER «

BER

Phase eror * 60°  bi-i *
Phase error - 120° b\ *

ASK s *
yal - ya2
[ya2 »match(‘unipolar_ rz',mixadsa,0sc(7900)));
hplot(211), wavapiot(yaK(tt))
bplot(212), waveplot(ya2(tt)) |

ye2

*’?
@
(ya3 - match('unipolar_ rz, ixer(sa,05¢(7985)));
subplot(211), waveplot(yal)
subplot(212), wavaplot(ya3) |

envelope

AK )
U} " M0
for (envelope) '

'

f
Nonconerent Detection
fhflgiedl no

LPF " envelope
ASK () " envelope @
envelope
1 'yad * envelope(sa,4000);
elf, subplot(211), wavaplot(3a(tt
3ubpiot(212), wavaplot(yad(tt))

)

5
noncoherent detector PSK

45 lab7 2.doc (
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7900 Hz
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4,000 Hz.
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1.3

liit7 3; 1

AK 50
[b- (10 010 binary<4%s)];
sa - mixer(wave_ga (b, umpolar_nrz'), 0sc(8000)); 1

[ (@1
@2) 1 1
(distertion) ASK (sa)
0<t<5Th
[y - channaKsa, 1,1.5,49000);
subplot(2113waveplot(3a(tt))
subplot(212). waveplot(y(t)) )

" coherent detector y ]

[zm - match(unipolar_nrz, mixer(y,0sc(8000));
elf, eya_diag(zm); ]

] sampling fnsunt threshold
m (decutioo circuit) detect
« (probability of hit error  BER)

datect(zm,vth,3ampling_instant,b);

Coherent detection : Pet

* PSD
1 / - -
( ) _-y- T2 Xsystem bandwidth
system.bandwicth 50 kHz.
noncoherent detection )
BER (coherent)

(ze v envalopa(y.4000);
datact(ze,vth sampling_instant,b); 1

| ' 46 lab7_3.doc
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m5nBaMna.l A/D-D/A Cenytmlon

[nsnaapori a.3 m5”pansn«3-innivaiiuuB
msnaaojn a.4 msitpinsnBin niivuBuna

"8y
!
. baseband  banckpass
. tod AD - DIA Conversion

¢ Phase reversal differential encoding

. «

A
2 “Communieanon Systems." Third eduion. ~ AB Carlson,
McGraw-Hill. 1986, 430439 512532
3 "Digital and Analog Communication Systerrs." Thud edition,
MacMillan Publishing, 1990, 130144 547
4 "An Introduction to Analog & Digital Communications.”

J Wiley &Son Inc. 1989 177-202 539580
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Anelog Waveform to Channel Code Transformetion

5 1
« }
AD convener (a2d)  transmitter (&)

Analog Waveform

4

| Anti-Abaung Filter

St vianyu
R F— * mu_law
TP e
AZ : Source bin_enc
bin2gray
{ PARto | pr
rJL‘ 3 diff enc
jmrmnu. —
,_l__ wave gen
== Channel wodilte
to Channel
} Lo » AD !

8 1ab8 Ococ



Channel Qutput to Analog Waveform
Transformation

] 2
] 2
( ) DIAconvener (1 d2a)
from Chaanel NQﬁi’u
i Demodulation r—o ] mult_car
{ Recerver Filter | match
RX = W
[ ]
i Detection | detect
S, 4 5
| Dnffereatial 0 N\ diff dec
: | senmwoPAR | s ticd
. D2A i
gray2bio
- bin_dec
0 i mu law
Output LPF_]
Analog Waveform
1142 ! DA

] 8 lab8 0.doc ()
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8.1 A/D - DIA Conversion

| 1 50
[initfM; ]
ad  dia 1 P (imverse)
! ! 100
(3* spocch(100);
3binary a.a2d(s,6);
Janalog * d2a(s_binary,6); J

« shinary T.bmary

ts hinary(1:10) ]

AD DA
Converter : s.analog
| subplot(211), wavaplot(s)
3ubplot(212). waveplot(3_analog) ]
«
» ! !
"y |
Aiulog-diput-uiMiog conversion e ! « o«

] 50 la8ldc



8.2 Differential Encoding

serial (&
« « 180 « «
ec-pair «
«
v« «
[in8 2]
« 100 ««
««) «

”"“°“TS< Zd@nimzsq\mml
X_pem - &

XW - tX(x_pem,'manchest8r''no_diff,1000); ]
W inverting «« 1990 Hz
00 .
'y 1 -channallxw, ,0.01,19000); )

« « « «
(detection) DIA conversion  « a
X Xanalog
[x.digital 1 rxly/manchaster);
x.analog - d2alx_digrtal,6);
subplot(2! 1), wavaplotlx)
aubplot<212), wavapiot(x.analog) ]

/:\1Q]M « «w !

« «  Natural Gray

« differential encoding <o
« X IX «
(1 txCx.pem. manchBstBrVdiff.I000);

Z- -channaHu.1,0.01,19000):

udigital 1 rx(z.manchedTer''diff);

u.analog - d2atu_digrtal,6);

aubplot(2! 1), wavaplot(x)

3ubplot(212). wav®plot(u_analog) )

fliom wor !

(K

« « « «

;6 lab8 2.doc
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8.3
€« «
S 3; 1
« « « o« « (BER) «
« el 1,000 « « «
« «unipolarNRZ ~ manchesier ~ « Ro» 1kbps.
« d
[b - binary(100Q);
Rb - 1000,
1 txlb.'unipolar.nrz’Rb);
* odb.’manchester'Rb): ]
« (lowpass communication channel)
«
°  channelgain » 0 0B
¢ chanel noise power <k 1 1
o channel bandwidth - 19 kHz.
« « «

X« A chinput « « 81
Ich.output 1 channal(A'ch_input,1, ,19000);
rx(ch_ourput, Tmecoda'h); ]

18.33

A UNIPOLAR NRZ MANCHESTER
N EIN, P BN, P
02

03

04

05

00

07

N -2 1720.000 (. DB 5

[ch.output * chann®i(ch.input,1,2,19000); 1

I« N « <,-2  Rh- Lkbps. !
« ( TH) «
P<10 0 m
2 %2 lab8 3.doc



8.4

[init8 4 ]

10
[ 3 =3peech(100); 1

+ ADconversion - aZd
8bit, U-law quantization

. -
PK
0R,- 100 kys.
. - channel
. 0dB
1
D 600kHz 1400 kHz
. Bu Error Rate
p,- 102

[out » channeKA'in, 1,1. [600a3, 1400%3] );]

afiM - Non CT20R)  GI=1 A-

S\R (EIN3 BR
MATLAB BER BRR
N, 3
(
| i 1

BER ! MATLAB  BRR
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