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ABSTRACT

The propose of this project is to optimize the ability of telephone and computer. This project
can command the electrical devices by phoning to our home and say the command words that have been
already set.

General principles that are used as follws; 1.Principle of connection between telephone line
and computer. This project creates an answering machine for answering the calls and using the
transformer for sending our voices via sound-card to computer. 2.Principle of Speech Recognition, This
project uses LPC(Liner Predictive Coding) VQ(Vector Quantization) and HMM(Hidden Markov
Model). This project can also split the command words by using speech energy. 3.Principle of
interfacing between electrical devices and computer. This project uses Prototype card for sending data
at PC’s data bus to 8255 which connects with relay.
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maddynaudii se Welssnumdyanawdszdiu s'm

wlédn S*(n) = S(n) - a.S(n-1) (2.3)

S'(n)

S(n) o-

11 2.12 umAnIesATEIMINIBEINIY

a 1 o d J 1 q’a 1 1 a
ge o 104 1 lamuifigefeegnumonnduminiu 1 o iaasldmanTienhsafs
0.9375 AniwaidunanTieuvhdaumaeans s yu1a AU anudies 1dns A
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i#iee;
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2.3.1.1.2 M3u1e¥29e5yeat (block into frames)

o R 1 a v o ' ' - ' @ 1

Fygadfiunmieuwhdaudissgriautisesmiiugeg vie migeas N daedi
Jygu mrdierzdeedinsriiiazsveuda N dededyana Taosnlunsinseiudaz
[] 4 g 1 o’ ' ' [ 4 ]
srergniteultifhuszes M saedygra wituindisn M Tande N lumsdeuvesyielums
a d o 1 & o 1 ] ' o [ [ ° o
Az Awmfungudediunilaihhinai 14 ligndsuiiias da1 Midand1 N Aszdihias

M o L 3 a Q' v t * o o Q' J 13

st ndygndgminndinsed i M davila anuiudiiunslieszdfwgetetumh

S vl o 9/ o ¥
UU LA %37]11"ﬂ15ﬂ1u'3u‘ﬁ‘]ﬁ\1

AN\

P
L

N

F §

N >

N
(1 frame)

3141 2.14 uermmsuivdyg o

23.1.1.3 m33ulad (Windowing)

fnrandnduana Naedudyaavewiiagidaundinseiiuinve vue unsy
o o A 1A o a4 e ¥ Jo a o
aniifia lideifissssdyru dweddulamunind Agunail isszqudoiaiduiulas

24 v A o ~ t o L4 o L ] o <

wenaau lurslesesdyanuivey  uazlihidanlassuvesdygulugiaruddulaou
lihmin

Heruiulainldlunrmsudyaadivateriia wu Suladuuufimdon ( rectangular

window ) fidnmaizdegufi2.Ls - dwmfuiledduiulainmnzauildiufieduTaluuuuenis

v

A-

o

(Hamming Window) ¥elianuaizasgli 2.16
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2
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3
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BANA (g 4 \
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]
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/ 4
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/’1 \\
/ N
82 T N R : v $
8 0 A 2 « 8 0 ® EY) &
Tierd st Nires fugh

317 2.15 1A Rectangular window function pﬁ! 2.16 uaad Hamming window function
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v a =~ & a a v o
HadsuiuTadusuialiaunsdail
w(n) = 0.54 - 0.46cos(2TTW/(N-1)) 10 n =012, ..., N-1 (2.4)
lumsinnedidu laoldlensuiulad wnohdyanados fdwmsaseslaviuiad
4 o v & L4 4 o a 4 ¥ a 4 & Yo
wuszimsundstuaanndostuiusinavediulad ( anuninvesdulad ) fedivranaives
a -~ : ' 4 ' < t o a 1
msuladdu sriimsuadsiuaensiady  uazdirnawesmsiulainsslimsuniadua
¥ v o a . a =~ ¢4 ¥ Y VoA “ q v ¢
19 dniulumsidentunawesmsiulad  Aealdeglugiafimmnzeay  Aoluildioninnves
@ ] d a ] [] ' 4 LY w a e~
wauundsdmsasuiuly eglugaaszning 10- 30 ms WeguAuianduiuTaiuds fes'ld

7]

x'(n) = w(n)x(n) (2.3)

2.3.1.1.4 M3 AAs1zHo0 1nAD331a%U (auto ~correlation)

b4
auuAndyaneudumiiu sm) msUszna mdgerudiy $') saiummnseeiens

¥y
UszinauFududroaunisan il

s'(n)=i a Sk (2.6)
k=1 k

]
-

o o, iudinsdi GunFinsiinsisznududusudy p Taotidoulvi i o, f
Wlumsdsznuosdesild  masiwveshdiassvesnuaaaniou {sm-sm): Tewlood
o vuie 2o = Zistn - s ) ﬁﬂ'w‘%wﬁqﬂ Faazl¥msilszuanduduiton Tanossia
( Autocorreiation Method ) 130 ﬁﬁﬂﬂﬁnﬁuﬁ

msfmee IanosTiadu Hussms mdudsedns Lpc TavilisuoelnnesSiadu o
HumsaSouifvudoygusudyaavosiaiuesfignidon luamunuam 719531 s
msAnaiinsudaunsideun3saug waslanuiueuludnuadosnm sntadinsdude
yafitoundn

L]
mdszmnanFadudusy p vesdududyaiu Sn) uazkasuFuduvesdygnuiiign

@ G

v
Mnuadiomsnanimindion o, 1 o szxlflumsusznaiwesdyanudaly s’ Gou'ld

lustaums
J4
S'm) =%'akS(n-k) 210 <p <26
=]

wadvesidgadsanu S'n) Ay swesdggrailipiuSonhimanuaaianieu  e(n)

(residual signal) e(n) =8m)-S ,(n) (2.7)

a’ ' a ¥ a 3 a0 VI o w A a
M5 ANT MU TSN UTATUADM NI O(.k Ym‘l1Hﬂ1ma~1ﬁa~1‘vmmmﬂmﬂma0u:J

Anlouiga Faansom ldninaums

N-1-k

RE=25m)Sm+k 0Sk<p (2.8)
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[ R© RO - R@-D][a][RO]
RO RO - Re-D||a||RO)|
B N NI
lR(p-1 R@-2) ~ RO lle, ] Rp)

3o R, -a=r, (2.9)

[ R,0) R, () - R,(p-D] lFaJI R,
o no RO RO RED el RO
e R,,--I . . . ,cx—| . |u zr,,=i .

Rp-) Rip-2 -« R | lo]  [R)]
2.3.1.1.5 MIN0ATINIVEY G

ﬂyﬁi’Iﬂ']i‘lm'ltlﬁ']ll'ﬁﬂﬂﬂmﬁﬂﬂiﬁ%’Iﬂi’mﬂ'ﬁ'
R,(0)- fakRn(k)
G? = . (2.10)

> u?(m)
m=0

o ~ ﬂ( o
2.3.1.1.6 nsauyseansisteaiy (Cepsturm)
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o o a . 1 o o o
wianafimduilizing LPC uarGain Tu 1 wiumd sziffeuldiudulss@ntentaniy
4 o g o a 4 ¥ Y o) { L d ' 4 \

iWieennns Jindoeyeniu FulszAnsdaaduiifumsinefnilidnvasungetis ldana
SudsgAnt LpC  edafinudaiutlndSadumsiuifes  ammawddnveanudlauiede

FulszAnSidansuannsama lasaseninduyseng LPC Al

o a o &
Co=InG Hhududseanidausn duthunu
3 v & o
O~ P14 Taop=1249uQ=18 smnUNU (C)

02187 FurlseAnTiwansaulu 1 s =19

m-1 k
C,=a,+ Z(;}'kam_k J<m<p (2.12)

k=1

m=1 k '
Con = Z(_}:kam—k m >p (2.13)
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v a 4 R .
2.3.LL7 mMSOMMIWITIuIADS (parameter weighting)
- o a o v anye | e w Y o w ¥ a .
Wesnin dudszambimlansufiliiu s wudug uasdwuihe veadsuiiun
. . » » .
JinTrzdezhanNuAMAMABUININATILTNUAIUDY  MI1zRsiY SmsgIaimtn dheaas

A & 3 4’ b 4 /o a’ o d’d
A21UAAIAAABUAINATI AHIATUINAY fatifip

Q . mm
W, =1+ ? sm(z)] J<m<Q (2.14)

i 4 - - v -
AuANIAT " —— LPC ——————— wAlnImdiNeTYUIA 0 x 19

- - - -
AUNNUIATD 2 | [ PC | ———— wnindmisifineivinacs x 19

AURTOIMATN 3" ————p| [ PC  |—————> waindmniinoivuia 66 x 19

AURADINAITD 4" LPC |————— wainammniliveiviiasax 19

auitumAlin S ——————| I PO |———— wnintmsiineduina 72519

- o~ . A P
zlhl 2.19 HaAIaNBUSNMTNININITINIADS

1z ldmsilimesganie fe
CI" = CI" ¥ Wl“

-: o a 9y Y A a =t b3 Yy d ° o r o
ﬂ'lﬂuuﬂWi]'l?ﬂlﬂﬂﬂiUYjﬂl"N'iII‘UB\I'U'EJIJE'] l.iJ'E)WTl15&1115UUSOUllﬁ'Jﬂilzu”lvll]i]ﬂﬂi‘)lﬂﬁﬂ\i

nazarauuuihasadsuns I lumsiSouifiovas 1y

2.3.1.2 MIINTLAVINADS (Vector Quantization)
s ¢ aa o . . A4 o v
nawes arouladiedu Wuiimsanlawmdu (Dimension) nisdmmwesdoyn  1n
Ja ) : a ) a Jaily ¥ H A ' 2 4 qw o
RIBUNN MTD [FAMIULL HTD winlwesh Ide1ndu LpC wgnidoninnqumiladlddhudunu
o A P=] ' = i ] < o
yoadoyaimIuNilanseiunniinismt  Codebook suyniidnszgmimsiSoufisudu
v v b d v
codebook #iiieg TngezfinrraniBummiiumiuvinen codebook laffeuiiqadunndsndiassgn
¥y v
unudaonnaes 199 (index) i Buynyndfidumndnvennmes TAalaq wwgminnmyagud
' [l ° o P Sldy ° P @ a o Y
nawswing  wazigaguinawilatldiinmsmanuenmandousvmndanads. S
a ) ya o V1 A Y1 & a 1+ a4 @ ¥y d ° 4 v
anuamanasui lddirnaniamimus BamilmSemfivousyld fssheudnarainiiuly

-t

(it codebook MU HazszTIMITARGUBUNMINAY codebook TniifilduazANURMAIRADUSN

Ao

.’,', .J.’ M P a1 Y @ 1o s ¥ o a 1y
ATINMDY UL iJum‘:‘mmﬂ'nuﬂa’mmaauumuaUmm‘naaui‘u"lﬂ ﬂi]:ﬂa?'lvlﬂ codebook NAN
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ganvziludumuvssdurmianua wdang 18ImanTantinsm codebook Tniitiu Araunana
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311 2.20 uammisnsenusuvoaTsanA

v

71 221 urmimssungueearsmdsaie luad1a codebook

X ununmmes gusnaineuLusnomans

N R U I SN
U S S S ST

n.
»

e p————fp——p—t:
1 23 4 5 6 7 8 9 1011 1213 141516

Training
(.0 (3.5) 6.7) 9.9 (12,
(1.2) (3.6) (6.8) 9.11) (12,3)
(1.9) (3.7 (6.9) (10.2) (12,11
(1.14) (3,9) (6.12) (10.3) (12,13)
.1 (3.11) 6.14) (10.4) (13.4)
(2.2) (3,13) (7.8) (10.7) (139
(2.3) (3,14) (7,10) (11.2) (13.11)
(2.5) (3.15) (8.11) (1.3)-  (13,12)
2.9) 4.5) 9.2) (11.4) (13,14)
(2.13) (4.6) 9.3) (11.6) (14.12)
2.15) 4,12) (9.5) (1.12)  (14.13)
(3.2) (4,14) 9.7) (11.14)  (15.10)
(3.3) (5.13)
q

31 2.22 tarAsEIBE NI Codebook

Codebook
Index Vector

0 2,2

1 113

2 3,6

3 10,6

4 2,9

5 7,9
6 413
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nsutiuegn nsafnldnya {Aayatuia M
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{x1.x2,....xL} ( K-means Algorithm )

nAafidLNdunn

a T Aavaulndigas
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Aayn 2uand
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TINUA

o 5 o A ) & v o
msAnmvesmsaeu ladiumanlad uiath 2 Tuasudad
2.3.1.2.1 m5a319TRAYA ( codebook ) TAu1%35 K-means
e’: a 9 a @ 1 ° y ¥ a & ' 4
MNTuABUMIS UTEMITUTUYBUTBIRI g W UINE IdmsuTTangalssna udne
Named alansuiuan L s ; x = { x JSISLY mawag PUA; x=[x,x, .. x,] wdnide
AnY o Y g J Y a
yan lawmihmsasaiunguveuns e
s ' Y Y a '3 4 ° 4
Tuszyumsiuidvmanuuaiyana widiuusdaesetmile nindyaduaunn e
4 yw - ' 4a 4 "y ' - Y qy Y a
g lanseunquivaiusdsouann  fietuseniedyauaazey  issnindlduuudesa
2 g o c‘.‘{’ o ' °_ o d3¥d Y a a
S nawmldlunsesvaussszin e lumizsanuidreshlfifuuuudedazimu
a4 A Y o =] [ 4 kY o 9 a 4 o n’: Q@ o [ J
uazeuyUe W8 I wfsszdunils armgnRoslumsiviwisunt dniulslimsiangures
Y a ¢ 4 b 4 Y a Yy a Y a da 1o
nuud s dmie I lduuudedefimnzan uasamnselfifudumve wuud s witiegiia
v 2 v ’ b d
vua 18 Sanes 15 1AuA K-means Algorithm & duneuiililumsadnIfayaiidail
o a 9
23.1.2.1.1 vhmsutiagamn1Flumsad e 1days
3 gy 7 A B o .
YU AR YAYEINSAIBU Induuuames i M= 2° aAas (B - bit codebook ) UAZ

A 9 et ° oda ) ' M
WBNWENUBAUDY M Tﬂﬂuﬂﬂﬂ'ﬂﬁﬂ i)’]u’lul')ﬂlﬂasauwﬂﬂzﬂa\uf]ﬂﬂ'ﬂﬂu'\ﬂiﬂﬁl.lﬂu'lﬂ
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Q@

. " a W g ag A ~9 - - S 9/ ~ 9
MITUANITNAU ll]u’)'ﬁHUQ1Uﬂ156E)ﬂliUUlﬂﬂUﬂ FIAZ MIADNAUTUAUYD lﬂﬂuﬂ

1

[v-1

o~y Y] v A v oa -~y a . 1
SonTAayanlavinmsguaniuduiii usuasuTRaya ( random codebook ) Aaut3aiive i1y
a e ayy s da Y g oA o
avin ua Taayan lAnnasgud raiiufivensy

23.1.2.1.3 Msmiaunalantou
o A < i d._ g < - g 1 ~y
msianruamaniou umuiinduian iz Tomiaensesnuunifayn aums
P a a a A ead . VA A o
nhradinh ¥ lunsmszozne Inawis usdiminnld fe mamanunaiamasuing
A g aa o a d
@937 ( Total square error ) FUTUATMsA MR oL TR

3 o F-V-3 1] 1 [ a ar £
odoy il P A amnsaniszusiussnINdyaudunm (x) funamed 14 (y)
k-1

- 2 Z 2
lagaums  dp,v) = " v, -v, " =2.(x-y) (2.15)
_ i=0
- v - 7 44 !
BMTNFIMNUAD NI “n~ YRINUNMPIYUW 70x 19 —_—
- ’ - r'd
waInFmaiimodifioan “v” voanufindivim 68 x 19 L Shb. s
wninFmndnedidoima “n" vesnuficeavum 66 x 19 LN X g E
- 4 - e “
wnInFmnidineiifismn “v" wnuiiaoavuin 64 x 19 AW Sa W N
wnTnImnlinedifsmn 0 vosrulRmuuum 72x 19 AR o Vector
: o
- v - 4 a S 4
watnimidwedifiny 0" vasmnuiniavnm 70x 19 —_—
1 2 3 4 s 6 . 8 70
= v
ool T T T T T - T ] ector
£) 2s (3 38 £5 ¢ 322 0 2o
G waitisation
1 2 J 4 ] § - 70
Lo T2 b sd e2[ 7 [ I .30, T
'\k unazdIim 14 1-64

] v I
119 2.24 fumeuvssImABT At Inldy
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2.3.1.2.1.4 M33ANgU ( classification ) LAZNITMIAAUINAIIVDINGN ( center cluster )
msdanguifumsutimessdunndr lawnguaieg veausunsuTdayn Taofinsan
) A Yy ' sa v /sy 2
TUZNN HIDATNUAMANADUNBINYA YOAWAIARBIOUNN x AUIAABT TAAYA y &9
[v) .’,' ° ] a ' v - J ' : ¥
Fuldayn aimiuszmimsmaundovearazagy vadiumnatvesnguiug s:ld
- 1 i
Y==—> xi
L i=l
~r s P PR L P ¢ an l; Ve
Y dhugaguinangadunninoifogasanataves {x}"., Fumazidee liduusdumng
ANuT uAae y, Wusnaaues
¥ LR d » .
"1 2 Junsuildt sundiezifansgi ( convergent) Tnsrunmandsuswazdnnan
é é 1 d’i 3 d'd o -’ t ; s 1 :; o .
1 FmanuRaIARaDUIINITanaNASINlMIA LIS Iy Tudumidimuah
#oans Ianuaaamaousaniesila maaisiananveudaznquazgaituiiu
’ o t
nawed e 1dd y duntouladveeni x ,
y=4q(x)
-~ < 7 o L4 a ] J L4 1 - 2
lau q() 1uTenfesisimosveanteulad y gniduniuemiynnamosvean x Tao y it
Tanmilaluy =7y, 1 i< MpTovy, =[ y, y, . y,] Y Sugavealdaya M fuvun
voaldayn uaz { y, | Huravewnmesifa  y, o1Gonindiuidadnds uaz M onconi

¥ 1
Smauszaudu wihmsudwnmes x TluM waic, 1< i< M} diex agluwac

g(x) =Y, 81 x € C,

2.3.1.2.2 manfSounoy
I ¥ A'I :; ’ld’l o Ya z ot e L4 a
MAMDIAIDU lAlTuN 1 HiNe MsoonuuM IS uSIdsanaiu I wunlou lames M @2

Famuoda I M szdudsaiemsiud udazssdufssinsununsnaavesdoyamsuia §1 M
o LY t a 1 a o a a o Y
dudaiisziu uaazivmveamsuilslunrazseausznuidvaiiogluszauoiu
dieliFuatis1ling1u (unknown) ; x, 1 szifhuduwnidr ludanng ateulmwes
v A @ . a a v da & 4 9y o A
FarliseAy ( index ) figniden sziluszdviiinnunmandou mdvdosfiqa D (c) e I =

& 4 4 o Y o - yas 4
1,2,...M ‘]f\iﬂ']’lllﬂﬁ’lﬂlﬂﬁﬂﬂlﬂﬁﬂuuﬂ']vlﬂ%']ﬂﬂ'ﬁ'lﬂizﬂz'ﬂ"q lﬂfﬂﬁf’]ﬁﬂ’l?"‘lﬂ'J'llfﬂa'lﬂlﬂaﬂu
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2.3.2 Pattern Matching
act v o dA A4 a
FEaslumsaiaesmiduuvvesiganmieulisgasamimm

- Dynamic time warping (DTW)
- Hidden Markov Models (HMM) ¢
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Tufifiezfonlduvy EMM fissnnmuzdunidinszidmaiuuudaiisuns lide
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eqlan

Hidden Markov Models
o o ﬁﬁé o 4 14 U
uuumaaam{ﬂaﬂ ﬁluuuumaaa (model) vmﬁfmqsawmmnﬁaumnqwaaaqmwmq

1 viedygned hined Hufe MWdmivdanduuesdayaaiifin (Unknown signal) WWldey

' y A v & o s ny o % Yo a
Tungulangumilevesdoa Fuwuiasuninew lagminndszgndldlums{indoma

o o v A 3 4 . v A
nuydrasaninew umaami‘lu 2 Uszinnfie uuuaBILeY (Continuous) Llﬂ:llUU“lUﬂE]LuE)\‘]

L3 4 3 (]
(Discretetime) Tufitiwidenlduuyhidedisunswithiiinsfidudeintosniuas 1§18aTudmea

fuq
23.2.1 dauilszneuveaiuuines HMM
232.1.1 N Aedmaumanhuuiaes lnsawsadwonaanmita UGS naanmile 14
s nvesaamiu { 1,2,..N } uazaamina t laqidu g
232,12 M fedmauvesslsngaeniman unudaedydnued v = { vV, V,.V,)
232.13A={a} ﬁamjumﬂzxﬂuiumslﬂﬁwmﬁm?} a,;=P{q7/q,,=} e 1<ij<N
23214 B = {p()} femmninziiuvesmuiasiling fib (&=P{O=V,jq5 } ile
=1,2,.N
232.15 T Aemunhsmihfusazaanszihumenudu de = p(q, vt =1
2.3.2.2 Taveadeveauu$nedHMM

N s Y MURsUAAN(transition) YBUNATAS A
ran a,, ap a14-|

| ay Qyp Gy 4y
la; a, ay ay |
a, A4y A4z ayu
2.3.2.2.1 WY Egordic Model ¥58 Fully Connected Model uuuﬁwamﬁynnamwmmm
WanumanluSsmemdun lénamaem
2.3.2.2.2 UUY Left - Right Model #3® Bakis Model wuvined maAoumeamezilaou

9 a wa = v o
1410 1dvn aaauiianisu/douaandail
232221 a0, j<1 wnearh deinmanlaliidieehiimsfoundundamen

232222 T,={ 04ini#1; Life i=1} mneanh Arduvssamnasesvauiimani 1
4 4 4 a ' 4 d A ¥ o w '3
aemimdesaiamahmihifeimandudurmivgud
y ] 1 4
Lefi-Right Model Tilingdatisnumsidfoumandsil

3,0 e i >i+Ai TaefweaAi=2 mnearwd msnffsumemszannsonfaouldinu 2 mem e
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[a,, a, ag 0]
- 0 a, ay ay
10 0 ay ay|
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o e v W et < v 1A "9
upyiaestitunuefudygratnmsdasuniaedwneiiousu fya
2.322.3 WU Parallel Left-Right Model NsianiiamadAsuamnadiouuuh 2 usiinnm
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1% 2.25 unALLSIADIANIIBIHMM
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& > ' o 4 4
Tymves MM §i 3 fedsieclidanasinitaq lumadnasieudilgmil

gyt 1 ledwuvessing 0={0,,0,...0,} uazliluwma A =(A,B, T) w1eefuin mAP

OA) vesdruvesalsng 1dedls
il 2 ileddWuvesr1sIng 0={0,,0,...0,} uazuuuiines A (A,B, ) mwmiRuaian

a={ q,q,-a;} mzanlumsIialsngiulfednls

Jawfi3 semuuviaes A <AB, T0) A PO ninfiqalfedls
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a & 2 - Y e a o y ° daa : ]
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23.2.5 a’w‘fmmnﬁdimgﬁmumqmi:ﬁ (Multiple Observation Sequence)
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#f defined(AFX_VQLNDIA_H__E03C8B82_26EB_11D2_AE2D_444553540001__INCLUDED )
#define AFX_VQLNDIA_H__E03C8B82_26EB_11D2_AE2D_444553540001__INCLUDED_

#if_MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// Vglndia.h : header file

1/

i i i
// Vglndia dialog

class Vglindia : public CDialog
{
// Construction
pyblic:
Vqlndia(CWnd* pParent = NULL); // standard constructor

// Dialog Data
I1{{AFX_DATA(Vqgindia)
enum { IDD = IDD_DIALOG!1 };
CString m_input;
CString m_out;
CString m_outtext; -

/[}}AFX_DATA

/1 Overrides
{/ ClassWizard generated virtual function overrides
/1{{AFX_VIRTUAL(Vqlndia)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
//}}AFX_VIRTUAL
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// Implementation

protected:

// Generated message map functions
NI{{AFX_MSG(Vqlndia)
afx_msg void OnRUN();
II}}AFX_MSG
DECLARE_MESSAGE_MAP(

13

H{{AFX_INSERT LOCATION}}
{/ Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // defined(AFX_VQLNDIA_H__E03C8B82_26EB_11D2_AE2D_444553540001__INCLUDED )
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#f \defined(AFX_SEGMENT H_ C572A8AS_2792_11D2_AE2D _444553540001__INCLUDED)
#define AFX_SEGMENT_H_ C572A8AS5_2792_11D2_AE2D_444553540001__INCLUDED_

#f MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
/] Segment.h : header file

i

i

// Segment view

class Segment : public CView
Hprotected:
public:
Segment(); // protected constructor used by dynamic creation
/' DECLARE_DYNCREATE(Segment)

bool segmentEnergy(CString energyname
,CString segmentname
,CString segmenttextname
,CString summary
,int lowpercent
,int mmmterval
,int minnumber
.int setno);
' bool energy(CString namewav
,CString nameeng
,CString nameengtxt
,CString namewavixt

,int sampleshift
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,int samplewindow);

bool editwave(CString inputfilename,CString segmentfilename);
bool editrecog(CString inputfilename,CSiring segmentfilename,CString resultfilename);

/} Attributes

public:

#define MAXSEGMENT 30
!/ Operations

public:

// Overrides
// ClassWizard generated virtual function overrides
/H{{AFX_VIRTUAL(Segment)
protected:
virtual void OnDraw(CDC* pDC);  // overridden to draw this view
/I}}AFX_VIRTUAL

// Implementation
Iprotected:
public:
virtual ~Segment();
#ifdef DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

/I Generated message map functions
protected:
I1{{AFX_MSG(Segment)
/I NOTE - the ClassWizard will add and remove member functions here.
II}}AFX_MSG
DECLARE_MESSAGE_MAPQ
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TR TR TR TR T T

II{{AFX_INSERT_LOCATION}}
/f Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // ldefined(AFX_SEGMENT_H_ C572A8A5_2792_11D2_AE2D_444553540001__INCLUDED )

Page 3



stdafx.txt

// stdafx.h : include file for standard system include files,
/I or project specific include files that are used frequently, but

/! are changed infrequently
/"

#f \defined(AFX_STDAFX_H_ E24D24F4 263E_11D2_AE2D_444553540001_ INCLUDED )
#define AFX_STDAFX_H__E24D24F4 263E_11D2 AE2D_444553540001__INCLUDED_

#if MSC_VER >= 1000

#pragma once
#endif // _MSC_VER >= 1000

#define VC_EXTRALEAN // Exclude rarely-used stuff from Windows headers

#include <afxwin.h> /I MFC core and standard components

#include <afxext.h> /I MFC extensions

#include <afxdisp.h>  // MFC OLE automation classes

#ifndef AFX NO_AFXCMN_SUPPORT

#include <afxcmn h> // MFC support for Windows Common Controls
#endif/ _AFX NO_AFXCMN_SUPPORT

#include <afxsock.h> /I MFC socket extensions

// This macro is the same as IMPLEMENT _OLECREATE, except it passes TRUE
/{ for the bMultiInstance parameter to the COleObjectFactory constructor.
/{ We want a separate instance of this application to be launched for
/i each OLE automation proxy object requested by automation controllers.
#ifndef MPLEMENT_OLECREATE2
#define IMPLEMENT OLECREATE2(class_name, external_name, 1, w1, w2, b1, b2, b3, b4, b$, b6, b7, b8) \
AFX_DATADEF COleObjectFactory class_name::factory(class_name::guid, \
RUNTIME_CLASS(class_name), TRUE, _T(external_name)); \
const AFX_DATADEF GUID class_name::guid =\
{1, wl, w2, {bl, b2, b3, b4, b5, b6,b7,b8 } };
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#endif // IMPLEMENT_OLECREATE2

/{{AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_STDAFX_H__E24D24F4_263E_11D2_AE2D_444553540001__INCLUDED_)
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#f \defined(AFX_WAVE_H__50877B45_D6D5_11D2_AE2D_444553540001__INCLUDED )
#define AFX_WAVE_H__50877B45_D6DS_11D2_AE2D 444553540001 _INCLUDED_

#if _MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// Wave.h : header file

7

TR TR T e

[l Wave view

class Wave : public CView
{
Public:
WaveQ; // protected constructor used by dynamic creation

bool openwav(CString name);

void recordwav(void);

bool savewav(CString name);

void stopwav(void);

void closewav(void);

void playwav(void);

void easyplay(CString filename,int delaytime);
void cal_wav_play(char input{30],int wait_time);

// Attributes

public:

// Operations
public:
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[ Overrides ] .
/f ClassWizard generated virtual function overrides -
I1{{AFX_VIRTUAL(Wave)
protected:
virtual void OnDraw(CDC* pDC);  // overridden to draw this view
/I}}AFX_VIRTUAL

// Implementation
public:
virtual ~Wave();
#ifdef DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) cons;,
#endif

// Generated message map functions
protected:
H{{AFX_MSG(Wave)
[/ NOTE - the ClassWizard will add and remove member functions here.
/I}}AFX_MSG
DECLARE_MESSAGE_MAP(Q

i

I1{{AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif / 'defined(AFX_WAVE_H__50877B45_D6D5_11D2_AE2D 444553540001 INCLUDED )
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// Record h : header file
1/

#ifndef RECORDThread
#define RECORDThread_

#f Idefined(AFX_RECORD H_ 93A99C64 EIF1_11D2_AE2D 444553540001 INCLUDED )
#define AFX_RECORD H_ 93A99C64 EIF1_11D2_AE2D 444553540001 _INCLUDED _

¥
#f_MSC_VER >= 1000

#pragma once
#endif / MSC_VER >= 1000

#include "art3dlg.h"
#include "wave.h"
#define MAXSEGMENT 30

TR TR T L e T
// CRecord thread

class CRecord : public CWinThread

{
DECLARE_DYNCREATE(CRecord)

protected:
CRecord(); // protected constructor used by dynamic creation

// Attributes
public:
CArt3Dlg *m_pOwner;

// Operations

public:
' void SetOwner(CArnt3Dlg* pOwner) {m_pOwner=pOwner;};
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// BOOL Energy(CString namewav);
bool Auto(CString namewav);
bool editrecog(CString inputfilename,CString segmentfilename,CString resultfilename);

$

!
void KillThread();
void ClearUpThread();

/1 Overrides
// ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CRecord)
public:
"virtual BOOL InitInstance();
virtual int ExitInstance();
virtual int Run();
/I}}AFX_VIRTUAL

// Implementation

protected:
virtual ~CRecord();

// Generated message map functions
IH{{AFX_MSG(CRecord)

/I}AFX_MSG

DECLARE_MESSAGE_MAP()
|5

T T T

/I{{AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_RECORD _H_ 93A99C64 EIF1_11D2_AE2D_444553540001__INCLUDED )
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#endif // _RECORDThread_
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:

#f Idefined(AFX_VQLN_H__E03C8B83_26EB_11D2_AE2D_444553540001__INCLUDED )
#define AFX_VQLN_H__E03C8B83_26EB_11D2_AE2D_444553540001__INCLUDED_

#f MSC_VER >= 1000

#pragma once

#endif // _MSC_VER >= 1000

/1 Vqln.h : header file

i

#define vector_dimension 19
#define number of codebook 64

#define REJECT 0

#define ACCEPT 1

#define REJECT_VALUE 001
IR
// Vgln view

class Vqln : public CView

{

public:

[/protected:
VqlnQ; // protected constructor used by dynamic creation
/MECLARE_DYNCREATE(Vqln)

bool -open_all_file_vq(CString inputfilename
,CString  outputfilename
,CString  outputtextfilename
%

int find number_of frame_vq(void);

bool allocate_data_memory(void);

void read_training_set(void);

void find_codebook(void);

void random_start_centroid_from_training_set(void);

int check_distance(void);
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void copy_final centroid_to_previous_centroid(void);
void write_codebook_file(void);
void close_z-all_ﬁle_vq(void);
void RunVqln(CString inputfilename
,CString  outputfilename
,CString  outputtextfilename
)

/1 Attributes

public:

FILE *training_set_file;
FILE *codebook_file;

, FILE *codebook_text_file;
FILE *random_text_file;
FILE *distortion_text file;
float *training_set;
float *previous_centroid;
float *final_centroid;
char *min_index;

double vector_distance[number of_codebook];

// Operations
public:

// Overrides
// ClassWizard generated virtual function overrides
/1{{AFX_VIRTUAL(Vqln)
protected:
virtual void OnDraw(CDC* pDC);  // overridden to draw this view
/1}}AFX_VIRTUAL
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// Implementation
/fprotected:
public:
virtual ~VginQ;
#ifdef DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

// Generated message map functions
protected:
I{{AFX_MSG(Vgln)
// NOTE - the ClassWizard will add and remove member functions here.
I} }AFX_MSG
DECLARE_MESSAGE _MAP(
M

TR T TR T

N{{AFX_INSERT LOCATION}}
/f Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_VQLN_H__E03C8B83_26EB_11D2_AE2D_444553540001__INCLUDED )
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#f \defined(AFX_VQCOMDIA_H_ D86B65C1_2736_11D2_AE2D 444553540001 __INCLUDED,)
#define AFX_VQCOMDIA_H_ D86B65C1_2736_11D2_AE2D 444553540001 _INCLUDED_ -

#if_MSC_VER >= 1000
#pragma once

#endif / _MSC_VER >= 1000
// Vacomdia.h : header file

I/

T T
// Vqcomdia dialog

class Vqcomdia : public CDialog
{
/1 Construction
put}lic:
Vqcomdia(CWnd* pParent = NULL); // standard constructor

// Dialog Data
/1{{AFX_DATA(Vqcomdia)
enum { IDD = IDD_VQCOM };
CListBox m_listl;
CListBox  m_list
CString m_input;

CString m_number;
int number_of_file;
CString m_text;

* CString m_output;

| I}AFX_DATA

/ Overrides
// ClassWizard generated virtual function overrides
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/I{{AFX_VIRTUAL(Vqcomdia)

protected: -

virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
//}}AFX_VIRTUAL

// Implementation

protected:

/! Generated message map functions
IH{{AFX_MSG(Vqcomdia)
afx_msg void OnShowList(;
afx_msg void OnRUN();

afx_msg void OnSaveAs();
afx_msg void OnShowSave();
afx_msg void OnShowsave2();
II}}AFX_MSG
DECLARE_MESSAGE_MAP(Q

/{{AFX_INSERT_LOCATION}}
/] Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // defined(AFX_VQCOMDIA_H_ D86B65C1_2736_11D2_AE2D_444553540001__INCLUDED )
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#if \defined(AFX_VQCOM_H__F970D301_2730_11D2_AE2D_444553540001__INCLUDED )
#define AFX_VQCOM_H__F970D301_2730_11D2_AE2D_444553540001__INCLUDED_

#f MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
/{ Vgcom.h : header file

I

TR ey
/f Vqcom view

#define vector_dimension 19

#define number_of codebook 64

class Vqcom : public CView
{
public:
Ifprotected:
Vqcom(); // protected constructor used by dynamic creation
//  DECLARE_DYNCREATE(Vqcom)

bool open_codebook_and output_file(CString codebookfilename
,CString  codebook_i
ndex_file name .
,CString  codebookin
dextextfilename);
bool allocate_codebook _memory(void);
void read_codebook_file(void);
void get number of input_file_and_set_codebook_index_file pointer(int number_of input_file);
bool open_input_vector_file(CString input_vector_file_name);
int find_number_of_frame(void);
bool allocate_input_vector_and_min_index_memory(void);
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void read_mput_vector(void);

void find codebook_index(void);

void write_codebook_index_file(int file_number);

void free_input_vector_and min_index_memory(void);

void close_input_vector_file(void);

bool write_codebook_index_text_file(CString codebook_index_ﬁle_name);.
void free_codebook_memory(void);

void close_all_vq_file(void);

/ Attributes

public:

FILE *codebook_file;

FILE *codebook_index_file;

FILE *codebook_index_text_file;

FILE *input_vector_file;

float *codebook;

float *input_vector;

char *min_index;

double vector_distance[number_of_codebook];

// Operations
public:

/I Overrides
// ClassWizard generated virtual function overrides
H{{AFX_VIRTUAL(Vgcom)
protected:
virtual void OnDraw(CDC* pDC);  // overridden to draw this view
/I}}AFX_VIRTUAL

// Implementation

Page 2



vqecom.txt

[fprotected:
public:
virtual ~Vgcom();
#ifdef DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

// Generated message map functions
protected:
s /I{{AFX_MSG(Vgcom)
// NOTE - the ClassWizard will add and remove member functions here.
I1}}AFX_MSG
DECLARE_MESSAGE_MAP()

T T TR T T

H{{AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_VQCOM_H__F970D301_2730_11D2_AE2D_444553540001__INCLUDED )
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#f \defined(AFX_SEGMENT_H__CS72A8A5_2792_11D2_AE2D_444553540001_INCLUDED)
#define AFX_SEGMENT H__CS572A8A5_2792_11D2_AE2D_444553540001__INCLUDED_

#if _MSC_VER >= 1000
#fpragma once

#endif // _MSC_VER >= 1000
// Segment.h : header file

i

W TR T

// Segment view

class Segment : public CView
{
/fprotected:
public:
Segment(); // protected constructor used by dynamic creation
// DECLARE_DYNCREATE(Segment)

bool segmentEnergy(CString energyname
,CString segmentname
,CString segmenttextname
,CString summary
,int lowpercent
,int mininterval
,int minnumber

,int setno);

bool energy(CString namewav
,CString nameeng
,CString nameengtxt
,CString namewavtxt

,int sampleshift
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Lint samplewindow);

bool editwave(CString inputfilename,CString segmentfilename);
bool  editrecog(CString inputfilename,CString segmentfilename,CString resultfilename);

/1 Attributes

public:

#define MAXSEGMENT 30
// Operations

public:

I/ Overrides
// ClassWizard generated virtual function overrides
HI{{AFX_VIRTUAL(Segment)
protected:
virtual void OnDraw(CDC* pDC);  // overridden to draw this view
//}}AFX_VIRTUAL

// Implementation
[fprotected:
public:
virtual ~Segment();
#ifdef DEBUG
wvirtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

// Generated message map functions
protected:
H{{AFX_MSG(Segment)
/I NOTE - the ClassWizard wiil add and remove member functions here.
I1}}AFX_MSG
DECLARE_MESSAGE _MAP(Q
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IR TR AR T

/H{{AFX_INSERT _LOCATION}}
{/ Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_SEGMENT _H_ CS72A8A5_2792_11D2_AE2D_444553540001__INCLUDED )
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#f \defined(AFX_SEGANDRECOG_H__CDAD94A8_27B3_11D2 AE2D_444553540001_INCLUDED )
#define AFX_SEGANDRECOG_H_ CDAD94A8_27B3_11D2_AE2D_444553540001__INCLUDED_

#f MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
/I Segandrecog.h : header file
/3

I T T T T T
// Segandrecog dialog

class Segandrecog : public CDialog
{
{/ Construction
public:
Segandrecog(CWnd* pParent = NULL); // standard constructor

// Dialog Data
I1{{AFX_DATA(Segandrecog)
enum { IDD =IDD_SEG_RECOG };
CListBox m_list;

CString m_input;
II}}AFX_DATA

// Overrides
// ClassWizard generated virtual function overrides
/{{AFX VIRTUAL(Segandrecog)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
/I}}AFX_VIRTUAL
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// Implementation

protected:

// Generated message map functions
/I{{AFX_MSG(Segandrecog)
*afx_msg void OnShowList();
afx_msg void OnRun();

afx_msg void OnAddinput();
/I}}AFX_MSG
‘DECLARE_MESSAGE_MAP()

N{{AFX_INSERT LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_SEGANDRECOG H_ CDAD94A8 27B3_11D2_AE2D 444553540001 INCLUDED )
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#f |defined(AFX_RECOGDIA_H_ C572A8A4_2792_11D2_AE2D_444553540001_INCLUDED)
#define AFX_RECOGDIA_H__CS72A8A4_2792_11D2_AE2D_444553540001__INCLUDED_

#f_MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// Recogdia.h : header file

q

I T
// Recogdia dialog

class Recogdia : public CDialog
{
// Construction
public:
Recogdia(CWnd* pParent = NULL); // standard constructor

// Dialog Data
/1{{AFX_DATA(Recogdia)
enum { IDD = IDD_RECOG };
CListBox m_list;

CString m_input;
//}}AFX_DATA

I/ Overrides
// ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(Recogdia)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
/1}}AFX_VIRTUAL
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/{ Implementation

protected: R

/I Generated message map functions
/I{{AFX_MSG(Recogdia)

afx_msg void OnShow();

afx_msg void OnRUNQ;

afx_msg void OnInput();
II}}AFX_MSG
DECLARE_MESSAGE_MAP()

//{{AFX_INSERT_LOCATION}}

/1 Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // defined(AFX_RECOGDIA_H__CS72A8A4 2792 11D2_AE2D_444553540001__INCLUDED_)
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#f defined(AFX_RECOG_H__C572A8A3 2792_11D2_AE2D 444553540001 _INCLUDED)
#define AFX_RECOG_H__CS72A8A3 2792 11D2_AE2D_444553540001__INCLUDED_

#f _MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// Recog.h : header file

ir

#define numberofinodel 10

#define N1 6

#defineK 64
i
// Recog view

class Recog : public CView
{
[fprotected:
public:
Recog(); // protected constructor used by dynamic creation
//  DECLARE_DYNCREATE(Recog)
bool load_unknown_word_file(void);
bool allocate_memory(void);
bool load_model(int model_name);
void viterbi(int model);
int display_recognized_word(void);
void free_mem(void);

int auto_recog(CString input);

// Attributes

public:
FILE *input_wav_file;
FILE *parameter_file;
FILE *unknown_word_file;
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FILE ‘*result_file;
char T;
char *O;
double *dt;
char *ar;
char *q_st;
double *p_st;
float *Buf_aprime;
float *Buf_bprime;
FILE *model file;
CString *model_file_name;
float a[N1][N1];
float B[N1][K];
double d1{N1];

! double dmax;
int max_index;
char max_index_text{5];

// Operations
public:

{// Overrides
// ClassWizard generated virtual function overrides
I1{{AFX_VIRTUAL(Recog)
protected:
virtual void OnDraw(CDC* pDC);  // overridden to draw this view
/I}}AFX_VIRTUAL

// Implementation
/fprotected:

public:

virtual ~Recog();
#ifdef DEBUG
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virtual void AssertValid() const;
virtual void Dump(CDumpContexté& dc) const;
#endif

/] Generated message map functions
protected:
I{{AFX_MSG(Recog)
/I'NOTE - the ClassWizard will add and remove member functions here.
/I}}AFX _MSG
DECLARE_MESSAGE _MAP(

NI i i

I1{{AFX_INSERT_LOCATION}}
/I Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_RECOG_H__C572A8A3 2792 11D2_AE2D_444553540001_INCLUDED )
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#f defined(AFX_OMBINEDIA_H_ E03C8B81_26EB_11D2 AE2D_444553540001__INCLUDED,)
#define AFX_ OMBINEDIA_H__E03C8B81_26EB_11D2_AE2D_444553540001__INCLUDED_

#f _MSC_VER >= 1000

#pragma once

#endif // _MSC_VER >= 1000

/{ ombinedia.h : header file

{
IR T
// Combinedia dialog

class Combinedia : public CDialog
{
{// Construction
public:
Combinedia(CWnd* pParent = NULL); // standard constructor

// Dialog Data
N{{AFX_DATA(Combinedia)
enum { IDD = IDD_COMBINE };
CListBox  m_list;

CString m_list1;
CString m_list2;
//}}AFX_DATA

/I Overrides
// ClassWizard generated virtual fimction overrides
/1{{AFX_VIRTUAL(Combinedia)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
/I}}AFX_VIRTUAL
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/1 Implementation

protected:

/I Generated message map functions
II{{AFX_MSG(Combinedia)
afx_msg void OnOpen();

afx_msg void OnRun();
II}}AFX_MSG
DECLARE_MESSAGE_MAP(Q

/I{{AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // defined(AFX_OMBINEDIA_H_ E03C8B81_26EB_11D2_AE2D_444553540001__INCLUDED)
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#f \defined(AFX_LPC_H_ E24D24FC_263E_11D2_AE2D_444553540001__INCLUDED )
#define AFX_LPC_H__E24D24FC_263E_11D2_AE2D_444553540001__INCLUDED_

#if_MSC_VER >= 1000
#pragma once

#endif / MSC_VER >= 1000

/I LPC.h : header file

"

#define FRAME_LENGTH 300
#define SHIFT_LENGTH 100

#define ADAPTIVE 0.9375
#define PI 3.141592654

#define FIRST_CALL 1

#define NEXT CALL 2

#define P 12

#define N 19

/!

I T
// LPC view

class LPC : public CView

{

/lprotected:

public:
LPCQ); // protected constructor used by dynamic creation
//IDECLARE_DYNCREATE(LPC)

bool open_all_file(CString ﬁlename,CString Ipcfilename,CString textfilename);
int  prepare_data(void);
void find_preemphasis_and_window(void);

void find_autocorrelation(void);
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void find_coefficient(void);
void find_gain(void);

void find_cepstrum(void);

void find_weight(void);

void write_parameter_file(void);
void close_all file(void);

bool Ipc_dialog(CString filename,CString Ipcfilename,CString textfilename);
bool Combine(CString inputfilename,CString outputfilename);

// Attributes
public:
FILE *input_wav_file;
FILE *parameter_file;
FILE *text_file;
int signal[FRAME_LENGTH+1];
float preemphasisfFRAME_LENGTH+1],windowed[FRAME_LENGTH+1];
float R[P+1],A(P)[P1X[P}[P];
float phi[P+1];
float alpha[P+1];
float gain;
float cepstrum{N],weight[N];

FILE *outputfile;
FILE *inputfile;

// Operations
public:

// Overrides
// ClassWizard generated virtual function overrides
NI{{AFX_VIRTUAL(LPC)

protected:
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virtual void OnDraw(CDC* pDC);  // overridden to draw this view
//}}AFX_VIRTUAL

// ITmplementation
//Emtected:
pyblic:
virtual ~LPCQ;
#ifdef DEBUG
virtual void AssertValid( const;
virtual void Dump(CDumpContext& dc) const;
#endif

// Generated message map functions
protected:
I{{AFX_MSG(LPC)
/I NOTE - the ClassWizard will add and remove member functions here.
II}}AFX_MSG
~ DECLARE_MESSAGE_MAP(
b

TR R

I{{AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_LPC_H_ E24D24FC_263E_11D2_AE2D_444553540001__INCLUDED_)
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#if \defined(AFX_LIST_H__E24D24FD_263E_11D2 AE2D 444553540001 _INCLUDED )
#define AFX_LIST_H__E24D24FD _263E_11D2_AE2D_444553540001__INCLUDED_

#if _MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// List.h : header file

"

TR T T
// List dialog

class List : public CDialog
{
// Construction
public:
List(CWnd* pParent = NULL); // standard constructor

// Dialog Data
N1{{AFX_DATA(List)
enum { [DD =IDD_LIST };
CListBox m_list;
CString m_list1;

CString m:-list2;
//}}AFX_DATA

/{ Overrides
// ClassWizard generated virtual function overrides
I1{{AFX_VIRTUAL(List)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
/I}}AFX_VIRTUAL
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// Implementation

protected:

// Generated message map functions
N{{AFX_MSG(List)

afx_msg void OnOPENQ);

afx_msg void OnRUNQ;

afx_msg void OnLIST(;
I1}}AFX_MSG
DECLARE_MESSAGE_MAP()

//»{ {AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_LIST H_ E24D24FD_263E_11D2_AE2D_444553540001_ INCLUDED )
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#f ldefined(AFX_HMM_H__C572A8A1_2792_11D2_AE2D_444553540001__INCLUDED)
#define AFX_ HMM_H__C572A8A1_2792_11D2_AE2D_444553540001__INCLUDED_

#f_MSC_VER >= 1000
#pragma once

#endif // MSC_VER >= 1000
// HMM_.h : header file

"

#define N1 6

#ideﬁne K 64

#define ROUND 50

#define MIN_B  0.00001
IR T
/{ HMM view

class HMM : public CView
{
[fprotected:
public:
HMMOQ; // protected constructor used by dynamic creation
/MECLARE_DYNCREATE(HMM)
b:)ol open_file(CString observation_file_name
,CString model_file_name_hmm
,CString model_text_file_name_hmm);
int find_number of observation(void);
bool allocate_memory(void);
void random_abvalue(void);
void copy_abprime_to_ab(int w);
void find_If bt_value(int w,int v);
void scaling_If bt(int w,int v);
void find_logP(int w,int v);
void find A_AM_B_BM_prime(int w,int v);
void find_new_abvalue(int w);
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void save_model_file(void);
void RunHmm(CString codebookindexfilename,CString modelfilename,CString modeltextfilename);

I/ Attributes
public:
FILE *observation_file;

FILE *model_file;

FILE *model_text_file;
int v,maximum;
char *TI;

char *0O;

long double  *If_test,*Ifps,*Ifs,*Bt,*sc,*c1,*plog;
long double *cB_test,*Bts;

long double  aprime[N1][N1];

long double bprime[N1}{K];

long double a[N1][N1];

long double b{N1][K};

float Pi[N1];

long double  Plog[ROUND};

int w;

long double x[N1][N1];

long double Aprime[N1}{N1], AMprime[N1];

long double Bprime[N1][K], BMprime{N1], 11[N1];
long double y[N1][K], z[N1];

long double imb[N1];

float *Buf_aprime,*Buf_bprime,*Buf_Pi;

// Operations
public:

I/ Overrides

/f ClassWizard generated virtual function overrides
/{{AFX_VIRTUAL(HMM)
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protected:
virtual void OnDraw(CDC* pDC);  // overridden to draw this view
/I}}AFX_VIRTUAL

/l Implementation
/fprotected:
Qublic:
virtual ~HMMO;
#ifdef DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

// Generated message map functions
protected:
HI{{AFX_MSG(HMM)
/I NOTE - the ClassWizard will add and remove member functions here.
/1Y }AFX_MSG
DECLARE_MESSAGE_MAP(

NI TR T T T T ]

/1{{AFX_INSERT_LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // 1defined(AFX_HMM_H__C572A8A1_2792_11D2_AE2D_444553540001__INCLUDED )
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#f 'defined(AFX_HMM_H_ C572A8A1_2792_11D2_AE2D_444553540001__INCLUDED)
#define AFX_HMM_H__C572A8A1_2792_11D2_AE2D _444553540001__INCLUDED_

#if MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// HMM_h : header file

r

#define N1 6

#define K 64

#define ROUND 50

#define MIN_B 0.00001
WU TR T T
/} HMM view

class HMM : public CView
{
/fprotected:
public:
HMMOQ); // protected constructor used by dynamic creation
//DECLARE_DYNCREATE(HMM)
bool open_file(CString observation_file_name
,CString model_file_name_hmm
,CString model_text_file name hmm);
int find_number_of observation(void);
bool allocate_memory(void);
void random_abvalue(void);
void copy_abprime_to_ab(int w);
void find_If bt_value(int w,int v);
void scaling_If bt(int w,int v);
void find_logP(int w,int v);
void find A_AM_B_BM_prime(int w,int v);
void find_new_abvalue(int w);
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void save_model file(void);
void RunHmm(CString codebookindexfilename,CString modelfilename,CString modeltextfilename);

1l Attributes

public:

FILE *oi)servaﬁon_ﬁle;
FILE *model_file;
FILE *model _text_file;
int V,maximum;
char *T1;
char *O;

long double  *If_test,*1fps,*Ifs,*Bt,*sc,*c1,*plog;
long double *cB_test,*Bts;
long double  aprime[N1][N1];
long double bprime[N1}{K];
long double a[N1]{N1];
long double bIN1][K];
float Pi[N1];
long double  PloglROUND];
int w;
long double x[N1][N1};
long double Aprime[N1][N1], AMprime{N1};
long double Bprime[N1][K], BMprime[N1], 11[N1};
long double y[N1}{K], z[N1};
long double imb[N1];
*  float *Buf_aprime,*Buf_bprime,*Buf Pi;

// Operations
‘public:

[/l Overrides

/f ClassWizard generated virtual function overrides
H#{{AFX_VIRTUAL(HMM)
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protected: .
virtual void OnDraw(CDC* pDC);  // overridden to draw this view
/I}}AFX_VIRTUAL

// Implementation
//grotected:
public:
virtual ~HMMO);
#ifdef DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

{// Generated message map functions
protected:

NI{{AFX_MSG(HMM)
// NOTE - the Class Wizard will add and remove member functions here.

/I}}AFX_MSG
DECLARE_MESSAGE_MAP(

HIHTHIHHIHIHTUH T

H{{AFX_INSERT _LOCATION}}
// Microsoft Developer Studio will insert additional declarations immediately before the previous line.

Hendif // ldefined(AFX_HMM_H__C572A8A1 2792_11D2_AE2D_444553540001__INCLUDED )
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#f \defined(AFX_EDITWAV_H_ CDAD94A3_27B3_11D2_AE2D_444553540001__INCLUDED_)
#define AFX_EDITWAV_H__ CDAD94A3_27B3_11D2_AE2D_444553540001__INCLUDED_

#f MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
// Editwav.h : header file

1

W T LT T T T TR TR
// Editwav dialog

class Editwav : public CDialog
{
// Construction
public:
Editwav(CWnd* pParent = NULL), // standard constructor

// Dialog Data
I{{AFX_DATA(Editwav)
enum { IDD = IDD_EDITWAYV };
CListBox m_list;
CString m_inputl;
CString m_input2;
/1}}AFX DATA

// Overrides
// ClassWizard generated virtual function overrides
N{{AFX_VIRTUAL(Editwav)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
/I}}AFX_VIRTUAL
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// Implementation

protected:

/! Generated message map functions
I1{{AFX_MSG(Editwav)

afx_msg void OnShowList();
afx_msg void OnRUNQ;

afx_msg void Onlnput();
/I}}AFX_MSG
DECLARE_MESSAGE_MAP(

L

/I{{AFX_INSERT_LOCATION}}
/I Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // \defined(AFX_EDITWAV_H__ CDAD94A3 27B3_11D2_AE2D_444553540001_INCLUDED_)
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{/ art3Dlgh : header file
/)

#f \defined(AFX_ART3DLG_H_ E24D24EF 263E_11D2_AE2D_444553540001__INCLUDED )
#define AFX_ART3DLG_H__E24D24EF_263E_11D2_AE2D_444553540001__INCLUDED_

! .
#f_MSC_VER >= 1000

ffpragma once
#endif // _MSC_VER >= 1000

class CRecord;
class CArt3DIgAutoProxy;

I T TR T
/[ CArt3Dlg dialog

class CArt3Dlg : public CDialog

{
DECLARE_DYNAMIC(CArt3Dlg);
friend class CArt3DlgAutoProxy;

// Construction

;.)ublic:
CAnt3Dlg(CWnd* pParent = NULL); / standard constructor
virtual ~CArt3Dlg();

// Dialog Data
/1 {{AFX_DATA(CArt3Dig)
enum { IDD =IDD_ART3_DIALOG };
/ NOTE: the ClassWizard will add data members here
//}}AFX_DATA

// ClassWizard generated virtual function overrides
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afx_msg void OnCommandAuto();
afx_msg void OnCommandAutoPort();
afx_msg void OnEdit(;
INYAFX_MSG
DECLARE_MESSAGE_MAP()

/I{{AFX_INSERT LOCATION}}

/I Microsoft Developer Studio will insert additional declarations immediately before the previous line.

#endif // 'defined(AFX_ART3DLG_H__E24D24EF_263E_11D2_AE2D_444553540001__INCLUDED )
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Features

L

Complete DTMF Receiver
Low power consumption
Internal gain setting amplifier
Adjustable guard time
Central office quality
Power-down mode

Iinhibit mode

Backward compatible with
MT8870C/MT8870C-1

Applications

Receiver system for British Telecom (BT) or
CEPT Spec (MT8870D-1)

Paging systems

Repeater systems/mobile radio
Credit card systems

Remote control

Personal computers

Telephone answering machine

vDD VSS

1s02-cMos MT8870D/MT8870D-1
Integrated DTMF Receiver

ISSUE 5

Ordering Infosmation
MT8870DE/DE-1 18 Pin Plastic DAP
MT8870DS/DS-1 18 Pin SOIC
MT8870DN/DN-1 20 Pin SSOP

-40 °C to +85 °C

Description

The MT8870D/MT8870D-1 is a complete DTMF
receiver integrating both the bandsplit filter and
digital decoder functions. The filter section.uses
switched capacitor techniques for high and low
group filters; the decoder uses digital counting
techniques to detect and decode all 16 DTMF tone-
pairs into a 4-bit code. External component count is
minimized by on chip provision of a differential inpt
ampiifier, clock oscillator and latched three-state bus
interface.

vl

Chip Chip
Power Bias

4-1



MT8870D/MT8870D-1

1SO2-CMOS

o )

Pin Description

DOND NH WA=

SOENO bW N

2

Pin#
- M.
18 | 20 Name Description
o IN+  |[Non-Inverting Op-Amp (Input).
2 IN- Inverting Op-Amp (Input).
GS Gain Select. Gives access to output of front end differential amplifier for connection of

‘ feedback resistor.

'4 | 4 Vgei |Reference Voltage (Output). Nominally Vpp/2 is used to blas inputs at mid-rail (see Fig. 6
4l and Fig. 10). ,,
515 INH |Inhibit (Input). Logic high inhibits the detection of tones representing characters A, B, C

and D. This pin input is internally pulled down.
'6 | 6 | PWDN |Power Down (Input). Active high. Powers down the device and inhibits the oscillator. This
pin input is internally pulled down.
o OSC1 |Clock (Input).
0SC2 |Clock (Output). A 3.579545 MHz crystal connected between pins OSC1 and OSC2
completes the internal oscillator circuit.
.9 | 10| Vgg |Ground (Input). OV typical.
10| 11 TOE |Three State Output Enable (Input). Logic high enables the outputs Q1-Q4. This pin is
o pulled up internally.
11-112-| Q1-Q4 |Three State Data (Output). When enabled by TOE, provide the code corresponding to the
114 | 15 last valid tone-pair received (see Table 1). When TOE is logic low, the data outputs are high
‘ impedance.
15 | 17 StD  |Delayed Steering (Output).Presents a logic high when a received tone-pair has been
* registered and the output latch updated; returns to logic low when the voltage on SYGT falls
[ | below vTSi'

16 | 18 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected a
valid tone pair (signal condition). Any momentary loss of signal condition will cause ESt to
return ta a logic low.

17119 | SUYGT |Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vyg; detected at]
° St causes the device 1o register:therdetected tone-pair and update-the output latch. A
voltage less than Vg, frees:the device to accept a new tonerpair. The GT outputacts to
reset the external steering time-constant; its state is a function of ESt and the- voltage onr St.
18} 20 Vpp |Positive power supply (Input). +5V typical.
7, NC No Connection.
16
@
#-12



‘ Iso%-cmMos MT8870D/MT8870D-1

Functional Description

The MT8870D/MT8870D-1 monolithic DTMF
receiver offers small size, low power consumption
and high performance. Its architecture consists of a
bandsplit filter section, which separates the high and
low group tones, followed by a digital counting
section which verifies the frequency and duration of
the received tones before passing the corresponding
code to the output bus.

Filter Section

Separation of the low-group and high group tones is
achieved by applying the DTMF signal to the inputs
of two sixth-order switched capacitor bandpass
filters, the bandwidths of which correspond to the low
and high group frequencies. The filter section also
incorporates notches at 350 and 440 Hz for
exceptional dial tone rejection (see Figure 3). Each
filter output is followed by a single order switched
capacitor filter section which smooths the signals
prior to limiting. Limiting is performed by high-gain
comparators which are provided with hysteresis to
prevent detection of unwanted low-level signals. The
outputs of the comparators provide full rail logic
swings at the frequencies of the incoming DTMF
signals.

Decoder Section

Following the filter section is a decoder employing
digital counting techniques to determine the
frequencies of the incoming tones and to verify that
they correspond to standard DTMF frequencies. A
complex averaging algorithm protects against tone
simulation by extraneous signals such as voice while

n
>

teTa=(RC)IN(Vpp/Vrs)
(e AN oy Vot Vrsil]

providing tolerance to small frequency deviations
and variations. This averaging algorithm has been
developed to ensure an optimum combination of
immunity to talk-off and tolerance to the presence of
interfering frequencies (third tones) and noise. When
the detector recognizes the presence of two valid
tones (this is referred to as the “signal condition” in
some industry. specifications) the “Early Steering”
(ESt) output will go to an active state. Any
subsequent loss of signal condition will cause ESt to
assume an inactive state (see “Steering Circuit”).

Steering Circuit

Before registration of a decoded tone pair, the
receiver checks for a valid signal duration (referred to
as character recognition condition). This check is
performed by an external RC time constant driven by
ESt. A logic high on ESt causes v, (see Figure 4) to
rise as the capacitor discharges. Provided signal

PRECISE
DIAL TONES

X=350 Hz

Y=440 Hz

DTMF TONES

ATTENUATION

A=697 Hz

(dB)

B=770 Hz
C=852 Hz

D=841Hz
E=1209 Hz

F=1336 Hz
G=1477 Hz
H=1633 Hz
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condition is maintained (ESt remains high) for the
validation period (tgrp), V. reaches the threshold
(Vts1) of the steering logic to register the tone pair,
latching its comresponding 4-bit code (see Table 1)
into the. output latch. At this point the GT output is
activated and drives v, to Vpp. GT continues to drive
rfigh as: long as ESt remains high. Finally, after a
short delay to allow the output latch to setile, the
delayed steering output flag (StD) goes high,
signalling that a received tone pair has been
registered. The contents of the output latch are
made available on the 4-bit output bus by raising the
three state control input (TOE) to a logic high. The
steering circuit works in reverse to validate the
interdigit pause between signals. Thus, as well as
rejecting signals too short to be considered valid, the
receiver will tolerate signal interruptions (dropout)
too short to be considered a valid pause. This facility,
together with the capability of selecting the steering
time constants externally, allows the designer to
tailor performance to meet a wide variety of system
requirements.

Guard Time Adjustment

In many situations not requiring selection of tone
duration and interdigital pause, the simple steering
circuit shown in Figure 4 is applicable. Component
values are chosen according to the formula:

lrec=TpPtiaTP
li=lpatlgm )
The value of tpp is a device parameter (see Figure

11) and tpee is the minimum signal duration to be
recognized by the receiver. A value for C of 0.1 uF is

tG=(RECIn[Vipp/Viop-Vrss]
lgTa=(RCIn(Vpp/Vrsd
Re=(RAMAAY)

a) decreasing tap; (tarp<taTa)

tarP=(RC)INVoo (Voo-Vrsd]

Voo tara=(ReCy)in(V,
O R I eTa~ReCYIN(Vpp'Vrsd

! Re=(R{AY(Rr+F2

Digit | TOE | INH ESt Q, Q3 Qp Q4
ANY L X H Y4 Z Zz Z
1 H X H 0 0 0 1
2 H X H 0 0 1 0
3 H X H 4] 0 1 1
4 H X H 0 1 (0] 0
5 H X H o 1 0 1
6 H X H 0 1 1 0
7 H X H 0 1 1 1
8 H X H 1 0 0 0
9 H X H 1 0 0 1
0 H X H 1 0 1 o]
. H X H 1 0 1 1
# H X H 1 1 0 0
A H L H 1 1 0 1
B H L H 1 1 1 (0]
Cc H L H 1 1 1 1
D H L H 0 0 0 0
A H H L
B H H L undetected, the output code
will remain the same as the
c H H L |previous detected code
D H H L

Table 1. Functional Decode Tabtle

L=LOGIC LOW, H=LOGIC HIGH, Z=HIGH IMPEDANCE
X =DON'T CARE

recommended for most applications, leaving R to be
selected by the designer.

Different steering arrangements may be used to
select independently the guard times for tone
present (tgtp) and tone absent (tgya). This may be
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parameters
such as talk off and noise immunity. Increasing tpeg
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain signal condition long enough to be
registered. Alternatively, a relatively short tgec  with
a long tpg would be appropriate for extremely noisy
environments where- fast acquisition time and
immunity to tone drop-outs are- required. Design
information for guard time adjustment is shown in
Figure 5.
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Power-down and Inhibit Mode

A logic high applied to pin 6 (PWDN) will power down
the device to minimize the power consumption in a
standby mode. It stops the oscillator and the
functions of the filters.

Inhibit mode is enabled by a logic high input to the
pin 5 (INH). It inhibits the detection of tones
representing characters A, B, C, and D. The output
code will remain the same as the previous detected
code (see Table 1).

Differential input Configuration

The input arrangement of the MT8870D/MT8870D-1
provides a differential-input operational amplifier as
well as a bias source (Vget) Which is used to bias the
inputs at mid-rail. Provision is made for connection of
a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration,
the input pins are connected as shown in Figure 10
with the op-amp connected for unity gain and Vgg
biasing the input at '/,Vpp. Figure 6 shows the
differential  configuration, which permits the
adjustment of gain with the feedback resistor Rs.

Crystal Oscillator

The internal clock circuit is completed with the
addition of an external 3.579545 MHz crystal and is
normally connected as shown in Figure 10 (Single-
Ended Input Configuration). However, it is possible to
configure several MT8870D/MT8870D-1 devices
employing only a single oscillator crystal. The
oscillator output of the first device in the chain is
coupled through a 30 pF capacitor to the oscillator
input (OSCH1) of the next device. Subsequent devices
are connected in a similar fashion. Refer to Figure 7
for details. The problems associated with
unbalanced loading are not a concern with the
armangement shown, i.e., precision balancing
capacitors are not required.

Rttt Ampir
R4=R,=R:=100 kQ
Ry=60kQ; Ry=37.5 kO

RoRs

Ro+R5
VOLTAGE GAIN (A, diff)= gi
1

All resistors are £1% tolerance.

1
o= All capacitors are £5% tolerance.

Ry

INPUT IMPEDANCE

. 1\?2
(@inpirr) =2/ R2+ (’u'i:")

To OSC1 of next
88700/MT8870D-1

—

C=30 pF
X-al=3.579545 MHz

Parameter Unit Resonator-
R1 Ohms 10.752
L1 mH 432
C1 pF 4.984
ca pF 37.915
Qm - 896.37
Af % #0.2%

Table 2. Recommended Resonator Speciﬁwtions'
Note: Qm=quality factor of RLC mode, i.e., 1/211fR1C1.
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#

® | -
pplications

ECEIVER SYSTEM FOR BRITISH TELECOM
PEC POR 1151 tarp=(ReCYINVpo/ Voo Vrsd]

e circuit shown in Fig. 9 illustrates the use of

T8870D-1 device in a typical receiver system. BT taratFsCoint VooV
ac defines the input signals less than -34 dBm as
@ non-operate level. This condition can be attained Ap=(R1F(Ar+Az)
y choosing a suitable values of Ry and Ry to
rovide 3 dB attenuation, such that -34 dBm input
gnal will correspond to -37 dBm at the gain setting
in GS 6f MT8870D-1. As shown in the diagram, the
mponent values of Rz and C, are the guard time
uirements when the total component tolerance is Notes:

§%. For better performance, it is recommended to S;ZB_BZM“ iz
lTGe the non-symmetric guard time circuit in Fig. 8. Cy=100nF £ 5%
L J
o
@
Voo
,—
C,
ome O—1 =c,
Input Ry MT8870D-1
X — 1IN+ = Voo ]_T
—{ | IN- SYGT j—j
—{] Gs ESt{ — R3
Re L] Vau soF——0
O———{ il ——0 ;
| O———pwon @3 }—1+—0
‘ 0SC 1 e[ —1—-20 NOTES:
ol | “LgFosc2  atf3——0 Ry = 102KQ + 1%
. O ves Toe—! Rp=71.5KQ £ 1%
: R = 390KQ +1 %
‘ 77 C1,Co = 100 nF£ 5% -
Xy = 3.579545 MHz +0.1% 2
Vpo=5.0Vi5%
o
},
N ‘ igure 9 - Single-Ended Input Configuration for BT or CEPT Spec
®
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Absolute Maximum Ratings?!

Parameter Symbol Min Max Units
1 | DC Power Supply Vottage Voo 7 Vv
2 | Voltage on any pin Vi Vss-0.3 Vpp+0.3 Vv
3 | Current at any pin (other than supply) Iy 10 mA
4 | Storage temperature Tsta -65 +150 °C
5 | Package power dissipation Pp 500 mw
e ot 16 1 1 S0, P load Soldased fo paara.  CPermon under these condiions s notimpled.
Recommended Operating Conditions - vottages are with respect to ground (Vgg) unless otherwise stated.
Parameter Sym | Min | Typt | Max | Units Test Conditions
1 | DC Power Supply Voltage Vpp | 475 5.0 5.25 A
2 | Operating Temperature To -40 +85 °C
3 | Crystal/Clock Frequency fc 3.579545 MHz
4 | Crystal/Clock Freq.Tolerance Afc 0.1 %
+ Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.
DC Electrical Characteristics - vp5=5.0v+ 5%, V5s=0V, -40°C < Tg < +85°C, unless otherwise stated.
Characteristics Sym | Min | Typ*|{ Max | Units Test Conditions
1 3 Standby supply current Iobq 10 25 HA | PWDN=Vpp
P | Operating supply current lop 3.0 9.0 mA
t Power consumption Po 15 ' mW |fc=3.579545 MHz
Y
4 High level input Vi 3.5 vV  |Vpp=5.0V
5 Low level input voltage Vi 1.5 V  |Vpp=5.0V
6 | , {Input leakage current h/he 0.1 pA | Vin=Vggor Vpp
7 g Pull up (source) current Iso 75 20 uA | TOE (pin 10)=0,
u Vpp=5.0V
8 ; Pull down (sink) current Ist 15 45 A | INH=5.0V, PWDN=5.0V,
Vpp=5.0V
9 Input impedance (IN+, IN-) Rin 10 MQ |@1kHz
10 Steering threshold voltage Vrst 22 24 25 V.  |Vpp=5.0V
i1 Low level output voltage VoL Vggt0.03| V |Noload
12 8~ High level output voltage Vou | Vpp-0.03 V  |No load
13 | T | Output low (sink) current loL 1.0 25 mA {Voyur=04V
14- 3. Qutput high (source) current | lop 0.4 08 mA |Vour=46V
15 ; VRet OUtpUt voltage VRet 23 25 2.7 V  |Noload, Vpp =5.0V
16 Vget OUtpUL resistance Ror 1 kQ _

$ Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.




Characteristics Sym | Min | Typt | Max | Units Test Conditions
| 1 | Input leakage current 100 nA | Vgg<ViN<Vpp
2 | Input resistance Ry 10 MQ
3 | Input offset voitage Vos 25 mV
4 | Power supply rejection PSRR | 50 dB 1 kHz
5 | Common mode rejection CMRR | 40 dB 0.75V<Vy<4.25V biased
atVget=25V
6 | DC open loop voltage gain AyoL 32 dB
7 | Unity gain bandwidth 0.30 MHz
8 | Output voltage swing 4.0 Vpp | Load2100kQtoVgs@ GS |
9 | Maximum capacitive load (GS) 100 pF
10 | Resistive load (GS) 50 kQ
| 11 | Common mode range Vewu 25 Vpp | No Load

!TSB?OD/MT8870D-1 ISO2-CMOS

Dperatf ng Characteristics - vpo=5.0v+5%, Vss=0V, 40°C < T < +85°C ,uriless otherwise stated.
sain Setting Amplifier

MT8870D AC Electrical Characteristics - vpp=5.0v 25%, Vgs=0V, -40°C s Tg < +85°C,, using Test Circuit shown in

Figure 10.
Characteristics Sym Min Typ* | Max | Units Notes*
L ] :ga;:ied;r;%zt"s‘:)g::;tleles\‘liglg a(l;each -29 +1 dBm 1,2,3,5,6,9
27.5 869 | mVaus | 1,2,35,6,9
2 | Negative twist accept dB | 236912
3 | Positive twist accept dB 2,3,6,9,12
4 | Frequency deviation accept +1.5% £2Hz 2359
5 | Frequency deviation reject +3.5% 2,359
6. | Third tone tolerance -16 dB 2,34,59,10
7 | Noise tolerance -12 dB 2,3,4,5,7,9,10
8 | Dial tone tolerance +22 dB 2,345,891

W,

1. dBm= decibels above or below a reference power of 1 mW into a 600 ohm load.
2. Digit sequence consists of all DTMF tones.

3. Tone duration= 40 ms, tone pause= 40 ms.
4. Signal! condition consists of nominal DTMF frequencies.

5. Both tones in composite signal have an equal amplitude.
6. Tone pair is deviated by 1.5 %+t 2 Hz.
7. Bandwidth timited (3 kHz ) Gaussian noise.
8. The precise dial tone frequencies are (350 Hz and 440 Hz) +2 %.
9. For an error rate of better than 1 in 10,000.
10. Referanced to lowest level frequency component in DTMF signal.

11. Referenced to the minimum valid accept

tevel.

12. Guaranteed by design and characterization.

4-18
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Iso2-cmMos MT8870D/MT8870D-1

MT8870D-1 AC Electrical Characteristics - vpo=5.0v#5%, V=0V, 40°C < T < +85°C, using Test Circuit shown

in Figure 10.
Characteristics Sym Min Typ* | Max | Units Notes*
1| e oo oo o] 129589
21.8 869 | mVpus | "
. ) -37 dBm | TestedatVpp=5.0V
2 | Input Signal Level Reject 12,3569
10.9 MVams
3 | Negative twist accept 8 ds 2,3,6,9,13
4 | Positive twist accept 8 daB 2,3,69,13
5 | Frequency deviation accept +1.5%+2Hz 2359
6 | Frequency deviation reject +3.5% 23,59
7 1 Third zone tolerance -18.5 dB 2,3,459,12
8 | Noise tolerance -12 dB 2,34,5,7,9,10
9 | Dial tone tolerance +22 dB 2,3,4,5,8,9,11
t Typical figures are at 25 °C and are for design aid only: not guaranteed and not subject to production testing.
*NOTES

. dBm= decibels above or below a reference power of 1 mW into a 600 ohm load.
. Digit sequence consists of all DTMF tones.

. Tone duration= 40 ms, tone pause= 40 ms.

. Signal condition consists of nominal DTMF frequencies.

. Both tones in composite signal have an equal amplitude.

. Tone pair is deviated by 31.5 %t 2 Hz.

. Bandwidth limited (3 kHz ) Gaussian noise.

. The precise dial tone frequencies are (350 Hz and 440 Hz) +2 %.

. For an error rate of better than 1 in 10,000.

10. Referenced 1o lowest level frequency component in DTMF signal.

11. Referenced to the minimum valid accept level.

12. Referenced 1o Fig. 10 input DTMF tone level at -25dBm (-28dBm at GS Pin) interference frequency range between 480-3400Hz.
13. Guaranteed by design and characterization.

OO~NDBRIWN =
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[
AC Electrical Characteristics - vpp=5.0v45%, Vge=0V, -40°C < To < +85°C, using Test Circuit shown in Figure 10.
Characteristics Sym | Min | Typ* | Max | Units | Conditions
@] 1 Tone present detect time top 5 11 14 ms |Note 1
2 | 1 {Tone absent detect time toa 0.5 4 85 ms |Note 1
‘3 ala Tone duration accept taec 40 ms |Note 2
4 b“ Tone duration reject tees | 20 ms |Note 2
i 5 | G |interdigit pause accept to 40 ms |Note2
®s Interdigit pause reject too 20 ms |Note?2
7 Propagation delay (St to Q) tra 8 1 us |TOE=Vpp
8 | o |Propagation delay (St to StD) tpsip 12 16 us |TOE=Vpp
, 9 Erj Output data set up (Q to StD) tasio 34 us |TOE=Vpp
i@ | 70| © [Propagation delay (TOEto Q ENABLE) | tere 50 ns |load of 10 kO,
] T 50 pF
11| ° [Propagation delay (TOE to Q DISABLE)| terp 300 ns |load of 10 kQ,
! 50 pF
12 g Power-up time tey 30 ms {Note3
Py 13 \ﬁ/ Power-down time trp 20 _ ms
14 Crystal/clock frequency fo |3.5759 | 3.5795 | 3.5831 | MHz
' 15 E Clock input rise time tLHeL 110 ns |Ext. clock
16 | o |Clock input fall time tHicL 110 ns |Ext. clock
ol ﬁ Clock input duty cycle ' DCq | 40 50 60 % |Ext. clock
18 Capacitive load (OSC2) CLo 30 pF
1+ Typical figures are at 25°C and are for design aid only: not guaranteed and not subject 1o production testing.
I! '?ﬁ:gef.onrxgaura g}gggbﬁglg:‘ggggrs?:rieﬁgn;yéﬁce specifications. The adjustable settings of these minimums and maximums
are recommendations based upon network requirements.
® 3 With valid tone present at input, 1py equals time from PDWN going low untii ESt going high.

NOTES:

Ry.Rp=100KQ + 1%
R4=300KQ+ 1%
C1,Co=100 nF £ 5%
X-tal=3.579545 MHz + 0.1%
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<
; \HIGH IMPEDANCE ————
Q- DECODED TONE # (n-1) IX #n #(n+1)
l ) NI
t
tesp—3l ke~ | I
1 I |
StD 1
TOE v e :
_ EXPLANATION OF EVENTS .

A) TONE BURSTS DETEGTED, TONE DURATION INVALID, OUTPUTS NOT UPDATED.

B) TONE #n DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS

) END OF TONE #n DETEGTED, TONE ABSENT DURATION VALID, OUTPUTS REMIAN LATCHED UNTIL NEXT VALID

TONE.

D) OUTPUTS SWITCHED TO HIGH IMPEDANGE STATE. I
‘E) TONE #n + 1 DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS (CURRENTLY
) HIGH IMPEDANGE).

'F) ACCEPTABLE DROPOUT OF TONE #n + 1, TONE ABSENT DURATION INVALID, OUTPUTS REMAIN LATCHED.
{ G) END OF TONE #n + 1 DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATCHED UNTIL NEXT

RN TOM

VALID TONE.

g EXPLANATION OF SYMBOLS

E Vln

; ESt

E SVGT

- Q-Qy
StD
TOE

- FEC

" trec

Yo

DTMF COMPOSITE INPUT SIGNAL.

EARLY STEERING OUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES.
STEERING INPUT/GUARD TIME OUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT.
4-BIT DECODED TONE OUTPUT.

DELAYED STEERING OUTPUT. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE
REQUIRED GUARD TIME THUS CONSTITUTING A VALID SIGNAL.

TONE QUTPUT ENABLE (INPUT). A LOW LEVEL SHIFTS Q4-Q, TO ITS HIGH IMPEDANCE STATE.
MAXIMUM DTMF SIGNAL DURATION NOT DETECED AS VALID

MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION

MAXIMUM TIME BETWEEN VALID DTMF SIGNALS.

MAXIMUM ALLOWABLE DROP OUT DURING VALID DTMF SIGNAL.

TIME TO DETECT THE PRESENCE OF VALID DTMF SIGNALS.

TIME TO DETECT THE ABSENCE OF VALID DTMF SIGNALS.

GUARD TIME, TONE PRESENT. .
GUARD TIME, TONE ABSENT.

igure 11 - Timing Diagram
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LF353

&National Semiconductor

LF353 Wide Bandwidth Dual

JFET Input Operational Amplifier

General Description.

Features

These devices are low cost, high speed, dual JFET input W Internally trimmed offset voltage 10 mV
operational amplifiers with an internally rimmed input offset = Low input bias current S50pA
voltage {BI-FET IIT¥ technology). They require low supply  m Low input noise voitage 25 nv/{Rz
current yet maintain a large gain bandwidth product and fast  w Low input noise curent 0.01 pA/fHZ
slew rate. In addition, well matched high voitage JFET input g wide gain bandwidth 4 MHz
devices provide very low input bias and offset curents. The u High siew rate 13v/
LF353 is pin compatible with the standard LM1558 allowing ! ps
designers to immediately upgrade the overall performance ® Low supply current 3.6 mA
of existing LM1558 and LM358 designs. u High input hlmpedance 10120
" R X . Low total harmonic distortion Ay=10, <0.02%
These amplifiers may be used in applications such as high . N '
speed integrators, fast D/A converters, sample and hold RL= 10k, Vp=20Vp-— p, BW=20 Hz-20 kHz
circuits and many, other circuits requiring low input offset ™ Low 1/t noise comer 50 Hz
voltage, low input bias current, high input impedance, high ~ ® Fast settling time to 0.01% 2 ps
slew rate and wide bandwidth. The devices also exhibit fow
noise and offset voltage drift.
Typical Connection Connection Diagrams
Ay
Veo
O—N.\‘N—‘ 7 Metal Can Package (Top View) .
v
—0 :
ourruta (1 ouTrur 8
o
INVERTING INVERTING
INPUT A mruT 8
. RORAAVERTING J nuutnvunn:
Vet 1NPUT A ° Ut e .
A ad
. b3 R Order Number LF353H
Simplified Schematic - See NS Package Number HO8A
1/2 Duat
Vec O
Dual-in-Line Package {Top View)
- Vo ouTrT A = J L
INVERTING INPUT A -i' 7—' ouTRUT S -
nominverming 3| = M L o
NPT A
L §  nowm
v eyt 2
INTERRALLY ':'f,f.:"gﬁ“' Order Number LF353M or LF353N
Thanto See NS Package Number MOSA or NOSE
“Vge O
TL/H/5849-1
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Absolute Maximum Ratings . )

B H ¢ . N .
It Military/Aerospace specified devices are required, Lead Temp. (Soldering, 10 sec.) 260°C
please contact the National Semiconductor Sales Soldering Information
Oftfice/Distributors for availability and specifications. Ouakin-Line Package
Supply Voltage .. +18v Soldering (10 sec.) 260°C
c o cimat i kage -
power Dissipation {Note 1) Small Outline Pac!
| Vapor Phase (60 sec.) B 215°C
Operating Temperature Range 0*Cto -: 72:(; Infrared (15 sec.) 290°C
Ti(MAX) 5 See AN-450 “Surface Mounting Methods and Their Efftect
Ditterential Input Voltage £30V on Product Reliability” for other methods of soldering sur-
Input Voltage Range (Note 2) £15V face mount devices.
Qutput Short Circuit Duration Continuous ESD Tolerance (Note 7) 1700V
Storage Temperature Range —685'Cto +150°C 934 M Package T8O
DC Electrical Characteristics (Note 4)
Symbol Parameter Conditions LF353 . Units
Min Typ Max
Vos Input Offset Voltage Rg= 10k, To=25'C 5 - 10 mv
Over Temperature - . 13 mv
AVps/AT Average TC of Input Offset Voltage RAg=10kN 10 pv/rC
los Input Offset Current : Tj=25°C, {Notes 4, 5) 25 100 pA
Tj<70°C , . 4 “ nA
I Input Bias Current Ty=25"C, (Notes 4, 5) 50 200 pA
Tj<70°C 8 nA
AN input Resistance Tj=25°C 1012 n
AvoL Large Signal Voltage Gain Vg= 215V, Ta=25C " 25 100 V/mVv
Vo= +10V, R =2kl .
Over Temperature 15 V/mv
Vo Qutput Voltage Swing Vg= =15V, R = 10kN 12 £13.8 '
Vem Input Common-Mode Voltage = +15 v
Range Ved Fav i 3 -12 \
CMRR Common-Mode Rejection Ratio Rs< 10k | 70 100 d8
PSRA Supply Voltage Rejection Ratio (Note 6) 70 100 - dB
Is Supply Current ¥ j 36 6.5 mA

AC Electrical Characteristics (ot 4)

Symbol. Parameter Conditlons LF3s3 Units
Min Typ Max
Amplifier to Amplifier Coupling Tao=25C, {=1Hz~20 kHz —120 48
{Input Reterred)
SR Slew Rate Vg= 215V, T =25°C 8.0 13 V/ps
GBW ¢ Gain Bandwidth Product s Vg= 215V, Ta=25C 2.7 4 MHz
- i .Equwglent Input Noise Voitage 'fl': ’=o205.;(:i.zﬂs =100Q, 16 VTS
in -Equivalent Input Noise Current Tj=25C, t=1000 Hz 0.01 pA/HZ
Note 1: For cperating at tomp o3, the device must be derated based on a thermal resistance of 115°C/W typ j to ambient for the N p v

and 158°C/W typ junction to ambient lor the H package.

Note 2: Unless otherwise specified the absolute maximum negative input vortage is equal 1o the negative power supply voitage.
Note 3: The power dissipation imit, however, cannot be exceeded.

Note 4:-These specifications apply for Vg = = 15V and 0°CSTA< +70°C. Vos, ig and lgg are measured at V=0,

Note 5: The input bias are unct g which i y double for every 10°C | inthe . Ti. Dua to the limited
production tast time, the input bias currents measured are corrsiated o juncion In normal ton the junct fises above the ambient
lemp«amuamolinumalmdsssuﬁomPD.T'-TA+0MPDm0uismomm E from junction to ambi Use of a heat sink is
recommended i input bias current is to be kept to & minkmum.

Note 8: Supply voltage rejection ratio is measured for both supply mags [ ing or d ing sk in with practi

Vg = £6Vio 215V,
Hote 7: Human body modal, 1.5 kf in sades with 100 pF.

1-55

€547



LF353

Typical Performance Characteristics

INPUT BIAS CURRENT [pA)

POSITIVE COMMONMODE inpuY
VOLYAGE LIMIT (V)
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Typical Performance Characteristics (continueq)

Distortion vs Frequency
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LF353

Pulse Response
Small Signaling Inverting

OUTPUT VOLTAGE SWING (50 mV/DIV]

TIME (0.2 u2/DIV)

TUH/5849-4

Large Signal Inverting

OUTPUT VOLTAGE SWING (SV/DIV)

TL/H/5849-8

Y

Small Signal Non-Inverting

OUTPUT VOLTAGE SWING (50 mV/DIV)

TIME (0.2 2/0IV)

TU/H/S849

Large Signal Non-Inverting

OUTPUY VOLTAGE SWING (5V/DIV)

TIME (2 us/0IV)
TL/H/584

Current Limit (R = 100Q)

QUTPUT VOLTAGE SWING (1V/D1V)

) ‘Application Hints

These devices are op amps with an intemally timmed input
offset voltage and JFET input devices (BI-FET l). These
JFETs have large reverse breakdown voltages from gate to
source and drain eliminating the need for clamps across the
inputs. Therefore, large differential input voitages can easily
be accommodated without a farge increase in input current.
The maximum differential input voltage is independent ot
the supply voitages. However, neither of the input voltages
shouid be allowed to exceed the negative supply as this will
cause large cuments to flow which can resultin a destroyed
unit.

s

TIME (5 ;=/01V)

TI/H/5649-8

Exceeding the negative common-mode limit on either i
will force the output to a high state, patentially causir
reversal of phase to the output. Exceeding the neg:
common-mode limit on both inputs will force the amp
output to a high state. In neither case does a latch o
since raising the input back within the common-mode rz
again puts the input stage and thus the amgplifier in a no
operating mode.
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Application Hints (Continued)

Exceeding the pasitive common-moda limit on a single input
will not change the phase of the output; however, if both
inputs exceed the limit, the output of the amplifier will be
torced to a high state.

The amplifiers will operate with a common-mode input voit-
age equal to the positive supply; however, the gain band-
width and slew rate may be decreased in this condition.
when the negative common-mode voltage swings to within
3V of the negative supply, anincrease in input offset voltage
may occur.

gach amplifier is individually biased by a zener reference
which allows normal circuit operation on £6V power sup-
plies. Supply voltages less than these may resuit in lower
gain bandwidth and slew rate.

The amplifiers will drive a 2 kQ load resistance to £10V
over the full temperature range of 0°C to +70°C, If the am-
plifier is forced to drive heavier load currents, however, an
increase in input offset voltage may occur on the negative
voitage swing and finally reach an active current limit on
both positive and negative swings.

Praecautions shouid be taken to ensure that the power sup-
ply for the integrated circuit never becomes reversed in po-
larity or that the unit is not inadvertently instailed backwards

Detailed Schematic

Vee O— <>

in a socket as an unlimited current surge through the result.
ing forward diode within the IC could cause fusing of the
intaral conductors and result in a destroyed unit

As with most amplifiers, care should be taken with lead
dress, component placement and supply decoupling in or-
der to ensure stability. For example, resistors from the out-
put to an input should be placed with the body close to the
input to minimize “pick-up” and maximize the frequancy of
the feedback pole by minimizing the capacitance from the
input to ground.

A teedback pole is created when the feedback around any
amplifier is resistive. The parallel resistance and capaci-
tance from the input of the device (usually the inverting in<_
put) to AC ground set the frequency of the pole. In many
instances the frequency of this pole is much greater than’
the expected 3 d8 frequency of the closed loop gain and
consequently thera is negligible effect on stability margin.
However, if the feedback pole is less than approximately 6
times the expected 3 dB8 frequency a lead capacitor should
be placed from the output to the input of the op amp. The
value of the added capacitor shouid be such that the RC
time constant of this capacitor and the resistance it parallels
is greater than or equal to the original feedback pole time
constant.

Q13

¢ b1 ]
as
RS
3
a7 —0Vg
Re
0
a7
L Qe
017; < Hﬂ!

10 20 b

0z A8
160

TUH/$849-9
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Typical Applications

GAIN {28)

Three-Band Active Tone Control

800ST - CUT
005
1uf
I F“ " 100k
0,005
<
16k 100¢
4
t l 0.022
1.8 5a0 I
t Ilnmos
(NOTEQ
B R wore 2 1
1§ =
N |

]
i 1
£ . L
¥ !
-1 11
-15 {NOTE 3)
-20 I (NU\"El '
10 100 1% 10k 100k
FREQUENCY (Ha

Note 1: All controis flat.

Note 2: Bass and treble boost, mid flat.
Note 3: 8ass and treble cut, mid flat.
Note 4: Mid boost, bass and reble flat.
Note §: Mid cut, bass and treble flat.

« Al potentiometars are linear taper
* Use the LF347 Quad for stereo applications

BASS
11k
1% MIG-AANGE
16 .
—_va—l‘ p
4
1.8k
e AAA e
TREBLE
§
—Q 0UT
5
T




Typical Applications (continueq) )
Improved CMAR Instrumentation Amplifier
s
I8 iy ] JaN
-
G
L -
a2
n
Ve .
SN )
?
J 1IN
— [
1= - A
:_[_. 7=
p Ve vy
A 1
hid1 -vg
SEPARATE
2R2 ) RS
Ay = +1 =
Y ( R1 R4
777 and == are separace isolated grounds
Matching of R2's, R4's and RS's control CMRR
With Ay = 1400, resistor matching = 0.01%: CMRA = 136 d8
® Very high input impedance
® Super high CMRR
- Fourth Order Low Pass Butterworth Fiiter
¢
[}
Il
i 15V
ar R?
i 440 3 N
Vmo-—vv\,—J +. ar
' C
¢t 1205183 AN
LT
R -
- 1
L] ~a
m R
® Corner traquency (f.) = /_-_1 . —_1
R1R2CC1 2 R1‘R2'CCt
Pazsband gain (Ho) = (1 + R4/R3) (1 + R4°/R3)

First stage Q= 1.31
Second stage Q = 0.541
Circuit shown uses nearest 5% tolerance resistor vaiues f

or a filter with a corner frequency of 100 Hz and 2 passhand gain of 100
Offsat nulling necessary for accurate OC performance

TUH/SE49-11
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Typical Applications (Continueq)

Fourth Order High Pass Butterworth Fliter

VWA~
¢

1 1 T 1
vt -V’Rmzc! ‘o V[m'nz'cz ‘=
» Passband gain (Ho= (1+RA4/RAJ) (1 +R4'/RI’)

« Firststage Q = 1.31
s Second stage Q = 0.541

« Circuit shown uses closest 5% tol-mrcsiswrvaluesloraﬁn«vdmlccm«frmol 1 kHz and a passband gain of 10.

* Comer freq

Ohms to Volts Converter

Your* IV
FULLSCALE

4

e
MU 2

LO-!!V

TUM/5840-13

v
v, X R
O-R %

Whare RiApOER i8 the resistance trom switch St pole to pin 7 of the LFIS3.
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#{{AFX_DATA_INIT(CAboutDlg)
#)AFX_DATA_INTT

void CAboutDlg::DoDaaExchangc(CDataExchange® pDX)
{
CDiatog::DoDataExchange(pDX);
H{{AFX_DATA_MAP(CAboutDIg)
HYJAFX_DATA_MAP

BEGIN_MESSAGE_MAP(CAboutDIg, CDialog)
H{{AFX_MSG_MAP(CAboutDlg)
1/ No message handlers
I AFX:MSG_MAP
END_MESSAGE_MAPO

THUTIRIR IO T
// CAn3DIg dialog

IMPLEMENT :DYNAMIC(CAn3Dlg, CDialog):

CAn3Dig::CAr3DIg(CWnd® pParcnt):CDialog(CAn3Dlg::IDD, pParcat)
{
#{{AFX_DATA_INIT(CAr3Dig)
HY}AFX_DATA_INIT
11 Note that Loadicon docs not require a subsequent Destroylcon in Wind2
m_hicoo=AfxGetApp(->Loadlcon(IDR_MAINFRAME)
m_pAutoProxy=NULL;
m_pRECORDThread=NULL;

hEventDone=CreatcEvent(NULL,FALSE,FALSENULLY),
h@ventDead=CreateEvent(NULL FALSE,FALSE NULL),
hEventKill=CreateEvent(NULL,FALSE, FALSE,NULL);

)

CAm3DIg::~CAn3Dig0
{
1 1f there is an automation proxy for this dialog, set
1/ its back pointer 10 this dialog to NULL, so it knows
/1 the dialog has been deleted.
fiim_pAutoProxy!=NULL) m_pAutoProxy->m_pDialog=NULL;
if{m_pRECORDThread!=NULL) m_pRECORDThread->Kill Thread();

CloscHandle(hEventDone);

CloseHandic(hEventDesd);

CluseHandlc(hEventKiil); .
}

void CAn3DIg:: DoDataExchange{CDataExchange* pDX)
{

CDialog::DoDataExchange(pDX);
I{{AFX_DATA_MAP(CAr33Dlg)
H}JAFX_DATA_MAP

}

BEGIN_MESSAGE_MAP(CAt3DIg, CDialog)
H{{AFX_MSG_MAMCAn3DIg)
ON_WM_SYSCOMMANDO
ON_WM_PAINTO
ON_WM_QUERYDRAGICONQ
ON_WM_CLOSEQ
ON_BN_CLICKED(IDC_BUTTON1, OnRuslpc)



ON_BN_CLICKED(IDC_BUTTON2, OnRunCorubinc)
ON_BN_CLICKED(IDC_BUTTON3, OnRunVqa)
ON_BN_CLICKEDXIDC_BUTTON4, OnRuaVacmp)
ON_BN_CLICKED(IDC_BUTTONS, OnRunHMM)
ON_BN_CLICKED(IDC_BUTTONS, OnRocogmanual)
ON_BN_CLICKED(IDC_BUTTON 10, OnScgmeating)
ON_BN_CLICKED(IDC_BUTTONS, OnEncrgy)
ON_BN_CLICKED(IDC_BUTTON?7, OnScgRecog)
ON_BN_CLICKED(IDC_BUTTONS, OaPORT)
ON_BN_CLICKED(IDC_BUTTON12, OnCommandManual)
ON_BN_CLICKEIXIDC_BUTTON13, OnCommandAuto)
ON_BN_CLICKED(IDC_BUTTON 4, OnCommandAutoPort)
ON_BN_CLICKEDXIDC_BUTTON11, OnEdit)
H}}AFX_MSG_MAP

END_MESSAGE_MAPQ

RIS S 0T
# CAr3Dig message handlers

BOOL CAr3Dlg::OnlnitDialog))
{
CDialog::OninitDialog();

1/ Add "About..." menu item to system menu.

// IDM_ABQUTBOX must be in the system command range.
ASSERT((TDM_ABOUTBOX & 0xFFF0) == [DM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000Y,

CMenu* pSysMcnu=GetSystemMenu(FALSE);
ifpSysMenui=NULL)
{
CString arrAbouv.Mcnu;
strAboutMcnu.LoadString(IDS_ABOUTBOX);
if(!strAboutMenu. IsEmpty ()
{
pSysMcau->AppendMcenu(MF_SEPARATOR);
pSysMenu->AppcadMenu(MF_STRING,IDM_ABOUTBOX strAboutMcnu);
}
}

/I Set the icon for this dialog. The i rk docs this icalty

# when the application’s main window is not a dialog
Soticon(m_hicon, TRUE ); // Set big icon
Seticon(ra_hicon FALSE); // Set small icon

rotum TRUE;
}

void CAst3DIg::0nSysCommand(UINT nID, LPARAM IParam)
{
if ({(o1D & OxFFF0) == [DM_ABOUTBOX)
{
CAbowtDig digAbout;
digAbout DoModal(;

—

CDialeg::0uSysCommand(aID, IParam);

1 If you add a minimize button to your dialog, you will need the code below
/ to draw the icon. For MEC applications using the d view model,




/1 this is automatically donc for you by the framework,

void CAr3Dlg::OnPaintQ
{
if (islconicQ)
{
CPaintDC delthis); / device context for paiating

SendMessage( WM_ICONERASEBKGND, (WPARAM) de.GetSafcHdeD, 0%

# Cener icon in clieat rectangle

int exlcon = GetSystemMetrics(SM_CXICON);
int cylcon = GetSystemMetrics(SM_CYICON);
CRect recty

GetChientRect(&rect):

int x = (rect WidthQ - cxfcon + 1}/ 2;

inty = (rect HeightQ - cylcon + 1)/ 2:

# Draw the icon
dc.D?wlwn(x. y, m_hlcon);
}
clse
{
CDialog}:OnPaint0;

i The sys\:cm calls this to obtain the cursor to display while the uscr drags
/I the minirnized window.
HCURSOR CArt3Dig::OnQueryDraglconQ
{
retum (l;{CURSOR) m_hlcon;

/ Automation servers should not exit when a user closcs the Ul
/1 if a controller still holds on to onc of its objects. These

/I message handlers make sure that if the proxy is still in use,
/i then the UT is hidden but the dialog remains around if it

/1 is dismissed.

void CArt3Dig::OnClosc()
{
if (CanExit()
CDialog::OnClose();

void CArt3Dig::0On0OKO .
{
im_pRECORDThread!=NULL) {m_pRECORDThread->Kill Thread(); Sleep(5000);}
if (Can€xit0)
CDia}og::OnOKO;

void CArt3Dlg::0nCancelQ
{
i€ (CanExit0)
CDia’log::OnCanccl():

BOOL CArt3Dig::CanExitQ
v
{
1 If the proxy object is still around, thea the automation

/1 controller is still hoiding on to this application. Leave



/i the dialog around, but hide its UL
i{(m_pAmngxy f« NULL)
{
ShowWindow(SW_HIDE);
return FALSE:

rensrm TRUE;

veid CArt3Dlg::OnRunlpc)

{
" TODO; Add your coatrol notification handler code here
ILPC Ipc;
List list;

if{ list.DoModalQ==IDOK )
{ .

3

UpdateData(false);

void CAnt3Dlg::OnRunCombine(
{

Combinedia com;

if{ com.DoModalQ==IDOK )}
{

UpdateData(falsc);

void CAr3DIg::OnRunVqinQ

{
Vqindia vqindia;
vgindia.m_input="AllSample.lpc";
vgindizm_out="Codebook.vq";
vgladia.m_outtext="Codcbook.txt™;

UpdateData(false);
if (vqlndia. DoModal(==[DOK)
{

UpdateData(false);
}

void CAn3Dlg::OsRunVqemp0
{
Vaqecomdia vqcomdia;

! dism_input="Codebook.vq";

if{ vqecomdia. DoModal(==IDOK )
{

UpdateData(false);



void CAr3Dig::OnRuaHMMO
{
Hmmdia bmmdia;

il bnsadia DoModaiQ==IDOK )
{

UpdateData(false);

veid CAr3Dlg::OnRecogmanual(}
{

Recogdia recogdia;

if{ recogdia.DoModal(Q==IDOK )
{

UpdatgData(false);
} .

void CArt3DIg::OnSegmenting()
{
Segmentdia segmentdia;

segmentdia.m_percent="100";
segmentdia.m_min="50";
segementdia.m_max="20";
if (segmentdia.DoModal()==~1DOK)
{

UpdateData(true);
i
UpdateData(false);

void CAnJP!g::OnEncrgyO
{
energydia cnergydia;

encrgydia.m_shift="50";
energydia.m_window="300";

if (energydia. DoModal(==IDOK)
{
UpdateData(true);
}
UpdateData(false);

void CAn3Dlg::OnSegRecog()
{
Segasdrecog segandrecog;
if (segandrecog DoModalQm={DOK)
{
UpdageData(truc);
}
UpdateData(falsc);



vaid CArdbig::0nEdit0
{
Editwav editwav;
if (editwav.DoModal(Q==IDOK)
{
UpdateDantruc);
)
UpdatoDatalfaisc);

vaid CAn3D!g::0aPORT)
{
Port port;
it (port DoModai(r==IDOK)
(
UpdaicData(truc),
)
UpdateData(fatse);

void CAr3Dig::0nCommandManual()
{
commaneal comm;

i comm.DoModaiQ==IDOK )
{

UpdateData(false);

void CArt3Dlg::OnCommandAuto()
{
/* CString m_input="art. wav";

Wave wave;

int check=MessageBox("Click™,"Begia click OK™, MB_OKCANCEL);
if (check=={DOK)
{
wave.openwav{m_input);
Sieep(50);
wave.recordwav();
Sleep(30);
wave.stopwav();
wave.savewav(m_input);
wave.ctosewav();
}
/MasagaBox("Click®,"Wait", MB_OK);

* MowageBox("Seg ing&Recognizing”,“Processing”, MB_OK);

segraeat.cocrgy(m_input,"temp.cng”
o tcrup_cog.txt®
Jtemp_wav.txt®
S0
300),

sagment segmentEaergy(“terap.cag”
lemp_scg.txt®
» summary.txt*
,100
S0



20%
segrent editrecog(m _input,"temp scg”. resultxt”).*/

v Box(*Ci 4 - C lete!");

§ P

UpdateData(falsc);

void CATDig::OnCommandAutoPor)
{
iflm_pRECORDThread==NULL)

{
m_pRECORDThread=(CRecord®)A fxBeginThread(RUNTIME_CLASS(CRecord), THREAD_PRIORITY_NORMAL.0,.CREATE_SUSPENDEDY:

m_pRECORDThread->SctOwner(this);
m_pRECORDTHread->Resume ThreadO;

}
cise m_pRECORDTheead->Kill ThreadQ;

/tCommand a;
/ta Commandautopon(;
}



I Edi .pp : impl ion file

Finclude “ssdafeh”
Nioclude an3 h”
#oclude "Bditwav.h”
#inclode “Scgmenth”

#ifdel _DEBUG

#define now DEBUG_NEW

#ondel THIS_FILE

scatic char THIS_FILE( = _ FILE_;
Hendif

L
11 Editway dialog

Editwav::Editwav(CWnd® pParent /*«NULL*/)
: CDislog(Editwav::IDD, pParent)

#{{AFX_DATA_INTT(Editwav)
m_jnpwt] = _T(™);

m_input2 = _T("");
H}}AFX,_DATA_INIT

void Editwav::DoDataExchangce(CDataExchange® pDX)
{
CDialog;; DoDataExchange(pDX);

H{{AEX_DATA_MAP(Editwav)
DOX_Centrol(pDX, IDC_LISTI, m_ist);
DOX_Text(pDX, IDC_EDIT!, m_input);
DDX_Text(pDX, IDC_EDIT2, m_input2);
/}}AF¥_DATA_MAP

BEGIN_MESSAGE_MAP(Editwav, CDialog)
I{{AFX_MSG_MAP(Editwav)
ON_BN_CLICKED(IDC_BUTTON1, OnShowList)
ON_BN_CLICKED(IDC_BUTTONZ, OnRUN)
ON_LBN_DBLCLK(IDC_LIST!, Onlnpur)
I}JAFX_MSG_MAP

END_MESSAGE_MAPQ

L g
/! Editwav message handlers

veid Editwav::OaShowList()
{

CFileFind filefind;

char  notfound;

m_list ResetCoatemt();
filefind_FindFile("*.wav",0);
for (;notfound!=0;)
{

notfound=filefind FindNextFile();

ra_ligt AddString(filefind.GetFileNameQ);
)
UpdateData(faise);



void Editwav::Onlnput()
{

UpdascData(truc),
o_li GatTexr(m_list GetCurSelQ.m_inputi):
iat pos=m_input1.Find(.);
m_japut2=m_inputl;
m_input2 SctApost1,'s);
m_inpu2 SctAtlpost2.c?;
m_input2 SctAt(pos+3.g;
UpdatsDatalfalsc);

void Editwav::0nRUNO
{
Segrueat scpment;
UpdaieDpeaftruc);

segmonteditwave(m_inputl,m_inpur2);

MassageBox(m_input!,"Splitting..Complete!*);
UpdataDatalfalsc);



1/ eoesgydis.cpp : implementation file
"

#nclude "stdabih”
#include "2r3 2"
Misclude “eoergydiah®

#i5ef _DEBUG

#defiac pew DEBUG_NEW

frandet THIS_FILE

satic char THIS_FILE( = _FILE_;
Kendif

CString m_outwaviexs;
T
/ encrgydia dislog

energydia:energydis{CWnd® pParent /*=NULL®/)
: CDialog(energydia::[DD, pParcat)
{
I1{{AFX_DATA_INIT(energydia)
m_inpwt= _T(™);
m_output = _T(™);
m_outsext = _T(™);
m_shift= “T(");
m_window = _T(";
HY}AFX_DATA_INIT

void enorgydia::DoDataExchange(CDataExchange® pDX)

{
CDialog:: DoDataExchange(pDX);
N{{AFX_DATA_MAP(encrgydia)
DOX_Contol(pDX, IDC_LIST!, m_list);
DDX_Text(pDX, IDC_EDITI, m_input);
DDX_Texi(pDX, IDC_EDIT2, m_output);
DDX_Text(pDX, IDC_EDIT3, m_outtext),
DDX_Text(pDX, IDC_EDITS, m_shif);
DOX_Text(pDX, IDC_EDITS, m_window);

1}}AFX_DATA_MAP

BEGIN_MESSAGE_MAP(encrgydia, CDialog)
NI{{AFX_MSG_MAP(cnergydia)
ON_BN_CLICKED(IDC_BUTTON]1, OuShowlist)
ON_BN_CLICKED(IDC_BUTTONZ2, OnRUN)
ON_LBN_DBLCLK(IDC_LIST1, OaCopyinput)
I} }AFX_MSG_MAP

END_MESSAGE_MAPQ

WK T T R T T T
1} cscrgydia message haadlers

void enexgydia::OnShowlist)
{

CFileFind filefind;
char notfound;



I ar3Dig.cpp : implementatioa file
"

Wiachude "sdafh®
Fiachde “ut} b”
Fiociade “ar3Dig b
Sinchude “DigPraxy h*
¥include "Tisth®
Fincinde “Vqindia b~
Niocude "Vgcoradia b°
Sincude “Hrmmdiah"
¥include "Recogdiab”
sinchude “energydiah”
finclude "Scgmcatdiah®
Finclude “Editwavh®
Niaclude “Segaodrecog.h®
Finchude “PorLh”
Finchade “comesanual b
Fiochde “Waveh®
Hinciude "Scgmenth”
Finchude “Command.b"
Mionclude "Recoed h”

¥ifdef_DEBUG

Kdefioe new DEBUG_NEW

Hundef THIS_FILE

static char THIS_FILE( = __FILE_;
Hendif

HANDLE hEvent{2];
HANDLE hEventDonc;
HANDLE bEventDead;
HANDLE hEventKill;

[ e g
1 CAboutDig dislog used for App About

class CAboutDlg : public CDialeg
{
public:

CAboutDIg0:

I/ Dialeg Data.
H{{AFX_DATA(CAboutDig)
cnum { [DD = [DD_ABOUTBOX };
HY}AFX_DATA

I Class Wizard g d virtual functi id
H{{AFX_VIRTUAL(CAboutDlg)
prosecread:

virtmal void DoDaaExchange{CDamExchange® pDX);, // DDX/DDV support
INIAFX_VIRTUAL

11 iaplemantation

protected:
H{{AFX_MSG(CAboutDIlp)
Y} AFX_MSG
DECLARE_MESSAGE_MAPO

h

CAbowtDIg::CAboutDig0 : CDialog(CAboutDig::IDD)
{



m_tist RescrContene();
filofind.FindFile(™* wav" 0%,
for (notfound!=0)
{
notfound=filcfind. FindNextFileO;
m_listAddString(filcfind GetFileNameO),
} P
UpdaseDaza(Ealse);

void eacrgydix:OnCopyinput()
{
UpdateData(true),

m_list. GaaText(m_list GetCurSciQ,m_input);
int poe=m_input Find(.%;
m_owtputem_input;
m_owtput SetAt(pos+1,'c);
m_output. SctAt(pos+2,n);
m_output SctAt(pos+3,'g);
m_outtext=m_input;
m_outtext. SetAt(pos,-);
m_outtext. SetAn(pos+1,EY;
m_outtext.SctAi(pos+2, N,
m_ownext.SctAt(pos+3,'G);
m_outtext+e" ixt";
m_outwaviext=m_input;
m_outwavtext.SctAt(pos,’-);
m_outwaviext.SctAt(pos+1,'W);
m_outwaviext SctAt(pos+2,AY;
m_outwaviext.SctAt(pos+3,'V');
M_OUtwaviext+="txt";

UpdateDatalfalse);

void energydia::OnRUNQ
{

Segment scgment;

UpdateData(truc);

for (int index=0;index<m_list. GetCount();index++)

{
if (m_tist GetSel(index)1=0)
{

m_list.GetText(index,m_input);

int pos=m_input.Find(");
m_output=m_input;
m_output.SctAt(pos+1.'c);
m_output.SctAt(pos+2,n);
m_output. SctAr(pos+3.g);
m_outtext=m_input;
m_oustext SetAt(pos,-);
m_owtext SetAt(pos+1,E);
m_ocuiext SetAt(pos+2,N'),
m_outtext SetAt(pos+3,G");
m_outtexte" txt";
m_outwaviext=ra_input;
m_outwaviext SetAxpos,’-);
m_outwaviext SctAi(pos+1, W),
m_outwaviext SetAt(pos+2,’AY;
m_outwaviext.SetAr(pos+3, V),
m_owtwaviextte" xt";
segmentencrgy(m_inputm_output

m_outtext



Jm_outwaviext
Aatoilm_shift)
Atoi(m_window));

MestageBos(m_isputCalculating Encrgy..C
UpdascDatn(falsc);



;; WM. cpp : implementation file
1

#include “stdafx.h”
#include “"art3.h”
#include "HMM.h"
#include "math.h"
#include "time.h"

#ifdef _DEBUG

#define new DEBUG_NEW

fundef THIS_FILE

static char THIS_FILE[] = _FILE__;
tendif

;/ 444///////////////////////////////////////////////////////////////////////

/ FIMPLEMENT_DYNCREATE(HMM, Cview)
HMM: s HMMQ)

;

?MM::~HMM()

}

/t'ti"*'tti***i*ﬁtttﬁﬁi**t PROCEDURE Hm L2223 222222 22d2dd22 st sllilisst)
beol HMM::open_file(CString observation_file_name,CString model_file_name_hmm,CString model_text_file_name_hmm)

}f ((observation_file = fopen(observation_file_name,"rb")) == NULL)

MessageBox(observation_file_name,"Can't open file", MB_OK);
return false;

}
if ((model_file = fopen(model_file_name_hmm,“wb")) == NULL)

MessageBox(model_file_name_hmm, "Can't create file", MB_OK);
return false;

}f ((model_text_file = fopen(model_text_file_name_hmm,"wt")) == NULL)

MessageBox(model_text_file_name_hmm, "Can't create file", MB_0K);
return false;

return true;
int HMM:;find_number_of_observation(void)

char temg; .

int number_of_observation=0;
rewind(observation_file);

for 3D

fread(&temp,1,1,0bservation_file);
if (temp != -1 ) number_of_observation++; else break;
if (feof(observation_file)) .

MessageBox("Invalid input file type", "ERROR!", MB_OK);
return 0;

)
rewind(observation_file);
return number_of_observation;

%oo] HMM: :allocate_memory(void)

char temp;

int number_of_observation=find_number_of_observation();
T1 = (char *) calloc(number_of_observation,sizeof(char));
}f (T1 == NULL)

MessageBox("Can't allocate memory for T1", "ERROR!", MB_OK);
return false;

1
fread(T1,1,number_of_observation,observation_file);
fread(&temp,1,1,0bservation_file);
for (int 1=0;i<number_of_observation;i++)
af (T1[i]<0) T1(i]1=256+T1(i];
maximum = T1{0];
for (i=1;i<number_of_observation;i++)
if (maximum < T1[i])
maximum = T1[i];
0 = (char *) calloc(number_of_observation*maximum,sizeof(char));
}f (0 == NULL)

MessageBox("Can't allocate memory for 0", "ERROR!", MB_OK);
return false;
1f_test=(long double*)calloc{maximum*Nl,sizeof(long double));
c8_test=(long double*)calloc(maximum,sizeof(long double));
for (i=0;i<number_of_observation;i++)

fread(&o[i*maximum],1,T1[i],observation_file);

1fps

= (long double*)calloc(maximum*Nl,sizeof(long double));
1fs = (long double*)calloc(maximum*Nl,sizeof(long double));
B¢ = (long double*)calloc(maximum*N1,sizeof(long double));
Bts = (long double*)calloc(maximum*N1,sizeof(long double));
sc = (long double*)calloc(maximum, sizeof(long double));



¢l = (long double*)calloc(maximum, sizeof(long double));

plog = (long double*)calloc(number_of_observation, s1zeof(1ong double));

}f ((f_test[{1fpsi|1fsi|Bt]|cB_testl|Bts|isclicliiplog) == NULL)

Messagesox("Can't allocate memory for variable", "ERROR!"™, MB_OK);

return false;

return true;

void HMM::random_abva]uetvoid)
sum_a[N1],sum_b{N1];
a[01[1]=(1.00/3.00);

Tong double

a Og 0]= (1 00/3.00); af0]1(2]=(1.00/3.00);

[i %% o%-o a[1]1[1])=(1.00/3.00); a1]1[23=(1.00/3.00);
a 2=
[g 2% 0%-0. a[2][1])=0; a[2]{23=(1.00/3.00);
a =03

a 5] 0)=0; a[3]1(1)=0; a(3](2]=0;
a(3][5]=(1.00/3.00);

a4 =0; af4](1]=0; af4](2]=0;
af4]{5]=(1.00/2.00);

a[5]{0]=0; a[5]1[1]=0; a(5]1(21=0;

a[51(5]=1;
for(int 1=0;i<N1;i+4+)
Eor(int k=0;k<K;k++)
/* int random_number=100;
for ( (random_number<0)ll(random_number>99);)
andom_number=rand();
b[1][k] (f1oat)random_number,
b[i][k])=k+1;
for(1=0;i<N1;i++)
sum_aE } = 0
sum_b
for(int J=O ]<N1 j++)
sum_a(i] += ai1][3]
for(int k=0;k<K;k++)
sum b[i] += b[i]K];
for(i=0;i<Nl;i++)
for(int j=0;j<N1;j++)
// VERIFY(sum_ a[1]'—0),
1f(sum_a[1% 0) - -
aprime{i]{j] = a(i}{jl/sum_a[il;
Eor(int k=0; k<K k++)
// VERIFY(sum_b[1]'—0).

i (sum_b[1%
bprime(i1[k] = b{il1{k]/sum_b[i];

for(i=0;i<Nl;i++)
for(int j=0;Jj<N1;j++)

Aprime[i]%j] = 0;
AMprime(i] = 0;

for(i=0;1<N1;i++)
for(int k=0;k<k;k++)

Bprime(i][k] =
BMprime(i] =

}
void HMM::copy_abprime_to_ab(int w)

for(int i=0;9<N1;i++)
for(int j=0;3J<N1;j++)

afil(j] = aprime(il(j];

for(i=0;1<N1;i++)
for(int k=0;k<K;k++)

b[iJ{k] = bprime[i][k];

}
zoid H: i find_ 1f_bt_value(int w,int v)

cstring temp,

1058 double sl

Pi[0]=1;pi [1]=0 Pi [2;:0 +Pi[3]1=0;Pi[4]=0;Pi[5]=0;
for(int i=0;1<N1;i++

// VERIFY(1>—0(l1<max1mum'N1),

if(i>=0| | i <maximum*N1)
1f_test[i] = pPi[i] * b{i]{o{v*maximum+0]];

for(int t=0;t<T1l{v]-1;t++)
for(int j=0;j<N1; J++)

af0][3]=0;
af1)(3]=(1.00/3.00);
a(2](3]=(1.00/3.00);
a[31(3]=(1.00/3.00);
a[4][3]1=0;
a[5][31=0;

a[01{4]1=0;
a[1]{4]=0;
a[2]{41=(1.00/3.00);
a[3](41=(1.00/3.00);
a[4](41=(1.00/2.00);
a[5][4]=0;



s1f = 0;
for(i=0;i<N1;i++)

/7 VERIFY(t*N1+i>=0| | t*N1+i<maximum*N1) ;
FF(t*N1+i>=0] | t*N1+i <maximum*N1)
; s1f += 1f_test[t*N1+i] * a(il(j];
// VERIFY((t+1)'N1+f>=OII(t+1)'N1+j<maximum'N1):
if((t+1) *N1+j>=0] | (t+1) *N1+]j <maximum*N1
1f_test[(t+lg'N1+J] = s1f * b{j]l(o{v*maximum+(t+1)]1];

for(¥=0;i<N1:i++)
// VERIFY((TL{v]-1)*NL+i>=0]] (T1[v]-1) *N1+i cmaximum*N1);
if(éTliv]—l)'N1+i>=0lI(Tl[v]-1)'N1+1<max1mum*Nl)
Bt[(TLlv]-D*N1+i] = 1;

for(t=T1(v]-2;t>=0;t--)
for(int i=0;i<N1l;i++)

// VERIFY(t*N1+i>=0[ | t*N1+i<maximum*N1) ;
ifEt'Nl+i>=0|It*N1+1<max1mum'Nl)

Bt{t*N1+i] = 0;
Eor(int j=0;J<N1;j++)
// VERIFY(t*N1+i>=0] | t*N1+i<maximum*N1);
/7 VERIFY((t+1) *N1+J>=0] [ (t+1) *N1+j<maximum*N1);
if(t*N1+i>=0|It*N1+1<max1mum*N1§

if((t+1)fN1+j>=0[|E§+1)*N1+j<maximqm*Nl)
Bt[t*N1+i] += a[i] ]*b{)][0[v'max1mum+(t+l)]]*B;[(t+l)*N1+

/7 fprintf(errordetect,"Bt{¥2d]=%10.7f w=%2d v=%2d i=%2d j=%%d' t=%3d\n", t*N1+1,8t[t*N1+i],w,v,1,3,t);

}
¥oid HMM: :scaling_1f_bt(int w,int v)

for (int i=0;i<(maximum*NL);i++)
1fps(i] = 0;

for (i=0;i<maximum;i++)
c8_test[i] = 0;

for(i=0;i<TLl(v];i++)

sc{i] = 0; 4
for(int j=0;j<N1l;j++)
// VERIFY(i*N1+j>=0{]1*N1l+j<maximum*N1);
1fEi*Nl+j>=01li'N1+j<maximum'N1)

sc(i] += 1f_test[i*N1+j];

}

// VERIFY(sc[0]!=0);
if(sc[0]!=0)
c1{0] = 1/sc(0];
Eor(1=0;1<Nl;i++)

/7 VERIFY(i>=0]| |i<maximum*N1) ;
if(i>=0| {1 <maximum*N1)
1fpsEi} = 1f_test(i];

1fs [i] = (c1 [0] * 1f_test[i]);
// ) fprintf(errordetect, "1fs[%2d]=%10.7f v=%2d w=%2d i=%2d\n",i,1fs{i],v,w,1);
for(int t=1;t<TL{v];t++)
clft] = 0;

for(i=0;i1<N1l;i++)

1fps[t*N1+i] = O;
for(int j=0;j<N1;j++)

// VERIFY((t-1)*NL+j>=0] | (t-1) *N1+j<maximum*N1) ;
if((t-l)*N1+j>=01| t-1) *N1+j<maximum*N1)
1fps(t*N1+i] += (fs{(t-1)*N1+jl*a(jI[i]*bl[i]{0[v*maximum+t]]);
// } fprintf(errordetect, "1fs[%¥2d]=%10.7e\n", (t-1)*N1+j,1fs[(t-1)*N1+j1);
clft] += Tfps[t*Ni+i];
// VERIFY(c1l[t]!=0);

if%cl[t]!=0)
cl{t] = 1/c1(t];
for(i=0;i<Nl;i++)

{
// VERIFY(t*N1+i>=0] | t*N1+i<maximum*N1) ;
FFCE*N1+i>=0| | t*N1+i<maximum*N1)
Tfs[t*N1+i] = (c1[t] * Tfps[t*N1+i]);
// fprintf(errordetect, "1fs{¥2d]=%10.7f w=%2d v=%2d i=%2d t=%2d\n",t*N1+i,1fs[t*N1+i],w,v,i,t);

// VERIFY(T1{v]-1>=0||T1[v]-1<maximum);
1F(T1(v]-L>=0] | TL[v]-1<maximum)
cB_test[T1l(v]-1] = ci[T1([v]-1];

Eor (t=T1l[v]-2;t>=0;t-~)

// VERIFY(t>=0| | t<maximum) ;
/7 VERIFY(t+1>=0]| | t+l<maximum);

if(t>=0] [ t<maximum)
if(t+1>=0]| | t+l<maximum)

ERROR>> cB_test[ 9] =1.0379005e+305 w= 1 v= 0 t=9
clf 8 =1.0006109e+005 w= 1 v=0 t= 8
cB_test[ 8] =1.#INF000e+000 w= 1 v=0 t= 8
*g¥*x¥* Because more than e+308..... But lTong double should allow more e+490011111111}
if ((w==1)&&(v==0)8&&(t==9))

NN
NN



int 0=0;

cB_test{t]=(cB_test[t+1]*c1(t]);

}
for(t=0; t<71[v] t++)
or(1=0 1<Nl i++)

{
Y74 VERIFY(>=0] | t<maximum) ;
// VERIFY(T*N1l+i>=0]| | t*N1+i<maximum*Nl);
1f(>=0] | t<maximum)
FFT*NL+i>=0]| | t*N1+i <maximum*N1)
Bts[t*N1+i] = (cB_test[t] * 8t{t*N1+i]);

void uMM::find_logP(int w,int v)

plog(
%1nt t=0 t<T1[v] t+4+)
ploglv] += 1oglo(cl[t]),
p1ogE ] = -plog[v];
Plog += plog[v);

void H#M::find_A_AM_B_BM_prime(int w,int v)
long double q,G;
for(int i=0;1<N1;i++)
Eor(int J=0;J<N1; j++)

x(1]1[3]
for(1nt t-O t<Ti{v]-1;t++)

// VERIFY((t+1)*N1+j>=0] | (t+1)*NLl+j<maximum*N1) ;
/! VERIFY(t’N1+1>-01It*N1+1<max1mum*N1)
1f((t+1)*N1+]>—0||(t+1)'N1+J<max1mum'N1)
FF(E*NI+1>=0] [ t*N1+i<maximum*N1)
x[11[3] += 1fs[t*N1+1] * alil{j] * b{jl(o[v*maximum+(t+1)]] * Bts[(t+1)*N1+j];

}
y Aprime[i]1(j] += x[i1(i];
for(i=0;i<N1;i++)
z[i] = 0;
for(int t=0;t<T1[v]-1;t++)

gor(1nt J=0;j<N1;j++)

NS

VERIFY((t+L1)*N1+j>=0]] (t+1)*N1l+j<maximum*N1) ;
VERIFY(t*N1+1>-01lt*N1+1<max1mum *N1) ;
1f((t+1)*N1+]>-0|](t+l)’N1+J<maX1mum*N1)

Af(t*NL1+1>=0] | t*N1+i<maximum*N1)

g += 1fs{t*Ni+i] * a(il[j] * b(jllo(v*maximum+(t+1)]] * Bts{(t+1)*N1+j];

z[i] += q;
AMprime[i] += z[i];

N~

for(int j=0; a<N1;j++)
for(int k=0;k<K;k++)

¥[i] k] = 0;
0
for(1nt t-O t<T1[v] ~1;t++)

G =0;
for(i=0;i<N1;i++)

// VERIFY((t+1)*N1+i>=0] | (t+1) *N1+i<maximum*Nl) ;
/7 VERIFY(T*N1+j>=0] | t*N1+j<maximum*N1) ;
1f((t+1)*N1+1>-0||(t+1)*N1+1<max1mum'N1)
if(t*N1+3>=0} | t*N1+]j <maximum*N1)
G += 1fs t*N1+J]*a[]][1]*b[1][0[v*max1mum+(t+1)]]*Bts[(t+1)*N1+1],

1f(0[v*max1mum+t] == k+l)
¥ j1lk] += G;
11 [J = G;

1f(o{v*maximum+(T1[v]-1)] = k+1)

// VERIFY((T1[v]-1)*N1+j>=0] | (TL(v]-1)*N1+j<maximum*N1) ;
1f((T1§v] l)*Nl+J>—0?| (T1{v]-1) *N1l+j<maximum*N1)
y[31[k] += 1fs{(T1lv]-1)*N1+j];

/" VERIFY((TL{v]~1)*NL+j>=0] | (TL[v]-1) *N1+jmaximum*N1) ;
FFC(TL[v]-1)*N1+ >-0?|(T1(v -1) *N1+j<maximym*N1)
V131 += 1fs[(T1Lv]-1)*N1+jl;

}
for(1=0;1<NL;i++)
for(]=0 ]<K
BpnmehiUJ+-yh]D].
for(i=0;i<Nl;i++)
BMpr1me[1] += 11[1]1;

void HMM::find_new_abvalue(int w)
Tong double bcomplex;

for(int i=0;i<N1;i++)
for(int j=0; J<N1 J++)



1/ ¢ VERIFY(AMprime[i]1=0);
if(amprime(i]!=0) . L
aprime[i)[j1 = (long double)( Aprime(i]{jl/AMprime(i] );

for(%nt j=0:2<ul;j++)
t

for(int k=0;k<K;k++)
VERIFY(8Mprime[j}!1=0);

/" if(BMprjmg[']!=g§ . L.
bprime[J]Ekj = sprime(j][k]/eMprime[j];
if(bprime %k] < MIN_B)

} gprime{j [k] = MIN_B;
for (i=0;i<Nl;i++)
bcomplex = O;
fogm?jso;?<K;j++) . .
. becomplex += bprime(il(jl;
for(i=0;1<Nl;i++)
imb[i] = 0;

for(int k=0:k<K;k++)
imb[i] += bprime{i]l(k];

for(i=0;i<N1;i++) N
for{int k=0;k<K;k++)

// { VERIFY(imb(i]1=0);
if(imb{j}!=0) i .
bprime(i] (k] /= imb(i];

for (i=0;1<N1;i++)

bcomplex = 0;
for (j=0;1<K;j++) :
; bcomplex += bprime[i](j];
}

zoid HMM: : save_model_file(void) '

Buf_aprime =(float*)calloc(N1*N1,sizeof(float));
sBuf_bprime =(float*)calloc(N1*K,sizeof(float));
sBuf_pri =(float*)calloc(Nl,sizeof(float));
for gint i=0;1<NL;i++)

or (int j=0;J<N1;j++)

fprintf(model_text_file,"A [%3d][%3d] = %.40f\n",i,]j,aprime(i1(j1);
Buf_aprime[(i*N1)+j]=(float)apr1me[1%[j]; ] ;

fprintf(model_text_file,"\n");
for §1=0;1<N1;i++)
or (int j=0;j<K;j++)

fprintf(model_text_file,"8B [%3d][%3d] = %.40f\n",i,]j,bprime(i][j1);
suf_bprime[(i*K)+j]=(float)bprime[i]([j]; i ]

}
fprintf(model_text_file,"\n");
for (i=0;i<N1l;i++)

fprintf(model_text_file,"Pi[¥d]=%.2f ",i+1,Pi{i]);
Buf_pi[1]=Pi[i]);

}
fprintf(model_text_file,"\n");
fwrite(Buf_aprime,4,N1*N1,model_file);
fwrite(Buf_bprime,4,N1*K,model_file);
fwrite(Buf_pri,4,N1,model_file);
fclose(observation_file);
fclose(model_file);
fclose(model_text_file);
free(Buf_aprime);
free(Buf_bprime);

} free(Buf_pri);

‘Em' d HMM: :RunHmm(CString codebookindexfilename,Cstring modelfilename,CString modeltextfilename)

ogen_fi1e(codebookindexfi1ename,mode1fi1ename.modeltextfi1ename):
allocate_memory();

random_abvalue();

int number_of_observation=find_number_of_observation();

for (int w=0;wW<ROUND;w++)

copy_abprime_to_ab(w) ; .
for (int v=0;v<number_of_observation;v++)

find_1f_bt_value(w,v);
scaling 1f_bt(w,v);
find_logP(w,v);
) find_A_AM_B_BM_prime(w,v);
find_new_abvalue(w);

}
save_model_file();

}
BEGIN_MESSAGE_MAP(HMM, CView)
/7{{AFX_MSG_MAP(HMM) = !
// NOTE - the Classwizard will add and remove mapping macros here.
/[ }IAFX_MSG_MAP

END_MESSAGE_MAP()



ﬁ///////////////////////////////////////////////////////////////////////////

drawing
}md HMM: :OnDraw(CDC* poC)

Chocument* pDoC = GetDocument();
// TODO: add draw code here

/////////////////////////////////////////////////////////////////////////////
/ WM diagnostics

#ifdef _DEBUG .
veid HMM: :Assertvalid() const

Cview: :Assertvalid(Q);

void HMM: :Dump(COumpContext& dc) const

¢ Cview: :poump(dc);

I}Iendif //_DEBUG
5////////////////////////////////////////////////////////////////////////////

/ HMM message handlers



75 Hamdia.cpp : implementation file

#include "stdafx.h”
#include "art3.h"
#include "Hmmdia.h"
#includg "HMM.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_ FILE[] = __FILE__;
tendif

///5‘44/4//{4/4//////////////////////////////////////////////////////////////
3 ]

Hewndia: ;Hmmdia(CQwnd* pParent /*=NULL*/)
: COialog(Hmmdia::IDD, pParent)

//{{AFX_DATA_INIT(Hmmd1a)
m_output = _T("");
m_outtext = T("")'
m_input = _T("");

} //}YAFX_DATA_INIT

zoid Hmmdia: :DoDataExchange (CDataExchange* pDX)

Cpialpg: :DobataExchange(pOX) ;
//{{AFX_DATA_MAP(Hmmd1a) .
poX_Control (pDX, IDC_LIST1, m_list);
DDX_Text(pOX, IDC_EDIT1, m_output);
DDx_Text(pr, IDC_EDITZ2, m_outtext);
Text(pDX, IDC_EDIT3, m_input);
) //} AFX_DATA_MAP

BEGIN_MESSAGE_MAP(Hmmdia, CDialog)
/7 {{AFX_MSG_MAP (Hmmd i a)
ON_BN_CLICKED(IDC_BUTTON1, ONOPEN)
ON_LBN_DBLCLK(IDC_LIST1, OnOutmodel)
ON_BN_CLICKED(IDC_BUTTON2, OnNRUN)
//}YAFX_MSG_MAP

END_MESSAGE_MAP()

;////////////////////////////////////////////////////////////////////////////

Hmmdia message handlers
¥o1d Hmmdia: :0nOPEN()

// TODO: Add your control notification handler code here
CFileFind filefind;
char notfound;

UpdateData(true);
m_list.ResetContent();
filefind.FindrFile("*.1dx",0);
for (;notfound!=0;)

notfound=filefind.FindNextFile();
m_list.Addstring(filefind.GetFileName());

; UpdateData(false);

zeid Hmmdia: :0noutmodel ()

UpdateData(true);
m_list.GetText(m_list. GetCursel () ,m.input);
/* inv pos=m_input.Find('.');
m_output=m_input;
//m_outtext.SetAt(pos, '~ ').
//m_outtext.Setat(pos+l, 'h*);
//m_outtext SetAt(pos+2,'m’);
//m_outtext.SetAat(pos+3,'m’);
//m_outtext.setat(pos+4,’'.");
m_output.Setat(pos+1, 'h'),
m_output.SetAt(pos+2,'m');
m_output.SetAt(pos+3, 'm')i*/
) UpdateData(false);

¥oid Hmmdia: :OnRUN()

UpdateData(true);
HMM haw;

int pos=m_output.Find('.');
m_puttext=m_output;
m_outtext.SetAt(pos+l, "’ it s
m_outtext.SetAt(pos+2,'x )
m_outtext.SetAt(pos+3,'t ).

hme . Rundmm(m_input,m_output,m_outtext);
MessageBox (m_out ut “HMM Model File.. comp]ete'")-
updatepata(false);



;; Lisg.cpp : implementation file

#include "stdafx.h”
#include "art3.h”
#include "List.h”
#include "LPC.h"

#fdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE{] = __FILE__;
fendif

///////////{/////////////////////////////////////////////////////////////////

List:: E1st(CWnd' prarent /*=NULL*/)
: Cpialog(List::I0D, pParent)

//%{AFX_DATA_INIT(L1St)
istl = _T1("

m_list2 = _T("");
} //}}AFX_DAJA_INIT

zoid List::DoDataExchange(CDataExchange* pDX)

cDialog: :DoDataExchange(p0X);
//{{AFX_DATA_MAP(L1stg
poX_control (pdX, IDC_LISTL, m_list);
DDX_Text(pDX, IDC_EDITL, m_]TStl),
DDX_TeXt(pDX, IDC_EDIT2, m_list2);

} //Y}AFX_DATA_MAP

BEGIN_MESSAGE_MAP(List, CDialog)
//{{AFx_MSG_MAP(L1st)
ON_BN_CLICKED(IDC_BUTTON1, OnOPEN)
ON’_BN_CLICKED(IDC_BUTTONZ, ONRUN)
ON_LBN_DBLCLK(IDC_LISTL, OnLIST)
//}YAFX_MSG_MAP

END_MESSAGE_MAP()

;////////////////////////////////////////////////////////////////////////////

/ List message handlers
¥o1d List::onLIST()

LPC 1pc;

// ToDO: Add your control notification handler code here
m_list.GetText(m list. GetCur5e1() m_listl);

int pos=m_listl.Find('.');

m_list2=m_listl;

m_list2.SetAt(pos+l, '1 );

m_1ist2.SetAt(pos+2,"' p DH

m_list2.SetAt(pos+3,°'c’);

//1pc. 1pc_d1a1og(m_11st1 m_1ist2);

//m ist2+="...Complete!”;

) updatepata(false);

zoid List::0nOPEN()

// ToDO: Add your control notification handler code here
CFilerind filefind;
char notfound;

m_list.ResetContent();
filefind.FindFile("*.wav",0);
for (;notfound!=0;)

notfound=filefind.FindNextFile();
m_list.Addstring(filefind.GetFileName());

y UpdateData(false);

void List::0nRUNQ)

Cstring m_text;
LRC 1pc;

for (int index=0;index<m_1ist.GetCount();index++)
}f (m_list.GetSel(index) !=0)

m_list.GetText(index, m_11st1),
int pos=m_listl. F1nd( DH
m_list2=m_listl;
m.list2.Setat(pos+l,'1');
m_1ist2.Setat(pos+2,'p!);
m_list2.Setat(pos+3,'c');
m_text=m_listl;

m_text.SetAat(pos, ' )

m_text. SetAt(pos+1 LY
m_text.SetAat(pos+2,'P');

m_text. setAt(pos+3 'ch);

m_text+=",txt

Tpc. 1pc_diatogCm_listl,m_1ist2, m_text):



// m_list2+="...Complete!";

updatebata(false);

?foessagesox("LPc File Complete...!");



;7 LPC.cpp : implementation file

#include “"stdafx.h”
#include "art3.h"
#include "LPC.h"
#include "math.h"

#ifdef _DEBUG
#define new DEBUG_NEW
#undef THIS_FILE

static char THIS_FILE[] = __FILE_;
fendif

;;/{éé///////////////////////////////////////////////////////////////////////

//IMPLEMENT_DYNCREATE(LPC, CView)
EPC::LPC()
input_wav_file=NULL;
parameter_file=NULL;

LPC: :~LPCQ)

*ifi‘tittii“t't’t'tt*t‘i*ti"'t PROCEDURE LPC PR X222 2222222222 2222222t ls s
?oo] LPC: :open_all_file(cstring filename,cString lpcfilename,Cstring textfilename)

}f (CGinput_wav_file = fopen(filename,"rb")) == NULL)

MessageBox(filename,"Can’'t open file", MB_OK);
return false;

f ((parameter_file = fopen(lpcfilename,"wb")) == NULL) .

A D

MessageBox(1pcfilename, “Can't create file", MB_OK);
return false;

}f ((text_file = fopen(textfilename,"wt")) == NULL)

MessageBox(1pcfilename, "Can't create file", MB_OK);
return false;

return true;

}nt LPC: :prepare_data(void)

1on? Tength = -1;
v{vhi e (!feof(input_wav_file))

int ¢ = fgetc(input_wav_file);
length++;

rewind(input_wav_file);

length -= 44L;

fseek(input_wav_file,44L,SEEK_CUR);

int number_of_frame = (length-FRAME_LENGTH+SHIFT_LENGTH)/SHIFT_LENGTH;
signal[0] = (int)fgetc(input_wav_file);

return number_of_frame;

}
void LPC::find_preemphasis_and_window(void)

static_int called = FIRST_CALL;
if (called == FIRST_CALL)

Eor ( int fl=l;f1<=FRAME_LENGTH;fT++ )

signal f1] = (int)fgetc(input_wav_file);
preemphasis[f1] = (f103t§((signa][f1] - _ADAPTIVE *(float)signal[f1-1]));
windowed 1] = (float) (preemphasis[f1]*(0.54-0.46*cos(2*PI*(f1-1)/(FRAME_LENGTH-1))));

}
called = NEXT_CALL;
%1se
for (int fl=1;f1<=(FRAME_LENGTH - SHIFT_LENGTH);f1++)
signal 1] = S}gna][f1+SHIFT_LENGTH];
preemphasis[fl] = ( oat)(preemphasis[f1+SHIFT_LENGTH]);
windowed f1 £131*(0.54-0.46%cos (2*PI*(f1-1)/(FRAME_LENGTH-1))));

= (float) (preemphasis
or (Fl=(FRAME_LENGTH - SHIFT_LENGTH+1);f1<=FRAME_LENGTH; fl++)

signal 1] = (int)f etg(in?ut_mav_fi1e);
preemphasis{fl] = (float Es1gna [f1] - ADAPTIVE * (f1oat)signa1£{1-1]); .
windowed 1] = (float) (preemphasis(f1]*(0.54-0.46*%cos (2*PI*(f1-1)/(FRAME_LENGTH-1))));

) }

void LPC::find_autocorrelation(void)

float matrix_temp[P](P];



zor (int k=0;k<=P;k++)

R(k] = 0;
for (int m=0;m<=FRAME_LENGTH-1-k;nm++
R(k] += w1nd0wed[m+l] * wwndowed[m+k+1].

%on (int i=0;i<P;i++)
int m = 0;
for Ck=1; k<P k++)
A[i](k] = R[m++];
AEK]Ei] = AL11[k];
}

for (i=0;i<P;i++)
or (1nt j=0;j<P; ][ +)

matrix_temp(i103] = ALiIC§1;

for 1=0(1<P 1+3) 9
or (int j=0;j<P;
f E-
HESE

for (k=0;k<P;k++)

int maxrow = k;
float maxvalue = (float)fabs(matrix_temp{k](k]);

for (i=k+l;i<P;i++)
if (maxvalue < fabs(matrix_temp(i](k]))
(float)fabs(matrix_temp(i]{k1);

i

maxvalue
maxrow

%f (maxrow {= k)
for (int j=0;j<P;j++)

float temp
matr1x_tempEk][J1

matrix_ tempEk][J].
matrix_temp[maxrow] (3]

matrix_tempimaxrow] [j];
temp;

}
t Eor (3=0;j<P;j++)

float temp = X[k)[3]:
%k][J] X[maerWJ[J]:
X{maxrow] [j] temp;

}
float akk = matrix_temp(k][k];
for (int j=k;j<P;j++)

matrix temp[k}[]] /= akk;
for (j=0;j<P;j++)

T A e
akk = matrix_ temp[k](k],
for (int 1=0;1<P;1++)

float alk = matrix_temp{1]{k];
}f k1= 1)

for (int m=k;m<P;m++)
matr1x_temp[1][m] -= matrix_temp[k] [m]/akk*alk;
for (m=0;m
x[]][m] -= x[k][m}/akk*a]k
}

for (i=1l;i<=P;i++)
phifil = R[1];

}
void LPC::find_coefficient(void)
for (int i=0;i<P;i++)

alpha(i+l] =
for (int k=0 k<P k++)

alphali+1] += X[i]1(kI*phi[k+1];

}
}

Eoid LPC::find_gain(void)

float q = (float)r[0];
for (int i=l;i<=P;i++)

q -= (float) ((floar)alphafil*(float)r[i]);

N gain = (float)sqrt(q);

¥oid LPC: : find_cepstrum(void)

cepstrum[O] = (float)log(gain);
for (int m=l;m<N;m++

if (m<=apP) cepstrum[m] = alpha(m];
else cepstrum{m] = 0;



for (int k=1;k<=m-1;k++)
cepstrum[m] += ((float)k/(float)m) * cepstrum(k] * alpha[m-k];

3
}

void LPC::find_weight(void)

for (int me0;m<N;m++)
} weight[m] = (f1o§t)(cepstrum[m] * (1+(N)/2)*sin(PI*(float)m/(N))));

void LPC::write_parameter_file(void)
for (int i=0;i<N;i++)

fwrite(dweight{i],sizeof(weight(i]),1,parameter_file);
gprint (text_file,"%13.10f\n .we1ght[1?);

}
void LPC::close_ali_file(void)

close(input_wav_file);
fclose(parameter_file);
fclose(text_file);

f'itfi'**f'*ttiiﬁf*ttt*iit"RUNchtttﬁ'tif*t*t*it
?oo] LPC::1pc_dialog(cstring inputfilename,CString 1pcfilename,CString textfilename)

LPEC 1pc;
1pc.open_a11_fi1e(ingutfi]ename,]pcfi]ename.textfi]ename);
int number_of_frame=1pc.prepare_data();

for (int nf=0;nf<number_of_frame;nf++)

1pc.find_preemphasis_and_window() ;
1pc.find_autocorrelation();
Ipc.find_coefficient();
Ipc.find_gain():
Ypc.find_cepstrum();
1pc.find_weight(); y
Tpc.write_parameter_file();

pc.close_all_fileQ);

return true;

//'*"’****'*'*'."****'***'COMBINE*'*'******'
2001 LPC: :Combine(CString inputfilename,CString outputfilename)

float  *tmp;
float  *buf;
int item=0;

if ((outputfile = fopen(outputfilename,”ab+")) == NULL)

MessageBox(outputfilename,”Can't append file", MB_0K);
return false;

}ﬁ (Cinputfile=fopen(inputfilename,“rb"))==NULL)

MessageBox(inputfilename, "Can't open file!", MB_0K);
return false;

}
tmp=(float *)calloc(l,sizeof(float));
}f (tmp == NULL)

MessageBox("Can't allocate memory for Temp!™, “ERROR!..", MB_OK);
return false;

rewind(inputfile);
fseek(inputfile,1l,SEEK_CUR);
while (1feof(inputfile))

fread(tmp,sizeof(float),1,inputfile);
item++; .

rewind(inputfile);
buf=(float *)calloc(item,sizeof(float));
if (buf == NULL)

MessageBox("Can't allocate memory for Buf!", "ERROR!..", MB_OK);
return false;

fread(buf.sizeof§f1oat),iten,inputfi]e);
fwrite(buf,sizeof(float),item,outputfile);
free(buf);
free(tmp);
fclose(inputfile);
fclose(outputfile);
return true;

}

//ﬁ**i*'***ﬁ****f*ff**’ﬁ*fiif"*"ﬁﬁ*Qmessage*it**it**

BEGIN_MESSAGE_MAP(LPC, Cview)
//{{AFX_MSG_MAP(LPC) . 3
// NOTE - the ClassWizard will add and remove mapping macros here.
//}YAFX_MSG_MAP
END_MESSAGE_MAP()



///{éé//ééﬁ{é////////////////////////////////////////////////////////////////

¥o1d LPC: :0nDraw(COC* pDC)

CDocument* pooc = GetDocument();
// ToDO: add draw code here

////////{égééé/{éé///////////////////////////////////////////////////////////

#ifdef _DEBUG ]
void LPC::Assertvalid() const

cview::Assertvalid();

void LPC: :Oump(COumpContext& dc) const
Cview: :0ump(dc);
#endif //_DEBUG

IILITI2ILL L2 L7 ELLI 171 0TT27 2077777707777 7771777007717777171717777777177777
// LPC message handlers



// ombinedia.cpp : implementation file
//

#include "stdafx.h"
#include "art3.h"
#include "ombinedia.h”
#include "LPC.h"

#ifdef _DEBUG

f#define new DEBUG_NEW

fundef THIS_FILE v

static char THIS_FILE[] = __FILE__;
tendif

IILITITLIIETLII L LTI EL P21 00000087 007107701780000100000071111111111117
// Combinedia dialog

Combrinedia: :Combinedia(Cwnd* pParent /*=NULL*/)
: Cpialog(Combinedia::IDD, pParent)

//g{AFx_DATA_INIT(Combinedia)
m_listl = _T("");
m_list2 = _T("");
//}}YAFX_DATA_INIT

¥oid Combinedia: :DoDataExchange(CDataExchange* pDX)

cpialog: :DoDataExchange(p0X) ;
//{{AFX_DATA_MAP (Combinedia) .
DOX_Control(pOX, IDC_LIST1, m_list);
DDX_Text(pDX, IDC_EDITL, m_listl);
DOX_Text(pDX, IDC_EDIT2, m_1ist2);

} //}YAFX_DATA_MAP

BEGIN_MESSAGE_MAP(COmbingdia! Cbialog)
7/ {{AFX_MSG_MAP(Combinedia)
ON_BN_CLICKED(IDC_BUTTONL, OnOpen)
ONTBN_CLICKED(IDC_BUTTONZ. onRun)
//}IAFX_MSG_MAP

END_MESSAGE_MAP()

IIHILILII2L171717010201170017777700777700717177001077777017¢47111777717017177
// Combinedia message handlers

zoid Combinedia: :0nopen()

// ToDO: Add your control notification handler code here
CrileFind filefind;
char notfound;

m_list.ResetContent();
filefind.FindFile("*.1pc",0);
fob (;notfound!=0;)

notfound=fi1efind.FindNextFi1e(j;
m_list.Addstring(filefind.GetFileName());

1
} Updatepata(false);

¥oid Combinedia: :onRun()
//.T?DO: Add your control notification handler code here
LPC lpc;
UpdateData(true);
Eor (int index=0;index<m_list.GetCount();index++)
if (m_list.GetSel(index)!=0)
m_list.GetText(index,m_listl);
m_list2="Al1sample.lpc";
1pc.Combine(m_1istl,m_1ist2);
// m_listl="Combine all wav file...Complete";
// m_list2+="...Complete!";

} UpdateData(false);

?foessageBox("AlISamp1e.lpc...Comp]ete!");



;5 port.cpp : implementation file

#include “stdafx.h”
#include “"art3.h"”
#include "Port.h”
#include <conio.h>
//#include "ports.h"”
#include <math.h>

#ifdef _DEBUG

#dafing new DEBUG_NEW

fundef THIS_FILE

static char THIS_FILE[] = _FILE _;

#endif
#define controlport 0x303
#define port_a 0x300

#define port_b 0x301
;////////(///é///////////////////////////////////////////////////////////////

/ port dialo

Port::Port(Cwnd* prParent /*=NULL*/)
: cpialog(Port::IDD, pParent)

//{{AFX_DATA_INIT(Port) . L.
// NOTE: the Classwizard will add member initialization here
) //}IAFX_DATA_INIT

void Port::DoDataExchange(CDataExchange* pOX)

CDia]og::DoDataExchange(pox);
//{{AFX_DATA_MAP(POrt) .

/ NOTE: the Classwizard will add 00X and pov calls here
//}IAFX_DATA_MAP

BEGIN_MESSAGE_MAP(Port, CDialog)
//{{AFX_MSG_MAP(Port)
ON_BN_CLICKED(IDC_BUTTON1, OnRun0)
ON_BN_CLICKED(IDQBUTI'ONZ, onRunl)
ON_BN_CLICKED(IDC_BUTTONIO, onRun9)
ON_BN_CLICKED(IDC_BUTTON3, OnRun2)
ON_BN_CLICKED(IDC_BUTTON4, OnRun3)
ON_BN_CLICKED(IDC_BUTTONS, OnRun4)
ON_BN_CLICKED(IDC_BUTTON6, OnRun5)
OM_BN_CLICKED(IDC_BUTTON7, OnRuné)
ON_BN_CLICKED(IDC_BUTTONS, 0nRun73
ON_BN_CLICKED(IDC_BUTTON9, OnRun8
//}YAFX_MSG_MAP

END_MESSAGE_MAP()

HIIIEIIITILIIL2 111101707 1001707700100077771171071000101010171711¢0101111111111
// Port message handlers )

void{ébtputport(int portno)

int value;
double valuel=2,value2;

if (portno<=8)

value2=portno-1;
value=(int)pow(valuel,value2);
// _outp(controlport, 128);
// _outp(port_a,value);

else

value2=portno-9;
value=(int)pow(valuel,value2);
// _—outp(controiport, 128);
// _gutp(port_b,value);

}
zoid Port::0nRun0()

//outportb(controlport, 0x80);
//outportb(port_a,0x01);
_outp(controlport, 128);
_outp(port_a,l);

//MessageBox("Portl is swicthed",”PORT");

}
void Port::onRunl()
//_outp(contrngort, 128);

//2outplport_a,2); |
MessageBox("Port2 is swicthed”,"PORT");

void Port::0nRun2()
//_outp(controlport, 128);

//-outp(port_a,4);
MessageBox("Port3 is swicthed","PORT");

void Port::0nRun3()



//_outp(controlport, 128);
//_qutp(port.a,8); .
MessageBox("Portd4 is swicthed”,"PORT");

void Part::0nRund()

//_outp(controlport, 128);

//-outp(port_a,l16); .

MessageBox("PortS is. swicthed”,”PORT");
void port::0nRunS()

//-outp(controlport, 128);

//outp(port_a,32); .

Massagesox("Porté is swicthed","“PORT");
void Port::0nRun6()

//-outp(controlport, 128):

//_outp(port_a,64); )

MessageBox(“Port? is swicthed","PORT");
vaid port::0nRun7 ()

//—outp(controlport, 128);

//outp(port_a,128);

MessageBox("Port8 is swicthed”,"PORT");
void port::0nRun8()

//_outp(controlport, 128);

//-outp(port_b,1);’ .

MessageBox("Port9 is swicthed”,"PORT");
void Port::0nRun9()

//_outp(controlport, 128);

//_outp(port_b,2);
MessageBox("Portl0 is swicthed","PORT");



;5 Recog.cpp : implementation file

#include "stdafx.h”
#include "art3.h”
#include "Recog.h”
#include "LPC.h"
#include "vgcom.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE _;
fendif

;;/é/éé//////////////////////////////////////////////////////////////////////
ecog

//IMPLEMENT_DYNCREATE(Recog, Cview)
?ecog::Recog()

Ow=NULL ;

dt==NULL;

ar==NULL ;

Qs t==NULL;

p_st==NULL;

Buf_aprime==NULL;
) Buf_bprime==NULL;

?ecog::~aecog()
}

//l".f*i'f'*"‘"t'.*'ﬁ'ttf*ﬁ'*t'**"***ﬁ**Recogtt*t*'

bool Recog::load_unknown_word_file(void)

char temp;
if ((unknown_word_file = fopen("Temp.idx","rb")) == NULL)

MessageBox("Temp.idx", "Can't open file", MB_OK);
return false;

%read(&T.l.l,unknowngword_file);
fread(&temp,1,1,unknown_word_file);
if (temp != -1)

MessageBox("Invalid input file!", "ERROR", MB_OK);
return false;

}

// PROBLEM WARNING Can't allocate memmory//
0 = (char *) calloc((int)T,sizeof(char));
if (0 == NULL)

MessageBox("Can't allocate memory for 0", "ERROR", MB_OK);
return false;

fread(o,1, (int)T,unknown_word_file);
fclose(unknown_word_file);
return true;

%001 Recog: :allocate_memory(void)

int num_of_model=numberofmodel;
model_file_name = new CString(num_of_model];

model_file_name[0]="0.hmm";
model_file_name(1]="1.hmm";
model_file_name{2]="2.hmm";
model_file_name[3}="3.hmm";
model_file_name([4]="4.hmm";
model_file_name(5]="5.hmm";
model_file_name([6]="6.hmm";
model_file_name[7]}="7.hmm";
model_file_name(8]="8.hmr";
model_file_name(9]="9.hmm";

//model_file_name io;:"o en. hom" ;
//model_file_name[11]="close.hmm";

dt = (double *) calloc((int)T*N1 ,sizeof(double));
ar = (char *) calloc((int)T*N1 ,sizeof(char));
qg_st = (char *) calloc((int)T .sizeof(char%);
pist = (double *) calloc(num_of_model ,sizeof(double));

if ({(dtllarllq_stllp_st) == NULL)

MessageBox("Can't allocate memory for dt,ar,q.st,p_st”, "ERROR", MB_OK);
return false;

}
) return true;
%001 Recog::1oad_model (int model_name)
//float *Buf_aprime;
//float *Buf_bprime;
//Buf_aprime==NULL;
//Buf_bprime==NULL;
if ((model_file = fopen{model_file_name([model_name],"rb")) == NULL)

MessageBox(model_file_name[model_name], "Can't open file", MB_OK);



return false;

suf_aprime=(float*)calloc(N1*N1,sizeof(float));
suf_bprime=(float*)calloc(N1*K,sizeof(float));
if ¢ (Buf_aprime) == NULL)

Messagesox("Can't allocate memory for Buf_aprime”, "ERROR", MB_OK);
return false;

if (i(auf_bprime) == NULL)

Messagesox(”can'i allocate memory for Buf_bprime"”, "ERROR", MB_0K);
return false;

fread(Buf_aprime,4,N1*N1,model_file);
fread(suf_bqrﬁme.4.N1'K.mode1_f11e);
fcigse(model_file);
for éint i=0;1<NL;1++)
or (int j=0;3<N1;j++) .
afi)[3]=suf_aprime[(i*N1)+j);
for $i=0;1<N1;1++) .
or (int j=0;)<K;j++) .
b(i] [J]=Buf_bprime[(i*K)+jl;
// free(Buf_aprime);
// free(Buf_bprime);
//if(Buf_aprime!=NULL) free(Buf_aprime); Buf_aprime==NULL;
//if(Buf_bprimel=NuLL) free(Buf_bprime); Buf_bprime==NuLL;

) return true;

zoid Recog: :viterbi(int model)
int' Pi[N1]; . .
P [0]=1;P1[11=0;Pi[2]=0;Pi[3]=0;Pi[4])=0;Pi[5]=0;
for (int i=0;i<NL;i++)

thO'N1+i] = (float)prili] * (float)b[i][0[0]-1];
ar{0*N1+i] = O;

or (int t=1;t<(int)T;t++)

Eor (int j=0;j<N1;j++)

for §;=0;1<gl;i++) difi] = dt{(t-1)*N1+i] * (float)alil(jl;
ax = 0;

max_index = 0;

for (int k=0;k<N1;k++)

if (dmax < d1{k])

dmax = d1{k];
max_index = k;

tht*N1+j] = dmax * (float)b(jlflo[t]-1]);
} ar{t*N1+]] = max_index;

}

dmax = 0;

max_index = 0;
for (int k=0;k<N1;k++)
if (dmax < dt[(int) (T-1)*N1+k])

dmax = dt[(int) (T-1)*N1+k];
max_index = k;

p_st{model] = dmax;

2_§t (int)T-1]_ = max_index;

or (t=(int)T-2;t>=0;t-~)

q_st{t] = ar[(t+L)*N1+(q_st[t+1])];

}

}nt Recog: :display_recognized_word(void)
dmax = 0;
max_index = 0;

int num_of_model=numberofmodel;
for (int k=0;k<num_of_madel;k++)
}f (dmax < p_st[k]) .

dmax = p_st[k];
max_index = k;

}
return max.index;

zoid Recog: : free_mem(void)

/*free(dt);

free(ar);

free(q_st);

free(p_st);

free(0);*/

if(dt!=NULL) free(dt); dt==NULL;

if(0!=NULL) free(Q); O==NULL;

if(ar!=NULL) free(ar); ar==NULL;

1f§q_st!=NULL); free(q.st); g_st==NULL;

if(p.st!=NULL); free(p_st); p_st==NULL;
if(Buf_aprimel=NULL) free(Buf_aprime); suf_aprime==NULL;
if(Buf_bprime!=NULL) free(Buf_bprime); Buf_bprime==NULL;

delete [Jmodel_file_name;

int Rgcog::auto,recog(cstring input)



//'"""t"'t’fi"itf’fi"'ttt"'ﬁ" LPC LA 222222 22 st sl et 2l T ]

LPC lpc;
Recog recog;

1pc.open_all_file(input,”Temp.lpc", “Temp.txt");
int number_of_frame=ipc. prepare_data().

for (int nf=0;nf<number_of_frame;nf++)

{

1pc.find_preemphasis_and_window(];
1pc.find_autocorrelation();
1pc.find_coefficient():
1pc.find_gain();
1pc.find_cepstrum();
Ipc.find_weight();
1pc.write_parameter_file();

1pc‘c10$e_a11_f11e();
L 2

//tf'i E2 2222222 222222222 2l lzsdldd VQ EA 2222222222222 22222222 22122222212
vgcom  vqemp;

vqcmp. o qen _codebook_and_output_file("Codebook.vq"”,"Temp.idx", " Temp-IDX.txt");
vgcmp.allocate_codebook_memory () ;
vgemp . read_codebook_file();
vqcmp . get_number_of_ 1nput_f11e and_set_codebook_index_file_pointer(l);
vacmp .o qen _input_vector_file("Temp.1pc");
vqcmp.allocate_input_vector_and_min_ 1ndex_memory(),
vgemp . read_input_vector();
vgemp . find_codebook_index() ;
vacmp.write_ codebook_1ndex_f11e(0),
vgcmp . free_input_vector_and_min_index_memory();
vgemp. close_input_vector_file();
vgqemp.write_ codebook_1ndex_text_f11e( ‘Temp.idx");
vgemp. free_codebook_memory () ;
vagcmp.close_all_vg_file();
//*tt**'i*t******ttt*t****ttttf***** RECOG E2 222222222222 2X 222222 22222222222
recog Toad_unknown_ word f11e(),
recpg. a11ocate_memorz
int' nus_of_model=num erofmode]
for (int mode1=0'mode1<num_of_mode1;mode1++)

recog.load_model(model) ;
recog.viterbi(model);

int resu]t:recog .display_.recognized_word(};
recog.free_mem
return result;

}

BEGIN_MESSAGE_MAP(Recog, CView)
// {{AFX_MSG_MAP(Rec0g)
// NOTE - the Classwizard will add and remove mapping macros here.
//}Y}AFX_MSG_MAP
ENO_MESSAGE_MAP()

;////////////////////////////////////////////////////////////////////////////

Recog drawin
¥o1d Recog: :0nbraw(CDC* pDoC)

CDocument* pDoC = GetDocument();

// ToDO: add draw code here
/////////////////////////////////////////////////////////////////////////////
// Recog diagnostics

#ifdef _DEBUG
void Recog::Assertvalid() const

Cview: :Assertvalid(;

¥oid Recog: :Dump(CDumpContext& dc) const
} Cview: :0ump(dc);
#endif //_DEBUG

/////////////////////////////////////////////////////////////////////////////
// Recag message handlers



;; Recogdia.cpp : implementation file

#include "stdafx.h"”
#include "art3. h"
#include "Recogdia.h”
#include "Recog.h”

#ifdef _DEBUG

fdefine new DEBUG_NEW

fundef THIS_FILE

static char THIS FILE[] = __FILE_;

fendif -

;;/é////é/é//////////////////////////////////////////////////////////////////
acogdi

Recogdia: Recogd1a(CWnd' pParent /*=NULL*/)
: CD1a1og(Recogd1a 110D, pParent)

//{{AFx_DATA_INIT(Recogd1a)
m_input = _T("");
/7}}AFX_DATA_INIT

zoid Recogdia: :DoDataExchange(Cbataexchange* pDX)

Cbialog: :DoDataExchange(pDX);
//{{AFX_DAJ?LJ&AP(Recogd1a)
poX_Control(poX, IDC_LIST1, m_list);
DDX_Text(pDX, IDC_EDITL, m_1nput),

) //}IAFX_DATA_MAP

BEGIN_MESSAGE_MAP(Recogdia, CDialog)
/7{{AFX_MSG_MAP(Recogdia)
ON_BN_CLICKED(IOC_BUTTON1, OnShow)
ON_BN_CLICKED(IDC_BUTTON2, OnRUN)
ON_LBN_DBLCLK(IDC_LISTL, OnInput)
//}YAFX_MSG_MAP

ENO_MESSAGE_MAP()

////////////////////////{////////////////////////////////////////////////////
// Recogdia message handlers

¥o1d Recogdia::onShow()

// TODO: Add your control notification handler code here
CFileFind filefind;
char notfound;

m_list.ResetContent();
filefind.FindFile("*.wav",0);
for (;notfound!=0;)

notfound=filefind.FindNextFile(]);
m_list.AddString(filefind.GetFileName());

} updateData(falise); R
void Recogdia::onInput()
UpdateData(true);
m_list.GetText(m_list.GetCursel() ,m_input);
updateData(false);

}
¥oid Recogdia: :0nRUN(Q)

UpdateData(true);

Recog recog;

int resu]tsrecog auto_ recog(m_1nput),
cstring temp
temp. Format("%Bd'.resu]t)
MessageBox(temp, " Recogn1zed as Model”);

uUpdatepata(false);



;; segandrecog.cpp : implementation file

#include "stdafx.h”
#include "art3 h"
#include ' Segandrecog h*
#include “"Segment.h

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_ FILE[] = __FILE_;
fendif

/////////////////////////////////////////////////////////////////////////////
/ Segandrecog dialog

Sagandreco? Segandrecog(cund' pParent /*=NULL*/)
: (pia og(Segandrecog :1D0, pParent)

//{{AFX_DATA_INIT(sagandrecog)
m_input = _T("");
/7 }}AFX_DATA_INIT

¥oid segandrecog: :DoDataExchange(CDataexchange* pOX)

¢pialog: :DoDataexchange(pDX) ;
//{{AFX_DATA_MAP (Segandrecog)
DOX_Control(pOX, IDC_LISTY, m_list);
DDX_Text(pDX, IDC_EDITl m_1nput),
//}}AFX_DATA_MAP

BEGIN_MESSAGE_MAP(Segandrecog, C(Dialog)
/7 {{AFX_MSG_MAP(Segandrecog)
ON_BN_CLICKED(IDC_BUTTON1, OnShowList)
ON_BN_! CLICKEDEIDC_BUTTONZ onRun)
ON_LBN_DBLCLK(IDC_LIST1, OnAddinput)
[/ }YYAFX MSG_MAP

END_MESSAGE_MAP()

/////////////////////////////////////////////////////////////////////////////
// Segandrecog message handlers

¥o1d segandrecog: :0OnshowList()

CrileFind filefind;
char notfound;

m_list.ResetContent();
filefind.FindFile("*.wav",60);
for {;notfound!=0;)

notfound=filefind.FindNextFile();
m_list.addstring(filefind.GetFileName());

; Updatepata(false);

void Segandrecog::0naddinput()
UpdateData(true);
m_list.GetText(m_ list.GetCursel(),m_ input);
UpdateData(false);

zoid segandrecog: :0nRun()

Segment segment;

segment.energy (m_input, "temp.eng"
,"temp_eng. txt"
"temp_wav.txt"

,S
. 300);

segment. segmentEnergy( temp. eng"
temp seg
temp_seg txt"
gummary Ltxt”

.SO

,20

D
segment. ed1trecog(m_1nput, temp.seg”,"result.txt™);
Messagesoxé Segment&Recogn1ze",“comp1ete'")
updatepata(false):;



/; Segment.cpp : implementation file
/

#include "stdafx.h"
#include "art3.h”
#Hnclude Segment h"
#include "Recog.h”

#ifdef _DEBUG

#define new DEBUG_NEW -

#undef THIS_FILE

static char THIS_FILE[] = _FILE__;
tendif

;;/é/////é///////////////////////////////////////////////////////////////////
egmen

//IMPLEMENT_DYNCREATE(Segment, CView)
%egment::Segment()

}
?egment::~segment()
}

/Q'**"'**f"ti'ﬁﬁﬁﬁ*t***** pRocEDURE ENERGY whwkwhbbdhhrdrhbrrwhbrriird

bool Segment::energy(CString namewav
,CString nameeng
,CStr1ng nameengtxt
,CString namewavtxt
,int sampleshift
,1nt samplewindow)

{
FILE *inputfile;
FILE *textfilel;
FILE 'energyf11e,
FILE *wavtextfile;
char *sample;
Tong *sqr;
float *sum_sqr;
div_t frame;
sample==NULL;

}f (Cinputfile=fopen(namewav,"rb"))== NULL)

MessageBox(namewav,"Can’t open input wave file.", MB_OK);
return false;

}
If ((energyfile=fopen(nameeng, "wb"))== NULL)

Messagesox(nameeng,"Can't create output energy file.", MB_OK);
return false;

}

}f ((textfile2=fopen(nameengtxt, "wt"))== NULL)
MessageBox(nameengtxt,”Can't create output text file.", MB_OK);
return false;

}f ((wavtextfile=fopen(namewavtxt, "wt"))== NULL)

MessageBox (namewavtxt,”Can't create output text file.”, MB_OK);

; return false;

int L=0;

fseek(1nputf11e 441, SEEK_CUR);
while ('feof(1nputf11e))

char d = fgetc(inputfile);
L4+

L-=120 '
samp1e=(char*)ca11oc(L sizeof(int));
if (sample==NULL)

MessageBox(“”Can't allocate memory for sample.”, "ERROR!", MB_OK);
return false;

r=(1ong')ca11oc(L sizeof(long));
? (sqr==NULL)

MessageBox("Can't allocate memory for sqr.", "ERROR!", MB_OK);
return false;

}

rewind(inputfile);

fseek(inputfile, 44L SEEK_CUR) ;
fread(sample, L, s1zeof(char) inputfile);
for (1nt 1=0;i<L;i++)

sample[iJ=sample[i]-128;
fpr1nt£(wavtextf$1e “%3d\n“ sample{il);

for (i=0;i<L;i++)

sqr[1]=samp1e[1]*samp]e[1].
frame=div(L,sampleshift);
sum_sqr=( Toat* ca1loc(frame.quot,sizeof(f1oat));
if (sum_sqr==NULL)



MessageBox("can't allocate memory for sum_sqr.”, "ERROR!™, MB_OK);
return falise;

kor,(iso;i<frame.quot-(samp1ewﬁndow/samp]eshift);i++)

sum_sqgr(i]=0; )

for (int no=0;no<samplewindow;no++)
sum_sqr[i)+=sqr{(i*sampleshift)+no];

sum_sqr[i]/=samplewindow;

or (int no<0;no<samplewindow-sampleshifts+frame.rem;no++)
suu_sqr[frame.quot—(samp1ewnndow/samg]esh1ft)]+=sqr[((frame.quot-(sgmp]ewindow/sampleshift))*samp1eshift)+no];

sum_sqr [frame.quot-(samplewindow/sampleshift)]/=((samplewindow-sampleshift)+frame.rem);

fwrite(sum_sqr, frame.quot-(samplewindow/sampleshift)+1l,sizeof(float),energyfile);

for $i=0;i<frame.quot-(samp1ewﬁndow/samp1e§hift)+1;i++)
printf(textfilez, "\n¥13.10f",sum sqr(i]);

fclose(inputfile);
fclose(textfile2);
fclose(energyfile);
fclose(wavtextfile);
free(sample);
free(sqr);
free(sum_sqr);
return true;

//##tf**i*tititit*'t"'t’f pROCEDURE SEGMENTENERGY 2432222222 2222 2222222223
bool Segment:: segmentEnergy(CString energyname

,CString segmentname

,CString segmenttextname

,CString summary

,int lowpercent

,int mininterval

,int minnumber

,int setno)

FILE *energyfile;

FILE *segmentfile;

FILE *segmenttextfile;

FILE *sumsegmentfile;

int *segmentsuf;

int *resegment;

float  *energyl;

div_t segmentnumber;

if ((energyfile=fopen(energyname,"rb"))==NULL)

MessageBox(energyname,“Can't open file.", MB_OK);
return false;

1
}f ((segmentfile=fopen(segmentname, "wb"))==NULL)

MessageBox(segmentname,”Can't create file.", MB_OK);

return false;

zf ((segmenttextfile=fopen(segmenttextname, "wt"))==NULL)
MessageBox(segmenttextname,”Can't open file.", MB_OK);
return false;

}f ((sumsegmentfile=fopen(summary, "wt"))==NULL)
MessageBox(summary,"Can’t create file.", MB_OK);
return false;

int_framel=-1; .
while (!feof(energyfiie))

char c=fgetc(energyfiie);
framel++;

energyl=(float*)calloc((framel/4)+4,sizeaf(float));
if (energyl==NULL)

MessageBox(“Can't allocate memory for energyl.", "ERROR!", MB_OK);
return false;

[iaad

egmentBuf=(int*)cal 10c(MAXSEGMENT,sizeof(int));
f (segmentBuf==NULL)

oo Rt

MessageBox("Can't allocate memory for segmentBuf.", "ERROR!", MB_O0K);
return false;

rewind(energyfile);
fread(energyl,sizeof(float),framel/4,energyfile);
int ayerageenergy:O: A

for (int i=0;i<framel/4;i++)

. averageenergy+=(int)energyl[il;
1f(f2ame1!=0)

iverageenergy-averageenergy/(frame1/4);

int segmentlevel=(int)(averageenergy*lowpercent*0.01);
int tempstart=-1;

int tempstop=-1; )

int oldtempstop=0-mininterval-1;

energylE(frame1/4)+1 =0;

energyl[(framel/4)+2]=0;



1Rt segment=v
for (i=0; 1<frame1/4 1+4)

if (i==0)

if ((energyl{i]>segmentlevel)&&(energyl{i+1]>segmentievel)&&(energyl{i+2]>segmentievel))
tempstart=1i;
}f ((tempstart!=-1)&&(tempstopi=-1)&&((tempstop-tempstart)>minnumber)&&((tempstart-oldtempstop)>mininterval))

segment++;
oldtempstop=tempstop;
segmentauf[(segment 1)'2] tempstart;

segmentsuf[((segment-1)*2)+1]=tempstop;
tempstart=-1;
tempstop=-1; °
}
else
level)) if ((energyl{i-1]<segmentlevel)&&(energyl{i]>segmentlevel)&&(energyl(i+1])>segmentlevel)&&(energyl[i+2]>segment
eve
tempstart=i; .
] ) if ((energyl{i-2]>segmentlevel)&&(energyl[i-1]>segmentlevel)&&(energyl[i]>segmentlevel)&&(energyl[i+1]<segment
eve
tempstop=1; .
}f ((tempstart!=-1)&&(tempstop!=-1)&&((tempstop-tempstart)>minnumber)&&((tempstart-oldtempstop)>mininterval))
segment++;
oldtempstop=tempstop;
segmentsufE(segment 1)*2] tempstart;
segmentBuf ((segment 1) *2)+1]=tempstop;
tempstart=-1;
tempstop=-1;
. }
}
if(setno=2)
1f((segment==0) | | (segmentlevel<50))
c1ose(se?mentfi1e);
return false;

b
int sumnoise=0;
int sum]ength=0
for (i=0; 1<frame1/4 i++)

if (energyl{i]<segmentlevel)

sumnoise+=(int)energyl{il;
sumlength++;

}
}f (sumlength==0)

MessageBox("wave form is too bad!", "ERROR!", MB_OK);
return false;

}
1f(setno=1)
1f (segment==0) return false;

int averagenoise=sumnoise/sumlength;
resegment=(1nt')ca]loc(segment*z sizeof(int));
}f (resegment==NULL)

MessageBox(“Can't allocate memory for resegment.”, "ERROR!", MB_OK);
return false;

energyl[framel/4]=(float)averagenoise-1;
if(setno=2)

1f((averagenoise/averageenergy)>0.5)

c1ose(se?mentfile);
return false;

}

for (int j=0;j<segment*2;j++)
if (j==0)
{

segmentnumber=div(j,2);
if (segmentnumber. rem==0)
for (int k=se mentBuf[J] energyl{k]>averagenoise;k--)
resegment%
if (segmentnumber. rem!—O)
for (int k—se?mentsuf[J] ;energyl{kl>averagenoise;k++)
resegment

else
}f (segmentBuf[j]l>resegment{j-1])

segmentnumber=div(j,2);
if (segmentnumber. rem=—0
for (int k=se€ment8uf[3] ;energyl[k]>averagenoise;k--)
resegment[jl=k;
if (segmentnumber.rem!=0)
for (int k=segmentBuf[j];energyl(k]>averagenoise;k++)
resegment?Jlsk

else
resegment[j]=segmentBuf(j];



fprintf(sumsegmentfile,” \n¥s has %2d_segment(s)", energyname,segment);
fwrite(resegment.s1zeof(1nt).segment'z,segmentf11e);

for (j=0:j<segment;]++)

fprintf(segmenttextfile, "\nSegment#%2d %4d-%4d",j,resegment(j*2],resegment[(j*2)+1]);

fclose(energyfile);
fclose(segmentfile);
fclose(segmenttextfile);
fclose(sumsegmentfile) ;

free(segmentsuf);
free(resegment) ;
free(energyl);

return true;

PRI L L2l RS 4] PROCEDURE EDITWAVE LA 222222 R 22 2 a sl st idslisss L)
2001 segment::editwave(CString inputfilename,CString segmentfilename)

FILE *inputfile;

FILE *segmentfile;
FILE *eachwordfile;
int *boundary;

ing beginword;

int, endword;

cstring eachwordfilename;
cstring numtext;

}f!((inputfi1e=fopen(inputfilename."rb"))==NULL)

MessageBox(inputfilename,”Can't open file.", MB_OK);
return false;

}
zf ((segmentfile=fopen(segmentfilename,"rb”))==NULL)

MessageBox(segmentfilename,”Can't open file.", MB_OK);
return false;

int_segment=-1;
while (!feof(segmentfile))

thar e=fgetc(segmentfile);
segment+;

segment/=4; .
boundary=(int*)calloc(sizeof(int),segment);
}f (boundary==NULL)

MessageBox(“"Can't allocate memory for boundary.", MB_OK);
return falise;

}

rewind(segmentfile);

fread(boundary,sizeof(int),segment,segmentfile);

for (int i=0;i<segment;i++)
boundary{i]=boundary[i]1*50;

int_length=-1;

while (Ifeof(inputfile))

char e=fgetc(inputfile);
Tength++;

int numberofword=segment/2;
for (int wordnumber=0;wordnumber<numberofword;wordnumber++)

eachwordfilename=inputfilename;
numtext.Format("%d" ,wordnumber);
if (wordnumber<10)
numtext="0"+numtext;
int pos = eachwordfilename.Find('.');
eachwordfilename.Setat(pos ,' ');
eachwordfilename.SetAt(pos+1l,"' ');
eachwordfilename.SetAat(pos+2,' ');
eachwordfilename.SetAt(pos+3,"' ');
eachwordfilename.TrimrRight();
eachwordfilename=eachwordfilename+"-"+numtext+" .wav";

rewind(inputfile);
}f ((eachwordfile=fopen(eachwordfilename, "wh"))==NULL)

MessageBox(eachwordfilename,”Can't create file.", MB_OK);
return false;

}

beglgword=boundary[wordnumber*Z];
eg rd=boundary{ (wordnumber#*2)+1] ;
char e;

for (int j=0;j<44;j+)

e=fgetc(inputfile);
putg(e,eacﬁwordfi1e);
or (j=0;j<length;j++)

e=fgetc(inputfile);
if (j>beginword)&&§j<endw0rd))
putc(e,eachwordfile);

fclose(eachwordfile);

%t1ose(§egmentfi1e):
fclose(inputfile);
free(boundary) ;
return true;



(22222322222 222 222222222224 pRocEDURE EDITRECOG A4 2222222222212 2222222222 )
bool Segment::editrecog(CString inputfilename,CString segmentfilename,CString resultfilename)
{

FIL *inputfile;
FIL *segmentfile;
FILE *eachwordfile;
FILE *resultfile;

int *boundary;
int beginword;
int endword;

cstring eachwordfilename;
€String numtext;

}f (Cinputfile=fopen(inputfilename,"rb"))==NULL)

MessageBox(inputfilename,"Can't open file.", MB_OK);
return false;

%f ((segmentfile=fopen(segmentfilename,"rb"))==NULL)

MessageBox(segmentfilename,”Can't open file.”, MB_OK);
return false;

}
}f ((resultfile=fopen(resultfilename, “wt"))==NULL)

MessageBox(resultfilename,”Can't create file.", MB_OK);
return false;

int_segment=-1;
while (Ifeof(segmentfile))

char e=fgetc(segmentfile);
segment++;

segmént/=4; .
boundary=(int*)calloc(sizeof(int),segment);
if (boundary==NULL)

MessageBox(“Can't allocate memory for boundary.", MB_OK);
return false;

L )

rewind(segmentfile);
fread(boundary,sizeof(int),segment,segmentfile);
for (int i=0;1<segment;i++)

. boundary[i)=boundary({i]*50;

int_length=-1;

while (Ifeof(inputfile))

char e=fgetc(inputfile);
Tength++;

}
int numberofword=segment/2;
for (int wordnumber=0;wordnumber<numberofword;wordnumber++)

rewind(inputfile); ’
}f ((eachwordfile=fopen("temp.wav", "wb"))==NULL)

MessageBox(eachwordfilename,"Can't create file.”, MB_OK);
return false;

eginword=boundary[wordnumber+*2];
endword=boundary{ (wordnumber*2)+1] ;
char e;
for (int j=0;j<44;j++)

e=fgetc(inputfile);
utc(e,eachwordfile);

for (j=0;j<length;j++)

e=fgetc(inputfile);
if {(3>beginword)&&(j<endword))
putc(e,eachwordfile);

fclose(eachwordfile);
. Reco? recog;
int result=recog.auto_recog("temp.wav"); .
fprintf(resultfile,"\n¥s has segment#%d 1is model #%d",inputfilename,wordnumber,result);

}
fclose(segmentfile);
fclose(inputfile);
fclose(resultfile);
free(boundary);
return true;

BEGIN_MESSAGE_MAP(Segment, CView)
//{{AFX_MSG_MAP(Segment) .
/ NOTE - the Classwizard will add and remove mapping macros here.
//}YAFX_MSG_MAP
END_MESSAGE_MAP()

LIIIIDITT10071007111111170077071111111177111111111111117711111111171111111111
// Segment drawing

void Segment::0nDraw(CDC* pOC)

CDocument* pDoC = GetDocument();



// TODO: add draw code here
LIEELEELITLIEL I I 700777000100 700707770001070770700007¢77771111711171777
// Segment diagnostics

#ifdef _DEBUG .
void Segment::Assertvalid() const

Cview: :Assertvalid();

void Segment::Oump(CbDumpContextd& dc) const
; Cview: :0ump(dc);
#andif //_DEBUG

/////////////////////////////////////////////////////////////////////////////
// Segment message handlers



// vqcom.cpp : implementation file
//

#include "stdafx.h"
#include "art3.h”
#include "vqcom.h"
#include “io.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#uadef THIS_FILE

static char THIS_FILE(] = _FILE__;
fendif

7;/6444‘/////////////////////////////////////////////////////////////////////

//IMPLEMENT _DYNCREATE(Vgcom, Cview)
zqcon::chom()

codebook_file==NULL;
codebook_index_file==NULL;
codebook_index_text_file==NULL;
input_vector_file==NULL;

codebook==NULL ;
input_vector==NULL;
min_index==NULL;

}

zqcom::~chom()

}

//ft***l'f**"itt"ﬁ*iiiti**i*fﬁ*vQCMPit**t*f**fi**’*'ﬁii*

bool vagcom::open_codebook_and_output_file(CString codebookfilename,CString codebook_index_file_name,CString codebookindext
Extfi1ename)

}f ((codebook_file = fopen(codebookfilename,"rb")) == NULL)

MessageBox(codebookfilename, "Can't open file"”, MB_OK);
return false;

}

}f ((codebook_index_file = fopen(codebook_index_file_name,"wb")) == NULL)
MessageBox (codebook_index_file_name, "Can't create file", MB_OK);
return false;

}f ((codebook_index_text_file = fopen(codebookindextextfilename, "wt™)) == NULL)

MessageBox(codebookindextextfilename, "Can't create file", MB_OK);
return false;

re!:urn true;

}
?001 vqcom: :allocate_codebook_memory(void) ™

codebook = (float *) calloc(number_of_codebook*vector_dimension,sizeof(float));
if (codebook == NULL)

MessageBox("Can't allocate memory for codebook", "ERROR", MB_OK);
return false;

) return true;
void vqcom::read_codebook_file(void)

fread(codebook,sizeof(float),number_of_codebook*vector_dimension, codebook_file);

void vqcom: :get_number_of_input_file_and_set_codebook_index_file_pointer(int number_of_input_file)
int flag=-1;

fseek(codebook_index_file,number_of_input_file,SEEK_SET);
fwrite(&flag,1,1,codebook_index_file);

?oo] vqcom: :open_input_vector_file(CString input_vector_file_name)
}f ((input_vector_file = fopen(input_vector_file_name,"rb")) == NULL)

MessageBox(input_vector_file_name, "Can't open file", MB_OK);
return false;

}

) return true;

}nt vgcom: : find_number_of _frame(void)
int file_size = -1;
rewind(input_vector_file);
¥h11e (! feof(input_vector_file))

char ¢ = fgetc(input_vector_file);
file_size++;

fgwﬁnd(input_vgctor_file);
file_size -= file_size % (sizeof(float)*vector_dimension);
int number_of_frame = (int)(file_size y (sizeof(float)*vector_dimension));

return number_of_frame;



}

%oo] vaqcom: :allocate_input_vector_and_min_index_memory(void)

int number_of_framesfind_number_of_frame();
input_vector =(float *) calloc(number_of_ frame'vector dimension,sizeof(float));

}f (input_vector == NULL)

MessageBox("Can't allocate memory for input_vector"”,"ERROR", MB_OK):

return false;

min_index = (char *) calloc(number_of_frame, sizeof(char));

if (min_index == NULL)

MessageBox("Can't allocate memory for min_index","ERROR",

return false;

ret'u rn true;

vaid vgcom::read_input_vector(void)

int number_of_frame=find_number_of_frame();
fread(input_vector,sizeof(float) ,number_of_frame*vector_dimension,input_vector_file);

zoid vqcom: : find_codebook_index(void)

int number_of_frame=find_number_of_frame();
fon (int nf=0;nf<number_of_frame;nf++)

for (int nc=0;nc<number_of_codebook;nc++)

double total_distance

double distance

for (int vd=0;vd<vecto

distance = input_vector{nf*vector_dimension + vd]

0;

distance *= distance;
total_distance += distance;

}
vector_distance([nc]

= 03
r_ dimension; svd++)

= total_distance;

double min_distance = vector_distance(0];

min_index[nf] = 0;

for (nc=0; nc<number of_codebook;nc++)

}f ( min_distance
min_distance
min_index{nf]

}
}

>

vector_di

vector_di
(char)nc;

stancelnc] )

stance{nc];

zoid vqcom: :write_codebook_index_file(int file_number)

int index_file_pointer = (int)ftell(codebook_index_file);

fseek(codebook_index_file, file_number, SEEK_SET)
int number_of_frame=afind_ number of frame(
fwrite(&number_of_frame, 1,1, codebook_index_file);

fseek(codebook_index_file, index_file_
for (int nf=0;nf<number_of_frame;nf++

" min_index[nf] += 1;

fwrite(min_index,1, number of_frame, codebook_index_file);

}.

gointer,SEEK_SET);

void quom::free_input_vector_and_min_index_memory(void)

// free(codebook);
free(input_vector);
free(min_index);

void vgcom::close_input_vector_file(void)

fclose(input_vector_file);

MB_OK) ;

-codebook[nc*vector_dimension + vd];

bool vgcom: :write_codebook_index_text_file(CString codebook_index_file_name)

cHar item;

{

fclose(codebook_index_file);
}f ((codebook_index_file = fopen(codebook_index_file_name,"rb")) == NULL)

MessageBox(codebook_index_file_name, "Can't create file", MB_OK);

return false;

}
?hi1e (! feof(codebook_index_file))

fread(&item,1,1, codebook_index_file);
fpr1ntf(codebook_1ndex_text_f11e “%2d\n",1tem),

return true;

void vqcom: : free_codebook_memory(void)

13



free(codebook) ;

void vqcom::close_all_vq_file(void)
fclose(codebook_file);

fclose(codebook_1ndex_f11e),
fclose(codebook_index_text_file);

/C’t"'t"i"tfQ'tt'tfi’t’t'tﬂ’t'tttii'ti*t'.t"ti'tttt

BEGIN_MESSAGE_MAP(vgcom, Cview)
//({AFX_MSG_MAP vgcom)
// NOTE - the claSSW1zard will add and remove mapping macros here.
[/ FIAFX_MSG_MAP
END_MESSAGE_MAP()

IIILIITETLTIL LTI L2122 01 77070010000 00770087107170771701111101110711711

// vqcom drawing
¥o1d vgcom: :0nDraw(CDC* pDC)
Chocument* pboc = GetDocument();
// TODO: add draw code here
/////////////////////////////////////////////////////////////////////////////
/ vqcom diagnostics

#ifdef _DEBUG
¥o1d vacom: :Assertvalid() const

Cview: :Assertvalid();

zoid vagcom: :Dump (COumpContext& dc) const
} Cview: :Dump(dc) ;
#endif //_DEBUG

/////////////////////////////////////////////////////////////////////////////
// vacom message handlers



;; vqcomdia.cpp : implementation file

#include "stdafx.h"
#include "art3.h”
#include "vqcomdia.h"
#include "vqcom.h"
#include "stdlib.h”

#Hfdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = _FILE__;
fendif

/////////[///[/{/////////////////////////////////////////////////////////////
// vgcomdia dialog

vgcomdia: :vqcomdia(Cwnd* pParent /*=NULL*/)
: cpialog(vqcomdia::IDD, pParent)

// {{AFX_DATA_INIT (vgcomdia)
m_input = _T("");
m_number = _T("");
m_text = _T("");
m_output = _T("");
) //}IAFX_DATA_INIT

zoid vqcomdia: :DobatagExchange(CDataExchange* pOX)

cpialog: :0oDataExchange(poX) ;
//{{AFX_DATA_MAP(vqcomdia) .
DDX_Control(pbX, IDC_LISTZ, m_listl);
pOX_Control(pbX, IDC_LIST1, m_list);
DDX_Text(pDX, IDC_EDITL, m_input);
pDX_Text(pDX, IDC_EDIT3, m_number);
DOX_Text(pDX, IDC_EDIT4, m_text);
0DX_Text(pOX, IDC_EDITZ, m_output);

} //}}AFX_DATA_MAP

BEGIN_MESSAGE_MAP(Vqcomdia, CDialog)
7/ {{AFX_MSG_MAP(Vvqcomdia)
OMN_BN_CLICKED(IDC_BUTTONL, OnShowList)
ON_BN_CLICKED(IDC_BUTTON2, ONRUN)
ON_BN_CLICKED(IDC_BUTTON3, OnSaveAs)
ON_LBN_DBLCLK(IDC_LIST1, OnShowSave)
ON_LBN_DBLCLK(IDC_LIST2, OnShowsave2)
//}YAFX_MSG_MAP

END_MESSAGE_MAP()

'4////////////////////////////////////////////////////////////////////////////

/ vqcomdia message handlers
\{:m'd vgcomdia: :onshowList()

CFilerind filefind;
char notfound;

updateData(true);
number_of_file=0;
m_list.ResetContent();
m_listl.ResetContent();
filefind.FindFile("*.1pc",0);
for (:;notfound!=0;)

notfound=filefind.FindNextFile();
m_list.Addstring(filefind.GetFileName());

}
Updatepata(false);

}
zoid vqcomdia: :0nShowSave()

updatepata(true);
cstring temp;
m.]ist.GetText(m list.GetCursel (), temp);
m_.]istl.Addstring(temp);
m_list.Deletestring(m_list.Getcursel());
number_of_file++;
m_number.Format("%3d" ,number_of_file);

) updatepData(false);

zoid vqcomdia: :OnSaveAs O

Updatepata(true);

Cstring m_outputl;
m_listl.GetText(m_listl.GetCursel(),m_outputl);

int pos=m_outputl.Findoneof("-");
//int pos=m_outputl.Find('.");
m_output=m_outputl;
m_output.SetAt(pos,"'.");
m_output.Setat(pos+1,'1")
m_output.SetAt(pos+2,'d’)
m_output.SetAt(pos+3, 'x")
m_output.Setat(pos+4,’ ');



m_output.Setat(pos+S,' ')
m_output.Setat(pos+6,’ ')
m_output.Setat(pos+7,' ')
m_output.SetAt(pos+8," ')
m_output.Setat(pos+9,’ ')

int posl=m_output.Find('.");
m_text=m_output;
m_text.SetAt(posl+l,'t’);
m_text.SetAt(posl+2,'x’):
m_text.Setat(posl+3,'t');
updateoata(faise);

}

roid vqcomdia: :0nRUNQ)

vgcom

vgcom
vqcom
vqcom
vqcom

vgeom;

.o?en_codebook_and_output_fi1e(m_input.m_output.m_text);
.allocate_codebook_memory();

.read_codebook_file();
.get_number_of_input_file_and_set_codebook_index_file_pointer(number_of_file);

for (int file_number=0;file_number<number_of_file;file_number++)

cstring inputfilename; . .

m_listl.GetText(file_number,inputfilename);

vqcom.o?en_input_vector_f11e(1nputfi1ename);
a

vqcom.

locate_input_vector_and_min_index_memory() ;

vgcom. read_input_vector();

vqcom. find_codebook_index();
vgcom.write_codebook_index_file(file_number);
vgcom. free_input_vector_and_min_index_memory();
vgcom.close_input_vector_file();

vqcom
vqcom
vgeom

.write_codebook_index_text_file(m_output);
.free_codebook_memory() ;
.close_all_vq _fileQ);

MessageBox(""Codebook Index File..Complete!”,m_output);

updateData(false);

zoid vqcomdia: :OnShowsave2 ()

// TODO: Add your control notification handler code here
UpdateData(true);

cstring temp;

m_listl.GetText(m_listl.GetCursSel(),temp);

m_)ist.Addstring(temp);

m_listl.Deletestring(m_l1istl.GetCursel());

number_of_file--; R

m_number . Format("%3d",number_of_file);

updateData(false);



4;/ vqln.cpp : implementation file
/

#include “"stdafx.h”
#include "art3.h"
#include "vqln.h"
#include "io.h"
#include "stdlib.h"
#include "malloc.h"

#ifdef _DEBUG

#define new DEBUG_NEW

fundef THIS_FILE

static char THIS_FILE[] = _FILE_;
fendif

int round_number=l;

double total_distance;
ouble dis

double distance;
5;/64{é//////////////////////////////////////////////////////////////////////
//IMPLEMENT_DYNCREATE(Vgln, Cview)

¥q1n::Vq1n()

1

¥q1n::~Vq1n()

}

/***ﬁi**f*****'t*fi******ii pROCEDURE VQLN P22 YIS 2RISR 222222224 2L ]
bool vqin::open_all_file_vq(cstring inputfilename,CString outputfilename,CString outputtextfilename)

if ((training_set_file = fopen(inputfilename,”rb")) == NULL)

MessageBox(inputfilename, "Can’'t open file"”, MB_OK);
return false;

}f ((codebook_file = fopen(outputfilename,“wb")) == NULL)

MessageBox(outputfilename, "Can't create file", MB_OK);
return false;
Y, .
}f ((codebook_text_file = fopen(outputtextfilename,"wt")) == NULL)

MessageBox(outputtextfilename, “Can't create file", MB_OK);
return false;

}
}f ((distortion_text_file = fopen("distortion.txt","wt")) == NULL)

MessageBox("distortion.txt", "Can't create file", MB_OK);
return false;

}
}fs((random_text_fi]e = fopen("random.txt","wt")) == NULL)

MessageBox("random.txt", “Can't create file", MB_OK);
return false; Y

return true;

}

int vqln::find_number_of_frame_vq(void)

int file_size;

file_size = filelength(open("allsample.lpc”,0));

file_size -= file_size % (sizeof(float)*vector_dimension);

int number_of_frame = file_size / (sizeof(float)*vector_dimension);
return number_of_frame;

bool vqln::allocate_data_memory(void)
int number_of_frame=find_number_of_frame_vqQ);
training_set =(float*) calloc(number_of_frame*vector_dimension,sizeof(float));
}f (training_set == NULL)

MessageBox(“Can't allocate memory for training §et", "ERROR!", MB_0K);
return false;

previous_centroid =(float *) calloc(number_of_codebook*vector_dimension,sizeof(float));
if (previous_centroid == NULL)

MessageBox("Can't allocate memory for previous_centroid”, "ERROR!", MB_OK);
return false;

b
final_centroid =(float *) calloc(number_of_codebook*vector_dimension,sizeof(float));
}f (final_centroid == NULL)

MessageBox("Can't allocate memory for final_centroid", "ERROR!", MB_OK);
return false;

min_index = (char*) calloc(number_of_frame, sizeof(char));
}f (min_index == NULL)

MessageBox("Can't allocate memory for min_index", "ERROR!", MB_OK);
return false;

3
return true;



void vqln::read. training_set(void)

int number_of_frameafind_number_of_frame_vqg); .
fread(training_set,sizeof(float) ,number_of_frame*vector_dimension,training set_file);

Eoid vqln::random_start_centroid_from_training_set(void)

int number_of_frame=find_number_of_frame_vq();
for(int nc=0;nc<number_of_codebook;nc++)

int random_frame_number=number_of_frame;

for (;(random_frame_number<0)||(random_?rame_number>number_of_frame—1);)
random_frame_number = rand();
for (int vd=0;vd<vector_dimension;vd++)

previous_centroid[nc*vector_dimension + vd] =
: training_set[vector_dimension*random_frame_number + vd};
}

}
zoid vqln:: find_codebook(void)

int number_of_frame=find_number_of_frame_vqQ;
for (int nf=0;nf<number_of_frame;nf++)

Eor (int nc=0;nc<number_of_codebook;nc++)

.

total_distance = 0;
distance = 0; . .
for (int vd=0;vd<vector_dimension;vd++)

distance = training_set[nf*vector_dimension + vd] - previous_centroid{nc*vector_dimension + vd];
distance *= distance;

) total_distance += distance;
vector_distance[nc] = total_distance;

}

double min_distance = vector_distance[0];
min_index{nf] = 0;

for (nc=0;nc<number_of_codebook;nc++)

if ( min_distance > vector_distance(nc] )

min_distance = vector_distance{nc];
min_index[nf] = nc;

}
} /*end all frame*/

fprintf(distortion_text_file,"%3d ", round_number);
round_number++;
for (int nc=0;nc<number_of_codebook;nc++)

int codebook_member = 0; ;

for(int vd=0;vd<vector_dimension;vd++)
final_centroid[nc*vector_dimension + vd] = 0;

for (nf=0;nf<number_of_frame;nf++)

if ( nc == min_index[nf] )

codebook_member += 1;
for(int vd=0;vd<vector_dimension;vd++)

final_centroid[nc*vector_dimension + vd] +=
' training_set[nf*vector_dimension + vd];
}

if (codebook_member != 0 )
for(int vd=0;vd<vector_dimension;vd++)
) final_centroid[nc*vector_dimension + vd] /= codebook_member;
else
for(int vd=0;vd<vector_dimension;vd++)

final_centroid[nc*vector_dimension + vd] = previous_centroid{nc*vector_dimension + vd};

}
}

int vgln::check_distance(void)

/*float total_distance;*/
Eor (int nc=0;nc<number_of_codebook;nc++)

total_distance = 0;
/*float*/ distance = 0;
for (int vd=0;vd<vector_dimension;vd++)

distance = (fina1_centroid[nc*vector_dimension + vd]-previous_centroid[nc*vector_dimension + vd]);
distance *= distance;

3 total_distance += distance;
1f ( total_distance > REJECT_VALUE )
printfgzdtotal distortion = %13.10f\n",total_distance);

fprintf(distortion_text_file,"%13.10f\n", total_distance);
return(REJECT);



fprintf(distortion_text_file,"%¥13.10f\n", total_distance);
return(ACCEPT) ;
zoid vqln::copy_final_centroid_to_previous_centroid(void)
float *temp;
'temp = previous_centroid;
previous_centroid = final_centroid;
final_centroid = "temp;
void vqln: :write_codebook_file(void)
fwrite(final_centroid,4,number_of_codebook*vector_dimension,codebook_file);
for (int nc=0;nc<number_of_codebook;nc++)
for (int vd=0;vd<vector_dimension;vd+)
fprintf(codebook_text_file,"%13.10f\n",final_centroid(nc*vector_dimension + vd]);
fprintf(codebook_text_file,"\n");
}
zoid vqln::close_all_file_vq(void)
fclose(training_set_file);
fclose(codebook_file);
fclose(codebook_text_file);
fc1oseErandom_text_f11e);
} fclose(distortion_text_file);
zoid vqln: :RunvgIn(cstring inputfilename,CString outputfilename,CString outputtextfilename)
vqln vgln;
valn.open_all_file_vq(inputfilename,outputfilename,outputtextfilename); ,
vqln.allocate_data_memory();
vqln.read_training_set();
¥q1% r§ndom_start_centro1d _from_training_set();
or e

vg]n.find_codebook();
it ( vqln.check_ distance() == REJECT )

vqln.copy_final_centroid_to_previous_centroid();
else break;

vqln.write_codebook file();
vqln.close_ali_file_vqQ;

BEGIN_MESSAGE_MAP(VqlIn, Cview)
/7{{AFX MSG_MAP (Vg in)
// NOTE -~ the Classwizard will add and remove mapping macros here.
//}IAFX_MSG_MAP
END_MESSAGE_MAP()

///65/é//{éé4éé//////////////////////////////////////////////////////////////

¥o1d vqin: :0nDraw(CDC* pDC)

Chocument* ploc = GetDocument();
// TODO: add draw code here

///// é/é{égééé{/////////////////////////////////////////////////////////////

nfdef’ _DEBUG
void vqlin::Assertvalid() const

Cview: :Assertvalid();

void vqln::Dump(CDumpContext& dc) const

{ Cview: :pump(dc);

;endif //_DEBUG
/////4///////////////////////////////////////////////////////////////////////

q1n- message handlers



55 vgladia.cpp : impieméntation 1iie

#include "stdafx.h”
#include "art3.h”
#include "vqlndia.h”
#incluge "vqln.h”

#ifdef _DEBUG

#define new DesUG_NEw

#undef: THIS_FI

static char THIS_FILE[] = _FILE__;
fandif*

/;/‘/,é a’é{z/l////{//////////////////////////////////////////////////////////////

vgindia: v?‘lndia(cvmd' pParent /*=NULL*/)
: Cpialog(vqlndia::I00, pParent)

//{(AFx_nArA_INIT(Vqlnd1a)
m_input = _T("");
m_0 = T(u u) .
m_outtext = EIGOF

} //}IAFX_DATA_INIT

¥oid vglndia: :DoDataExchange(CDataExchange* pDX)

cpialog: :DoDataExchange(poX) ;
//({AFX_DATA_MAP(tind1ag

DOX_Text(pOX, IDC_EDITL, m_input);
DUX_TextEpDX. IDC_EDIT2, m_out); .

DOX_Text(pdX, IDC_EDIT3, m_outtext);
} //}YIAFX_DATA_MAP
EEGIM_MESSAGE_MP(v?hdxa. cpialog)
p(vqindia)
on_,su_cucxsocmuurrons ONRUN)
//}YAFX_MSG_MAP
END_MESSAGE_MAP()

/////////////////////////////////////////////////////////////////////////////
// vglndia message handlers

¥o1d vglndiaz:OnRUNQ)

vgin vqln;
7 TODO: Add your control notification handler code here
vq]n Ruanln(m_1nput m_out m_outtext);
outtext+=",,.Comp lete
A Messageaox( Codebook File Complete..!");
updateDpata(faise);





