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Abstract

It has been a tending to real-time -transmit audio-video signals on
Internet. Streaming is the technelogy of playing while downloading. The
packet loss and crack are unavoidable in Internet transmission. For the
conventional technology of play-after-download, the lost or cracked
packets can simply retransmitted. However, there is no time to retransmit
them in streaming. In the audio area, i1t was proposed to replace them by
the last received frame. It was then proposed the method of pattern matching
to improve. In this thesis, 1t was proposed further the multi-band pattern
matching to make use the multi-band compression of the mp3d and aac audio.
The reconstructed signals was then compared wth the original signals. It
was found that the results of multi-band patt\ern matching are worse the
those of the “old” pattern matching when the noise levels are low,
themulti-band pattern matching has better when the color noise are higher.
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t—t—t—t—t—t—t—t—t—t—t—t—F—t—t—t—t—t—t—t—F—t—t—t—F—t—F—+—t—

+
report |
block +
1
+
I
+—+—
I
+—+—
I
+—+—
I
+=+=
report |
block +-+-
2 :
+=+=
+—+—

+—

+—

+=

+—

+=

+—+

+—+

+=+

+—+

+=+

+—+—4—

fraction lost |

+

RC I PT=RR=201

length
SSRC of packet sender

SSRC_1 (SSRC of first source)

extended highest sequence number received
B e e B Tt L o e e e o L e e e L e A et S St
interarrival jitter
B e e B Tt L o e e e o L e e e L e A et S St
last SR (LSR)
B e e B Tt L o e e e o L e e e L e A et S St
delay since last SR (DLSR)
=t=t=t=t=t+=+=t+=t=+=t+=t+=+=t+=t+=+=+=+=+=+=+=+
SSRC_2 (SSRC of second source)
B e e B Tt L o e e e o L e e e L e A et S St

=4=t=t=4=+=t=+=t=t=+=t=+=t=4=t=+=F=4=+=+=+
profile-specific extensions
B e e B Tt L o e e e o L e e e L e A et S St

B 7 RR ## $255[1]

SDES

0

1 2

cumulative number of packets lost
B e e e o D e e e L e e e L e S e e e At Sl e

P T B R I T T B h b T = W

e e e S s et E e e L e e e

3

I
-+
I
=+
I

-+

-+
I

-+
I

=+
I
—+

=+

-+

012345678901 23456789012345678901

o Tt T B s Mt at Bk Kt s Ets St e T B S S
header |V=2|P]|

+=d=t=t=+

chunk
1 +—+-
|
|
+=4=
chunk
2 S
|
|
=t=
® 8 SDES #t

+—

+=

+—

+—+

+=+

+—+

sC | PT=SDES=202 | length

=t=t=+=t=+=+=+=+=+=+=t=t=+=t=+=t=+=+=+=+=+=+

t=t=t=

21N

SSRC/CSRC_1
B e e e e o e e e e L e o R i S e et
SDES items

=4=+=t+=+=+=+=+=t=+=t=t=+=+=t=t=t=+=+=+=+=+
SSRC/CSRC_2

—+=—+—t—t—t—t—t—t—F—t—t—F—F—F—t—F—F—F+—+—+—+
SDES items

==t =t=t ===t ===t === = === = =

5[]
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B 8 &_SDES 4F# &3¢ o SDES 7 #h8g 82 0 ¥ 12} ¢ chunk » * # chunk #°
£ 5 M gy
® Version (V), Padding (P), Length:
H= BESRY chE A 4P
® Packet Type (PT): 8 bits
SDES & 3% 3K % 202
® Source count (SC): 5 bits

%7} %> Bchunk s o

F ~AESDES 4~ » & B Jug AGRELE R o UF F T

u CNAME ’]‘g—‘iﬁ» ;;f‘]}’@":;@é 4,;, kL

0 1 2 3
012345678901 23456789012345678901
t—t—t—t—t—t—t—t—t—f—t—t—t—t =t —t—F—t—t—F—t—t—t—t—t—t—F ==t —F—t—F—+
| CNAME=1 | length | user and domain name

tot—t bttt bttt bt —t—F b —b—b—F—F—F—t—F——F—F—F—+——+—+

B 9 CNAME £ 5°[1]

CNAME 4~ 2 4258 4o 9 o & * kygai ki & SSRC 15 & f8 R Fla s % %
PE2 % 0 AT - B A CNAME 7 3% %6 o & - B & & RTCP 41 ¢ JR k3%

LY B>

CNAME™ r2 27 cm9213642@nctu. edu. tw” =k =+ > cm9213642 £ 7 # * ¢

# > nctu. edu. tw 77 A48 o
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mailto:cm9213642@nctu.edu.tw

0 1 2 3
0123455678901 2345678980123456789¢01
tt—t—t—t—t—t bt —t—t—t—t—d—t—t—F—t =t =t =t —F =t =t —F ==t —f ===t —+

| NAME=2 | length | common name of source
b —t—t—t—t—t—t—t—d—t— bttt — =t =t =t =t =t =t =t =t =t =t —p ==t —f =t ==+ —+

B 10 NAME 4 & 4235 [1]

W NAME: @ * 3 %4 SDES 4~
NAME st 4B 100 @ & 31 RiRehB § 448 0 #l4c” CMNCTU”

m  EMAIL: % & 28 SDES#: 3¢

0 1 2 3
012345678901 23456789012345678901
s e s S e T e e e S T e T e e s

| EMAIL=3 | length | email address of source
t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—+t—t—F—t—t—F—t—t—t—F—t—t—F—+—+—+

B 11 EMAIL # 248 55[1]

EMAILY 2 #2558 e @11 > & & 247 Riheanm 3 #Ri2 = n > B

4" fanatic@cm. nctu. edu. tw”

B PHONE: < 3986 SDESH i#

0 1 2 3
012345678901 23456789012345678901
t—t—t—t—t—t—t—t—t—t—t—t—t—t—t =t =t —f—t =t =t —t =t —p—F—t—F =t ==+ —+

| PHONE=4 | length | phone number of source
+—+—+—t+—+—+—+—+—t—t—t—+—F—+—t—t—+—F—t—t—t—t—+—t—+—+—+—+—+—+—+—+—+

B 12 PHONE 4= i #2354 [1]
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PHONE 4 i+ #2358 4o 12 0 & 5 KR T 258 > b4 0357121217

m [0C: @& dﬂz_'rh&u' L e

0 1 2 3
012345678901 23456789890123456789¢01
t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—F ==t —F—t—+—+
| LOC=5 | length | geographic location of site ...
dod—t—t—b—t bttt bbb~ —F—F—F—F—F—t—F = —F—F——F—+

B 13 LOC # # #2558 [1]

LOC # & f84cM 13 # 5 & ¥ KA5b o § -

M TOOL: J&* 423 2« & 155 SDESw i

0 1 2 3
012345678901 234566789012345678901
Fot—b bttt bttt bt bbbt —t =t b —F—F— b ——F— ==+ —+

| TOOL=6 | length Iname/version of source appl.
dot—t—d—t—t—t—t—t =ttt bt —d b=t —t—F—F—F—F—F—F—F—F = —F—+—+

B 14 TOOL 4 # 5% [1]

TOOL 4 2 & 3% 4o @] 14 > % % # 5B RTICP 3+ ¢ chf2 s ch & 4L 0 &l4e” skype”

W NOTE: #%fR/; i SDESH i

0 1 2 3
012345678901 23456789012345678901
s R s s e e e e S Ak

| NOTE=7 | length | note about the source
Fot—b—t—t—t =ttt =t =ttt —F—F—F—t—b—b—F—F—F =t —F—F—F—F—F—+—F—+

B 15 NOTE 4 # 5% [1]
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NOTES i 42 8 4o 150 # % kit P o kR o ldon” @~ 7 i

B PRIV: #4 @ SDES 4

0

e e e Tt e e e S R e e s At et et L e e e R S e e Rt ot

length

e e e Tt e e e S R e e s At et et L e e e R S e e Rt ot

PRIV=8 |

B 16 PRIV 4 2 3% [1]

1
012345678901 23456678801234567858¢01

2

value string

3

| prefix length |prefix string...
e e s e e o A e e e e e s e e e e

”

PRIV #= i 42 3% 4o B] 16 > = * %TME‘J@ #23% p 7 & 1 SDES # i o Prefix *

RIg AR * F & R i > @ prefixilength 5 prefix £ & -

BYE

(opt)

0

1 2

3

0123456678901 2345667890123456789801

e e e e e e J s
[V=2|P]| sC

+—t—t—F—F—+—+—

+—t—t—t—t—t—t—

+=+=+=+=+=+=+=+

+—t—F—F—F—+—+—

length

B 17BYE #3%[1]

BYE RTCP 3t ¢

s

+=t—t—t—t—t—t—t—t—t—t—t—t—F—t—t—t—t—F—t—t—t—t—+—+

+

PT=BYE=203 | length
s s e e L e R e e e e
SSRC/CSRC

et e e e e e e e o

t+=t+=t=+=+=t+=+=+=+=t=+=+=+=+=+=+=+=+=

reason for leaving
+=t=t=t—t—t—t—F—F—t—t—+—F—F—t—t+——+-

KE R W E G T

® Version (V), Padding (P), Length:

FeSRZ & 40 e

® Packet Type (PT): 8 bits

’:‘:}:

T

Wi

203
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® Source Count (SC): 5 bits

= BBYE® 4 % 1 SSRCEICSRCE 4 & &

APP

0 1 2 3
01234567890123456789012345678901
+t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—t—F—t—t—+—+—+

[v=2|P| subtype | PT=APP=204 | length |
it b DL Sl ok ol fte ot il il ol Lol ot e il il St st i el it (el Al e e gt il ol ik Sl ol et
| SSRC/CSRC |

n e e e i s s et e e e e e e e o i sl st e e o e S e o e e e e e s
| name (ASCII) |
e e e e e e e e e s (ot i et il oy ity Dl st Sl Sl Mt et it el o it S o e ot Rt et
| application-dependent data

e e e e e e e e e s (ot i et il oy ity Dl st Sl Sl Mt et it el o it S o e ot Rt et

fl

18 APP #f& #5%[1]

5y

APP4te B R BB Y 4258 p (7 £ 0 1258 40@ 18:

® Version (V), Padding (P);: Length:

F-SR4p F
® Subtype: b bits

Eer st p 7 Ak
® Packet Type (PT): 8 bits

® 5204
® Name: 4bytes

Tt AB3S e LA
® Application-dependent Data: # z_& &

B* N FEROPNZ CERRERZEANEE-
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3. B3 R
3.1 B RugehA &

DB RGTTERA TR ’m@ﬁﬂ» ZERABAUMER S LA PR TR
RS 4tpm#ﬁ?z»—f§fﬁ’ WU TR e B BREFLEA LA S0 A
AP REIA LR A4 LRGSR T A L A 2 B TR
VAR R R KPR > A BRI AL 132t - A R
R AR GOEARY ZRIFCTHR  BRREZR2ERY R RS 0 7 E
$AOR G e § R ,?uézd 112 00k o &3 ip vl £ 5L RERSGE R F
moA B ﬂ:%fjﬁié Fe P T

3. 1. 1#F v s (absolute threshold) :

B0 T -
e
E0¢

a0+
i

4
20

-20 e - —
B0z 005 01 02 05 1 kH 5 W 2

551193?— F’Bﬁ:_d’%ﬂ

AEECE AR RS B 3 F A R OB RR S 2k-4kHz F A B EF
Srehi F o A F T UdE L hRE L hEL B o A B v g A .E;T!z‘.% 7R -
Az - B3 1%{4 ANFARRE R BR A,V AT R EEAAADRE
VIARAEZ G Y R e oY RE L £ AR mﬁs’z}é Fdpth o 0 SAX D
F o AR S BRRAR ) P R o Adklzz A A B RCRATHES -

o

=
3 3

B

1

-

At

3.1. 2% 47+ (Critical band) :
Bty A D FARRAPT AT B > AN RDEEFHEIRAAEF - ST
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RAEH TR E > F GMPEG/Audio BREFY #HE S 232 E A Rif w4 B b
=Y R

3. 1. 3 x> s (masking effect) :
AR G Y 0 g g el iy o ﬁﬁmgg@
FES Y 5 - BEYS DS > RO 8 Ry R
W okg o F F - BRI S R S pE s HRT o
T=f E (masking threshold) s3] & 447 B H73 (18 i

o L LS A

¥

R

. RS ERE

I j/{ wai

e

il

L
Rl 20 £ oo

3.2 MPEG-1 Audio 1ayer3(Mp3)f§2$ﬁ

d MPEG A 5k #7 T sk » B ihih % 2R ﬂﬁﬁa}\ 2 — o B4 % (Sampling rate)
o —"JQ;BZKHZ 44. 1kHz ¢ £48kHz > ¥ 3 ¥ % (monophonic) » B #f
(dual-monophonic) » * # #(stereo) E@éii.%éé%(J01nt stereo) & #oN ¥ EiE
# - Bit rate® mj&32kbps3|320kbps » § AT MEH 0 4 A ERFHREF o A
ek see BiE B AT

T i B 4 S R i
,J\
441008z | 1 167~ 64kbps 11
218k

m3@ﬁ$ﬁi§@ﬁﬁiﬂii%& mﬁﬁ’ﬁﬂﬁ@ﬁ FHD L B o
3".[?,5;: E )/ TN PER: 4 —é‘::qJV}’KJfL’;T"‘ ’ )’ﬁo e = Rt 3 o o
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Mp3 /&R 35 538 12 T AR A

® LHL AT

Polyphase filter bank

MDCT

® ¥ BT SRR B E M

FEEFPEY R

5 R

® ¥ globe gain #? scale factor i& {7 bit 4 fic e (T
® % %3 ' bit stream

ol yshase Bicinole e [
PO pree ] v b MBET = adlocation, | Bitstream | -
- filter bmnk EPLLENEITET, g O TR L -
1t caching J |
e 3 .
[ ¢ |
L ...l Paychoncoustic Model 11 — =

® 21 mpd @i{*ﬁiﬁﬁ

3.2.1 % 4aihit % (Polyphase Tilter bank)
d 3 A B LV A G S B A RARTauE 4 0 7 12 Polyphase filter bank
I mfik BT REED 414 L 92 MaAR A A %J@‘Fﬂ-%—ﬁﬁl ~ 120 85 2 i band pass
filter» » = 32 BHEF » & BAEH 36 fﬁﬁ‘fii@ﬁﬁlﬂ % — B frame > £ 1152
e
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P12 12 1z
samples; samples samples

subband filter 0 : T

1 samples] samples samples:

/ . ‘
subband filter 1 ' i . P

sam ples samples samples

Audio /_/'[' Suhband filter 2 17
samples in Jﬂ,{/ z sam les 's.:lm les samples
N NN,

subband filter 3
\ L i !
“,

\ )

, : 1 12 12

\; :!-ﬂFTlP"-‘si samples sampley
subband filter 11 l S ”I : L

Layer |

frame ' Layer |,
e - Layer I
frame

® 22 % ApiRit B[2] =2 A

3.2.2 Modified discrete cosine transform(MDCT)
d Sapimdk BAriE e % B8 SEMCT g2 is 4 st (T8 > 2 8 P end 57
BATTE 5 Apipid Bendd 8 o MDCT#- % Ap i itk E?mﬁs,] (%32 iBsubbands » #
subband F 36 BE-#) T L dmend] s > FIR R E T Rk {HIHES P fET R -
7% 1 f g block?e /i - MDCT ¢ £ 5 i@ window R i 14 % i s o015 5L o] o
MDCT$ = f&window: long window ~ short window ~ ¢ long window I|short

window :F#&# window ~ frd short window F|long windower i #% window o
long window:= -] 5 36 B Br4k » & X dZ pF3ciE 18 B ATHEHR > fom — X 3

50%<n€ A o short windowf| €123 P~4k » & =% e J26 B TPk > fomn — =&
£50%€ & - Long window #% # 7 4% 74 & 245 & » @ short window #% i
TOfRAF eOpE I 247 R o & * vRfawindowR| d Psychoacoustic Model ITe3t 3
R e

MDCT e 2> 38 40T

2N-1

Zx cos[ (n+= +—)(k )]
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F
/¢
] Y
o8 / Y
!
{ \
/
06 \
!
04 "
f
n"-'|I
ol
D " ... "
10 2 1]

(s long window

B 23 MDCT window

Gl AR 1 ga % e MDCT B 1% 2 #6b,
short windows =7 MDCT » # 6

1. 640647e-010
1. 027373e-010
-5.350009e-012
4.873280e-010
-4. 335368e-010
1.370018e-010
5. 539137e-010
-1.722703e-009
-1. 627872e-010
-1.895251e-010
2.202607e-010
-1.094534e-011

B 41 6 1 MDCT 7 42

1. 670587e-020
-2.611324e-020
7.662660e-022
-1. 626481e-022

oo

Uk

oz

W 20 @
() long to short

ng

AN -]

oz
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N X

€] short to long

oo

Uk

i# sample {’gf,m?‘r}»’ » 18 6 T sample

10 T
() short wind

(dm
SHe
T

W

5

i



3. 381129e-020
1. 332636e-021

Subband 1} —
r——+[Mmj——+1MMT- —F
3 window | . o
E Subband 1 .
s p—a MDCT MDCT 7 —&
PCM - | window | g X
audio = * ) » 85
input E‘_‘ \. . \.\ g g
3 E E
=) |
= B
| = *:
' % Subband 31 i
5 | JIwoct L _’[ET { < —
window \ —- S

Long or short
block control (fram
psychoacoustic model)

Long, Ion-;}-t-:-*r-»i:w.r-t..” :
shart, short-to-long;
window select

® 24 MDCT[2]

3.2.3 - HiEfed M
B RMALFL B BRFOUL 0 2 A D PR B O k-
ERNT| B A L T U Mo he ke BELAIGIEY M2 T oA A A A g

EEE O TUT NIRRT AT RS o RS § A feaniky o
3.2.3. 1 # 5 Y ®aficd)
dofemit o B A - BARRER G S ORER PR -BREA IR

A2 AR fjk'»%tﬁ Ien& o Fx* hmodel 47

ATH (f) = 3.64( f /1000)°® —6.5706(1 /100033  19-3( { /1000)*
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10’ 10" 10’ o* 10*

® 25 ATH

3.2.2.3 #4 B #3 I1(Psychoacoustic Model I1)
A B ORHERA A AR R GHCE] 0 B ?_%%
T;‘f, }u’,/l_ “J-ng,,_iipﬁ L_Eﬂls;}j_ 1—%&
® Psychoacoustic Model [ & % j}% .;% }&ﬁ A o v A3 9 frame ¢
Fugcnd F (tone) » R 4e F‘ Hips ﬂiﬁ%mtone P 588 0 B 4 tone
AR ¢ g B 5 ﬁ~aq#%°ﬁ%¢memﬁﬁﬁ%§ﬁﬂ@£o
@ RLUEFARBENEET P,u,gmg & A o
® G EAY i S F B AR HRie R oo S0 & GAphSfen
B T o

T ipi® frmae ¥ F 5 b H AR h

ot WK F L tone L3 gk M oY 63
R o b M BE O B M - bAmARS | . B8 R R R i 0y R .
P 43 48 o5 5 & mask '
Moy 21 N en

B 26 FCEA SHAE AR

FEIAR

® tone RG] F_R-ELSE FFT 2 18 » 2 Fx@'i FIIR feendR g2 4p & 5 F
B ok oo Jed o iz A tone ©

(1) ghitrk %—ﬁﬂﬁﬁkﬁ ® si %t -  Hann window # ¥ swi

(2) £ #3858 571% swi ehE (FFFT> ¥ @ % | rw frip & fw

F[ [F],J: ; L’F[fj-& 'J\ ﬂ[ﬁl EL"J @;{%EFE?EUEU{ ’J\ fw
FIREEfOA f,,

f,=2r,(t-1)-r,(t-2)
f,=2f,(t-1)f,(t-2) 2



® ¥ A ¥R J «nE A& (unpredictability measure) cw > i&& 7 7 e BA#EH

s

¢ mtone iy £ ant

~ o 2 - ~ - o 2
_ \/(rw cos f,—r,cos f, ) +(r,sin f, —r, sinf,)

w ~
r, +|F|
PFENE ebfrr FAERE cb
whigh,
2
eb = er
wlow,
whigh,
_ 2
C,= Y Ir-c,
wlow,
® T KE & #3E 1 iedF window 22 tone & et oo fL2 ZHRA

(tonality) -
® Spreading function
Spreading function #_* %3+ & H4sBpaétone ¢ B H s 454 i3]

® | : & gspread #hf% Fiehbark 0 j & # spread i« ¥ 7 bard

tempx =1.5(j —1)
X=8 min{(tempx —0.5)% —2(tempx — 0.5),0}
tempy =15.811389 + 7.5(tempx + 0.474) —17.5(1.0 + (tempx + 0.474)?)°®
0 if(tempy <100)
sprdngf (i, j) = 10 X+tempy
10

else

AR

® ¥ partitioned energy £ unpredictability with spreading function

b max
ecb(b) = Z e, *sprdngf (bval,,, bval,)
bb=1
b max
ct, = DGy, *sprdngf (bvaly,,bval, )

bb=1
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35 & - B partition 5 3 & (tonality) tbb

ct,
ecb

th, =—0.299 —0.43log,

b

® JiNREFHHEEFY )‘]‘u? v {8 3 masking °

Tone ** noise % - TAZRK ¢ ¢ P frH-noise » 2 5 tone masking noise

®  noise " tone % - TAZK [ § i frd- tone > 2 & noise masking tone
® 8 & - B partition #Signal-to-Masking ratio (SMR)

SMR, =TMN, -tb, + NMT, (1—th,)
TMN, is tone - masking - noise, &2 I}JF’[%’FY'LlSdB
NMT, is noise - masking - tone, 17 | I?ﬁ%’%ﬁdB

® pif
Aty & - B partition “imasking fé » & #2485 1| F ¥+ * % B band

masking ° #7174 & i & ke T

28 12 5 B (normalized energy)renb

enb = D max ECbb
> sprdngf (bval,,, bval,)
bb=0

8 F L (power ratio) beb
—SNR

bc, =10

1

¥ it £ 525 (energy threshold) nbb
® nbb=enb * bcb

® i & EaTik i £ TR nbw

2>
-

nb,
nb, =—
whigh, —wlow, +1

® & g¥7ei (absolute threshold) thrw

-24-



® thrw=max(nbw , abstrw )
® H Y absthrw £ &thiv 52

3+ 8 % subband z it £ epartn

whigh,

epart, = Z r2

w=wlow,

® (iR Y 4y € ehE B subband 2 widthn & %3+ ¥ e ry (noise

level )npartn
whigh
npart, =n > thr,
w=wlow,,

® 5 {i¥ 3ty 3% B subband 2 SMR

epart,
npart,

SMR =10log,,

KR 3.8 ¢ » 7 4 ff M g 1 SNR 5 SURS NMR <7 %

sotnd pressuve levelidB)

4B D
o
AR Masking threshold
SNR
_YE.
A
MNR
. S, S
C F T"
. >
critical band frequency

® 27 SNR SMR MNR

oo kT IR
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3.3 =~ 4~ pe(Bit allocation)

o A e e i &"Eprﬂr ML LA BFCY S E LA BRE DB 4
T‘L \'}i o K -—g&'ﬁfﬂ\(}i}mf"‘%iﬁ%c i o VUER Iji'_@i{ﬁr\{'r,%‘rc
o ff_;u/a\ﬁbml-gfhf%}]'}ig Lo Bz %’i“f'l"ﬂ‘step'l’gﬁﬁ:%f’%] ’—‘3'1[?;‘)£F'
VR B e step e Step ARt o kD AR o
3.3.1&1
- ’[?‘f;%fux F i Ndge T
3
4
S, =int| — X,
q
_22(9 210)—(scale_ fac_multiplierxc, )

Xi ;f;\ﬁ;fi)\ e X KT = B f28kme * globegain (g), scale factor (cq) » &
*ﬁ ¥ ir cq #7 % chgain scaleifac multipliert o g = #75 #FF £ * » A% £l

i} A0 o (g 7 & BIEFEF o ARLL PR {tigfgafg%‘ﬁvfi;u,iﬁéﬁi °o T
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RTP

Buffers for Bitstreams
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B 29 % 4] RTP RTSP ¢ 5%
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1
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Bl 30 FPRHEH
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1. Sub Client #ie
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4. AACH#R St e

- f iR ERAACES

Graphical User Interface

== 3f ¥

MPEG4 strean service interface
Decoder Decoder T “3
i jr RTSP State |
, and Message | .
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AR R g R eh i e d 4
D.2.1 B #RB~ 7 chud 3t
B UINT wavelnGetNumDevs(VOID);

i B o 31?‘]/\ =¥
m MMRESULT wavelnGetDevCaps( UINT uDevicelD, LPWAVEINCAPS pwic, UINT

chwic );

#-% uDevicelD B %3 ﬁi%] R B E pwic % Zopwic Z_WAVEINCAPS # 3% »
PP FAERR LS HARS . cbwic Lpwic g )

u MMRESULT waveInOpen( LPHWAVEIN phwi, UINT uDevicelD,
LPWAVEFORMATEX pwfx, DWORD dwCallback, DWORD dwCallbackInstance, DWORD
fdwOpen );

B e ﬁi%l » o #-% uDevicelD B &5 ﬁi%l » % i@ 7| phwi & % handle F
pwfx & #7& R N ({8 4) > dwCallback % Z_callback & * 338 > # 12
iR TR RDTOR AERIE AP kY i Foiae kg
g 2 5 AAC Encoder fi‘{ﬁ%\ AAC # 5% - fdwOpen 3% Z_callback ¥_function :&
&_thread

B MMRESULT wavelnReset(*HWAVEIN hwi.);

Bk R hwi B ﬁi%l% » & #-buffer iz

B MMRESULT wavelnAddBuf fexr( HWAVEIN hwi, LPWAVEHDR pwh, UINT cbwh );
KRR hwi #/P~— £ F4 % 5 pwhd#fd = o buffer » cbwh & pwh 45 = e
buffer ek & o AfRB-FHEE > € p #2341 {7 callback &3t — =& o #rru v &
callback 513 AZf {708 el pt 3058 o 3 & p e chid T B o
W MMRESULT wavelnStart( HWAVEIN hwi );
Frds FE hwi %3 31?‘] »
W MMRESULT wavelInClose( HWAVEIN hwi );
[CLa %“‘J/\ Z ¥ hwi
5.2.2 ¥4 ﬁ%]ﬂ'. * e 3N
| UINT waveOutGetNumDevs(VOID);
waEG 5B AES ﬁ%]:‘: =i

B MMRESULT waveOutGetDevCaps( UINT uDevicelD, LPWAVEOUTCAPS pwoc,
UINT cbwoc );
#-% uDevicelD B &5 ﬁi%l 2% ¥ pwoc 3k T pwoc %_WAVEINCAPS #& ;¢ »
T FAERRTS AR > cbwoc A pwoc % o]
B MMRESULT waveOutOpen( LPHWAVEOUT phwo, UINT uDevicelD,
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LPWAVEFORMATEX pwfx, DWORD dwCallback, DWORD dwCallbackInstance,
DWORD fdwOpen );

B ﬁi%l At o #-% uDevicelD B B+ ﬁi%] d1 56 % ¢ 7| phwo i& % handle *+ -
pwfx & #7& R 3% > dwCallback % %_callback i * ezt > fdwOpen %
%_callback €_function :&¥_thread
B MMRESULT waveOutWrite( HWAVEOUT hwo, LPWAVEHDR pwh, UINT cbwh );

#-pwh #74p » & KR 5 cbwh frdata block _%'I'Iﬁi%l IR hwo F #§3%c -

B MMRESULT waveOutReset( HWAVEOUT hwo );
B B ﬁa?] d1 2% hwo mﬁg?] B 3 ¥ #-buffer F 3
B MMRESULT waveOutClose( HWAVEOUT hwo );
[ ﬁﬁﬂ:%ﬁ%,hwo

5. 2.3 WAVEFORMATEX 2 3¢
typedef struct {

WORD wFormatTag;

WORD nChannels;

DWORD nSamplesPerSec;
DWORD nAvgBytesPerSec;
WORD nBlockAlign;

WORD wBitsPerSample;
WORD cbSize; }
WAVEFORMATEX ;

wFormatTag = #3 3% > 1 % WAVE_FORMAT_PCM

nChannels & Fgfic> 1 5 8 %3 2 5 %

nSamplesPerSec # 71 B~{&#g &

nAvgBytesPerSec % 7+ - 7 % -° 1 bytes

nBlockAlign # 7 & -] ehblock #& B » 2 channel #3k 2 &  sample &
byte #c

wBitsPerSample # 5 — # sample * & B bits % 7=

B cbSize % user define t&Ef & &

-34-



5.3 #4 n’ﬂ@ﬁ%]

b @B o IR R ANC frame ¢ K RTP 42 > Ris @z .
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® RecvThreadlskK()

ek
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® DePktThreadlsK()
~ f F R RTP 3t 2@ = 5 AAC frame
® AudioStatusTimeFunc()

- F 7 AREEAC frame = 5 B 0 2 2k o Aok £ M A SR Ak
I pdeR e H PO A SF] 0 » E b §

5.4 78 47
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012346678901 23456780012345678901
e e e A stk At e e Tl e e e S St et e e et e el T Bl e el e et S
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| TWPE 7 esds” |
B T e e B T e e e I NN I A
| version | flags |
B e e b e e e R R e R e e e e e e e s
| tag | ES Descriptor length |
L L T T e e e L b N N R R e
| length | ES_ID [SOE| U | 0 | StreamPriority |
re=t=t=t=t=t=tr=t=t=t=t=t=t=t=t+=t=t=t=t=+t=t=t=t=t=t=t=t=t=+=t=+=+=+
| Tag |
e o s i e et b o o o s Gt aa ko il o e e e s
| Decoder Config Descriptor length |
t+stststst=stst+ststststststststststststststst=t=st=stststst=t=t=+=+=+
| ObjectTypelndication |  Streaalype | | | Buf ferSizeDB |
+=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=t=d=t=t=t=t=t=+=t=+
| MaxBitrate |
+=+=+=+=+=+=+=+=t+=t+=t+=+=t+=+=+=t+=+=t+=t=t+=t+=+=t+=t=t=+=+=+=+=+=+=+=+
| AvgBitrate |
+=t+=+=t+=t=t+=+=+=t=t=+=t=t+=t=+=t=t+=t=t=+=t+=t=t=+=t+=+=t=t+=t=t+=+=+=+
| = |
FR_NN NN NN FN PN RN NN NN FS ES N NN NN NN NN NN NN NN RS NS NN NE_ NN N NN A RN NN NN NS

| Decoder Specific Info length |

e e e e e e e e e e e e e e e e e e e e e o
. frequen channel :
| Audio ID | e |75 e extensions |
Index Conf iguration
B

® 32 ESDS #f ¢ 1527 [3]

Bk Kdp b e

object type:5 i~ » & p 4 2 p )50
F AT g

0: NULL

AAC Main

AAC Low complexity

AAC SSR

wW DN
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: AAC Long term prediction

: AAC High efficiency

: Scalable

: TwinVQ

: CELP

: HVXC

10: Reserved

11: Reserved

12: TTSI

13: Main synthetic

14: Wavetable synthesis

15: General MIDI

16: Algorithmic Synthesis and Audio FX
17: AAC Low complexity with error recovery
18: Reserved

19: AAC Long term prediction with error recovery
20: AAC scalable with erronsrecovery
21: TwinVQ with error recovery

22: BSAC with error recovery

23: AAC LD with error recovery

24: CELP with error recovery

25: HXVC with error recovery

26: HILN with error recovery

27: Parametric with error recovery

28: Reserved

29: Reserved

30: Reserved

31: Reserved

MaxBitrate:32 ==~ » 47 & § iz~ ¥
AvgBitrate:32 ==~ » % 75 T I2ehiz o X
headerlength:8 =~ » & 7 & = £ B
AudiolD:5 7 » * &k 1% 5 3w

frequencylndex:4 == > * &k & 7 BF P~ HRA4f F
0: 96000 Hz

1: 88200 Hz
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64000 Hz
: 48000 Hz
: 44100 Hz
32000 Hz
24000 Hz
22050 Hz
16000 Hz
9: 12000 Hz
10: 11025 Hz
11: 8000 Hz
12: 7350 Hz
15: @* Fpi7E&E T A2 EALTE L PHRMF

o 1 O U1 &~ W DD
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0: ®* ¥f ek

1: - g oo B

2: ZBsEizw o LW

Jr 2y iz o SR B

4: B2 LH o B EE LB

b TRz vwm oo m D PR SNETETT LS

6: » Bz vwmooom P BATER T 0 M

(R S R RS A T A -5 IS R

frame length flag:1 ==~ > 3%k = 0 £+ - B frame 7 1024 B2 > 1 7 F 960
e
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extensionFlag:1 == » 5 X5 &t ¥ chff e
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