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1.1 AMR-NB

AMR-NB (Adaptive Multi-Rate Narrow-Band) &5 4 it i kU S& i1 3GPP (3rd
Generation Partnership Project) $2iliff), FEN T 3G Bahik &k

AMR-NB T # I Rer

o SR @ BMIEAHAK, 25k 12.2/10.2/7.95/7.40/6.70/5.90/5.15/4.75 Kbit/s. FT
5T ACELP (Algebraic Code Excited Linear Prediction) Zfil,

o NIFKASE, AMR-NB L FriEIESAL 4 DTX (Discontinuous Transmission) &
5l VAD (Voice Activity Detection) FIEF I 5 24E il CNG  (Comfort Noise
Generation), K VADI i &kl &k .

o ¥ 8k SKAE, 20ms (160 ANFFE ) WK ALFE,

* X

£ 3 PhSCAEAAit A% o

MIME

RTP Payload format, 52 M. “rfc4239 AMR and AMR-WB Storage Format”.

IF1

iHZ M “3GPP 26101-600.doc” .

IF2

% W, “3GPP 26101-600.doc”.

AMR-NB 7E bR UE 710 :
o & LLF 3GPP GSM-AMR #rifi.

3GPP TS 26.071 V4.0.0
3GPP TS 26.090 V4.0.0
3GPP TS 26.091 vV4.0.0
3GPP TS 26.092 V4.0.0
3GPP TS 26.093 V4.0.0
3GPP TS 26.094 V4.0.0

AMR Speech Codec; General Description

AMR Speech Codec; Transcoding functions

AMR Speech Codec; Error concealment of lost frames
AMR Speech Codec; Comfort noise aspects

AMR Speech Codec; Source controlled rate operation
AMR Speech Codec; Voice activity detector

® 5 3GPP GSM-AMR S A0S Lk —2L.
3GPP TS 26.071 V4.0.0

ANSI-C code for AMR speech codec(Code Version 7.5.0).
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®  EXf 3GPP GSM-AMR ARk A KIMRAS St AT 1 52 Mk
3GPP TS 26.074 V4.0.0  AMR Speech Codec,Test sequences.
o HURMILFE S DTX [FF K W] LAWUA A7 3T

1.2 #HEZERY
AT AE ] B 4B B 2R an R 1-1 Fiows

F1-1 BIRRER

£ EiE i) ik

HI U8 8-bit LA 5 FRFHAL,
HI S8 8-bit H T 5 FFFHRA.
HI Ul6 16-bit LT 5 B A,
HI S16 16-bit H 75 FEARAY
HI_U32 32-bit LT 5 BEHRAL
HI S32 32-bit A5 HEHRA,
HI VOID void KA,

3 REFIFR

G i A AL i SRR BR AN 1-2 TR

-2 GRS ELE SR AL

Bk TIgE

AMR_Encode_Init WA L £ o

AMR_Encode Frame | #wfid.

AMR_Encode_Exit LI ETIER

RS A LU i SR B BNR 1-3 PR

WL © HEITTHEIE E S A 7 SCHAIA 03(2008-11-30)
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R1-3 MR BLE MRS

Bk

AMR Decode Init

PIaA RS B o

AMR_Get_Length

THEKE, BLHL U8 A A,

AMR Decode Frame | fi#thd,

AMR_ Decode Exit TR B A5

14 %%L:l l%\/\*

IR A AP Z%{5 A ALLR 2 28,

UHES 1ER
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N AR RS H TSN HAG RS, RS R,

1.5 SEXKKER
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2.1 #IE 1L R £

AMR_Encode_Init
[Hm1]
TG AIAES5 I, WA B A% o
[iEk]
#include "amr_enc.h"

HI S32 AMR Encode Init (HI_VOID **pEncState, HI S16 dtx);

[Hiiid ]

WA LR N it s v fia st HIn it it . DTX #EHIT A5 B 8 E
A DTX ATJF, s ST IR F i i 30, R RS, R A mide R, DRI
I ThkE, fem e A

[&#1]
SEZR iR mAN/ il | £//BE
pEncState ¥R Mgt 3 5% MmN | 2R
dtx DTX i figbr& LN Jai il
0: AM#fE.
1: fifife.
| GUAEIE(ED |
R[EE P
0 &3
£ 0 P, TR AR
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2AP1 &% APl %
(€ERPRL)|
$EIRED iR
HI_ERR_AMRNB_INIT FAIL G B A A IR R
[Fk]

e L3ff: /include/amr enc.h
® JE{F: /lib/amrnb.lib

| CE=

7

(2441 ]

#include "amr_ enc.h"

HI VOID *pEncState = NULL;

HI_S16 dtx = 0;

if (AMR_Encode Init (&pEncState, dtx))

{
fprintf (stderr, "\nerror AMR _Encode_ Init fail: $s\n", strerror (errno)) ;
exit (-1) ;

!

| @EPESD

e HI S32 AMR Encode Frame
e HI VOID AMR Encode Exit

AMR_Encode_Exit
[Hm]
AL G T, R B o
[iEik]

#include "amr_enc.h"

HI VOID AMR Encode Exit (HI_VOID **pEncState);

[Hiiid ]

x

[(Z%1]
SHAM i:pu mA/m | 25/ B
pEncState B E IR b5 1 25 o IITAN e
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APl % 2 APl &%
[z [FME )
/R
(7K1

o SL3ff: /include/amr enc.h
e JEfF: /lib/amrnb.lib

(CEH=9 |
P
(25411

#include "amr_enc.h"
HI VOID *pEncState = NULL;
AMR Encode Exit (&pEncState) ;

(CiIESED
e HI S32 AMR Encode Init
e HI S32 AMR Encode Frame

AMR_Decode_Init
(QELD |
THAMERAT S5, VIR AR B
[iEik]

#include "amr_dec.h"

HI S32 AMR Decode Init (HI_VOID **pDecState) ;

[Hiiid ]

P

[(Z%1]

SHAM i:puy mA/ml | 25/ B
pDecState | ] 45 IUARAL BE A5 WA | 2R
|GEYIEIEIED

REE iE:pU

0 JE o

3£ 0 RIWE,  HAE N B RAS o

SCHIRA 03 (2008-11-30) WL © WEITTHEIE E S A 7

2-3



&P AMR Z fif i 2 Qﬁ

2 APl 5% APLZ%
(€=RPRT) |
$EIRED iR
HI_ERR_AMRNB_INIT FAIL PR T A AU AL R I

(K]

e L3ff: /include/amr dec.h
e JEXfF: /lib/amrnb.lib

[E=
P
(2541 ]

#include "amr_ enc.h"

HI VOID *pDecState = NULL;

if (AMR_Decode_Init (&pDecState))

fprintf (stderr,

{
exit (-1);
!
[AHOC ]
e HI S32

AMR Decode Frame

e HI VOID AMR Decode Exit

AMR_Decode_ Exit
[H1]

fFRSAESS S A, TR 5

(%]

#include "amr dec.h"

"\nerror AMR Decode Init fail:

HI VOID AMR Decode Exit (HI_VOID ** pDecState) ;

$s\n", strerror (errno)) ;

[Hiiid ]

P

(241
SR i:pu mA/EE | 2R/ EE
pDecState | ] 45 E MRS BE A o LiIPAN o

2-4
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iR [FME )
/R
(7K1

o SL3ff: /include/amr dec.h
e JEfF: /lib/amrnb.lib

(CEH=9 |
P
(25411

#include "amr_dec.h"
HI VOID *pDecState = NULL;
AMR Decode Exit (&pDecState) ;

[HREE ]
e HI S32 AMR Decode Init
e HI S32 AMR Decode Frame

2.2 i AT ER£L

AMR_Encode_Frame
[H]
X BV A A T 4 A o
[iEk]
#include "amr_ enc.h"
HI S32 AMR _Encode Frame (HI_VOID *pEncState,
HI_S16 *pInBuf,
HI_U8 *pOutBuf,

enum Mode mode,

enum Format frame type);

[fii]

AR AR i i S s, ORuES A2 L_FRAME (160, LL HI_S16 4
£7)0 Y Z5AR Y5 enum Mode 2% & T F @ HUR AT 9wt , 4l f5 AR P enum Format 2% i
JIT e e WS A i S5 I B 4T B0 A7 e P F8 e i R 2 vh X, JFIR [Pt s i
KB (LLHI U8 A A,

(241

SRR 03 (2008-11-30) WIS © VYT L S AT A 25
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2AP1 &% APl %

SHEBR i::pu wmA/ Mt | 25K/ 5
pEncState | HJ )45 E IG5 o EPAVE f A Y
pInBuf (NE TR CITE TP AL LY JRI
pOutBuf WE TR CTE TRRE AL it JRI
mode G i) S AT LD JRIH
frame_type | kg, LN Je i

| GAEIEEED
R [E1E i:puy
IS (:] ey, FAE b gt J5 2 K, LA HI_US S #fi.
HifE ORI, HAE AR .

[R5 ]
SR iR
HI_ERR_AMRNB_INVALID DEVICE | JEvE#n N gaid &k & a4t .
HI ERR_ AMRNB INVALID INBUF JEVE NIRRT
HI ERR_AMRNB _INVALID OUTBUF | JEv:fH Zrhigst.
HI_ERR_AMRNB_MODE_TYPE CIRFREIPANE T EpY 2
HI_ERR_AMRNB_FORMAT TYPE A2 A itk 2
HI ERR_AMRNB_ENCODE_FAIL ETIEPN

[#Kk]

o SLICfF: /include/amr enc.h

® JE3fF: /lib/amrnb.lib

(=]

o [RUFSRIDHI AR KN L FRAME (160, LLHI S16 J8fr).,

o (Rl g X AN MAX_PACKED SIZE (35, L HI U8 Ky #A7),

(2541 ]

#include "amr enc.h"

HI_S16 pInBuf [L_FRAME] ; /*L_FRAME i ANEH K, 160%/

2-6 i SCRARRCAS 03(2008-11-30)
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APl % 2 APl &%

/*MAX_PACKED_SIZE %o KB K (LlHI_uslyfi) */
HI U8 pOutBuf [MAX PACKED SIZE];

HI VOID *pEncState = NULL;

HI_S32 packed_size;

HI S16 dtx = 1;

enum Mode mode = MR122;

enum Format frame type = MIME;

if (AMR_Encode Init (&pEncState, dtx))

{
fprintf (stderr, "\nerror AMR Encode_ Init fail: $s\n", strerror (errno)) ;
exit (-1) ;

}
If (frame type == MIME) /*AHU(FAERS, HMikACAMIME, WFEZES ASCHEk*/
{

fwrite (AMR_MAGIC NUMBER, sizeof (HI_S8), strlen(AMR MAGIC NUMBER),

file out);

}
while (fread (pInBuf, sizeof (HI_S16), L FRAME, file in) == L FRAME)
{

packed size=

AMR Encode Frame (pEncState, pInBuf, pOutBuf, mode, frame type);
if (packed size < 0)
{
fprintf (stderr, "\nerror AMR_Encode Frame fail:
$s\n", strerror (errno)) ;
exit (-1);

}

fwrite (pOutBuf, sizeof (HI U8), packed size, file out);
}

AMR_Encode_Exit (&pEncState) ;

(AR ]
e HI S32 AMR Encode Init
e HI VOID AMR Encode Exit

AMR_Get_Length
[H]
HWELAEE, THEAZWER . BLHI_US N Hupirs
(5741

HI_S32 AMR_Get_ Length(enum Format frame type, HI_U8 toc)

SCHIRA 03 (2008-11-30) WL © WEITTHEIE E S A 7
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2 API 2% APl Z%
[ ik ]
AMR-NB SCHF 8 Pt g, 3 P, DRI i i B I AN o A A
ARG KA ST S e 15 AR AR U I o
[Z%]]
SHBR i::pu mAN/ Mt | £F/ B
frame type | Wiikg =, LITPAN JRi
toc Mtk o LETPAN JRii
(GEAEIEED |
IR EE iU
AR B, HAB A iz i Ak 1. BLHI_U8 4 547,
ilisl R, HAE G H R o
(€FRPLTD |
tHIRA ik
HI ERR_ AMRNB _FORMAT TYPE | JEvEMmiss =,
[#K]
e SLfF: /include/amr dec.h
e  JEfF: /lib/amrnb.lib
(=]
o {RuUFGwbEFIfFES A% X AHIR], Rl enum Format 2% f R FF—3,
® AMR-NB fif3 a5 Se it Uk (1byte), FEARAEWELE B HMHCE. T tire
Z 3 1byte, FIk AMR_Get_Length 3 [FIE Ay iZ Wi it K vk 1.
(244511
#include "amr_dec.h"
HI U8 pInBuf [MAX PACKED SIZE];
HI S32 packed size;
fread (&pInBuf [0], sizeof (HI U8), 1, file in); /*3KMANUELER, RANFIANZE X */
packed size = AMR Get Length (MIME, pInBuf[0]);
CIEEHL)
HI S32 AMR Decode Frame
2-8 RYFRAS 03(2008-11-30)
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AMR _ Decode Frame

[H]
fiPE s e R R N R — WS AR, AR
(QEERFS) |

#include "amr_dec.h"

HI S32 AMR Decode Frame (HI _VOID *pDecState,
HI U8 *pInBuf,

HI Sl1é6 *pOutBuf,

enum Format frame type);

(4]

FHP A NGl i, RS AR RS I, 0 A0 I 75 & B A7 J5CfE 7 4 e B
GEPIX . MRS S HAREE Y 160 (HI_S16).

[Z%]1]
SHER | ik mA/EE | 2R/ B
pDecState | J ) i AU AR IS B 45 o WA | )R
pInBuf (B3 A CT PN LTIN S
pOutBuf ACEAC T Rl fir Jei s
frame_type | Mitks Ao N Jey
(GUAEIEED |
R [E{E ik
0 JE o
k0 R, HAE W EE Y
(€3P3 )|
$HIRAD ik

HI ERR_AMRNB _ INVALID DEVICE | JEv:% A\ g fit it 3 5 $84%)

HI ERR_AMRNB INVALID INBUF B RPN E L

HI_ERR_AMRNB_INVALID OUTBUF | Ei:4 22 54t

HI ERR_AMRNB_FORMAT TYPE A2k o

HI ERR_AMRNB DECODE_FAIL ZCPNIE

SCRiRRA 03 (2008-11-30) BRI © WU L S A
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&P AMR Z fif i 2 ﬁ

APl %

(K]

o SLIff: /include/amr dec.h
e JEfF: /lib/amrnb.lib

(=]

o {RiFZm RSk X AHIA, B enum Format A% & R 3,

o (R AL X A /T MAX_PACKED SIZE (35, LLHI U8 4 #f7),
o {RUEMFIS I Z X A/NF L FRAME(160, L HI_S16 Jy H.47).

(244511

#include "amr dec.h"

HI VOID *pDecState = NULL;

HI U8 pInBuf [MAX PACKED SIZE];
HI_S16 pOutBuf [L_FRAME] ;

enum Format frame type = MIME;

HI S32 packed size;

If (frame_type == MIME) /*AHSCEHMADN, Fikg X OUMIME, WIFRZEEEH SOk /
{
fread(magic, sizeof (HI_S8), strlen(AMR MAGIC NUMBER), file in);
if (strncmp((const HI_ S8 *)magic, AMR MAGIC NUMBER,
strlen (AMR_MAGIC_NUMBER)))
{
fprintf (stderr, "%s%s\n", "Invalid magic number: ", magic) ;

exit (-1);

}

if (AMR Decode Init (&pDecState))
{
fprintf (stderr, "\nerror AMR Decode_ Init fail: $s\n", strerror (errno)) ;

exit (-1);

while (fread (&pInBuf[0], sizeof (HI _U8), 1, file in) == 1)

{
packed size = AMR Get Length(frame type, pInBuf[0]);
fread (&pInBuf [1], sizeof (HI_U8), packed size, file in);
AMR Decode_ Frame (pDecState, pInBuf, pOutBuf, frame type);
fwrite (pOutBuf, sizeof (HI_S16), L FRAME, file out);

AMR Decode Exit (&pDecState) ;

2-10
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(AR EE]
e HI S32 AMR _Decode Init

e HI S32 AMR_Get Length
e HI VOID AMR Decode Exit

v N4 %ﬁ%%}
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APl 7% 3 A AfE S

3 HE 2

;jg

68
—
%
ol
D

Jf
%
a3
<

/WS, i i AN, R s R N (BT _s16). +/

#define L_FRAME 160
/* G AT A e B S it KA, AR A AR B N B KM (HT_us). +/
#define MAX PACKED_ SIZE 35

/ * K FAMIMEMAS 2 A H A7 A I 1R ST 3k * /
#define AMR MAGIC NUMBER "#!AMR\n"

enum Mode

(Ui

AMR-NB & fifhith 5 It SCHF R HE AR

[ X1

enum Mode {
MR475 = 0, /*WIEHFE, 4.75 kbit/s */
MR515, /*A[EH A, 5.15 kbit/s */
MR59, /* IR, 5.9 kbit/s */
MR67, /*WIEHA, 6.7 kbit/s */
MR74, /*AIEIERE, 7.4 kbit/s */
MR795, /*AEME, 7.95 kbit/s */
MR102, /*Al B ER, 10.2 kbit/s */
MR122, /* IR, 12.2 kbit/s */
MRDTX, /AR, AR, ARk, +/
N_MODES [*IERTBAELH, ATk, */

}

SCRARRA 03 (2008-11-30) 3.1
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APl 5%

enum Format

3.2 $RixAY

| QE=9 |
iV MR475-MR 122 %5 8 FhREEATH 2 A H ol i .

(QILD |
ks e € T =M g3
e MIME
RTP Payload format, 15Z M. “rfc4239 AMR and AMR-WB Storage Format”,

e [F1
W20 “3GPP 26101-600.doc”.
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enum Format { MIME = 0, IF1l, IF2 };
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HI_ERR_AMRNB_INVALID DEVICE | {35 A4 it %455 .

HI_ERR_AMRNB_INVALID INBUF | JEyE#i A ZEnhiskt.

HI ERR_AMRNB_INVALID OUTBUF | 4E:4 il 2B skt .

HI ERR_AMRNB MODE TYPE e[S T BY B

HI ERR_AMRNB_FORMAT TYPE JEEmRS
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HI_ERR_AMRNB_INIT FAIL i B A A IR R UL
HI_ERR_AMRNB_ENCODE_FAIL HEPNE
HI ERR_ AMRNB DECODE_FAIL i R L
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Numerics

3GPP 3rd Generation Partnership Project

ACELP  Algebraic Code Excited Linear Prediction
AMR Adaptive Multi-Rate

AMR-NB Adaptive Multi-Rate Narrow-Band

C

CNG Comfort Noise Generation
CRC Cyclic Redundancy Check
D

DTX Discontinuous Transmission
F

FQI Frame Quality Indication

I

IF1 AMR Interface Format 1
IF2 AMR Interface Format 2
M
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AMR #0445 1
AMR #2044 2
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PCM Pulse Code Modulation WA T Ik o G

S

SID Silence Descriptor R

T

TS Transport Stream (i
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VAD Voice Activity Detection fEaa=m oAl
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