COVPRESSI ON CODI NG AND DECODI NG METHOD, CODER, DECODER, AND CODI NG DEVI CE
FI ELD OF THE | NVENTI ON The enbodi nents of the present invention relate to
the field of signal coding and decoding, 5 and in particularly to a signal
conpressi on technol ogy, and specifically to a conpression codi ng nethod and
a conpression decodi ng net hod, a conpression coder and a conpression
decoder, and a conpression codi ng devi ce. BACKGROUND OF THE | NVENTION I n
order to save a bandwidth for transmtting and storing voice and audio
signals, a 10 correspondi nq voice and audio coding technolo has been
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20 lossless compression coder includes a short-term linear prediction coder (LPC, linear prediction
coding), a long term predictor (LTP, Long Term Prediction), and an entropy coder. LPC prediction

is used to remove short-term dependence of a voice signal, and LTP is used to remove long-term



20 a sign extraction unit, configured to extract sign information of an
i nput signal; a prediction unit, configured to obtain a prediction
coefficient by prediction and analysis that are perforned according to a
signal characteristic of an absolute value signal that is obtained after
the sign information of the input signal is extracted; a residual
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enbodi nents of the present invention, sign information of an input signal

is extracted to obtain an ab te val j i nput signal; a
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FIG 1 is a schematic diagram a conpression coding nethod according to a
first etsodgmisfirmation and fle@odidgipsranssatreraspectidelygodad.of a conpressi on
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information of the input signal is extracted; a residual calculation unit, configured to obtain,
according to the prediction coefficient, a residual signal of the absolute value signal for entropy
25  coding; and a coding unit, configured to respectively code the residual signal, the sign information
and a coding parameter.

An embodiment of the present invention further provides a compression coding device,
which includes the preceding compression coder, and further includes a signal receiver, configured
to receive an input signal; and a code stream multiplexer, configured to multiplex sign information

30 of the input signal, and a residual signal, and a coding parameter of the compression coder to form a
coding code stream, after the sign information of the input signal, and the residual signal, and the
coding parameter of the compression coder are respectively coded.

Therefore, by introducing the embodiments of the present invention, sign information of
2



FIG 7 is a schematic diagram of a conpression coding nmethod according to
an enbodi nent; 30FIG 8 is a schematic diagram of a conpressi on decodi ng
nmet hod according to a first enbodi nment; FIG 9 is a schemtic

di agram of a conpressi on decodi ng net hod according to a second enbodi nent;
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shall fall within the protection scope of the present invention. Generally,
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FIG 1 is a schematic diagram of a compression coding method according to a first
embodiment;
FIG. 2 is a schematic diagram of a compression coding method according to a second
embodiment;
20 FIG 3 is a schematic diagram of a compression coding method according to a third
embodiment;
FIG. 4 is a schematic diagram of mapping of an input signal according to an compression
coding method embodiment;
FIG 5 is a schematic diagram of a compression coding method according to a fourth
25  embodiment;
FIG 6 is a schematic diagram of a compression coding method according to a fifth
embodiment;
FIG. 7 is a schematic diagram of a compression coding method according to an
embodiment;
30 FIG. 8 is a schematic diagram of a compression decoding method according to a first
embodiment;
FIG. 9 is a schematic diagram of a compression decoding method according to a second

embodiment;



Step 101: Extract sign information of an input signal to obtain an absol ute
val ue signal of the input signal. 30A voice and audio input signal to be
coded includes two parts of information, one is the sign information in the
signal, and the other is the absolute value signal after the sign
information is renoved fromthe input signal. The extracted sign
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respecti v%I . coded. 15In this step, the coding code stream generated by
mul ti pl &% ﬂé‘“?"ﬁ‘&l udes the residual signal obtained by entropy coding and
the sign informati on obtai ned by quantization, and further includes a

codi ng paraneter required by a coding end after coding. The coding

paraneter is used by pHEHOEDTHESORIPPIONOPIHE EMBODIMENESpar anet er
i ncludes, but is not limted to, a mapping coefficient, a quantization

paranmeter, a prediction coefficient, or side_information. The side
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obtain sign information and an” absol ute val ue signal of the input signal.

fall within the protection scope of the present invention.

Generally, a conventional prediction method is not applicable to all types of input signals,

20  and for some signals, a better compression gain may not be obtained by adopting direct prediction.

In the embodiments of the present invention, sign removal processing is performed on an input

signal, which is especially effective for a signal that does not have an obvious prediction gain, and

prediction and filtering are performed on the signal after sign removal according to a signal

characteristic of the signal after sign removal, so as to improve final compression efficiency.

25 Compression Coding Method Embodiment 1

FIG. 1 is a schematic diagram of a compression coding method according to a first
embodiment. The method includes:
Step 101: Extract sign information of an input signal to obtain an absolute value signal
of the input signal.
30 A voice and audio input signal to be coded includes two parts of information, one is the

sign information in the signal, and the other is the absolute value signal after the sign information is
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A voi ce and audi o input signal includes sign information representing
positive and 30 negative properties and an absol ute val ue si gnal
representing signal anplitude. Generally, the sign information is expressed
by using a binary system that is, 0 and 1, and definitely, nmay al so be
flexibly set according to a coding end device within an avail abl e range.
When a i . ‘ . . 3 . . s _
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According to a signal characteristic of the obtained absol ute val ue signal
determ ne a prediction node used for perform ng prediction and anal ysis on
the absol ute val ue 30si gr@{)mppesg{bﬁ ¢EBH I\ﬁ%tﬂﬂ&lEmbodimenir@e si gnal
characteristic of the absolule value signal includes a frequency spectrum
energy characteristic, a frequency spectrumdistribution characteristic,
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noi se-li ke spectrum the prediction conplexity required by the solution is
relatively lower; and a bit nunber 10 required for transmitting the
prediction coefficient is smaller; the fixed coefficient prediction may be
used preferentially Furthernore, if nost of the energy of the absolute
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15 may be adopted in conbination or adopted sel ectively Step 204:
Perform prediction and anal ysis on the determ ned prediction node to obtain
a prediction coefficient of the absolute val ue signal. According to
the description in step 203, if it is deternmined to use the short-term LPC
predi ction, a Levinson-Durbin algorithmnmay be applied to the absol ute

val ue s |
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concentrates in a lowfrequency, a predictor having a high-pass filtering
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eXpress ?gmpl?/ngupsolu?tgy(g) 1Fs) raepc(iylsfatvle ?zglu\ef 6}flhé:J gbgo?l,{t‘ran va?l?le 21gnfal (!flthe sampling point is z(n) = y(n),
so that the absolute value signal may be uniformly expressed as z(n) = |[y(n)).

10 Step 202: Perform quantization and coding on the extracted sign information of the input
signal to obtain quantized sign information.

When the sign information of the input signal is expressed by using the binary system,
binary coding may be adopted to quantize the sign information to obtain a quantized sign, and the
binary coding includes 0/1 binary coding, run-length binary coding, or other types of binary coding.

15  Taking the 0/1 binary coding for example, the 0/1 binary coding directly writes 0/1 sign information
representing positive and negative properties into a coding bit stream. If a change frequency of a
sign value of the y(n) is lower, that is, a situation where a positive value or a negative value
consecutively appears occurs frequently, a run-length binary coding method may be used. The
run-length binary coding method is described as follows.

20 First, run-length coding information is analyzed, for example, frame length is N=40, an
appearing sequence of values of a sampling point is: consecutive 10 positive values, consecutive 8
negative values, consecutive 18 positive values, and consecutive 4 negative values, and run-length
information may be expressed as ((0, 10), (1, 8), (0, 18), (1, 4)). Then, the run-length information is
coded. Since only two values exist, optimization may be performed to some extent when the

25  information is coded. For example, merely sign information of a first group is coded, and the
number of consecutive appearing times of the sampling point of the same sign in other groups is
coded, so that the run-length information to be coded in this example is ((0, 10), (8), (18), (4)).

Step 203: According to a signal characteristic of the obtained absolute value signal,
determine a prediction mode used for performing prediction and analysis on the absolute value

30  signal of the input signal.

The signal characteristic of the absolute value signal includes a frequency spectrum
energy characteristic, a frequency spectrum distribution characteristic, and a frequency spectrum
type that embody a feature of the voice and audio signal. The prediction mode may also be selected

according to an environmental parameter in addition to the signal characteristic, for example, may



zi(n)-z(n-1); z'(n) = 0.5*(z(n-1) + z(n) = 0.25*(z(n-1) + z(n-2) + z(n-3) +
z(n-4)); 52- z(n-1i) z'(n) ===1 2, where z'(n) represents a prediction
value of the signal, and in order to facilitate the | ossless inplenentation
of the fixed point, the prediction coefficient is designed as 1/2m where m
may be equal to 2. The follow ng expression is obtained: z'(n) =

0.25*(z - - 700 n- : Le,:Z. i : Gtk

0. 25" (260 Huchuflh ) ety Dol A AL 2 i S0 Bl kit s
pr edi ct ponlicwefcbeicent. [fl dds bmbatiment, iilgosshessmplph&nsnpratdicoon ofodt eseldciedd
poi nt. The design of e filter al.so_be, varj.ed accordi ng to ] ossl.ess or
osay vEREe S her el PEGRFAHE  Sha G a8 b I E PR e SePm s, BRTHE TR
the pr e@eﬁﬁén@? s5Q&fut, ¢ 8O ErcB¥enBY SSHELIUT (RO GHsBNAL YALSsikhalchMRs RN WA Hoes

according to the determ ned prediction node is obtained. 15Wen a fixed
coef§i cinehtorcsnizalept edsertaimoiidifehey dand,kinddthe giredigtpinepnplaxitors higherexnder, this

that is,.only one.set of fi coefficients is used nd.. l.east two S
of 11 xeBrEBRtpRE: it ol e STF PERRR TR e SerEdiryPBRuAbe EBF piciBySF bR
coef fi cubgdlige vBludSBEal MRAnlydcRkeBEk@In RERHGInt FReqRendURNE oF @flscaahl Fie y s,
and the sane set of H:gredi ction coefficients is used for coding_an

decodi ngccordingdp ethe rhpragisristieof dite phsedefte cediss | athasnfrequsney bards fom a noise-like
swi t chi \ iffer ' g1 xed: 2 .Gl :

to be sSSPy HbreBIchbELaRpIeRRP HARNE 13 5hE s PGl KAy JBFHG A g GEEk
coelf i crenisd fakemsmiftingahe prdicign kbtfficienb ar snsairl;l ths fixefFevef@x@nppediction may
candi date fixed predictjon coefficients are the first ﬁvvo sets, of fixed
pr edi ct PHHSEORIEfaratiaiy- & wiherm@rentt spest alepqnéﬁﬁycqfdbc? apsolule valup SignghCUSERTAEs
fixed p 16l fi gl i wil : i

obt ai n g?rgelg%vdﬁa &g% ndaﬁegir%&olg{vg}grngiﬂﬁﬁﬂ %&ﬁ‘%}g%}ss rﬁgfc:]l{l}l%r egggor%teg%gﬁtb |é gs Fpﬁatte@
t he resDdfinitelsi geeltctioarsthndasietf the prakétidncmedt s mattlimitddetobe psvadlingrmodes, and

ired bi ' I d. inciple th f th
e e ORGSR B S hBh SRS o P PG PO
si gl sABbkatopBdY i mssfiondragbsedidectmiych set of prediction _
coefficients is adopted. Step 205:" Determ ne whether to quantize

the predicti 8EpcHiét Pedpenprediemmdndganatysishen Preediitemiine prséfctive iteprc, togpfiaipfa

it isd i N . nti,ze the prediction coefficient to obtain
30a quaﬁ{elﬁ{zcgﬂang?%#?lggf%%ﬁ‘?:%% r“ﬁ%?’%"ﬁ .Slngelén the short-term LPC prediction

and anal ési SAicﬁorﬂ:Qfgf or ﬂECHes&ﬁptght i gtepl 2086k Btk ?]&teﬁimﬁfeﬂitoi(mt thas/s\i;’i]l))rtit&m LPC
quanti zed .to obtain a quant.iz rediction coeffigient ei(i) . \Wen the .

i red cBRrTehont Pinder RR et dngbe ahgbit Bediobls iasititng fisad
pr ezl ct b@respogfihg plRddr,shomité@NLPQ prediction coefficient a(i), where i=1, ..., p, and a value of p

a(z')z"i

. If it is determined to

p

generally ranges from 1 to 16, and a corresponding predictor is: 1 i=1
use the fixed coefficient prediction, taking the absolute value signal obtained after the sign removal
into consideration, the dependence of the sampling point is enhanced, and the energy of the signal
mainly concentrates in a low frequency, a predictor having a high-pass filtering effect may be

25 designed. Furthermore, considering compression efficiency and complexity, and lossless
implementation of a fixed point, for example, a predictor in the following series may be designed:

-1+27

—1+05(z" +27),

3

-1+ 0.25(2“l +z74+z27% 4+ 2“4).

H

30

2" , where m=0, 1, .., L, and L < {N-1).
The preceding predictor may also be expressed by using a prediction value form as
7



8 1is perfomed between two kinds of prediction inplenentation manners by
using the fixed prediction coefficients, that is, by using only one set of
fixed prediction coefficients and by using at |least two sets of fixed
prediction coefficients. If only one set of fixed prediction coefficients
is used, no information needs to be quantized and output, and the sanme set
of fixeq mﬁgglction coefficients is 5 adopted by a coding end and a
decodi ng en I f nmore than one set of fixed prediction coefficients are
used for sw tzEhF=a-1Y he several different candi date sets of fixed
coefficients gﬁd tQ 12 S % d, and then a serial nunber of the selected
fixed predicti 8oef Fé coded and quanti zed. Step 206:

Cal cul ate a r,ggjdyak=s) of-h splyigy-val ue signal according to the
prediction cogff|C|en gtggit%eggﬁ%rt(%éﬁ%lLPC prediction, a residua

signal e(n) of each sanpllng point is obtained through the quantized
prediction coeffici ent a(i) , the absolute value signal of the sanpling
poi nt, and absol ut zvhlzl(u gnal s of the first p sanpling points. In

spec 15 Lol sk €M oo 0 SROORE TR ORSETL E gy

may be obderiteficlieaortié NGssteds iMplepleathtioh | cNtheortdd pm@ntthéqiredmmmedoéﬂﬁmngﬁs
the switching of the gﬁedl ction coefficients as described in step 204, and
by usi ngetiEredgsddires Wonre sbery be petnl (ahd herfellpving piesiomhiobiecdet er m ned

in step 204,?k£ﬁab§§k%ﬂgh §%ngLf?¢pgyp% qg;h sanpling point is obtained

t hrough the pr edi on o cl’'en 't he absol ute val ue signal of
t hel8anpl i ng whetrent:' (n)arsdthat;ﬁredlum@ valluae)fsthg nsadral, odndt the Ifrechsihorﬂ roatiniehi mg0.25,

20 h F
ol ene At EHY POITER ORI 9 4B TARIBBE GO p e LA i, The lesien
1) 2", oMRI BltdPrlay diso be v elcio&ih‘iglt}) Io;l,sfles@orlo%s '\/6‘105 BEE hdi§ coding and decoding

i npl enentation, the followi ng manner may be adopted: 'e(n). z(n)n <4 e(n)=
0. 25* (zpphcamgm +sz @p-to Bnsurezthat HE) predizfion co&)ﬁcmnt ja(ynpnq:dwtxezm g Tanalysis that are

g:}gd;f ;IBO?O %faclcgrld?n%tto YR getermme(f preglcngn moﬁe 1s Ob?fg}‘lgd ned through step 203

15 When a fixed coefficient is adopted, two different kinds of implementation may exist,
that is, only one set of fixed coefficients is used, and at least two sets of fixed coefficients are used
for switching. If only one set of fixed coefficients is used, no information needs to be quantized and
transmitted, and the same set of prediction coefficients is used for coding and decoding. If more
than one set of fixed coefficients are used for switching, several different candidate sets of fixed

20  coefficients need to be selected, and a selection standard is to see which set of fixed coefficients
makes a final coding bit number smallest. For example, candidate fixed prediction coefficients are
the first two sets of fixed prediction coefficients of the preceding predictor. First, the two sets of
fixed prediction coefficients are respectivley used to predict the z(n) to obtain a residual signal and
obtain a bit number required for quantizing the residual signal, and a set of coefficients with the

25  smaller reugired bit number is selected. A principle that makes a sum of the energy of the residual
signal or a sum of the absolute values of the residual signal smaller may be used to determine which
set of prediction coefficients is adopted.

Step 205: Determine whether to quantize the prediction coefficient according to the
prediction coefficient, and if it is determined to be yes, quantize the prediction coefficient to obtain

30  aquantized prediction coefficient.

When the short-term LPC prediction and analysis is performed, an obtained prediction

coefficient () is quantized to obtain a quantized prediction coefficient a(l) | When the fixed

coefficient prediction and analysis is performed to obtain the fixed prediction coefficient, switching

8



204, and may al so be preset. A preset nethod is the sane as that in step
203 and step 204, and the difference lies in that, a preset prediction
coefficient is directly used for calculating the residual signal in step
206, that is, the prediction coefficient may be obtained after step 202 or
before step 201. 30Step 207: Perform entropy coding on the residual signal.

The entro codi.ng. nay. be.perf.or . by. i |
25t oo AR B P A R R A AR SBATRRY X e TR o URR
Mul ti pl exeffibRnfsesiatispby Géignahlytdnatsel 6f £nddr mpdiciadedt fidinas and by usihgmoiasiawo
that is quantized, and a coded codi ng paraneter_to ouiput a %gding,code

st ream S®BIof | ipted rgdighem cpeit rigaes L oy eper ! g preeipusaetisigns is A5 tRe

guanti z i Lof o j 1 i : ;
mar amet 2o e e B o R e S PP B KA Ricionts i
cor r £ct hyoptdhby aasiling ¢pdraadet drcodiagicad. Hagaredhagorteosetiiof fized predictioh woelicients
means adopt ed by the codi ng end,..and generally t odi pg.parangete

el o8 S 51 1 D Theceste. i Tk s b 18 e B Paerlgried
par amet enqd HRh oSS duR{RF Pt Qectd Bix&d fRdINbR LA LOR ik B6deddRd qdafiRll X code
of a coding node i1dentifier. The information is transmtted t hrough an

identifier, &teplB06i ghlcokataat aesiduah shral safr tharabsPhke rigpluch sighilx eecqsdiadi ©t ithen
coefficient as aniifexa |l e, a code of the fixed prediction coefficient that
i s codel GHACGFARYICYEY in step 205 serves as a coding paraneter, and is

cod and nultip|exed b i 1 bit and then out pute(# he decodi.ng end. .
Thi ggenbodi i %?sﬁ%-t%rgﬁﬁ#’?é pf?@%‘i?é‘sﬁeé%m&ﬂhisuﬁ’ggfe(ap\? el ARl e s

i |, d | b lied to | di th t i
Ceohnol Braed YeBieh, H: sanri A BatetRer = Dol Sisafill JafRr Resa b e
di ff er egimgiy gake Eﬁééﬂsﬁﬁt&gﬂugﬁgﬁiﬁ BEHMBLD SRPMNESREs. 1RBpQRRYd Rflementation,

conpression gain is obtained, conpression efficiency of a voice and
audi o stlgrfallowing mpmeyvedy bCedentedsi on Codi ng Met hod Enbodi ment 3 Step 201
to step 208 can be performed on the input signal in Enbodi ment 2 because

the 20 inpuﬁ%@ﬁg ﬂ%_ﬁé&ﬁkéﬁl -mean signal. Being different from Enbodi nent
2, inthis e di t{an input signal needs to be recognized to judge

whet her the input signal is a zero-mean signal before each step in
Enbofli ment 2 Far ehpedifedr pediction, the Rsihidl issgral sthematlyi be ditdginainagtording to the

conpressi gn codi ng. et hod according to a third odi rent. The.net ho .
o LaeBtednsananeisnt JagmeranerRis he Srishrese e pre iR car TS 28 flesgriped

and i f thgel dUtandihgRRingiBe fredRliOn EBERCRhONRI the PIAR1GABatl b REEIRILBEh step 204,
subsequent |'y; otherw se,” the input signal Is napped to obtain a zero-nean

si gnal . the residudttsegnahp(pi 0§ cadhesamppioe poirgiabbiamed thraiigh thedixedrmyediem ededigient,
includes: selecting a nean value _of the input signal as a nmappi nfq o '
coef f i cthermbselstsoradiamignad of tepshinplingpoint. agil ebsalwavrlon sighalsied the firs sampling

20  points, that is, e(n) = z'(n) — z(n). For example, in specific implementation, the following manner

may be adopted:

2"1
e(n) = —z(n) + Z%z(n —i)
it 2 , where m=0, 1, .., L, and L < (N-1).

If m = 2, in specific implementation, the following manner may be adopted:

e(n) = z(n) n<4
e(n)=025%(z(n-D+z(n—2)+z(n-3) + z(n - 4)) — z(n) 4<n <N'

25 The prediction coefficient used in this step may be obtained through step 203 and step
204, and may also be preset. A preset method is the same as that in step 203 and step 204, and the
difference lies in that, a preset prediction coefficient is directly used for calculating the residual
signal in step 206, that is, the prediction coefficient may be obtained after step 202 or before step
201.

30 Step 207: Perform entropy coding on the residual signal.

The entropy coding may be performed by adopting entropy coding modes, such as rice
9



30 input signal, and perform ng a mapping operation on the input signal and
the mappi ng coefficient to obtain a zero-nean signal. Specifically,
according to distribution of an input signal x(n), a mapping coefficient K
is selected, so that the input signal is symetrically distributed on two
sides of a K value. The mapping coefficient K may be selected as a nmean

val ue o rTalin a s N1 K=-Nx(n KE/[mn(x(0)
nax(x(nfgxoélg rHeusent %Idg% énd)%rmv%gtr\{%& ¢ K value is added or subtracted to
obtai n a mappPtapg2GSi: dvbaltiplek rile réEhhzaysug)laIl thatalszeatropyreededs thgnsikn ishotnéatfonkthiatsisa

negative | = n) +K; an S a e val ue, n) = n) - K.
Q ger | Vﬂﬂ%qﬁ’éggr?ﬁﬁ% JHS drédﬂgﬁﬁarﬁﬁ?fe’é‘ios%mﬁé azfﬂg éaéflf %’;reg\éxt a:Jn t %((a )zer oxgre;n
signal . For npugyR Qata lﬁ?clx!ld%@uﬂ'lesbxﬁi"@a/ doﬁe@r‘feﬁﬁhé}ws@ﬁaluaﬁ@%él anatiz&lf sin

g711 code stream Since a value of a code stream Sle% I's not consistent
wi t hSa infbueatioh, air ﬁmtﬂl@aﬂnckwdﬁa:@efyp@fnia¢odn@msremeeds yior ietreding the decading end

an’ i nput? CRGHAPaSPaEg SR TR el e o liER ek R e i TP Pl

enbodi maddpted B the iding e alndig@neappat tqlilg p@8melk? ?ﬂclm@sfaomp;ang epbefiorRan a
signal, as shown in FIG 4. In this mapping process, the nmap
coef fi cPERictipn cReficifat aspantizationinaaspterapiSide HeRIHAtNY: ’Slmjméﬁ PVOH%% ipgjudes

per f or i

e R T
i nt t®dueign g)rtdammembncﬁtmt Taltihe thpr Bxaliprgictibepseliicenpes focredploy a Utsdfn of tiee
Zer o-ne Based. on .t hat ration co | exit s | ess aff cted, an

i nput s lgﬁipgeﬁww ifﬁ‘b thai g5 acrf@gmég%%ﬁ? ﬁ&te&nﬁl%ifuwessﬁsgfha? ing pgameter,

mappi ng,ahg c%li&f‘al{derﬁﬁl\ﬁ exE@By Qﬁngfl RCIaEY 0 ARIRS BRSRA0diAR cRRVI OUS
conpression gain is al ned conpression efficiency of a voice and

audi o si gnal ThES &nmhndamgd mﬁohplamslsaddn ICslisngodivgndd Briboandrawdio 4ignal, and may

nbi 400 hi
ol ol Be Bbh'd fopy o e B e A P e e it pe. bodi ng. et hod

enbpgli ment  2ByOintrodciB Mpis &k RAindédth iAke ﬁgﬂumgwmetdmereﬁmwam‘sn& cai e
400 in this embodinent is further included fore step 300 in the coding

net hod efedidehremBessed aasovipys regwressiontgsin i htained, @ﬁéﬂa@@é@sﬁ@meéﬁ%?marpf a

i nput s condi ti on. FIG 5 is a schematic
di agram L&ngn%%}dlﬁl gaé%“@é)g%& met hod according to a fourth 25 enbodi nent.
The met hod i ncl udes Step 400: Recogni ze that a frame characteristic

has different frame o gnaroCRaeaRpd s Btk Bhpocimentd S e * "
characteristics are applicable to different conpression coding solutions. A
preset condi Biepr2dlstoseép RO8 can be performed on the input signal in Embodiment 2 because the

20  input signal is a zero-mean signal. Being different from Embodiment 2, in this embodiment, an
input signal needs to be recognized to judge whether the input signal is a zero-mean signal before
each step in Embodiment 2 are performed.

FIG 3 is a schematic diagram of a compression coding method according to a third
embodiment. The method includes:

25 Step 300: Judge whether an input signal is a zero-mean signal, and if the input signal is a
zero-mean signal, step 301 is performed subsequently; otherwise, the input signal is mapped to
obtain a zero-mean signal.

The mapping the input signal to obtain the zero-mean signal includes: selecting a mean
value of the input signal as a mapping coefficient according to sampling point distribution of the

30  input signal, and performing a mapping operation on the input signal and the mapping coefficient to
obtain a zero-mean signal. Specifically, according to distribution of an input signal x(n), a mapping
coefficient K is selected, so that the input signal is symmetrically distributed on two sides of a K

value. The mapping coefficient K may be selected as a mean value of the input signal x(n), which is

10



30 judge whether the franme characteristic of the input signal satisfies the
preset condition, so as to determ ne a subsequent operation. The preset
condition may be the size of a dynam c range of the input signal and/or a
change speed of the input signal. For exanple, if the dynam c range of the
signal is larger, and the signal changes faster, and nost of sanpling
points are distributedla&4tmo ends of extrenely positive/negative val ues,

it is recognized th&t=th Jf(nhma char acteeristi,c of i nput si gnal

sati sfi egrédeatedr gset conditi oN wipe I§t€e{ “2(3&1)&1%@’;@} mate sKbssgqeent ddded Rar
exanple, a threshold nmay be respectively set on the two ends of the .
ext r emelSYPRSE; toabiaie ganinpeng sei & (B Thie/ () ip guaeresmgansignplo ang xiakns @ negative

37 and Kz ﬂ@ﬁztx@yrﬁ- YR % Rf &sﬁﬁ%&@@&(ﬁfﬁ&knﬁ@) E [0 KL] is input,

it indicates he’ sanpli ng "poi nt I e extrenely negative end; if a
val ue of a s&npéd spgeidl mapiEng W28hods2hay pb el ®Rlopredub, obitdin itha zeratresant sigial t har
sanplLin oint is at the extrenely positiv nd; nd if the nunmher of the
sanp%i ngX%BPiﬁt@e_&?P“tt HETghi o Wészaéle&sélsfe‘fx&g? &f Hecc‘?&saﬁalﬂ 6% Gfiog pga codt
sanpl i ngyph Blofall if nb&n¥BRhEw{th @WBIuc! df ahSichBCRAB §86h] t8GEschRR Hyf BBode stream
characteristic of the input signal 10satisfies the preset condi'tion, and a

subsequeignals trepping qoevdrsipmadeds to be peSbaped. ABkinga-4B8mapping of ar inpotisigedtofdpe

t he sa st eps .2 to 208 in.the codi nmet h enbodi nent 2 p
500 ' oRe b ERE Bro g A A R BT B rput T e P SEEE Mntpdig 28
bet ween s @ 426roanehnSi gl Adlshotvd ITBAGE eI RRUhaslif plockfRathd Mafhg doefficient
zero-nean signal to obtain a zero-nean signal. 15By introducing this

enbdli mEty, not be signsmitisn, dng ppdscpdingernnd wahoneeda IRgNTAYINY e NEAPPEEf aseardipg to a

mappi ngn?aﬂgin%irgf%orf%%xﬁl eﬁ{lep’ so that nore input signals applicable to the
present 1 nvertion can &°EFfecti vel y conpressed, an obvi ous conpression

gain i s obt aiSopd 30 apd3@oarp riesaineras8febs 20 eac30sah Entweiiwentand audi o signal is
i mproved. Conpression Codi.ng Met hod Enbodi nent. 5 20In conbifnatiq(?'g}wi th the
codi ng net hofYe AJERAURESEL 1S “aplasime. | thet Hicscding odshte At iPETPUREhTY Uy
bef ore iy t [ : [ ffe j LR QI Wpt

t he cod?%rggnn%&h]% (Ian%g%(?gnﬁH{&gg?&gﬂt?@{sccg%%ggwgésg%gﬁ%g%i dﬁgﬁgﬁi s furt herﬁmp r{g
i ncludedndafdgmens taep a8 0t ignhbaftodnagping aixbsige mirodvareat b effectiady tanpressed,

recogni ze that a conpressi.on gai.n obtgi ned by. coding the input signal .usin
0t | aast SRUOGT SHTREGY SRS §b OGO FOTBES Sk SIS & R RO FE
preset Hkeghol d. FIG 6 is a schematic diagram of a conpression

codi ng nethod according to a fifth enbodi ment. The net hod i ncl udes:
Step 500: Recogni ze that a conpression gain obtained by coding the input

signal using at |east onecghppllRh C5MhEMHUn6@EMhdIRLRE4i S smaller than or

equal to a preset threshold.” 30 Judge Wwhether a conpression gain is
obt ai ned when anot her ordi nary coding node is used for the input signal,

and i f no cohprevbingiogaiith the guiies matend smbpdigEat 2s sispr4Wr inethis wmdpdisrent e
conp o< Bl I RRAL A0 § QLA PR GRSl oL FLORG A,
Taki ng tsdEng nleBinglt dnbbdiméft 3, atepex@Niil this érhbddi®ent is further included before step 300 in
the coding method embodiment 3, so as to judge whether a frame characteristic of an input signal
satisfies a preset condition,
FIG. 5 is a schematic diagram of a compression coding method according to a fourth
25  embodiment. The method includes:
Step 400: Recognize that a frame characteristic of the input signal satisfies a preset
condition.
The input signal has different frame signal characteristics, and different signal
characteristics are applicable to different compression coding solutions. A preset condition is set to
30 judge whether the frame characteristic of the input signal satisfies the preset condition, so as to
determine a subsequent operation. The preset condition may be the size of a dynamic range of the

input signal and/or a change speed of the input signal. For example, if the dynamic range of the

11



nunber of bytes required by another ordinary coding node is smaller than
40, it indicates that the conpression gain is obtained, and anot her

ordi nary codi ng node nay be an optinmal node anong nmultiple codi ng nodes or
any of the coding nodes. The optinmal coding node is set according to
different application scenarios, for exanple, the optimal coding node is a
codi ng t i r LT i
ot he o] Ba e R B o g O o Bl bRt
and a gaids ofrexdiefehrmnitiveadpaiyenaties, it & reegnipeil ted theoraet eraraciercstidion thermopas,

so that coding. efficiency may.be effectively, i oved. teps 501 to
308 in SHEel SHSHEN i Pt N B A oGt Do SO oD sbse AU EBRicAgTPIe, 2
et hod efB@IdBAY b redpdEiREF SRR the AvS cBEPOTLERRErerh stk thaSivbMELAES/aRlE BT the
509: further judging 10 whether the nunber of bits required for codlggm

{0

L Nf 05 MRk sighHC R aplee K1 A3l 45l GNAL 1850113 W W oOLARIAAD AR gtBy5el0
508, is snuller than the size of originally input data, and if yes ‘

out put t iinmptat titiatey thittthe sangdimgamintrin diethie ek bemelyinsaatbie andeifeoviligof a sampling
infornatipn,(zycmz%s gre residual signal and the sign; and if no, directlg
out put t pagttH 5t gi’ﬁ liyinpppitindiaates thet theismgplding peint isetithegxtremely 1@e1ive gnd;

the compression codi ng.net hod enbodi ment .3 may al so operf

bet ween 209 458 QO B E-aainE BE AT, e ST B3R ROREE RL T mudber of te
zer o- W@ﬂn?lﬁ@@iinﬁs@n fRtwhdle &afRl DRz ELANAkt thd flafcabRdicnBi¢ of My iglus ¢ighel
in parallel wth the coding nethod enbodi nent 4, and a subsequent step is
per &r n#ishige hegresst aquditwndand eprbsepieat semistisrieansdsi ed, or a preferential
j udgment condit.i. Ol - ey | t ol i.S .
per f or med figg ?‘g%déhiginéﬁg%e .sgga%?ﬁP%§g@E§ﬁsﬂ@§bgﬁgﬁ?%%%é?a?FéﬁdF?
per f or medtthaanantiddémgntdy ardstep 308 e fhebth prassivatcopepfmethed emBOdiAsns hawy alse be

FIG 7, this enbodi ment further includes step 509. . By introducin
this enBBEr’]l?l?i‘éﬁﬁitrE%t‘?’%"@o%ffﬂ #4than %%@(flfad? R tfaf‘efrts%ﬂ&nﬂﬁ%ilﬁagfs% é‘i{oﬂ?e"ﬂéf%‘%t"a
mappi Ng gt SLAP-EARMAL Step, so that nore input signals applicable to the
present invention can be effectively conpressed, an obvi ous conpression

gai bSi s obt aByethtrodneing oisr esbpdiment.f fecogmtyn of mrieohed tefide audnappigyaEb 915
i mproved. . 25Through t he conpression codi nmet hod enbodj nent s t.0 a

cohi ng. CHUE SrPaie SRS SR HnT b ke, GO MO TR Bl BateAge (BdBe afssaty
enters geeatiddbeetibeti g chhiBred QA0 H8iSRNCcHGHFOARS AirSisHHeindic 6RT Sirfigtedston
the received coding code streamto obtain an output signal, and the output
si gnal FEicicppf giveigr ard gwhe signaldsppw@sed.on decodi ng met hod performed by
the decoding end is a reverse process of the conpression codi ng nethod, and
t he decoding end needs to restore the 30original signal actually through

dat a deconpression in t heComgeessiondGodingdigthed $inghpdbaentif ng Met hod

Enbodi ment 1 FIG 8 is a schematic diagram of a conpression decodi ng

net fyod accor dj i.r.st od] Th i ; -
T8 o) 4L O g U R 5 A o
r esi duakurtieg iralludgd hefore GttpP 1 partaeebding method enhbelimedi xgorpar esrebiaationnyith the

par armet 6N e AP RE oo SHLC6 HO0 AP aHcs i BT ingp g6 L bR o 0
R T R A
st ream the itjhe stamabrsdssitdenstd enoad sthemetinag,. coding mod@tiepnsldd thByertdyeslite @ prévet
resiguahna%gﬂel that is entropy decoded to obtain an absol ute val ue signal
FIG. 6 is a schematic diagram of a compression coding method according to a fifth
embodiment. The method includes:
Step 500: Recognize that a compression gain obtained by coding the input signal using
at least one of other ordinary coding modes is smaller than or equal to a preset threshold.
30 Judge whether a compression gain is obtained when another ordinary coding mode is
used for the input signal, and if no compression gain is generated, step 501 is performed. Whether
the compression gain is obtained is determined based on that whether the number of bytes required

for coding is smaller than the size of original data. Taking frame length N = 40 for example, if the
12



Step 603: Inverse-quantize the sign information according to the decoded
codi ng lOparaneter to obtain a sign signal. Step 604: Synthesize the

absol ute val ue signal and the sign signal to obtain an output signal.

By introducing this enbodinent, input signals with different
characteristics can be effectively conpressed, an obvi ous conpression gain

i's ot a 0&er @f”'ﬁeiggSI %ﬁﬁ%@é%@n&ﬂ{k&ﬁﬁgﬁyﬁﬁ (ﬁamééé’ R s‘fﬁil"épﬂlagl%é, i giﬁgiig&gé tHaP the

|nprove
schemat |com¢ireagoa igainfis @abaoreds m&‘sarmﬁheiexrﬁdanyg:oﬁetg}mddeamy rbebi amgopttionad nyeleamebng

enbodi nent,. .The ,net hod i ncl udes: : tep .701: multiplex a c d|n
code st P@ﬂﬁ?lﬁ&oelﬁemﬂdeéiogﬁny F disneadingmoges Jgﬁm&maipafﬁﬁ sl GelACE ﬁ

par anet @ffferent appliGfoa" WEMPiok Otk REaRHRC G Kkt doBENho 8O IPS @8 &in nng&dadagted
embodi ments, the demul tipl exed codi hg paraneter is decoded to obtain a

decodled v@l@authg npmban@ﬁ bits. /bytee re@drngfopazpémgtlenthmwallent |Aulley davjororfecoptprassios
ki nds of .quanti zati o

d
coor 11 e iof oa iRty Sidtdid 7 sRErELrRuRe pRRe BB B ey o coaine

coef fi Cingile, soaRgk @GR ef%endyfrﬁéyr@ééfmuwabemgme@g parameter is placed in
t he codi ng code streamthrough a sign, an identifier or data, and is

transnitted S&EPS YBcOdPdy ieps amhord@n@ﬁtargdhmsmﬁsa& sensudel do 2081 anihe sdingg
par aret g{eﬁ% Idf ShoSHATR £ pldnefms&t tlgE &%8?%&8%9&1%'18&38&%%%%9“&%%? }&@ﬁ%

for prediction In a conpression ¢
neetis t evhbther dobeshimlna dfrlﬁm&aqueﬂdfor |cbdmgrlﬁfohhaﬂibm rsechs ad acrf=:31ﬁmal etprpt el atsigmn
coefficients (gre used for._switchjng. in the corrpreaill on caodin

Q nmethod, . a
par anet EFIEHBOHYTIRRY PHRIS08: BAMRHoRRAtheowze ¢ origaally R 9B %@3@% outputting
i ncl udeg cadﬁqgm%t@arﬁ%& fn&ogie x%ﬁﬂ&t‘x&%f {88 c&ﬁﬁ%f@&ﬁﬁatmh halchia$ ¢hé deabirfigat en

infoimation That may enb serial nunber of the fixed prediction
coef f i cihersign; andifirfo, éilnmtlty-dumu’eh1m33tﬁepr1gd1aﬁyurmmt d&a@d@pmgeﬁment Qddalg:orrpr essi on

di th t t nmbody th di t4 t
Codi ng ' par aniePert? MRl BbePPRE Bt cande BrUBlQPPiiERpL > Hay olsg{hs, Botigfncd

Per  r mheiiet® Riep FOOMANGe PO £, e nﬁ@sw ufﬂut §ﬂgﬁ£lathatai‘§%'i di 2o hﬁzaﬁ REmdeEOsIRGN a
codi ng paraneter to obtain an absol ute val ue signal through synthesis.

Ent r opy Z&fecueinriigral Thes ershe ditieamey elsa dmin pisilelasidh thessading methgh gmbodiment he
resi dual, bgi %%éue% %8? éci%) llr{%‘l ?3;1%[ 4(50Sa Cﬁtéphgéd 4% tthosaqgfgdl r})rtaﬂﬁefere&mal

absol ut & V&l pre i‘oh” coéefricien
par anet _ﬂfdgTrEﬁf cm@&ml i€ ,sett cht é‘r&mﬁh@ rthe jielgMebPE geeddcisipepforraad fibs cﬁnutme\nadtqe

si gnal 460 is slats-isf?e%t 2 Isgb%gquent operation is performed, and the judgment in step 500 is not performed.

20 Asshown in FIG. 7, this embodiment further includes step 509.

By introducing this embodiment, recognition is performed before a mapping step or
before a mapping and sign removal step, so that more input signals applicable to the present
invention can be effectively compressed, an obvious compression gain is obtained, and compression
efficiency of a voice and audio signal is improved.

25 Through the compression coding method embodiments 1 to 5, a coding code stream is
output from a coding end, and the coding code stream enters a decoding end; and the decoding end
decodes a signal according to the received coding code stream to obtain an output signal, and the
output signal is an original signal. A compression decoding method performed by the decoding end

1s a reverse process of the compression coding method, and the decoding end needs to restore the

30  original signal actually through data decompression in the code stream.

Compression Decoding Method Embodiment 1

FIG 8 is a schematic diagram of a compression decoding method according to a first

embodiment. The method includes:
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by a reverse process of obtaining a residual signal e(n)= z(n) -la(i)z(n -
1) 1=1in the conpression codi ng nethod; therefore, the synthesizing
the residual signal to obtain the absolute value signal 10 may be

i mpl enented in the foll ow ng manner: z(n) = e(n)+a(i)z(n -1) In the fixed
prediction coefficient prediction, the absolute value signal z(n) is

obtained 2' Igig{ Bd1: ﬁ)érﬁlﬁlﬂi)lei{ a &ldhg code Qeath foeéflﬁﬁlﬁem@{ Hﬁ&%?ah%ﬁ QRESUD @%nai
t he residual S|gnaI2|n th conpressi on codi ng net hod; t her ef ore,

synt hesﬂiﬁdﬁ@@lﬁgpﬁ@@le(imal SI gnal to obtain the absolute 15 val ue si gnal rray
be i npl ement he fol

20, TP Ehe™ eihor il eafimetey’ My (RPRGE Lo Hdbbing sodfiBery, s Pilqion jodilishy, &

2) + z( RuantBhtion dathnretd) dr s1d6(1ﬂﬁ)ﬁn£'c1(ﬁl Nhe Mag{epfamotet Siffdhe aBéRdingttb Qiifferent
coefficient. Step 703: Inverse-quantize the sign information to

obt afn &OEIPER§sIEN gtﬁémgau‘fmnﬁnﬁajlomosoaui@nwhreé@dmﬁ petseniciey ip e sypport accurafn
| nver se gbl:ﬁagﬁﬂf; aPJe?%S&%g c8a’ee§t$ 25t D @m r@ssﬁogaede%é?cgf%gﬁ?ﬁo%” codi ng

met hod | or mat'i on € quanti zation
paraneter in Sltd‘pe 6021dSyrgh¢:sazreaﬂietze§1dt1ﬂ sipiAi thatafy entitpiySeecgdants 2dchisiagnabsolute
signal. value signal,
Step 603: Inverse~-quantize the sign information according to the decoded coding
10 parameter to obtain a sign signal,
Step 604: Synthesize the absolute value signal and the sign signal to obtain an output
signal.
By introducing this embodiment, input signals with different characteristics can be
effectively compressed, an obvious compression gain is obtained, and compression efficiency of a

15 voice and audio signal is improved.

Compression Decoding Method Embodiment 2

FIG. 9 is a schematic diagram of a compression decoding method according to a second
embodiment. The method includes:

Step 701: Demultiplex a coding code stream to obtain sign information, a residual signal,

20 and a coding parameter.

According to the preceding different compression coding embodiments, the
demultiplexed coding parameter is decoded to obfain a decoded coding parameter. The coding
parameter may include any one or more kinds of the following: a quantization parameter and a
prediction coefficient, or a fixed prediction quantization parameter, a mapping coefficient, and side

25  information. The coding parameter is placed in the coding code stream through a sign, an identifier
or data, and is transmitted to a decoding end. Different solutions include different coding
parameters, for example, if a set of fixed prediction coefficients is used for prediction in a
compression coding method, no prediction parameter needs to be coded and transmitted; if more
than one set of fixed prediction cocfficients are used for switching in the compression coding

30 method, a parameter embodying prediction information in the coding parameters includes a fixed
prediction quantization parameter, that is, identification information that may embody a serial
number of the fixed prediction coefficient; and if short-term LPC prediction is adopted in the

compression coding method, the parameter embodying the prediction information in the coding

14



Step 704: Synthesize the absolute value signal and the sign signal to

obt ai n an out put 25si gnal . Step 705: Inverse-map the output signal
by using the mapping coefficient in the decoded codi ng paraneter.

When the codi ng paraneter includes the mapping coefficient, according to

t he mappi ng coefficient in the coding paraneter, inverse mapping reverse to
that in L i - is adopted to restore an original

voi ce a hﬁ&eﬁ%ﬂcﬁglﬁgﬁ{épg%agbtilﬁxecogﬁﬁp%gssi on decodi ng net hod ends.

When sone ot Ifeep §peciPatfommppirogy rdetditnks oar theactefdueld signalc ectording tth etheredrpbdegl

coefficient may not need to be transmtte and the inverse mappi ng reverse
to that CPW%WQ¥%%?@E@;W %’é@?%vaﬁﬁ%%@?#@oé‘r%ﬁ"le?s-used to restore an

original voi §:00 Sl C b i o} :
Fur e neror o, He g S T o0 S o R il
si deSi nis@nabel eath waswding goihtdesyithssizeg tondboaindlé ebsofute dalie sigmal according to the
i npl enent ati.on nmeans ied,.to the jnput signal in each conpression coding
enbodi rré’ﬁ‘%dfmkﬂ}ir%?%%bﬁ?gﬁgégF%%“%B@&H’ie g nmet hod enbodi nents 10 may be

i npl enent ed g®RF feﬁ§rﬁ?1!é,d i GeysHoft-t8a6 NLPCO BRIEHDHh OBn 6BsHINg vARIchgh £ Hodisnahidined
and the difference lies in that, each conpression decodi ng enbodinent is a
reverse process of the correspondi ng conpressi on coekn nbadi nent. For
persons_skilled in the art, these are all ie?r'%l_eﬁ(gﬁt_iﬁlag)iﬁﬁéhi,ne ts and are
sol uti oY & REESHALPCRY BOPHIHBY At AYHR A Ae conpr essidn codi ng IHERHERIMPIESSR
i nt r odughmge thlifio£ TRALIIE The yrﬁHéEizig%Wk%id{Yhm 81 T1b DB (N UBRAE VLI sEhal
can be effe%tlve y conpresseg, an obvi ous COﬂngSSIon galn 1s obtained, "and
conp? es siayrbegfriplanenalinghe follvvirgemamdraudi o signal is inproved. Conpression
Coder Enbodi nent 1 FIGb 10 is a schematic diagram of a conpression coder
according to Lr Lgens. 20 The conpression coder in this

enbodi ment inzg?ijdg@)g P~ ﬁ%@;tlﬁacti on unit 11, a prediction unit 12, a
residual calculation unit 13, ahd a coding unit 14. The sign extraction
unit 11 is confthgydixed prediesdnr asdffisib@npiedfcibnBitieoibsoluteaNalu@ Bisinab izgr)als. obtiiged
prediction unit 12 is configured to obtain a prediction coefficient by
predi ction and anal ysis that are perfornmed accordi Pra_to a sii"ganhl .
characteristic of an absolute value signal .that i§ b‘t?ﬁ(ﬁ&i_ fzt_eﬁint_ﬁb Si ﬂe
i nf or magVoﬁ B eRshePioRpRt of 0Ptaniggathy §e%<ita|1 P, The resi ddal” cal cul aﬂg
uni t 13 chsnkefbh Qg&iﬁg rﬁ&%&gttﬁér@forécﬁgrs BesiZi e RIe SEANo CRedid ikd Bbud
resi dual signal of the absolute val ue signa ?or entropy codi ng. The codi ng
uni 15 14 vilse signtliigay kelinye emestpé ot the ddovciodendnner:r esi dual signal, the sign
information and a _coding parameter. In this enbodinent, the sign extraction
unit 11 of tt}% CORpr ks ;192)_0%)(% r extracts the 30 sign information of the

i nput signal, a?ndp POCESSES i_nput _s_izgn Ié to resig)ect'vely obtain the
sign infornation and the absol ut@“@g%é Pg}haﬁ’re‘bﬁd‘% Hut signal. The
sign extract iig(h)l,mé(tn)ll senls the absolute value signal that is obtained

after the sign inforpation is extracted to the prediction unit _12. The
prediction u 'Zf”)fzg-agg(%ffé?*tﬁé_s@dn%{f’_ é’rzéﬁfés))“é?(i”?: of E£t5HZe<zﬂ)s,ol whereval.pe

signal, determ nes a ,
is the prediction coefficient.

Step 703: Inverse-quantize the sign information to obtain a sign signal according to the
20  decoded coding parameter.

An inverse-quantization process reverse to that in the compression coding method is
performed on the sign information according to the quantization parameter in the coding parameter
to obtain an imnverse-quantized sign signal.

Step 704: Synthesize the absolute value signal and the sign signal to obtain an output

25  signal.

Step 705: Inverse-map the output signal by using the mapping coefficient in the decoded
coding parameter.

When the coding parameter includes the mapping coefficient, according to the mapping

coefficient in the coding parameter, inverse mapping reverse to that in the compression coding
15



predi ction codi ng node, perfornms prediction and anal ysis according to the
determ ned prediction coding node to obtain the prediction coefficient, and
sends the prediction coefficient to the residual calculation unit 13. The
residual calculation unit 13 uses a predictor corresponding to the
prediction coefficient to performprediction on the absol ute val ue signal
accordi i L. : 1.2l esi: | . S) :
ol i ng oot SRR OBl Chn blgiral 068 B b RFLEHE, a8 B ooREH decoding
conf i gumexthdderclode t he residual signal, the sign information and the coding

parameter. The conpressi.on coder outputs the coded si i.nformatign and .
residual si gﬁ‘Zh?n Some” O ¢ FEFIbrBDIBE BEDRIE (e AANE FRCHURS Domdpping
uni t 12%oeophi GyPHot AedPie I REnsthiREL AL HRNITRAR RAGHARLIBGri® té NBarSiORY
characteristic of "the absol ute value si'gnal of the input Signal, 10 where
t he 8i geampmssipacodingsnedoil risldirdetly asddr questecy as petginalrroéeeangly audio signal. The
characteristic and a.nois haracteristic of the absolute val ue signal,
conplexf??mg?ﬁﬂ%a?5gﬁi eﬁﬂie% edi ction, or the nunber of bits required for
transm tting FulRBericpeli hd %dﬁ%e&fai*a@ﬁ&éﬁ in apgs derpbRimekt fayC dafthérCiifitide side
obtaining unit 122, configured to performprediction and analysis on the
det er mi AEETPHEW Biaddar ieuelying inthrapion ndiBerent imnlenendgemimens gpplicte thoiphy

SR S S, PGPS0 B0 LUl Gk o

e sign ma coding e’ co
Thi $0 emaegi e ihplemyntel soregpondipkBnentetl @aipresjpencidigd ynetledt direbaibmpite asd olne
codi ng ﬁﬁ%hOd enpbodi nent 2. ) %X iatrodu ing this enbodi nent, inﬁuﬁ
si gnal s WHEENGi Fse ik fiate FaFh COBPTSEIOR SUECRAINB CBPPEBENT ] P EDRFCeROSES §h the

obvi ous ;6EORLESRL O bddidnS 'éﬁﬂ%dr@é)}ﬁ ek ARiIRll I ChgNaY, Flesd 11
20voicecan%$audi% g?%%%#“%EC?ﬂ%gove .1 np%ggg%hn deér Enbodineht‘? me_a
FI G 1limhplemesehienembaedidicagr amh afe solotompr thesintay bo dbtaizic trelighg theocamsressarrd

enbodineqﬁ. Bagg%_on t he conpression coder enbodi nent 1, this enbodi nent
furt her “PHEE a 25 mapping unit 15, configured to map the input signal

to obtain a Bl gniFRABIng! el emBoIhHR, GRFRT §iBRIO NwER dGiIFfeRINP OHafRHristiéN@an be
input signal is a zero-nean signal. For the input signal, when it is
i mpossi bitectivelykensopragsed.hay ohvieusi eppitressiogngdin issobiaineqd, anfwampsssgioalelligiprey of a

ponpresggﬁga&9%$iogyr?Qg%n“%%%ﬁdes a mapping unit 15. The mapping unit 15
i ncludes a coefrftircient uni , configured to select a nmean value of the
i nput signal as a mapping coefficient according to distribution of 30

sanpling points of the input signal;. apd.an.operation unit 152, configured
to perform a mappi ng operati &%?"g?{efsﬁ%“ gﬂﬂfﬁ Egﬁ’ﬁﬂbﬂwrgﬁd t he nappi ng
coefficient to obtain a zero-nean signal, and send the zero-nean signal to

the sign ext FEGI0dR a Wethdmalit.didgdrh RE R IBMPrestibe coBpReagdingitd a Fostrembollinidriver

i nclude a signal judging unit 153,‘confk%Pred to_j udge whet her the ingut

si gfal is a 28f oSHBRIRSSEOyfader 1B ndisufarbadHBeR, IATUAES of afien seXiraston - Ylgnl L. 2
si gnal , sgnal .4 . ef LG I : L :
cmbodi mRA Kol B 32% MBI SRR LR bR GPOEE AT T bk el bR 11 i
codi ng petfipdedetvbediare sign Infokmatgmobdhen igonpigssiTie wedietiorenio d2 e rbnBguredée

conpressjon coder further includes a 5 first pre-processing unit. 16. The
irat pPUtr HOBaLIAY ORI Oy S Ear o UKEE A7 LEbE EZE 0L RER AEPorY B o SEnal
char act gidrsdtéristief oft L abIRUE vEGNGEnal dt S§ lo8BEdPIRS Bhe CRAGKEIrRAALIoRRE (8 AU
recognition result to the sign extraction unit 11 or the mapping unit 15.
Thi 25 enbigddlmenextragtedallde tssidiipiptadendationd unisr Yesponefigwged ¢o tobtaimorqsouking ¢ the
codi ng nethod enbadi nent_4.. I.n.anpt her conpressi on coder enbodi nent t
conpr g ngiegﬁz%gg 88?f%ﬂ?rn ,};ilerlﬁmldwéls%lggogﬁe bSO SRt mgna?%r en‘:f‘ropy cogl?lg. Tﬁlé cc)(ﬁ&g
unit 14 is configured to respectively code the residual signal, the sign information and a coding
parameter.
In this embodiment, the sign extraction unit 11 of the compression coder extracts the
30  sign information of the input signal, and processes the input signal, to respectively obtain the sign
information and the absolute value signal of the input signal. The sign extraction unit 11 sends the
absolute value signal that is obtained after the sign information is extracted to the prediction unit 12.

The prediction unit 12 analyzes the signal characteristic of the absolute value signal, determines a
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10 second pre-processing unit 17. The second pre-processing unit 17 is
configured to recogni ze that a conpressi on gain obtained by coding the

i nput signal using at | east one of other ordinary coding nodes is snaller
than or equal to a preset threshold, and send the recognition result to the
sign extraction unit 11 or the mapping unit 15. This enbodi mrent may al so be
i npl enme r } : L QR i t } :

. he e D g A FF ko
conbi natcoding nasleshobiain e Praictibd. coefficient, Byd isendsdlieipiedptivhiceefénionidiv Wentesidual

input signals with different characteristics can be effectively conpressed,
on” obv; STRReBR bRl s ooty SARRGPRELT 1A RO meP Bt aRen oy b AT HFAG T
Voi ce ardefid#ho t6 bafidhn ipfedidNOMEthe MsoRute O8lLOGISAH acdr&iak 16 Gl &8hpIRCRIANED
audi o sggnal enters a conpression coder, data 20 after being conpressed
and €ode@tay areredusbpighdsafi agah sodpling roinfeolhe @bendelg viabiersignel.al HE Wb is
stream odi ode: re I $. S odi end,. i
end par SORg AP (ERUEHECRTRY S TS T, EoRERAIL I eipd RulliaEy T
and deceompessvn godes op@lugs_(lhﬁeéﬁeﬂgig’nﬁﬁ_fogﬂhgti@ﬂam{]ﬂegic(iﬁiﬂ:si@:ag nal CE) hr ough
conpressi on decoder enpodi nents descriped in tne 1ollow ng. npr essi on
Decoder Enbog:iuﬁ*ﬁ?ﬁnoiean%ﬂ predipBon dng wehdpn @i B1ogs a@ﬂtah%fmﬁgéwﬂr@sé?’t@wme a

decoder ; [ t [ : ot T ' '
(his e n@?&ﬁ&fo‘ﬁ e #ﬁ%&fﬂ%ﬁ&%ﬁ%&ﬁbﬁ%tens&&of the'abso Wl@ﬁwog&%g{ijﬁg rs;i&;'ﬁgl,

di ment 1nc S g unit a synthesizing unit 2
si ghdl odeputhel agnalinthtra2teristid énchatepree fsquencyl epederm deegpphessessta pad sebise

codi ng cpde strea sin reverse process _.to that of a gonpression
coder ) FRESHBCE dght sbRiAte ot SEh Sl hEry Soetebuanadi Pt BBkt LF ghmber
i nf or mabi et r@%ﬁlx‘%ﬁ"-fbﬁ kRh&NRkhd B8R SHedbis] endHicidid afid deprdhifction e¥&fcieadbtining
paraneter to obtain a decoded sign signal, residual signal and coding

par amet apit 17hecosipuhe $¢ pérfoymupriedicion andvrabsisxasthe etermisied prediotiog meddette obtain
obt ai n ol.ute val ue signpal ,.according to t decoded codi.n a ter.
The st ol BERHHS Fobfielficy T8 A RERRL HEBab) 2 MBS REp g ROUPE, ST TR
abso$ ut eigual yeansizigigahe §i9n aFbahMicANardaditis Be 98&hg parameterBy i ntroducing this
enbodi nent, input signals with different characteristics can be effectively
conpr essed, éfhlSoﬁvb%ﬁ@eabme%l&q &p igRismansedopRragsperiingy fochapoayssssipn coding
efficie f | and audi o signal is inproved. 5Conpressi on Decoder
Enbodiréﬁﬁﬁo eﬁ%dﬁﬂhéﬁ - 14 is a schematic diagram of a conpression decoder
accordi ng toBy sesadndingntiddi ambridiment, inpufhe&igaadspwits sdiffarabe cadenctaristitshican be
enmbodi nept i ncludes a ecoq¥a%lunit‘23, a synt esjz%gggunit 22, agp.a

si gnal SUBPAERI sgrRIRiSed. 20 o SCOTITES KNG Ecou@ie FOPRESEen £ eney deiy
codymg Q@Q@aﬁg5@ﬁ@g@ﬁmq§hﬂgm@a[everse process to that of a conpression
coder. The decoding unit 23 respectively decodes demnul tipl exed sign
information, a demrultiplexed residual signal and a denultipl exed coding
parameter to obtain a decode@o%ilép% S$oiP08her EfodHAlnSs 9nal and codi ng
parameter. The synthesizing unit § synthesi zes the residual signal to
obtain an absol ute val ue signal according to the decoded codi ng paraneter.
The signal otit@utlii mg aurschergdtid sliggoarhi gir edcarmpréBSsyntdedst zecarimgsitgne ssegomad
and the %Egglut val ue signal to obtain an output signal. The conpression
decoder “H8Y"'fWPt her include an inverse napping unit 25.

Based on the compression coder embodiment 1, this embodiment further includes a

25  mapping unit 15, configured to map the input signal to obtain a zero-mean signal. In the
compression coder embodiment, the input signal is a zero-mean signal. For the input signal, when it

is impossible to know whether the input signal is a zero-mean signal, the compression coder further
includes a mapping unit 15. The mapping unit 15 includes a coefficient unit 151, configured to
select a mean value of the input signal as a mapping coefficient according to distribution of

30  sampling points of the input signal, and an operation unit 152, configured to perform a mapping
operation on the input signal and the mapping coefficient to obtain a zero-mean signal, and send the
zero-mean signal to the sign extraction unit 11. Furthermore, the mapping unit 15 may further

include a signal judging unit 153, configured to judge whether the input signal is a zero-mean signal,
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The decoding unit 23 receives the coding paraneter, the sign information
and the residual signal that are obtained after the coding code streamis
derul ti pl exed; decodes the coding paraneter, extracts a quantization
paranmeter fromthe decoded coding paraneter to inverse-quantize 20 the
demul ti pI exed sign information to obtain an inverse-quantized sign signal;

and per L8 B e e 19}5%{08%19%@ a%r@&e%rpﬁggzﬁg%gnﬁ %gﬁ%@ﬁg%ﬁéﬁ@éﬁht t%'tﬂé‘@deﬁticgent unit

obtain an entropy-d resi dua esi zing unit

recei ved 5t h@hsntmbxp},rmdmcmzigdalsceéaednmﬁerselgcrhlcpnaspdnélyxgtyhe:s |tlzeesompreesom ualding

si gnal of gg point to obtain an absol ute val ue signal according

to a prgbqﬂéotadlc @gg‘fmftl cient or a fixed prediction quantization paranmeter in

the decoded ¢QGhHBePasAPRESEn 58 &XBIMRMEat B NiidSshprbsdi@ BddPGuRhadinetides a
an absol ute val ue signa (rgl) i s obtained by a reverse process of e(n) =
c

z(n)3 a( fiyst prie-popessingainiti My Tae desfimeratocsssiealilitlt is conégweie ssopuipe tebip figme

t hod; t h th th |
osor ui SIS ELER RO RE e RSy <FR N 3Pk rCalh el b st
e(n) + Eakteicfion- dit i 1-1) o301he frnappﬁlgpmdl ¢4.1 ahisc egfbbiiehant mpy eslket beonmpleheented

absol ute val ue_sign z(n) is obtained by a e(n)=-z(n)+ (n -1) 2 "in the
corrpres§‘i’16‘?§P0E‘BH$ gbthﬁﬁ?qliéﬁ"“?'51?3hé‘?@ﬂéff@f 0@#@1@9%%& zing the residual signal

to obtai n t hzh %H&ggy%&niﬁ%%%{?n 2;%%%}35»?@%1%@( ‘ih‘f e Ezﬁgﬁrlggn’slérﬂ bis A h&OYMcﬂﬂies a

manner : n)y= - e precedi ng
f or bl asecz;(ndprespmées)smgqmﬂ B?z(ﬁh):%eﬁmﬂiﬁe—@zc(a&ssid@ unit 7 s eordguredztp mecogBize thdtra
- A4)- ecgm?:)resswn< gain o 1ned gy coding the input signal using at least one of other ordinary coding
modes is smaller than or equal to a preset threshold, and send the recognition result to the sign
extraction unit 11 or the mapping unit 15. This embodiment may also be implemented
correspondingly to the compression coding method embodiment 5, and the compression coder
15  embodiments 3 and 4 may also be implemented in combination, as shown in FIG, 12.
By introducing this embodiment, input signals with different characteristics can be
effectively compressed, an obvious compression gain is obtained, and compression efficiency of a
voice and audio signal is improved.
At a coding end, a collected voice and audio signal enters a compression coder, data
20 after being compressed and coded by the compression coder is re-processed to form a coding code
stream, and the coding code stream is sent to a decoding end. The decoding end parses the received
coding code stream to obtain data to be decoded, and decompression is performed to restore an
original signal through compression decoder embodiments described in the following.
Compression Decoder Embodiment 1
25 FIG. 13 is a schematic diagram of a compression decoder according to a first
embodiment.
The compression decoder in this embodiment includes a decoding unit 23, a
synthesizing unit 22, and a signal outputting unit 21. The compression decoder decompresses a
parsed coding code stream by using a reverse process to that of a compression coder. The decoding
30 umit 23 respectively decodes demultiplexed sign information, a demultiplexed residual signal and a
demultiplexed coding parameter to obtain a decoded sign signal, residual signal and coding
parameter. The synthesizing unit 22 synthesizes the residual signal to obtain an absolute value

signal according to the decoded coding parameter. The signal outputting unit 21 synthesizes the
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is the prediction coefficient. The signal outputting unit 21

synt hesi zes the inverse-quantized sign signal output by the decoding unit
23 and the absol ute val ue signal output by the synthesizing unit 22 to
obtain the output signal. If the inverse mapping unit 25 extracts the
mappi ng coefficient fromthe coding 10 paranmeter of the denultipl exed

codi ng GRESAISIRATIal BRI thBYEIoRGe 'WEB@bi%ﬂaHB lobtafPad SUBESEsARPS the out put
signal of the signal outputting unit 21 to obtain an original signal that
is input to a3xouiredycegd this rensbadiithémgy énputc sigpale swithndiffedinh cherdotedistiesntcan t ee

codi ng meter may include.any one or nore.kinds of the foll.ow ng:. a
uant 2 SRS bRt P Por et 9 eHtERes “0f SmprSesih sodp vl
quant i zabicernpaudioRige]l isanpRwed.ng coefficient, and side information. The
codi ng paraneter is 15placed in the coding code streamthrough a sign, an
identifier, or data, and is transmtted to a decodi ng end. In

addi sion to this enbodi nent,cHhpRssi6R TRE6ES PRbISHRGAER embodi ments may be

i npl enented by ot her conpressioh coders in a reverse nethod to that in each
conpressi on codi ng nethod enbodi ment. 20By introduci ng this enmbodi ment,

i nput si gnal $1Gi tlﬁ #i ff sehematie hdipgieerafse | exnpassidie deeddse t aogeIding dapt esssen]
an obvi%@%ogg&y&ession gain is obtained, and conpression efficiency of a
voi ce and audi o signal is inproved. A conpression codi ng device at a
codi ng end cQlipr esspsessionl dedhelsr ainCahlseahtsbditpérte imdaieaudi alesodngl unifhes, a

col l ected voi.ce and gudi ¢ signal is received and sent to a_ conpression
coder, SYEIGHINE Y ag r?p?lé%aéi%lﬁpué%g U8l g The ceBdression desodiitqsaompienes a
coded dahac@Bshife Col : ' 0 | di

e g R e S SR L
i s sent unib 23 régeodvalygdenndef demdéplerpd €gs iigorhaione 8 tdemeltiphexedirgdidal sihglmid. a
Conpr essi on,, Codi ng vi ce Enbodi t, 1 . FlIG, 15 .is a.schematic,
di abr am B RRG regEien ATaBHI g ode e abscede dlgn SR 36 ILRbGRHbARS. faing
this empadhwent Thé RenBIRNERI0MD RN HaKE GaIANRE SHABS (A oBlaliNah abSA8leVeilue
1, a conpression coder 2, and a code streamnultiplexer 3. The signa

r ecei vepignali accexshity puthedlepedadeeodingeparamictep Ut hessiged loutppiéng: wnip & 38 comfigwetb fo

. £ ' i . t She i S anal -
an Shoorti SRR e SeR SRl bR MR B SR o i P BnaE ) RO Rl
the absdéwider mal fetier graldely inddromapngdhieRbon coefficient, where the

prediction cogfficient i's obtained b 5 &rediction and anal ysis that are
performed accofdi§sgding BNk ndecesvesr Bt 64188 i RaryRciehethgb s8N uindoratige &dy ke
of the j ' : i gR:- j,OF . ' '
2 codi niy Lottt fAOECE LS Ol oRE TR, adml b RELE o Hodl
mul t i pl prametecdxanads guamitizzadn pargmeton fionmitei doboded vodmprpapymaade dnveeshqliratize
Si I, ag@H@Fe coded codin .gara ter of the conpression coder to forma
codtthg B8 YRIGHRA Sigin Hpn fnRPiRig gy L et adticeaitet 8ieaely THYmE ftropy
10The COEmERESHPheCO@RIItiBlckel FllRiaPERAR TBtaih NGl HARDy BB RUMLACHLOM The
unit 11, a prediction unit 12, a residual calculation“unit 13, and a”coding
uni t 14symiesizingyanied? rastvies theumittopyderedadonsiflepl stak, ené gynthetzasiagasidual signal
i nf ormaf} f an input. signal. The prediction unit. 12 is conf.igur to
obt o o P Bleh PELIS AR e SR ERILE baf i o el ffcioft or o
per f or nédedageadictiolg quentzaSb@Neragber 36t el bdode®@f clMARRRINME. VirUexsih@aaln
that is obtained after the sign information of the input 15 signal is
extact BYI-tPHE kRS predictiem) dukbiales vaine siemal a(g onfotyiined byoa gBYass process of
according to the prediction coefficienf, a residual signal of the absolute
val ue signal for entropy codbpgcuﬁnymgggﬁmgnunjt 14 is configured to

si gnal

respeczéwﬂ%gcgd@eM@ rgsigua imthe sign jinfipr ki pRsRRd 8dia8 didfhod;
par amet er .
therefore, the synthesizing the residual signal to obtain the absolute value signal may be

implemented in the following manner:
P
z(n) = e(n) + Z&(i)z(n —i)
i=}
30 In fixed prediction coefficient prediction, the absolute value signal z(n) is obtained by a
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In this enbodi nent, the sign extraction unit 11 of the conpression coder
extracts the 20 sign information of the input signal, and processes the

i nput signal, to respectively obtain the sign information and the absol ute
val ue signal of the input signal. The sign extraction unit 11 sends the
absol ute value signal that is obtained after the sign information is
extracted to the prediction unit 12. The prediction,unit 12 anal yzes the
signal characteristic of the absolute val yg)si-gng)+ g(aipes a prediction
codi ng 7Rdese ROELRTARLRLSHL ¢hd %id@_ﬂldsi?&ﬁl ysis accorfif 2§ to the, det &ma8eh,
prediction codi ng node"to obtain the prediction coefficient, and sends
t he predpdingonctbodfthercfant the sytthesizies itbusdsidual sighatto ebtaimitte dgoluThealue signal
resi dual aE:at;ecul ?ti on Ctmitﬁ i]]ouses alger_edi ctor corresponding to the

predi ct '8N ToBHr TRFEHE eﬁ? PO EEi ction on the absol ute val ue signal
according to a sanpling point to obtain a residual signal of each sanpling
poi nt of the zz{b}sg%t-g;z(awp—sﬂngnal. The coding unit 14 is configured to

code the residual :5|29nal, t he si g ifaf spTRMORAthd Bangiadi ng paranmeter.
The 30 corrprj{si on coder 2 outputs the coded sign information and residual

signal . The e#lopydoded <€sidual information and the quantized sign
i nformation _rz@n)@b.tzspgﬁﬁe@-+z(n-z)mnuy)i z%ﬁm%w&gj , the ,conpression

coder may be 1 npl ement t hrough the ‘conpr eéssi ot coder enbodi nent sWhergg 0425

by using ﬂ]@%r&f@%‘h%égﬁféni:()di ng net hod enbodi nents 1 to 5. By
i ntroducing'this enmbodi nent, input signals with different characteristics

can be eff ecfliheelignat onppugsgeadiit Ahdystbpaaisaht ynfense-quantigadasign hamal autpst by thxe
ef fecti .conmprLessed i n onvent i anal, pr.edicti.on t hod, an VI OyS .
ooy es SR EOIRE 3355 1 B diRRVRRld 9BR SLER & LR TR Pt S92 %h Whijn e
and audiootpsi gigahl. iIf tharprvesse dnafpiie upit Sechitrgtsetibadappemt sosffiviche frappthicechding
| oss)less codin f voi.ce and audi o, si.gnal ,, and may al so be lied to

| oo T e BBl e She ot B FPiE ks B, nP e TaaBbhe o, BD Ry e oids he
or di nar puipki sipndl pf tHesig@ral oupyitinpaealt 2 andbiahnin @dindsighapihat is diput ea coding end.
processes aof..t he nmethod. in the precedi ng, enbodi nents nmay be jnpl enented b

B pr ogr Sh CHEEFT OTIEC S BPEOLRE HRPAESE: heRaTBE TR STy bR LB ABY opp ogmofe
c ](c)rrplﬁlt ekiﬂdﬁ@g&bﬁl ﬁ)llﬁ)m{g’igt&;udmdiaﬂiﬁh rrg)Wlﬁﬂfb_ téahdpd p@aaﬂnr?n J;Qeﬂgu&_f?h ok hefixpdanedistsn
of the nethod.in the precedi ng enbodi ments are perforned. e storage )
medi um FAESIYEANOD @ﬁ&ﬂ@?% adl?l@wﬁn%ﬁoetghe@a angf Side ipfqsmato, e ws%sypa?mf is
or 5 Rapesd Acties SodiksRbile 6IR&M) through a fibMadd YdentifierS boWath, had notRdshhal hhe

pr ecedi Hg fénbodi ments are nmerely used for describing the technical
sol uti oA€9M& " present invention, but are not intended to linit the

present 15 INVARiG®EN to! this hosdodihentUndBES cofrdYioReA&eas: UmtdtthaRE Ymaki bd
in the art that although the enbodi nents of the present .invention have been

descri bEaPieRmersd by othgriempasssioa roders dn @xengsFampthodre dhataneach sRsapession sashag
or equi yatiRAtentiRBlAgeMEeNnts may still be nmade to the technical solutions in

t he_enbodi nents of the present invention, however, these nodifications or
equilal ent r Byl HEEWERNS Bunhfabodirent: Hepyosienaledwith cdidicesat dwrastarisiies depabe

from t herrseeBs QingriQed BmUEAs RREREI IO iiéqoﬁtg'iﬁecﬁ%@@o@?@s%ioﬂfefﬁa@ncy of a
present invention.” CLAIMS What 1s clainmed 1s: 1. A nethod for
per f or n¥9i§e dshprdba siged ig bapreyedn an i nput signal, conprising:

extracting Skgfh te%é@tci)&’iﬁgocfev?c% ANPWhLaRig90R cbifpROLR! AaathRPSOLMR Al HEe

signal of Ile inp . o _ ' .
and audio signal. The collected voice and audio signal is received and sent to a compression coder,

25  and through compression and coding, coded data is output. The coded data and a coding parameter
are multiplexed to obtain a coding code stream. The coding code stream generated by the

compression coding device is sent to a decoding end for decompression to restore an original signal.

Compression Coding Device Embodiment 1

FIG. 15 is a schematic diagram of a compression coding device according to an
30  embodiment.

In this embodiment, the compression coding device includes a signal receiver 1, a

20



5si gnal ; obtaining a residual signal of the absolute val ue signal by
using a prediction coefficient, wherein the prediction coefficient is
obt ai ned by prediction and analysis that are performed according to a
signal characteristic of the absolute value signal of the input signal; and
mul ti pl exing the residual signal, the sign information and a codi ng

par anmet &f,1,0..Gtk QH&%% %xgd:% g& gstr%%?mﬁ{iélg%p& (’ﬁlé girénglt}t@cé’i iiqk'%dnefggiugéaatb’re%el?\?e

sign informtion an I'ng paraneter are respectively co
The et hadnpaticogrhlnfhe oompmksivd coddied & confelioxietot drarae sigadhfongatidreof thgninput

i nformation of .the input sigpal to optain the spol ute val ue .si gnal, of the
i nput - sisal © WGHpAR S injuier g i ﬂfgt et Alenpls Hgtaéfh%ﬁ"é _uéf?lg%%qe?zlw Phyglute
i nput  siygnal sigall isf LERs & PfRRSbn GRRHddONwaRY/ @k Jregiedst 2b&gclhets Bbtained by
15conpressi on gain obtai ned by coding the input signal using at |east one

of ofhemratidionangd awelysisdhatodegerf@msdaticeding han signabduadctarstia op thesdbsolute value
t hreshol d. 3. The net hod .accor.ding to. any.one.pof.clains,1 and 2 .

wher of n SR8 9546 et g’ s Cods B PorgragRA e Sisbteie 1@ cashie Ravemeger

the si giThenthes SRdan®mulipléte 3iinpstifiggitdan@ImildpRRIcBIS ifteqalsaddNign wldiaition, an
signal of the ipput signal, further conprising: mapping the input signal to
obtai n &p&“@psocqé@éﬁe%d@%algpah@nd therrodp epdiae aeEoetir iy thocanprip @ catie feform a
the mappladoL0g {RRHE 454 gﬁ'@# the c&ﬂ{ng‘b&hés@%ﬁ% %‘d%?@d?ngé&fa' conpri ses.

sel ecting a®mean value o e rnput®signal as a mapping coefficient

accafdi ng t o Thestormiressian collersanyl itiig q@obodimens iddheles npuigrs iegmadtionamelt 11, a
perform ng,.a mappi ng operatiqgn on the jnput signal and t

e .mappin . .
coef f i ciPERECHos WoHt e A TeHEladealeila t 5, ghgp coding ugit 1th£%§%6’2‘”§%€%8¥&@ is

to clai %&ﬁgﬂ@ﬂ@bﬂré&@i@?%?&rﬂ%ﬂ&l bPgn BY isféniaf?"fh%%géiicﬁé hﬂﬁit by i?!bglﬁiﬁé:lﬁ'éc]?%b

and analysis that are perforned according to the signal characteristit o
t he absobtrirea peddigioni grificioft byheedioput asi grdysicapeaicegesforrded ecavidingdp a signal

predictipn de. according to the.signal .characteristjc of the apsol ute .
Ve ue " SBaMBTie G a1 Aot el el W 0¥ GBLTGT HisT chS shehUTrBRTR! Sfe put
par apet fpnaMiebgiditddnertel 8RmkalC BALAGAST Lt B aNdodfliIr&NY BB NiRbrding to the
par anmet er conprise a frequency spectrum energy characteristic and a noi se

char act ®rddiation cotfficinat.ahessidualesignal abthsiagpelite wiirpdigndl for efropycpdingi hep eading
2;;9} fékgﬁi]ﬁoi%nctgggg&%mg rresoﬂcectli)\iretlf cggeq%ﬂerr%gdﬂﬁrsiél{a?,nt E:ﬁsgéni N%AD8 R ra?lgiacct,écﬁxqg
parameter.
In this embodiment, the sign extraction unit 11 of the compression coder extracts the
20  sign information of the input signal, and processes the input signal, to respectively obtain the sign
information and the absolute value signal of the input signal. The sign extraction unit 11 sends the
absolute value signal that is obtained after the sign information is extracted to the prediction unit 12,
The prediction unit 12 analyzes the signal characteristic of the absolute value signal, determines a
prediction coding mode, performs prediction and analysis according to the determined prediction
25  coding mode to obtain the prediction coefficient, and sends the prediction coefficient to the residual
calculation unit 13. The residual calculation unit 13 uses a predictor corresponding to the prediction
coefficient to perform prediction on the absolute value signal according to a sampling point to
obtain a residual signal of each sampling point of the absolute value signal. The coding unit 14 is
configured to code the residual signal, the sign information and the coding parameter. The
30 compression coder 2 outputs the coded sign information and residual signal. The entropy-coded
residual information and the quantized sign information are multiplexed.
In this embodiment, the compression coder may be implemented through the
compression coder embodiments 1 to 4 by using the compression coding method embodiments 1 to
5.
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perform ng prediction and analysis on the determ ned prediction node to
obtain the prediction coefficient. 6. The nethod according to claim4,
wherein before the multiplexing the residual signal, the sign information
and the codi ng paraneter are respectively coded, conprising: 5performng
entropy coding on the residual signal; quantizing the sign information; and

coding the cagip r&ﬁx&i%ﬁ%‘éﬁ% e WMRIREA, "é%‘#tit%?“aq?d‘*’m cH?ffe&H?%%ﬁra@@HREdssg& the

mappi ng coef fi'ci ent prediction co ent, a quantization
coef f i ciclnttjvebyr cenpresdedf endrespeoially 07 .2 Sipeal ribsthiads de der cﬁferrgvelg @igiresss] in a

wh t h t d .short-termli di
(LPO) petBreobpa BiecRioBa esont 5 Sutions otRrEoion i 4B oo ot | g
the fixedmpRedibh effRhcPHESVELE BRd h1§i1@§§h:ﬂ@?ﬁ'nﬁ%vécp| lows: -1+ -1+ 0. 5(11 +

14); 15-1+ 0.25(z-1+ z-2 +z3 + Z-4); 2+ -Z wherein m= 0, 1,L, L < (N-1),
and N i s theThenyetedofz embodinputs magnlzﬁ appliedesepiessicat cbging gfr acicied apd audio

vin-2) Sebhag) AR50 be GBI Tosdy bR ahe' o R BAingPatRt | on val e
of the signalPersafdof balimredkitt irotheCaehiayainddistand that2alhior a part of the processes of
the method in the preceding embodiments may be implemented by a program instructing relevant
hardware. The program may be stored in a computer readable storage medium. When the program
10 runs, the processes of the method in the preceding embodiments are performed. The storage
medium may be a magnetic disk, an optical disk, a Read-Only Memory (ROM), or a Random

Access Memory (RAM).
Finally, it should be noted that the preceding embodiments are merely used for
describing the technical solutions of the present invention, but are not intended to limit the present
15  invention. It should be understood by persons of ordinary skill in the art that although the
embodiments of the present invention have been described in detail with reference to exemplary
embodiments, modifications or equivalent replacements may still be made to the technical solutions
in the embodiments of the present invention, however, these modifications or equivalent
replacements cannot make the modified technical solutions depart from the scope of the technical

20 solutions in the embodiments of the present invention.
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or z(n) = 0.25*(z(n-1) + z(n-2) + z(n-3) + z(n-4)), wherein z'(n) is
the prediction value of the signal, and the prediction coefficient is 0.25.
8. The nmethod according to claim 1, wherein the obtaining the residual
signal of the absolute value signal by using the prediction coefficient
conprises: e(n) = z(n)n <4 1le(n) = 0.25* (z(n -1) + z(n - 2)+ z(n - 3) +
z(n - 4))- z(n)4 .5 n <N wherein z(n) is the absolute value signal, and
e(n) is the residual signal. 24 ¢LANGQMPr essi on decodi ng net hod based
on the method for perform ng conpression coding on an input signal
according to claim1, conprising: denul ti pl exi ng a codi ng code stream
to obtaMHM$bgmﬂﬁmﬂanation a residual signal and a coding paraneter;

5synt hesi zi th d |t hat t d t bt
abvol ut o v e G benSimky Skl dind B o RECTER bl 0 "

accordi ng tRriding Gl MforRAlieARI QR ihpatsidml deepdRdart abRit@ivalug ssdn@nostl@niabut
and synthesizing the absolute value signal and the sign signal to obtain an

out put siBeglal . 10. The method according to claim9, wherein the

codi ng par pLLSe n 0 LC - I CLlaar P
coeffici ent% BE&H%E&J% dh@ ﬁﬁ&lﬁ%t %’rsgsﬂlger Q(];sdlfu §1§ﬁ i (%) o n‘éﬁfl%% &ted&ﬁmi foefﬁ%em’
met hod wheelrditrg piedumloﬁl dsnegﬁamaseblbmmf:ﬂ efy tphaliciont Jam*siazahhygsttﬂ’aet ales penfidrened

val ue signal, and the sign signal to obtain the o t nal , the nmapping
coef f i cd&ptdingtofsignal gharpsieiLie-ofdhy ahsel Ué?o‘éaélmlwlfafﬁ@ 1§P ﬁsﬂnabfang he out put

si gnal . nlluélgplgf\a%‘?ﬁé”r@s%ﬁia‘f’@ rg?ngfj%e she %HPnattl fi 4RI %;01551&99@{ to output a

conpri ses: extractior unit, configured to extrac sign i nformation
of 1&n icuplig scbc@rmieam after thepresidizalt mgnraluthnets;grcaﬁ@nngﬂmchﬁdothebiodmg [arameter are
prediction coeffi ent by prediction and analysis that are perforned

accor di 1P eLCHV"gW? characteristic of an absolute value signal that is

obt ai ned aﬁf‘ The Hl@ﬁloa'agébrﬁﬂlngB EdiOn Werdil®efd® e Su@b@hg b2 B mdGhRdon of the

input signal to obtain the absolute value signal of the input signal, comprising: recognizing that a

frame characteristic of the input signal satisfies a preset condition and/or recognizing that a

15  compression gain obtained by coding the input signal using at least one of other ordinary coding
modes is smaller than or equal to a preset threshold.

3. The method according to any one of claims 1 and 2, wherein the input signal is a zero-mean
signal, and before the extracting the sign information of the input signal to obtain the absolute value
signal of the input signal, further comprising: mapping the input signal to obtain a zero-mean signal.

20 4, The method according to claim 3, wherein the mapping the input signal to obtain the
zero-mean signal comprises:

selecting a mean value of the input signal as a mapping coefficient according to distribution of
sampling points of the input signal; and

performing a mapping operation on the input signal and the mapping coefficient to obtain the

25  zero-mean signal.

5. The method according to claim 1, wherein the obtaining the prediction coefficient by
prediction and analysis that are performed according to the signal characteristic of the absolute
value signal of the input signal comprises:

determining a prediction mode according to the signal characteristic of the absolute value

30 signal of the input signal and according to an environmental parameter, wherein the signal
characteristic and the environmental parameter comprise a frequency spectrum energy characteristic
and a noise characteristic of the absolute value signal, complexity of performing the prediction, or

the number of bits required for transmitting the prediction coefficient; and
23



a residual calculation unit, configured to obtain, according to the

predi ction coefficient, a 20residual signal of the absolute val ue signal
for entropy coding; and a coding unit, configured to respectively code
t he residual signal, the sign information and a codi ng paraneter. 13.
The conpression coder ccor to cl e |

further cotbtPERLER TIiRLE: BraBpbBsbahav b e LR sfon Wi RgBIAr B Pl
pre- progedsicigt. unit; the flrst pre-processing 25 unit is configured to
recogni ze that a frame characteristic of the input signal satisfies a
preset condi tlihgrmetherhacsording to elaisy i wherein befgra h@dwlﬂai%r@ﬁhw%@f sighal, the
unit; a cogni ze that a
conpresggghgﬁgﬁﬁﬁb Q@Qﬁ§%ﬂ£§§§£%hgél hlg$m§w%£€§g%a1§g@£%5ﬁgt | east one of
ot hef or di nerfprreiodiengopocteilng sn dwatdidual sigam; or equal to a preset threshol d,
and send the recognition result to the sign extraction unit. 3014. The
conpr essi orflUgBRe e é&?dpé’ gdonsa8im 12, wherein, the conpression coder
further coqgahgega&xpagﬁkagﬂgpwgwnggnf|gured to map the input signal to
obtain a zero-mean sidgnal . The conpression coder according to claim 14,
wher ei n théhmamﬁumgpwmnw&moqwnpmﬁs the n%mpmgeﬁ@ﬁﬁmemtfhﬁlmﬁd@@nﬂlgwﬂ@dﬂﬂoa
sel ect a %ﬁan val ue. of .the. nal as a mapping coefficient according

to distf Vﬁﬁﬁl%? LA 9T edBﬁﬁ?@ " the input signal; and an

opef@ti on uniThe n?e‘ﬂ!itfd @@6@%@ ® Qani Qrwh@eﬁ&a@pfwlc@mrnaédemlmlstemwrn@uh linear
signal and the map % coefficient to obtain the zero-nean S|8nal and send

t he zerpwﬁ@émnsﬁogm( $tredisiiom oeixed corBivionhpredigivne Bngd Hepisfietr adopting the
unit. ﬁxmiu%@ﬁmlne &P&Rnn?@é&@%§98?ﬁm§%£°rd'99 to claim12, wherein the

predi ction unit co rise uni configured to deternine a
prediction rmde.according to the signal characteristic of the absolute
val ue signal of the input signal; and a prediction coefficient
obt ai ni ng uni+0.5confEdlred to perforn1prediction and anal ysis on the
determ ned predicition node to obtain the prediction coefficient.
17.15The conpke&ﬁﬁ@d4anaem acedfding to claim 16, wherein if a fixed
coefficient prediction 10node 1s adopted, a predictor is designed as
follows: -1+, -1++ z-2);

r

-1+ l—z'i ,whereinm=20,1, ..., L, L<(N-1), and N is the length of the input signal;

=1
or expressed by a prediction value:
Z'(n) = z(n-1);
20 z'(n) = 0.5%(z(n-1) + z(n-2));
z'(n) = 0.25%(z(n-1) + z(n-2) + z{n-3) + z(n-4));

2".‘
Z'(n) = Z-wz(n —{), wherein z'(n) is the prediction value of the signal, and the prediction

i
i=l

coefficient is 1/2™;
25 or
Z'(n) = 0.25%(z(n-1) + z(n-2) + z(n-3) + z(n-4)), wherein z'(n) is the prediction value of the
signal, and the prediction coefficient is 0.25.
8. The method according to claim 1, wherein the obtaining the residual signal of the absolute
value signal by using the prediction coefficient comprises:
{e(n) = z(n) n<4
30 e(ny = 0.25%(z(n-0 + z(n—2)+ z(n - 3) + z(n— 4)) ~ z(n) 4<n< N,

wherein z(n) is the absolute value signal, and e(n) is the residual signal.
24



-1+ 0.25(z-1 + z 2'1 15-1+z, wherein m=0, 1,L, L < (N1), and Nis the
| ength of the input signal; or expressed by a prediction value: z(n) =
z(n-1); z(n) = 0.5*(z(n-1) + z(n-2)); z'(n) = 0.25*(z(n-1) + z(n-2) +

z(n-3) +20 2' z'(n) = i wherein z'(n) is the prediction vlal ue of the
o 90205 % MRS SRS RS i ormytoratelDhPesion sipe

val ue opn berpabsikaHlateoradind 16 BRIMAN Sebrbrispp:coef fi cient is 0.25. 18. The
conpressi on coder according to claim12, wherein the residual cal cul ation

unit obt ai HEMubipdaxing mgoding cede sirean totobein signfigfosnatinn, arpedyed sicatlands epding
gf t he B‘Qﬁ%lef‘é%;e vzjl ue signal f?r ent rop}/ codi ng: ] ] ] { e(n)
= z(n)n"< e(’n) = 0.25* (z(n -1) + z(n- 2) + z(n -3) + z(n- 4)) z(n)4 <
n <N 30wheyehesizigiheirssitiing sphsiohut ie entadpyedbdebdo, obzdia ag @byolits vhle sigasi; dual
signal . inverse-quantizing the sign information according to the coding parameter that is decoded to
obtain a sign signal; and |

synthesizing the absolute value signal and the sign signal to obtain an output signal.

10. The method according to claim 9, wherein the coding parameter comprises a mapping
10 coefficient, a prediction coefficient, a quantization parameter, or side information.

11. The method according to claim 9, wherein after the synthesizing the absolute value signal
and the sign signal to obtain the output signal, the mapping coefficient is used to inverse-map the
absolute value signal of the output signal.

12. A compression coder, wherein the compression coder comprises:

15 a sign extraction unit, configured to extract sign information of an input signal;

a prediction unit, configured to obtain a prediction coefficient by prediction and analysis that
are performed according to a signal characteristic of an absolute value signal that is obtained after
the sign information of the input signal is extracted;

a residual calculation unit, configured to obtain, according to the prediction coefficient, a

20 residual signal of the absolute value signal for entropy coding; and

a coding unit, configured to respectively code the residual signal, the sign information and a
coding parameter.

13. The compression coder according to claim 12, wherein, the compression code further
comprises a first pre-processing unit and/or a second pre-processing unit; the first pre-processing

25  unit is configured to recognize that a frame characteristic of the input signal satisfies a preset
condition, and send a recognition result to the sign extraction unit; and the second pre-processing
unit is configured to recognize that a compression gain obtained by coding the input signal using at
least one of other ordinary coding modes is smaller than or equal to a preset threshold, and send the
recognition result to the sign extraction unit.

30 14. The compression coder according to claim 12, wherein, the compression coder further
comprises a mapping unit, configured to map the input signal to obtain a zero-mean signal.

15. The compression coder according to claim 14, wherein the mapping unit comprises:

a coefficient unit, configured to select a mean value of the input signal as a mapping

coefficient according to distribution of sampling points of the input signal; and

25



19. The conpression coder according to claim15, wherein the coding unit
conprises: an entropy coding unit, configured to performentropy coding on
the residual signal; a quantizing unit, configured to perform quantization
and coding on the sign information; and a paranmeter coding unit, configured
to code the codyngﬁgananet?r.‘ L~ 20. A congression gﬁcoder bast o
the conpres¥i BRFEiIeNBROBRGINS] 1 oPEioRPr? THPPIISePRITHIO PR A G St sFoAnd the
decoder ,copDL SRfficient oPHARAHE NGrdiMkin sHART AYTBA (R daeadgndapndtbhexeth
sign information, a denultaflexed residual signal, and a denulti pl exed

1

codi ng parantiehenit and/or thegyedieiemi uiing unit, configured to synthesize the

resi dual si accordi.ng to the decpded codi par ter..to .
Lbsol ure vaitahs PaRge iR dp At S RE R SR i T Rp R IR Eab PuPhdnflisee
synt hiesi ze 4 hedéleqipdedigin@a & ideRahinandptlictisie fRdedealdmbud ehovspned chingo@tistio

obtai n an out put si ?nal_. 21. The C%Er ession decoder according to
cl ai m 20f thetpbpalitg, vafugsignghpl s sipyhsigadcyder further conprises an inverse

mappi ng unit,. . ' . i - ' t,, .S ok O i
T S0 Ao R AR LI b ST S GPLE b on e
conpr esde@emined predationmtidado bbtaanye preeliofoncbeffwEnl? to 19, and further

conprising a signal receiver, confjigured to ceive ap i t signal; and.a
code stream/mlPFiGoMEREsEion ey _@feﬁoghng & AP {ﬁe»_éﬁ“eﬁlaﬁ PR e GO
" esi duaky e gtlopls, 4 BRealdiiul asd@ialas ANdy@ coding parameter of the

conpressi on co forma coding code stream after the sign information,
and the resiidual; signal of the input signal, and the coding paraneter of

t he 20conpressi on coder are respectively coded.
~1+ ().S(z'1 + 2‘23;

]+ 0.25(2" +z2% 4727 + 2“4);

2]':[
15 -1+ Z--Zw};z"i ,whereinm =0, 1, ..., L, L <(N-1), and N is the length of the input signal;
i=i

or expressed by a prediction value:

z'(n) = z(n-1);

z'(n) = 0.5%(z(n-1) + z(n-2));

z'(n) = 0.25*(z(n-1) + z(n-2) + z(n-3) + z(n-4)};

20
2"]
z'(n) = Zsz(n ~7), wherein z'(n) is the prediction value of the signal, and the prediction
i
coefficient is 1/2™;
or
Z'(n) = 0.25%(z(n-1) + z(n-2) + z(n-3) + z(n-4)), wherein z'(n) is the prediction value of the
25  signal, and the prediction coefficient is 0.25.

18. The compression coder according to ¢laim 12, wherein the residual calculation unit obtains,
according to the prediction coefficient, the residual signal of the absolute value signal for entropy
coding:

e(n) = z(n) n <4
e(n) = 025*%(z(n-1D +z(n-2)+z(n—-3)+z(n—4)) — z(n) 4<n<N
30 wherein z(n) is the absolute value signal, and e(n) is the residual signal.

19. The compression coder according to claim 15, wherein the coding unit comprises:
26
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15

20

an entropy coding unit, configured to perform entropy coding on the residual signal;

a quantizing unit, configured to perform quantization and coding on the sign information; and

a parameter coding unit, configured to code the coding parameter.

20. A compression decoder based on the compression coder according fo claim 12, wherein,
the compression decoder comprises:

a decoding unit, configured to decode demultiplexed sign information, a demultiplexed
residual signal, and a demultiplexed coding parameter;

a synthesizing unit, configured to synthesize the residual signal according to the decoded
coding parameter to obtain an absolute value signal; and

a signal outputting unit, configured to synthesize the decoded sign signal and the decoded

absolute value signal to obtain an output signal.

21. The compression decoder according to claim 20, wherein, the compression decoder further
comprises an inverse mapping unit, configured to inverse-map an input signal to obtain the output
signal.

22. A compression coding device, comprising the compression coder according to any one of
claims 12 to 19, and further comprising a signal receiver, configured to receive an input signal; and
a code stream multiplexer, configured to multiplex sign information, and a residual signal of the
input signal, and a coding parameter of the compression coder to form a coding code stream, after
the sign information, and the residual signal of the input signal, and the coding parameter of the

compression coder are respectively coded.
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