METHOD AND DEVI CE FOR PULSE ENCODI NG METHOD AND DEVI CE FOR PULSE DECODI NG
This application clainms priority to Chinese Patent Application No.
200910150637.8, filed with the Chinese Patent O fice on June 19, 2009 and
entitled "METHOD AND DEVI CE FOR 5 PULSE ENCODI NG METHOD AND DEVI CE FOR
PULSE DECODI NG', which is incorporated herein by reference in its entirety.
FI ELD OF THE | NVENTI ON The present invention relates to encodi ng
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OF THE | NVENTI ON In the field of voice encodln a voice encoder
based on a Code Exci tedI!EmEPF@RCHU)hS(E:ﬂE dg nodel is the nost
wi dely used. Conpared with voice encoders of other types, the voice encoder
can obtain good voice quality in the case of a very low bit rate, and its
performance is still outstanding in the case of a high bit rate. In the
CELP nodel, ashéd Bp;iblﬁu‘ah@m cbiim3 rivhitye xe iIChaddso rPaséng Vapplicatiora ap t200e1 ledebnsk
and a é{éed C de ook play a very jnportant rqle. The role of an _ada t|ve
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i s di fldremlbty refereict écits eirgtyquant i ze a target signal of the fixed codebook
Currently, a nmethod to deal with the fixed codebook is to replace the fixed
codebook 20w th an al gebrai c codebook. In a voi ce encoder,

| ocati on and synbol informati each track is obtained
t hrough an al gebraic codebooﬁﬂ@ggﬁgﬂ%Tgﬁigfytgﬁﬁgﬂpy transmt the |ocation
and synbol information about all pul ses on each track to a decoder end, the
| ocation and sihelieésehninoemidn @hbtaboudnchiiag eng desedingnshndliegips, amesia gdrticular,
proper|ly. The processing nmust ensure that no |ocation or 25 symbol
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uni quely recover the location and synbol information about all pul ses.
Meanwhil e, to reduce the bit rate as nuch as possible, the processing
nefghod nust ensure that tpadREROONDPOT PYRISVENRTRONRL i on about the

pul ses are encoded by using mninmumbits. The nunber of bits used to encode

the |l ocation and mai;/nbol i nfom ation about all pul ses on each track in a
t heoretical cdsehesieldeofomias rﬁ@docilhg,omgm@eobn@niﬂ rigsest anuzsthgl@ E@a@d Linear
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t heor efolecaf arl aduptivé lﬁlhﬂet 1spth‘Bm0m@1(1nfg teime ctirelatied ﬁo&l a lvoive rredidual bignsl. After the

deci mal . Assune that pul ses. exi s n.a sane track, l|lacation and nbo
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same location on the same track hi's case, If e pul ses on

t he samecbadatGuorenty,ca ertiodes deab p\etht fhedixed @dkodokois tpule;sleee t&erﬁmdamdeliook
E Ctl%ﬁaé? ermut ati ons and conbi nations, a pc, and a pi on

8 %ﬂg and a pc, on the same |ocation belong to the

same case. Th?ﬁ af Rhi& eﬁc%d&a‘l@caﬁbﬁ %11@%)/%6hnﬁ§mﬂﬁﬁ)§' 4¥o8t ﬁl'l‘%ui%%@'og eadlp track is
encodi ng a Sane case nmul p tinmes, | ect statistics about | ocations
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pulses exi st on a sane track, the nunber of pulse |locations nmay be
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number of pernutations and conbinations!Wis related to the total nunber of
pul ses on a track. 25For the conveni ence of encoding the foregoing
categories in an orderly manner, the



foregoing categories are effectively conbined here. An existing conbination
met hod is described as follows: 1. Calculate the nunber of all the

foregoi ng permutations and conbi nations, calculate the ultimtely required
nunber of bits BIT, and divide the bit streaminto several segments. Each
segneniynitepriefenttsornalmat @ gyses 2n @ab egok iies the@ctdahssief mey bacbominkdthrough

t he val of m .Generally, 30 the nunber of categories iS n. first
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after pulse locations are conbined; the rest may be deduced by anal ogy. An
nt h caloegiomg onribé sanekadkhiat trectpal baver bout. (Whenptegosziog anhd erdeplyl engoding the

| ocations, are, conbj ned. Each cat eqgor ists.only in cl osed range, suc
ne S oS, SmRimeRpd sompRRBgR ¥t FieR 1 4BBiey Sndpd SPRF I PLBE AR
nunber n@hbd drpits nayd@hl e MRhr&icat Revdr dlndt iMberRbretibalewe ALt i0RS iBBger, and
conbi nations of pul'se |ocation functi Qnsl)l are taken out to represent a_ .
sub- cameydegqual to the integpf pait of He thaersten iovsarilonit plus vas & thy theergical legyer Emithe
for ego{sn‘%ietcmﬁe steps, sequence the categories. The categories are
sequenced 1n nmany ways, and are sequenced according to the nunber 5 of

pul se | ocat i onsssiine des aeilics gxBt ¢ieh shré aaclfilamatiby andsymled dffoeattigoabput thea
different segnment to finally forman ultimte index val ue.. After receiyving
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10The prior art has the foll ow ng di sadvantages: .In the resear ctgl of the
prior BFMUIEEs AR EADBINaHE Phatd an A et iF e lpsatiegead ay &4 (ARG Aongn the

t heoretical nunmber of bits can be ed for .encodi by _adopting.t.he .
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For exanple,” 6 pulses exist on a track, and the theoretical value o i
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encoding. 21 hits can indicate a range ' 21- Wi t .nd
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An embodiment 1f; hhesRcEREMud SMBNEAIANaB Y hieleBerd fFREN@ S andWosinations of
encodi ng, where the nethod includes: 25cal cul ating an index val ue of an
i nput pplise statistical functios Giseningghas thedial sumbear of parestadiods gad ersnbisdmdiiny i o
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t he adjupédmihatidheas hotcthidPloURe tdsl ARbibREoL Mdsdsiohst travtrber of encoding bits
to encode the index value, if the index value is not smaller than the 30

ad}ust nent t hrissrbe dovsgnirice sfopepdiget the foreeing saigasses o Bradaingammes the
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locations are combined; the rest may be deduced by analogy. An n® category indicates that one
pulse location persists after pulse locations are combined. Each category exists only in a closed

range, such as [0x100000, 0x17FFFF]. 3. For a certain category, several bits (the number of bits is
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if the decoded value of the first nunber of encoding bits is greater than
or equal to the adjustnent threshold val ue, decodi ng the second nunber of
encodi ng bits, where the second nunber of encoding bits is extracted from
the code stream and outputting a decoded val ue of the 10second nunber of
encodi Betebhihdd bWRRE Gl Hinflcl 8F pBHITRATons Snd Wb &latibRADE ble. RREAAL MDY arc
and the first nunber and the second nunber are both positive Integers.
An enb@ﬁmwemnomﬂxeﬁﬂt@B@Benﬂgwmvent|on further provides a deV|ce for pul se
encodi ng, wher vice 1.ne ul atjing unit
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and an encoding unit, configured to adopt the first nunber of
enc%du Al Phise éoqabowubd@ccmng Atitex heeg. lFenallfy, phiecachdiasesory irea shffergntasegtheahtd
obt ai n t he t.] ni Nty { hol
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i ndex val ue cal cul ated. and obtai ned by the calculating unit Is greater than

or equte numbepat copbisttiangdo phtebsthsloration aed sankal infgrpitianaboskbeachmuds. Thates,
wher e  inlld GleoBHIRRS b dRIPIbELs A Ailiggsecond nurber the first nunber

and the secon ositiv egers, and the offset value is
grEater than theepmmi axttdlaiskthe atﬂ]luwtn@dtsaddanmgbmlm thal meearc%élﬁ tberipoidi reetnttheof
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adjustnent t hreshol d val ue; and an output unit, configured to

out put ?Weodécbﬂéa23/a54j7é28fmtm@0ﬁl veluen giiseifront 16AT tg2B2 6. Therefase, about
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t he decod hresh
out put efficitaepded val ue of t he second nunber of encodi ng blts |f the decoded
val ue of the first nunber of encoding bits decoded and obtai ned by the

decoding unit is not smaller the adjustnment threshold val ue, where the
first nunber is smaller thap, the second n f n he first nunber and

t he second nunber are both §H§?m§91ﬁ?§gﬁ}§y§5ﬁ%§ It can be seen from
the foregoing technical solutions provided in the enmbodinents of the

prasent i nvents,podifahts o@ﬁreogﬂéseﬂguiv@nﬁ I%Umq'rﬁaﬁéé afd a UBE PR RN encodmg,
invention, the first nunb encodi ng %lts may be used to encode t

i ndex & aimetlfodtand a deee foapuiee decoding, Wicht Wamavmemdmgshlmmd lmmrcw@mp@ﬂmg
val ue. 1%Zhat is, the second nunber of encoding bits does not need to be used
to 10efidS8%¥ he index val ue smaller than the adj ustment threshold value. In

this way, the pneadbighddt b S Sresay ethenfps pthiedRncadineg fof bkt RAEMIAS where
i mpr ov%((j: me?}%dElllzlcl?lggsCRI PTI ON THE DRAW NGE
25 calculating an index value of an input pulse;

selecting an adjustment threshold value according to the number of pulses, and

comparing the index value of the pulse with the adjustment threshold value; and

if the index value is smaller than the adjustment threshold value, adopting the first

number of encoding bits fo encode the index value, if the index value is not smaller than the

30  adjustment threshold value, adopting the second number of encoding bits to encode the index value

plus an offset value, where the first number is smaller than the second number, the first number and

the second number are both positive integers, and the offset value is greater than or equal to the

adjustment threshold value.



To illustrate the technical solutions according to the enbodi nents of the
present invention or in the prior art nore clearly, acconpanying draw ngs
needed for describing the 15 enbodinments or the prior art are briefly

i ntroduced bel ow. Apparently, the acconpanying drawings in the follow ng
descri pti on arfn embydis@ne oftheqadtsmnirvetion fuethpr peeides lanuethbd dor it drepdiaps
of ordinary skill in the art may al so obtai ned other draw ngs according to
the ac¥8pisdhgmstodintiidrgs wit hout creative efforts. FIG 1is

2 flow chart QlenlyAERAELIERLodR; AdBRIBA hEGPHARE IRNGRANAANASAACIA, L

an 20 enbodi nent o resent 1 nventi 2 1s a sc
di agr afivof the delextiphexediengpdagraxddistrgathp an enbodi nent of the present

i agr afionf 6 dd diengy dpanddisngart an e ; P
i ot mont acdbAdlerptvalie aRdBFRERETF ohe REEL RS R vler DS RpEstmen

a fl owirhdbld Riud BuiRGithedcofbd daINEbNAE thr@mulibes 8f dReQdE: Bats;as@or ding to
an enbodi nent of the présent invention; FIG 5 is a structural

di agram of a fif Hetdesndestivatenof G frsdewnlss of enceding bite ircgrdataythas oo edval go ttlee

an enbodi ment. of the, present ipventian; | G...6 |

ot r uot goarnL iRl RaREE b rite Tt e mbsteotugusedii B hed Bscwson,
30 acchiiflb&idoft éhcading Bixedé sRfictdd fréhahP cedefttead) \wad ou@iiting a decoded Fhie of ths
a structural diagramof a first embodi nent of a device for pulse decodin

actor dpesgnd sumheresfisoapdiabitefwhate te sbamberie snplsr, thamhespeandgmbey and the
Struct @by ShadRMTOleBnd RERBE SUBOM IR lictde device for pulse decod! ng
odinent of t sent | nventl

according to an e e pr on. DETAI LED DESCRI PTI ON
OF THE EMBODI MaNeéfabodiment of tHdhprebant hivenéibn Sodthudri pporgdéesna tbece fidnoglilseeericod oz,
the present inventjon are clearly and fully described in the following with
r ef er elf®&rethe fRdcHiBEWIBtnyi ng drawi ngs in the enbodi ments of the 5 present

i nvention. Oby, &g{?{l%&hné; @&g%&éﬂ% cAlchRtdsh maémlﬁsefﬁ{&pama{?aoar 0

rat her than al nts of the present iInvention. Al other

enbbdi nent s ot sdledtnbynipewsbgsredftoaetlichan yadgkstrhénti thresheld avaludh agodling to Hee
enbodi ments of the present invention wi thout creative efforts shall fal
wi t hi n?¥H erpf&é’fl €518 scope of the present invention. A net hod

for pul se encag élﬁ:o&fngvdrﬁl@@oﬁﬁ%@& eThasht RO tir@fnubliRr PF REEMMing BHEW bR Ihd 0
described first. FIG "1 describes a process of an enbodi nent” of the nethod

for puirslex einbedi g indhe veluehralawstétband pelaingddy the raleglating luattes gmajlpgden the

val ue of. an i ut | se, The i.nput .pul se,i e

o e oo RshBHsRY iiessiecist y rd BRI he Sudek of RULEFnBRBET WEthdie
of 2@achitptdl GRodBMcIRIBDERENSds BY ofe@nahicngtieligddxmaitie sdignated addobtained by the
Specifically, after the nunmber of pulses is determ ned, a codebook space
wher e &aledpting pahin grgatendar oy gavdl 1 dhe edinstaent Grerdpldr vitlwretelectadkly therrslechorex

v v B, AT SEHAR 1 b OGRS B ag e
val ue ag@bédird Gotlopbdigveriméers, ahd phd s&Set vildees dgrimemthaber eqhalpultbe adjustment
det er n‘ithr;gs%bl(}'t\tla?ue(?odebook space where the correspondi ng
25 An embodiment of the present invention further provides a device for pulse decoding,
where the device includes:
an extraction unit, configured to demultiplex an encoding code stream and extract the
first number of encoding bits from the demultiplexed encoding code stream;
a decoding unit, configured to decode the first number of encoding bits extracted by the
30  extraction unit, and decode the second number of encoding bits, where the second number of
encoding bits is extracted from the code stream, if a decoded value of the first number of encoding
bits is greater than or equal to the adjustment threshold value; and
an output unit, configured to output the decoded value of the first number of encoding

bits if the decoded value of the first number of encoding bits decoded and obtained by the decoding



20 index value is located is determ ned. Accordingly, the nunber of
encodi ng bits required to encode the codebook space is al so determ ned. For
exanpl e, when 6 pul ses exist on a track, 21 encoding bits are required to
encode a codebook space corresponding to an index value of the 6 pul ses.
Howev eyt i§1gmandenankns RAR8E teRRNEiVAtle @nd PRI decdtabeal iheSecond
pul ses does not occupy all the encodi ng space corresponding to the 21
encodi ngmbérnt &f. effodingitts 4 the decidad vehwi ofi thy foplanembi oft encodiBe bits dagoded and

mbodi nent t t.i.nventian, .the .adj ust threshol d val ue i
S| ePona bx e g e i AL b fRee RS he 1 dafn bt e Whmper
space. jsTHEMRE i®. tht Recond] nesitee Nindtthe TR EhDEAEE ThE QICH RS ROMBENE R Pésitive

various nunbers of pul ses nay be preset. The set nunber of
adj st méegers hr eshol d val ues may be one or at least two. If the nunber of

adj ustment thr d i ne i t | y.

it oot 1y sel adf e et AR ToRBEng AbuRAL MR e M GERThO N BOM IR e
| east pisent dientioy the, sebekiget theambddenaits be drt présunt adjensdriyehé fitd masibet df
val ues. ) , I n_an enbodi ment of  the present invention, the Eynber of
pr eset ARG Fthimanpednet do waredss thesindex | whig 1t ths, indiy Vel isustbaler ghan the
adj ust u I i : .

'S ot Tl ERARYE Wle PRaciE RELRDRERERRE AobOuhp i doRtiRBEodty iYIBET
cohfpar emgde lee indebe xalwalsmalled than threaditstinenatsthrdsholdadjues Tmdng wakrths kotaling bits

val ues; if %Pe éqgex %fluegjs smaller than a m ni num adj ustment threshold
val ue 8% SEYR apd [RELREORR UG HEY HeMP?¥f%eshol d val ues, sel ecting the

m ni nrum adj ust mrent threshold value; if the index value is greater than a
maxi mum adj ustnent 5 threshold value of the at |east two adj ustnent

t hreshol d val ues, sel eCcBRIGFIMESORIPTIONGOFIHEBRAMINeGH0l d value; if the
index value is within a range fornmed by two adj acent adjustnent threshold

val ues of the at | east two adjustnment threshogld val ues, selectin

t he
smal | er adj usteiiusimice 1o feghiigaly golgHons acearding djoa then embestimante ﬁ% theyressat d
val ues: : I | ' e o d ' :
o ad yERaERTR, Fo b STROIERN, sBorh iy M SMline KEQh Oty dBGIITRRE
valile embodiorents qpuhspsooat arettirtly insodidédB8low. Apparently, She a¢compahiiyg didveings
selection of . an, adjustment threshold val ye ma determ. ned by conbi nin
an occli ?hgrffé’gow%b%ﬂﬂ?tﬂ? HR P, COE ABRP BP%%V 68 thengiescrh nys01ics o8 .pe{SHn%lgf
codeboglg;sPacki ihhee ﬁfﬁ{éilyea'isot faiaed 6GELE a5 %Fﬁrgzngi)tertﬁ§ hQlothpsaling éiga?winh@e

nore bits are saved, | ower the probability Its can be saved.

15103: withdgergdtoeledorts.he i ndex value is smaller than the adjustnent
threshold valuye;, if the index .value is snaller 1h t he adj ust nent ..

hr oshol d val (4G | e BPBRed 4 pEcEtadtee phanatrod g nifhaantesing esiomtipgto an
snE) | egmbbdmchher e preséiteMentibheshol d val ue, the process proceeds to 105.
Specifically, conpare the index value with the adjustnent threshold val ue

to judge whet HEE. EHe & srbexaijadingrang of rinddxeencodmng adgerday tes amembodiaens lod|the

val ue. %Q%R%ﬁ@nlqgt the first nunber of encoding bits to encode the index
val ue; PRE" EhT %’process is conpleted. The first nunber is a positive

i nteger. ~ FIG 3 1903 sdhdchadld d@hgset o¥al WemiifinghepdcBdaust@bsteaccording to an
I n an enbodi nent of the present invention, the offset value is greater than
or equéihbedimepoftbe resent apysntionr eshol d val ue.

25 FIG. 4 is a flow chart of an embodiment of a method for pulse decoding according to an
embodiment of the present invention;
FIG. 5 is a structural diagram of a first embodiment of a device for pulse encoding
according to an embodiment of the present invention;
FIG. 6 is a structural diagram of a second embodiment of the device for pulse encoding
30  according to an embodiment of the present invention;
FIG. 7 is a structural diagram of a first embodiment of a device for pulse decoding
according to an embodiment of the present invention; and

FIG. 8 is a structural diagram of a second embodiment of the device for pulse decoding
5



106: Adopt the second nunber of encoding bits to encode the index val ue
plus the offset value; the entire process is conpleted. The second
nunber is also a positive integer, where the second nunber is greater than
the first nunber. 30l n an enbodi nent of the present invention, the second
nunber agvaydibetosanvahhielinbitaif tiedproyent otvenliory up a theoretical val ue of the
encoding bits required to encode all pulses on a track. For exanple, when 6
Pulses eéist on a track, 20.5637 encoding bits are required theoretically
or encodi ng. Round : ' ' cond nunber na
be 21. In an enbodi P;@I‘gﬁfﬁsﬁﬁ%ﬂgggghﬁwr@%iﬁ%ﬁﬁ\wﬁglmﬁsonsh| p bet weeny
the second nunber and the theoretical value of encoding bits required to
encode the varfiRuscHdiesluBbnsi tixeembilidehis a€ khd igeat Bivenion dre TRbH ¢ aid fully

Table 1 Nunber of Pulses on a Same Track Theoretical Value of Encoding Bits
Seconddsssrbed inthg follovgng wathyrefergmeg tq thegaccompanying drawings in the embodiments of the

5  present invention. Obviously, the embodiments to be described are only part of rather than all of the

embodiments of the present invention. All other embodiments obtained by persons of ordinary skill
in the art based on the embodiments of the present invention without creative efforts shall fall
within the protection scope of the present invention.

A method for pulse encoding provided in an embodiment of the present invention is

10 described first. FIG. 1 describes a process of an embodiment of the method for pulse encoding,
where the method includes:

101: Calculate an index value of an input pulse.
The input pulse is a pulse possessed by an input signal. The number of pulses on a track
and a location and symbol of each pulse may be obtained by searching the input signal.

15 Specifically, after the number of pulses is determined, a codebook space where a
corresponding index value is located is determined. Then, the index value may be determined
according to the location where each pulse is located and the symbol of each pulse.

102: Select an adjustment threshold value according to the number of pulses.
After the number of pulses is determined, the codebook space where the corresponding

20 index value is located is determined. Accordingly, the number of encoding bits required to encode
the codebook space is also determined. For example, when 6 pulses exist on a track, 21 encoding
bits are required to encode a codebook space corresponding to an index value of the 6 pulses.
However, the codebook space corresponding to the index value of the 6 pulses does not occupy all
the encoding space corresponding to the 21 encoding bits. That is, a certain remaining space exists.

25  In an embodiment of the present invention, the adjustment threshold value is smaller than or equal
to the number of numerical values in the remaining space. Therefore, the adjustment threshold
values corresponding to the various numbers of pulses may be preset.

The set number of adjustment threshold values may be one or at least two. If the number
of adjustment threshold values is one, the adjustment threshold value may be directly selected. If

30 the number of adjustment threshold values is at least two, one may be selected from the at least two
adjustment threshold values.

In an embodiment of the present invention, the number of preset adjustment threshold

values is at least two, and the number of adjustment threshold values selected according to the
6



15.4263 16 5 18.2110 19 6 20.5637 21 Certainly, obtaining the second
nunber by rounding up the theoretical value of encoding 5 bits required to
encode all pulses on a track is only an enbodi nent of the present

i nvention, the second nunber nay be greater than or snmaller than the val ue

obt ai nggdmBYr 6&%&’1’5@5 @:Q%tqgastt Ao RATSE S&brevRi3u ?ﬁeﬁ{@tﬁoa HayFuRhertifQues %Qﬂﬁgaring

nunber 1s not Timted to the enbodi nents of present invention. It can

be seethdinden valee Wish dgoitiepst tvat adjustmerirtbedhote valups it e éndevevahuertp emalbér than a

encodi ng_.10 bi mal l.er .t han .t he,.second nber. t o epcod he.i ndex val

T C he MRaT GAARRS M fsboRErerih 8 R Tl Bt A el BERGe arfeSetedie e
the segQfih faﬁfﬁsuﬂém aneastild gakict $f glReBdHOValNeas g&&te@&hk&ﬁ Q0nhAnRAE QdR sttt
i ndex value smaller than the adjustnment threshold value. In this way, the

encddi Hyesholdvalpe of theery leaghiiva adivementithregheldf vatyesneejectisg ithgmeyistim Faiestmgnt
| . ' At ' ' f
Che 15 iRl B £ R LS LR i WARACHK dhfhe IGREKI 851,00 38RE0N AIRRA Ty

i nvent ivalles 3N ehenatribss t0b adficatknd ghiesiotd valyus, rsetéctify aicanisdled adfilsarst Alreshold
track is 21, that is, 21 bits. 21 hits can indicate a range fromO to
2~ 21- 1valagaf the thaddiecent agiystmad shreshodbealigsom 0 to 1549823. Therefore, a

remai ni ng space,,l i 4 . ri e tst oM thi
from 1549824 13" SOTHL Rt R e UM O AR, pHEHHERVENL) o8 hORel OF sRHen
t he0 i ndershaid Yaleas iadpe sndent ad2Gihbntdabteshadd value eet THIRD plilsed dn & treckoe FUARIR. ,

only one THRis se nd.the THR mgy be 547328. If the jndex is
snal | er than 5§I’F§§I§F‘ﬂ8i ﬂ’sciqlﬁftlagenfﬂmaﬂlt\ﬂ@ﬂeerwhﬂ“«éholéf vaé%&aﬁynge tdeff‘glmlzfd by

encode ¢f ABinidaXocchitehdd roSiHRRY a8 Ble ndnfter fof bitd tHAMHAS besdvedOln a codebook space,
If the index 1s greater than of equal to 547328, add 547328 to the index,

and us#het hiealiectbn dselegtedeadjeftmenic thaeshgldoivalse tis @rconde bite ainsredplheslosdT 38,
e SRR TP SRR, 250 12 2L e 0 AT
angs 20 encodi nE)3BIT§EeavIRt i@ qhd n86x LAuE RCREGIk Bfini thel 8djustdieaNthadRSk8 alire; iMEex
<(221 in]a%i%glzu%)is émgi?g?ﬁan:thg ggj?l)s(thntSﬁlZ’gs%%id \Ifarllgé, ?ﬁg llarggests rI])(E'I(E(:f:c’,ds to 104; if the index
value is not smaller than the adjustment threshold value, the process proceeds to 105.
Specifically, compare the index value with the adjustment threshold value to judge
whether the index value is smaller than the adjustment threshold value.
20 104: Adopt the first number of encoding bits to encode the index value; the entire
process is completed.
The first number is a positive integer.
105: Add an offset value to the index value.
In an embodiment of the present invention, the offset value is greater than or equal to the
25  adjustment threshold value.
106: Adopt the second number of encoding bits to encode the index value plus the offset
value; the entire process is completed.
The second number is also a positive integer, where the second number is greater than
the first number.
30 In an embodiment of the present invention, the second number may be a value obtained
by rounding up a theoretical value of the encoding bits required to encode all pulses on a track. For
example, when 6 pulses exist on a track, 20.5637 encoding bits are required theoretically for

encoding. Round up 20.5637 to obtain 21. That is, the second number may be 21. In an embodiment

of the present invention, the relationship between the second number and the theoretical value of
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A nmet hod for pul se decoding provided in an enbodi ment of the present
invention is described in the followwng. FIG 4 describes a process of the
nmet hod for pul se decodi ng, where the 25met hod i ncl udes: 401
Demul ti pl ex an encodi ng code stream and extract the first nunber of

encodi ng bits $SQMANE WRAUAS idlc®CFHRNEAL RYnGQIEndddiBBMat index [0, 7HAE- 1],
first nunber is a positive integer. Specifically, extract the first nunber

of encagd PO efdoding bigmr@rdgaiad toodhcwddethe imdexi ndex val ue shoul d be stored from
the denul ti pl exed encodi ng code 39 stream when the first nunmber of

encodi ng bits WheaddHt3ed sanden< 6icotet983hd tleancotides he 54738k vadicsingt Het
index val ue may be decoded and obtai ned by using the extracted first nunber
of encduedergs Bt &R Ahekl ,tahd 24 enbeding bite arsadauitpddp escagfedhe apwtindax. Mraedyer.ghe
nunper are adopted at the encoder epnd tp encode the index val only part
of "ghem%ae&lgwﬁq% 2 B d%fio*géd indrr oloes me pyeriaei ith ni0e R clretaps
nunber . b Ao DI . 0 d_gdoes n r, t.h
first AMmErQiEs. cul v g il SEERAERbafaGhe Bl HELIGa A
adopt efe bLspQrLode the index value at the encoder end. The index val ue

corresponding to the first nunber of encoding bits is definitely snaller
t han an adj ustlmempthehembbdibnt af the preéfhatriefenrton, oy wme TS sehenflithesTHRUNbe r

of encodi its . .is. adopted at fhe der d to,5encode .t he .index valu

ot acBe B ME einRERR SRl bl 5P, Bhedinde e TSR Fube e B e
vajgie kscddedd Rdet.ramhit RMbeNERG: NBe HOWauMbEERMO. BNHe dReRGeelchRr fiah Bk chudIRET
of encoding bits. 402: Judge whet her a decoded val ue of the first

nunber 367320naddimetisit veluedo dreaiinfes. andape thisscepndusihen of ergodiigdtits t9 gheade the
t he deg¢oded ,val.ye th iy n rof oy i1s..i a h

st TRRE Pl stel Qe Ohhee" o el orr BECHRRe B)s Br 3t P haablat, e
val ue efbbligent, 15 setOnduiidaber i9P1encoding bits is not smaller than the

adj ust ment threshol d val ue, the process proceeds to

. . € , 404, ) 403:
Qut put the decdfed ivapehemsticdiagram osindsyepedding WisedaPHIFeHETIE o hikagk F¥idhie
i syeonpk: val ue of the first nunber of encoding bits
islgna %ggﬁgﬁgﬁ%§ﬁ8Mh%gﬂ§g?gggﬁ%nt threshold value, it indicates that the
first nunber dfl bitxcadineguikid ® ¢odd6pivéats an 4 trecke r2d dalesr mendhdicate ncenke 6HE,

i ndex value of the pulse. Therefore, the decoded value of the first nunber
of encddinig: Bletrgngesof heodeheiey spagp 481 corresponding to thegpdex fos epending theepyprs is

nunmber _of ing ,bj.ts, where the second nu . odj;ng, bi ig.

ext r act 8l Rk dciiretoul diing "HamGth PRt adtecoabsTatue of ! Finbie afgpnent
number (RéshONC &l % BOIRS ThEfRE Bl AERIBe knHRMR! Ph&A202 is inserted Affert9A9327, the
decoded val ue of the first nunber of encoding bits is greater than or equal

t 029 hecedipoek fpave A0frie slvadlerl 1de teo parts,ithati i8.aBsanchd@4, tlere dondgn ahBed 1[0,
ted at

di j ' d . d he..i ndex. val
Ther of ST0 2 ol R SRl P ARTRFPER, LRRAR R gFTOAE e ERbIE e 202

nunber jofnsafeip Poagelttes the ek tofaié eghder ST 1 tsCoBtE tisd t@ s pordiflg utideUbechhiRs
25 decoded val ue of the second nunber of encoding bits. The decoded val ue

of thel¥¥dond _aﬂwﬂé.r Aofthisngiodi A Wist sy sbet bged trdencodsl dhe. index values Wikien the
than t hereppagingefsBRY 2y, Sy B BB ne Y SR RS RRABE TR b Bt

of 28lecagippaf bhepmesanmbgnunber of 30 encoding bits, where the second nunber

of the encoding bits is extracted fromthe code stream may specifically
i ncl ude: ext r dotthagnethnd e polsg enerdieg Pervideddo dhegmbpdisnent ehthelwessotimventiaam

for degoding. af. | i ngl udin he first,.n f.en I i wher.e
e BRI SpEIeyl B DELENRE 08 L6 RSl u SO GBI bios YIRS,
nunber lceadd! Asd steonbe nuBRin® fspaRc adimgrtéd tagtearke exjusanémdihi@haldl yalub.nThe

anot her enbodi nent, of the present invention, the step of decoding the )
second SYHBEE spgce is a remaining part of the value space corresponding to the number of encoding bits
30  obtained by rounding up the theoretical value of encoding bits required to encode all pulses on a
track minus the codebook space.
If the number of adjustment threshold values is at least two, the steps for inserting the

remaining space after the adjustment threshold values may specifically include: dividing the



encodi ng bits, where the second nunber of the encoding bits is extracted
fromthe code stream may specifically include: extracting encoding bits
fromthe code stream where a sum of the nunber of the encoding bits and
the first nunber is equal to the second nunber, that is, including the
first memieingahaenies sutgrdddising whaves, Where fthe simbemdfesubatmandgspagedistsenaller
extracted in ste§}401, only the 5 second Qﬁﬂyer of encodi ng hits needs .to
be ext thagt @dequgt & Iy, numkpridhe edivaingt dedipld YaluRs B SBeFrtigh {hg ForHgmating

i nter i : ddi . ‘ t

i e T T L e S T E e IR R
encodi tigetlioldyaiodtiaihe sagetas ¢hamooste df thel sub-refatnivgg pecsnd nunber of encodi ng
bitg by subtr ting@sn.offseglyalue fnon1%he .nternmedi ate val ue Ehe of f set
valdle is great®rat faRodimenf ke Brepet InYsntetnils: ePAILSh e TRPLBRC dngqgknto

r ef er eRER 4R iRl PaRl WRSRINTh RAL D fihe s ichAgdiRE sPULED &I th@ ka8 69 tHehnktck ©f
Assunme that the reference value is a, the decoded value of the first nunber
of encdthli adjuinest fwedholdameluesh dn axpthar cadodigrné of dhe presei inyerions thesregainipgn

a=>b (2 - D)p g q: |1 can be seen from.the~foregaing t C [

fo thi SPassopt hediviceg jmopkhsEPloeptar cbdBabRorisl 1S M Btn aRERBLRE
t hat tRpaRnNsadermend may use the first nunber of encoding bits to 15

encode the index value when the index value is smaller than the adjustnment
t hiB8shol d val uBlG Bnista pehematie damandinmrRINIBE PAOIIRYMISIL and slescriist heved
to be e, { ' . u : t ' aent

val ve SR8k BAGORSAINGA REGElLE, SHPLYGLnt Befhe HEALIMIShAREA BN 3019 B
encodi regmsihfrigtiodelsoki spacaypndy @at 303 and a part 304 As gl esddoedéiarokpphae e h adplistngent.
provided i n _an enbodj ment of the present invention is .20 described in the
foll omth*rgshOﬂi?S@r_esseaég& i Bart 03t ﬂf@e Me i Bt 3PS s et ﬁ%tﬁtmo‘fc’d?h%oqﬁeg?sce
for .pu'S?)@c'ﬁeﬁ iy Y8 e tRAiARY! GRbIK YHES 308 1B R WuBlirbRGintHY $paeél302 on
configu ed to “¢al cul'ate an index-val ue of "an input pul se; a

sellgct iaverage)i andb0en dowefti gusubdemaiged eotlctawkashagst Hinbetwraeasérahyl twal adjacent

di to t ! f I ; d 25 [ it, 503, fi d
oo e B R B A P e o SRERE ARt vE e Sl Y
i ndex vyid §e4¢8ldobrisSdangd, obtai ned by the calculating unit 501 is snaller

than the adjustnment threshold value selected by the selection unit 502, and
adopt the secoAd inderbenluefofen polse igdibites atlocaiinsoand syrebelnefetheviieoplaigadn

of fset .yal ue if the index val.ue cul at ed. and t Al -t h a | at |

ani + 50 RiegSigy B SRRy Pl of TS WAk B o AERR PR Pl Bl iy 28
sebgct edcditer ehe 1S Qlritigii (Ao loatibn 202 symer ef tHeepflid o1 iUk init tienalcbeéingt dode

t he second nunber, the first nunber and the second nunber are both positive
i nt egestearani thivevays aletdempliplexiag dreticedingipare sireqpy b decodenendaypy,ebtaanihe

t hresh e, I . be f i . the

dovi o p B the puls thysthe SRAIAEFET L BTG Bl SRPAOIAR hbBhpirkl?,
number of encogdimethbil tfsr polserlecding heovidede aalkembodindnhefithe ereserdl iveention is
smal |l er. than the adjustnent threshold val ue. That 's,_ghe secon ,nun?;r %f
encodi R§sBibed 1y BEsioHM g 01 bdgser bissetpiogess i deemeHiod; it BYsy 4peod! g the
thap the.adi Usfgent threshold value. In this way, the encoding bits are
saved, an the encodi ng efficiency is inproved. FIG 6

descri bes a st 4QictRensuloplen as @oonting pdteditiremt andfextihet tHe firsd aufnber pldrseding bits
encodi 5proyvided.in an emxbodi pent of the present invention, where the
deviceq%W%ﬂﬁ&@§¥ﬁaﬁ@§wéﬁF%IP%QO{%%WQQ@Ol, configured to cal cul ate an index
val ue of an inpgd fiRYhSfiber is a positiveinkReL SpbAcMY, bxBR2 the ARE hGbadoft écoding
sel ect an adjustnent threshold value according to the nunber of pulses; an
encodi héfs drim ado@tion ovifergan nlex oyaligobouldhze stred tiram tisederotltiplesedl prrg disig epdeo

encade 10 the,index.value,if the i,ndex val ye cal t I e
carBut PP Thrt TRom ok ok el Rind P eF i DRRE R PHRRE InONdR
sel ect gdlueytht ek 8laR&th &NbaldddodéDand eRsinadiBplisihp ehesaeao@d Musthambef odeodingy
bits to encode the index value plus an offset_value if the index val ue

cal cul ditsgwhendthemurtbeeel enpoding tilg eseaterithaythg irst muaber gregidontedyat thesgnegder end
| it l. . . ,
where 15 ehiifedpl MR, BEARA 6 YRR RELACYPYcdoE S BERIRE tilin e

nunber eatgetédfrss agobel sflenbetingbis.bot h positive integers, and the of fset
value is greater than or equal to the adjustnment threshold val ue;
a setting unit 604, configured to set an adj ustnment threshold within a

codebook space where the index val ue cal'@ul ated and obt ai ned by the
calculating unit 601 is |ocated; and



an insertion unit 605, configured to insert a renaining space after the
adj ustnent 20 threshold set by the setting unit 604, where the renaining
space is a remaining part of a value space corresponding to the nunber of
encodi ng bits obtained by rounding up a theoretical value of encoding bits
required to enﬁ%g?(?elr len® Wb 880Uy Whekr {Heriﬁ@c ﬁurﬁ@é:}qg%%o@iﬂ?%gta or the second
I n an enbodi nent of the present I nvention I nsertion uni nay

i ncl udeumbedofvéntbaigg biti Breﬁe@Etheddo rehccgierthej intdex dirlue dethelmcodmmandi Tig ispgecealue
i nt o sub-renai,.ni where t 9 nu r. of s r.emai nin i
el | o FOTFR e G TE e AL eER T otsd QQTHER S5 CHON ARG (ghald
space iaRer Th&@fo‘t’é"éss&ﬁ@%&at cianfit @ Wosthet 8f CRSIA bf(@lsyadv\ﬁ&%r 4t th&@@ncoder end to
sub-remai ni ng spaces after the adj ustnment thres ere the nunber of

t heSad Jeumdfréh@ indix ashe) didracthe Hastsmmbea of tiodingHitsriran thekocation whersithg mgex
spaces seel fromthe foregoin ha e .device for pul

encoa oI RRRT gFERe ARt b PR R e A WP E ol ep e Bits
encoding bits 4m@:¢ hdthe d ddeded/dditi€of thetflier runtleX of BhétidgShiselshlied than
t he adjustnent threshold value. That is, the second nunber of encoding hits

does ndhe sbesiment theesheld vatus; Hitho decadné vRlva ok theafiisbnanbgn etreneprding bieis smaller
adj ust t n

he ooy tHE g eﬁuﬁ!?@én‘ﬁ' tﬂé@éh%?d vél[le tﬂ%% é’k%é( %Joﬂc?edS]R@ 963 ff‘tffé gécoﬁgc? vﬁﬁ‘% %‘i‘ ’theaﬂgst
i nl@n arrbxbdi maeﬁcodlhgﬁ)he 1smc&ssﬁmleu thde ifid @judtSent thteshmid wamcpexb@mceal ﬁocécds to
describes a structure of a first enbodi nent of the device for pul se
decodlﬁ 4 where the device includes: an extraction unit 701,
conflgured to ' ARE ef h ;
nunber of encoﬁ@@%??ﬂs%rﬁogﬁgg g@%f@%%ﬁ%éﬁ@ﬁ%og?%&}% etbg% r glgr#{)ééss ®
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second niunber of encoding bits, where the second nunber of" encoding bits is

extrac pe@)dfer o torpacedsotbe mdeéamiueamﬁ theipdse. dhenstare,the decpdsd valoa bf drfst uanber

output 4% q}g é@ f the first nunber of encoding bits if the
decode§ R0 i v'ﬁ%ber of encoding bits, where the first nunber

of encodi ng bi4: Mece@cid 8ecodd dulithed 6F etbiothghitst whBt, thé Secofi@hl@bert Frsmcbdigg
adj ustnent threshold val ue, and output a decoded val ue of the second nunber

of enc 8l gexirasted fffom e code slarsan. aar gt adseode) vabie ofihpagcond nemberdigeeding,
e encoding bits is decoded by the decoding unit
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i mproved describes a structure of a second enbodi nent of

the device forTl]smdmentiieumbcm@ a phetiee ittegedevhae thestapdé sunibBars gieatentitanohe

uni t 8%1t cg&flgured to extract the first nunber of encoding bits from an

encodi Eggﬁ “tream if a decoded value of the first nunber of encodi ng

bits is greatepn dohanbQiimesiuet tht GréRneRivesiiore e §thp 65 Bedodingadhy Secdit Mater of
encoding bits fromthe code stream where a sum of the nunber of the
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code stream I n an enbodi nent of the present invention, the
decoding unit 802 may include: a calculating unit 8021, configured to
obtain an internedi ate value by adding a reference value to the decoded

val ue of the first nunber of encoding bits and then adding the decoded

val ue ehcdding; Bits, @kibreahié estoad aotbagflthé sncodiig bR iadtugtadeinim decade sgean,i thay
8022, configured to obtain a decoded value of the second nunber_of encoding
bits byPesulitallydbelde: £8irattmesncoding dits diom el spHRavhste Hnyer BamEaTbst 8t
by the i i r f I ' t -

equal { lg@%lﬁ%hgl j tﬂ%t Mrr@n%het r ersl%ﬂgﬁﬁ 1\E/ ae}qgg t%AEir}é %E%O\p{)‘gt Mﬁ?\l?et?’ %(%‘g%i g{ccl:%rl\ | gfﬂ %r t

t 0 out pumbthef eheodite ditsalvheredfie fitse nfunbert ofrencbding bits 10exteweddn stppbill sonlfy thde
decoded val ue

f the first .nunber of encodi,n its cqded. by t he. decodi
i §  g0secrd rmier b Sxcnive i TR ot broFRRCiee QD g E Qoo B R Tpasely
decodegdpMaliHe aPintdriRIBECANG E%Mﬁg RcrBREQMIN AN Biths dédodbdealdeePghe dirtautddePf
the first nuiber of encoding bits decoded by the decoding unit 802 is not

smal | erf eheoding bitadnd shameaddingh thesdesbdeds value of the erneding kitse wbfainng thredecoded

f ' he .devi : ' ' . .
erbod HARE aye eBagoie: ol PliBiuBer S RRARIAT AT ol & hdnd Termesiogs,

end mayaNSETA el Vahe RUFBAEr hin 6N&RE] BGhddjEstineneheRbsidtvaiiel ndex val ue i f
the index value is smaller than the adjustnent threshold value. That is,

thé0second nunbes refirergecedianty corespoadiag thdke preiEgtadonisebey o8 aneasingnbitt d seyae
I ndex val ye. SHRLL&! vél{,;@fg 5 *}ﬁ‘? adi ek Rk d;;f%@ g-ﬁtstz' Anval ue .eﬂéodtilibrebﬁﬁ goglerqend-
Y, € encodl ng | , an

In this wa S are save he encodi ng effirciendy I's
i mpr ov edtrad@loulbs @f enddingisitsiocnthoe @ =df (2 hé).enbodi nents of the present
i nvention, the inventor collects statistics(gbout t he g&ﬁbabilitges of

different pul sk cPbeapserfson thestoprpoggsthak pesordipg & thiserbodimant fie Hrestpmbeof
ohonn TTEH 7k LOSAS R PSR e Sl Fhaca, st T e
Endbdi rgcddedhe indox ealBe elbebithd inexEndoeisrgnalanthen Ord ayijusankyt tReguild edlue. That is,
the second number of encoding bits does not need to be used to encode the index value smaller than
the adjustment threshold value at the encoder end. In this way, the encoding bits are saved, and the
encoding efficiency is improved.
A device for pulse encoding provided in an embodiment of the present invention is
20  described in the following. FIG. 5 describes a structure of a first embodiment of the device for pulse
encoding, where the device includes:
a calculating unit 501, configured to calculate an index value of an input pulse;
a selection unit 502, configured to select an adjustment threshold value according to the
number of pulses; and
25 an encoding unit 503, configured to adopt the first number of encoding bits to encode
the index value if the index value calculated and obtained by the calculating unit 501 is smaller than
the adjustment threshold value selected by the selection unit 502, and adopt the second number of
encoding bits to encode the index value plus an offset value if the index value calculated and
obtained by the calculating unit 501 is greater than or equal to the adjustment threshold value
30 selected by the selection unit 502, where the first number is smaller than the second number, the
first number and the second number are both positive integers, and the offset value is greater than or
equal to the adjustment threshold value.
It can be seen from the foregoing that, the device for pulse encoding according to this

embodiment may use the first number of encoding bits to encode the index value if the index value
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is smaller than the adjustment threshold value. That is, the second number of encoding bits does not
need to be used to encode the index value smaller than the adjustment threshold value. In this way,
the encoding bits are saved, and the encoding efficiency is improved.

FIG. 6 describes a structure of a second embodiment of the device for pulse encoding
provided in an embodiment of the present invention, where the device includes:

a calculating unit 601, configured to calculate an index value of an input pulse;

a selection unit 602, configured to sclect an adjustment threshold value according to the
number of pulses;

an encoding unit 603, configured to adopt the first number of encoding bits to encode
the index value if the index value calculated and obtained by the calculating unit 601 is smaller than
the adjustment threshold value selected by the selection unit 602, and adopt the second number of
encoding bits to encode the index value plus an offset value if the index value calculated and
obtained by the calculating unit 601 is greater than or equal to the adjustment threshold value
selected by the selection unit 602, where the first number is smaller than the second number, the
first number and the second number are both positive integers, and the offset value is greater than or
equal to the adjustment threshold value;

a setting unit 604, configured to set an adjustment threshold within a codebook space
where the index value calculated and obtained by the calculating unit 601 is located; and

an insertion unit 605, configured to insert a remaining space after the adjustment
threshold set by the setting unit 604, where the remaining space is a remaining part of a value space
corresponding to the number of encoding bits obtained by rounding up a theoretical value of
encoding bits required to encode all pulses on a track minus a codebook space.

In an embodiment of the present invention, the insertion unit 605 may include: a
dividing unit 6051, configured to divide the remaining space into sub-remaining spaces, where the
number of sub-remaining spaces is smaller than or equal to the number of adjustment threshold
values; and a space insertion unit 6052, configured to respectively insert the sub-remaining spaces
after the adjustment thresholds, where the number of the adjustment thresholds is the same as the
number of the sub-remaining spaces.

It can be seen from the foregoing that, the device for pulse encoding according to this
embodiment may use the first number of encoding bits to encode the index value if the index value
is smaller than the adjustment threshold value. That is, the second number of encoding bits does not
need to be used to encode the index value smaller than the adjustment threshold value. In this way,
the encoding bits are saved, and the encoding efficiency is improved.

A device for pulse decoding provided in an embodiment of the present invention is
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introduced below. FIG. 7 describes a structure of a first embodiment of the device for pulse
decoding, where the device includes:

an extraction unit 701, configured to demultiplex an encoding code stream and extract
the first number of encoding bits from the demultiplexed encoding code stream;

a decoding unit 702, configured to decode the first number of encoding bits, where the
first number of encoding bits is extracted by the extraction unit 701, and if a decoded value of the
first number of encoding bits is greater than or equal to an adjustment threshold value, decode the
second number of encoding bits, where the second number of encoding bits is extracted from the
code stream; and

an output unit 703, configured to output the decoded value of the first number of
encoding bits if the decoded value of the first number of encoding bits, where the first number of
encoding bits is decoded by the decoding unit 702, is smaller than the adjustment threshold value,
and output a decoded value of the second number of encoding bits if the decoded value of the first
number of encoding bits, where the first number of encoding bits is decoded by the decoding unit
702, is not smaller than the adjustment threshold value, where the first number is smaller than the
second number, and the first number and the second number are both positive integers.

It can be seen from the foregoing that, the device for pulse decoding according to this
embodiment may decode the first number of encoding bits, so that the encoder end may use the first
number of encoding bits to encode the index value if the index value is smaller than the adjustment
threshold value. That is, the second number of encoding bits does not need to be used to encode the
index value smaller than the adjustment threshold value at the encoder end. In this way, the
encoding bits are saved, and the encoding efficiency is improved.

FIG. 8 describes a structure of a second embodiment of the device for pulse decoding,
where the device includes:

an extraction unit 801, configured to extract the first number of encoding bits from an
encoding code stream; if a decoded value of the first number of encoding bits is greater than or
equal to an adjustment threshold value, extract encoding bits from the code stream, where a sum of
the number of the encoding bits and the first number is equal to a second number; the first number
is smaller than the second number, and the first number and the second number are both positive
integers; and

a decoding unit 802, configured to decode the first number of encoding bits, where the
first number of encoding bits is extracted by the extraction unit 801, and if the decoded value of the
first number of encoding bits is greater than or equal to the adjustment threshold value, decode the

second number of encoding bits, where the second number of encoding bits is extracted from the
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code stream.

In an embodiment of the present invention, the decoding unit 802 may include: a
calculating unit 8021, configured to obtain an infermediate value by adding a reference value to the
decoded value of the first number of encoding bits and then adding the decoded value of the
extracted encoding bits; and an adjustment decoding unit 8022, configured to obtain a decoded
value of the second number of encoding bits by subtracting an offset value from the intermediate
value calculated by the calculating unit 8021, where the offset value is greater than or equal to the
adjustment threshold value.

An output unit 803 is configured to output the decoded value of the first number of
encoding bits if the decoded value of the first number of encoding bits decoded by the decoding unit
802 is smaller than the adjustment threshold value, and output the decoded value of the second
number of encoding bits if the decoded value of the first number of encoding bits decoded by the
decoding unit 802 is not smaller than the adjustment threshold value.

It can be seen from the foregoing that, the device for pulse decoding according to this
embodiment may decode the first number of encoding bits, so that an encoder end may use the first
number of encoding bits to encode the index value if the index value is smaller than the adjustment
threshold value. That is, the second number of encoding bits does not need to be used to encode the
index value smaller than the adjustment threshold value at the encoder end. In this way, the
encoding bits are saved, and the encoding efficiency is improved.

To assess the performance of the embodiments of the present invention, the inventor
collects statistics about the probabilities of different pulse locations if 6 pulses exist on a track, and
the result as shown in Table 2 is obtained. During the statistics, the adjustment threshold value is

547328.

Table 2
Number of Start Value Occurrence | Encoding Orlgu?ally Numl?el' of Bits
Pulse of Encodin Probability Range Required Required by the
Locations & Number of Bits | Present Invention
6 0x00000 56.3961%
. ° | [0, HR-1] 21 bit 20 bit
5 0x07d200 36.4399%
4 0x127¢00 6.1064% THR
3 0x16ed80 0.7577% ;z; 1
2 0x179¢80 0.1216% 21 bit 21 bit
1 0x17a5¢e0 0.1783%
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It can be seen fromTable 1 that the probability of 6 different pul se

| ocations on a track is the highest, and the probability of 5 different
pul ses | ocations on a track is the second highest. Mreover, in all the
cases of 6 pulse |locations and sone cases of 5 pulse locations, only 20 5
encoding bits are required for encoding, whi ch saves 1 bit conpared with

the 21 encodln bits required by ior art. can be seen_from Tabl e |
that, in the e be Sewng” s dablg] thattth%fl@ba‘lﬂlty qf Q:‘é}ﬁfeff@t Rulyetpeptipns on a track 1s

appr ox &ﬁgﬁh@h sto%ﬁ?d' hh(éoicf%ﬁﬁﬁﬁﬁr o%idéﬁerfntt gltﬁges' RUGHR orth $RAE Q) ltlﬁacge?:ond hlg esth

statistics®a ases I'n ul'ses exist on a track
st at i stMeabveresubll ths casassdjfowrpu'lse Ibahtiicms?;andl@ﬁa@loases Mﬁmﬂscolfocmdrsesnbrnz&

S AR SO GO B 5 BRI o PRl e

required by the prior art. It can be scen from Table 1 that, in the mode of 6 pulses on a track, 1 bit
can be saved in approximately over 60% cases.
The inventor also collects statistics about the cases in which 1 to 6 pulses exist on a track,

and the statistical result is as shown in Table 3.

10 Table 3
Number of Pulses on a Same Track Number of Required Encoding Bits
Theoretical Value Prior art Present Invention
1 5 5 5
2 9 9 9
3 12.4179 13 12 0or 13
4 15.4263 16 150r16
5 18.1210 19 18 or 19
6 20.5637 21 20 0r21

It can be seen from Table 2 that, according to the embodiments of the present invention,
in some cases of 3, 4, 5, or 6 pulses on a track, one encoding bit can be saved, and therefore, the
purpose of improving the encoding efficiency is achieved.

15 Persons of ordinary skill in the art may understand that all or part of the steps of the
method according to the foregoing embodiments may be implemented by a program instructing
relevant hardware. The program may be stored in a computer readable storage medium. When the
program is executed, the steps of each method according to the foregoing embodiments may be
performed. The storage medium may be a magnetic disk, an optical disk, a Read-Only Memory

20  (ROM), or a Random Access Memory (RAM).

The method and device for pulse encoding and the method and device for pulse
decoding provided in the embodiments of the present invention are described in detail above. The
description about the preceding embodiments is merely provided for ease of understanding of the
method and ideas of the present invention. Persons of ordinary skill in the art may make variations

25  and modifications to the present invention in terms of the specific implementations and application
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4 15.4263 16 15 or 16 5 18.1210 19 18 or 19 6 20.5637 21 20 or 21

It can be seen from Table 2 that, according to the enbodi nents of the
present invention, in sonme cases of 3, 4, 5, or 6 pulses on a track, one
encoding bit can be saved, and therefore, the purpose of inproving the
encodi f.1.Cl.ency f r y
enoodt L L GHBAENo| e 380 4l SRR RRORIG! AL okl BBl 8
foregobmgmambaﬂﬁmﬁammmnaﬁmhﬁeumpkﬂﬁmmﬁed by a programinstructing rel evant
har dware. The program nay be stored in a conputer readable storage nmedi um
When the programis executed, the steps of each nethod according to the

f oregoi ng enbodi nents may be perforned. The storage nedi um nay be a
magneti c di sk, an optical disk, a Read-Only Menory 20 (ROM, or a Random
Access Menory (RAM. The net hod and device for pul se encodi ng and
the nethod and device for pul se decoding provided in the enbodi nents of the
present invention are described in detail above. The description about the
precedi ng enbodi nents is nerely provided for ease of understanding of the
nmet hod and i deas of the present invention. Persons of ordinary skill in the
art may nmake variations 25and nodifications to the present invention in
ternms of the specific inplenentations and application scopes according to
the ideas of the present invention. Therefore, the specification shall not
be construed as limtations to the present invention.
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CLAI M5 1. A nethod for pul se encoding, conprising: calculating an

i ndex value of an input pulse; sel ecting an adjustnent threshold
val ue according to the nunber of pul ses, and conparing the 5i ndex val ue of
the pulse with the adjustment threshold val ue; and if the index val ue
is smaller than the adjustnment threshold value, adopting the first nunber
of encoding bits to encode the index value, if the index value is not
smal | er than the adjustnent threshol dCAIMS, adopting the second nunber of
encoding bits to encode the index value plus an offset value, wherein the

first nunber 1 SyS | I er than the second nunber, the first nunber and the
10second nunpBFthaf Jomglss SHGedipE@MRSE s and the of fset value is greater
than or equlidgtaien®di vafiaBmh ibfi paRe! d val ue. 2. The nethod for

pul se encodi ng according to claim1, wherein the second nunber is a val ue
obt ai ned bglechumai adjustment thvesbiplst yadag aceardies tsf the medengl pilses, audedmpadingghe

encpde.t he | se. . 3... The ul §e encodi ng according to
claifm é“‘{%@]“ ioﬁﬂbeel?lg?eewkﬂﬁ@ecaﬂuéﬁF%%%%%Q@gg%ggx val ue of the input
pul se, thefmsihaek falné DedmARMMANSAS adjustmene thréshgl dval el jadsptienthe thirstasidied of

value within a codebook space wherein the index value is | ocated; and

i nser t iRgpding Sitaitnicheedspicandet pluent thejindexnisive dh et peeder hen dhe alws@ent
the remalni oy D ‘ _ .

the nutpeviony VRECHIdbin g f o RanRRE b SheAEbE ) BN, IR [BER Rt Jfud o
val ue wifsetsvalee whetkih dekiispacaber is smaller fhhe tiesdeond hiombpy Hisefishoadbergand the
according to claim 3, erei.n the adjustnent threshold value is snaller
thaf oseudrumplsrtaig hollnBeritiss THGEEr C5 DpapEes s ﬁeg%tﬁﬁi%}ﬁnn&f s%'%fi do the
5. Theaaﬁ&gggnﬁg&mggféﬁwgncoding according to claim3, wherein if the
nunber of adjustnent threshold values is at |least two, the inserting the
remai ni ng % pPacencthod fortputseadirodingeatording és hloin 12 Bhateirethe soeqdi raaaber is a value

di viding, the .remai pni ng space .i nf o,sub=r enai ni spac wherei n t he nunber
of *sub SRR DTG Rae e & PEOCeHeR] HoF PETOTmE QU FRE of Fbentinio B A he

adj ust ment3 thyesRelod YRAPHRE enddting accdrdinplthidmt Dewheiem BEBIHHRGa RAGRS the
after the adjustnent threshold val ues, erein the nunber of the adjustnent
t hi &shohdexwaluged thesinphiepusentheasethod furthepeempiiseshe sub-r emai ni ng spaces.

306. The method for. pul se .engodi n ccor.di n | ai.m 5 rej.n .
divi ding TR Renr bR Bp AHERR SouB PR, FodBolh pRearnhs! HsTinbbe vatue i
conpri $&&teddhiyd di ng the remai ning space into sub-remai ni ng spaces on
average. 7. The nmethod for pul se encoding according to claim.31, wherein the
number of iasjriiag mepmainingrPasforitervhy adustgenbueshollordye vigras theiematins srase

pul ses . ; _ r I | g% odid ih&
pul se &%?H@%%%§€§F32¥ﬁéh¥ﬂ?%?@%ﬁéﬁ€%§§Fh§§P?%g£%%t oé furtﬂéréggﬁgg?%es:by
20  rounding up the theoretical value minus the codebook space.

4. The method for pulse encoding according to claim 3, wherein the adjustment threshold value
is smaller than or equal to the number of numerical values in the remaining space.
5. The method for pulse encoding according to claim 3, wherein if the number of adjustment
threshold values is at least two, the inserting the remaining space after the adjustment threshold
25  values comprises:
dividing the remaining space into sub-remaining spaces, wherein the number of sub-remaining
spaces is smaller than or equal to the number of the adjustment threshold values; and
inserting the sub-remaining spaces after the adjustment threshold values, wherein the number
of the adjustment threshold values is the same as the number of the sub-remaining spaces.
30 6. The method for pulse encoding according to claim 5, wherein the dividing the remaining
space into at least two sub-remaining spaces comprises:
dividing the remaining space into sub-remaining spaces on average.

7. The method for pulse encoding according to claim 1, wherein the number of adjustment
18



conparing the index value with the at |east two adjustnent threshold

val ues; 5if the index value is snmaller than a m ni num adj ustnent threshold
value of the at | east two adjustnent threshold val ues, selecting the

m ni mrum adj ust nent threshol d val ue; or if the index value is greater

than atﬁ@ﬁo@%l@&is‘éﬁatcf’éﬁ%c&rﬁirnﬁst@meq}u‘@de&’%f Pﬁlsésh?a@i%aét%&t two adj ust ment
a ting t

t hreshol d val ues, selec e maxl mum adj ust nent t hreshol d val ue; or

i f the indeforedheeompanmg Hienindex anlge dfcherpdisbywitwtheaa]jagmeant ta¢shekdmeaite, the
t hr eSh?flf-th \aﬁa,l%ugs of the 10at |east two adjustnent threshold val ues,

sel ect MY N EHAPHISEY) ust nent t hreshol d val ue of the two adj acent

adj ust mentgoftpaaal Hednd&d Wl with the 8 leadt R} fBekthent tAkRAd dakedi ng,
conpri si ng: enul ti pl exi ng an encodi ng code stream and extracting the

first nunbéthomhdencelicris swiatler thapm minemuenadivitpkeixbisesholdodilugyotbgeat dease swe
15i f a _decoded,value of the,fi.rst, nunber of,.encodi bi,ts .is smaller than
oo PR B R e ek R SRR B P8 T e T
nunber of iefeoRideY vRlueSs gadaekr than himdh@uaiesdd@dentihuahold vdige bf fhetat Netbewo
of encoding bits is greater than or equal to the adjustnent threshold

val ue, adissinsnh thresheldswlensaselashins theghaanpayndivstmienkthreshdd sialiet e second
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20 second number of encoding bits, wherein the first number is smaller than the second number, and
the first number and the second number are both positive integers.

9. The method for pulse decoding according to claim 8, wherein the decoding the second
number of encoding bits, wherein the second number of encoding bits is extracted from the code
stream, comprises:

25 extracting encoding bits from the code stream, wherein a sum of the number of extracted
encoding bits and the first number is equal to the second number;

obtaining an intermediate value by adding a reference value to the decoded value of the first
number of encoding bits and then adding the decoded value of the extracted encoding bits; and

obtaining the decoded value of the second number of encoding bits by subtracting an offset

30 value from the intermediate value, wherein the offset value is greater than or equal to the
adjustment threshold value.

10. A device for pulse encoding, comprising:

a calculating unit, configured to calculate an index value of an input pulse;

a selection unit, configured to select an adjustment threshold value according to the number of
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a selection unit, configured to select an adjustnent threshold val ue
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13. A device for pulse decoding, comprising:

25 an extraction unit, configured to demultiplex an encoding code stream and extract the first
number of encoding bits from the demultiplexed encoding code stream;

a decoding unit, configured to decode the first number of encoding bits, wherein the first
number of encoding bits is extracted by the extraction unit, and if a decoded value of the first
number of encoding bits is greater than or equal to an adjustment threshold value, decode the

30 second number of encoding bits, wherein the second number of encoding bits is extracted from the
encoding code stream; and

an output unit, configured to output the decoded value of the first number of encoding bits if
the decoded value of the first number of encoding bits decoded by the decoding unit is smaller than

the adjustment threshold value, and output a decoded value of the second number of encoding bits if
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t he decoded val ue of the first nunber of encoding bits decoded by the
decoding unit is not smaller than the adjustnent threshold val ue, wherein
the first nunber is smaller than the second nunber, and the first nunber
and the second nunber are both positive integers. 14. The device for pul se
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val ue by adding a reference value to the 10 decoded val ue of the first
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val ue o seco Subtracting an offset value
from th&raeteﬂ&namﬁngbm aal the firsvhemdenisteheal ab ﬂﬁﬁecmal nienbes; egideat er than or
equal to the adéustnEnt t hreshol d val ue.
he decoding unit comprises:
a calculating unit, configured to obtain an intermediate value by adding a reference value to the
10 decoded value of the first encoding bits and then adding the decoded value of the extracted
encoding bits; and
an adjustment decoding unit, configured to obtain the decoded value of the second number of
encoding bits by subtracting an offset value from the intermediate value, wherein the offset value is

greater than or equal to the adjustment threshold value.
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