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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
and decodi ng technol ogies, and in particular, to a method and a device for
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25For the conveni ence of encoding the foregoing categories in an orderly
manner, the foregoing categories are effectively conbined here. An existing
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threshol d val ue, outputting the decoded value of the first nunber of
encodi ng bits; and if the decoded value of the first nunber of
encoding bits is greater than or equal to the adjustnment threshold val ue,
decodi ng the second nunber of encoding bits, where the second nunber of
encoding bits racted fromthe code stream and o a. decoded
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code stream a decod ing unit, configuréed to decode the first nunber of
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the adju it threshol d val ue, and output a decoded val ue of the second
nunber of encoding bits if the decoded val ue of the first nunber of
encodi ng bits decoded and obtained by the decoding unit is not smaller the
adj ustnent threshold val ue, ShdIMARY OF THE INVBNTION snal | er than the
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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 to 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.



BRI EF DESCRI PTI ON OF THE DRAW NGS To illustrate the technical

sol utions according to the enbodi nents of the present invention or in the
prior art nore clearly, acconpanying drawi ngs needed for describing the 15
enbodi nents or the prior art are briefly introduced bel ow. Apparently, the
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art may waksahebiethoded:laddaer drawi ngs accordi ng to the acconpanyi ng draw ngs
w t hout creative efforts. Fi is a flow chart
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t he preﬁ%ﬂltthleﬂgrﬁﬂlttiip%éd enco%n(%dcode@r ;2 is a schematic diagram of index
encodi ng according'to an e I'ment of the present invention;

FIG53 is a schémalecodedi eeduant dfe frst enmben oijerspding adj instmbot thao coraljusgnem
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enbodi ment of a device for pulse encoding according to an enbodi ment of the

pr esent adjnstareni dneshold value, decodingH@ s®ond rangter Lt encatlingi bigy, awhasé the seeadd
enbodi nent, of the device.for l,se encodi 30according,.to an e di.nent ,,of
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embpgli megton®hu@bete &%Jiﬁ%bﬁé’,'vﬂﬁ:réi SRAULNANARE & Ghd1Br Hitinahe e¢doad n0®BbEr, 8id tHae
present invention; and Fl 8 is a structural diagramof a second

enbodi nift ngmberpaddbysecend apmper asebefb positingintegetor di ng to an embodi ment  of
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and ful iwegtaBedéhedntlndédre following with reference to the acconpanying

drawi ngs in the enbodiments of the 5 present invention. Cbviously, the
enbodi ments to atf@l%“g?’é’élgiuﬁédc%ﬁéufﬁﬁlltg?c slptegn 1P%Xh\é%hmt?fna%‘i‘ IBPYL RYfSet he

embpgli ment s of .t (gl SR AN SREE 98 -sefebl aPLBRSIRAP AN TRIE SRR flcBRELDW th
persons of or dianar‘i/ sEi l’i n tﬁgjeart Sl‘gasea gnﬁltthe eggﬂggﬁ]rentas of Ct hegb ©
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FIG 1 gReghhRess hdmasesslueicaRilenbati dmihe®@bytthe cartiies: Lot iPYhsRer than the
encodi ng, where the nethod includes: 101: Cal cul ate an i ndex val ue of an
i nput padiggment threshold value selected by the selection unit, and adopt the second number of encoding
20 bits to encode the index value plus an offset value if the index value calculated and obtained by the
calculating unit is greater than or equal to the adjustment threshold value selected by the selection
unit, 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.
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



The input pulse is a pul se possessed by an input signal. The nunber of

pul ses on a track and a | ocation and synbol of each pul se nmay be obtai ned
by searching the input signal. 15 Specifically, after the number of pul ses
is determ ned, a codebook space where a correspondi ng i ndex value is
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S er than t adj ust,ment t hr.eshol d val ue,. th ces roceeds to,. 105.
S 1 cal ly. Il THE PHaE D adah of nova, S mane BeAREShaRISK B
t o | udggnvhehbst oftthepicBdf nveatise is smaller than the adjustment threshol d
val ue. 20104: Adopt ?he first nunber of encoding bits to encode the index

val ue; the entifl@ priscesisudterak draptast efl.a fitse efibodimeniriesr dipwce fgropylsd wacoding
I nt egeraccording 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



105: Add an offset value to the index val ue. I n an enbodi nent
of the present invention, the offset value is greater than or equal to the
25adj ust mrent threshol d val ue. 106: Adopt the second nunber of
encoding bits to encode the index value plus the offset value; the entire

processahﬁﬁgggpiﬁ}gg%mﬁn%n%ﬁﬁ%%gggm§gﬁ@&gﬂpunber Is al so a positive

I nt eger, e secon IS greater than the first nunber. 30In an
enbodi ment of the present invention, the second nunber may be a val ue

obtai ned by rounding up a theoretical value of the encoding bits required
to encode all pul ses IHETAILERIESERIPEIQNEETHEENBOPIMIENT S Xi st on a
track, 20.5637 encoding bits are required theoretically for encodi ng. Round

up 20.5637 to tain 21, That i.s,, the seco e ) . 21, n
o od oot of +Hetethufdn shRbd i nd R EERERS oINS Bfiofthre [iBaland sty

nunber dedrib&bint the dsleiwiaghvivhalefigeret to drRcRebMPaiitSdimaeiisie thd antenidaeas bhthe
various nunber of pulses on a track is as shown in Table 1. Table 1 Numbher

of Pul sBESHH investine GhvaeusliTHicoraladiments/in Rredeseriexicsarny mrtef regedher lrbee
155 BmBodments 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.

I5 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



12. 4179 13 4 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 ment of the
present invention, the second nunber may be greater than or smaller than

t he val ue by roundi ng, up._t theqretijcal val ue. .The e of the
Socond HERDECHTSaE R Btp HBoRAEC B Rar e Tt R S embie
I't can bR ia&sndAdomt AR & %a@tqworya%maém HrBgctPAdLMENhe ¥k YSI8e thendIerheh a
of encoding 10 bits smaller than the second nunber to encode the index

val ue i il adiestmeat theeshgldsvabud eff the latteasthievoaalii esmensrihresialé shlblesl seleciies the

encode. THUTTGEL 0araE tarioRbr TBRa TRatbe R, B Bt BTl it e

way, 5 t hehredheRiidgk Bf ﬂh% 2@ IR sSNe;] usﬁﬁéhtttf?@slﬂ:ﬂ@ edivag sefetiirgd &eeﬂam@umnwwmént
Take an exanpl e that pul ses eX|st on a track to describe a second

enmbodi niesheid vahee; Ef)thﬁemﬁ@@valm ipitkia weriesdivmpedroviveetirsahalenment weerholss
h
the pre%&lﬂés{> %ﬁ%%.lé?&%ﬂ%‘?ﬂ@%&ﬁ%@? trgg h%ﬂfgﬁhgsg gx %tﬁlgr B9 Y gl Ca@u&&%ﬁ#&r&hom

pul ses on a track is sTan i1n e a ran
fromO velu2df dd-+do adpderandjussient tlresholitabes. ranges from 0 to 1549823.
Therefore, a renalnlng space |nclud|n e{?47328 nuneri cal val ues eX| t.wthin

the range fromFEss¥gpple, dn 2y embadimeny ef fhigr Bregent IRYREKIOYa} em}r#?féxo %E]dﬁist’f"ﬁ’é%
CONp@r eyl fio]d r\%%s% bk, ahy adia fﬁgﬁéjﬁ tt}ﬁgshtom Sahold 132 ﬁﬂse:g'dﬁ a t*d%kt1§154$7328

enbodi nent, y one THR is se e THR may be t he
i ndex is small efpetifianll § A8 28]ection edtdny adisetntehe thriestsdd ma'm@emay)fbeedct@dnmgd by

bits t ode th d In thi d h i s 20,
¢ e PR g ER o Bl R Toaenssal e he FIETID AT RaRace
and usechgnaRe and s@léﬁﬁééracﬁﬁstrﬁé}ﬁ%wﬁgolﬁl {aud &, aRE QeGethi arech%ecpltus 1544328

In this enbodi nent, the second
probability that bits can be saved.

15 103: Judge whether the index value is smaller than the adjustment threshold value; if the
index value is smaller than the adjustment threshold value, the process proceeds 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



25nunber is 21.
i ndi cati ng that

encode t he i ndex.

547328, indicat

require

-11. Therefore,

Speci fically,

index E[O0, THR -1] ,

i ng that

When 547328 index <(22!
index ¢ [2* THR 22

of "t ho. AU REBISAbIR DA U ¥Bb RO B o

when the i ndex < THR

i ndex i ndex,

and 20 encoding bits are required to

-1549823)
-1],

S@? g}? % ttra%lic

ecause 1 n

, 1 ndex
and 21 encoding bits are

B RS ©

i ndex

+

t he uni queness of coding after the index value is encoded

may be ensured. I n anot her engogfgent of the present invention
only one THRis set, and the THR may b A%%7325. If the index is snaller
than 547325, directly use the first nunber of encoding bits to 10 encode
the index. In thi [ he fi ; 8 20. If the index is
greater than of gﬁﬁa w%g?g%%%%k% addwgéﬁgl%gggﬁggfue t Seeand Numatesx, and use
t he second nunter__of Aot ng..bi.ts..1.0 Ehes H2 i ndex plus._the offset
val ue, where the range of the offset values s [547325,547328]. In this
enbodi nent, the secondnunber—Ts 21 Fr&G—2 175 a schgmati c
di agram of i ndex encodi g, where 6 pul ses éxist on al track gnd t he
15adj ustment threshold value is 547328. 124179 21 bits arg requirjed to
encode 6 pul ses 21—bi{s—ray—itndicate—a—+ Z-H, the
range of a codebook spack 201 coriespondifdg2éd the i ng the 6
pul ses is [0, 1549823], and the range oflg iﬁgalnlng 159824,
221 i]. The adjustnent._ threshold value.is ;-Z. 28...Th t he
remai ni ng space 202 is idmserted atter 54733837the 2D codelbiok spade 201 is
di vided into twoparts,that—is;203and—204;where the range-of-203 is [0,
547327]. The original range of 204 is [547328, 1549823]. However, after the
lrJ emai ni ng SEacECé%ﬂﬁnlSJ,Sobéa‘iﬁiexgttMsec&%ﬂnﬁxﬁb&h?&ohﬁtﬁngl:lpl ﬂﬁﬂ‘thbdfretidfaanglﬁe@f e@doding
its, apd the corresponding range becones [ 1094656, 22 -1]. At this tine,
20 bit sgﬁw%lge $@ aneasicatcPileestdrea iagess ol ABserPqdimant (?féthf?segtpwmtw, the
range o U itf.S u deg, .t ] it Qi
origi nalgecgg(?annge 61‘2& ?g}fte p?ggt %Z&?Zésqn{aﬁele% Iﬂlr‘l3 Pﬁgé @ﬁ%%a% gf‘%ﬁﬁ\?lgg i b
encodi nthepretivaldedhd. The velventbdlck seeond ofmbéras poekaited tnttersntodiméetieof the present
adj ustment _threshold value nay be set within the codebook space where the
i ndex vHI'GRU9% | ocated, and then the remaining space is inserted after the

adj ust ment t hr ggbgl sk ¥h ¥R m HREoFBIRNhNATHERATR dirSer mSTRE LR lof @heddie:
val ue space corresponding to the nunber of encoding bits 30obtai ned by

r oubidi ngitwn%lh’:é thanetbe sedond Inumkkiute wrodnibediday ‘bihtes'% tegoieelevissmadigethan the

2

~
D
.
4
N

an——a-trael
UTl (=¥ T UACN.

Ia)
ndex fo ehcodi
space gp2 Is |

brefore” after

alaValVlal f\'F
g —On

B ust ren A e e SIS TR R BPAEfber ofemontingbie AR RERR Bporpat o

remai ni agogpdeeindbt enlut RMatel tsh HRNdjidimesihladhyidl vk, hispagithe eatdding bits
i nclude: dividing the remaining space into sub-remaining spaces, where the
nunber & saYgsl pedriersmaeing aldisenty Isdpreed. t han or equal to the nunber of

the adj ust ment faﬂé%ﬁ%%ﬁg}éath&'teé' ol e;iig{sogllr%icr\ggi tdGestt éé%‘é’%h@ieﬂﬁmﬁﬂﬁ‘&ﬁ%ft e

respectively after the adjustnent thresh ues, ere the nunber of the
adj Ust nemathotlhoe phbsk dnvading pravédddhm sammbadinidre ofitinbpresaft ihvmtionbThe mambengt
spaces. encoding bits required to encode 6 pulses on a track is 21, that is, 21 bits. 21 bits can indicate a
range from 0 to 2°21-1, and an index of 6 pulses ranges from 0 to 1549823, Therefore, a remaining
space including 547328 numerical values exist within the range from 1549824 to 2°21-1.

Calculate an index value index, and then compare the index with an adjustment
20 threshold value THR. In this embodiment, only one THR is set and the THR may be 547328.

If the index is smaller than 547328, directly use the first number of encoding bits to
encode the index. In this embodiment, the first number is 20.

If the index is greater than or equal to 547328, add 547328 to the index, and use the
second number of encoding bits to encode the index plus 547328. In this embodiment, the second

25  numberis21.



5In an enbodi nent of the present invention, the remaining space may be
divided into sub-renai ni ng spaces, where the nunber of the sub-renaining
spaces is the sane as the nunber of the adjustnent threshold values. In
anot her enbodi nent of the present invention, the renaining space may be

di vided into syb-remainin aces o erage. . That. i.s, .the si.ze of

sub- r emai ni ng 8@%?@}’ Mgn Z&rﬁ@.ﬁe’{iﬁ &I"@/ ‘?,g‘g‘sﬁ ipdexndigeting %‘F‘ta(ﬁ‘%ﬁl%]o ’972?’? 11,

r emai ni 1l )| rd ow a remai ni ng space i s adjusted
accordi%31?gagﬁdgﬁgﬁgkﬁﬁﬂémggﬂﬁﬁg&%%éggﬁ@e?nvention. A part 301 is a

remai ni ng codebggk, spEBes <adxa (part] 53@@23?0%@@;981 in@B4 + $43285 eidarasiebapit
space. m1 adjustnent thresholds are set for the part 303. Therefore, the
part 30%des <qbvirgmedi n1)0aid 2P deRAISHIRORe rpaed td &@bolly thefidsindgt. WigRoldrethe
remai ni ng codebook space 301 into m sub-remaining spaces 302 on 15
averfagemoandsighifnanit nLOr thim suib-the maidax ngoendelioakedgaceitBOZ0beTHRel ewesayse
two adj acent codebgoks 305. In this enbodinent, the adjustnent threshold
val ue niidene ddiiiad” alkildereferg) the wwiquenessudegdwsddiso i iwdee xalypas encoded may
An indeé%valﬁﬁrof a pulse indicates a |l ocation and synbol of the pulse on a
track. Th&P8f%re, witing the index value of the pulse into a nultiplexed

encodi ng code ghLR&MbAEMBIimek cﬂﬂﬁ@?@éerﬁ Rk ehBoonty & THR ik 9624dDheaMR may
synbol of the pulse on the track into the encodlng code stream In this

vay, af bep4tEiulf thsliasdxny sordleedvodi4Tg2Eoditecdy nea e fitse numbedef craedingatits to

obt gi n i ndex .vakue .of the pul se, .t i O : 0

ol 01" ohRpqs Uy B St B rb Wi pRIRHCGHa Ul 11 1
provi deski3nsasdesrbeiciedlhe af tht hedaRl SsENe thovepshd atmber sfascsdibgdits v élvede the
following. FIG 4 describes a process of the nethod for pulse deco

. i.ng, .
wher e t WEep o Hesd of e s : where the ranggy of thie pifiseti prlek lar{S'é??@éeﬁ%g@ogé this
stream gng, %&ﬁ?ﬁks&&ﬁmﬁh&ﬁ%r er of encoding bits fromthe demulti pl exed
encodi ng code stream e first nunber is a positive integer.

Speci fically, &iGraata dchembiic dtagrnunbeindef cerdog] wiclsi @ sulfas@misaoh edark end the
wher e an_index yal ue shoul d_h tored fromthe denultipl exed encodi ng code
30 re%ﬁ?“ﬁﬁ%ﬁxﬁﬁémﬁWFg@l %ﬁﬁ@g'of.encoding bits is adopted at an encoder
end to encode LRGHNGEY Mo chB&id @gﬁrseyaﬁ YerdRY 20 8itd eedpdicand phikaioned
by using the extracted first nunber of encoding bits; when the nunber of

encodi n@* bilt] sthgr&dcarf atdadebdokesphéa Bl currdspsndanetoatiopided fat eddodingrnhodeulsent
to encode the index value, only part of the index value cap be decoded and

b

obt ai neld, bhp408231g anfhethexangeepbch femajningusisee 292 Bncldd8y Bi t<.]. The adjustment
A decodgr S. her e fi . [P j i r
the - secOra i baR i 2baefar et OBt dbst B S llind YORE 208 1s RO MBS Y B g
t hextencadiebodingbacd 61 indiRidedahteetvaopares poindd, 1293 tadt20d, vhest thawadperofdfo3 is [0,
encoding bits is definitely smaller than an adjustnment threshold val ue.
Ther ef o¥¥/324k Jinseorighad rnge of P4 ds MATBes, BrodhdotPgVei tideri tae sapppied sarca HE
enCOderisqgger{eﬁ 961G, gex{ he éd}fjgf( %@%&fﬁﬁe S et Jnlaethg'c_roﬁrefﬂﬂﬁ rdfbe becomes

encoding bits fromt ocati on ere-the indeX value 1s ['ocatéd fromthe

encodi ngooesky, st eam Aamgs dREQUED e iy Bk Mmedber erkbdensodidig Dillss within the
402: Judge whet her a decoded value of the first nunber of encoding bits i

smal | ercorteaprnding mapast edhend Bl dsperay Reapsgd to prcodp dhejadenegugsaijainghe P’Héingl
fi rst %Egeegfﬁ%ﬁggggjﬁg_ bits is smaller than the adjustnent threshold
t prooces

val'ue, S procéeds to 403; if the decoded value of the first
10nunber of endwdiagethiot ot pulpotndalg @ovidedm tHeecralsdiratmeott the preasitahdention,

al ue, the process_ proceeds to 4Q4. . 403: CQutput the decoded val ue
of the #F r@éfusm%éPPeéh?i b W@ygqct%e,t i _5%6%@%0?{% Se&u?pwé?r&otgem Yl 1
decoded,valyle,of e ifd Féﬁaiﬂ%ﬁ?bﬁaggfiseﬁg%dngft@ R hjusiRht ahrdkhad Ve, HR

adj ust ment t'hreshol d val ue, Icates that the first nunber of encoding
bits i srcadopteshaat ishemandog part efithetvaluerspackecantvepinddgoviad wembér aflfeacelimglits

I-I_Eg&ré))e(f \%?%}E&P gy (;'Oel(l:no lr(lagdu;\)/ ?llleuﬁleglfeti%zgevglﬁg g{' egc%an%rbi?sf reggi?g {ongncgldg Sail'p%ls%?%n 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

o



404: Decode the second nunmber of encoding bits, where the second nunber of
encoding bits is extracted fromthe code stream and output a decode val ue
of the second nunber of encoding 20bits; the process is conpleted.

I f the decoded value of the first nunber of encoding bits is greater than

or equa h nt. .t [ [ .t

nunber o7 SnbBGeRd 1R SR8 B0l ‘Pl s bupte? L P Rerbdl Ry s 56 R

val ue. Theraf @;fuet tdjéﬁodﬁaﬁeh ef slec adjdstmienbireshbldevatndi agd histsingwhe rseb-trehﬁaining
second nunber of enggdrn bits is extracted fromthe code stream

out put FHECRECREC DT ale the BhusREntsOESheldntAtissr "o e REoRHPREr it e &F‘pré%tmem
decoded @it Aliud1EuR3EARG: ITARIbPEr BSONIO%BhESplRy he | ndex val ue.

The second is a positive I nteger, ere t gecond nunber is greater
thanSthe fi r st Inmrbembod1rmemnofeﬂ1bqﬂcsmmnwaﬁtictrhéhcprrsﬂszanmgrsrpa@ntnaprhe tﬂlheledtlmp
of decodi.ng the second nunber of 30 codi bits, where the seco d nu

of ¢ o SHEBHTT B SELon.oV T Fiecrueber EMes - By St B 1 A ~uats by EAPY of
i ncl udetheexd; ﬁ%%hﬂ‘&résﬁ@ldsxea@@@dh{‘ UARRE hbQhsesd agth@;sl@setlr pfmehhau GREQernbinRRM
for decodrng That is, including the first nunmber of encoding bi'ts, where
the fir srtac‘ﬁmﬂyére dividech insel pulyreplaiing spasss prmevesegs Aheltisghegze of pashfsubgemaining
nunber tg;eggcond nunber of encoding bits are extracted totally In
another it“of the present invention, the step of decoding the
secomd nurrber afIG. enic adichgmbiid Giagehe atﬂaﬁla&ae;g)@phceta tm@f, iledeoape oy a
bits is extracted fromthe code stream nmay specifically i ncl ude:

ext r act F¥RAIRAS GBRGEGS @ﬂt@tefi rePAreing te gaenshadanent qtﬁb@ Bregerd inyestiop hd natnde ris 6f

the enc I r e
e AL chctBOE sblif, cod EbarP MBI | Sarf BPls o' Bpd DAOCBEGE BB M1 Mol

encodr nglrdmhbkisr ae et rfcactheobam383 €phetfbre, O;hda 3patthH)S b detlddintunbeodeiooks 305.
encodi n s,.heeds to. be extracted tally, t he decodi ng .speed
i ncreas awﬁfrrtlaa firsh ghge %@W&f@%&%épﬁ%&%%ﬁ%@%& Saend0p on
t hejdecgdeshovaldenh & fd 8- HHARG g 04de8PGIOdihAG BhS ShREe:d Q@& aded rh%éc@ﬁt
decoded valué of the encoding bits; o6btaining the decoded val ue of t he
second eagebesksoi05ehir B nrgbmhntenbyh@mbusta@m thgesholdofalsemay bk et 4y ontatthalue of
i nternedi ate é%ﬁ The %%Iset value is greater than or equal to the
adj ust mAESThFEeRAMRISS 10The reference value i s corresponding to the
extract Ed nunbesn edeRnNest BY abhliSe indis¥ea tdtation RAd rs@fn%b?@ﬁ@hé/ alide dnSa arack.
t he decoded val ue of the first nunber of encodrn? bits is b, and the
ext r act Serpigrh evrivng dirc biengrablet ef the pulse ép aamsliiplqxed encqeging code stream|at an
cambe t t or. | t

el gl SR B RO R IR e BREREIE Bul® ohth® R IR TR e i e
use t hestfdans tn thisrbay, affer emomlpnﬁﬂg the ehevdiddcrireodan] fhe deostRx endinag O\M‘mﬂthe

t he |ndeﬁ val ue I%@ ngller than t he adj ustnent threshold val ue.  That
the secOHE KeilHber hEPuShcEHT HE reﬁatlgna%%waml O daecps e saek 15 BEEde t he

i ndex val ue syl Lsnddhap d}ur@ @é%&'ﬁl g}:ﬁ" gﬁoclht%o\é% ﬁ{thte]t]fres%ﬂf:ﬂ%ﬁtuﬁ{]%

In this way, the encoding bits are e enc ing efficiency Is

i npr ovedhkscribed in the folloAvidg\k IGe4fdescrfmi; sepmcrme@df thg npatowd fhe ghuise danodinfpodharetite
elgr&FSnt invention is 20 described in the following. FIG 5
i b8&"g ure of a first embodiment of the device for pul se

encodl ng, wher gt h@eﬂﬁ%ip@e@c dN&GcHEBS ‘coe Q@éawb@é eﬂacymetﬁlét%mwra,ffeﬂwd Bhigs
cal cul ate an i ndex value of an input pulse; a selection unit 502,

conf i guireid thodeeuléplexeherngilingtavdastream.eshol d val ue according to the nunber

8]]: gﬁl:zgls ;nga[]):j t’Iglgf}%s rhué%%lé Pa posztwe 1r§eg 70 ge'c%u caﬁy, cx?ragtdtﬁg tﬁrétm%mber 3k il ng

bits from a location where an index value should be stored from the demultiplexed encoding code
30  stream; when the first number of encoding bits is adopted at an encoder end to encode the index
value, the index value may be decoded and obtained by using the extracted first number of encoding
bits; when the number of encoding bits greater than the first number are adopted at the encoder end
to encode the index value, only part of the index value can be decoded and obtained by using the

extracted first number of encoding bits,

10



the index value if the index value cal cul ated and obtai ned by the
calculating unit 501 is snmaller than the adjustnent threshold val ue

sel ected by the selection unit 502, and adopt the second nunber of encoding
bits to encode the index value plus an offset val ue if the i ndex val ue

cal cul ated and t ai hed t he IcuI n 50 ter,.than,o

cqual 1o the adk QeRin End HotdRe koo fishddpt dai § hndirghitsct BR Seon
502, when@béhs anécﬁﬁg BHOBRadbSted ttﬁéﬂceae tlttaaiﬂdtpheatﬁeaqn@l eidddBEENd. The 1ﬁde&31falue
nunber and the second nunber are §05|t|ve i ntegers, and the offset

val ue i sorggspanding tchikn fi@st nggpbat oitfmcmheg 5 issdefitelysmeleribprian adiugment threshold
It can 0 e for i tha i C

accor di N9 Fo T e et AR b el i g B BB eng o
encogle taﬂi@de fgtendyalalge,idktrhdiahd ﬂdsemmaémef enic8diapbitk &ont thanodakien adjetssthegmdex
threshol d val ue. That is t he second nunber, of encoding bits does not need

to be u¥dieidogebliemithecicdwe cods siecastand decadedle Hisenieaheof sasadingshol d
value. In this A8y juddlGiRRRO GRS BEYRE nudBl: SUncERARBIO% smaller than
efficiency is inpro escribes a structure of a
second émmdgilsrrﬂmt thxfes}tdiké velaw; if éhef decoad sdueolihdifng mingrool dewding @ts is smaller
enbodi ntion, where th de ice.incl] udes:
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configuf@t to adopt the first nunber of encoding blts to encode 10 the
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t he i ndex val ue Blus an offset value if the index val ue cal cul ated and

obt ai ned by theVeen ¢ig desasgd urilee e 1he sﬁrgtr samber of gacasing gifalis tenallge than the
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is located; and an insertion unit configured to Insert a remaining
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t he |n|n ace is remai ning part of a val ue space corresponding to
éﬂﬁ m% m@%@B&ﬁﬂT&k?@ obt ai ned by rounding up a theoretical value of

encodl ng bits need dLdddovANE ot Akt RUhSR@ DM cdlitd BRK sNBrBMS: Mak @deh@OkKo the
space. In an enbodi ment of the present invention, the insertion

uni t 608lnepenndiestield valeh, vi widivgtearthat tho 5econd awribgu pBencoding bitsdis adepted at the
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t hat , ice se encodi ng according to this 30 enbodi nent may use
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val ue i snal er than the adjustnment threshold value. That is, the second

nunber 'WESdi ng bits does not need to be used to encode the i ndex val ue
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bits is extracted in step 401, the first number and the second number of encoding bits are extracted

totally. In another embodiment of the present invention, the step of decoding the second number of
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5a decoding unit 702, configured to decode the first nunber of encoding
bits, where the first nunber of encoding bits is extracted by the
extraction unit 701, and if a decoded value of the first nunber of encoding
bits is greater than or equal to an adjustnent threshold val ue, decode the

second i i I : ad i i .S
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adj ust nﬁﬁﬁlbémfee%_@fliﬁg }]Sgeh,%her@ﬂfé Yt AYhb& o@‘%ﬁ@cﬁiﬁﬁ’g ¥l dexphctd s sesqod dﬁ'gﬁ'ﬂl%r
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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 thelstatistics, the adjustnent
t hreshol d val ue is 547328.



Tabl e 2 Nunber of Pul se Locations Start Value of Encodi ng Occurrence
Probability Encodi ng Range Originally Required Nunmber of Bits Nunber of
Bits Required by the Present Invention 6 Ox00000 56.3961% [0, HR- 1] 21 bit

20 bit

10

15

20

25

30

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 select 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 frack 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
1s 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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5 0x07d200 36. 4399% [THR, 221 i] 21 bit 21 bit 4 0x127c00 6, 1064%
3 Oxl 6ed80 0.7577%

10

15

20

25

30

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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2 0x179c80 0.1216% 1 Oxl 7a5e0 0.1783% It can be seen from
Table 1 that the probability of 6 different pulse |ocations on a track is

t he 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 |ocations and
sone cases of 5 pulse locations, only 20 5 encoding bits are required for
encodln&’aﬁﬁﬁﬁﬁ saves 1 b|t conpared with the 21 encoding bits required by

the prior art. [ht,can,ha,s Bfftﬁé)rparéfs@m Suvbndiline [ddoddify TREIeSOF nyPHkARE: o

atrack, 1 bit can be saved in appr OX|nate y over % cases.
i nvent ocalaklstmg:mhi X1 s catfgprstt toabtab eninteiedés edué by whdiop a teferenge pahe éfsthe

ORI T BT NIRRT
5  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
10 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
15  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 vafue. 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.
20 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 ' : Originally Number of Bits
Pulse OS,ftaEr;(;\geg;e ?:;ggjiic E?{i;dlgg Required Required by the
Locations & v & Number of Bits | Present Invention
0
6 0x00000 56.3961% [0, HR-1] 21 bit 20 bit
5 0x07d200 36.4399% h
4 0x127¢00 6.1064% 'THR
3 0x16ed80 0.7577% = _1’]
2 0x179¢80 0.1216% 21 bit 21 bit
1 Ox17aSel 0.1783%
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Theoretical Value Prior art Present Invention 1 5552 9 9 9 3 12.4179 13

12 or

10

15

20

25

13 4 15.4263 16 15 or 16 5 18.1210

It can be seen from Table 1 that the probability of 6 different pulse locations on a track is
the highest, and the probability of 5 different pulses locations on a track is the second highest.
Moreover, in all the cases of 6 pulse locations and some cases of 5 pulse locations, only 20
encoding bits are required for encoding, which saves 1 bit compared with the 21 encoding bits
required by the prior art. It can be seen 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 frack,

and the statistical result is as shown in Table 3.

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 0 9 9
3 12.4179 13 12 0r 13
4 15.4263 16 15or16
5 18.1210 19 18 or 19
6 20.5637 21 20 or 21

[t 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.

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
(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

and modifications to the present invention in terms of the specific implementations and application
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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 sone cases
of 3, 4, 5, or 6 pulses on a track, one encoding bit can be saved, and

t herefore, the purpose of inproving t he encodi ng efficiency i s achi eved.
15Persons of ordinary skilJl in the art may undgsstand hat a t o
the steffoPet a¢aoetingdhde é@é%)?ﬁf‘h’?gpi{eée”ct H@V%Pegﬁ?{s Oéfhﬂ &is %aflﬁafggli nof be
i mpl enept et bY AR AR iR ﬂhb%}és&?ttxh%t&)ﬁl evant hardware. The program may be
stored In a conputer readable storage nedium Wen the programis executed,
the steps of each met hod according to the foregoing enbodi nents nmay be
performed. The storage nedium may be a magnetic di sk, an optical disk, a
Read-Only Menory 20 (ROM), or a Random Access Menory (RAM. The
met hod and device for pul se encoding and the nethod and device for pul se
decodi ng provided in the enbodi ments of the present invention are described
in detail above. The description about the precedi ng enbodi nents is nerely
provi ded for ease of understanding of the nethod and ideas of the present

i nvention. Persons of ordinary skill in the art may make vari ati ons 25and
nodi fications to the present invention in ternms of the specific

i npl ementati ons and application scopes according to the ideas of the
present invention. Therefore, the specification shall not be construed as
limtations to the present invention. CLAIM 1. A nethod for pul se
encodi ng, conprising: calculating an index value of an input pul se;

sel ecting an adjustnent threshold value according to the nunber of pulses,
and conparing the 5index value of the pulse with the adjustnment threshold
val ue; and if the index value is smaller than the adjustnent threshold
val ue, adopting the first nunber of encoding bits to encode the index
value, if the index value is not smaller than the adjustnent threshold

val ue, adopting the second nunmber of encoding bits to encode the index

val ue plus an offset value, wherein the first nunber is smaller than the
second nunber, the first nunber and the
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10second nunber are both positive integers, and the offset value is greater
than or equal to the adjustnent threshold val ue. 2. The nethod for
pul se encodi ng according to claim1, wherein the second nunber is a val ue
obtai ned by rounding up a theoretical value of encoding bits required to
encode the pul se. 3. The method for pul se encoding according to
claim2, wherein before the cal culating the 15i ndex val ue of the input

pul se, the nmethod further conprises: ~y fgkting an adjustment threshold
value within a codebook space wherein the i ndex value is |ocated; and
inserting a remai ning space after the adjustnent threshold val ue, wherein
t he remai nilng rspheed farpubie cecmling, ocgmpasihgof a val ue range corresponding to
t he nunber L @ncodl bits ogtainedlgg 20 rounding up the theoretical

val ue nmi nus*H “8%6% k valygEan nput pYSe;The net hod for pul se encoding

accor di ng t@leehal 49 gﬁjué’ﬁf‘ﬁ@ﬁtechfésﬁcrlg v@me%&mmg th rﬂlﬁ@ﬁtﬂﬁﬂ)&i O Puls, i a81d TORIphSg the
t han or equal to the nunbe nunerical values in the rénaini Nng Sspace.

5. The mslchodutof theyluse veﬁctbdaﬁ]gstawbﬁmmhgldt@hcﬁ, amdn 3, vvherel nif the

nb f hr eshal d
remai i ng aputardR bt RSB TURTR Y Puloh A0 Y Rl OGP PR BT kb8 of

di vi di nendoﬂmgr ammmasna@endeatmwhf TR dRk NG EPRCRS , stydlief ehdh tHeeadpustaet
of sub-remai nlgg spaces is snmaller t han or equal to the nunber of the

adj ust nBrgshpkh edne | adopting be; segend numbgr r@femcpqif@gtbmté ta gBcodeniiE AndRy whucBles an
af ter tpgsewﬁfﬁ%t %Q}%{ﬂ L8Ol idSRan ﬁe(ne#h@ E&)‘:ﬁd el Ak f&ﬁ%uﬁ%evéﬁ&%t

t hresho ues i's e sane as the nu reﬁalnlng space

30610 Theecord hoehben rarqobb&ep@mmdmn@eem aoddhagffset cilat s greavdrethen rmrtdqaal to the
dividing t he repi 3 pace into at least two sub-renaining spaces
conpr i sagustEieys @rssgoldvalMeermi ni ng space into sub-renaini ng spaces on

average. 7. THenE@idaod: Eﬁ’l"se Mo@ﬁl 91‘21'1 oacqﬁﬂlr diyngrdin 16d &cBhd nub&i§iaRafdae

nunber of adj ust nent reshol d ues se ected according to the nunber of
pul ses pltamed Ibga@xndﬁnm;patheoﬂmatadrvelueméenmblmgeqmgzdltndewdﬂah@pulw t he

pul se with,t adj ustnent .t hreshol d val d further conprise
Pommar g eha ieAReod Soelia pror e st ordiBa 10 PRisT 2o TRl B R n SO RDFURESE the
val yes; indet vAIRE of eXp pLKE, the mBFRYdl fFthéRMpRis#s: Ni num adj ust nent  t hr eshol d
val ue of the at least two adjustnent threshold val ues, sel ecting the

m ni mum adjeisingent adivgtasiiotheeshelduealugwithin a codebook space wherein the index value is
located; and

inserting a remaining space after the adjustment threshold value, wherein the remaining space
is a remaining part of a value range corresponding to the number of encoding bits obtained 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  wvalues 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



if the index value is greater than a maxi mnum adjustnent threshold val ue of
the at | east two adjustnent threshold val ues, selecting the nmaxi num

adj ust mrent threshol d val ue; or if the index value is within a range
formed by two adjacent adjustnent threshold values of the 10at |east two
adj ustment threshol d val ues, selecting the smaller adg ust nent threshold

val ue offreshel dtwéﬁeaafia%té@]ftcca&]m&méﬁpumhﬁré@fwms PAtlgltwo, g A nethod for

pul se decogj, Rge ft}?eogﬁ}ﬁﬁa'? ﬁlggpel dexdeiil bf iegag&gwﬁn tﬁﬁeeﬁ'smn@e%s@w SR and

extracting t irst o encodi ng fromthe denultipl exed
encodi nmed@de’uﬁmefreampnﬂ(ﬁtf a decoded val ue of the first nunber of encoding

bits is smaller .th ad stﬂ_tba reshol . val ue. S?]tl%h |ng t he decoded
val ue of tﬁ@mpia‘?”%ﬁtﬁ grva a@h aﬁlt\fvga Hifjgnent thrg e8coded val ue of

the §irst npufHGHAGS vARE gdglﬂampltﬁa% A SniffRah QSRR q{reeﬁwbam@ of e at least two
adj ust ment threshol d value, decoding the second nunber of encoding bits,

wher ei nadjhgmeattbregheld rvbkeues,(sfsl cetmg)fdtiﬁ ngniviung adjysteent @&Sb@lldf‘/iﬁbm ohe code

stream and.Qut.pytti decoded val ue. of t u
e nardr M Rdes 1 & GRS e CivdRirBim B ierd SERHELT YRS o 2he SRR
first nydfhemean@rdsheld SakesderR e@{aen{admdp@ﬁnéﬂtweeshm&m@ or 9. The
nmet hod for gul se decodi ng accor g to claim8, wherein the decodin

¢

second nuniithe dndesriabsi ip grithin @rarxgﬁ @ad Rshlavosadigneat ?ﬂ.\%@ﬁmdﬁ“’éh@édfa%ﬁs Bf the
IS gxtraghedd g&fhétﬁq%nﬁﬁﬁe%h&hrv%%& s%fég{?{x@%isunﬁ ﬁ&é@ﬁ%ﬁﬂﬁr t?ﬁtg&?%l%g PireSwo

from the code erein a sumo extrac enco I ng

bi ts angdjhdeat ddjusinenttiifigholivakegsial to the second nunber; obtaining an

i nternedi ate val ue_ by adding a reference value to the decoded val ue of the
first nurrb@rAdﬁeté%@dﬂf’ﬁljeQF?@I%HOWH’éﬁn%ddl ng the decoded val ue of the

d T C om
ext ract od ugORGibl hPeq Bl RE L0 hNEHREALRL N Hondl: JrIRCARRODRS f

nunber of enco acting an o 30val ue fromthe
mterneﬂheaitemu%qﬂmd emkr&hlegmdehe”em‘hfset value is greater than or equal to

conf 1 51 mo T BOSANELTARY AG TG nucgher b SPelitEeb s SuPAraTh Y ABGLPAT Geeshpld
?Rr 'ers‘ﬁg'ff%ﬁ?%; g)%ié)élttglcgztgé ﬁléférdg@ﬁ‘ vHIRb 'gf tgfggggﬂrrﬁié&ﬁ&g of ehc®@IngWitsgahdad] ust ment

if the decoded value of the first number of encoding bits is greater than or equal to the
adjustment threshold value, decoding the second number of encoding bits, wherein the second
number of encoding bits is extracted from the code stream, and outputting a decoded value of the

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 deceding 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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pul ses; and an encoding unit, configured to adopt the first nunber of
encodi ng bits to encode the index value if the index value cal cul ated and
obtained by the calculating unit is smaller than the adjustnment threshold
val ue sel ected by the selection unit, and adopt the second nunber of
encoding Bgygh s to encode the index value plus an offset value if the

i ndex val'ie”Eaf cul ated and obt ai ned by the calculating unit is greater than
or equal tantdrodidp waitrestitidubide@halogt 1Rl fiet sehBet EtbrbydihP®its @b eatddenhiMidex
wherein the first nunber is smaller than the second nunber, the first

nunber Ayetihehe dadmrd viluptsatoutated Bod robyiRed by ethe rebyéating ikt it enader dwp the
val ue i ?%jggtﬁ?cﬁq?{hrésﬂgﬂ \%ﬁuees%}‘é%ed%& thggeléﬁ1oﬂ%ﬁe d #J&?Fﬂl@%h&n\dﬁu&%a g}_péﬁlcodi-ﬁge
r pu ng u np g

devi ce se encodi ng accor 0 claim?l0, er conprisin

set t$ ngbitnid ¢ncodanfhegudexdvale Hed arnotfsd jvulsie iethe itdexeshel dlosidtdd amdaottadebowthe
space wherein the index val ue cal cul ated. and obtain by the cal cul ati ng.
unit i ;C‘Tﬁsﬁéﬁl%?%ﬁoﬁmatel‘ n;@ﬁ&@&%ﬁ Yo Hicial e fealafﬁgara% SFW&@?tbyatLe _selegion
remai ni g SRRGEinahE %E-sttnf&ﬁlbéfdis%?ﬂdmspTthahﬂh@%g&grétn%g#be@{hé lﬁ?st $6hbkNghdHhelsecond

wherein the remaining space Is a renaining p a val ue range

cor r es powgibergare dolls poreti veuimbegerso ind tisodifyey vbluess ghiatar ikah by equali e thegadjpst@ment
t heor et i,cal | ye of encoding bits required to encode the pulse mnus the
codebookREPREEYAMS  The device for pul'se encoding according to claim 11,

wher@i n t he 1l TEeddvi @ YokPihlke SRBBMeSRSordRgdb Vlatth N0, fibthes ccﬁlﬂﬂfsiir%i‘r ed to divide
the remaining space into sub-remaini ng spaces, mberejn t he nunber of
sub- r emai niangisgaest cpafigmed toetet enadivsiman thakshelt witbinrueastshodf snage wherein the
adj ust nﬁﬁ%x% E.IQ rcgl%ll}lgle? a%{ﬁlog%?rgzd%gqhe calcﬁat?rggg?n?t {51 c%{eﬁi ?ﬂi uni t, configured
to respectively Inser € Sub-remai Ni ng spaces after e adj ust nent

t hreshol d \salinestionMgit, @ionfigined ra e adkenfaliéngishaus hffenthe tad fuesheait dhrestold setits
t he sa as the nunber of the sub-remaini ng spaces. %3. A devi ce for pul se
decodi %@ SEBIRSrundl HGerepHs TERAMHE SPERC i ICTNAHYRE DL e vebiedansn sarpRsesadig to

encpgdi n : j i ] } i f.r 1he
Gorti 1 e apepeE of SAMIRCLERMIAGL b Forlddhgh T HTRRerh AIREEE Bftagatyl Sk
decode tdwnchie 8k puisairenunthe endebdbhgpdzet s, wherein the first nunber of

encodi ng bi.t.s.is.extracted by the extractiop.unit,. and [f.a decoded val.ue
o the Ti r d2 TREASHCDT e elongmg Ao e gp SimBy L1 Wad o, the gt op s gomprises:
adj ust ment  t QyR&OkH:, Bhiigired &S ad&1d e r3B8RHINGaBUIHRE sufereNfiRd] Pacdl] HBerein

wherein the second nunber of encoding bits is extracted fromthe encoding
code st theamymbarcof sub-rgmatmimgpapacasniis smeberf thgnrardequel butipunumher g tdwdedivsimente
of e fir nunber of encoding bits if the decoded value of the first
nuﬁ%er %?ﬁééggﬁﬁgﬁ’%ﬁts decoded by the decoding unit is smaller than the

adj ust ment at 4paeé hetionailg, corfigdueyt o ilesect 089 dBskrv BleUibolerdaliing epaRd aftdiiaer
of encoding bits if the decoded value of the first nunber of encoding bits

decodedadiystigat dersbeldriglussi vhersindbe ngmiey @frthg raivstpat fypholdides itk fgregas
val ue, whereihn.t ﬁgﬁ&ﬁ&nﬁﬁﬁﬁgﬁ%%g smal | er than the second nunber, and the
u

first nunber and e secon er are both positive integers.
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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14. The device for pul se decoding according to claim 13, wherein the
extraction unit is further 5 configured to extract encoding bits fromthe
code streamif the decoded value of the first nunber of encoding bits is
greater than the adjustnent threshold value, wherein a sum of the nunber of

t he extractied,encoding.bits and the first nunber. i ual to the second

number ; RTOTHE GO e A Enpsht risedihe B4 SR80yl Aeadtfg i § 760 Satter
confi gueRd the a@Rb@idAt @edhbidedRdiviticPeid ahd BrddYuatbei Nsnllee HIRMHOME Qedtall Utinttr,
t he 10decoded value of the first encoding bits and then adding the decoded

val ue ofnd the festnumiies andetie seriongd nbimbst aralgth positiys ivf@gwUsSt ment  decodi ng unit,
cont gur o< OrgPLaLD. 05, AE5to LR 8l L08r 0208, MATRET, B RRE e
t he %f f s@ifiguaddue dxFragiredaddng bitafto@rthe aodd sticamtih eheaitiodidnmanie dfhhefiso hdmber of
val ue. encoding bits is greater than the adjustment threshold value, wherein a sum of the number of the
extracted encoding bits and the first number is equal to the second number; and
the 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.

21



