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By monitoring pressure transients in a liquid within a liquid distribution system using only a single
sensor, events such as the opening and closing of valves at specific fixtures are readily detected. The sensor,
which can readily be coupled to a faucet bib, transmits an output signal to a computing device. Each such
event can be identified by the device based by comparing characteristic features of the pressure transient
waveform with previously observed characteristic features for events in the system. These characteristic
features, which can include the varying pressure, derivative, and real Cepstrum of the pressure transient
waveform, can be used to select a specific fixture where a valve open or close event has occurred. Flow to
each fixture and leaks in the system can also be determined from the pressure transient signal. A second

sensor disposed at a point disparate from the first sensor provides further event information.
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By monitoring pressure transients in a liquid within a liquid distribution system
using only a single sensor, events such as the opening and closing of valves at
specific fixtures are readily detected. The sensor, which can readily be coupled to a
faucet bib, transmits an output signal to a computing device. Each such event can be
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identified by the device based by comparing characteristic features of the pressure
transient waveform with previously observed characteristic features for events in the
system. These characteristic features, which can include the varying pressure,
derivative, and real Cepstrum of the pressure transient waveform, can be used to
select a specific fixture where a valve open or close event has occurred. Flow to
each fixture and leaks in the system can also be determined from the pressure
transient signal. A second sensor disposed at a point disparate from the first sensor

provides further event information.
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ERETR) CRMSORBEERMD 28 — B =0 A%
G- R EE A G A KBTS 2a R Bk 2b 2 % B
M LR BB SA (B A B KR A K2 B K E
(electro-mechanical solenoid valve ) » £ k&
T) cEEOREREMIBESE (BB RS AR -
KT - BEBAKMPISSaR M AMEPISSb T B =t F
@ “ UERB B0 MM EAEEKMO KL
SIS Bk R 2 B K R v ok VY TE M A P -
= 5 4t Ak 5 1
(00471 fkREM K — 5 M E N R G 2 b7 &
KRR EEKRERBES KGR E—RBENES - A
EE NG S RS AE EBE Y B B3k ok
BREBOE R EHUT -GBS 2 &6k
GEMEY EHAKRO TR TR EKE AR AW
® 5 suBEBEEMZERGT L ABNED -
(0048 ) 2 I FIB RS st B B RS (R 2 2 18 = 50 BT /B 80 K
RE NEGWERERBEOERRBENM) B4R
N E o REEBAKREEELE — T EE R B
(transient pressure wave pulse) » fIE2AB Z
BXI100RE2BE - EEI02/Fn - TEEHE B &
WER EEERKE BN EE R R B (TR
ch v I P B RS )W RS B 0 o @ 7E B P bR S B B ES o 0
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Ba4s HEHBST 22 ,(surge )" kK ,(water
hammer)  HEBNIREZFEKERN AEFGELERK
MR EBXRTERRNBRE YREBHONEEIIRE HEE
BOEREBERNBEFEE - GREE KK T L EENK
B EHNRARBHUAEBEXRZEXRA (LR E2HEBMEH
KAMFTZHEZTZRZMEA ) o 0% B 30 ¥ KB 2 EA 5
aEHEERRERANERMAAOREREN RS i@
FELMEKRSZHEN KE HRKYW BEWEPARBEEY
Q@ KEFHMMARELAZELH KEIRE -
[0049])] MEMETARAUBURERBLEEAAKEZ X
ZREFBIRINGERYESE  -HBEKRE38 (F1H)
- (HFE2EM) WRENZHERE F X - £ — &4k
RFEHF - AW ERKBEE > (standpipe ) # %k KHE
KB CBAERSTEULRSEHTER N ZHTRE
(dampiing) - KEZHBHWHMEC KN EREBEFRRREL
ZKBIRFEDBEREN BEUHLEERKRIKLZE TR
® HIEERE BEERAAXBHZIAE EHAKRKETTH A
BFhECRKBEBRERAAH EEE  BEZETHRE - F LA
ERULEHBAEBEBE KRR P ZHE -
[0050] AXABBHLAERBEE —HAKZHEHFEZERZ
BN EEBERIRKEFH HEAKRMEBEEREEEBL
HAKZRRFCMNEMEBENARB - AFRAZAXTHEH —F
HRECVNEERAERN EHAT &R W E R Z 4K
B (MEXFREEEBNERABENESF) EEER
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— B KR M E R E MW — % F 2 Bk P

MoK REE NIRRT T 8K S E B &

KERCEBKEEHEHIZENRAZE - BHTREE

FERCENBEENRRE NRABEEHEZETER

FAEME BB RLEF GRS - W F AL &

B AT EEBERE R BHEIESUNRA B

2o Bt >  BRENRUREE B ER DB E R

MEZETRENNINEAUBRNEEUREZ S AHEEZ
® fit K 22 HE o

& 5 3 &

[0051) BHZHBURTERE DD 4 KRG B ENE

BMIRFIBAE R MBS TR R - B 8 o 4 A %K B B

KRB E (HABEREL) SMEEME (that 2K

TR BHEERAKENZERUREEN K 21

REEN) NTREER (BRERE)

[0052) i %= 8 B 1z & # 2 B L% & 5 @
@ (poiscuille’ s Law, 75 78 Hagen-Poiseuille

equation ) A8 BB - 3099 Kk B oo ERER RN U R QE K

BLRLRr - ABIEEL HWEIEBELURBERAP

=N

AsPZ[ (1)
[0053] TL,HJILBE.ZEE(formulatlon)ﬂ#%““t(1)
Bk - H 30 99 Bk v 2 B MR R A7 B LURE B R R R IE f -

AP 8ul
r. =52C )
0 art ( )
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(0054] R AEAREBRD EEEREZ S B E K

B B8 TyWEL HER:
0-L (3)

A

[0055) ABEACH HEEH LM B %R EE
NZhE AP  BTHEQ LB TMWRMBR,
T R BMEEEFRRE  KWEBEERNAKEREL -
K ETHEN MBS RENEREER A S HESR
KEMRLI/4NKI/SHYBEFERFE - At L (AkEE
@ E) )EIEWFAY EBERBARFKEBEAKOERHA
WHE KRB B EERA MEKERESREEF F i
7K B% M T o B -
[0056)] E®&SxXL R -BEHME ELERXAR
EZRIEKENEZWEIEE (smoothness ) ~ & i #9
B OKMHNBERRAEHNAKE HLREZEE HE (F
MEARRENRENEE - AT EEPEEERAKE
BT EAURAEE - G EEERIREBTHRE
MEFRFRAGCE(E®AKRESZ AKDE & #8208 K
#) REREUBEGL TEABEEFAEMMARZ
AGEAWHEE BLECTHERMMANKEETR
%9 f5 1 (reasonably accurate) ZHEFHBEBHRT -
o ) B % R R R |
[0057) ME3BFT  — GO EMHAZEN BRI 10
BEZHLCTEHEBEDRABE112 - 164 TEE - &
fr@ s (ADC) 114 MG E116 - UREFES
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1549072

HEI20 - EFBREBUREE NERAZRAE - T
FRARGLENNG LA 22(UETERAEZ 5
AR ) B KSR BB A GIAIEEE 802.11
(WiFi) i RERM@E > G 0L AMBRUSBEDTL
ARBARLUEGG L ARTHELBLUBE— 5 2 RS
RERF - MIEHEII6RBEMMAR (gating signal )
DUBAFAS S B S BE IR 118 (R E M E FRIR ) LLI% &l B
HRERI 2 ENNGE  SHEEEME (regulated

® power supply)) I24EMHEREFEUH R ER LR &R
HE - HELBETUEABNEMIENABNERSY
BN - BHEARATL S EEREEBE A ERER -
BHKHK USBEBAEAK  RELWBENTERESE
EEEA LTRSS R E I R E
BREEEE S AE  c BR—BEG AR - T E W
(interrogate VR BUBBEL BLARENE = 3
WA E R S — E T b %

Q@ [(0055) BRAMEFREEHRACEN RS —@E S
WEBO 50 psi MB—HEZEHBES0-100 psi -
RENHERET A EE RS S KBS &8 2 @
KRG REFTEAENHER Y ARBEZHKRE -
TEM R 2 @B R B R Y R %S M Pace
Scientifick EZP1600™ K5 » HASRNEY YUK
PWTQ%E’ﬂ%m%wﬁ%%%ﬁ%Tanm%%%
HoBBEBERR ST LS R E TR K
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ZEH OPURKEKENEZECEE BHOBRHBRZEME
BREBER-4SEE257TE HEF/IROIOSENZCESN
REKH  HHEEBERRLCERKNEES2kHz  {BE1kHz
BLUREHAREAYTERGENENERERUERSE
BEFEXEHRE WEFRR BEFSLEHENEZLE
RFEZRA A AN fAPace ScientificZ B 7 BEH B[
2E I A - A
[0059])] BAORHSCcHBLEBHE —SVEREBEEHREZ
@ tA(LHER WHEBRCHAENEEEREZLE
EHEEBRGTIHMHE R BEANEZERMEBAR T LERE
ME ) o 16T ~ZTexas Instruments ADS8344™
ADC DIKAVRMZEH GSHERHELLEG 2 B N EE RS
o HA M HZO-50psi B 7 BH 28RS EER
0.001psiZzfITE » ILHEHZ0-100psiz B 7 & A EIE
0. 0022 ITE - HEEBSClass 1> LFEGI®B A
AEE HENBODERSEROGEITENRE > DI H

® B IEHRE T BB I kHz 2 BN S
EEMTEABE (PC) » MBISEDFE - SHEE
24 EASVEREBEESS S LS TR E R

& &
HE -—EBIVEERGBUHENERE S
FERIRHEMERIE N HHME

EHMBERZIXIE (AC) EFRHEXEMN E K E
WAARNARLEAEMLAHEBEDERILII0Z T MH R H®
EfER -
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[0060] EHEEBI128EBB100% 2 H BFLH
(shock rating) - (5 T & B hk 48 55 /38 % 2 18 %
KERB TR EAB N BN S ENER 2 Tt E
EERUER R BEEDERE L A6
o 0 B &1 R 97 2 5 3 I B - o T AT R ) 3 B 2k B B 6
BB SN E Gk EET ORI - A ©
BHE RS A S E K25 BB L0.25% 2 A X 6 E
N BEETEBR KB (weatherproof) it o % 4 i
@ WEWMLS . EENEHUEREL — GO EGEH KD
H i FREEB (pass-through) 2N (HRER -
A R B R S R B E B A0 Bk R MR 2 6t Ak BB N
SkEREMBE)  BAABEHEEE TE SRR
B GG AR T EEARE R TH Y DR A
(fitting )
R - A LA i
(00611 5 7 8ISt % % % ( & 5 7 % 6 58 48 48 Ll R
@ o rEE RN EEE s G ARNEREE)  H S
BT AEEEEH (HI-Ho) d I EMER LS
BoEEBEEEMZEK EBSTE LEESEMEY
BokFS ERRBAE T ZE130 -
[0062] B MEMEEEEM - Bt % 2 8 5 & 88 18K
BN REE Y EH RS (bR EEEE-50psi R
0-100psiZBHBHEE) FEETHERZ KEEHE -
PR (utlity sink) KBETE  S02 B KE 2 HE KM -

[V
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SEWKEEM (collection session) ¥l —HHREE
ET — ANEZEXRNERMLETHRIINZEBENERH 55— A
BB kRE- BAORBAHBER HiE(logging)
TERE HOTFAZLEHRUFBHAFIHRME (scrolling
time-series line graph) &t B 7 & # 2 BI Ff [=] 8 -
FEMKREOESEBIIRET L XA RS0 H 2 KM
FIMAREAS > EHWKBEARAXRAR) - £ XK
T MR EREEDLSoOERMEA -

® [0063])] “ERFERKBER MM (HI, H4, H5 RHT)
oW N EHE B R EZ ST R KB Kk E K BE T
KRR ERRRTA - BRTHECLHKBEEZE T4 R
EATmARREABERINRCKEHRENER (EE8 A
FHBEKIEAREREARERE) ERBLSRESE
MALEAESRAR - LEXRFE HWEREE S #E K
689 REEKRMA S AR M T KLHL 155 KK

B -
@ e AkXBEEDI K
[0064)] FHUEEHE RAAE-SBEL HFERXBEB

KEBEEHRZCEEARAKRBEEZEBE IRABZIFEN
TRERB KBRS kKR ESES A 1T % - WFH AT
BEMMAEGHEE -—HMMAMZEXBEHARZIENET EA
%o BEEJZHINMWBEMEERBEREHR P H B
(segment) » WFHFNERBERERUBEETE - H
M-BFBTR BAMMAEATEESESKMIMAZ MM
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HEE - RE MO EERKEEE Y EEBE R AR
A R REEBRENEERRI - A
(EB) EHMANEBREXHS -
P
[0065] 754 17 B9 P 5 £ 19 %5 1 A1 » 25 (5 05 7 % e B
BREZBEART AR (LREBTLR) - S RSB
HESTHENOEAED AR Wit REBKE BB
BISE 7 @ TS R B T R S R MR - IR
@ WIEAFNESEHZEEIA . 1425 %1445 (AR
GRNE2ABRE2BE T ZEEI00LR102) - % —
wHFE R EREEB SN EGEE S ®E
(Linear-phase FIR)WE % (fI4113Hz {5 8 1§ % %
RIHEBREE) BACEE 2B H AR TR - B
% KE I SHEBRBEE S 2 AR LB EARR RS He
(5B W 6 55 7 O VR b ) LU 60 B B 1000 F 4 A 89 1B
B (sliding window) B4 # (% &5 — & &
® sazwEsn)
| [0066] MM EHMBEHNENRERRETD —- &
 BRMBREETRANIES RN EE S R n
SR E DK — % E R E R % T 5 Y O
(BIATE B 4SpsithBE 17 80 B £F 65 K R 46 b - ] &8
TSR 2ps i /B EE  REBRKRROEEEE D
AEEE) - B EARTERNEREE R D RS D0 R
KBRS BB RN — R (8
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#Hl > ERXRTNBETREBEZEENRE (W EREF
ASpsi B IWEEREDR  EHlpsiWERE  REKE
HEREODARER) HEHMBIEHFNRABEKCH P —&
AEEHECE BTRKEHNEERW R E AR KEHEM
MEAEMERIANFRIDOEE (T2 & KEK/D
(CAY)
[0067] R WMOBMWHEMEAITHREANS —F—
HOEBHLEBHOEE (MEHIEEFHIE) MR
@ -HrHABENE —EHREIBRENBEETSELE (WS
%)  —EEHLITERULEGHONBRERFGMESER > H
AED S (REE) O HENBXFEMAE - EH
FAZE EEEEBIEHBELTHRE R N &L AR
iR HI00%MMEGELEBEENHE -
7> %8 BRI P BE B B2 PR P B B B 1
[0068)] HEHBEMMAEHTER KMMEHHKEX
MASHFHEARMAEAS>OE IR EEEHERR
® FIBFABEESZ MEFRMAEFHERNRP%BEMAES
MATHESEZHANREEC2HEZE I LLET2HEX
o MREEXZMA NEZEELLCTOAEHEE S HH
MESZ HFRASESUETSE HAZTEERKRISBRZE
FTHRREAGRERBIETFTBLMNEBEINER - EEZE P A
EELE-—BAE(HNEREFISPSsiFEBIONBEEEEF
F2psi IRKEBEFENHAEMSE) c R F MR ILBD oY
’“fﬁ(@ﬂﬁ@\%ﬁﬁé’éﬂﬁﬁﬁﬁﬁﬁé’ﬁiﬂ in ¥ FE 2| B T RE

PI-12690.1.doc 2B 25 H(REERED)



1549072

FA) - B4 BEHARKEHWHEARE — BEE™NFY
MoE MAKRBZEGCEERVBERBOBRY (EF5E
) MEMBEAEEERVERNEMN(ATHHESH) -
ERLEGTEEHEESABREIVWER T 2 ELE MMM
EHLUTELEIOO EMMBEMAMERMBMABEESE -
fit K B 16 5 B
[0069] FRAFPIBARE R BAPAZE M 7 LA A th % 9 48 2
#WREIE (associate ) B EBIPR TN AKER - B HHE
@  RABEMF K A AR AR ST R M (E B AT B B E
(distance metric) BJE -
[0070]) 2 — B #HFEAVWERE N T KRB ES
(matched filter ) » HAERAF EHHE HH (signal
detection theory ) fHIFE LR - #HE H 2 E F 8B F I
B E#E (additive white noise ) HEEBE R &
MEAES ENETERGBEN: ERBSZE TG RER
RLFLRX EARERFEEFHEEEGNRERFEYN
@ .u mErEnRMEEEEAER -
(0071] 2 —{E#E ABOERMSEBZTEKDERS
. (matched derivative filter) - HFEZE# 1 H g
eHEEBEHARIVEXEEUMEEEER - B TLUEE
MHEREHILERNEBOARES ER > I LT E S IE
RETRENMEMOTERBES ARG EME -
[(0072] % = 85 B & # E N T B & & A &
(matched real Ceptrum ) EHEH EE-—FH 2 #

a

%

B
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YV EHEHM (Fourier transform) WREZ H ARYHHY
REITEEH (inverse Fourier transform ) - & 1@
BERERELEEEZBRANVBERBYNEBRANAT(H
BROSDEVNHRMIEHGREBRBINERAFTESEBN KEF &
BBARMOBE IS EBEMBEER) - LA EXEPHENRS - E
HABERRENAFAZRBARASZHERNE R function
(B EEREAEBHNKE) MBEESWAEEBEEZRE KNS
REEFRER (FERMAMBERBEEAEE) EFENFE
@ TN EEfunction (MAHKERHET S F Kt 1 [ R K
<HERZEEH (instance ) ) H K It Al 48 55 ¥ # B
(truncate ) MEBLEBRENRHE - EERXWEM
(space ) REELER EXE=FHRHE AR TEEIEK
%’cgo
[0073] E#% FENEEHEASEMNYE HRE
( mean squared error th Bl & BR % H 1§ & Z 5 B
(Euclidean distance) ) » HEWNE K E&H %
® A IR ARKIEANIREEFFIREN — @K
"E_*o
» [0074] E N L i B B & @ 89 M M E B R &
(similarity thresholds) FAIRKBHETENER > B
JHIEENFEE (LRER UL BRREBEHEMN XK
MEHZHEUE MR ENRERTBEI 28 NER
(within-class) HUEMNKE) - EHR -—EE4HR
EHRRBEFENHBERESRS  ZRANBEHERTHES
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BT —EBRAEBEAT (fl) PEBZEH > 2
—ARBZBEARKREERRBHE NEBRELEREHBZ
EHEERTFEEFEBR EHERZHELTRG H# KKK
RUBKRRE @ T BT B /Y I {3 35 B 2 0 8 o 28 A B3 & iR
TELHBAEINBRERPRAEREZE — S
( single distance metric ) FT & & < & & i
(nearest-neighbor) 73 & - AR EMESEHRHN
HE-HFHEACEREENENNHEENN BEKREFSF®
‘ (receiver operating characteristic, ROC ) Hj
# T ZEME -
ok o H AL
[0075])] HAkRBZIODEEEFR —EBEXRTURE
THBEFNAAEHFEEBIN S EBXEEETRSE
A 2 2% EM (robustness ) - ffF — X X B &
(cross-validation) HAXREHE BXREFKHFEH—
EEEEEMBAAER YUEMAEBBESESI K
o ER - AEHAREHNZEEE 28 (B0 M EEDEE RS
RAEREEANRERCEBISESNVESEA) %
- HHEHBNWEEEBINEEEFTBE — &
(leave-one-out method) #HI - RESEAZYE
ETRBEHAITHAEMNSFTHEERBIIFREN P2 FR
HEZHBEBRUSE -
[0076] 6B RERZFEHEERERNRELIS - £F
BRF(UEABRIXEBEVAR ) BAIEKERERZ
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MAMERBAMAESHIEER RBEAKRBEER IS EDN
EHEREHXFEIS. 0%  FTEBEERI6O HRXFERE
MRS —BE BFIAREBEEEBPRIIRERL Z H#HKEE
LHEKRREER I T ENEEE - BEBPHAECEBHE K
REERDDEZEIONLU L BEBRSEBEEHEEXS
100% - FRWEENE  XBUHIH AEITEZNEFE
EREBPAENKE CEFIMAZREHANE D AHAER
HERSELVHAEAERAAERBRRNER B B BosHES
@ HKEAHABEHNNKHERS MILARNELEHKREEEL
MM PERNAESGOBEESESBL A KE P % H
H (ETRAEARNBHIHEAERLES) RN XFHZ
MAERSNXRAKAHNBEERZE (LREERRTRE
ZoPMEGRBEBERIT —EIINFELH K (pre-rinse )
REMOBEHEL) MABITAMEEEH S LB — B
EoOMAHBREEEATHNEE (HENREREARET — K
Rz EHALO T KEAREABEHER T E P HZE
® =)
I B {5 EF B 2
[0077] ZW LAk  BEREQHUER NI ZWE AP

fH#T1 & &Ry -

AP
0=
Rf

(0078)] EBANXREBAPAHEANEHAIN HWFMHEESE
e IBO RERSIEZIEMREEEEE N EIK
BLERKOBOACEZNBEHTE - HABZHR TEE
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EEE  BULERFERE S ETLUBEGESSE
MPZ EE (ground truth) ViR & 56 % E EH &K
BH S RKBE - BTRNHBEERMEMRE TR (B
BE.-AE— @SB BN EE S0 SR
B GERR-EE_ESEG SHEGAEHD &
MR S A E R TR 2 IR, -
& 51 98 B B P
[0079] THESEZENEEFNANRGE L B
@ THEELEHEMTHSEEKREETE R ES
BB BEBAEERFEZEE 6 RS E
PR B R A R CAE o B0 B K R K R G B 6 R
F B AP — R R B TRk R -
[0080) 7615 8 o o /8 5 2 ¥ & f& 3 69 % B i bl %%
RBBEBRO SR SN EEEBHL - Ha « HS LR H7
(I F S )R Bk BE T R M A Bk RS EE RS
SRR AR B ENE AR S E A BRA
Q@ b kRTINS ® MR, - D
BRI R K R PTB BS R BBl 2 B D S E AP
¢ f5 B B A U (B I B ch B0 VB - U BISE & 45 5 v R 2 B
SR (ERESZ MR, - bR F 5 % B R
2 (MARSRARBE) - AEBNEE TN S EZ
F1705 o
[0081) BHWEEREMEEBEO=E (HI - He -
HS) BIERE%MERE (REH0.16 GPM) + H T
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HERNKRBLEERWHREE  EEENAEREE&ESB
H7 SEREZEB20% HEHEANRBRASLZEHNMUE -
AM—EAEEARRASEENBKEEL - EHTH - B
DRB G ZRERKEROFE KRBT BB DR EEE
FRAKEOEKRKBA EREBHEASH KGR E
EB AU /KBEES (head pressure) #H G B E - 100
EHMAER EABAIHFAEDAHER MG E R SJHEE
B KEREE BA-FTEBKEERED - GEEBENTEXE
@ ETHWRAARE - SLFH7R KK PR XE E @E
RAREHNEE - BEASAHTHNEE S KBFTIE S TR BR
BN EFHERELS E0.15 GPM (SD=0.18)
Haed4.5% (SD=3.89% )
EEFRABRCHEWPIBNR,
[0082] HBE_EHEEF REEBP -/ HEHNWBMAKE
EHRAKXUBEMEAR,  EA UL -/ HEBBPAFRRKKEIL
BEGENREEARLEERZSEN -FTENEEE
® R-H#RXREGBETISERFINBRBESAIEN  EB
REKEREEREEMEANZHESZEARMEE AN E
Z-Pl AR EBREPHNERMKESE E A B KRR
TR - EEBRBREEMAMER -
[0083] RIZERZEMBEIE ARSFSUAETHHES
RAEEAE BE-EHEMUUr -—AHAENH EHUER
FREE - BREEVHR  HERHANREZLER
RfE - EERMEANFIEAREHETESAAANVRE
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e B EERR AN N EERELE - BT R
B RMME R A IS (THERARERE TS
B BE BEAURKEY BHEEE (Q = R, *A
P+ b HEbBEM) - SHEOHEXARIEHRE
hH R B BB E M EE S A RS
T - R BT ORI G0 B A B (B R S [
EE MR E AR LB RF Y Bl T 2 EE180
st E 182 184 - 186 1884 HIfK3*xXHI1 - H4 - H5 LA

@ RHT (B KPR R R T R

B A0 b )
[0084] EMBEBARE  FHEBRRD T 74%
RS EE0 27GPM - T 8 S e
S B R EREI0. 1 1GP ML P - 55 (6 4] 14 46 B % =
Dl B — M b (generalize) 5 &Mk ay fIFY » (8 2
ME-BE- NERBEGERS S S E S E
Bk B B E B A -

@ cowmm kR mEEEw
[0085) WA EESHE 2000 7N B11ESD » X%
17 L1 0 B P R B K B M 2 R B DB RS
Bt R P ()DL 02 @ AE — EBEMES (13H2)
204 K — EWEHEE (1Hz) 206 « (B3B8 K 2206
EBEN AR EEER208 0 N EL RS 2 Y S
SN ABAREE —HAHWEE (BE) 210 K w
SAE T BREATREER (B 212 H
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TEHRECTHEEHEEREAE E2 MEELHEHMBSER
2 | O EHIHE2IHE  HEHBMAEZTEHR218 >
HEAEHZHERERHEBOKRERE (time interval)
UEAEFZENREBRRE (duration) (20 &k Ay #f
ED) B ZH  RKERKERVIEREFEEH214 I
BEHAFHV —REBMmME (local extreme ) - k5t 8
EfXREBEREBAZTER22S  HBBEHFL-EEHZENH
KA EG - - REREH (LLEE ) 2260 T E B2 143K 3]

@ (ZRABEEFEB - F_HATRAE =2 HHME
228 EMEERBEEAEH 23 0UBEERLSREREE R R
204 B AR - BEHAEHEE  DDEREHEZIEAG
(feature) ZHER - W  EEEBHHRBEFHNESEE
IREBRFEEBRFE GHAZFC ZHEFE - DIEHE
RREMMHEHBZEFAUA T ERMBEMAEFR(XAZRFTFIE
fEE ) EMAEKR EENKRRBLER232UBEE
wKiEEP (BRKR)

@ [0s6) rEHREEBREER 2HE —FEE
AE XX BEREEARREA2260ME _HERR
E UL EBEHEEERTLE BH222EERBER
BERS<BEARP(OURMEESEAEH 0L A -
[0087] #EH12B4 - MEE240# /R L & F & @
FHERRULARBEGHGIENGI SR EFRRCELE
MEMEFINEMEBAIHTR —HEAINZRMERBH
EHWMmARTEEES (preprocessor ) 242 > Hg R
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HRY - HEBAY UREBARSS®E - BEHARS
AT R B R 2244 L ST A IR B @246
I8 - AR E —HB (alignment) BH 248 - [
TR D R B L W R R R
HEET R BN MEEERERSEAERG
BhHe B rORE (LREEEBENBHEOEN) - B
B A BT ML UG R M R E G B 7 9 R
2 ES R A -

@ [0085) NEREER O IHHARSAE BT
R BB 250N M A 2 B AR S A5 1
Be o BB LU L5 A T B T R R R 5225 4 1L B
A BB AR B B 256t B - AE B IDE U % R E
244 - 2500l R2SAEAMMME X T NERKME
PR MR 2 S - R DR NS A A
BT B B SR B W U B AR 09 AR B M
OB E R R B 0 AR B0 -

® [0s9) HETEBEEE2iTBEEANREE R
(P82 ) 260 DRELREEBEES — B/ 8 -
BBIM262RN  BET RS KON EER248
OB RS BB ERE R 256t R KA TS
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