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1. — P T BB 28 I PP K5 15 5 3R AU 38 Ry, HAREAE T, 6 Je i — ik
B TBOR I I L % VADSRAE HAL 2% L N AR KPS A5 5 b B A3 M A L S s e | B A 8 R A R A
BB PR RS 5 DA 7= AR oL BRI 6 AR IR B R 4%, BT IR e il AR ORI
% JH I AD SR RE H 6 T 42 B BT B AH SO AL FE A e, BI04 PR 55 AR 2% 5 BT IR B A TR Ak
TR RSO RE , TR ORI AR b FE A L ik DAY TE 77 AR H B T4 2 I O AR IR Bl
2 BT I Bl A FEOK b 3 AR A R A 43 71 55 Bl A AR k815 5 b B A M SR A 4
o, BT B A SO A FE AR B A P (5 R B SR B PPG K H8 45 5 i 5 26 3 il A4 Jik
FHIEAS 5 AL 7 S B se I 73 A AL 3

2. MR P BURI SR L BT ) 22 T A OK 23 O PPG K 38 15 5 R ERAL 8 R 41, HAREAE
T B B SO A 3R A B 1% 100K Hz (19 77 P45 5 28 BT iR BUAH 2R A5 e 1%, i 3 i AH 30
AR, I S 15t 36MHz 1) 7 A5 5 2 Pk SR UK Ab PR A

3. MR P BUR SR 2 BT i 1 22 T B A OK 23 O PPG K 30 15 5 IR ERAL 3 R 41, HARAIEAE
T, FTIRDAJE F 7 2B Ha B R I8 AT N 1 00K HZ [ 1E 5% 18 1115 5 2 Frid ROt AR KBl H 1%

4. R HEBURE SR 3 BTk () 22 T Bl R FSOK 23 (K PPG Kk #3015 5 IR EUAL 3 R 41, AR AIEAE
T, R BRI  3 AT 28 SR S6MH2 [ 1F 5% 512 5 45 BT iR DA Fio 77 A v 85 o

5. MR PR BUR SR 2 BT i 1 2 T8 A0 OK 25 O PPG K #3015 5 IR ERAL 2 R 4y, HARAIEAE
T SR AR TR 8 U R B A IR S IR 1) AU vy 30 2 JOK i AN A BEL 8 I8 2% 5 BT IR L2
IR O B B e R

6 . HR PR BRI SR 2 T ik ) 22 T B R 5OK 28 (K PPG Kk #3015 5 IR EAL 3 R 4t , AR AIEAE
T, BB AD AL L B ) SR ARE AR A 100K 2 , 3185 A 5 A5 5 7 TR BRI O A B AR e,

7 AR BOR R 1 22 64T 3 — T 34 149 225 T B A K 2% I PPG K 48 9 15 5 FR B AL 28 &%
g, R AEAE T, I SR O b 3B T X PPG KA 38 15 5 34T BN JBOR RIALFE , Fif ik
B TR A PR AR A, RE AR UL PPG TR J7 98 25 2 U 1) 2% « ) AR BB 7 A B B UL s e |
BAH RO T AN B8 AR, B B ARECBUE 7= A 48 T AR S ) B SR B8
FFIE T B AR BCEUEn I B i B AH TSR A BEARER TAE 5 PR A U PPG K438 i A= S R 4 SR AR
(1) B UG PPG K A8 1R TR 1) 2 S, I8 B AR BB n 1) 35 S 82 3 i ik 8 T 1m) 3
4 %t 22 WY PPG KA 1) 9 B 2500 28 BT 3 8 1) 2% 5 Pt ) i) 455 0 PPG DK 4L 1) i 2 B o
AT, 83t T I ) S R PPG K8 1 558 5 U 26 8 P SR AL e P AR e v 35 I e AT 7
S 5 R B TR B AR FBOR T SRR s BT i SR OK T SR H 2ie 32 1 15 5 34T BAH 0K
(BT 55, DA S I 2 B & FUBOR AL R , F ik Bk 1 20308 94 A S B A5 s e 2 o

8. MR HE BRI R 7 BT 1 2 T B A OK 25 O PPG ik #3815 5 IR EUAL 32 R 4t , HARAiEAE
T BT Y 0] 8 SCAF AT i B B804 A2 7 51 BR 0, FG 7 2 e ) S B2 DR Tk AR PR BT 1) =
AR s MR 1 SR BCEE n 1) 30K I e a2 MR UL 4 P B bR B s S e 3 Sk 1,
5 380 3% 2 () B FAPPG ik e R AR 45

9. MR HEAURI L SR 7Bk (1) 22 T8 A TSOK 28 (1 PPG ik #5815 5 R UL 38 R4y, HURRAEAE
TS HE TN, A S %5 5 RS H 2% (5 5 DU PPK A 4% 4
[ 06 AR SE IR ), SEAR TR ROt AR R B N RO E 5

10 FE BRI EL R 9 ik (6 5 T A BOK 25 FOPPG ik #3015 5 SR BV 3 R 4, HUAREAE
T, BT B AR SO A FEAR R B T 06 PPG Rk 8 9 15 5 AT R AL JBOR AL R AR5 P D 3%
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SRS, WIs6 1 B AR B ;

B BRS2, G AN A EUE , TR A BEALIE 5 KN EAT I A B AU, v B HE S
(Y & 155 ADRA: HL B ) SR AR S 3R 2 T P L 481, d A PPG AR 114 JT 1A -5 AD SR A v B8 114 R ARE S
W IR e

BRSSPI E SR ACBUEN A& I8 B i K ARL, 45 A2 W45 o, o 705 U b 4 22 00 R s4

B4, BARBEMEn KL B s 5, 285 18 P id A AU PPG K I8 e A2 4% v S5 H 4 i
5 SR B LR LK) PPG KA ) 588 S BBUAEL I X PPG K 4752 P o 5 BB ELBEAT 181 1) 3 IR AL
W 7 LR AR TBOR T 55 s R D BRSAEL 2 B R ECEUEn BE WS 1 BEBR L JUI 5 )l — A 1l it JA) A
(R BR B RO ANAL 2, i HH (LS 4500
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— T E T i AB R 2S HIPPGEKIE R 5 SREL IR R %

BR G
[0001] ARSI Je— MBS A5 5 SR AUAL 3 R Gt , JU W)l — R T BUTBOR 23 AU PPG
KIS T PREAL R R4

BREAR

[0002]  ER} 7L LA PG B 2, N SEAS AL G ) 238 B 25 PR 9515 5 1 AR ER )
Pl R PO E  LEME SR BOLE 5 W& /MR P Fi3 b I & 55 U, 18
WK R 2 REH R T IRMESEE S

[0003]  FEIXAEMIE SN, — DR “Rga 15 5 1 U™ B9 2% S BHEHTE AN AT AL
B, s 5 SRR A B S R ECR B s B 5 BAES L HEE X
Fe HAR B (A AR /N LAt O B, 38 % LA EA 2/ T 2R E L 5 25 08
A I 5 AHHE AR AR R /A, — B IX RIS K (5 5 SR BN SR 5 = rh AR XEE
e HR AT T B RN o AR AR 5 5 DL A DN VA A A /N AR e B R 124 4k
BRSSO PE AT AEOR AR PERE L R G0 R RE ML AL IR L 2 L A 98B AR SE
Jitke

[0004]  AEAAT FR ERfel 5515 5 (0 B AR AR 2 A7 H e AQOY BORT B2 1K), — A2 T 4000 D8 Y 3 1
AT ZA CRE T RIS RFE A AT BRI, GRS 15 5V A S BRI A AT L
P I I BOARIRAF G515 5 15 B o ARG MR 85 15 AL TN — B R I B, B S £
FRARE ot 8 et (0 FBOK 5 » AETBOR AL R Fp B BOK S x5 5 HEAT B8 I8 o B X 15 5 2R A
i, BE B R EE T o AE X AARPPGIKAEHECX M 515 5 1 5 A, Fir ik PPG ik 4 35 Al
T AR B AT AARPPGRK BB P 55 15 5 B SR IUEOAR LU B 2% L plA iy - R
fERBA B f5 1 LA

RPARE

[0005] A< WY I B2 figf phe (KU B ] Ut 75 B4R — P 4F BE B SK B AR I PPG KR 5
(RIBRER , L4544 fa7 5 10 T BOREOR 25 IO PPG KRR A5 = 1R UL 8 R 41, B BRI R Gk
AR, 32 R R AARPPG KRR IX PRl 95 45 5 (K R AU 2 im LB IR LL I H K

[0006] it , A S B B 3t — it T UM TBOK # AO PPG K #0715 5 SR HUAL 3R &R 4t , 0 - e
B AR RO R B HL 6 S ADSRAE HL 5% L A AR KT8 15 5 AR B B AL B | S A U TR
Kb RS B AP 5 A B DAVROIR 77 A FL i M A 0t AR SR Bl L i, P DG B — ARETTBOR
TR R B L ADSRAF HL I 12 2 P IR UM IBOR AR BRSSPI AR PR L 6 5 Pk A
JBOK AR BB AT T, Ffr S8 B A TR A BEAGE Rt ok DAJRE I 77 A L S 1 2 ik R e — AR
BBl i, P SR B TR Ak AR AN S 7r AR 2 55 55 i i N AR KR A5 5 A HE 0 s e A
e o, PR B RO A ZER A R AU P45 AR 5 4R R PPG K A5 5 i, BB 2 i
A AP 5 AR W R SE I B AL 22

[0007] A B — 20 AR T, BTk SR TBOR Ab R A ey 126 1 00KHZ ) 7 5 5 B T ik
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BRI R 65 AT R 1 5 TR R B 55 0 B4 S A 36MMH 2 ) 5 A 5 B T A O b FER A
[0008] A By — 2B U BEAE T, BT IR DA 7 A2 L i R I A3 9 100K Hz 14 11 5% i 1) 5
TEINA R AR E KA

[0009] AR WAk — 0 U BEAE T, BT B TBOR AL BEAR B A S 13 g 36MH 2 [ 1E 9% A5
T B PTIRDABIE T A L B

[0010] AW — 2 AL T, YRR AR TR DB L BB 8 A O R IR % i 1 2
JBOR s A7 FEL B8 A » T XU 20 e 3 o JOR A e el R

[0011] A WYYk — AP B AE T, P adh ADSRAE FiL i ) SRASE S92 9 LOOKHz , I3 R I 1Y)
155 7 2 Pk BB AL AR B

[0012] AR WA EE— D U BEAE T, B B IBOR AL BB T X PPG K I 15 5 BEAT 2
B TBORANARER , P SR TBOK Ak BEAR B A0 FEAR AU PPG Ak 838 2B 2 TR 1 45 B SR B
A2 RO P AR U T SR R s e A B, ik B SR BB E A & 77 4R
BT B PR BN, R IERE B IR En SRS Pk BURDEOR AL B AR B AT 5 Jrid A= U PPG bk
TP A AR PR AR SR A5 PPG KRR ) B 1) SO, I8 I B AR BB n ) 3 K SR 3t
Mo B T IR I 10 B ST, ot = BT PPG K 495 484 F) 9 P AL 225 P o 8 1 65 5 It 1 i 2 X PPG
UKD ) 9 B AT TR ), 23 R 1 S T PPG KT U8 ) 9 R A 3k 28 Pk A U e 7
fe e b IR AL P 5 S8 5 A3 22 P I B JBOR T AR 5 3 Bt AR JBOR T SR B x el
BIRAGE 5 BAT BRSO A BME T 55, DLSRBL R BRI 5 RUBOR AL 28, I 385 P 3 1 B JE A
BRSCIUAE 1

(00131 AW — D R AE T, IR O 1) B SCPRAT Aol 1 2008 22 13 51 R B, 1L /7 31 B8y
AR KN KRR R 1) s KR RS 1 PR B n ) B I a2 PR UL 538 2 B
BRVER A 7 SO 0 B SR b, 3 1M 45 2 2 A AL UL PPG K48 K A s o

[0014] AKX — D UGEAT I BHESH G SRR, Prid 275 55 i A S H
275 (55 LU PPGIbK F 8¢ 1 I (0 ROt AR SR, FEA5 ik 200 — s A i) e
N FIIE L -

[0015] A WAt — D AL T, B BRSO b AR X PPG K £ 5 #EAT 2
B TBOR AL PR AR DL A 3R

[0016] LRSI, HI%H 1k B ARBCE N

[0017]  DYRS2, B A\ r MR BAE , IF 4 A0S BEALIE KN AT I AR B8, v S %
5 Y A 355 ADSRAE L I ) SRAE SR 1) R L A5 5 d 9 PPG IKATHRE 1 J&] 395 ADSRASE HEL 4% ) K
FE R TR A L5

[0018] P ERS3, Sl B SR EEAEI AL T I BN A AL 7 A2 WU 45 3, 4 753 Dk 4 2 0 R S4
[00191 P aRS4, B ARBEAAn LI B INIE 5, S8 R I i s A A PPG bk i R AR 2 T S U
2RI ARECEAE X LK PPG K P8 (14 55 B AL, I 0 PPG BB ) 5 L AAELBEAT 14 1 3
B AL 75 LR OO T 5 s SR D BRSAEL B A R B E n B 5 8 BB L U 56 B — 1> TR A
JEIIC S B TR ANAL B, At AR 450K

[0020]  SIUAEAAMLL , AR I A S RCRAE T« IR AAAPPGIKFIBX Rl 95 15 5 3t
1T 7 A B SE AL IR, (45 AARPPGRKAEHEOX R 55 15 5 NI RE W8 3L T FPGASK LK) B AR TECK
AL BRI BEAT SR B ORAAL B, iR (1 — > 52 B HLAT R PPGAKFI I M5 5 1R IR St »
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AR I AR el s e S 2, A RAE ] T R GUAS, I B AR IR (E L, fE R R R B
NAETIPPG K8 BOX P 5515 5

Bff 15 BA

[0021]  J&]1 & A% K B — Fh sk Jiti 5
[0022]  [&]2@& AR B — Ph sk it 5
[0023]  &]3& A% B} — Fh <k it
[0024] 472 A% B — P Lt
[0025] |52 ARk B — P St 5
[0026]  &]6& A% B} — Fh <k it 5
[0027] &7 4 AR i W) — i it 497 ) B AH TSR 28 1) 2R 4 S 3B T IS

[0028] &8,/ A< i BH — b Sz it 1] 1) AH I A2 (0 A DG A i S Eon

[0029] P& 92 AN i B — ol SEZ i 81 1) B A TSR 2% 1) B0 s ]

[0030] (K10 A K H]— Wj&ﬁ@ﬁﬂﬁ’]’fﬁﬁﬁﬁﬁ(%&ﬁﬁ%éﬁﬁa

[0031] K112 AR B —Fhsk i) Elﬁéﬁz?’fﬁﬁﬁﬁzjﬁ%%%EXPpGﬂﬂdﬁiﬂzB@ PiE TAEGFEE

IRt ANy
mﬁﬂmﬁﬁrﬂﬁag
(e AR (R PR 2
e WE%%@%%F@@
P17 XK et 8 TSRS e 1) L i i PR A
(1 75 FEL IR A 1 VL it i BRI

s == = ===

BREHES
[0032] "R AR XA R B BOL) S E 2D RN U
[0033] G 1B » AS AR A —Fr T B AH OK 28 I PPG KA 15 5 R BV 3 R 41, B4
TR AR TR 8 I L i  ADSREAE FL % L A A P8 A5 5 A 3 - A A | B R AR L B A T
KA IR AR A PR A R 14  DAJRE S 72 A HE R0 R 0 AR B s L B9, IR Y6l B T
R UE I A o AD KA L B T 22 22 P A JSOR b B AR, Pk B AH 2R A v 12 5 i ik
FETBOR A AR B AH T 422 , B3 B AH SO b 33 AR B IR 1 DAV 7™ A v i 2 422 22 i R — il
EURBHL B BT IR A JEOR AL B AL AN B IR AR 43 ] 5 BT A AR KRS 5 Ab R A A i
FHIEHE s o, Frod B AH SOK Ak 32 AR A B A B0 435 0 L i 2 B PPG K (5 5 i » RIX 2
I NAR KSR A5 5 b FR 4y Hr A H SE I 43 By AL 2
[0034] {15 —HRI AL , AN (9% O 7E T 308 b 5 A TR Ak B AR RN A A Bk #8815 5 b 2 43
*ﬂ%ﬁ%&ﬁﬁt%l FL S BRI 5 ST 7 22 T B AR 8 60 A A4 PPG ik #5898 3 P il 55
SHEE, Ho, B B A O AL B AR IR E 1Al tera EP3C25F256C8FPGALS F 3L IE,
Fﬁi.‘Md:Hﬂ‘dﬁ&ﬁ S Ab TR A T R HLAR 1 I3 ARM cortex A 11 STM32 % A\ 2% b F 48 S
FPGAES F 32 B A7 33 BT I B RH T A FE A5 B o A TR 28 B AH DG 2 12 1 4 i), SRIRLPPG Ik 48
BEIIAE 5 FRE S O A4 PR AT o STM3 218k N 3 AL HE 2% 5 22 40 37 A AR K815 5 19 )5 3 41 A
THE AL, BTk S B 2 B R0 B 50 A PR HL S o A A ' L 2 A A U8 AT SRR AR 1) 2
B, B A A2 o 25 ARV A 0 R i 9 2 BCRT LASR SRR (B AN B R 1 70, R ax A
QAT 4 B ATV R AR AN A AR ) i, 3P i B 43 iy Ao SR S b 8 TR b PR 25 R B4
TNAE SR AR T B R R AL A% S STMB 2 ZR G0 1)V e B 5 1 b 38 45 S S 7R &8 4 L 1) T AL
LRI IR B, A & @A P BOR K AR S s o BT R A4
[0035] A 45i] T 3 R 5K 4o FER AL 435 1 OOK Hz 1 7 W13 5 28 I o B R B 3% A FL 1, T 3R
BOAH B 5 A0 FEL B I 1 36 MH 2 1) 7 8 45 5 22 I B AR SO A R AR 5 BT IR DAYE T 7= AR H %
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AN N 100KH I IE5Z S 5 BRTA R AR E KB %, N T PP AR IR A — A IE5Z A il
1B51, FTIR BRI B AL B A e 2 4 22 9 36MHz 1) T 5% A5 S 2 T IR DAY T = A L i L S
FHH 52 25ALDDS ) 7 2%

[0036] A Tt i AR & U B () PPGITK A o AL R 2R 1 R e I IR 5 R L B B 2%
(17, & 4 100KHz 1E 5% 15 5 8 i) J5 (1 PPG KA 5 5, DR, 29461 ik S i — AR A8 ORI He
S A0, R G R BB 140 O 8% 1 348 25 TR 8% FN50HZ [ 77 BEL 8 38 28 , Ik XU e I 35 BOR B8  &
SR A s TR AD S RE H IR [ SR RE A 22 9 100KHz , 345 B RE G 113 5 05 & B SR OR
Aab FRAR R o

[0037] {45 —4211 &2, A0 IR IX S EOR B kR e A 4w E 820 L, FFA
FE P RE PR R W A PR ST B, Hak BRI 45 I % B vt 2 W0 AT A AR B s A )KE R
FH IS THD PR 3 5 3R AR R R 10 B 3 — o AR 8] PR B A SO A R AR AT A DG PR AR 3]
FOk 3538 PO » T B R S A A FER AR 422 R 1 KLz SRS 2 1) 308 ) A A JOk 4808 15 5 A 43 B
T B 26 Ok A U B b, AR KA 15 5 b B 4y B AR B AT Ja S A, IR e B A AL
BUE T R R B SR TR

[0038] X 3] T~ B A7 At (1) Ik 48 A5 5 B HUBE A, AR 48] 6 T B AR TSOR 2% I PP K I 5 5
e HUEL A IR 8 B (1) i, A4 T — AN RO A R H1660nm ) SO B 940nm ¥ O , B —
A Z s FyAME FH— A R S R G 5, T SRR DU, 3 A& S U i
DR, 1P Gt 2 RS P o v ELNR 75 SN, LR R i 2B o

[0039] >R FH 325 55 U1 PPG bR 481 Y8 1 A o 28 B 2l R e R RS 48 ETF R 1Y
— AT RAE s BN Wk FE 0l A AR NZ R B G, Yk D T 0T R 6 AR, JLH R LR
T2 B 3R R PRt £

[0040] &I 3T %, 445 1) BRI HE R 7R3 /N e TR P9 AR AT, R AR I F R AR OK
YO AR, X PR AR 2 51 R AR B RS, H S BRI B 5 5 IR IR 1 30, B
i AR B BX Bl HL e P OR AR AE B 8 IO, RO A 0 2 DR DRI B ) A2 A S Bl S
UTH) A8 AH T -5 S S B L VAL ) ) 20738 4k o DRI, 36F 20 — W0 06 25 B IR (K B 3 5 Ko T
— M HL %, R R AN IENPN = 901 35t AT LASE IR R 473K B, W 4R
[0041]  pH T2 BIPPGIKHRI (5 5 AR LI5S , HLAZ 30 Fh A Fme 75 1) T30, JCH 2 T He
50HZ 5 5 (14, BRI, YR B U B 115 5 R LU BT 210, 75 BT U 1 2 UK
5 T PR AR PR v 8 2 ALK 75 () JHOR #RARER , I AT A A DRI o Forh, 75 S XU 38 A 1
KRGS FIPPGIK IR A5 5 AT HOK, Jor g S 2R I an 5 B 7 o

[0042] 55— ity bz ie L B AN [ AS 91 2 HH O PPG K FH 98 15 5 SR AL BB R 40 A 3 T BAH ik
R ERBAT R S LB AIE 5 3 JER 5 B DA AN T8 B8 T T A R 3 25 , = A 7 R e G gk 75
AT DL LB A O3 B B AR A IR It J5U5 5, 0 TG 5, fE E % 1 1T —1N50Hz
(1% 77 PEL 918 00 8 2 P i FL () 75 (5 5 i, L PR BRI I 6 TS

[0043] ALK (Lock—in Amplifier) (L1A) e ARG IBHT MR AT — FFr A, BUHBOREL
AR FR A E IR EA « HERHUH 9515 5 BTS2 A2 BN B A g5 45 5 B0 , i s
T Ak H AU s ) ARAR A AL B S AN RS B 35 5 SR I R BB e F 5 A B HEARA
AL LRI e 3, B AR s ER LG, b ge 7R o, WS s E IR &, B R 2 T
5 SRS 2 /M5 5 A B AT B AH TBOR 28 1 AL 38 7 V28 A4 I E 1 85/ MG 5 o —

7
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ANHER A0S 2, FEER IS 2 VBRI B, SR 5 2 o 5 TN M) 20950 T B84 2 HEAT SR
K FLAE 1 DS I 50 S 0 AT I8 SRR B, B 2R B R A (T 1

[0044] {45 B0 A , BUHITHOK 28 B R Pk B AR ATt 1, Acb T80 25 SR I ELE 06 -t
£ (PR 1), MR A 1 R AR 3, RO 28 1 52 P 5 B0 2 - S (0 % 1+ (1) 6T B 3
s i ) A 12 2 A A e b 2R (PP S, BT DL R B e O LED AT 18 1
SRR B (S (0 T35t 2 A A A0 o o T 25 491 R R A P2 30 1 72 A A5 5
K7 2, BRARMEHEAT V), A58 T BUIOR 28 HEAT A0 38 o (2) M TS B 0 A5 ke
JEUER A1« EE T B SOR 58 02 F S A 135 5 2 VR R R s 5, A 1 B i g — A
“RRE AU HO T TR, DL — S A BRI B ], HCATE — AT LAY TR B 15
TR SR P S A 5 > — AN SR 30 £ EL T2 b, 3RANT— B R RE 300 24, T
5 A O SR B W T TR, — M5 5 304 JA M1 B AT A 95 125 2 (O Ab 3 S R —
FRBARBOK 28 25 TR 1135 5 K 200 S0 B 10 LT3 A SR, LA PR T AR IO 88, 83
AN R O SRR L AN £, B BB A S B, FRATTEUARE 3604 1, SREBIAR
A TAESRER K 2 AR S 2 1360 77 65 « B B, 8 S BRI PPG A E AT 8 8 K A4S 4ot
3ok 100MHz , 383 2 40Mhz , 33 R85 R JSOA 98 A £ 7] DL &b B8 5 R0 . 115 5, i A [
PPG Ik 32538 A7 73 NS 2 7Y 533 2 A A9 S B T B M T A S50 AP PG R % i 55
15 B HEATAR B AR EE—A A

[0045] {5 A2 1, A 151 ik 3R Ok Ak 388 RS0 58 B AT A 52 BT SR B A A 4 Sy —
Bl A 5 EE A A%, HE P L B 2, T L R AR S B AL T e B
AN B N IR IR IR HEL B A RO U (PSD) HEL % VR VR 4 HEL B A /D HAL i W DPS AL 3 28 12 D/AHY
AT R T VBT AN BRSO 25 Hh (5 B9, 75 B0 I Y A S M U R, AR+ AR
H VR EL AR R I B 3 2 R — AN IS B o — AN E LI5S ZIE R M S
ERA: 8 = A« sinlwgt + @1 AFEALIIEE S A :Nosie (1) =N (0) i REFIA AR
BEATRAN, P LA BN B 5528 - It = Si0 + N{t) = A » sinfegt + @) + N{T) -
OCIE B W S S RBE ML MR I T AN M B M 05 MR U R B
ST age) < bEgy = dt L, a (6) b (6) 4 B2 75 T ORI MR A A 25

R =Hhme .-
wh T T 9%

TN S0 5 s 5 ORI AT I 2% BSB89 RIA RO Y} = B » sin(eet+ @) @
RLAH OGP R B G DN BE 515 BUA BV 2., 10 5B ANAH SR 75 A 52, N I BAIESZ (5 5
Y (0) AN SE 51 () J9 ], 5 1 HE EAE DA I R K1 K0

Vi et e b S a N
Rooy B X LS & R
wY B R i "
AR N
TR
S S
B3 93‘:1“*?
Sy SRR o R O RN NS R N
= N | Weainingd b s N s inlngd S
i 3 e\\%*? 4 oREY
AT Xy N R g ' SRRt s 2 SR
== AR B e Sl b piat S e d ML B s st st
R Taay SR f“\?g{\ ’ :
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[0046] =L b, BRI R G A% O B I A AR B, t 2 15435 5 S (1) Bl
5, BRZHE SR, & — DO M EUE, @t 5 i E 5, 7T A3 BIABFAA I R85,
BEmvHE AR
[0047]  H5 Wi 0 By & @& AL A0, MR A N B OB A 4 B BL v 0, B DA
limp o 3 f NGO B sin(eogt + @)A-0TREATE HERIR (55 HB A RABA 36110 70
a3 o [F FE, AN 2 AN R A2 A5 SO O PR A WUt 2 R I HEAH DG AR 55, 1845 th 1 PR A2
FHA A B AH IS A U R B0 55 ) 45 SR AT 2
[0048]  7ESLp B A AHTBOR &8 Hh , FAT s H T A M I B IR 3, 1 5 75 BN B Al i)
HEFRAS BIRAE SHEAT IS, Wa sin (wot+ & o) 2GS G T, 1 Hrhami2& 7 24 1)
B9 WEANBAHBCR SR IG5 s o, RAB L2 5 125 A5 57 LA Ha
sib (wot+ & o) M X by sin (wat+d ) FIEF AR, Hba sin (wot+ & o) &7 EHOK KA UG
G, Zba sin (wat+ o) &R HIER ST, Z IR SR E 0B 9P s boe H B &
Hor 85 THIEE, Irid iRk 1 2R RIS 5 R UM IR
[0049]  A4h, FEL(E SR — DM Ha sin wot+ d o) FAZE—KERARAE IEZAE NS %,
WAZIE TR EC T o) =a’sin (ot+ & o) , FIHRESS  SKIMME 5 1 Feitiaa Bl LU
Mgy
= a sin(wyt + ¢ ) *[asin(wyt +d) + Y b, sin(w 1 +¢,)]
= @' sin(wyt + ¢, ) * asin(wyt + ;)

B RE S+, b, sin(w,t+4,)*a sin(wet+4))

e
=80 "y

= %a'a cos(g —¢,)~ %a’a cOS(2w,l + ¢y + ¢ )

1 i bk g : ,
+Z E[bna: cos(w,t+ ¢, —wyit—9 )-ba coswit+¢, +wi+g ]

[0050] b A(S 5 s o , MRAEAF L AR e R 2 28 A5 5 T EAHHa sin (wot+ & o) Al
by sin (wat+ &) FIEE A, Ha sin (wot+ do) 2T EBCRIIA (G S, M Zba sin
(Wnt+ & o) A& T RHIEE G T o 5300, B E T LA — D Ma sin (wot+ & o) FFE—FEH
PRAEIESZ A NS, VO E S B R BT (0 =a’sin (wot+d "o) , M AISRVESS , SCILPIA
BoikizFE T UHEBN N EESE S

My = Sy * 7 | .

= a sin(w,t +¢ Y*[asin(wyt + ¢,) + Z b, sin(w,t+¢,)]

= a sin(wt + (/ﬁ0 YEasin(w,l + ¢y)
[0051] +Z b, sin(w,t+ ¢, )*a sin(w,+ ¢Q)

_ %a,.a cos(4. — 4,)- %a‘acos.(z'wgt + iy +p)

] ¥ . : . RN 4 g . ¥
+y E[bna cos(w, i+ ¢, —wel = ¢ )=b,a cosw i+, +wt+9 ]
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. e A - L.
[0052]  EHmeosE— /E.\{a%',ﬁtljﬂﬁﬁvﬁﬁkﬁj\%zddcos(%—%)’QD%@ﬁH*/ME%ﬁ

JEPE BT DL e A b AT IR Ay, WP LS RN B &, BEmifE 2a sin (wot+ & o) 15 5 ATE
FEfHa.

[0053] il AR , B0 7 B BAHBOR 28 BE 00 M BTV FR 0 [ BERE SEI 385/ME 5 U HOR
FIHRER TAE o AH 2 A WAL FE T — At AR, g2 BTl E /5 502 YRR A1, B
S U I T ) A S T VR AT A I ) 6 HL A S EAS T ) ) o A — B A T A R, 2
BRI IROK 28 R G0 2 HEAT “YHI L DE” BT FAUMBOC S I X 1S 5 R — e
155, WE & UREE R H AT, WEEA G SB ANGEE R AT, YN R KL S
7E— IR, RGBT INE 2%, 75 B TR AT B, LR B &1 KRG 2 1
[ o

[0054]  HRHEH T K140 BT, BEAS S K98 BN, ISR R BV, VB A TR 25 1 e A Js 7 AT LA

s

V= E xsin(2z fr+p) ¥, = B, »sin(2r fit +4,)

ﬂﬂﬁﬂ?ﬂ@ﬁ%%ﬁiﬁ%ﬁ: . &= EE EE
F’;,XVMA:Z i 0xcos(E%(_ﬂ—fO)H(yﬁi—(]ﬁé))ﬁ L4

o 2 5 xCoS2z{ [+ f)t+ (@ +h))

Horp Vin SR NS T Vet 2 10 U I 25 (55, B MR A5 5 1 25 IR 2 B 1
o T IR EL, il 2% A B AL, 0 2 AR L, B Aer U FI 10 22515 5 (U IR AL, Fomli &
ol R 2 2515 5 P4

[0085] oL Wi (i ) 73 M7 A o ek s ] S, B TBOR #4003 7 — > el i ok ) S
DA R — K E T8 7 558 SN0 25 P A 1 15 5 o AR 308 I T B B B R B, A R
BOE — DRI L2 AE NS H 55, IS % (5 5 0 PPORK 7 ) A e — A8 HEAT 1 1
182 B B e — A R 1523 o 2 1 524 A7 5 3l A AR I8 AL 22 a2 B O
LeHABE R BOAE 5 AR T 1) 9% 5 2 il A2 A8 I HH B2 A5 5 R IR RS A& 22 K o AR I 1 14 70 B ]
PARITE , - B 5 5 52 %5 S0 TR I, 5T BLEE T 25515 5 AT 015 5 1 R
{8, M HARAIRAE 5 B2 B .

[0056] ik 7 B R ARG By, £E SEBR I8 A PIAS Il U Al vk - (1) B T A A2 R 22 1 47

£, MPEHZHE T LB TR, i—’%ﬁ&%?ﬂf PRI, AH 50 PR A I 32 5 19 45 R N0

BB 38— RHEAE M0 B8 5 SRR o (2) B TR 1 S0 A2 26 S 5 1
TR AELR 5K LB I RAT G , T LB SRS 52 0 W 4 AR F e
FEABIRBU £ AL AIER.

10057) {EBUHIBCA I TF 52 UK e 7 71 L G I IE30 U L 155 LA 5P L G R )y 9
B 5 T BE ) A7 VAL 5 2 TE B A A OB 20 L7 VR Sy
Bl SR S R B D6 7 L B LS T B R TRAR I B, AR, T
(T SR S 8 P 8 VR AT R R IR 53 5 30 B, S

10



CN 106618494 A w Bg B 8/11 Tt

vV 0+ §-<t<=t0+@+L (neN)
f, f, f, '
V.=
Sk A g \ "y 20 1 2n42
CRPRINE E T Bty I NS U WE -V t0+—+f—<t<—t0+ . (neN)Hr,
0 =g 0

o Vo X Vi o () x V(1)
EMAK:; KxV :g KxV

A M) T 95/ MB T IRIE N Eweak, Vinde R TG 5, Veer &R0 I FHIO 22515 5, noe H AR
P (BiEneN) , VE—MEME WMHKNSEE SHRIEE) , fofte il HIZ% (550
ZAH.

[0058] AL Jiik 428 e 2 S 2 () DI FlL AR el BB B (SO DG ER IR B2 N T, WARTi /g —
AT IS TR R R ER, XA bR 2 i) L B R Bl e A A B PPG Bk 88, 3t R 5 st 1) A R T
NARC BRI IS B B S8BT , 7605 B B, FATHR — MK B R OB E i 7 &, XA
BOB SRk &, A LU O R & DA — 8 A3 2R RO, 3158 e &k
BRI B s, AT BLSE XT1=Ti () « ATH AT LLEAR g A I B s 2 v, M s =vt,
XA AT LA A A 4 6 B[] 5 JXRE T DA AR A T1 =T oy o MR BIT ] AR Y, s SR i £ Je%
i B 6 L AR U B A I HE T SR I A S DY R RIS T Tiwe , HEU AR AL AT DL A

Ti, 10+ 2f—?<t<=t0+2i+i (neN)
Thy= 1 ms For, Hoh NIRER EARBUE S 1 B R B
Tigy 0+ ——+—<t<=t0+ (neN)
i) i3 0

TR EE Sy s, KB I I8 B2 v, i 40 TR) , 02 BEA R Geia B i HILA T ), nod B
RBUFH] BIneN) |, forli2 6 I A 225 5 5 MR H .

h4 10+2%1 <t<=t0+2_—‘n+i {neN) M n 1
V.= 0 LI Ti g 10+ —<t<=t0F—+— (ne N)
b A - Vi 2n + Lo 0+ mE2 . v - b R
[0089] G4 |V OFTHESeOr T e N) T, = . .
o o o -y 2n 1 . 2n+2 4.
, Ti  0+—+—=Lt<=t0+ {(neXN)
E _ i V;'z X Vrc‘i*‘ — i Vm (ta ) X Vuc‘f’( l{} oY fQ 0 0 i
BEE L gy & Kx¥

ST B 70 308 O PP B S5 LR 1 M5B LR G
S B 1 B O S IR HE RS, D O 0, R ATt
A 5T L BRICRIPPO ML 5 1 265955 £ 5 10 YR A B 5 T
(L SEFR Yo B B B B RSB 35T a3 B 2 31 A AR 5155,
T EL 555 AL LS T 5T A5 5 85 oot se (1) R AT 22
LB 20 PP I 98 255 T, IR0 7 I, PP BRI 25T
RS 5 F PRG035 511 46 4 KU, T LU BIPPOAKIIARIE £ 511 cff
ety Tie = 3. Tee O NN a5 2 5 FH b 5E PG
B e, BT M SR e Vi A R 5 VRSP 25 2 n
ARHL.

0060) g LIRSS IS (6T 05 S0P W O SR GG B e

11
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28 I 18] P9 477 3 B g L A2 B TBOR A5 ADIR R ARSI, Dy fmax, A N Tin, » I 5 SCRIER
A BB o 58 SC—NPPGITK I 1 J B Twin B A, BEONTL, BRI 1) & s (1 K 8 o
SCAL. E XS5 51 AT A TwinlfI v, B 56 B UL LGS I (8] ¢, B AL 26 I TR) € =nTuino
AT BB B T BN IE B EEN T, A3 Bl iR & B AR T RIS

Tic(n) = 2 Do () + Noisen T,y )
i=t

. ¥
. L __
s TZ'W(T—I nT. )+ Noise(nT ;)

=l r

o T+ Noise(aT,,)

- (13 M BE B Bl 47 20)
=l

[0061]  HEAN Bk PPGIK I I A5 5 R BRI 7 V5 B 74 E L R M 10w , A
0 EH 7S AIMSEHLARG Bl o n 77 AR 25 32 B AR B R B AR B, FF R FIn BRSNS R4 T AR .
BERAPPG KA i A= 33 11 3 BEE P A AR H A1 052 N 19 JiR 46 PPG bR 3838 8 T T 1) | SCAF, 1)
IS RS B 1] B S 5 325 HY DGR (R PPG bR AR08 11 5 5 0B

[0062] & i Z% R HE AP B (1 58 , ZEnf SRS , X PPG k481 o 1) o B (e B AT T o . &
Tk 7 VR i %) PPG bk 438 iR P BEUHR B 308 N\ ABE DU P A RS TN B ATL IR o TR 75 () 5 B RO /N
AR 745l o

[0063]  FAHBOR THA A S B A T £ A X

Tic(n) = Z’: Ti,,(enT, )+ Noise(nT,. )
i=1 ¥
p nm"(ifl nl. Y+ Noise(nT, . )
=y - HEAT BURHOK B BB 5, 25
=1
» Ti,, (é n)+ Noise(nT . ‘
S — p (I 4nAERE R A7 %0

i=l

o

AT BN R UFI 5515 5 BOREE A B T30 H B BOR 25 10 45 R 598 76 28— N shug S 1 1
B, A Re T a0 i L B T SR TR I NI S g AR R AT AL

(00641 HELILLPPG KT B JE 2B s AR 1Y) 3 A T2 MR 4B 247 il I 1) OB SCAF R B
PSR AW St PPG DK 1) 5 L0 o 2% RECRT 1 (9 HEVE , IR ST 0 Bt — o T
PR B AT (s) 5 Herprssd B ARER o 1M PP 9L B BN RIS I B 1) B B L
i 2 PR A 1 T 3, 3 R B SUIEE e B Sk, AT RA BT HESEPPG K RO A A
#o

[0065]  ifi] il A5 AR Bk 52 B A1 AR AR B (R 4% 8], v R 5 117 B RL R P X A bR B B A2 S A, 1A
Ao I 1 25 At A B TN — A IR AR5 R AT IR ) o AR AN P A AR 1 P (Y e 7 42 i A2
SN, JE L G NS 06 NS e P BV T, R B B AL R B2 RGN R S, BEAE A
M 7 e 3 N 2 P )5 5 i

[0066]  BAHTCA T SARBE — DML TH RS, B o — R, XA E AT fin

12
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R B r Y B A B R B R AR 5E B T — N IR B R AR S E A R e BUE
WA AT =y, T (O RORED)

[0067] K7 BiAH B 25 $2 BXPPG bk 3858 1) 47 B AR A B I L LB R 1 Je W06 fn
(I, SR AR A 0 B 7 a3 2% o B 75 4 N o RR ) B A, DA BT e 75 R /N 42 il )
AP BB SR P BUE 2 5 Bk TR AR M R B 45 W4 i Fen N TiH 50
(K9 B KA AT IG5, SR JR 8 45 R B0 5 HH e {EDXS BZ (K9 PPG bk 488 1) 568 P B4, R )
SXoF IXANPPG AR 1 3 P BB AT VR 8 5, A i B 45 0% N RR 75 R B0 e 7
[0068] 425k il I HL 75 Wk 75 (1) PPG MK F8 995 11 B P35 00008 N B A JBOR 28 v S A B g 4T
TR R TR R A BINTHE, fEnfE g BEBR U RT IR T, PP SE R — K IE 5, 9F HL A
HEUEBIF S 5 T BRI 25, EH AR HEn B R R EA T
AR RO T B0 1 B 45 R 2 o SRen 2 T B8 KT S (W B KA, R P S5 TR H

[00691 A48 WA ST~ Bfl AH 5K 25 42 HUPPG JCHEL 8 {5 5 42 B 28 7 V2 (1) S o T 92 Pl 81 4 ]
B R, N T i B R BN BOR 255 B PPG ik 8 i 25 B0 AN R G Al A PP 25 75 5K L i
Tk 5 PPG MK I 7= A AT B R A, B R G0 IR AR O B8 AT B i, DL Sk R 5
MR A, BT T — AT 2 R 2 T B O B8 R B PPG Ik F i 15 5 $R AL B8 U7 v
TR BT BRI i SE R T Z SRR AR 0 B AR 5 SO S HUE R R
HET BRI, B E B SLIRI R, KKIRFHIF 7L IR .

[0070] ARl A2 Ut , A8 BT A8 B AR O &b B AR R FH T~ X6 PPG I 48138 15 5 HEAT S B JBOR ik
B, BT B A R b AR, FE AR AU PPG K A R A 25 TR S« SR BB 7 A s AL g
PR B O T SR M B D8 e A, B il 1 SR BB e AR 2 F T P AR B 1 4R
B En, Rt B AR ECEE SR B T B FBOK A FE S TAE s BTk B0l PPG K 48 R A 4
AR R AR JEL R PP K AR08 1A 38 T 1) &S, e it [ AR 58U n 1 384 K Sk b % 50 P ik 9
a1 = 300, Bt 2 AT PPG K AR (1) 558 U 22 v 38 18 1) 85 5 BT 38 18 1) 28 6 PPG Rk 42388 11 5t
JE A AT A, 2237 TR S A PPG bR AR08 1 i B (L R 326 22 BT AR A DL Mg 75 A o 38
B AL 75, S8 5 3 28 BT BRH FBOR T E SRR s B I B AE O T S A B i B 1 15 5 3
AT TBOR I B T, DASEBIL 22 e 8 RROR Ab 2R, 38 5 T 3k o 2 0 0t A e s TR 54
kS

[0071] A By ik T 15) 5 ST ATk RO B A2 17 2 R B0, 67 5] B B0 A B2 D R A 1
BT 1) B K s AR SRS En 1) 3K I I 3 2R ML A4 17 90 o B S8 S 5 3 32
Ko b, 15 B S A B RIPPG K i R A B « A BB B FE S % (5 S i AL, frid &%
55 N tH 2 % (5 5 DA PPGITK 3L AL B8 00 R 06 AR SR BIR 1 L A1 ATk R
T R IR BTUE L B

[0072] 4P 1L LB , AR50 BT S B A JBOR Ak BRASCER FH F 5o PPG K38 {7 5 AT R ER L JBOR R
AEFEAFEUL T DR

[0073] LRSI, ¥I4s ik F AR EUE N s

[0074]  JBBRS2, B N\ r A BUE , H 5 N KT BEHLE 75 N BET R A B 5UE , v NS %
155100 JE 3 5 AD SR AE L B 11 SRAE 10 22 180 (1 B 451, d A PPG ik 78 38 11 J1 30 -5 AD SR AR L B8 116 2K
P JE 1 2 100 B 1)

13
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[0075] DRSS, it F SR BUEELn A 7578 B e AR, A 42 U 45 R, o 705 WU b e 2200 B S4,
[0076]  JDHRSA, B AABEn KL B Inia 5, 28 Ja JE 1L Frid A U PPG Ik S8 38 ke A 4 B
2T PR B0 X R (K PPG K 85 (1 58 SE U EL , I X6 PPG MK 838 (14 58 L B EAT R A 384
B AL 7 DA B ORISR T 5 B2 A0 B SA E 3 3 AR B A n BE W Bl r BB, U 56 Bl A 18 1
JELHAR SR A TBORANAL 2R, Sy B S 455K

[0077] R X6 AARPPGHK SR IX R 9515 5 #EAT 1 IR B S5 AL 2, (45 AAAPPGIKF38¢
XRS5 S NI BE W45k T FPGASK B B A BOR AL BEASR R BEAT SR A ORI AL 22, 2 11
R T — e B AR PPGIK I A5 5 FE B ARGt AR W 45 M i B, 47 % T RGTK
A, I BATAEF AR EL , B8 Ry RO SR BNAK I PPG K BRI 8515 5 o

[0078] DL AL G BRI L st 7 SO AR I AR 2 — 2B PR U B, ANRE A E
AR I B AR S i IR R BRI B B o 6T AN B T R BRI A T BRSOk, £
AN B AR YA R BT $ R 5 3 Rl DA T g B Ve B i, AR S AN B T AR R B Y
R .
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