CN 103654855 A

(19) e AR EFNE ERFIR =G

*:‘P (12) R BREH|HIF

(10) HIF %S CN 103654855 A
(43) HIiF AT H 2014.03. 26

(21) HiES 201310705132. X
(22) BiEH 2013.12.19
(7)) BRiEA WEEFHGRAF

otk 266100 1L ZR 44 T &7 07 Ll X BRI
151 &

(T2) RBAAN e

(74) ERUCIENA AL FIAF1ERR AU
ARAR 11291
RIBA FiSt

(51) Int. CI.
A61B 8/00(2006. 01)

BOMZERA20T BT B3I

(54) &PRAFR
— Al v S SR R T
(57) fE

401

> B Z= oL L At LAY M [~
AR IR — RO B AHF RN I osmmens —tosaamnt 5. mkes Do ami

B335, P i v BB IRk L 70l S RSk

LT

Ry R AT A 1 EEL B, P L B T AL

v A0

A \ P DSPH A A NK AE] F —~DSPIEALTIE 5 it , #1% —ADSPRIEHL
¥ 4% DSP, A4/ DSP 1) 43 B4 B R F I ¥ 46 sp

N EEL R A L P B 12O VAL T — DSP A
BT ) 55—~ DSP AIERNAE =5, H 2 55 —4

403
y [~

- S DSPAIL A A EIRANE % . 2PN M A A 5 —
DSP A i%& FIERINIE S I AT [BIE ;1% DSP g & Qi ADSPEI S S I, AABME R —DSPRILEE

2 WKW E] 55 —A> DSP BRI (A5 5 B, 1 o —

DSP RiEE {55 ;1% DSP KIiLE AL %%)ﬁéﬁﬁéi
RIEFRNE S, 2 J5 e a7 R s 7 —A
DSP [RI & 5 5 I, B e Al 1) 55— A~ DSP HUIL R
o ARRUIRE T B U IR R G T SE R
FsE .



CN 103654855 A W OF OE Kk P 1/2 7

L — i 5 A S B R I S Wk 52 071, T 75 e A8 A R R Sk s 23 il 5 Sk I 2 (1)
N HEL S R i HE L B, P B U215 5 AL TR 2% DSP, A4S DSP 1443 5 % 432 S s 8 i 4%
N PR R L LR, SLRROEAE T, 07 1R B

AP — DSP #1755 — A DSP R EFRIE 5, BB J) —A> DSP R IEIEIE 5
AT

1% DSP #ff e 4L N IR ARUCE 55— DSP [FI R 15 5 I, 7] 55 —A> DSP RIZERAIfE S, N
KT 1%

% DSP KK AL T Ja R 8L RIERIE 5 5 2 )5 e I 1a) A7 AR R 55— > DSP |l &2
(155 B, B e A I 21 55— A~ DSP tHIL S5 .

2. WIRURE SR | ATk ) 5 6, HARFHEAE T, % DSP B i@ Kl 21 575 — > DSP H B0 S5 B

MR 5 T2 TR A N P B PR B R AT R BRI AL, , 43 20 1 B 5 n HE 31 o
P 2R

P s 45 1l B 2 B HH (1) DSP iy A IR S 4% il diw 2, $AAT BTk DSP w4 344 Prid #8=k
P25 thill i A 3 2R R AL A TR A P

3. WBCRIE SR | ATk ) 75 6, FARFHEAE T+, % DSP ARG B 55— DSP B i, 3k

AR P B A 7 8 ) T 2% 3 HH 1 DSP i A FHHR Sk A28 il i &, RSk 55 il iy 2 R 31k
FE LA R A H L K DSP i 2 R 21 55—~ DSP

5~ DSP U5 F] DSP iy A B $AAT 1% DSP in-4, M 488 e B MR 5 152 4 1 B N fE i e 0 I
GAAR AT B GOE SR FIARAL , 15 21 ) B 54 HH B 2 R s i & Bom o

4. WRCRVESR 1 PRI B 75732, JERRAELE T, BTl RIS 5 8 e RE Rk 2745, Bk [A]
I T AR B8 R ik A 2 74 o

5. P A% AR Sk L 2 0 R Sk B 1 A N R B R L R B, LR IEAE T, 18
FLFE

P HLIE 8 15 5 A FE 2% DSP, A DSP 445 51l 3% 82 5 s 4 1 VA8 46 B N, FEL IS R 3 1
%, HoAP AT —AN DSP R ) 55 — AN DSP R GEBEINE S, HAe 37 —A> DSP K 3% f#R 1
ST ;1% DSP g 4k N R IL R 55— DSP [MIEE 5 1, /) 75— 4> DSP RiX &
PEAE*5, N KT 1 RS 51 DSP R IE R A 5 J5 4k 82 R IR IRINE 55 2 e v e B[] 477
FICE) 55 —A> DSP [0 (15 5 i, #f e 2] 55— DSP LR .

6. WIRCHE SR 5 Jrid () 75 1 %, SRR AEAE T, X F 2 A fE— DSP, &I 3 55 — > DSP
H I 5 i I, A N P B MG B R AT GO TR R AL, 15 21 1) A5 S 3 B 7R 4%
A £ S 7N » B IS 7 428 Tl A 2% B HH T DSP i & FHER S 48 il i 2, BRAT BT ik DSP i & 3644 iy
SRR S a8 il iy 4 326 B HE LR

7. WIATBCRE SR 5 Bl (8 75 0 4%, JLRFAEZE T, 45— DSP ARAS I F 75 — 4> DSP IR
I, Ho A~ DSP AR I B B Sk 7 38 i) 5 2% B HE FK) DSP il A FHAR S A5 il A 4, R
S35 il A A B4 HH FL % K DSP w4 & 2 53—~ DSP, 55—~ DSP it 2| DSP w4 I AT 1%
DSP i, FRAE e B A B A\ FEL B R PR B0 10EAT R SR AT A, , 453 30 T 45 B o 381
IR A TR



CN 103654855 A W OF OE Kk P 2/2 7T

8. WIBUFIE K 5 F)ﬁaﬁﬂ’]ﬁ?ﬁix% SRR IELE T

BT P~ DSP 18 il AN AR &, ik AR 11 R PR R AR 5 el | 315 5

X FAT— DSP, i ok & A7 8 %42 1) 57— DSP 15 5 I, 1 i 15 5 B D 1) 55— > DSP
(AL E R IERALES

9. WIBCRIEK 5 F)?ﬁiﬂﬁ%ﬁf*ni&%, HFEAE T

BT IR A N H B ARG 5 A BEASTER R ] 4 FE B 4R 28 1 FPGA2, FITIR (5 5 Ab B B 5 443k
R, TR FPGA2 584> DSP %, 15 5 A B B IR KB L [R139 , H 3754715 5 AL BE A Jl ik
15 18 4 R SR B S H B FPGA2, FPGA2 %o Tk B A5 1) 4% 454138 2 B Ab A5 3] — 1R o
5 1) R G A it B AR DSP

i e A IR 45 ISR FPGAL, FITid FPGAL &1 DSP 3EH%, Ik T
SRLERE, TR FPGAL IF A —A~ DSP B2CER S5 il w4, AR AR Sk 42 il A 8 i 9 745
A g Rk

10. WIBCRIE SR 5 ATk iR 5 1 4%, JURPEAE T, B4 DSP A& A 1 BUG I R F L b
FLf DSP A 5 BR 48 i % 4 TAE 11 ARM A%




CN 103654855 A i BB 1/7 5

—MBEREREFFENRRE T

AR G
[0001] A B3 B By A B AR AT, TG e — il 75 v o S L 57 Bl B Wk 25
o

B

[0002]  [P=y7 ML 7 I A5 2 DAIARHE R R L SRR SR 0 5, [RIIN B= 2 AUk A= 4 s
5B RS 2 2R T BT SRR S W, YR IT VR T BT DR L B R SR AT T
o

[0003] 8 75 12 W AR AR FH RE 75 38 A0 AR o IR A 38 ok 45 31 N MM R AL AR Bl 28 B I 45 015
Ko BATEA ZWACRH— A PETTR k. RS2 2wy He k™ A6 68 75 8, 88 75 1 56
FE R SFE N AR, UM AR 2 2R 5500 R s S PR P38 o [T v 1A L8 I R 5 2 W RS )
155 AL FEBTHARE, I SSUE I # 2c S8d . HR SR 2T Re /MR R L
Wb PRI DL R, INTAS B 2388 B B . B AR & A, 5 NI ALZR28 1 1S
S R AETRL S B3 (LCD, Liquid Crystal Display) [,

[0004] B IZWH WO B B 45 BT 7 i I B A il o, Wi 1 s AR R R
T VA 2 AR A2 P B2, A L B2 2 DAy i N T8 I R i HH L B

[0005]  HT ANTEEE T« 22 BEOUU IR PR S K AR I A5 AR TS S oA\ BIE T A PR R, EAT
TBURHUSEEL A/D B H AL B, TE iR I 25 S F i e ds - AL PR 43 21 i 2 i 4y A 21 FPGA
(Field Programmable Gate Array, BU3zn]4afe[ TFESD A7, FPGA H U ) 4= 0 B A7 it 2
SN ¥ DDR A7t a5 o 24 DSP [ FPGA BRI I, FPGA % — 52 I IA AL DDR A B H 45
B A7 2 FPGA N0 RAM 7, 2R Ji5 &% % DSP(Digital Signal Processor, Z{F1E 54k
PR, o AR b — e se 20 BEUS 2 o DSP o FPGA Sin A\ A B kAT 13— 2080
155 A3, B AP A, 3BT BMGOE R AL S T A, 5e X 28 TR 5, DSP ¥ &
122 BB AL 2 PC 3T Eon .

[0006] iyt % :DSP M PC % il M5 5, Sy 4 (5 ‘5 &4 21 FPGA, FPGA FR¥E 4%l
155, I 32 4R 2 H R ORI HIERSL R 1, W PR S AR 7 16 A 5 RE IV 55, 18 1) R 571
155 BRAEAL, I il EHE G 38R

[0007]  DSP 0% DSP #% A1 ARM #%, DSP #% SEIR EHER G A LAL S D B8, ARM 4% SR 15 4%
AR PC B IR IhRE

[0008] Py ML il AN A T AR V5 T o L i, FET SR MR RIAG A PR 24T L ARAIE, FRIE
REMETEAS [FIPAEE T 4L 1E 7 TAE, mifl2F fi g R 40 1 m] SE AR e o4 mr ey /777 i
R AT HE T RS S PR AR AR OB

[0009]  {H H A 2 Wi K H 5/ DSP, DSP & 315 A G B A A, sei e i 5
RILHRAE, B P DSP EFAFAELL T il

[oo10] 1D R MR EE B X, BHE SRRk 5 R IA HF— f DSP 58 i, 4k DSP L /5 58
[F] PC 18 TR T PC IR a2 IS5, BRI R DSP R 1EAE 55 2K, SR A MERERF

4



CN 103654855 A i BB 2/T

i€ 5
[0011] 20 R — 7 1455 v DSP, — H ARG Kalisehl, REE N THE B R4, AREscitil
FBERG, W ReS IR By Sl s B N5 8 n] ReANEAE T, WRES IR BT 2R

RIAAE

[0012] A BHAR i 75 2 S L e A B Mk 52 751, B vm TR 7S T Bt R 4
Al SRR E T

[0013] AN B4R (It — ikl 75 e 4% S i A0 I S Wk 52 07 2%, T i b 75 v % B RSk 2 il
PRSI R (% N L RN L, PR L (R4 (5 5 AL 388 DSP, &> DSP 3473 7 i+ 2
A B A N E BRI A R B, 1% T VL

[0014]  FCrpff— DSP J&HIH: 7] 55— DSP AEFRINE 5, HULE] 75— DSP ik iER
55T A

[0015] % DSP #fi e 4L N AR UEN 55— DSP [R5 5 I, 17 55— AN DSP R B A5
5, NARTF 1L

[0016] % DSP K% B A5 TG4k et R IX IG5, 2 )5 B i e AT AR K3 55— DSP
[ 52 155 BF s R e A 381 575 — > DSP H I 578

[0017] DLk, i% DSP #f e KL E] 75 —A> DSP IR 5 I, g — A4 -

[0018]  MHE 75 2 45 4 AN L B 422 S BEUG HR 1EAT IR B8 SR AL, K 15 21015 Pl 45 Hh 1)
BRI TR

[0019] A S/ 428 il v % B HE 1) DSP i & AR Sk 3 il 4, 04T BTk DSP iy & F0 4 AT id
PRSI il iy 2 326 BI85 T A TR HE L IS

[0020]  fLikth, i% DSP ARAGIH 55—~ DSP HIR % I, 1 — A4 -

[0021] A e B 422 i S 7 448 8 4 B HE A DSP A 2 RER S5t 6 2, I Sk s il i A
B 75 v 2% 1% HE FEL B, 4 DSP v A R B 5 — A~ DSP 5

[0022] Y5 —A> DSP i3 DSP #ir4 i 471% DSP i 4, AR ¥ e B M 755 V% 4% IR B N FL i 2
W G R AT B R T ALK, 15 31 1 L5 Bt B S /s 45 1 1R 46 B

[0023]  fLIEHE, Frdk BRINME 5 4 e e Fe ik a2 -4, BTl [R5 10015 5 A R 1 1 o R ik
iR i

[0024] Ak BH Sl B e BRI — ol 75 U0 %, BLFE IR Sk 20 ) 5 R Sk B 1 A N HEL IR RN A
HH L, B LR -

[0025] PN FLIE RIEUEAE 5 A EEES DSP, BN DSP 343 il i 4 W /n 488 1l e 4% B N FEL R R
o L, TP AR — AN DSP R A ] 55— DSP R EERINE 5, HUE) 55— DSP ik 5
DE 5 AT 5% DSP #ff 52 42 N IR AR WL R 55— AN DSP [RIE ME 5 I, 1] 55— A DSP &
REALES, N KT 1 BEEL 3% DSP RIX T 5 5 ke Rk X BINME 5, 2 Ja v e i (A
PATAR R 55— DSP [BI S (145 5 I, #f e #8021 55—~ DSP LR .

[0026]  fLiHE, KT H b fF— DSP, I F 55—~ DSP H L 5 I, M N e i 42 i 44
i AT BRI FLAL , ¥ 15 21 1 G S HH 30 B 7s $  1e 4% 2o BRI s i e 2% T
HE ) DSP iy A FIH Sk 32 ) i 2, S0AT BT DSP 14 3185 BT iR 4 Sk s i) iy 2 A 326 BV HH H e o
[0027] ik, fF:— DSP AAL I 2 J3—A> DSP B3 H I, Hodr —4~ DSP AR5 e B el i

5



CN 103654855 A i BB 3/7 7

4 il B A5 i HH 1) DSP i 2 FIER S 458 il Ay & RSk il dw 2 R B it Ha %, 44 DSP a2 %
3 55—~ DSP, 55—~ DSP i3 DSP iy A B AT 1% DSP i 4, HR P L M ar A\ LI B2 i 4%
BT B B8 R AR AL A5 30 1 B 5 A B S s s ) T % R

[0028] i, ATk PAS DSP il ik YA e 1R, il A 10 v R s R 15 5 A o] 52
BRIES

[0020] X% Tff— DSP, M it B ALE MIER B J)— DSP M5 & W, @i F 5 & W i —4
DSP [ B AT E I AL B AR T o

[0030] 44K, i w] LLIE ik JL AR 1 sl A 0 S BRERIN D B8, b 1701 2 B HE S5 i o
of W B R F) DSP BEAT 5247, 7] LASEER XL DSP L% 7 99 F DSP 3 i AH BB LD, SEER T S
W TAER UL A S A FEHLE, i R BRI AL T 1B TARIRG, 2/ T R 2% HAE
PRSP SENE, BRAR T BT H RO

[0031]  fLidedth, Frid & 0] DMEAS R F 24 18 HAEFP BOR Fefinas UART 8211 5

[0032] AR5 58 B mT LUEAS R T2 18 A% A\ 4 GPTO 5

[0033]  fLidkth, BTl 75 e & A R4S, 4R, e n] LUR I S A 2 Wi & .

[0034]  {iEH, i s N AL 015 5 A BEAS R ] g FE 2 4R 281 FPGA2, Tl f5 5 Ab 2
P 5L ERE, TR FPGA2 541 DSP JE#2, 5 5 AL BEAR L IR Sk I [R13 , JEHEAT B 5
Jib BT B RAZ 1 5% 4 3 SR B 5 1 B FPGA2, FPGA2 S BT A5 149 4% 4% 471 i 2 i Ak 341
15 31— 1l 50 2 UG I B B S B A DSP

[0035] Pk H LI L AR 3R T 45 B BT FPGAL, ITiR FPGAL 5454 DSP 4%, ¥R 1454l
P S5 SL Bz, FTid FPGAT ML rf—AN DSP B2 ISCH Sk i il 4 IR PEHR S 42 il Ay & @ ik
TR Rk .

[0036]  fLitH, £~ DSP A5 H T EHGIE R AR AL AL B ¥ DSP A% A1 A T 5 S48 il i 4%
WAE ) ARM

[0037] M| A J B4 AL 75 e o S L S W A S Wk 073, R LU A s R -

[0038] 1D FEWIUR AW 7 MR i A& 3% AL 5 A% 7 AL E A, W LASEBR v DSP AH AL
B, — B T AL AL T 7 TARRZS I — 7, LA B I SEIL 7 — 7 s N / i
Ihie, SEILT S TAETS Ol B3 AL BENLE, [ R AR IR AL T 1% TR, 2/ T R4
GRS RG] SEVE, BRAK T B 7 SRR

[0039]  2) XU DSP HLE%SEIR T H i Bl 5 R IE IR 1E, vk T RAEPEBR T4 2R
RAMEREPAR B, P i T I s R RIAR e M, BRAR T BT S HOR

[0040]  3) XU DSP HLE&HRE F DSP #f5-55 % A H i A HH R 2, SEI T 58 DSP B m] 5¢
RS RIE DR, $e i T RAR e MR i @bt

B3 =115 R

[0041] [ 1 AMA RS RS RER ;

[0042] & 2 A B S de e S B

[0043]  [&] 3 A W SETtifs) th A DSP iERR B

[0044]  [&] 4 Dy A BH S A8 2 588 75 1 4 AR AR B VAR I
[0045]  [&] 5 A B S AN DSP TAR RS H o B K.

6



CN 103654855 A i BB 4/7 7

BixxiA N
(00461 T [H 45 5 PRy PRI 5 It 091 ot A i M 412 06 it 7 e e S AL 00 B VK R T VA TEEAT
AU .

[0047] AR BHERAE— PR 75 0 4%, Wi 2 BroR, AR ER Sk 20 0l 5 R Sk 1 2 (0 N FL I
A H P, PR R Sk A P Y R A R At B N LR S T A N H B BT I [ i
5 5 AT (5 5 R 8, 15 31— 56 58 BHZ 0 B 508 At I A o P s R 0 2 A 1) ) Sk
3 il A W SK AT P ) 12008 7 I AL RE AH B BRI NS S AL B RS DSP, A
DSP 3493 5l ¥ e S s ) 1 4% i N FR B RN it L, L AT — AN DSP RIS g 55 — A DSP
RIEHEME S, HACE) 55— DSP Rk RN 5 B AT (152 512 DSP #f g i 4 N IR R
75—~ DSP [FIR 550, [ 55— DSP RIZEAIMES, N KT 1 ML ;% DSP KiER
PAE 5 Ja ksl X BRINE 5 , 2 5 e I 18] Y T3 R R 55— A DSP [R5 (5 5 1), e A6
TFN 55— DSP H I FH

[0048] A% BH St 491 18 ot 7540 4k H Wi 0 7 s i ik A AR 5 AR 7 B S LTI BASK
U DSP AH B MR, — 7 et AL T 57 TARIRES I 55— 07, AL LI N S35 —
TN/ it Thee, ST R TAERS UL A S e ENLE], A R AR 4 b T IE R T
W& A T RAE L RSFRAERE RN, KT BT AR .

[0040] i, Xf T-H A AF— DSP, Kl 1) 55—~ DSP HH Bl B I, M A F B Rl
i AT EHGOE R FLAL , ¥ 15 21 1 G S HH 30 SR ) e 48 2o BRI R s i 2% T
HE ) DSP i A RISk 32 i i 2, S0AT BT DSP 14> 385 BT iR 8 Sk s i) iy 2 A 326 By HH H e o
[0050] ik, fF:— DSP AAL I 2 J3—A DSP H B35 I, Hodr —4~ DSP AR 9% e B el i
4 i) B A i HH (%) DSP w2 R SK A5 il iy 2, PR Sk 2 il w2 R B it e %, 4 DSP i 2 &
2 55—~ DSP, J3—> DSP Y | DSP i A IS HUAT 1% DSP i 4, ML OB Ao A L i 115
F R IEAT BGOR IR AILAL , 145 20 1 BG S B SR P A 2R

[0051] A% B Sz 451 ¥ 1 T XL DSP #2) R 48, A 65 F DSP, 4 /4 DSP |1 T %K 5 % A\ Ha,
% R P B, RVER ] i N RO A, B DSP 3R SEIL R G se B Th g, S T R
DSP B A] 58 s BRI 5 R I ThEE, 20 T R4 e BRI o B 5 1B TAEM UG F W
v DSP AR TRECE, 40 Sl B B0 5 N0 4 tH A VR A, SEIR T B e 5 ik oy TR, fif ok
T RGEHR RS B R RGP B &, BRR T ARG AESS B, 38w T i A
GriieoE M, FRAK T B AR

[0052] WA~ DSP AH B JE 2 AL BN SR I 5 2 5 57, v DR A 5 Ri o 7 5K i
TEHi, A B SRR 25 DSP @Rk i oy ARG, e X T AT IR

[0053] ATk 94~ DSP @ o AN A IE R, J@ ok A O R R T S R e B R
5

[0054] X FfF— DSP, it EALEMIER R 7 — DSP M5 5 & W, @i E 5 EWm 5n—4
DSP [ B E AL AR T o

[0055]  fLidsth, Wil 3 Frow, Arid 8 1 R] DIEASAR S 18 F HE [R5 BOR A& 4 gs UART £ 1 Bt
ARAE 5 0 A 8 4 NS GPTO &), &R~ DSP 1) GPIO & 4% ) — DSP [ & 47 RESET
B, JB L GPTO B MR % BALE S, i B AT RESET & B B AL E 5 B AL,

7



CN 103654855 A i BB 5/7 7

[00561  %r N\ FEL it L5y HE LI 1T LUK B IR F B 25 44, R O & R AR 1N
PC.

[0057] 4P 2 fT 7, AR J BH S 9] Hb i N H 6 955 45 5 A BEASE Bl R T g B 02 4 A
FPGA2, Tk 5 5 b TR e 545 3L 3% 82, FTik FPGA2 544N DSP ¥4, 22 B X 48 S K AR 1)
[F]38 GHE PSR 5D SN RIS 5 AL PRI, (5 5 AL PR AR S e (B35 , AT JEOR
BEL A/D $EH ST, T2 RO ) 45 45 A S0 4 HH 31 FPGA2, FPGA2 X BITid it i 45 5%
1 H S I A B AT 38— 5 PR G BTGB A s B DSP, HLk kb, FPGA2 W H2 I 4x
AR A7 A B A2 ) DDR A7 1o 48N DSP 1] FPGA2 U I, FPGA $%— g B H A%
M DDR HE H A R A7 it 21 FPGA P35 RAM 1, 4R )5 & 3% B R34 DSP, b 2 o —
i e 1) G EA o

[0058]  FFELULEH IS, AT TH N IE S, EAREEA DSP 34 M FPGA2 BI04 1) 4 45 1 2 2k
P X F—> DSP H LB (15 00 » 1155 — DSP % A FGPAT FE UL AT A5 ) 4% 4 1 2 Sl ik
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