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XRIEDIRE

F AR St
[0001]  AKBHW R4 (object) 15 HIEUEE .

BREA

[0002] T4k, O vh 1Ak O BUHE 78 (Tiving body) 7 422K H G A R )
A O B0 I3 B 6 P BRI BER o BRI R 1R 2 D b ML P 5 ) 5 7 FDIR I
A% (2 0032 | & R 3B 5 No. 5, 840, 023). 4 ARBEFR 4 )6 75 I & 8O6 7= Z M AR
(tomography). H T He% LLARR AR XPAT K A, PR, 47 46 A T B2 97 B F DA A A
NERW RS i, CIT & T A SRR S ROE A I E 4 E (S W S A Ernilov et
al., "Development of laser optoacoustic and ultrasonic imaging system for breast
cancer utilizing handheld array probes”, Photons Plus Ultrasound:Imaging and
Sensing2009, Proc. of SPIE vol. 7177, 2009).

[0003] ALK 1 -3¢ LRI UL No. 5, 840, 023

[0004] 4 & H] 3 #k 1:S.A.Ermilov et al.,Development of laser optoacoustic
and ultrasonic imaging system for breast cancer utilizing handheld array
probes, Photons Plus Ultrasound:Imaging and Sensing 2009, Proc.of SPIE
vol. 7177, 2009.

RIBAE

[0005] i 7 00 8 26 M RS T FH T 0 ) S D16 e i S B0, 5 3 A 0 5 Y K6 IR
SR B G A RE MEAE B S A B e 100, 20 FH R A5 5 B 9 PAY 4 I 20 2 1 WA AL ) 12
BURAR A A NI BN QiR =d 3

[0006]1 3 ik A5 FH 5 iy il 445 0L 21 2 15 MR A PR B < 18 R ST DI M1 2% o e i 4 I 40 2 9 R i
RIS D' 22 BT 0 8 0 B A 22 A SR IBCA I A8 PRI, T )58 L v P Y SR T A
71 OGRS ZR B8 A1 AR B HE AEU R 0 A1 ) TGO 78 HUN A ) Dl BE 2 AT 1 D)
B

[0007] # #& S.A.Ermilov et al., “Development of laser optoacoustic and
ultrasonic imaging system for breast cancer utilizing handheld array
probes”, Photons Plus Ultrasound:Imaging and Sensing2009, Proc.of SPIE
vol. 7177, 2009, WA 1 [ X G2 5 i A R TR WO N S ST B ] 75 B R SR A A 52 A )
Bl B R SRR i R BT S RS B

[0008] 40l il £ Fh ZRAT ) Ly RE el A5ORG8 75 YN 8 3R AS (T AR MR A B B I, A7 AE X
UL Th e A SR 545 SR 0 o

[0000] AU BHERME—FR G A5 BAREUR &, 120 215 BRI B AL

[o010] S

[0011] D6 ERINAS , Al e B A AR K B GIR DG ISR B AL P A= B G P
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[0012] P ERI 5, e B F M A S BRI AR IR AERT G2 AR ST R 78 5 A
[0013] {55 AbFRER, BBCE AL TOL A B AR R X RN DY EefE R Dhae K, T2
Tt R B B A IE S B RTE &S R,

[0014]  Hrpy, {55 AbFHERART Dh BB I3 B2 A DI, Xof DX b ) B — S AT A R (9 B 4%
REBE, RS KIS EE AR S DR EMR, OF HAE B e B3 2R R

[0015]  MAZ et B B xe o= A9 1 St 491 ) LA i A BT Y — 20 (R IR 2245 o

R 1 152 BF

[oo16] K 1 RAKHEIN G BIRBEEE R S AR E R ;

[0017] & 2 AR BH P KA b PR KRR I

[0018] [ 3 2/n AR B P IHAT 8 EG HBAL LK GUT 18— M F IR B
[0019] K4 2&%F 1 FHESEGACIKRE LR

[0020]  [&] 5A %2 5E 2+ 2 th i E S EUGR A R 1)Ul B K

BIAEEAN

[0021] 40 b fvid, =40 m Wl i $RAF 1 T R A5 RN 75 I I A R TR A& R A
S I, A7 AR DL R D RE AR B AR & E BRI Ol BARZSHIM &, FA M TN 4
FL 5 (breast) P &B I OGIRI &R E o A EHER (D e B8O #E & T-3L 55 1 5 = i Bl
(tomographic image)GEZSEIMED LN, TEAR G P IR DX I3k 2H 2R 1 46 358 DX ol S 40t B e o
AR T FR G I3 K, B FL 55 B I & 3RAS R SR 0o A 3= B B 4L ER
OB DA BRI, DhREEIR T 2om s R (ER, AR AR SS  HIA] A8 I LA
AN A IR OB . L, 2 DhRe ES A B RE HAE R T E SR, fE 2 W
AT BB Ay (L LA RS 3 ) 4 B8 T TR A BEIG b LRRAR AT DL R 400 o RS 7 12 W i
A — @ FUBE BT K ) I 52 B 5GTE G O0 T AT AR /N IUSE IR i 78 R 5 b /R AE S 1
P4 P R A7 O

[0022] %M+ FAWARSER TAKRH, FHAKHEAWTEK A ES K E Rl
7 DN B AJA 1 Ty R A A I o P B ) 2 A () TS MR I, 4543 D) R 1R B HTE AR B
ERSE TR

[0023] DA 25 i B P 3R A 5 I ) D008 S 18] o R, DA I B AL AR 1) RUBE AR A
TEAR 5 FLAH T A7 B 5 AR T 2 & BH Fr I FH %) 2 B ) L . B 5 A 4% A T o 4 M e, FF
HIFAE R AR A B 96 B FR T DA R R dah o AH 1R 2420 S5 00 b B AR 1) B B b il 3R
I BA IR A 0 o

[0024] CREEMRE)

[0025] &5, KA FH I 1 HE AR AL A N A5 BB E . K 1 IR 215 B
IR B AFECUR 110\ 65 R A 120 F R IES 130 48 HI# 28 1405 5 b PRS- 150, &
st 160 METAASAE 170 15 0 FEA M.

[0026] AL it 4] B 75 B AST I 130 W] e HL r) X 5 100 B8 75 U8 PR 75 3 A 5 7 X1 D B
HRE I AEXS 52 100 P A 38 FR) B 75 Ve FR) R 75 e e s R Th e A AL R Tl e T | 0 T 1Y
PUPAT o AR I 1< 1 23 T BIA UG AT SR IR RO B R . AEIXMHE LT
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FH T SRR IR 75 BRI 38 5 A i B 1 75 R0 28 6 B, I HL R T 00 A e iy s e
T 5 A K B PR AR AR 0 R o PR IR0 140 FE 5 AL FE2E0F 150 W] g —1AK4bEE . DL
TR AR .

[0027] W% 100 FYGR U AA 101)

[0028]  IXLEANIE A A BH (R0 G AR B (1 0 B 1 — 30 43 (DR AE DU R d il o Ak
BH 0 %A IS R DU B 2 S T N Bl 4 1 X ek g L5 0 5 (RS W, Ak 25 VR T IR R
EREE o I, VAN B, OB TSR, BARTT &, w8 W AARSEh A 7L 55 30 8IS (s tomach)
[F1i2 1 B AREBAL (segment)o V&, /K (phantom) St 1] LRI & Hbx.

[0029] GRS AR AT S A 1) EL IR R AR R 40 o 8 2, SR AR 5 H AR, B4
E R IIRA N g S 0 WA = = N Wl RA W= = 39 W RA W =g = = N = AN R e 2 o )
EREEE MR 2Ok . SBNITKEE I BE (plaque) 2 G ik .

[0030] LR 110D

[0031]  fEA G, REE ™ A JLAAFD 2 JLASAD 1) & 20 i bk e e i ik e I 2 ik iy . Bk
M, A TR 63, A 2R kb v B . 4B DG, W] IS ROt s
LA RBOCHS - VEABOCHS, 7T LME 25 MO GES , 0 WIS ZS O URBOGE Rk
AR ECE S ABOLA .

[0032]  ELARTE B A tH ERAS IR 45 5, (] DT 2 ANt £ 2GRSO T, A
BB O RS R AR IR G ) RS R AT, AT DUASE ] AR R K R R G I 2 S O6UE, 88, 8 T
I = T BAS DG AR M /3 AT I 22 e, W] DU R A AR R G K 2 A6 .
[0033] X T2 UKD RESR, W LA RE A% 54 4R 37 A I UK} (pigment) BOG: 2
ARG COPOEAN G o 58 T 2T F BBAS, AN Cin vivo) WRIAR 2D i) 700nm %2 1100nm
(R DX IR AR Y o V3R AEDAT A BRI I A SR T VS A A 2RO AR AR 0 AT I 60 T
A LA A 451 01 400nm 22 1600nm [RI98 A DR 38, 120 DX IR Bl Bl 18 K DX 380K 199
[0034]  Ol2ERZ 120)

[0035]  MOGIE A5 (16 AE R Dl 2 3 Aol Ak B 1l A5 B2 1R 6 20 A TR BT TRI B 4 5 | 1) X %2
ATAS W A0 G AT B DG AE I R AR G o DA a0 2 S DGR XOGREAT ISR VIO .
TEAR DA 035 45, B B0 I3 B8 (diffuser). FE M OGIE R 5RO CLA 3 K TR 8
SRS, gnT DS AT A OG22 30 o tis AR 22 A MRS D2 i X 80 5, DBk AE
SRR X By R AN 2 L E S AR

[0036]  (FE el &y 130D

[0037] R H 7 AR S, Ot A SRS M oA e A e s E A BRIE SR E S . R
SRR 7 AE T, SR AT AR AT RSN A, 18 A0 b S IR R O BE R  H AR AR A S (1)
RS o WP S BN ZE AR SRS BE I &, 7 SR A O 128 2 L v DARE 9 A0 & 2 AR oo
(RN g sl

[0038]  HH 7] — X 3k A 0 1% o RS D0 RH 7 2 25 1) 40 DR B A 28 s B R 2 AN L B i
P RO L RE, 1 B BA A58 ik RO IThRE. BLARHE 75 N & Fh R I i e 7
R 8 OGRS I B A BRI T 7 R A B AN WA DRI, AR, H T A R S R, Dt SR HH 7
P 5 KT B Y0 R A U 25 o

[0039] 75 A J B o 2 381 10 75 U L 2Rl i B P VR, O LA B R DAy 5 B P U B U T
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PR o T IO 7 ONE P AR TR A IR R R D R U O G BB e

[oo40]  (FEHARAF 140D

[0041]  FE AR I 5 Pk 25 AT I HE T, IF B L5 5 BTG 5 e e 2
FAF T o FEHIAAE ML b O AR VA /D B s IR T gaE 11 ES1) (FPGAY S S E . 7
M A I35 $AT 2 A B S S D0, A5 SE0] [R5 5 LLGA 2 H T BT 1)
N 8] 6

[0042]  FHIRFAE 140 AT M ICTER = A2 (19 kb 6 19 A 6 72 e 49 4 i) LA B Rk e A L Al &
155 WS 5 R RS R ) o @ EPAT H 115 5 IAH AL VT O I SR AR I b 2 2
PATHH AT, FPGA 285 1 W] TE J ) G 1) 75 BHIL 55 AR5 4 20 A0 BN 5 N IS U T 5 B0 BAE
(speckle) B Z%HE.

[0043]  (fF ‘5 ALFEARMF 150D

[0044]  TAESSEH HAERE S AL B2 AT Wk S50 g i A AT A 1E AR 3L | g EE A Ak
PHEE o 940, 78 T AR A8 B3 A 2 AT AR D 4% R B A AR i 2 PR Ak 3 ) 8 A TR
SR G AIEE 151, /4B, B W S SR 152 s {8 7 B B 153 (1)
Ride, RAIH P E R 5SS AT 150 7 TFRIRE MR, (5 S LTS 150 A48 —4E
[ o = 45 A S 5 A B . 5 5 ALPRER I S5 AR NS 5 AL BRES X A

[0045]  HHEE S KM O 151 AT [ 5 Ak PR EH (30 (78 FRASCER 153 457 2R IK B 1 48
1 R T 191 T AN [R] 5 I BRI A0 25 48] 5 PR A o e Ao

[0046]  ENMZREMALHR 152 A8 F A5 5 HAT BUR E ), 3 H I O % (1) 75 BRHTSE )Rr 1
AT BOGERE AR AT o B BIG S B, 49 an s FH I8 3 T E AT B B AR A (1) I 3k
S R B B2 (back projection) BRAEIRFNRAN (delay and sum). FEX|FHEAM) LT
VF22 I TA) BRSO , W] DA HL A S A PR3 53 B 77 1

[0047]  JEILAEG S RS A SR AR PSS ASIN 2 , T LAAE A G A I O R B A
AR A A A B S . TEIXAME LR, AT R G A FE S 5 A B

[0048] W] REAFAEAE HlAS A FNME 5 AL FEAS A4 — AL FIME Ol ZEIX PG S0, v aE i f
AL BRI AN S ] AR b AT 304 A PR St ) o 52 140 7 BEL T 258 1160 1 20 AT B0 27 R A 2
Ao

[0049] (B R#81F 160)

[0050] S RASAt I WoR NIE T AL BRAR R4 H R R A 2F o ML, 3 PR B A
HA, B A R 23 AL BL SR 230k FED (e B AR R 28 e a2 ). nl Y
AR AR GG BRI E o P B Ry . Bonanfh 5 AR B B R 38 0 R

[0051] Gy A#&fF 170D

[0052] g AASF A2 B2 o P AT I P0E B S 800 € T s SO 2R 25 I 1 3 8
AL . REH 05 BoR#s B SR P B e BUE 5, oL PR T BT
PSR VAR 2 T2 10 NS E 5 AR B % N B 06 Y

[0053]  CHEANALZE )it )

[0054]  JEIIAFHKE 2 R, KA E S A LIAE B K2 E AT %5 B 3REL
LA R

[0055] &t A 140 FRHE FH 7 I R 457 T4k 7 00 455 o

6
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[0056] IR S201 T, OBYE 110 FRIEEE — 3 Kotk MRS B2 R4 120 5] XY

%100 BRI BB, 7EGAE R 120 AT A SIE , - H R ' i Sy Bl 6o B 43
GREATE . B CIEX S 100 PIAERE, B MBI 101 =422k B3 — KDL A i

[0057] TR PHR S202 1, 55—t 7R O 7R A I 130 Bl I Bk il fE 5.

fH55 4 M A/D AL AR 3 — P K S B 7 G T AR L B 5 A B R 150, I

BB A7 i 15 A A7 f FBL HDD 154 .

[0058]  JHINt, 7R S203 H, WIZE RS 1F 140 HIREAR rh 3R B ARRE , T LA 6 = 4=

(7 Rk e AR A i R AE — 52 B BRI W) 22 Ji5 R S R BORE 75 387 » SRR AT B8 P I i o BRI, A

TR PN S A% 7 ELAE X B R E I8 75 U 15 5 A DA I3 130 280, B d g 140

B RS S , ARIG A H A/D FEH A BRAE N 8 75 U A5 5 AR 26 BIME 5 b BB 150, FF4k 7 i

F HDD154 1,

[0059] IR S204 Fi1 S205 H, BT 5 L 05 S201 T S202 KRB ALFE. R, SR

110 A28 K MOE B XTS5 100 [, JF B 28 K S B S BHE 5 93 BURE

HDD154 Hh 4 774

[0060]  FH T CLIREUCK HHE 75 i & B A G TR, AN 57 BB A TR 75 U 5 o

[0061]  7EIR S206 H, G EEAAEEL 152 M LI 1985 25 B A SRR 6 75 A5 5 RGEE 75 38

B G. Bk s, A S — B IRER) h e G R 3 i KR D) ge = 5 R

) FH R 5 R R TS B A

[0062]  7EZDER S207 Hh, i@k A B G AN 151, H PS5 KNI EE S EEEIE

BB . BT, S KR AR A 151 WA AL 153 RBUH T8I =S IR K 24k

BIAE, IF HALFE D) Re (5 B RIR LA =S D RefE B & .

[0063] & MALL TRy AN H T ESH I REEIE . Dhie EGRIE 7w 1Y 2208 (5 4% 70 1

Z A, I AR T 4 5% DX IHE 2% 1A B2 10 BGRB8 SO0 35 DX ST BHS Ab 2

BARTE  BHG A R E ZEURIE A S ORI FOBE I E « TERIE RO, M 75 ik

Z AN DRI T B8 BEAZ A ) 25 DR IBEAT AN [R] 0 B B G AR B AE B B I I T X T Rg

P 1195 DX ST AN (] 1R B L 8 A 2, A A A8 43 AN 0 B0 23 AN B B 1 R MG AL 2

[o064]  LLixXFh7 AN ES e (s S G a2y &S RSEE L, 3 B SR

T HRZRAE 160 o U, 18 90 iz i 4 R DX 20 W o) A% o 1 B B e v 1) D A A

e W HE S BAL, FH HLOCT AL ] LR 4 4 = o

[0065]  F5BR S208 H1, F 7 £EAG 2 K45 iy [R] e 3l ok A5 FH A A AR 1 170 6 13 {8 8 PR

153 M E B S ER(, DL E R S K .

[00661  7E Lk iFEH, S BA H B R — AN X R 9 6 75 G b & 18 75 O 144

o (B, N b XA R RS VB LA T E SN Thae BRI R S, v] DT

2T BB IOG R BEIG, B, AT LIS FH R 38 1R = 4 SR G0 2 1 s He AR Ve

[P

[0067]  FI /= ] IS AARAE 170 $57R yE VA 1) R 380 5 4R 3 AL A 5, Lot D gk

B 2 AR AT T LA Ay s0E 1 2 A D sorh i A — AN 3UAT an B BTk i G Ak

FLi

[oo68] (/7 St
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[0069] TR 3 rhoRs Hi o FH PRI UT I — M+

[0070] 4%l 350 J2& PSR B A 2 Bl CRESRFR D o IX AN F N, AT 6 7 I8 & A
A, I B SR E S R 360, B4 330 FH TR 75 T g 4% 1t I B0 1 4% Y0 [ o £
BaREE.

[0071]  SCASHE 310 A2 FH T8 e /5 A 1 (L 1 b BB 8 s (E0RT I FR 1 {1 1 SCARHE o BRI ) 4%
JE AL I 1 W B 4% A A3 RS UEAT B A 0 T B Qi FH B i B AR i 320 AT 321 Jiy
71N > VE 2% 1] 5 BN [ b A v A 2 18 B RV TR V) R s e RS &R S . M P
A B I, DAFIUE (A3 T B2 M P AL PR B IR, JF H S~ il 58 7. FH ) al A 2
&G 360 11 [R5 BIE .

[0072]  {ELLF (3R, i ik 88 75 P SR BUE S B R L T EE EUE . (12,
K B %% #) (Doppler) 43 M7 1) ML AR JE 1 — R O 0 LE D 75 1 0 2 A 3R A5 1045 R T i i A5 R
8 H

[0073] < f)F 1>

[0074]  $ 1K, WA B 1 R B0 G5 SRR B A S5 BRI 2 Lk s
iR

[0075] (R FH TR RS A (15 B0

[0076]  {EWE 1| FroR G0 S0 B AR IR B A, 8 ok o e 9 0 B A 22 1) Th e RS R Ol
RE AT LEAR] b, PR IS O6 I A, AERE M 2088 A IR SR . (R, 3R EY
a5 5 B R 408 AP R R . AR I 3R 195 15 5, FF H N 8
A 1 BN S RAT 9915 5 o IR RGN 7 H DGR IR G IR 3R B 7 AT A5
[0077]  {EAH7-rh, 3 A A FAS B 153 257 35 B A S50 AE O e 2 — HD
W R A T 5, IR R B AT R R 75 U B AR SR o e R B A A Bl 2 T
s 75 I St 5 R () EE A A 3BT R AT R R ) X3 (ZE AR5 7 A P X0 R i IR
B A HEH R o R P I G S R AT ' P N 4 XA [ R XS R R T R
[o078]  (E&REGAED

[0079]  LLF, KK 4 754 i E & FUR QA 151 AT ES RS, &, @i
B FUR AN 151 MBI FAR L 153 SRE (H 250, TR .

[0080] AIR S401 i, SRS A #1651 ELi eI R B0 A5 5 (S50 72
OGO R B R T 8055 T B{E S 5015 43, JF AN HEE A (mask) 20d . JER, 3E
375 WAL 2 KT ok & T B KR R 1A 1 I B/ T BME R R IE 8 0 1
(binary) 5 H .

[0081]  7F#BIE S402 h, B S EME AR 151 FEHUOER N RE A N T B E 2 500 4
5%, FOVEE A BEE . i T % B HE A A2 AR B HE R (130 45, BRG B)2 E  B
FERL ) R BRI T

[0082] B IR S403 A, BB KU G AR 151 48 H W R B0 A 508 B 2 e e 2 %
o3 A0 UG TEA -, SEIR I ZR 200 AT B GO AR DR R 2 A3 B AN IR 6 1 B R 62 A5
[0083] IR S404 P, A EHE A AR 151 X T S403 A A 1 e ol R 5 AT I
N 2 AR, LA E S DY Re G . X T ES IR g, 765 7% B HERER 1) 1 X pY
[R5 2 AL B TP T IR R B 5 A AR PAT 1 B Ab 2

8



CN 103908294 A i BB 7/8 7

[0084] IR S405 1, & R AR 151 X TR FE E MRS R S401 AR AR
7R, AR ESESEG. M TESESEEG, £ 5358 A EEIR ) 1 XK
AL E O Tl ST ER AT IE AL 3.

[0085]  {EAHR S406 1, ES EHR G 151 $AT IR S404 A = & 2h e K&
IR SA05 H AN B S ARG E S, DA R EG . 55 S407 b, @it Bon
R E .

[0086] 7 if ot B 75 Jpk I £ SR AT R T 25 G 5 X 5 P IR [ 75 i SR AN () PR30 43 40 i, I
SR SRR AN [R) 25 B 2 (R (30 e i o SRR L, 26055 PN 30 168 7 30t A5 b, g X 3
AT VR kg SRS PR A R A AR I 7 DX PR X3 B o 375 AR L2 PP PR 3 A G T AR N TR L 1
AR FIAL BN A T, FF HAR RS DA 2 g DX sk i &3 o (1) Dh R4S B 73 A RS
I 2 EE o HH T SRMIC [B] 75 DX 5 0 A e 75 B PR A () S A BRI AN G S 2
7B i AR o

[0087]  HH TR bk AR O 22 1K = B ORI R B8 o A MG T HE G B A 4852 3% Wl Ak
L, R, RMEEE S TIRAEE EREGN, 3SR LUK [B] 55 X alal Fi A K n] Reg AR
FEHA B . 455, (PR B (affected area) [IThEEEE 5 BT A
15 B OCIBEMEI , th T A EE S T 3 BRI BHAS 26l gk /) , FF BATAS BAG S ] Do

[o088] < 4] f- 2>

[0089] (A AH T4 VA AZ 175 490D

[0090]  7E A5 F A1) 72 1) B B A5 A 2 sk AR FH 22 AR IR ' 70 0 2 P 3843 1) e b A
i<t

[0091] T8 ik X6H A3 FH 25 2 5 5o G PR (0 40 I 0 8 1 WA HAC 140 98 K& 1) B B 6 0 2% 22 Al O .
21 IR R B 1) RS S 23 T SR 22 A i A P4 3R AT b, mT LA 5 i 9430 P R 4
FE o SRR RE 1R 23 A IR AR S AT 2 2 AT UG P Bl it o 40, 3K n] 4 3 8 R AR 40 4L i
P& BIEUAE 73 FEAS Rl G R LA

[0092]  FEA -, e ik [ (B A FEAS B 153 A H Y B (H S EUR G R 2L

[0093]  LLR, ¥ ZfE 5A 22 5E Rk A4+ rh i FH T4 G5 B U G AL 38 . ] 5A 2
55RO X (RODF K RE . EX% 100 o, X1 500 J& ROL, A% 100 4,5 &2 Sk
YA R SE RSO TOTA T 1018 LK I X 45 101C.

[0094] ¥ 5B J& M 2 AN FREC R0 A2 G 2 A )R e s R A S ) I 8 PR 5 o R 2 AR
F5 o AT FE AR UGN B 2 20 (TE A+ rh R W R 250, FF HL100E {8 8805 R 138 4
BeER- . Wl 5C BT, G5 B2 AR BUG A DX 353 F e OV A AR GV B AT o A A KA
R IR R LO1A Bl A5 T OGRS 1, AHDGWOfo AR 101B B T-R0As /s HOGWR i R 2%
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