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i S 2 BRI R OB R, A K

5T A AR AL T 5 PR 2 R R R A A X L A D' P IR B R R AT I SR U T )
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KGR L E S5 i AR A A R IF B3 20 R
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REAE B ThRE R, IF HLUs/N D RE A5 S8 K T BEE T TIUE BB 1 DX i L
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MREDRIKE

[0001]  AHiEEHIHH N20134E12 H27H (B 5 201310741319. 5. &K B ZFR N KT %
B EIRIUCE B I R & RIS R HE

BRARGUE
[0002] AR LA (object) 5 HARBUEE

BHREAR

[0003] sk, B it 1l FHEOCIRSS K (Living body) A2k H O P RN 88 5
B ORI I Mot A B BOR o AR RS A 2R TN P 3 245+ AR L AR (Z
W, 3 1 L R P B F5No . 5,840,023) o 1% B AR PR Jv ot A5 I & BOE S E TR
(tomography) » T AE#E LAAEIR N7 sBAT R 2T, DRIk, A7 76 T B 7 R FH DA A A A
WEBRI S A, CIT R T B TR A KOG A M E S & (3 WS A Ernilov 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) .

[0004] LA 3CHR1 - 35 R B HiNo . 5, 840, 023

[0005] HEEHF|CHR1: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.

LZRAAR

[0006] S 7 Wl 8 2h& 5 W A0 oRf T FH T 5%k G5 (100 B SR DY 110 8t K T 3 BB, 55 8 A %o 5 N A DI R
e SR E D' S R VEARL I & A5 B o a0, 2400 FH B AT 25 2 8 T P 1) L0 B P WA ) 12k
HE LA, AT LRI R

[0007] 5 ik i FH 25 2 8 280 L 40 A 1 RSP B P BR3P 2 5 e i 4L L 4T 2 1 IR i
FRT R ) HE S D 22 AT T2 1 b A 22 S R BRI A AR, T A0 8 XL P ) S M A
71 HH GRS 2R 00 A ) AR BSOS H 48P A0 20 A 1) B st G 9 16 T RE 20 A1 ) Tl g
K% .

[0008] ARHES.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,
A T e Yo 0 A ik P U S RIS B P S AR R [l S R R R A0 G P B [l 7 AR IR SRR
TR TS S M TE A B

[0009] =5 5 A rh R4S 1) D i G RI R 75 TR I i b SR AR I T A R R e S B ), AR AE A
PALL B ThRE S B AT S5 BRSO

[0010] A Wit —Fiont R A BRI E 20 G5 B3R B AHE
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[oo111 gy,

[0012] S S ERINES , B I B ONHEULE FHR B IR B 6 BRE R 5 GRAL 77 AR 1) 6 7

[0013] RS ERINAS , B FC B U R S 22 X6 B 98 J5 FE 0T G PN R3S ST 1) 75 05 DA K
[0014]  f5F5AbFEAS, HEIC B N T 6 B QR A R NI DI RE (5 B 0 ThRe B , FF 2%
Tl AR AN B RN RS E BT EEA

[0015]  JLrp, {5 5 Ab BE &84 Dh i BB 3 B2 AN X3, oof X el () 5 — A AT A TR G B 4B
W R ASEG EESGHE FR RS, I BAE BoRds BoaRB R E A

[0016] M\ S HR B Il Xof 7w 48] 1Ak SI Tt 8] 4 DA 1 8 , AR BH ) 8t — S0 BRI AR 15 B i

B [=115¢ BR

(00171 [ LA A Y (A6 545 JE SR IBOCRE B 1) PTG L

[0018] ]2 /& A< J W] A (1 AN A B ) AR 1A

[0019] P35 75 Hh A A B P (0 AT 8 BB AR AL B GUT A — Mo s 1
[0020] 45245 5~ 1 b i) EL B KR AL BRI AR s DL

[0021] [ 5AZE5ERE 5] 2 1Y) 5 B Pl A5 Ak 2 10 25 A

BASHEA

[0022]  4n bFrid, 2ot A W 3R A 0 Thie G R A i 2 SRR MR S G E S
I, A7 A5 A AL IR Dh e A5 B A A5 B IIE I B AR 289 &, A2 £ a0 FAE O - 24 5L )5
(breast) WEI AWMU RE M E G Chae R i ES TABEER ZhEH®
(tomographic image) (JEASEME) LT, JEAS G A 1 Jig [X 35k« 2H 23110 %6 50 X 48 55 4 B
o FRAR A T RS Y B YA, (EL L D5 1 0 75 D R 3R A3 ) S e R Ao AR £ B E AL
B AR OBE E 75 TRL, DA S BRI B B, 7R IR B AR 55 , &) 78 1
LA R 3 o i e i A2 ol 0L, M S RE B G e BB AR T E S EUE R, £ AR 12
FIRASTE B3R 4y (L LA MR ) 4% 25 B T T A5 R b DARE AR RT DL () 475 100« B A 7512 1
I R — RS R B K 1) I 52 BOCVE BB DL N AR AE /DU U R BoR e E &
& B O

[0023]  %F FRHMESIEH TAKW, HAARKHEF W FEHK AEES K ERIELE
7 IR A 1 Ty R P A e Ik R 7 B SR AR ) T S A, [ A5 Th AR 3 B AR S B
BRI

[0024] DL ¥ 2 R B Pl R A i B IR DI04 St 9] o v 2, DA s P 2L A4 1 RUBE A B A
TEAR s FLAE XS A7 B 55 I AR T A% 2 BH BT I8 FH 1) 22 8 %) A B8 5 P 2 1 T 0 0 2 b e 2, I
H AR B AR A 2 B 1 Y BB T DL B 33 o A D 6 22 D 0 L el A TR0 7 B R bR AE 6o
I H AR A 0

[0025]  (ZLEERCE)

[0026] 55t , g A1 Y Rl 1475 R 90 A I e 497 14 0 S A5 JE SRS L W L i s B 0 A I 3R
B BAFOEIHLL0O6S 281120 A AR 130 I 625 4F 140 5 S A BEES 1150, HoR
P 160 A N B 1 TO/E Ay 3= B4 A

[0027] A SJZ it 451 P 5 Y A 0 285 130 1) SHE L ) e 5 100 A 597 75 8% 1 R 7 30l e 53 8 O T
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RS IUAE XS G 100 A AL 5 110 8 7 30k (0] 68 7P U 42 A0 28 110 T B o A SiH RN 250 () Dy R T ] 29 T (1)
BURATHAT o« FTAR H8 I A< F 43 T B W LA BRAT S 30 I8 A e ST A P e B e i o AE XM 0L T
T ST RIS A e N 2 5 A R B TR R R 2 0 5 S L T R e R R U A
28 5 AR B I G 7 AR D A3 0 B o 4% i 254 140 A115 5 A FE B34 150 i) 3% — AL C B . DL K
A EBLE .

[0028]  (XF % 100F1YEMR US4 101)

[0029] X ULANIE A B 0T RAT B R UG B L B 1) — 5840, (R AE DL N Bk - Ak
B0 G5 S e B BT 0 N BN A 2 1 e I 58 22 3 S R 2 W, A 506 97 1 R
EREE I AF X G B R s, BRI S, 18 i NARESI ) 5L 55 S 5 38 (s tomach)
[F)ZWT HAREBAL (segment) o7 2, fB 44 (phantom) St AT LA & H A%

[0030] MR AT A2 Xk 52 P9 1) ELWR WAL R B0RE A v ) 38 20 o B 2 , SR N A 8 H A, 84
e 11| R s 1 e 1 A g e BN W o 11 A s = o= 170 e W 1 A I g = = =N R DR A T 1
BT A iR A GRS A« S B K EE ) B (plaque) A GRS o

[0031]  (iE110)

[0032] R AJGUR, BEOE P A2 J LMD 21 LAMRD (1) B 9 5 ik b e B9 ik e e e Ik 1) » LA
M AT AR = A6 A8 FH 29 90D I ik 56 B2 o AR DR G, oT BAASE A O il
M AR EOCAR AFABOEES , T LU S P0G 2% , 18 G0 [ 2 BO6 8% SR BOL A AL R
[0033]  ERARAEIE 7 HHEEAS IR (H AT LU FH 2 AN 60 AE 2 SISO T, A
3R RS AR IR O 1 R R R, BT DA A CUAR A K S BUR G 1 2 A6, B, N T
I B AT A ) R AR 0 A B 22 5, AT DA B AR R 3K 1 2 A6
[0034] X Z N HI OGRS, 7T LU AR 0% e 45 4R 3 B K Bk} (pigment) BOG 2
R % (0PO) 1 06T« ok T EAF B AR (in vivo) BUAR 2D 700nm % 1100nmfP)
X 38 LA ) o 33 B2, 7 R4S RO 422 30 376 AR 3 T P 375 AR A 23 ) D' 22 R MR AL 0 A B I 5L, AT
PLASE A5 a1 400nm 22 1600nmi1) R X 35k , 1294 X 3302 be B3R i A& X 38R i TE R

[0035] (% £4:120)

(00361 MU & 5 0 S A8 TR FH G 27 30 A4 40t Ak B ol A BB ) 56 40 A T AR 1) [R] B 4% 5 1) 5 52
AT FHE WG D65 I S AL RO G EBA an 2 S G B 1, X G IEAT AR OR .
TR SO 135 5, oA BOE I 9 HL RS (diffuser) o HEE MO IR & 5T I 6 DLA B2 10 TR R
SRS R AT LAASE FEAEART S A B 06 27 BB A o B0 AR 1) 22 2 1t A EG R 2 I X 380 5, Dk 72
SRR X A A 2 FE s EE

[0037] (A ipckar il &5 130)

[0038] 7| FH A5 B A U 48, 't 7 J0 A0l Al T R 2 S R A e ¥ B AR BRI SRR 5 . R
BERTRT I A AT S, kAT R AR AT RS U2, 8 4R B F IR G ) VSR L F A AR A S5 (1)
For 245 o A v U B O RN i R P T 5, 75 DA I 2 DA o A& e b AR 1) A B 22 Al o
R P A T2 o

(00391 HH T+ [A] — X 33k H (945 5 0 AR 1 4 25 ) 1 S AT A B8 P iR I o AN B A B2l
A (IR B DhRE , 1T H 38 BA R 5 8 P 3 (P 38%) 1) D RE o B AR P Jp U & v e i 1) e P
YT N R W RS PR ' 7 U ) T B AN AL S, (R, T AR B SRR ik R R

6
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5 P T 0 B S Rl AR U 2

[0040]  7F A i HH v 4 38 1) P Jpiz 4L 2R b ot 6 P U, I LB, 2 R D 2 U8 0 P VB P U )
PHEIRE o A G P 20K 77 A ) P TR AR PR DA 01 P R OGBS

[0041] (3=l #31140)

[0042] i A TR B 75 S A MU 28 SRR I FR A 5, I H HLAE 5 MWBEHDUE 5 F e e 2
FAT T A A Y b B BOR A8 A/ DI 2% VI3 n] Gm AR T TRE 51 (FPGA) o5 S5 L & . fE
PR MBS 3R Z A HAS T R IEIL T, Ay B 0] [Rl i AL BE 2 M5 5 DL4A 55 A T EMER T B By
[H] o

[0043] il F44 LA0FRAT M GIE = A R Ik v 6 R 6 5 B 1R 3 1) A B ik v e 8 e R A
ST HLAE 5 R RS IS ) 35 i o 3B I AEBAT FH TS 5 B AE AL VL T ) S 3R AH AL BE 2 FE A
AT A IRARBE , FPGARS Jy ] B BOnt G 1A 7 FH 0 5 R AR5 14 23 A I0ORE 52 A 1 5000 e 3 00 36
(speckle) B Z I .

[0044] ({55 ALBEAR1F150)

[0045] T AEuh <54 ARG 5 A BR A8 14 o 8 ik S50 A2 1) A AT B IR A B R A Ak
PHEE A0, 78 A b b 4 B B G 3 AT VR A R B PR R AR AR P 1) A B ) 2 S b BRI
HSER ORI AR NI e A, EFE 1 A5 B A S i 15200 5 4B B ABE B 1 53 A
Puo B BRI E NS5 5 AL PR AR AF 15053 TF I #8445 5 b PR 2811 150 7] 25 — 4k 7% [A] 5
YRS A IS 5 AP AT T AL B AR 5 AN B RS 5 A B AR AT B

[0046]  FHHEE B KR O B 15 TPAT 1Y ] 45 4k BRI el 8041 7 BB 6 15348 3L 1) R0 41 1 4
AR T8 T AN ] 5 5 PR A8 25 51 () ok gl R %

[0047]  EIG E GBI 15248 F 5 35 5 $AT BUR A, HLIE O 500 75 BH $1 55 1 e 14
I3 AT B SR AR 20 AT o A 9 MR FE A B A an s FH @ AT 2 B 5 5 R R ) B 4B
AT -4 1) T #5582 (back projection) ERZEIR ISR A (delay and sum) o FEXT T E 4 704
VEZ I AN OL R T DU B B B B A PR ) 3 53 i 7 7

[0048] sk 75 e 75 RRAG R A PSR AE 7S A 2%, T DATEBEE BUR MBI 1K L T TR AR
TR AR 0 A BR AR X RGO T, AT R B G A BE RS 5 A0 3

[0049] W HEAFAE 2 Hil 25 4F FE 5 AL PR ZRAF 4 — AR AL G 0 o A2 X PRI O T, T e ol s A2
ASER AN & F A Sl AT B9 348 Ak B SR B s X 5 1) 75 B B0 &5 10 4 14 40 A 8O 2 e 14 4
Ao

[0050] (I R2%1160)

[0051] @ R&R A A2 i 7m INAS 5 A T 254 HA 1T RG24 o SU R b, A VAR R 2855
{H A, W & B AR B 7R 2% A HIEL B 7R 28 BUFEDA) B I A BoR 88 & nl 22 1 . v 5K
RN G A BRI B 0 i B TR 8% o N ayF -5 AR B I B R 25 N

[0052] (g A\ 2844170)

[0053] A A8 AF A2 4252t P b AT 1) T RAE 2 28080 8 8 $8 78 BV o7 2 B 1% 08
AL . REEH P ] 5 BoR 8% B 7R 2 Wonk b 15 8 F0E 55, #  BRURS 1 3 BT
AT B ) 2R P A AT SZ 1 i N AR S AR U B R N B TN Y

[0054]  (REAMAEERFRLFE)

[0055]  iEactfdf FHIE 2R (VAR I e b ad ot A B IR TE B 1 2% B AT 000 G5 B3R

7
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[ LA AR

[0056] il &R F 1AORRE FH 7 Bl &4 7= 4k 7 I 42 11

[0057]  FEAPERS201H, Sl 11048 HE 28 — A )t . BRSO OB 5 R 1208 5] [ X 5
100M) T o BB, 7625 RS 1 20 R PAT 5 A RIE , I HL IR G i BRG] ' ot B2 40 A 55
WA B FRIHBAEXT 1009 %38 , H B ERUSAAR 101 72 A2k B 28 — B 1 6 75 3
[0058]  fr P ERS202H, B — b FE e ad Ik A Uk I 2% 1 304 BUl I F H AR e il i AS 5 o FRLAS
T A/ DA ERAE 9 B AR — K T B L S 5 ARk BE T A 2R 150, I Hopk
124 TAE AT B I HDD 1549

[0059] b, 7625 BRS 203 , e 47 il 28 44 140 ) ik b $2 B 0 BORE L 3 3k LA MG = 4=
[ Rk e AR D ik i A — 38 () RE IR I 8] 2 5 5 FE 2SR 75 0, SRBIAT 18 75 Y0k 0 = < BT, A
TE AR A SRS I AR R BRI BLIR B 8 75 J515 5 A7 R 88 1 302 UAC , e 4% 1 2% A 140 % 46k
FCHLAS 5, SR 5 4 BH A/ DA 4 Ab BRAE il 75 A5 5 AR 15 25 5 A BR AR 4 150, H AR A7 6f T
HDD 154,

[0060]  7E P IRS204F1S205H , $iAT 5 FiR B2 FRS20 1 FIS202 2 ALL R A 2 . B, Y6 J5 110
WK B RRS X S 10010 2R, HF B b 3 K S B e R IS S B IR EUEZERDD 154
A

[0061]  Hy LSRR B M i 2 R TS MG, R UL, AS 06 75 AT 75 R D
[0062]  7E25BRS206H , B 15 EE A AR B 152 I\ L3 19 2525 B8 R SR BRI 6 75 A5 5 AR 75
B9 B G BTN E R — 3R DhRE EUE R 58 KSR EUR) Dh g EHZ AN
I FHAR 75 PR U T S G M A

[0063]  FEPERS207H, il H S BRI B 151, T & K Dhae B 5 R & BE 3
B BE , BB R G AR 151 M B (E B B B 1 533K B T 61 5 & E R I S Bl H
It A B IhRE (S BRI UL A & TRk (s S IEE .

[0064]  F ML 1) 7 SN AIEE T HE 20 DhRe IR - Thie B GAR H5 7l e (1) S 2R (B 4 77 1k
ZAN XA, I HLARE T 9 & DX 3 2% (1) A 22 1) BEHGA B % 78 S 800 45 X Sl AT UG A 22
BART 5, BUG R 2 SRR B E (B %) SR E EE L R IO, W53 ik
Z A X I T Ae B G R 25 XS AT AN R 132 B G AL B L 7R e B DL T, X TR
EIG I 25 DX 3T A [R] ) B 3 4 AR B, VR A 15 AN 0 BEER A AN B R 1 R 5 Ak 3
[0065]  DAIXFhr 0B 1 B & Thae (5 B BB A B E 2 R S EG L, I Byt oR
TR IRERAF 1605 o U, 8 451 G325 ik 28 R X 43 R 40 o] L 5 1) B v 11 Sy B o A
BRI AEIRVESAL , H HLOCUE AL v WA B

[0066]  7EDUES208H, FH R4S 25 B A5 11 7] g el ab A FH A A\ #8441 7075 B (E i BE AR B 153
HE T S ERE, DL E R E SR .

[0067] £ BIRBIGFE A, 570N K H B R — N 0 R R G S TR 7 R R
o fHAE, FHSL b XA IR #IPE R A o8 L A T E SR ShRE R i R B G, v LA
BT AP e 75 BG83, mT DA A MR AN I8 00 0 B 5 SR G0 2 1) 7 HE AR T AN FE Y
B .

[0068]  FH 7 ml A F % N 85 14 1 7048 7~ I3 AL I X 3k 5k ey 350 A 1 1A 5, LK Thae
G5 2 A X 3. 1 o0 T DL o 2as e 19 22 AN X3 19 B — AN 04T B B (1) 5 Ak

8
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LI

(00691  (FH /" 5t

[0070]  FERI3H 7R H A A ERIUT I — AN 7.

[0071] 2413502 UG SR fid A #58H (RRFAH) o 43X N % R, $AAT 6 7 3k il = A
PRI, I H s B S E2360. i 0 46330 FH T 25 T HE A% 1 0B R 1 4% 5 B o iy
ZNGRTR

[0072]  SCARHE3102 FH T 1 5 AE N BRI b PR 5 5 (B AR T BIR 15 7 B 19 SCASHE o R 1 4%
SE T8 I AN B A% 0 48 15 B 8 dEAT EDULER AR 1K T B o FH B A ) B B AR A2 320 RT321 B
71N 1 £ AT 5 B ) L T A 7 8 B Y B ) R R R R RS IR B R S - 4
SURBER, CATE AR T e R E A E S KGO HRoR . Pl e &
5 M5 36011 [F] B % 2 BIE -

[0073]  7EDA SR, @ i A g N E RO S RGBT ESEEG AR,
K H 2 #) (Doppler) 7 AT I MLILAE B — R O K075 8 75 I U 2 P SR A3 045 5 T i e 45 Fn
fEH.

[0074]  <f¥1>

[0075] 43ROk, K ik 156 FH T 1 BT 7= B0 R A5 2 3R B B ) 6 G A5 B 3R U7 6 B e 5
Jiti 5] o

[0076] (R FH T LM REH A 1B HL)

[0077]  FERELFT /s B0 G A5 B3R EEE B v, 8 ) 7 3k I 2 ) 22 1 Th g 1 150 HE Rl
REAT AEAR T, PR IR E R IR, 1S 7R LA 8 A IO 75 2008 o DTt , SR H
J6 5 5 32 B AT 8 (7 AR 6 5 o AR AR (1) 1 SR A5 5 45 5, IF B an-E4H
I (1) /N KA R T SRAF 55945 5 o XA AR o WS 2 1 e e 285000 70 A S
[0078]  FEA v, 3L R B BB B 1 535 BN B S R AE e 2 — 16
WS FRH B 2 SRS ZR E d3 AT B A 7 I P A5 R I IR e R o A B =2 Tk
) 2 SR 1) A A P SR AR R DU X 3 (FE AR 48 7 H O P X0 H IR IR R 4L
I3 A BB E 7S U G R S AT O R I ) DX 3 AR ] 4 X 3k A e 7 S AT
[0079]  (EE&KEG L)

[0080]  DA'F, K-S MK 4R H EH 2 EHE A @B 5 13T I B B BG A EE . o, il &
Z U BRI 151 BRI & B 1 53R B R(E S 40, TR TRAE -

[0081]  7EDIESA01H, EH SR BB 51 BRI R0 A Bl 5 B E 250, 3
MR FEAE K T BAE T BE S 3384y, B JE & P HEA (mask) Zds . BLIsF, 3F 57 B
TR E A 2 K T B T R I 50 40 B Rk S 1 /N T A 0 3 43 i Ak 90 —AE
(binary) (4 & .

[0082]  FEADIESA027 , H B FER G AR EL 15 TR OGRS B E /N T BE S 50585
B 37 B AR o R T 0% B AR 2 Al 02 IR AR AR e 1 3 45 Rt ) A 0 P A
B S AR 1

[0083]  7EAPRS4037 , H S G O EHL 15148 FIG IR IS 3 30000 A Hids A A e e R4
I3 A EUR AEA T H, SR 3500 A7 B GO AR T YIRS R 2 23 e AN R e R ) B A
[0084]  7EBBRS404rh , H B &G AN AR 15155 T S403 7 B E i e lie £ 85000 A G 8

9
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FH % B HERLHCH , DG B S D) RE G 0 T B & Th e A8, 16 5 32 B FER A 1 16 B2
B ALE O T R AT R PAT E A AL
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