CN 104248454 B

(19) e A R £ FE E R FIR =1

) *‘D (12) KEBEFH

>

(10) T A& S CN 104248454 B
(45) FZ NS H 2016. 06. 29

(21) HiFS 201410525601. 4

(22) HiEH 2014. 10. 09

(73) ERIA WB/RIELFERY

HbdiE 150001 BEBITAANE JRVEETH a5 [X P i

KAT 145 SR E TRERZEBH b
WA E

(712) ZPAA Z8% &4 AWM Rl

TN
(51) Int. CI.

A61B 8/00(2006. 01)
A61B 90,00(2016. 01)

HESR ARt

BORIZESRATT B350 B 1T

(54) &BRAFR

— e e P RS R R A T A
(57) HH%

AW B — i — 4k S RS o R IL T
I T5 %, TP P PR ZN R, TRA7
N T BT R P R LA T PR 1
S Bk 7 PR R 1 P R DX Kt R e oy
W E R, G BIE A 5 e il — A R b TR
2 PR 1SR EEGEATIAGRN, W
Radon 28 #eif & 7 RUBEFT R EL 2L 520 0% 3 84
FRIEFHRFTERI AL E D TR 4 981 W 7 &
Pt L 2R 55 P A% DX A i B R FEAE 2 S
KT —BIE, #E 7RISR DAL T BRI A .




CN 104248454 B W F OE Kk P 1/1 7

Lo—Fh 4k /5 RS o e 35 i A g v, HAREAE T

A IR REVA LN 7 Bk 5 BB B R X R B R B O IR . &
B AR H i e e i —AEL R

A IR2 0 BR R B ZAH BB AT L R, i Radon 22 e 52 57 &L T AE /) B
2

PR3 o 2 FIEHEH R PTAER A7 &L

A7 B4 I A W 5 R BT T AE L2 B S BB XL 5SS R K FE AR e B K T —
{8, B E ZFARNEH R S TR PN .

2 ARIEBORZR BRI 48 75 BG5S 2 B SL 0 R 7%, HRHIEE T B 3R,

13 i Sobe l 7% P BRI ZRAF ) —AH BB #AT LA W, BAK TR T,

B A (2) M (3) TH R AL 5 1 BB (x, y) FEXFY H 7 19 ()G 5 &
AB, ARG FH A 2K (4) 1 A BI s R (AR A R S (x,y ) » e Ja e BRI ME THs , S (x,y)
>Ths , #5 EIGH B0 R R B 1, Hofth s BON0, TR BIZ R 1 B 14 %%

A=[f(x+1,y=1)+2%f (x+1,y)+f(x+1,y+1) [ £(x—1,y=1)+2%f (x~1,y)+f(x=1,y+1) ] (2)

B=[f(x-1,y-1)+2f(x,y=1)+f(x+1,y-1) ]-[£(x-1,y+1)+2*f(x,y+1)+f(x+1,y+1)] (3)

S(x,y)=max(A,B) (4),

3 MR YEBORZE R 2 ik () — 4k 75 R 5 5 BT S R 5 vk, AR AE T P 3R 2
i Radon B He i i€ 78 JIEH T 7EI B4k, AT T,

MO° 1797 FERE1° A H 2 X (5)if— Kk radonZe #t

R(p,0)={fof(x,y)8(p—xcosb-ysin®)dxdy (5)

FEEAG P TED b DL R 0 g AR AR AL I AU — 56 AR B2 o AR AR SR LB B
R ERE 008 FIABRE P AE HE S x B A, Bk B ri (x,y) MK EAE T (x,y) , 6 9Dirac
delta& £, EHEf (x,y) i HZip=xcos0+ysinOBAT A7, 13 BRI ERR (0, 0) HUZ B EL L (x,y)
[*JRadon g4t , =07 [] o (A i — A mUh 206 B A8 2 TR) 1 — SR EL 2K

FEp— 075 1) v 58 A7 e i B A G 2 ) o 28 B Bl 22 ) EL 2k, S8 Ja Rrp=xcos0+ysin®
I~ 20 (6) A7) e B oy B 24 W) HLER T FEy =mx+n,

cos (7 * —6-)

= - —fgﬁ (6)
sinlr * 10
R T A— (7.
sin(z * 1“‘8“‘6)

A RPN ERSPINR I — 258 7 B8 5 5 VB ki Pl g v, LRI AE T - D BR3
TS R AE I B2, 3 i B BT 0 R A, R b IR AR S K IR R s RN
RN H , H MR AR BT I AE Fr o

b MR AR EER AT IR 1) — 4t 75 B8 5 5 VBt AR I PIBT g 32% , FLRRIEAE T - D3R4
AR TAZBIE WA 2 R A2 T BT T A 5 G IR WA A 2 e AT e 4
B F AR TN



CN 104248454 B W OB B 1/5 i

— M 4B EE G SR ATk

F A G
[0001] AR BAWE B —Fh 4 7 A5 2 e i A w7 v

BEEAR

[0002] &% 51 5 4MEF R G IR 2= 2 G R EALERE G E AR, T7ER AT B 3 248
FG B AR AT = 4 T AP ALAL , SRS = 4R AL, il e & 28 8 BT AR R, R AR I
U5 7E A A ) FH = 4 2 1) 5 o7 0 4% 3304 T BAG R A 28 2 R) (R T v, 38 2 3 1) SERR A 67 L 7
AR BRI SR 2 ) o7 B e e ) B 3 1) = 2 PR 15 2 T 0 T AR bl 7 2 1) o 1) 67 B S R4
RIS B A Ik W 5% = 2 IR T RS 5 995 A8 AL () AR R 7 B DR R 0 A BEAT RS
[ FARIETT X P AN AR B A Rt g P e , 1m0 ELE A AT I A5 /N =
RIS, O & Z AT IRR . BAREUE 5 SR FERAE Z 8 (HFRP I FFAR
T HBNATE B b 230 BRI 7 7598 & Fo R I AR ME o B A, A BB 5 S5 F
computed tomography (CT) ,XJCIEM G » 1% B AL IR A5 A0 RE 75 A5 - 5 CT AR R HE41R 55 il
%77 AL B, 88 B B A BT S SERE T s TR FME SR 3 , O & BN — Fhstmt
AR F UGB BIN, T B i R R R n ok R R BB 5 S AAAFAR,
R AT I B SRS 5 TR SRR a5, B T (AR AR LSS E AR A7 B AR R AE
AR B 5 B ARSI AER A E IS R - B A R R GG RS 4R AR = 4 Ak
B AN B UG T 15, =45 AR AR R % SE I b W os AR A TS, SR, =4k
A8 BB AR 5 AR AP #5520 1k Sk i o 38 R B S AL T IR AL R B
Rk, B AT 51 SAANF RSN LR B S AR GE & @t 48 K15

[0003] 48 5 4 51 3 o I O S e A7 28 W AE L 2R B 47 B, B AE 28 JlE FE
A PR IR Sk I s B A o s e A T Ak a1 AL B o AE 4 S AR R o
BRI, HH T8 RS G S T, 1 2 R A Y T ) — 26 B B IRtk , O 7 B EDWLHE
BN , T EAS B R S 8 A T O T 4R S R I N SEIIX — AN B 1L
FE R S 1 2 R B I3 AN BT, BRI 28 BB R 788 5 UG B e R s e AL
S A BT AV N 5 RS T I Y S AR A A AR R TR B [FT I 38 2488 BhAR Sk A AN %
FVET 7 T AR AN o B BT IEAFAE R 32 5] J

[0004]  —J& 75 LN A0 2 BB o2 15 75 A8 T TN o BT 88 75 81 i A7 AR — 2 R
[ N 52 21 P15 08 75 S 52 i, S B 28 R 55 A8 T TR A0S 55 75 SR 4l S E A= & e e
BIRALK

[0005] 2 5 42 N A0 o et 708 5 R B A B RS B AE R 7 R R —
AR DX, SR T AR 1) 58 BEAIR T4 AR5, JRI R A 2R R R 52 B 2 2 VR 8 T A A, %
e FE G B A7 BT A0, DR, 450N D3 = 0 0 0 5 i 2 SR LR AL b 5 A6 1Y
IE .

KRR



CN 104248454 B W B B 92/5 T

[0006]  AK W] H HAE T it — M — 4El & R 5 o iEF L AT 7% BE RS A0 4R Sk
R R R B BRI e S A T RIS B B E AR ER A E

[0007]  SEIWAK W] B HIEAT &

[0008]  —Jh 4k /5 EIR 5 o WA L AW vk, 408 A IR Sk R AL AN TR IR
AR ZAA 2 BT Bk R G AR T

[0009] BRI . FRHUE A IER BRI AR X I8, R B R Oy K Z R, 2 B E AR )5
i AR

[0010] P ER2. AP IR 1IFRAFI —{E BB BEAT L G ka I, T8 id Radon A 1 1 58 28 I BT 7E 1)
HE

[oo11] L BRS. & A7 % et EHRPTE R 7 B 5

[0012] D04 - Jd ek W 2 B Py 78 B4 588 A5 AR X 380 558 U K BEARL A2 75 K T2
— BME, T4 R 2 S AT U N

[0013]  Egarh , {fi i Sobe 1 F X A BRI FRAFH) (A BB BHAT LG AG I, BAR T VZE T,
[0014]  H5uiiad 220 (2) A1 (3) T HE AL B 5 1) —AE B (x, y ) FEXBHANY b7 7] () A0
S EABL IR A A 2 20 (4) 1% BXA BA B KABAVE R NS 7S (x,y) » B Ja (e BUBI{EL THS , 45 S
(x,y)>Ths , BB H 0 R R B L, Hofth 5l BONO0, TR BIZ R K B 14 %%,
[0015]  A=[f(x+1,y—1)+2%F (x+1,y)+f (x+1,y+1) I-[F(x—1,y=1)+2%f (x=1,y)+f(x=1,y+1)]

[0016] (2)

[0017]  B=[f(x-1,y-1)+2f(x,y—1)+f(x+1,y=1)1-[f(x—1,y+1)+2%f (x,y+1 )+f (x+1,y+1)]
[0018] (3)

[0019] S(x,y)=max(A,B)

[0020] (4)

[0021]  JPEg2rp , il S Radon B2 H i 5E 28 MBI 2E R EL &k, AR50

[0022]  M\O° 2|179° RERF1° FIH A (B)— K radon Bt

[0023]  R(p,0)={fpf(x,y)8(p—xcosb-ysin®)dxdy  (5)

[0024] 7RG D F DABENME G AR BRI A, e BUHE — 26 AR 43 L2, o 9 AR b 5 i B
A ELZRRIER B, 008 FR BR S BT A EL 2R S x Bl A, B2k ol (x,y ) B KFEAE AL (x,y) , 62
Dirac deltarR¥, BHf(x,y) I EHL&o=xcos0+ysinOBHATF D, R RIHIIER (0, 0) 5 2 BR 3L
£(x,y) [fIRadonZ # , 0—0 7 [B] 1 (R AT 5 — AN s BL &0 R UG 2 1) (1) — 2R L2k

[0025] 7 p—0 7% [) o 5 o7 e 5 sl B g B 4 2 1) w2 Lt BT 7E IR LR, SR JE K p=xcos 0+
ysinOR A F(6) R (7) e Ay i 4 () B4 J7 Fy =mx-+n,

cos (7 % i)

[0026] @ = —— 180 (6)
. g .
sinlzr % —)
180
o #{9 (7)
[0027] sin(z % —)
180

[0028] I3k, ¥ % WUET BT AL B2k, 3 P EL 4k BT A RO AR BEARL, M He op K (B



CN 104248454 B W OB B 3/5 71

RIB R KRR ALE , LR AR BRBN B AR o

[0029] B ERATH, AR K TA%ERE , WA N 5 BB T BB T Y 5 A AN Tz BRE , A
NERHBA 20T AR T A .

[0030] AR BIAAHIAT m AR -

(00311 AT WSR2t 7 R Sk 0 RN UL A 9 25 UL S 4 3 s 2 U 1 75
Bl — ZPHAE G AEEMR , 23 i G Aa )5 32 FRadon 22 s | EL 2K R 7
RO B I I8 IE b BRI E S B K58 R E AR BB AL B, BHIE T Pl L
Fe T AE BT T ORI 2 R A2 15 Se A 6 Tk A5 BT Y, AL 5| b A RSk A sl 5
R T AR T A S AN T S 2 3 7 2 R B AE AL A ) 67 L L i R AR 5 ok 7 R
SPICILPR) 7 R o A S B B A b 7S RSk 498 R BT R b B Bl AW o R 2 5 A2 T
BN, B 32 M R ER AL B, o/ B F 230 A 75 1 BOIR B ATR , BRI B SK B — 4
(EIRER S N VA il

[0032] A< W) it ied 5Cas e P 4R Sk T iR A B AR, AR R WY 0 5 RO 7S R A i X
o P ABE i s 1 SOt ] i (5 7 At 5 10 2 VB 1) PR O o AR R B 5 T I 2 AR o
R S5 BOINE TT A T VA A B A, AR 5 Yt oxeh e 2 SR B AE AL 3 A SR B o7, A I AR AR
T T 1% U AT A P R Sk A 5 B R v P S B S BT T R LG R S BEME AR
BAEE LS.

[0033] A< Y B} 5 (5 YKL At 4l 180 5 57 T Vi AR B B, AR B (SOR R 7 PR AR RO B0 B Bl e
DL RIBTALE , 25 A R ARKR , TE /5 b B AR IR S0 IRl al SEEN B 7€ 7.

M+ %15 R
[0034] 1 AR A VERFERE .

xRN

(00351t 1o, Ak W 4t 7 BB 5 5 B I i G D R

[0036] LI - KR TIALER . SR HUE 75 % I AR X I8, KRt R B o K I R, 42
R AR 0 e i p — A R

(00371 fi it 75 JET 45 P9 S A5 DX 358 a1 o 2 458 S DU 7 B B 1 [X 45K, B2 48 S U i U 7
[X 450 0 3K 8 [X I ) A2 e 1 P R RAX) Z BBt B e

[0038] R Rt IR 45 e o K P2 AR - DR AT 1) R P B AUV o i) 1 AR P AR (BRI
G A L R O BB AP, A T3t 2D A3, DR AR 2R R AU R X 380 1) B 5
F b L B o I A% 30 BRI BRI RCB=AN 73 Badad A 20 (1) v 5 R 52 14 4K J
fH.

[0039]  Gray =R*0.299+G*0.587+B*0.114 (1)

[0040] Az e AL P45 « X e 80 i 1) P56 T R A TS 24 1) AL 643 K T 55 T BRIV &
FRENL DT ZREN G R ENO,

(00411 JBER2. XD BRI FRATH —AH R HEATIL GoAs M, 3 i Radon A2 e b 72 %7 R P 2E 1)
HEks

[0042]  fif fiiSobe 1 5% 20 SR 1 ZRAF ) —AH MR BEAT U GAG TN -

5



CN 104248454 B W OB B 4/5 T

[0043] im0 (2) A1 (3) tH AL B S5 1) B BEME £ (x, v ) FEXFOANY B4 77 1) 1 45 A
4y EA B, IR E R A 20 (4) e XA B s RAEAE N N E S (x,y) , S e G BUBIE THS , £5S
(x,y)>Ths, ¥ EG A B R ST B L, HoAth s 3% B0, AR 2R I BT 14 %,

[0044]  A=[f(x+1,y=1)+2%f (x+1,y)+f (x+1,y+1) J-[£(x=1,y=1)+2%F (x~1,y)+f (x=1,y+1)]

[0045] (2)

[0046] B=[f(x—1,y-1)+2f(x,y-1)+f(x+1,y-1)]-[f(x—1,y+1)+2%f (x,y+1)+f(x+1,y+1)]
[0047] (3)

[0048] S(x,y)=max(A,B)

[0049] (4)

[0050]  jiidRadon A2 B 5 % WG P E R B2k

[0051]  ANO° 2I179° AR 1° FIH A (5 — ik radon e H .

[0052] R(p,0)={fpf(x,y)8(p—xcosb-ysin®)dxdy (5)

[0053]  7E &1 D F RLEMER o AR bR IR A IR B — S AR 0 HLAL, o AR bR S s BT
EZRIEEE, 0N BRI E L SRR A, B B (x,y) IR EE A (x,y),608
Dirac deltatf¥, BHf(x,y) I EHL&o=xcos0+ysindBATI S, 5B ER (0, 0) Bl 26 5
£(x,y) Radon % # , 0—0 7% i) 1 (R AT F — AN s L2 0 LG 25 ) (1) — 2% B4k

[0054]  7¥p—07% B o 5 f7 fe e i BRI O G 2 ) v 2 il i 72 B EL 2R, SR e p=xcos 0+
ysinOF HI2 3 (6) A7) B By i & 1) B2 T Fey =mx+n,

cos (7 * i)

[0055] & = ———121 (6)
sin(z # '@)
o= #«9 (7)
[0056] sinlg % —-)
180

(00571 B BRS. 5 fr % AEH £ RPN EN A7 B 5

[0058] 44 % M BT BAGRF s, BHRIE W ST R R, By TAEALA R A, B BR2vh 4R
Tl HE R B B R A B R B D 2 B B AR o B TR i iz B il i B4 B iy s i 2K
JEARL, 1R P R AR BRI AB R B A7 B, S R AR br ol 2 IR A Hr

[0059] L5547 A B 75 0 T AT T N

[0060]  HH TP S E — Ak ELER , TR AL AR T A R 67, W SR IR R b g sE At 2,
2R BA A SE T BT I N BT I Y o EL AT v A A T B P A L2 5 S AR (X I
(R BRIV ) 3 5758 a0 R PEARL A 75 KT 28— B o W SR K T BEL, WA O 5 B T
JRABT T 5 WSR/NTAZ B, WA N 5 R AT sE 4 fr T BT i o, B0 2 6 5 &1
A o

[0061]  HAKSKEA K B U i

[0062] A {FPC E PR A4 - (1)— & Ml /5 00 Fe & — > 4Bl A Rk (2) — IR
ZORIEE , TR ERE 75 (3)— & T 5L, T AR P BB il 7= i A RE EL %
Ky BB W5 BEAETHSEAL 2 AR R



CN 104248454 B W OB B 5/5 7

[0063]  FRERIA & « b 75 RS A FRZL A [0 57 BB, Sk 4% Sl 7o 4 Sk i B AR B e
PBNF RUEE I, AR FFEF ORI 2 S IR IR BEAR S A 5, A5 7 [ 18R ] i 5 B 7 2 )
Bt ARSI RE P T R LSS SR BE 7 K R

[o064] 5 {37 % Bt - AEFR AU K1l 2 ot R, A HITAS I B 10 B4R 6 T 72 P 2
RS FE MR B AL E SRR R AR AR, [R] I A B B2 20 2 AW 27 B2 15 58 Ao T R
T o

(00651  Fnictd /= BB B 5 BT B - W AR 5 BB OL T BT Y, U ER A7 20 SRS TR AR 2
BEOQ JE R ST AARR T A A R AL R o TR N Radon B 46 f5 15 21 L 28 i 78 1) A8 b 22 DL B
oL S AR S ) A DA XA I 1D ) DA YR T T P AR AR AR 5 i B AR 0 AR s R AE DL A2
A TR g AR It TR0 AT X 7 1 S TR DA YRR T [ R AR A 2R, DR G G B R e {l
NG ALER 2T RIARRR o B o 7 P R B BE IR SRR 1)t — B (2 B, AR it % )
B



CN 104248454 B

i oM B M E

1/1 3¢

T T ..
///////' VB A ///////

i

T PR S T o

| v
///// S /////
P .

FeHURE X K

v

et IK B g

¥

S AR 0 S R i AE R

v

¥

Radon 28 i 52 S BT T AL B 2R

v

FET LR IR KSR

v

THRE LS R X B 558 05

R

K1



TRAFROE) — 4B E RGBS ERE IR A E
NIF(2E)E CN104248454B
HiES CN201410525601.4

FRIRB(RFRN)AGE) BRREIEKRF
RF(EFR)AGE) BRRIBAE
HAHBHEANRAGE) BREIRKE

FRI& B A £

EHA )
AR
FBR
P
IPCH 35 AB61B8/00 A61B90/00

H AN FF Sk CN104248454A

I EheE Espacenet  SIPO

BEX)

FERESR - _EBFERGEFREHEHMGE , FREFRLA
BALAZERE  REALAAZFRENESESG , AR EET SR :
REEFEG ELHOREXE , FEERBRRNRERG , 2REZHR
ERER_ERG ; TR NSRIRGN_ERGHTLELN , &
HRadonZ I EFRIHFIEMNEL ; SIS | ENUZFRIEHHRAEN
E; IR BIHMEFRHTEELA SRR RAXK LA R[N RER
RERTE-HE , BEFRHRELTREFER,

patsnap

2016-06-29

2014-10-09

v

4 S g i A |
¥

P H P AR

L 2

PE I AF X Ak,

¥

e 45 Dy 2R PEl S =X
K2

25 DR LB P )i e el AL PR

2

¥

Radon 2§ 1iff 532 2 RV EH T OF FLZR

¥

FEALELLR B ORKTEE 1T

¥

|
|
|
322 2540 ) |
|
|
|

THEE L LR S R AS B IR0 SRS 1

AE FAIR FEAH = = =

R EHAL T 4SO T Y



https://share-analytics.zhihuiya.com/view/886417a8-9820-4660-b9a6-6b3db6546b8b
https://worldwide.espacenet.com/patent/search/family/052183939/publication/CN104248454B?q=CN104248454B
http://epub.sipo.gov.cn/tdcdesc.action?strWhere=CN104248454B

