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Abstract

The parametric active contour model (Snake) has a wide range of applications in the field of com-
puter vision and image processing. The traditional Snake model has many shortcomings, including
high computational effort and failure to converge to the specific target when multiple targets exist.
Although the boundary vector field (BVF) Snake reduces the computational intensity, it still fails to
converge to the specific target when there are multiple targets. In this paper, the force field is in-
spected to determine the reasons why the BVF Snake is not applicable to the segmentation of an
image with multiple targets, and improvements are made to propose an improved directional BVF
(DBVF) Snake model. In this model, a directional vector field is obtained by adding one point in-
side a specific target to determine the convergence direction of the Snake, so that it can converge
to a specific target in the presence of multiple targets. In the paper, the DBVF Snake model is
compared with the common Snake models in two aspects of increasing the capture range and
adding different noises, and the sonar images are segmented and segmented results show that the
DBVF Snake model is valid for the segmentation of an image with multiple targets.
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1. 518

TG BNECJE0 B AT AR TS AR T SR A EUR A B R VR 2 B AR B T2 BN L] [2]. 1987 4E M.
Kass % N#&H T Snake #i%4[3], Snake Hi%!E —Fpae SR/ MUIIFE %, HAMBLARIGS, HZEE
U2, g LR )i IR A A S50 E . — R UL, T BhEC BRAS AL S N, — oy S S B e B AR
RI[4], B—FoN U5 BRER[5] [6]. ASCE B AA & S HUE shEe B

1EfE S Snake B H, WIAGALE AR EE, BT HMBIGEEAWR, YA B LAHE Hbrd R, XA
FIFH LA 3 73 % 1993 4F L. Cohen 85 A JET-RR L HEL A5 #E B9 78 IR 25 34 704 & 7 4 3R5E Bl [ 7] 4800,
TEIXFERIANIER R, BEES34AE Snake JFASBEYCSLBIIMIFFAIA St . Xu 28 N [8]FE 1997 £EHEH T —Foli 103G
AT, ARKFEE B G 7 WA AR IR 121 A RRSSAHSG I Il f . X FPab 77, BRZ BRI R
It (Gradient Vector Flow, GVF), GVF 8 1) 5] AR KFLFE g e 1 4270 B /N FIAR M 14 N 19 e [X 35k )
. 7E 1998 4, Xu 55 A [9] S03 2 sl 46 BR Y St 24K 1M s S B 7, [RINHRFE T GVF I H At
HIEME, By RAEIEE, ¥ GVF AU N EFE A2 AR I R B, FRZ ) SURREE R &
it (Generalized Gradient Vector Flow, GGVF), JR 4 GVF & H A i) —ANEEFI] . 76 2005 48, Li 25 A\ [10] [11]
FER T — s 7ok 7 IRAE 5250 Snake TEVIGRALANI ML T T I IR, AbJ13a e ek B, ARG
Sy ENRIECERFH T Snake (1 B shWIAE LA > E . IXFP B B WTa 6 E 5 #1774 2 4% Snake, %% Snake #R7E S
PG R R GORE DRI EBRVE R P, R4 HELL 2% Gl Ft o I B8 732 v] DL R SE A T35 11 531
R T — il SRR 2% B (Edge-Preserving Gradient Vector Flow, EPGVF)E N Snake 14+ 713 .
EPGVF 7k 75 GVF Al GGVF #HGHIA St 4te  psh al,  [RINHREF T e 1B AR BB R . A B AR
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R EZAHbri 5 BAA B3 WIA6 R 73 #] Snake 1IRE /. £ 2007 4 Ning 55 N[12]4£ 5 1 GVF ¥ #lud 72
fFEmE B, R T — R o R4k /147 (Normal direction Gradient Vector Flow, NGVF). NGVF & it 4 # 5
5 GVF M, AT LAY GVF T3 — M, L5 7 UIR 7 M4 . — S, NGVF fl GVF
FEAR ZAG LN HA AL PE BT . RIMEAEDIZ T M 3 NGVF 5580 g A AU . 14, 5 GVF
EE, NGVF "] LAFE A0 KA MR I FF o AERCEEAH 0L, SR )20 KA 13 NGVF tE GVF A 2. NGVF
B % 0] e e 1), PR e ORI VR S5 MR Bk 807 ) (98GR, BRI P BURK, RE RS HERR 550 5t .
7£ 2010 45, Wang 55 A[13]%4F %) Snake #AYHEH Tk MW E GVF (Normal Bias Gradient Vector Flow,
NBGVF)4 7, &AM i 0RFRe 1 S I EE L) m) J7 1) B9 BRI, ) 07 1) (40 O o s AN B AE A0 S Al T %,
FE SN 1. Rk, NBGVF Snake 7Ef#FF GVF 1 NGVF Snake [ At {1 s (ln g KA SRTG L. X34]
IRAANEURE . USST U B MR S I RIS, RERS ORI S5 IA AN . 7E 2013 4 Qin %5 A\ [14]#i 7€
T GVFIGGVF Hg8nl #1795 Ja iR K, B, oK Snake $i i) LTI JEH#EF #%5 197 18] — E 40 f1 o EAE — 2%
= FI RN T AT RS ), X AR KA B FE 25 5 2 B TR B TR 1 H— AR T B
N TR GGVF [ ZE R &, A 19EH T 4> EIH—14k GGVF (Component-Normalized Generalized
Gradient Vector Flow, CN-GGVF), ‘BEABXT T H B & 1KMol H— 146G GGVF M= &, S
W], 5 GGVF snakes #HLL, Jirig i) CN-GGVF e LA PRI SR L4 LTIs, JFHAEREIH 1L
rh S SRR IR T AR 2% B DL B AE L SE AR MRl R BB 4 (1 1P e o 7 2016 4F Zhu 55 A [15]8& 1 —Fh T
(] SURRFE SR IA Snake B, SR FH S /I i T R 508 v 5 107 B8R g v 23 SRS BEAR ) 1) R, 3B fsE
BT EmE— T EREERNET RERA— 5%, IS Snake i 2RI S BIAH IR 121 52 1) e
1o AE 2021 4F, BREEHESE N [L6]45T 0TS e BR s BRI F G R 5045 I8 2 B K BEAS 35 UG B st Ak HfT 28 5 [
N R BRI R, $EH—ME A BB )RIES 2 RE B R GG NF B, BTt IR &5 3h 5 B
Ry ERG Sy, HXWIGGF A BUR . 78 2023 4, FEFEGE N7 7 — M FR 4 R Jm iR &5 30
BRI, AR T AR LT Hh AL B 5T 5 AR 1)

SR, SRTA X 2L Uk i) GVF AL REAOT A A, FREAR K&, N st B &K 1A
B, — bR 2 RAC B A SR 3 B BVF Snake [18], {HAZAXTT1EAEZ Hbsi IS, AREISL
FH b5

AR BVF Snake HEAUANRENCSR S22 H b in) 0 k47 1 ook, 8IS AE B AR BRI — AN, A
— N7 R EY, KifiE Snake WSy IA), AT A F AT DUIE I SR B AR 3t

ARCAES — 4 T 4545 Snake. GVF Snake Al BVF Snake, 7E55 =75#H T 2k () BVF Snake, 7E
SVUATLE T A SO R A AR VG [ 4 B AT e 75 4 AT, FE 30 TSt 1 7 I U ) 4 3 S 45 SR O kAT
TEEMEEST, EHEANSEE TR,
2. B:

fE45 11 Snake B2 LE N I RIS Ty 200 R I — 6 BT HITZR 3] 9 0 T ot m o3 BOBI 200 4

J1¥ Snake HEFTER s 2 c(s)=[x(s).y(s)], se[01], s HIMKZSHL MhZBI iR/ MURE R
T2 0] N2 E):

Esnake = :Eim (C(S))+ EEXt (C(S))dS (l)

BRI, MRS RRIIAR, =R AR iR TR S 5 SR
FH 7, ST RNEIR S, A EOGBIREAEL, Bt IO E . e KRR
L(x,y)» B SCHLAEESE B AR (x,y) OB 9 /70T BLS
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11 r "
E, = 05[a|c (s)|2 - Ble (s)ﬂds 2)
FEARE R I o ISR —TAIIE g B A K. o 5 g 9 BACE T sk SRR E 25
c'(s) Fic"(s) Fom c(s) AR F s F—Br SECRI I S8, FESHIIMRNLTE . HEESLE, A0,
FeVF Snake [ ANIES:, IF H AT LUE KA .
Bt FF 515 Snake & M & il Z im0 1 LR R BN

E..(xY)=-[V[G, (x.y)*1(xy)] 3

HA G, (x,y) REGHUHEEN R Mesl, o AbsiiZE, 0 REEHT. WX ChRESEH, &
K o 2 FBOL ARG . SR, 9 7 NGB EE B SETE I, SX AR o B R .
NT FHREERIZ R E B ME, ARHEAR S T S R RE R BRI AT AN, 4 It 2 6 50 2 R G -
Rk I H 72
ac’(s)— e (s)+ VE, (c(s))=0 4)

AT FRRBREL - Bk B F AR AR MRS, SN T I 21 AR & t A3 B04RTZ BRI B0 1 ST 1]
AWIEAR, AT B2 B /M o BEKE ¢ PRI ) €0 s (k8 e (s,t) , RAE Snake 213 Zh &4
RJEHE c(s,t) KTt ff SO ET ARG EL, W FPrR:

¢ (s,t)=ac"(s,t)— Bc™(s,t)+ VE,, (c(s,1)) (5)

Lfifc (s,t) FE Rl EXEET 0, 1334 (4) .

EEXf Snake HEAUXTAIAAA, B EK m, WCSPEZER IS, Xu S A[BHH 1 — Mg M Eeassr 7y, /i
GVF BAL, BB A28 4E, ARG T Snake 4 & AL E . GVF & X ¥4 Snake HEAMIAEME RIS T o
B —ME T A H bRk B MBI e v (s)=[u(s).v(s) ] :

Eovr :Hy(uf+u§+vf+v§)+|Vf v —vf [ dxdy (6)

Hrb, ue uy AR u KT x My IFEL vy vy il e v T x ALy 3L, w #5810 GVF i
FE, WEFE K p RO, T VE RIS IR .

AR A BT —ANRAEIR I, BIFE A B 500 PSS R . R0k, |V e, RER
1] B 4 F e S 0 D SIS, 7 A — AN BRI . 53— 5T, 2 [VE| ORI, 58 ISR AR
BREL, JREE R E v =V T HE/MEG KPR 7B, SER R, REFE v LS TS
BEEE, HAME eSS S X 2184 .

FIFHAR 3R R DL R BRR 5 FEA5 3) GVF, I I8 —1k 5 19 GVF /£ Snake HI#E: A7 .

;Nzu—(u—fx)(ff+ ff)zo )

Vv -(v=1,)(f2+17)=0 ®)
Horr v2 R T
RETFRERME T GVF AR R PR £ DFFRKBEF 1 (xy) ZHEE), AKX H
BTURE, BN f(xy) MBS B, R AXIEN, u v # R hor R, 9F H
MAZ XA FHEAEAS B0 GVF 37, Bk TG [ B2 (A [ —F3e g
HIF GVF R 1 2B i A A [19], A R B 55 B AIL 7Y B R K R
GVF A4 BURIEANN, TR,
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N T fER GVE T ERH I, Ko W. Sum S5 A\ $EH 1 806 S E L 7 [ 2 (BVF), X4t
T35l — R A T S AR
BVF MR8 55 0 B8R 5 € LT A B Y, R PR

O, :[V‘PX’V\PV] ©
1 1
®, = {ﬁ(vwxy +V‘Pyx),E(V‘PXy -VY, )} (20)

Forbr W,y 70 AR KPR ELZE R IR R, Wy~ Py N D7 TR P AR R AR, A AL Ry (x,y) »
FEVY SR 8 AT S AL AR B, A S P AR SR A I R RORSE A, EAT190 2 i G A
SEESuR TR

BVF 4y BVF, #1 BVF,, BVF, [ &7 @ 52 /K PRI B35 s E0E W, T BVF, 11 & E
@, 72 A R EUE XK. a1 EPfR, BVF TR, A2 e ek 803 75 DU 4, ASFR EA AL .
TEALS: Snake B SEAL I, BB INPE AN BVFs /E N4, 8 T —AS#i ) Snake #5274, Bl BVF
Snake 17 ;

Eoe (X, Y)=D(x,Y) (11)

JoRiH] BVFy, JRiEfL Snake ELEIEHE. R)5, FATRH BVF,, itk Snake ZIfZ 45 R . SR
BVF Snake A REEH T4 2 Hiri B

3. 58 BVF
3.1. BVF Snake W% E #Ric]gi

1E BVF Snake 1, RS HIBAEEIRAE >R iHHBR BE R i . Ak, BVF Snake TJRE<x 4R 51 BIAH X T 5
SE S BA AR EETT IR I 3R % .t 1 B, K/ 64%64 183K, ] L@ AP BEs, 0 a2 hiE
FIEZ, MRS 2E Hbx, K 1(b)&2& BVF Snake 3%, [ 1(c)/& BVF Snake 37+ B 2k fii (1) R 38 ORI,
AILAE B EZ FJ7 1) Snake Y77 4818 R 77, WAIRFME, BT A2 RS Bk, K 1(d)2 1 H
BVF Snake A3 EIMILE R, AOEFKRSHISER, TUHEEH, BATEWSEINGE, H Mok
HAEWE T .

I R S NIy
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(a) WHIEIAN B 2 (b) BVF Snake 3 (c) BVF Snake 37 1 & 8 ik B (d) 7R
Figure 1. BVF Snake segmentation effect
1. BVF Snake IR
3.2. B
A BRI R LR (mon), EE N
13 13
=—> X, N= Y. (12)
N TN
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Horr (%, y;)(i=2,2,--,N) 52 HARd R R A bR, N BRI RIEH . 81 (x,y) ARE (xy) g
e A (xy) faFpk b (m,n) K77 R d (X, y) = (dx, dy) TRV LR 7Rk A5

m— X
d, = (13)

\/(m—x)2+(n—y)2
n—y
d, = 14
\/(m—x)2+(n—y)2 49
X EG P RAME R, BATTUAR DN RRE. Bk, ARG, ROEE—AT7m
w3, K 2b)nH T 2T MR E .
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N NN S MY
NN VAV R b b W
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Figure 2. Circle and its direction vector field
E2 BES5HEEEES

o T UCSICE AR A R 7 A5 8, JRATIE P57 (5 B d (x,y) = (d, dy) o 247K PRI 2 2%
(EIRERIBRIE VY, V¥, Rd (x,y) = (dx,dy) J7 DA, Snake 2SRRI 77 1, BATHREFZE T O,
Ep
0, V¥, *dx <0

VWY, HAh 1)

Ugout (X, Y) =

0,V¥, *dy<0

VY, HiAt (19)

Vot (X, Y) =

5E SUXFh ki i BVF 517 BVF (Directional BVF, DBVF). DBVF ] LLE 5y
Vit (%, Y) = |:udbvf (XY )V (%5 y)] 17)

HI DBVF Vs (X, y) AR 2 5(4) P IR HESN T VE, (5) » FRATATEAAS ZIAH L) DBVF Snake 75 7% :
ac”(s)— ™ (S)+ Ve (X, ¥)=0 (18)
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4. BT ENEREE 2 AR E S
4.1. fhEEGE

T VLB BT H ) DBVF Snake IR, FATHLE A% 40 Snake. GVF Snake. FEE#AEE. BVF Snake
1 DBVF Snake HISIGER . AN AT Snake KH a = 1 F1 g =0, fEARSRESETERHSE1L, B
TRFFFE T S B 7E 0.5~1.5 B FE W ([20]. X TRAMNEREIE, M FERYIREE RS EE . 5305
BT E A G # I — e BIVEE[0, 1]. Se3eRA I 3() M EME . SKimss a3 B, [ 3(b).
3(c). K 3(d)FE 3(e)EBE pe IEMHUC ST MR B L, 1 3(F) W IE AR U ST R I . ol 2, A
CHE ) DBVF Snake 1] LA EIH £ H bR UG %R & B AR, M58 Snake. GVF Snake. 1 2 # GEA1 BVF
Snake # G124 EIH 2 H s BUE R E Hbr. 18] 3 SREG UL T A S 5 T A7 1 .

(a) APHIEIFN E 28 (b) 1£4¢ Snake

(c) GVF 7r #1453 (d) EREFHEE

(e) BVF 4y E| 45 R (f) DBVF 73 %145 5

Figure 3. Simulation image segmentation results of different Snake methods
B 3. (FEE1&HTE Snake 7357 BIZER

4.2. HEIRSEE ST

SIS FH 25 A6 106 [0 R B 2R AN B A 16 ) S 3k, X ) AR 7R R 1 L e K Il e Ya L, IR K
/INAFN 164*164 1525, (HRMBEREL KN, HirZWSKRIIE, Frikss thszit 48 Snake fi}
. GVF Snake #7253 68 Snake 1%, BVF Snake 14 F1 DBVF Snake 17,
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SEIRZE R WK 4 For, Kl 42D EIN R, O ILh Snake, [ 4(b)21L4t Snake 73 EILE R,
V<l 4(c)s& GVF-Snake 7rE|45 8, 4] 4(d) 2 HE B3 A8 Snake 70EI45 R, 4] 4(e)sE BVF Snake /#1455, &
4A(f) /& DBVF Snake 43 #1145 5.,

MG AT LLE Y, 154 Snake % AENCSN: GVF. BEESHAE. BVF —&B 20U 1 MR — &5 2 de sk
BT HZ, JFRAETERSEI R R DBVF Snake Wik E T .

(@) ¥4 Snake (b) 1£5t Snake

|

(c) GVF (d) BEEsHARE

(e) BVF (f) DBVF

Figure 4. Capture range performance test

B 4. e E M REMIK

4.3. RE S

43.1. iEHTREE S

AR S0 SR FH 1 0 7 A 7 (BAEM 0, 7 250 0.01) 5576 AR 58 A0 B 26 5 4 E v 11 R S DR 3t 1) 7 v
F X M P A R e R, MK EME KN 64%64 15 2. Tk Xt LLs it AL St Snake #i . GVF Snake
R BB AE Snake FE7 . BVF Snake %Y F1 DBVF Snake 157, sei6 4t Ban< 5 fs, & 5(a)& 2%
Mg, ARG Snake, 5] 5(b)2&fESt Snake 7> EI45 R, 5] 5(c)/& GVF Snake 7r#|45 4, & 5(d)
JE PR HE Snake 73 #I45 R, 5] 5(e)Z BVF Snake 7 %258, 4] 5(f)s& DBVF Snake 73 #1455 . MBI AT
PLEH, 144 Snake H AR BEUCSLE] H AR At Gl GVF Snake. [H 2 #4KE Snake 1 BVF Snake #B 7] LA
— W SSEBINE A, AEREA — s BRG], kB T Lk i DBVF Snake 155458 4
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WSl 2 7RI A, BOABCE LRI S], UER 105 300 R S B ARG B R I HL R s il E B
(ISUELE

J/ 4 \\\
| |
“\ J/‘
\ /
\\ / :
\\%77)7///

(a) W4 Snake (b) f£5: Snake

H

>
[aYay

(c) GVF (d) FREGH

4

(e) BVF (f) DBVF

Figure 5. Gaussian noise performance test
B 5. SHR AR

4.3.2. IMBBEEE TR

N T TR IS UE B H ) V0 R R R S S A ) e, I VA D O M S (BB 0, 77 %2R 0.05)
(125 A5 WA T AN LR I P A B bR ) B SR AT 2> BB, IR MR /Nl 64%64 153K . It Lh se 3 vk 4t
Snake #i7%. GVF Snake #7, [H 53468 Snake #57%. BVF Snake f %Y1 DBVF Snake £, St 45 B 4n
6 B, K 6(a) 4 B0 R, 41t 2k 46 2 WG Snake, [5] 6(b) &£ 45 Snake 43 %45 5, 4] 6(c) /& GVF Snake
rEIgER, & 6(d) L HE B A A Snake > E45 8, 4] 6(e)s& BVF Snake 7rE|45 5, 4] 6(f)/& DBVF Snake 73
HGEHR, NEF AT LIE H, %48 Snake FAIANREISI R HAr X RILF; GVF Snake. i #EE Snake Fll
BVF Snake #B 1] LA— 3 /- W Sk BRI 7L, (HZ A — &6 FLRW 5], WS 7 B 4k ik DBVF
Snake AL SE AU SR TR AL, AW EL L TR G] L GIEBA T %7 VAR B R B R B e R H
RERE USSR H ARl 5
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(a) #I4E Snake (b) £4t Snake

(c) GVF (d) FER#Hae

(e) BVF (f) DBVF

Figure 6. Speckle noise performance test
B 6. BUBEREFE M REMI

5. EMERSBGERS D

N TV DBV AL IERE, AR SO0 A FH v AE 7 ) SR [2.1] (% 19 5 T O 75 ok ) T e £
— ) RN 1% R AT, RIS 1 2 B GO A MR X . EE AL S Snake. GVF Snake.
P B %A Snake. BVF Snake 1 DBVF Snake [JUSSIACR . FRATX BT A Snake KA «=0.05 1 =0, J5%
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Figure 7. Submarine bright area segmentation experiment
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T AR R I R, AR SR WA E 2 Bk BBATE#E[22] (False Positive Rate, FPR)
Fn2E I L [23] (Intersection over Union, loU).

M1 RE, GVF MEEEHae R WS EURZ, 43 lik3] T 200 YF1 250 (R, [R]INFH9 /2& 75 2
] f A IS Snake #5784, 43514 28.815 LAl 32.924 #, i BVF A1 DBVF 435 7 % 100 AT 80 V%A%
BPAr, BFfa) 4350 R T 10.064 #0F1 9.017 £, N GVF RIFE S HREN =02 —, FIEMN A2 ok
%, BVF il DBVF # .

% 2 KA, 14t Snake. FHEFAAE. GVF 1 BVF [1 loU fR1iK, FPR fRm, MOUfEFRERA3EAH; DBVF
1) 1oU 1A% 7 0.88 LA |, FPR7E 0.1 iy, PTRARRERAR . BEARZ IR RE, T MRX, K&
2 i) DBVF &R & 1T .

Table 1. Iteration times and time of different segmentation methods for submarine bright area
= 1 BiERXAE S EREROR BT E)

1548 Snake GVF BR B A BVF DBVF
1A (S) 19.637 28.815 32.924 10.064 9.017
EARIREL 150 200 250 100 80

Table 2. Quantitative evaluation of submarine bright area image segmentation
= 2. BiESXEG S IR ESTN

BRAEEa 1£4¢ Snake GVF BR B AR BVF DBVF
loU 0.1727 0.2683 0.3154 0.2136 0.8824
FPR 0.7814 0. 7014 0.6811 0.7739 0.1003

gE LR, EREN 8, W TIEMEEX, AR DBVF BUR &l

NT A EIHEMEREIX, 4 EE T %9 0.9, AT LA 31 HH 8 MERS DORIZE X B, 2 70 51 H R (138
B X, AT DA B4 0 VB A [X . SO &t RNl 8 Fiom e

ME 8 KFE, %4 Snake FIWILAAT B FE BB MERUT, %A BN IRAL A LIS BIEME; FEEH
BE. GVF F1 BVF 43 RIISCRAHML,  #2 — 5 3 e SR e (98 e — 50 0 W SCBIA VB RE, 1 A 58 B H b 1)
oyl AEIRNE) DBVE REL WS B 7ML T, IF B AR A MR RE G, MEEIRKE, A=
2 H ) DBVF R Bt

(a) A A ) £ (b) Pzl
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Figure 8. Submarine bright and dark area segmentation experiment
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BIwT, A1) 35 RO T 8.017 FBAI 8.395 £, /T GVF MR AL =02 —, SIENII 225 ERE,
BVF #1 DBVF /.

M 4 KE, 15 Snake. BEEIHAE. GVF A1 BVF K loU (Wi, FPR fhisr, MIRTEIREASFRAR
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Table 3. Iteration times and time of different segmentation methods of submarine bright area and dark area
= 3. B R XA XEARRE 28 5 AL R OR AR 8]

1545 Snake GVF B AR BVF DBVF
1A (S) 18.986 26.107 30.064 8.017 8.395
EARIREL 150 200 200 80 70

Table 4. Quantitative evaluation of the whole image segmentation of submarine bright and dark areas

4. BRERXMEXEEEGS BRI EETN

BRAEE 2 1548 Snake GVF BE B A BVF DBVF
loU 0.4713 0.6309 0.5597 0.5701 0.9003
FPR 0.4716 0.3519 0.4098 0.4120 0.0842
6. &t

AT T BVF Snake £ 24> H AR ASGE IEHIUSL T B bR S5 10 8, #i e 7 BVF Aseslin) ity
JERIEE, JF$EH T DBVF (J5H BVF). SE% B, 5 BVF Snake fHE, DBVF Snake RESEIEL T4 52
B 5, BN DBVF Snake i& /T 2 HixE1& 4> %] .

B
AT B2 R0 EIR, MO8 SO AF # FoR
EETH

HERE A FARRH A G BT ) (420CXTDA39); [ 5K H S8R 72k 35 H (61661038) -
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