%39 K %24 Aok X F F R (B KR HAF RKR) Vol.39,No.2
2018 % 2 A Journal of Northeastern University ( Natural Science) Feb. 2018

doi: 10. 12068/j. issn. 1005 —3026.2018. 02. 008

HEF i BET B9 MRI fjiZH 4R B ZhiRENE %

mAAE o, om? ) Rk’

(1 ZRAER: HHENUREE 5 TR, 107 W 1101695 2. RILKS: AR RS E A M5, L7 WH  110169)
1 ZE, #H—FhE Tk BET (brain extraction tool ) [ MRI fXiZH 4! A ShHE B L. B4 2B k46K
G006 B A5 B RE S AN 11 HH B SR R A9 I B0 ( center of gravity, COG) s HR R EME TR IR A ),
TEIE TR R BYIZ R4 5k S 5 I T 3% 77 1% JIAR G- b A i T Ao 25 210 320 53 i O R o B 3 ) 1) . e
AT EERT MRI SR AT T A SR LRI, SCUG S5 R B A SCRL REAE 1A SR A5 S i o 1Y o 21 4 42
AR R R TERZH SN 2R Ak A S 5 BET S0EAH L, SR B A TR V.

kW INAZURE WAL IRENR I SUR T B O 5 A5 )

RESZES, TP 751 XEkFRERG: A XEHS: 1005 -3026(2018)02 -0186 - 05

MRI Brain Tissue Automatic Extraction Algorithm Based on
Modified BET

YANG Jin-zhu'*, LU Lin'*, CAO Peng'*, ZHAO Da-zhe"’

(1. School of Computer Science & Engineering, Northeastern University, Shenyang 110169, China; 2. Key
Laboratory of Medical Image Computing, Ministry of Education, Northeastern University, Shenyang 110169,
China. Corresponding author; ZHAO Da-zhe, E-mail; zhaodz@ neusoft. com)

Abstract: Based on modified brain extraction tool (BET), an automatic extraction algorithm is
proposed for brain MRI ( magnetic resonance imaging ). Firstly, the algorithm combining image
gradient information can estimate the center of gravity( COG) of brain more accurately; secondly,
it builds a new brain surface deformation force. Edge force is introduced into the expansion force
perpendicular to the tangent of brain surface, which could suppress the brain tissue leaking and
over-segmentation problem. Experiments are conducted on the algorithm proposed to automatically
extract brain tissue of MRI brain images, and the results show the more accurate extraction of
brain tissue, especially at brain tissue edges, compared with the BET method.

Key words: brain extraction; MRI; BET ( brain extraction tool ) ; COG ( center of gravity) of
brain; edge force
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Fig. 1 Original MRI brain image

EEXT 7 FlARAREAS TR ) ()3T, 5 | A G
F B LS S I O T R YR VR 2 Bl )
A SR EUR MR R SRR 2, (D) T 2, (i),
FEIAG 2 Bl b5 1 d R BE AR z, A1 2 BT D7 1)
KB 7, X BN z, Bz, FTTEQL B 2 7
] b A G L2 B G 2O A 2 il ) b A Ak
Kz, N zg FIAEAL B 172 Kb, =l (1) fis
7,=0.5(z, +z4) - (1)
BB U — A = 4RI B2 RO R
VERBI IR AR A2
R=(0.75 - V/m)">. (2)
Pl 2 2 1 % 1T A5 75 7 I 00 0 M % 1T 2 —
RO 177 NS R =3 T 5 A U Bty TN
HhC A HE B AT BB A A5 B A P i A
=S4 TN = A TERTR R R, ROk
AR AN TIAERAT 5 B0 6 AR T
SR EGRE B i K R T R = AR T Ak
SRR /NG = A, BB A AR T —
ANERTH A 1E.

2 fNRERE
Fig. 2 Brain surface model
1.2 RRERZAEE
BET SR 2 UALZ @ 2 3 Fh 18 AH B
VE P56 B i HE B I 2H 2 2, A TITAS- 3] il 2H 21



188 ARRXFFR(BAFFIR)

% 39 A

X 3 MR AT TR VI BT u, %
3 ol 5 2 v PR AR5 T B e T O T DR A4
3wy V%7 R 2 T B 5 56 7 5 B -
RN TR 7k AR A R T R K ]
T[] Fh ) AL (R )

i 2H 2R JE AL i R SR e B A HE
AR AZ A B0 SR U A i B RS 32 14
SIS, A8 R —E BY/NE R NIZ 3l X I A ES
JRAEL I R . [ 3 R R AE 4R
TR R s OB i i s, A s A0 3
P MREATA 0,A F B J2 5 O FLRR M4
M, A FIB RN E R D s [UR T 0

P D W H s 5N s, Fls, <7 FRoR
PN [k
s,=(sn)n (3)
s, =5-5,. (4)

3 ME sHHEREE
Fig. 3 Decomposition of the vector s

s, Al s, PN IE A2 0] i 12246 2 HES T A O
WAL =TT wy uy uy B, w, R T
YT i s, BOHAEZ AN, e, PR T00 85 5 7R il %
TS w, 1w, WI710A s, B975 P47

u, =s,. (5)

u,=(1+tanh(F(1/r-E)))/2s,. (6)

Sl =51 L B 0T

E=(1/ry, +1/r, )2 F=6/(1/r,, = 1/r),
Foae = 10,70 =3.33.

Jlf BET Sk | Bk 20 207 i 5 Ak 25 i 3

TR RN BE 5350 R IR wy SIS T £

f=%exp( —%;f”—gfl +i;|) . (7)
A d 2 HT A O BIKELORYIEES R EARAl
THE g, A2 M HT R BRE(E, g, 2 20 U H 26
LRI T A SRR R, g, S Y HT AU AE
O BB B0 g, =2, S 2.y, S
Fil 26 GBI TR S B R BE v, > A
PRBEAR, m J&— /N £, )

2( i — 1)
u, :Mlsn +f. (8)
I =1

max

L1, Fom NS 0 W& FAT T EM R R
THIVA: () 1 7 1), o) FRO AR BE S o) 3RAS B d5c /N IR
(B 1, RN TS O W5 & AT T & /Y R B 3R 1
Pl i J5 1n] 1] BTSRRI o, SRR .
WE,d, =20 mm, d, = d,/2;t, = (I, —t,) b, +

ty, b, IERIMEIE 0. 5.

BARIEZ T uh
U=au, +au, +au,. (9)

Kh a,,a,,a, NIRRT
2 R 55HS

At R B B S AR S S B B R A 1R
FiliFE MRI 52 A2 504 | 1% S5 40408 4F &5 DICOM 3. 0
PR, Bk 521800 4 BE 30 512 x 512, )20 192
2, )25 1 mm, REREIFER 0. 5 mm.

SR FHAR SCHE H 0 53 3 % MIRT 0 55030 E 453
. B 4 RARSCRE LR R R NE ] LLE
W B AR SR R U o ZHL 2 25 A T I e 2, 3R
TG, A I A A i 2L 2P s R i B | I
Bl 5E BT I LS R BT A

max

B4 AXEENMARRERER
Fig. 4 Brain extraction result of the proposed algorithm
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Fig. 5 Results of brain extraction
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Fig. 6 Differences between BET and the
proposed algorithm
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