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Abstract: In recent years, with the deepening of brain science research, mouse magnetic resonance microscopy (MRM) for
neuroimaging research has gradually become a main research interest. Brain segmentation is an essential techniques for
investigating the brain morphometry, while the traditional approach to segment a given brain involves the manual delineation of
the ROIs by an expert. This practice can be slow and unscalable. Although automatic atlas-based segmentation approaches have
been developed and validated for the human brain MRI, there is limited work for the mouse brain MRM. This paper combined
optimized image registration and multi-atlas model for mouse brain segmentation. The results showed that multiple atlases with
optimized geodesic-SyN can best improve the segmentation accuracy in the mouse brain, and registration algorithm plays
important role in performance improvement.
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SR TR o BT/ BROR M AR RS 9 A i ) =T
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2.1. BHIEX S
R1 K7y (R30I X 1) 4 7 B SRR 5 o
o [X 4 5 i X 4 i X 4 5 i X 4
1 Corpus Callosum 21  Entorhinal Cortex
2 Lateral Ventricle 22 Hippocampus-CAl Region
3 Third Ventricle 23 Hippocampus-CA3 Region
4 Cerebral Aqueduct 24 Dentate Gyrus
5 Fourth Ventricle 25  General Region of Hippocampus
6 Periaqueductal Gray 26  Superior and Inferior Colliculus
7 Medulla 27  Pituitary
8 Pons 28  Hypothalamus
9 Cerebellar Lobules 29  Optic Nerve
10 Cerebellar Cortex 30 Caudoputamen
11 Anterior Commissure 31  General Basal Ganglia
12 Lateral Olfactory Tract 32  The Fornix System
13 Olfactory System 33 Septum
14 Frontal Cortex 34 Internal Capsule
15 Motor Cortex 35  Cerebral peduncle
16 Somatosensory Cortex 36  SubstantiaNigra
17 Auditory Cortex 37  Thalamus
18 Visual Cortex 38  Amygdala
19 General Region of the Cortex 39  General region of the midbrain
20 Perirhinal Cortex
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LIS TTIR N 1k, B Gk RS A B AR —
W EHRAE N B AR R, KA B 3 S5 877 ol AR 1
SR Z ER R B A R, X R E AR
(Regional volume overlap percentage, VOP) RiFFAT 4.
VOPE 7R H ARG AN B AR ¥ A X L K394 i [X 2 8] 14 ¢
MUEEZ . VOPHIMEE XN HARME AN SR i [X 5 7R
M2 75 B DL E b figi DX ANF S AH I X AR 2 1, THID 73
MFoR ARG SR, THEALN:
2V(TNDy)
V(Ti)+V(Dy)

KIRE3IMIK X HIFE S, V(T) FIV (D) FE R FEKI X H
FRAG TR SEDF IR RS, V(T N D)FE R H IR EFF
G X BA R RS AR, T &R H b
KX, D RaRFE G4 I AR 5 13 2 KK X . VOP
ERFE L N0RIT, 1 RIRBCAERS BEL ] 100%.

VOP(k) = x100%  (6)
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© BRERRKE affine = HFELE Geodesic-SyN

B2 PUFP o 15075 00 VOPIIE, B Sl VOPYIME, P fd st B2 [39
AN X o

AN

B % ik 4

B3 i affine 5 geodesic-SyNAL #E vk 1) IR FE 7% 2 B R AR Lh st [
(A) KERZR (B) BAER.

P12 2 IR IR 2 AN [R] 43 1 5002 T SR i X 2 [A] VOP )
. Hr, 3T 2 EiGeodesic-SyNI{E i i1, HIME N
0.8273, Ho A JLRh 4> FI 5L I VOPAE 43 5l - HR &)
Geodesic-SyN (0.7913) , % Klifaffine (0.73120) , H&]

i affine (0.7008) . 5 # & ik affine #H tL, 2 Kl
Geodesic-SyN [¥] VOP {8 #2 & 1 18.05% . A1 51 [&] i

Geodesic-SyNAHL, £ K1 Geodesic-SyNH v [ VOP{H Lk
HLE 1 Geodesic-SyN#HE =1 17 4.55%. LA AT A 394N i [X.
fIVOPIE, KT-80%H17E % K1 Geodesic-SyN ' 1156.4%,
7t . ] 1 Geodesic-SyN H 548.7%, 1t % Kl i affineH 5
35.9%, 7E K ikaffine 123.1%. 7E% Elifaffine ik,
VOP{HAK T-60% 1) 2 1564k [X s £ . Bl Geodesic-SyN
H, VOPE ik T 60% Kt A 34N X ;T 72 2 K i
Geodesic-SyNH', VOP{EAK T-60% A 1M X . £ K ik
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