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MRI-aided diffuse optical tomography
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Abstract: T1 weighted magnetic resonance imaging of the brain was segmented into scalp, skull, cerebrospinal fluid,
gray matter and white matter, and then meshed in volume with different tissues. The volumetric mesh based on subject
specific anatomy was used to build forward optical model and reconstruct image in the diffuse optical tomography for sol-
ving low position-accuracy, ill-condition and under-determined problems caused by hemisphere model or brain atlas. In
the visual experiments of counter-clockwise wedge stimulus and expanding ring stimulus, the diffuse optical tomography
guided by magnetic resonance imaging can obtain higher space resolution and more accurate position for activated oxy-

genated haemoglobin signals.
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Table 1 Optical parameters in different wavelength (z,/u.)
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B EIER H BB =740 25,50,91 /) T1 R K3 #125 58, W5 1 503 6 5143510 T1 B KE LB
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Fig.1 Segmentation results. The first to third rows are slice 25" ,50™, 91™. The first to sixth columns are TIWI,
scalp, skull, gray matter, white matter and CSF, respectively
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Table 2 Similarity index between Hybrid level set method
and manually segmented images

L) ARTLEE
SN 0.8751 £0.032
=4 0.8656 0. 047
o5 v 0.9035 0. 039
R 0.8943 £0.032
E) 0.8836 +0. 028
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Fig.2 Hierarchical volume mesh. 1 scalp and skull, 2 CSF,
3 gray matter and white matter
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Fig.3 Source and detector allocation. a is DOT space, b is
MRI space, and c is source and detector allocation in MRI
space, red points are sources, and blue points are detectors
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Fig.4 Imaging metrics. (a) Location error, ( b) Effective Res-

olution, ( ¢) Maximum distance
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Fig.5 Stimulus

DOT 25 Hhd i R4k 1-4B30R 2-4B 0L IR -
MAXHES, AT B A 1 ~2 em WE KR
W55 X3 2K {5 5 24T Rytov 3, I8
0.02 ~0. 5Hz [ L IE B2 A% , AT U8 25 IR A5 e A Ak
P, DOT SR R GE, St U6 I 5% %07 T )5 i &
i, B 2K 55 J2 A R R BE ML 30 7 415 5 1Y
B fAome 7. F A SCHTFE BT MRI g ) 4544 ) e
B DOT 35 2 S B 648 ot A [R] BE 1 F9 o - 00
e 15 2 B I BLE, 52 R3O IX )25 18] L 8. W
#oEUF DOT A& A ML E B BB aE 6 F
B 7 B B AR e 8, B = B X i BLAE
P b LA B X000 5 R AR 7 T A 8 R, 2440

.

El6 MLEMRIERIIERIRLS RE
Fig.6 3D rendering of activation due to a counter clockwise
rotating wedge stimulus
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BT AR Y S RIS R
Fig.7 3D rendering of activation due to expanding ring stim-
ulus
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