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Brain lesion display and analysis based on 3D rendering

JIANG Xiangang', ZHANG Hongbin®
1. School of Science, East China Jiaotong University, Nanchang 330013, China; 2. School of Software, East China Jiaotong University,
Nanchang 330013, China

Abstract: In view of the complex adhesion and overlapping of brain tissues in gray distribution, a novel vessel enhancement
filtering algorithm combining original vessel control parameters and newly added voxel luminance harmonization parameter
is proposed to produce vessel response values. The vessel enhancement filtering algorithm and relative segmentation methods
are implemented by GPU. The technologies for brain tumour extraction and display are also explored. The experiments show
that the proposed method can provide virtual reality for the segmentations of brain tissues and relative lesions, and offer
image guidance for minimally invasive surgery and interventional therapy for brain diseases.
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Figure 1 Brain tissues segmentation and display
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Table 1 Comparison of vessel enhancement

filtering segmentation accuracy (%)

SRR/ SRR A SRR
128x128x180 90 93
256X256x210 85 91
512x512x300 82 94
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Figure 2 Head vessel segmentation
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Figure 3 Various geometric segmentations
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Figure 4 Tumor segmentation based on region growing

P15 Sy i 750 A 8 LI X Il 7 3 3k 7 A
7N F BB T TR 0 LA o o7 T DX K T I A 3
Pl Sl 7S JEUAR B4 Sk A8 (A B , e i 0 A 1 0 B
T 37 1% 3ok BRSO AN J LA W b 58 7 IR ¥ 45 2 244
A1 P Sb R AR RO ARAE AR I3 20 5007 1 %)
S TUHR 73 I I 76 40 R Ml 1 T50 8 k1) PRI, 3
i e 2H 2 g s R R DD R  I H 2LA A g
I B R AT BERY Je s R A 225 . [ Sc il
o 9 A 328 o ST i 4 A 35 B i 8 32 i A A e
TR AT UL, 151 5d b 5 SR A0 60 1) R 4L S h )
WA B A HEAL LR 4 245 A R ZH AR O
PR H 2 B R =4

2 KEHERD BB FAREN

AR SRR L 53 AR 1 AP, 3R R U5
TR Lazarus 2.0.8 7F & , a1 B T OpenfMRI 4

b: KR H KR

oL B B R d: HRNTE S ERAY BE AR

El5 RrpEE RN

Figure 5 Display of a brain tumor
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Figure 6 Main vessel extraction from the head
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Figure 7 Image guidance in brain surgery
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