ISSN 1004-9037, CODEN SCYCE4 http:// sjcj. nuaa. edu. cn
Journal of Data Acquisition and Processing Vol. 37,No. 4,Jul. 2022,pp. 766 —775 E-mail:sjcj@nuaa. edu. cn
DOI:10. 16337/j. 1004-9037. 2022. 04. 006 Tel/Fax: +86-025-84892742
© 2022 by Journal of Data Acquisition and Processing

BT BE& N X5 Dense #l #l B9 /1 A 5 Bk & I & % 45 44
5 &l
RAEL KEEL B OB & & BWEL EFF AEL, Kup

(1. dbmtE TR A 2EBe , At 100081 ;2. ik By B (Bl ) A BRA R, B 2001205 3. w48 E R K24 FHE At
HRIZEERMZAN AP L, dEaT 10007054, b 5T H TR E A AR B, AL 5T 100081)

B OE.ANIRBA - HAARSHARHBE RN T A BT ER, HF R, 6ASTETHHRGE
He AL Ao A R AL 88 & R 15 ‘%?&ﬁTL*JJ;%?]Li,j:-q’lﬁlﬁi&%ﬁéﬁ*i;ﬁé]\ﬂliaifi%%m~ A LR
T — A A A PR OA Eh BRI o LMy BER AR RE R R ENEELT A& RGKERET
*,H%HT — ﬁ%?’Denbeﬂ%% oy IR ﬂ%#ﬁ&%%ﬁm# SE L, ALK ET 1356 A B kg B
(85 H.54.7+12.7% , 75 % F 1) 69 R AT ) AL 3L 3k fn B S AL AT AR 6 DIl Lk Aol 4K, AR L T R
T RAAREEIEYS F R (T3 DiceABMME £ :.0.829420.780) , AE R R HFF HTUHAER I o &
4B 69 45 B (FF ¥ Dice A% £ 40:0.858) 5 5 4 4269 3D UNet.SegNet #= DeepLabV 3+ M % 48 3t (-F 3%
Dice #8421 & 44 :0.854,0.824 42 0.800) , & F Dense AL 49 M 25 46 45 F) B £ 0 693+ £ KR H I K69 5
B R, T REALE Ao KD 69 S BRIG &R I B8 o B S
KEER: RAFIRG;HER LT EY T3, REFT; AE N R
FESES: TP183 MR AR A

Multi-structure Segmentation of Intracranial Vessels with Aneurysms Based on

Adaptive Sampling and Dense Mechanism

ZHANG Xuyang', YAO Yunchu', SHI Yue’, TONG Xin®, LIANG Xinyu', TONG Xinyu',
LIU Aihua®, CHEN Duanduan'*

(1. School of Life Science, Beijing Institute of Technology, Beijing 100081, China;2. Enlight Medical Technology (Shanghai) Co.
Ltd., Shanghai 200120, China; 3. Department of Interventional Neuroradiology, Beijing Tiantan Hospital, Capital Medical
University, Beijing 100070, China;4. School of Medical Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Intracranial aneurysm is a common cerebral vascular disease with a relatively high lethiferous
and disable rate. An image-based intelligent and accurate diagnosis method of the disease is urgently needed
by the clinic in recent years, for which the accurate segmentation of the vessels and aneurysms is very
essential. In this work, we present a novel segmentation framework for the multi-structure intracranial
vessels with aneurysms. An adaptive image sampling method is designed using the prior gray-level vascular
features, and a Dense mechanism-based network is proposed for the vessel segmentation. Time-of-flight

magnetic resonance angiography images of 135 patients (age: 54.7412.7, 75 males) with intracranial
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aneurysms are collected for training and testing the framework. Compared with the sampling in the original
space and image compression (mean DSC: 0.829 and 0.780) , the adaptive sampling can obviously
improve the accuracy of the vessel segmentation (mean DSC: 0.858). The Dense mechanism-based
network can achieve better segmentation result while using less calculation space than the traditional
models of 3D UNet, SegNet and Deepl.abV3-+ (mean DSC: 0.854,0.824 and 0.800). It also shows good
robustness for the segmentation of aneurysms with various locations and sizes.

Key words: intracranial aneurysm; magnetic resonance angiography; vessel segmentation; deep learning;

adaptive sampling
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Fig.1 Adaptive VOI calculation based on the prior vascular gray-level feature
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Table 1 Segmentation results based on different image collection and training strategies
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ARSIk 0.861 (0.099) 0.862(0.083) 0.852(0.069) 5.032(6.049) 6.941(7.288)  8.886 (10.98)
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(a) Manual annotation (b) Our method (c) Original space sampling (d) Image compression
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Fig.3 Visualization of segmentation results based on different image sampling strategies
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Table 2 Segmentation results based on different network architectures
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(a) Manual at‘motation (b) Our metilod
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Fig.4 Qualitative segmentation analysis of the intracranial aneurysms with different location and morphology features
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