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Coronary Artery Disease

Number one in lethality

Coronary Artery Stenosis
Compress blood vessels

nucleus

O CT-FFR can detect stenosis non-invasively
O CT-FFR depends on Computational Fluid Dynamics

O CFD relies on well-delineated coronary lumen
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I I Challenge

Segment Anything
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I I Challenge —— The inaccurate results

Groundtruth DCU-Net DSCNet
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I I Challenges ¥k

Challenge 1

Thin and fragile
local structure

Challenge 2

Complex and variable
global morphology
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DCN (Dai ICCV 2017) /
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Our DSConv Deformable Our DSConv Deformable Our DSCony Deformable
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Wandering outside the target
1. Since the <offset> is not constrained, which is learned completely freely
2. Due to the special features of the tubular structure, such as: ‘thin’, ‘wide distribution’...




| 1 DSCNet

Deformation conform to the
features of the tubular structure

l) Dynamic Snake Convolution (DSConv) 3) Topology continuity
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[1] Xiaoling Hu, Fuxin Li, Dimitris Samaras, et al. Topology preserving deep image segmentation. Advances in neural information processing systems, 32, 2019. B
[2] Chi-Chong Wong and Chi-Man Vong. Persistent homology based graph convolution network for fine-grained 3d shape segmentation. In Proceedings of the 93
IEEE/CVF International Conference on Computer Vision (ICCV), pages 7098-7107, Oct 2021. 1{%
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Label DCU-net Our DSCNet
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Model Analysis

Image & Label

I Il Results
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Volumetric (%) T

Topology |

Distance |

i S Dice RDice cIDice ACC AUC Bo B D
UNet Ler 80.7341.77 87941330 79.661400 96741028 88571244 | 1.209403420 0.88310135 | 6.86+10.56
Transunet L{."E 80.5 6:|: 2 14 87.1 4__|: 382 ?E}.{]Zi 505 96. ?5.1:[}‘3-2 88.02 +2.79 1.21 {]:t 0.309 “.344.1: 0157 6.8 31[}‘ 5D
CS?-Net Lok 71534094 82551410 74881527 96464036 847312480 | 1.39149331 090640177 | 6.9040.45
DCU-net Lce 80831109 87.731360 80.191480 96.771031 88454047 | 110410327 0.81710.188 6.8410.58
DSCNet(ours) Lce 81851174 88931335 8L16is554 96911008 89381054 | LO%ig3010 078040162 | 6.68.40 49
DRIVE UNet Lrc(ours) | 80934197 88001341 80.281441 96781030 88631256 | 111710086 07971015 | 6.88+10.53
Transunet ﬂTfj'[ﬂl.l!‘S} Sﬂjgiz.ll 3?‘?3__[:3_35, ?‘:}.Sﬁiqigu gﬁ‘?ﬁtn_gg 33*43:|:2.32 1. ”5:|;rr.2.f+a D.S]gi“_}_?ﬂ ﬁﬁ}:l:fj.:}l
CS?-Net Lrc(ours) | 796941931 86.14138 77.724500 96.641030 87251076 | 1.30810334 0.84810160 | 6.9340.45
DCU-net Lrc(ours) | 81.184190 87.8941343 80.601454 96831031 88591057 | 1.07610313 0.81710167 | 6.80+0.56
UNet clDice 80.77 1102 87531342 79931448 96771031 882941250 | 1199410303 0.83310.157 | 6.9310.54
UNet Lwrc 808941195 87851355 80.031475 96781029 88531244 | 1.14410339 0.814410176 | 6.7910.47
DSCNet(ours) Lyo(ours) | 82064, 44 90171504 82071435 9687 524 9027 .53 | 09985312 0.8031 0179 | 6781051
UNet Lor 16904630 84071645 806.871659 97971127 982941104 | 10740551 150510467 | 8114242
Transunet LcE 75821683 81501665 86.041740 97971108 98234315 | 1.10510615 1.57010663 | 8.1140.53
ROADS DCU-net LcE 171244530 842041537 86.981g53 98.0311.14 983441190 | 1.085+0653 147410407 | 8044053
UNet Lrc(ours) | 77.7046.07 84801596 87.471631 98.034103 98414113 | 1.07240831  1.40140.406 | 8.0410.72
UNet clDice T137+557 84.18+59090 87.05+634 98.03+1.20 9840+71.12 | 1.079+p613 1. 40710603 | 8.08+2.45
DSCNet(ours) LcE 78041577 85354542 87741602 98.05t121 98391119 | L.1181p6s1 144140523 | 7.9612.43
DSCNe t(ours) ;CT(_* (ours) 78.2 1:':&_!- g 85 .85__|: EER RT.Mi 5.09 98. I}Si 1.2 98.46:t 1.08 1.053:|: 0.523 1.3951 0.458 T'34:l: o AR
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Volumetric (%) T Topology OF 1 Distance .|
Blatet NERvE His Dice RDice cIDice LAD ST RCA D
UNet Lok 76871538 84481455 81431602 | 080640252 084710239 0.849:0.267 | 77271330
Transunet ,C(;_E Tﬁ?ﬂiﬁhg, 83.2315;2 ?&?]iﬁ‘gg 0.8 1{]-_‘!:[]‘274 U‘ﬁg4inlgn? 0.81 ﬁinlggg 8‘58{]1'{“
CORONARY DCU-net Lok 78331500 85671420 8229:53 | 083310219 074640206 0.835:0.300 | 7-33113.06
UNet clDice 77‘8615.25 34421.4{;', 3:‘..3715_54 {]-EIT:i:D.ZSﬁ 0.845*[;‘234 0359__‘.__[;3@5 ?4]21?53
DSCNE‘Z(D[H‘S} 5(';;_.; Tg.gzir,‘g{; 35.981.4‘(;[; 34.95__}__5‘?[; 0.8581.“‘195 (.85 3*[}241 {].362__!_.[)‘25? 53261_2;.,:,
DSCNH(I]UIS) ﬁj'(';(ﬂlll‘ﬂ} 80.2?1:4.57 Sﬁ.ST___l:_;_”; 85.2614.93 0.8661(]‘195 0.8851&210 l].sszin_ggg 5.?8?12‘99
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I IV Future

https://github.com/YaoleiQi1/DSCNet

¢ Dynamic Snake Convolution based on Topological
Geometric Constraints for Tubular Structure
Segmentation

[MEWS!]This paper has been accepied by ICCY 2023!
[MOTE!JThe code will be gradually and continuously opened!

2 YaoleiQi DSCNet for 2D segmentation

Name Last commit message

. ..

[ so_Mainpy DSCNet for 2D segmentation
[ s1_Pre_Getmeanstd.py DSCNet for 2D segmentation
D 52_Pre Generate_Txt.py DSCMet for 2D segmentation
(3 s3_DsCNetpy DSCNet for 2D segmentation
3 s3_DscConv.py DSCNet for 2D segmentation
] 53_Data_sugumentation.py DSCNet for 2D segmentation
[ 53 _Dataloader.py DSCNet for 2D segmentation
3 53 Loss.py DSCNet for 2D segmentation
[ s3_Train_Process.py DSCNet for 2D segmentation
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