%38 % 2 W b/ = 4 Vol. 38, No. 2
2018 4F 2 H ACTA OPTICA SINICA February, 2018

He TR 2 i al P e SRR 5 4 ) i
%%ﬂélja ﬁ}ﬂﬂsa #IJ HEHSa %%@ﬁ?aa %"ﬁlv ?%‘;’%19 fli%l

U [ ) A B P G B AL S TR SO SO T HARE R E SRR, BV P4 710000;
S E R BER A%, LR 100049
S o N B AR 0 ZE R E B0 LA R, B R 100853

FE XA AL T WREH AVOCTT) BR & 40 . 82 Hh—Fh ek 19 A 35 B3 58 (Adaboost) 51 B — fif i T
B AR 58 R 43 TG T AT AR S 2R 0 | SR I 5 4 R, SE XS SR G REAR AL A B 1T AL . FE A I B Be L )
HZ 2R 8 Adaboost 432845 , S IGT SC R A7 BRI /N A ARG 0 5 35 6 I &5 21 . R0 2 2 0 R0 350 32 3o S 48 4
JEE AT A s BT A Ay B SR N S AR RE B B AT IR SO A R R T B A A I A [ R A B 91.6 %0,
KRR 87.2 % , 58 BR 43 FI 19 °F- 1 Dice REH 0.80, R W Prif B 1 GE 4% 5L I IVOCT 32 A% ] R i 52 42 (4 v i Ao
W 5535, B BA B gt

KEWR ML AR SR B NG R TR SR M O AEAR TR E R
FESES TP391.7 MERFRIRAS A doi: 10.3788/A0S201838.0215005

Detection and Segmentation Algorithm for Bioresorbable
Vascular Scaffolds Struts Based on Machine Learning

Lu Yifeng'?, Jin Qinhua®, Jing Jing®, Chen Yundai’, Cao Yihui', Li Jianan', Zhu Rui'
' State Key Laboratory of Transient Optics and Photonics, Xian Institute of Optics and Precision Mechanics,
Chinese Academy of Sciences, Xian, Shaanxi 710000, China;

? University of Chinese Academy of Sciences, Beijing 100049, China ;

* Department of Cardiology, Chinese PLA General Hospital, Beijing 100853, China

Abstract An impoved Adaboost algorithm, together with a profile segmentation method based on dynamic
programming (DP), is proposed for automatic detection and segmentation of bioresorbable vascular scaffold (BVS)
in intravascular optical coherence tomography (IVOCT) imaging system, to achieve auto estimation on the strut
malapposition. During detection, the multi-layer decision tree is applied to the construction of Adaboost classifier,
in order to detect the position and size of each strut. Then, the DP algoritm is adopted to segment the struts’
boundaries based on detection results. Finally, combined with the segmentation results, struts malapposition is
caculated. Experimental results show that our method reaches the detection recall rate of 91.6% with the precision
of 87.3%, and the average Dice coefficient of segmentation is 0.80. It suggests that our method can accurately
achieve the detection and the segmentation of BVS struts in IVOCT images, and has high robustness.

Key words machine vision; automatic detection and segmentation; Adaboost algorithm; bioresorbable vascular
scaffold; intravascular optical coherence tomography image
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Fig. 1 Workflow of BVS strut malapposition analysis (LLocal enlarged drawing in the

first image shows structure of one of the BVS struts)
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Fig. 2 (a) Single stump-based weak classifier; (b) strong classifier boosted by Fig. 2(a);

(c) three-layer decision tree-based weak classifier; (d) strong classifier boosted by Fig. 2(c)
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Fig. 6 Results of strut malapposition analysis. (a) Normal IVOCT images; (b)(c) images with blood artifacts;
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Table 1 Results of strut detection and segmentation

Number of Number of Detection Segmentation
Pata set evaluated frames ground truth R./% R, /% F Ecp /cm Ch
No.1 81 691 95.5 89.8 0.93 26.4 0.80
No.2 119 928 91.3 89.8 0.91 31.2 0.79
No.3 118 1172 92.0 89.4 0.91 32.4 0.80
No.4 78 604 90.7 88.4 0.90 21.3 0.82
No.5 147 1188 93.5 83.0 0.88 24.8 0.82
No.6 86 635 90.7 84.6 0.86 30.0 0.80
No.7 76 603 86.9 89.2 0.88 24.1 0.79
No.8 150 1240 92.1 83.2 0.87 29.1 0.80
Average - - 91.6 87.2 0.89 27.4 0.80
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Fig. 7 (a) Error curve of training; (b) ROC curve of testing
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