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1. Image acquisition 2. ROl sagmentation 3. Feature extraction

Genomics Clinical

Eur J Radiol. 2017 Jan;86:297-307.
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Nodule detection
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Team

PAlech (PA_tech)
JianPeiCAD (weiynoe)
LUNATEFONOVACAD (zxp77474T)
IFLYTEK-MIG (yinbaocai)
Zhonghu_xie (Zhonghu.xme)
IDST-VC (chenjx1005)
qfpxtd (qfpxid)

CASED (CASED)
ADCNN_NDET (lishaxue3)
Aidence (mjharte)

Dale Scofe
2 January 2018 0951
22 December 2017 0.950

28 Movember 2017 0947
17 August 2017 0 841
29 Sepltember 2017 0922
13 July 2017 0.8a7
27 May 2017 0.891
15 June 2017 D.8ar
22 June 2007 0.882
T June 2017 0.871

Rank
1
2
3
4
5
6
7
8
9
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False positive reduction

Team

PATech (PA_tech)
LUMATEFONOVACAD (zxpT747T47)
IHPC_zkj (zkj)
MILAB_ConcatCAD (bokim)
JianPeiCAD (weiyixie)
qfputd (pku. hzaq)

GIVECAD (ZJUGIVE)
CUMedVis (QiDou)
MILAB_ResCAD (bckim)
JianPeiCAD (weiyixie)

Date Score
20 December 2017 0.968
15 Seplember 201/ 0,966
24 July 2017 0.965
21 August 2017 0.940
21 July 2017 0.916
26 May 2017 0.913
17 May 2017 0912
13 May 2016 0.808
21 July 2017 0,889
24 December 2016 0.B89
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https://luna16.grand-challenge.org/results/
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Central Focused Convolutional Neural Networks (CF-CNN)

W

LIDC Sei DSC (%) ASD (mm) SEN (%) PPV (")

Level Set 6063+ 1739 048025 ©4.38:2275 T71.03£24.35

Graph Cut 68.90+ 16.03 048+0.30 B8081+15.25 65.09+2242 iﬁi % %%Eﬁ
U-Net 7950+ 13.95 024:0.23 86.81+1843 78.18+16.13 1.98%

3-D-Patch Branch 79.20£11.88 0.21:0.17 9093+14.72 7291+13.73

2-D-Patch Branch 80.47+11.23 0.18+0.15 91.36+14.40 7464+13.16

CF-CNN-MP 80.39£11.90 0.18£0.15 91.33£14.88 74.52+13.54

CF-CNN 82.15+£10.76 0.17+0.23 92.75+ 12.83 75.84+13.14

Med Image Anal. 2017 Aug; 40: 172-183.
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Algonthm of Algorithm of No. of nodule Volume of nodules, Difference between readers (1st — 2nd)

Ist reader 2nd reader readings, (%) Mean (range) mm’ pMean 5D Range No difference Difference
Percent of minimal reading in volume in volume
350,
Same Small size Small size 252 (65) 160 (7-2,088) =1 (11) 65 to 48 58% 4%
algorithms All sizes All sizes 36 (9) 1,056 (146-3 4860 | (&) 1410 31 22% 3%
Subsalid Subsolid 23 (6) 392 (51-1,296) 1 (3) S5t 8 4% 0%
Total EIRNE ] 281 (7-3.486) 0 (10} 65 to 48 50% 4%
Differert Small size All sizes 35 (9) 255 (6-995) =100 (154) 890 w -6 0% 1%
algorithms Al sizes Small size 34B) 304 (9-1,780) 77 (74) 14406 0% 2%
Small/All sizes Subsolid 11 {3 249 (5-2,107) 1,428 (1,368) 4,379 to —196 0% 100%%
Subsnlid Smoall Al sire< (000
Total 80 {20) 275 (5-2,107) 207 (705) 4.379 o 406 0% o e
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Eur Radiol. 2010, 20(8). 1676—-1885.
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a Predefined engineered features + traditional machine learning

Feature engineering

IIlL Selection Classification

Histogram
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Expert knowledge
b Deep learning
Input Hidden layers Chutput
T Increasingly higher-level features

" — Convolution layers for feature map extraction
—— Pooling layers for feature aggregation
— Fully connected layers for classification




True positive rate
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~ Random Forests
= Violume
— McWilliams et al,
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J Thorac Oncol. 2016, 11(12). 2120-2128.
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Subset Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
Training set 82.5(165/200) 89.5(179/200) 88.7(165/186) 83.6(179/214) 86.0(344/400)
Testing set 74.6%(91/122) T8.9(56/71) 85.8(91/106) 66.7(58/87) 76.1(147/193)
Overall 79.5(256/322) 86.7(235/271) £7.7(256/292) 78.7(237/301) 82.7(491/593)

Conf Proc |EEE Eng Med Biol Soc. 2016:1272-1275.
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Prediction Model Sensitivity Specificity Accuracy AUC # of Features
Lung-RADS 80.5% 61.3% 72.2% 0.77 4
SVM-LASSO 87.2+1.4% 81.243.2% 84.6x1.5% 0.89+0.01 2

Med Phys. 2018 45(4)-1537-1549
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PLoS ONE. 2018, 13(2): 0192002
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