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A Brief Review of Radiogenomic Research of Cancer
Lihua Li

Hangzhou Dianzi University

Cancer is the leading disease in the world with high morbidity and mortality rates. One widely advocated strategy for
improving cancer patient care and the efficacy of medical resources is development of personalized cancer medicine.
Scientific studies have repeatedly shown that gene expression reflects the cause of cancer and the treatment response
and prognosis, which is the basis of personalized therapy. However, due to the fact that molecular profiling approach is
invasive and only reflects the information at one snapshot, it has some limitations in clinical practice. Radiogenomics
is directed to an innovative study of imaging based personalized therapy of cancer with an objective to build models for
treatment response and prognosis prediction. It is based on a scientific fact that changes in the transcriptome lead to
changes in the proteome and eventually lead to changes in the physiome, which is measurable by noninvasive imaging.
The fundamental hypothesis is that quantitative analysis of image feature and its association with gene expression will
better allow therapies to be tailored to individual patients. The outcome of this research will be of great significance both
for basic research and clinical practice of cancer. This talk will present a brief review of recent progress of research in this
field with a focus on breast cancer.
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Diagnosis and Analysis of Ophthalmology OCT Images with High Myopia
Xinjian Chen
Suzhou University

With the developing of information society, electronic products are becoming more and more popular. As a result, more
and more people are suffering from myopia, which is particularly serious in China. There are more than 600 million
patients with myopia in China. The amount is so huge that the prevention and control of myopia in teenagers is becoming
a national strategy. The high myopia get more and more attention since since it will lead to pathological high myopia,
which will further lead to retinal hemorrhage and detachment. For the serious case, it will even lead to blindness. OCT
imaging is an important technology for diagnosis and treatment of eye diseases related to high myopia. The topic in this
talk is Al based diagnosis and analysis of ophthalmology OCT images with high myopia. There are three parts in this
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report, which are the introduction of the methods for choroid segmentation in OCT images with high myopia, the methods
for linear lesion detection and the study of diagnosis and quantitative analysis for the eye diseases related to high myopia.
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High Frame Rate 3D Ultrasound Imaging Based on Multi-Plane-Transmit (MPT) Beamforming

Jianwen Luo
Tsinghua University

Matrix array based high frame rate 3D imaging is a hot topic in ultrasound research. However, the state-of-the-art methods
have to compromise between frame rate and image quality. To mitigate the the trade-off between frame rate and image
quality, we propose multi-plane-transmit (MPT) beamforming. In MPT, the transmit beams combine the features of the
state-of-the-art methods, i.e., diverging wave compounding (DWC) and multi-line-transmit (MLT). Computer simulations
and experimental validations on a standard phantom demonstrate that the proposed MPT setups can achieve better image
quality at a similar frame rate compared with DWC and MLT, respectively. To mitigate the problem of motion artifacts
in 3D imaging, we propose motion compensation methods in MPT and DWC, based on a modified ultrasound Doppler
algorithm. Computer simulations and preliminary phantom experiments demonstrate the feasibility of the proposed
methods. Furthermore, it also proves that MPT with motion compensation outperforms compensated DWC. The proposed
methods can be effective solutions to new high frame rate ultrasound imaging strategies.
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Intelligent Analysis of Brain Imaging for Early Diagnosis of Brain Diseases
Daogiang Zhang
Nanjing University of Aeronautics and Astronautics

In recent years, the brain research projects have received considerable public and governmental attentions worldwide.
Brain imaging technique is an important tool for brain science research. However, due to the high-dimensional, multi-
modality, heterogenous, and time-variant characteristics of brain images, it is very challenging to develop both efficient and
effective methods for brain image analysis. In this talk, I will introduce our recent works on intelligent methods of brain
imaging, based on machine learning techniques. Specifically, this talk will cover the topics including multi-modal brain
image fusion and classification, image genomic association analysis, functional alignment and brain network analysis, as
well as their applications in early diagnosis of brain disease and brain decoding.
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Medical Image Computing for Companion Diagnostics on Disease
Jun Xu

Nanjing University of Information Science & Technology

The development of medical image computing technology of next-generation may create tools for image-based companion
diagnostic analysis. A companion diagnostic tool based on image computing will leverage the prognostic and predictive
tools to develop an optimal treatment plans for the patients based on the patient's specific risk profile. Our group
focused on the utility of medical image computing tools in studying (a) disease identification and sub-typing, (b) disease
quantification and characterization based on image phenotype description, (c) prediction of prognosis and treatment
response. It is hoped that our researches will help doctors to further improve the prevention, diagnosis and treatment of
diseases in the future.
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Dong Liang, Shenzhen Institutes of Advanced Technology Chinese Academy of Science
Jun Xu

Nanjing University of Information Science & Technology

Slowing imaging speed is the bottleneck of the wide application of MRI. In the past decade, compressed sensing based fast
imaging approach has shown significant success to significantly speed up MR imaging. However, it faces some challenges
such as long reconstruction time, difficult parameter selection and losing details. Very recently, deep learning has also
shown potential to address these issues and has become a hot topic. This talk will introduce the existing work and future
direction on this topic.
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3D High—resolution Isotropic Diffusion Imaging
Hua Guo

Tsinghua University

At present, diffusion MRI (dMRI) is the only way to detect water molecular diffusion non-invasively, and has been an
essential imaging tool for clinical diagnosis and in vivo brain study. The routine technique for dMRI is single-shot echo
planar imaging, which may suffer from severe geometric distortion and low image resolution. Multi-shot EPI is an effective
way to improve in-plane resolution and reduce image distortion for 2D dMRI. However, the through-plane resolution
cannot be improved due to limited fidelity of the RF slice profile and SNR in 2D imaging. But high-resolution isotropic
dMRI is highly needed for precision diagnosis and neuroscience studies as it can provide fine fiber structure detection,
complex fiber architecture depiction and cortical anisotropy analysis. More importantly, high-resolution dMRI has the
potential to provide in vivo histological information quantitatively. The main challenge for high-resolution isotropic dMRI
is to maintain sufficient SNR while keeping acquisition efficiency. Besides using super-high MRI systems, high acquisition
efficiency methods at 3T can also be used. In this report, we will introduce a high-resolution isotropic dMRI technique by
using 3D multi-slab acquisition. To further improve the imaging efficiency and SNR efficiency, an attempt is also made to
combine multi-band imaging with the multi-slab acquisition. We call this simultaneous multi-slab dMRI.
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Intelligent Imaging Diagnosis of Ischemic Stroke in Early—Stage
He Wang

Fudan University

Objective: Stroke is undoubtedly the No. 1 killer of human. Early warning can greatly reduce the occurrence of stroke.
In addition, accurate prediction of the possibility of postoperative bleeding from the conventional image of emergency is
conducive to guiding the treatment of stroke.

Methods: This study included 2000 high-risk stroke patients with magnetic resonance imaging data, and 141 acute stroke
patients with CTA images and MR DWI images after treatment for a period of time. Fazekas score and Ylikoski score were
performed on T2 or T2 Flair images of 2000 patients by doctors. The research team used the deep learning algorithm to
extract the white matter high signal automatically, then carried on the study of the doctor scoring, and finally counted the
accuracy of the machine scoring. In addition, machine learning was used to analyze the correlation between CTA before
treatment and bleeding after treatment.

Results: The score of white matter result from machine learning was the closest to that of the most senior doctors, and the
accuracy was significantly higher than that of the junior doctors. It was found that preoperative CTA texture characteristics
in stroke infarction area could better predict the occurrence of post-operative bleeding, and the accuracy was significantly
higher than that predicted by contralateral texture, and also higher than that predicted by non-contrast CT.
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Improved Chemical Exchange Saturation Transfer Imaging with Real-Time Frequency Stabilization
Yi Zhang

Zhejiang University

Magnetic Resonance Chemical Exchange Saturation Transfer (CEST) imaging is an emerging molecular imaging technique,
which can detect endogenous low-concentration biomolecules in vivo. However, CEST imaging is sensitive to the frequency
drift of the main magnetic field (BO) which can result in substantial artifacts in the calculated CEST maps. Here, we
proposed a new frequency-stabilized CEST (FS-CEST) imaging sequence, which added a real-time frequency stabilization
module in front of the conventional non-frequency-stabilized CEST sequence. This new FS-CEST sequence can correct the
artifacts caused by the temporal drift of the BO frequency.

S09-10

KEFHRFAETF 2] AR AV W b P el ) ol it
/|

KRR

Email: chenyang.list@seu.edu.cn

2 AR — PR BN R PR BT AL SOR , BT BUMERRIS W AR IR Y . B FA B R AT AR ENR, it AL R (CT),
@ (US), IEHF 24T W R (PET), BT 241 E AR 4 (SPECT), i 3tk ifh (MRI)/ Sag e & (IMRI) A6 B A4 o
AR, TR EMEAEMEEL (SNR)Y SGFRRl Y05k IS ) o s B A S A A TR U], 22 MR AV 25 7 ) P AR AR — A A I R S
BRI (x 140 ) AP E434 (LDCT)s PET/SPET An# BUMAU# IR dit%k . ARG 5% (4 CT wigaks R 4¢5% (FBP) %) ok
R, AR SBIEBTEZE, LERERRIR. R, Hlass IR RE % I BORTEE 2R B2 EUR AL BN A A7 S5 A 2]
JZMERE, T EEEGE RN — ATk 45678 CT M MRI A BRG], APREA s AERERIAT IR 3T B W 45 R AR AE
S S TEARAE M b 2 PG R A e R

Feature Learning for Medical Image Reconstruction with Low SNR
Yang Chen

Southeast University

Medical Imaging is a technique to create visual representations of the interior of the body, with the aim of making accurate
diagnosis and optimized treatments. Reconstruction algorithms need to be applied to produce images, such as computer
tomography (CT), ultrasound(US), positron emission tomography (PET), single photon emission computed tomography
(SPECT), magnetic resonance imaging (MRI)/functional MRI (fMRI) and fluorescence microscopy. However, due to the limits
of intrinsic low signal to noise ratio (SNR), photon scarcity, measurement duration, or radiation concern, medical image
reconstruction is often an ill-posed inverse problem in many applications, e.g. the low dose (X-ray) computed tomography
(LDCT), PET/SPET and diffusion-weighted magnetic resonance imaging. Solving inverse problem via traditional algorithm
(e.g. Filter-Back-Projection (FBP) method in CT) often leads to poor image quality and lowered diagnostic accuracy.
Recently, machine learning, especially deep learning, techniques are being actively developed worldwide for medical
imaging, medical image processing and medical image analysis, and has become an emerging approach for medical image
reconstruction. With exemplar applications in CT and MRI, this talk introduces, explains and discusses Convolution
Network based Feature Learning for Medical Image Reconstruction with Low SNR.
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Reconstruction of the PET images: From Sparse Representation to Deep Learning
Huafeng Liu

Zhejiang University

High quality and fast reconstruction speed of Positron emission tomography (PET) image are essential for its clinical
application. In this paper, we propose a deep learning based framework for PET image reconstruction from sinogram
domain directly. In the framework, conditional Generative Adversarial Networks (cGANs) is constructed to learn a mapping
from sinogram data to reconstructed image and generate a well-trained model. The entire networks consist of discriminator
which using Patch-Gan strategy and generator which utilizing U-net structure, which are alternately trained.
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Research on Cognitive Function Enhancement Based on Neural Feedback
Xia Wu

Beijing Normal University

Brain is the most important complex organ, which controls human activities, emotions and various functions. Learning
and experience can change the structure and way of working of the brain, which is called as neuroplasticity. For a long
time, people have developed the brain and improved its function by various means. With the development of brain imaging
technology, basic neuroscience and clinical research, people began to try to record the brain's nerve signals, and real-
time feedback to the brain, to establish a closed-loop system to promote learning efficiency or correct learning errors. At
present, the research of neurofeedback is mainly based on real-time fMRI and EEG. This report will introduce how to
use these two neuroimaging techniques to train people's emotions and working memory respectively. Three aspects will
be carried out: 1. What is the activation of brain states in the process of task execution? 2. Can brain activation be self-
regulated by neurofeedback? 3. Can changes in brain activation lead to behavioral changes? These studies will be helpful
for future clinical treatment and rehabilitation research. In addition, with the support of current big data and cloud
computing technology, portable devices can be further developed to record people's physiological data in their daily life in
real time. These data can be stored and uploaded, and some reasonable suggestions can be given, which can also play the
role of real-time feedback and adjustment.
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Personalized Deformable Statistical Atlas of Chinese Population — Construction and Applications
Hongkai Wang

Dalian University of Technology

In this project, we collected whole-body PET/CT images of healthy Chinese citizens from hospitals all over the country.
Major organs and skeletons were segmented from the PET/CT images, statistical shape models of Chinese people organs
are constructed based on the segmentation. Physiological parameters including organ volume, bone mass, bone intensity,
PET standard uptake value (SUV) were calculated from the training data. Currently we have collected over one thousand
images and obtained statistical results of organ shapes and physiological parameters. The phantoms have been used for
individualized electromagnetic and biomechanical simulation, personalized medicine and medical image analysis.
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Brain Microstructual Imaging with Diffuison MRI
Dan Wu

Zhejiang University

Diffusion MRI is a powerful tool for noninvasive characterization of the structural organization of the brain. Especially, it
can provide the microstructural information that is invisible at the spatial resolution of MRI. The presentation will briefly
introduce the principle of diffusion MRI based microstructural imaging. Then we will discuss a time-dependent diffusion
MRI (tdMRI) approach that our group is currently working on, to quantitatively probe the microstructural characteristics of
the brain. With the novel oscillating diffusion gradient sequences that we developed, we are able to achieve diffusion MRI
measurements at multiple diffusion times on the clinical MRI systems. We have also considerably improved the signal-
to-noise ratio and imaging speed with the new sequences. Advanced biophysical models were used to reconstruct the
microstructural properties of the brain (e.g. cell size, intracellular volume fraction, cell density, etc.). We first validated the
method on animal models and applied the tdMRI technique to clinical applications, including neonatal hypoxic-ischemic
encephalopathy and brain tumors. Therefore, this technique can be useful for noninvasive detection of microstructural
changes under pathological conditions and has potential significance for clinical and basic scientific research.
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Accelerated High—Dimensional MR Imaging with Improved Robust Tensor Principal Component Analysis
Mingfeng Jiang
Zhejiang Sci-Tech University

High-dimensional MR imaging often strikes a balance between reconstruction speed and image accuracy in its practical
applications. In this talk, an improved robust tensor principal component analysis (RTPCA) method is proposed to
reconstruct the high-dimensional MR imaging from highly under-sampled K-space data. The MR reconstruction problem is
formulated as a high-order low rank tenor plus sparse tensor recovery problem, which is solved by Robust Tensor Principal
Component Analysis (RTPCA) model with a new tensor nuclear norm (TNN). To further exploit the low rank structures
in multi-way data, the core matrix nuclear norm, extracted from the diagonal elements of the core tensor under tensor
Singular Value Decomposition (t-SVD) framework, is also integrated into TNN for enforcing the low rank structure in MRI
datasets. The experimental results show that the proposed method outperforms state-of-the-art methods in terms of both
MR image reconstruction accuracy and computational efficiency on 3D and 4D experiment datasets, especially for 4D MR
image reconstruction.
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k(M T E57BE S ). SRAWZE DEWEEE K S5 ER, BudgE 08k (window slide length, WSL) A#efgas bk ni 4 i
(pulse length, PL) i 1-9 5. L4355 43 ZFFAEAb B, SH RN K 550 Metavir 22 & &4 (FO-F4) . R AR A FE LAE (ROC)
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[H ] AEMLRARGUR, WESEHRAREAR A T I RAI G L8 09— T Beo AELF T RG JLRIR AR AT 43 W A g B
i, B T Wl AR A s i L ) = AR 250, SRR LK R B 1 DL DR ANBR 1 i W . A5 B AE Sl —Fh 2
Zh T TR IR LRI = 425 K IF B2 b i LIR I . (D536 ] AR 7 — M EETIRE A i A 200 BIREAL, —FhieTE &
T 1k DA e 8 4 e 3 ek e ) 5 YA — A R JLR I P i RS 7 30 (1) T U-Neet i o 2 R0 iR LRI AR A 465 -0 L P2 4%
BATHCE NS, DASLIEAR B U R LRGSR BRI AE T - (2) AR¥E U-Net i o 2 B 4520 i it LI =AN1E 2277 18] B9 2D W)= 1%,
R slice-to-volume FRHREHETT K5 4547 [ RAR 1 2D BT REHERNS SI N ARIE, S /e ibfs 3D BAHFRER. (3) ET#aH
RERAGEN 3D fILKIKIER, 50228 R TR (Gt AR Ltk ARme ) Ars, 19215428 iR JLRINIE 3,
F 1 ALt o AT T 5 AR LI 5 25 R N k8 I 2 AR T4 2R ] U-Net i 45 Fi 1520 i s LR #1985 1L 9L I
Dice Z¥35%] 0.95 VA I, #UEHEXE 0.97 Y b, $:FEHKE 0.99 DAk, KU THLLF A5 HIVERE . 5T 15145 1t v DA % 8 43 3 e
W7 IE T R ILRIK 2D W)= B 2 1 s Zh D s AR AR Sl , 1920 7 R LR 3D i/ HE R . AR R LN 1 338 iy e S 7
LT 23-36 4 HIAR T AN W iR LA P P v B LR A S5 B 2 R B IN ZEAG I R (4518 ) 85 Bk Ty g S,
A PASE A TR N THRAE B S0 R TUIR JLRIN Y 3D w5 40 HFA G, i LI Pl v 4508 40 () Al M 3 DA R & R DL A
T B o XS IT I AR LIS = e BT E T 20, AOOSREE I I R AT S WA e, 10 HX S AR LI % 7 1 A2 i B AT
BRI AR A -

(653 ] MESERARMA s U-net Mg Mo PR LI

S09—OR12 _
KLY 20852 B W 4% AR i CT AR S B B A 1 11 A B
fitta

o R0 L AH AR5 7

[ H ] ARH) & FEHL ZE4A4 (Low Dose Computed Tomography) A fR I il 5 43 23 FEGORASI 45 35 i A 80T Bt o S1X 24 1
i 58 B 454 AR AR B BRI IR, AR SO B A S — AN RE A A 4 e SR B 1B SR S0, RBAE XTI P 5 R R A A 45 1Y LA
AR, 5] ASCRAEES I BEME T - MRESERME MY : 22 W% (Multi-Receptive Field network)
FPA S W45k SRt T — AR B B A 45 1Y (Ground-Glass nodule) H 58 BEBERHLE R IDN SRR, ARCRA 2R
TR, AR A N B R [R5 bt T BRI s B o RS IR R 1431 AN 1624 AE5TRY(EHIE CT AEAE
B AEE (SR 3mm ) 30mm ZH) , FHRIT —RFVMEY PR S Y KA AR R . 252 B W 4 225 Il 45 A
R PPAG MR H Z0A0 I 500 . [ 3E] ZR AR RS 45 AR WI AR ST th 0 ST 0 B Bl 3 44547 5 A0 PR I 4519 4 40 o 3k 3]
85.1%, LI FHEIAM:ZR ) 4FPs (False Positive per scan) B fUEEIRS] 95.2%, KT TIRZEMFLR. (4] =
Yt 20 S 2 BT P S AR TR RS /NG5 Y I i LA RSP AR o PR RS A vy, T 20 TR S B 90 405 0 0 5 B B 45 1Y 1R ) S92 T AR (e o
CT WS TiaE, 4§ BIBURBHE A b i TAR.

[RBEA ] BEREELsYT ;s SZRGZET MY A sk 5k

S09—-OR13 - -

LT R 435 KL O MIVLAR 5 PRI 53 B 5 MWL 20 1 ik
[

TR R

[H ] SHRE R BRI A 300 B 5 RIS S0 B . [J734 T ASCHR 2T Rl A B I 3% A 3 BRI, AR 20 15 1
SFOE MR RHE, HEIH AR SN E (DE) o S THREfiie th 7% mAa %k, x5 4B Wah 2R I0E & 4R T IRIL A 305
FOFH AR 0, IS M BB A A TR . [402R] 4R, RI5HEmME RS M B A TR E5 R 7322 0.94
mm, PRI IRIE 9%, [E5i8 ] EGH A B3 BRIL, SeBL T 85 IRLES 20 i B Zhll i - %05 %A B IR 30 % 9\ T4,
Wb N LA B Ao

[REER ] RS E 5 FRILESZD ;s FALX#R

_17_



Oral Presentation Abstract

AR SRE

S09—-OR14

Jiﬂ;ﬂlli& (e h % AU IS 15 T BB ZE D2 1) RS 200 S B e R 2 T 5 2
JE A

b ol kA

[E MY BEXPRGE N A% R B 302 38 dE iAok BO% B 18 A5 8, SR 7 — I SOk R s 2 % AR 2 53k SLIC(Simple linear

iteration clustering) @GR 5EBHLEML (CNN) W40 B IEGR > BIFEARK . [53] AR T —Fh T Bk i a2 itk
LA A5 SLIC(Simple linear iteration clustering) &R 5HEFMZE ML (CNN) 4B E GRS BIFBARM 7. B 5exik
51 1200 IEY0HE BAL MG T SIS S BE, SR O T RUBUR XY MG T ik 5 19 SLIC AR R 8, X UG T 0, 155
44878 G EIEIG - e J5 R BT M 45K 44878 A4S (YN 25 1% 35902 i, MIiRIEI% 8976 E) WK DL T 25 ik [455R]
SIGZE IR, BRI ARG A 3045 FIA HERR AN EOE B A, B 4 WV B RS B 92%, ikl SLIC Hpk
A B0 VT AR A B RD R 120ms 2245 RS 100ms Ze5 . BRI, A AN S RIZBE THIMSE . (458 ] AR ekt
) SLIC @8 KRR X EEFMLE ML (CNN) SR G #5507, BA MM FGEE . 5—SEgma s 25,
HARAEE TR T B R R A RGO S BRI s, 456 T MBS RIS A R R R, ABAEAT B se B i A K
%, FHHITTIERE; RA CNN F kiR SR A0 RORE NG UL, U T AR S 008, ARA%8 RS0 B R T B0R % . AT
SN I PR Ja 2R BRIS WA 03t 1 B R 20 M 5 52 , B A A 1Ry BB 128 A O P F 28 W 22 , i/ L B TR AT TR A B, R R AR S I i
[%43A ] SLIC; BRMEMY; MuEMmmEGs#; BEEEHRATE; THLHI By b

S09—-OR15

f:k?gé FIPARE N BE 5 B F IR PR 1 554 0% 2 AL BE SR
B4

WL R

[HM] AW RS (ASD) &—fim s % & 5w, MEPBI SRS MIERBOAMAIT . R, ASD B RmmE K ih %
RFEFEEANM (TDC) , iS4 KB WA E0 B E S5 NI FNEEB S AT . ARS8 B 1EIRST ASD A HE B JZ 36 45 M RE -1 1
RGBS, WEHERMA R ASD BRI E R R E IR A MBS rgm. [J73%] 5835 ABIDE ##E %K 3T T1
IEGE, B4G 262 FlFDRE ASD B K 262 FIAERE Rl 10 FURA 056 2 TEEL I E R A B Blic AR 24 LE (7-12
)~ B (12-18 %) FIE4: (18-40 %) o AL Freesurfer SREUKMNEZ )2 148 M X2 R E (CT) fRE (SA)
AR A DB A W2 10— AT 50, I VSR DXRRAE TR 14 B2 ZRARAH R, M B AR B [R) AEIY) CT 1 SA W%, IR EIBR IR
RE 2R BHULSE M G IR T . (455981 ASD L SA M4y “/NIEARY @i e ik i 1R 3 LI BB A%, BEmI %%
HOMBENAL B.5 2 Beidi, W R BB W M R RN R . BAh, BEMN CT MR BELLE . BN BoR ASD &3
iy cingulate gyri. insular-opercular fil temoproparietal 2 515 AH AR ZThRE 25 YA 55 i X I8 BB He s 20, IX AT AR
5BELAT RGBT BLAA 3% 1Ah, ASD BJLK hub 158 RERELERHT, ATHE BB E AR BUL R FR & B ATk

[%5i5] ASD B.E 50T SA WM RIS S m RN BRI JLEE R, A45 B LM 4 MBEALL. hub ¥ st %:, H
REAF I B W o BLAb, ASD BFEARFAE B AU BI 2, RHATRER ML T ASD 4t BEAE B . RATIIH 734
7 T ASD FEAS [F) I N B2 2 S5 AL 55, A iFSE ASD SRE W RN ALHLHI 4 T B8 2 R

[R5 ] AWIE, REmEME, Bai, Bt

S09—OR16
P o AR A e B M A T T SO B €TV 11 2 i 2 i
RKF

[BH] BHERE R XAR (CTV) MRHamE, MEFRITHCREBYT RIS A s B R E/E . B, &\ T
FEAEBOTREIR R 5E R, Tty HISE FER A RGAELER. OEEEMHNSHESR, TRBHEXERZEER Bk
FOBFRIE WMWK, AZhAmMEE R, EFR LI SCERIRGE . ARG SR A AR A M 4% Dense V-Network,
WEEAR A A I T4 ARG B CTV.  [J7:] % M4 4#A Dense block #4514, FHIEM % s kA5 B A0 ; FAlA V-Net ik
B ZE A, RGN S B0 ZRIR R RIS . WS ER 125 (43 A M S SR AR s CT $9, BbLiEE: 100
BIVER LR, BRI SH; 25 BIFERIREE, PPAEM4 A, M 8 iR BRI S8, MEMRE G KRB Tk P4l 190 2) il
K. [453) ARG HE CTV HZfiA mERR, DSCy SI. Incl iy E¥E S5k 3H 0.81+£0.04. 0.84+0.04, 0.77+0.07,
B4 BIH 0.88. 0.89. 0.91, E4EAERE; JDv AV, DC/mm. MDA/mm. HD/cm B 5kR#EZ4 3% 0.32+0.05.
0.13+0.10+ 4.38+2.15, 2.66+0.46. 1.91+0.52, &/ME451% 0.22, 0.01, 0.10v 1.76 1.17, EBEREMEE/ . SH K
— AT, I R RSO Bl A R4 R 3R T 24001, DSC. JDs HD. AV $5RAEfFBEERM: (p<0.01) «  [45i8] @b
PAANTE S22 B 5 4030 05 T R i 4%, AT RARTH R RS 2 S, WAER R A i CTV, K EAA IR EE, REAE.
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SRR, WHERARAR, %4 A mA S 5% CTV. HEREAT A%, 0T EERHREA LR
[REER] WY BREERMS; AZhaH; EIVRIRARE XA Biam

S09—OR17

KL TR HE BT BE R AL T A IS i
I

R

[H] AR AR AR A AE NG, A BT ARSI BIaERITHRSH . R LS BEE N BIH oIk
TR RSHE R, TG @ BT A R T A 2 8 Ak R = 4 RS R RRE N BT R SR BT . [536] AwRsdR
T — G BE A A RIS B, B SRR IR S R AT T AR o S B B RSB AS ) B R AL T
IR, BT RS B E SR WOURBHER ML BN R R, DR ERER S LR R #5e R, BERIEIR . el
BRI, 56 DA A I 1) () B 20 3 R S8 WO A LED, JRADEBEIEG A HDE R . )5, B FHOEEBEALE, IRATEBER A M5 PR
B, FTIHEIRSEE T, WML IE TS B MR RN R B AR B MG S8 . Bl 5N TV iR /AMEZISR, AR BDEIE
BRI, VITHREGMERA . R RPN B Tt Ba, PRSI - B0 R K BRI RARAT B R 45
PR = AR o TP PR R S R el R MR PR R i 2 T B AR RS R T AR e (42— ] 7R B il Soms #
BT ALTE R BT TSN SRR, R GRS TR R D B S A BRI LB S RO AL R ST o FE R AE A L
i 0~60 mm MRBETEREIN, TFAWRR MR T 1.5 mm. [458] RSO S ROGREGA T, K¥IERAFBIATE 0~60
mm NIRRT, REEZKRSR, SRR T % RGN AT,

[REER] RRFEXNBIEE; oo bE; FIRAEEL; JHfbE; RATE

S09—-OR18
E@jﬁ%ﬁﬁﬁ%ﬂﬁ%ﬁﬂ%&*ﬁfﬁ

o R BRI S B AR S B

[HT AR AE e K25, BRSNS AATTIA TR o A% 50/ N2 T7 1k (M SEURS A v A D A, R A X DA Hh A 2
Wi MRAEABIHRE —MIEA WM B, A EE R AN W R R AGE I 525 RO AT SE MR . R, IR B
FENFBREUERDE MG, RAEEE B R ORI 5 0L, TR R R R R H B Wi (> 20MHz) @A RA 4
10mm REHAFERE S, AR 40-120um A} P rE EIR . AU R M5 IR BT R R RS ATy, IR T3 08
) SR s (734 AR 8 P IR 0 BT - 22 e Sh o ML RAER ZRBEATOBIACN 40MHz Bl B 0 8 P4 e B 4
MR JRAESN e MTERE P2 RAE R WA, SRSMBEEER—20, RS TSl 5 k4. 8 e pBas 7EBRRE s
HUAUARTERE () R I S T4 AR, BRI, S RBR IF AR AT 58 e R AT A i, SRS B I U AR I, W e B0 Bt A%
BB G, TR B BB R K 12.5um $5 22 3 S e A — B B — AR R, R A R A B B AR
iR B O AR, A2 R . RS REE B NFE /N, JPURRAR )R, 8 T RAT 5 34 3 5 S RE M ALAIChS K e Y BRI
AN, FRIEEI—RIIHAMEE B GE 4 B #GEA EIR, S4EREEEEHEN SR R [92R] WGBS5S 22 g R
WIst, HIEEREAMIFE, 018 e N BT ARG e R AF, JFPH ARSI B1R 2 4 300 70um AT 110um. SCKR4EF]
SN — 4 B BB A EUR AR R I RLAF, BB RS BT R EAA DU ARB ERE . AR 4k B BTGB S BRI AL B B
XET 2R, AR S ER, BRI (4998 ] SRIE, Bl mR s R N BTE AR A A ) BV R = AR R
SRR RLE, DM G A B A R B

[G59a ] B IRIENBIEE; WSS s RERUMR; Mol =48 EIR

S09-OR19

SEPRURE BT BARSETE M Sk i PET S i 15 ST 5E
ViR

L RRHBE K

[Hi] PET QERTRMBEBIZA) RAEEFRGENTIRE %, i PET BGR IR E MGG 5 M T B RSP E A
BT AT A0 T 6 F AR R S, (B BR T — A ARSI A5 _E RO S, AR T IR . AR R i A PET 54,
P — AT XAE 2 AR B 7 DA T PET B REBU% . 10535 ] RS R P T ST ET5, T GATE Sk SEBU R S ik
Ji5i PET MREBE: A5 AP SRR B EN 10 mm, BURSMEARREREBIME, MR ARG, Semdli Fi4i R, ROOT # X it
CH+ ALPERR)Y, WATHARALPLS AT, PAFE RN PET S UALAE R 503t (455 ] S5 EWIRE B BOARSE T X2 MRk PET
MR, FFERAER 450-750 KeV, SMZMEMKAEE N 30-250 KeV IR RIRAF- PAGLT PET Hrbo iz B0A 0, REBUE ik im
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2.71%, #IEIT 3.69%, RALLREEHORAE 1.36 ffF, HXIAFEREBUHEHRIMABCRIA PR, BAEEE. (48] FibETn
BB BORIIUR ARG PET B(E R, AT AT R RIBE, AFITARARMRA SR o
[REER] BT RS RNR AR WREE AR R S RP T REUE

S09—OR20

AN R 5 20 1 2 il 5% AR AR E 5
il

SHEAE A AR B G

[ER] KA TR BEENREZ o BRI R MR T FATI X K] TAE A PRAR, R 3L R % (MRI) R
Hi[E (EEG). 4T, BAI#A —% R . MRI A BAZRENE SR, HRABEME SR R, Witk Ea20%mn
BRI 2, HR A JEOR SR 25 IR 40 3. "BATTARAS RBSR A6 56 T LS i 45 B o R P LA I 22 A WE R B Wi, 5 MRIA kL,
BHEEH [FH. AR, T FmE BRIP4 T REE, IR ST RE T RiiEE . BT LR Y, B
KIRAE SRR AT AL S 5 AR AEFMI L. ZEATSE R, RATHI FHTIAERE S e AR (fUS, Functional ultrasound) SRHF5EMT
PR B0 PSR [7] SERkT (U%, HErk) 78 VI KISE I PR RN R TR . Semfl i & Sam BOob il 5
BEALBL S A E R o ZIRIRAERI IR AT M4 VRS T AR A O3 15SMHZ & kRESY, 364 128 BTG,
SR AR AT 360° ekt i) e Fpk B e R Ay BURBRGF A SR W 42 4 - & (Verasonics Vantage system), H.AJsk
PP B IR REE . BARRE TAE, LSS RFALEE. (1) BECREHRRE (BE) , 1.7s —IBE®E, RS 10 4180%; (2)
BIROCREEME BOaURAS, RS 20 IR, [45] fUS Wl DR R I L TR S, ARIEIRIB SIS, RATUE SR M S
MR AR WA TS o 2T B S0 R, IR R o 4518 ] ARIEIRIS OB, FAT S35 M 32 1]
FAEWT B HRAS o 4 R Y 58 R, IR0 SR BB s o ARIE RIS AE S, TUS AT LRy IR A S 33— AN 2 i AR F o2 TR
[R4ETa ] MThRERE S s s JEARRKZY; BRI 2

S09-OR21
KT IR 2 5 08 SR A B (G 15 Pk S S PEDFIE
L)

o R BRI S B AR S B

[HM] kEaig SR —Fh DA REAE B LI RE MR IR IR T 228, VR YT RO RURE S ARG MR At o A6 0 00 P T Ik A A B L
REF=IAE T B SRBE AR, A S T SE IR UG R S A i I 2L SR BT U5 B 42 o T2* & 2 U Zh A AR dr itk , SR TE BIFE IR 4
BRI EEEAL . (053] AWFFERA SD REAMTEN A, KA B A "] i uMR 790 3.0T 34k R ST HA#UE, H#HS8T:
HEIFE TR A 234ms, 8 [HEEE P4 (TE1=2.99ms, ATE=1.79ms) &4 ¥EHN 0.47X0.47 mm2. EEH 2.1mm.
ALY BB IR s BRI K 5 40 hh, JLHET 60 KIESATH; 4 13 AR ITIE IR G 2 W B B R WE iRt
ReMHLHE; AERRR, SRAFRE IR FF SR, FEDDCARE T B ALR AL . AHF S NHAERT I TAE R TR T — R s & 20
R FLEAN B R AL L IR AL SRR A AR T s, % T R TR SRR e 40 B, TR SRS A A i A T2 g k. ARHIESE R,
XFSRAEI L I BT AL B, BB AT B I ) A R B R T2 @RS GEvh AN R 1) s i U B T2 A AR R XY
IR A AT R T A . [45R) M0 EE, iR IASRRI& R8T, T T2* SEORBIMK, &5
W ER G EIRR)E 60 H6hAFIRAE; RIS M T2 2E0F B EIRE : Bl a8, T2% Wh. (4581 AP it
BAGIRIE T b e Mg U 00 S T U 5 B T2* @ i S BN B AL S R EIRRS, BRI R0 hi b FR WA € i U 805 1 7S W
FERR IR =R T2* SHUM KR AFERI NN BB GRS, BRI & B T2 S8 IMIRE . A5 ARG A2 4
TR T B, RNFIRANIRGUAR IR 5 5 A0 S50 1 5% 2 BAT AL E A

[R5 ] B IRAUG ; ARG BRITAEy; IEEAh; KR 3

S09—OR22

SEPUREERTHUBIZ4 1 11 2l o0 JDERE A 3 Pl 5 200
LG

iR

[EM] OIS AR EBOERE R PR —, IR IEREG (Magnetic Resonance Image, MRI) 43 E& M I A2 i i
DPESHRE RS BB FEIGIR [, BAESTE4E0NE MRL XA EAMEFER RS, WEABEW. b THEANEEYREET
PE B R, RATBOI AR A 2800 MRI 4331773, DI BIY IR KB E Ty, $RIHSHIRCR. [ ] AT IREmE M4
RIS R TAE, FRATHR N T — PR A 3R B X B M 45— —Segmentive Adversarial Network (SAN) , FIFS:BLOME MRI HZ)5 3. X
BT B A% SR TR AR BT LA A SIS RS Wi b, DADRARE B Ry T Ak 2R P O R I 18T TR - SAN AL — A4 Elas A — A 5175 o
GBI RBABA R JE 4 B, BERNER SR 2B R Tk, W AR R R B XA N JEHG &K B ground truth 3643 B 346 i i 4> B 1E .

_20_



BME2019 I

B, S 38T DU — AN EAE BEIEL, DA 40300 L A 6 — X3S i+ ground truth. 2 )5 FHE G R AEHE, SHia#Es24,

{454 F a4 ML T ground truth.  [455] RAT#E ACDC sk Bl T 43 (HEALE, AOEAGIL) DR uE#R
BRI, SRR, KoFH Dice RE0CK 0.92, H-F¥ Hausdorff gl 9.03 mm, H-FHRHER 0.90. [45i8] L5 5EN,
SAN [ # 2 FGEE] T YR eEK-F . BEAh, =g R SAN R LA RORD LA

[43A ] O MRI; SAN; JEREAH]; A%

S09—-OR23
%3;5 HL FELHUME AR B AR 1 0 i PSRN 2 A Aol F 5

[ =

[ B SR M B R 20RYY 7 R P ARYIBR AL, (N TFRARMIR B, M AT B 5 AEAEIUN & 1 AT 7,
FHE A SR T G0 ) B SR R A, T A R R DA B IR ORI A LA R o AR AW SRR, RSN 22 11 i I
WS R ENE . W4 (electrical impedance tomography, EIT) J&—#ixd Mk 2846+ 5 UK AR EOR , B L AB BRI
9o 2 M T BT A L9322 AR T I o VTR 42 A1 T 300 9 BEL 028 A 40T e 0B T R AR BT PR Ak, PRI AR S B0 9 L W T S 0 A
HL BT A AR DA . EIT J& 75 AR A0 B30 & AE 1 BB A0S Ak 10538 ] it AEAE IF) 25 R AR ML FRLHTLAS 55 i LA 5 A SREE U R 48, 3¢
i M0 A S A AR o A ERL TR AR 1 DTS A B DA B KA T, L% [l 25 e 19 80T L 0 45 1 Wi BELC 1 5 DA I BEL AL 1)
34k o X He AT ] — SR B A A 0 DA B S A TR, IR S i A 301 ri PEL 2 A 5 B A R et s X b A e Sl B 4L 5 AR B3R X R L
WSS B PTG AR & BA RN ZVE M RE ) . [Z53] R R R R G MM 8 KRR 63 YO % 1E, H 54 Ik (85.71%)
SR 2 A e SR KL L BT AR MR A 21, PHLHTAE 3% W M A L S0 AR 45 oo S0 R A'F 315 9000 2 11 D0 SO L BELH0A8 e ik 3
4.86%-9.17%, XIRAFEENAEBIIKE, BHIEBNT 1%, SER4Ht B g REEER (F=16.41, P=0.004) . [4iit] &5
SESR TR KA BOR AL AL BT T,  EOX S AL AB IS EIT AR DN BT I Bt o 3X— 45 A 0 242 46 i 191 Hi PEL T /0 A7 24
TG, ok v BB G BRI AR SR T R, B E R SR R

[oR4E3a ] HaPHITSG s T 5 0 & Al

S09—-OR24
%Tﬂﬂ;ﬁ WA o 2 0 38 2 e ke o oA 4% 114 1 DTS 228 il 1 12 Wi
W=

IR A B 2 TR

[H ] AR LM AR S S BN R, ARG IR R AR BRI R I, RIS S 7B 8 A v SRS Bl 12 W0 o 6 2 I
BITFFEH . AR, ARSEAITR IR 2 X 05 Pl W AR T KR AR G, AT B ARERAR, AR BRI R R IOR bR IR RS 45 AR 2 )
SEH 5 I A b A i 4 R IR A AR o AT SRR R L A0 BB AL (A B 2 W 4 TER IR AP MR A RUR B [T
AR T — e M Pl A o B R 4 BT DA B P R AR P O R A UL EL AT A R B 20 A A AR DA S T 455 35 ki
FEUR B | 30— 2P AT 5 10k 7 38 PR AE SR R AT BER R, — S i Pl 9 PRI A P 4 S B 5 S SR T, 98080 T Al i 4
MR, [49R] SRR RRWT, M RS ik i IR 4, BeqT I3 Hh il P 2 BT B AT R iz AR RE ) 5 BLAERS B3R T 10.5%,
BRIAE] 88.9% WIS WM. (2518 7R, BAi] i 45 mT ALEBCHR R TRIME, bR AR o) B0 L 2 S 1 T L Jre B ey A 244 K # 12
R -

[G6E3a ] PURIBORAL 5 B il Ao pia s ; R AR R %

S09-OR25

gg#ﬁﬁ%fﬂ%ﬂ!%m%%ﬁr‘%mm}ﬁﬁiﬁ plus Wi 1 F1 255 W7 45 5 Kok B
LR

L BLE R K

[HMT AW E WL —AH I plus 5HE B2 WRE BN RS ZRFEANAT RS BR, 38 R DX 5 i) S 5055 3
PRAEEAT e AT, 5 B A S A R P R PR o (7] )RR 2% 3 I 45 58000 0 B L 4 5 A AT 4 o R LA 43 0 A
i B, X plus BORHEIT 2, JEE SV SIOL M BN A B SEE B RSUEEE. [FR] REF I MRS plus B 2 Bl
By 95.1%, HEFMEHR 97.8%. XFF preplus Al plus 578 BASI, AU FEE T4 518 92.4% Fi1 97.4%, W45 B AL x {H Ky
0.9244, ¥4l preplus 41V J plus 2452 th 4> 314 3.61+0.08. 5.95+1.57. 10.67+0.50 (104cm-3) . M MITEEH
63.46+0.39, 67.21+0.70\ 68.89+0.75um. 4} EAEE S 31K 1.18+0.01, 1.22+0.01+ 1.26+0.02, IMAFE 5% 1.39£0.03,
1.60+0.01\ 1.64+0.09 (%) . FHMEMEZERHGHSE L. R plus B BE L B R RN BB AHIRIT R, HEA
PUFHEMBUE A W R L. (458 ] ARSOREE RGN B2 UL MBS plus 78 2 Wi HLA 48 W et o 3 o b e i 2h 285
FESRAE T BT %R G IAEHT B B A TR KUK, IE AR TR & B Ak 1) S 205 BRARAE RS Bl 2 A A T 18 W

[R5 ] 2= LI MBS s LML plus W78 ; REBTIMZEM%E; KGR
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S09—OR26

SEF OG5y 5 PRI S EAS R A AR R R ST
{ERE )

WK

[H] R3S SR (IMR) 2—H 22 W4 P RN R RN IR AR B A, B AR P2 2 S0 H R a5 2
GINKEMER, BT DG IMRI S8 i e b 2 — B — AN A T IMRI {5 58008 b RFAEIE 4 A R (HFRATHEE R — Lk
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