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Research Areas of the Institute of Communications
Engineering

(Communicatiof systems)
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@ 5G Wireless Communication System

O Marcocell coverage area ° Coordinated cell coverage area - Microcell coverage area

- Picocell coverage area Fullduplex relay-aided cell extension area
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@ Cellular Wireless Communication System
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@ Big Data Analysis
Data Fusion Hyperspectral Unmixing
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Graph Signal Processing
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Our Research Interests

m Interdisciplinary Research: From wireless communications to
biomedical & hyperspectral image processing
» Lots of high-quality, innovative, cutting-edge research accomplishments.
» Lots of joint research explorations with international experts and visiting
scholars/students.

Wireless Communications: 5G System Design

Coordinated beamforming designs for multicell networks.

Robust transmit optimization for heterogeneous networks.

Energy efficient full-duplex transceiver design.

Distributed signal processing for Internet of Things (IOT) scenarios.
Massive MIMO and millimeter wave communications.
Content-centric secured communications.

Massive machine type communications (MMTC), ultra reliable, low
latency communications (URLLC).
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Our Research Interests

m Interdisciplinary Research: From wireless communications to

biomedical & hyperspectral image processing
» Lots of high-quality, innovative, cutting-edge research accomplishments.
» Lots of joint research explorations with international experts and visiting
scholars/students.

Biomedical & Hyperspectral Image Processing and Analysis: Big data
Analysis and Machine Learning
m Non-negative blind source separation (nBSS) with applications in
biomedical imaging and early cancer detection.
m Fusion of different spectral and spatial resolution data.
a Unmixing hyperspectral images for identification of unknown
materials.
a Graph signal processing for hyperspectral and biomedical data
analysis.
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Biomedical & Hyperspectral Image Processing

m Biomedical image analysis
» nBSS with applications in early cancer detection using DCE-MRI.
» Detection of non-negative biomedical sourcesin gene expression data,
microarray data, and molecular data.
m Hyperspectral image analysis
» Unmixing hyperspectral images for robust identification of unknown

materials against endmember variability and outliers.
» Advanced data fusion algorithms for higher spectral and spatial resolution

of hyperspectral images.
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Experiment of Dual-Energy Chest X-Ray

@ Observed images composed of soft-tissue image and bone image
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Experiment of Dual-Energy Chest X-Ray

@‘ Separated images
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Summary of Our Group
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Funded Research Projects

m Current Research Projects Sponsored by Ministry of Science and
Technology (Principal Investigator: Prof. Chong-YungChi)

» Advanced Convex Optimization Theory based Blind Source Separation
for Biomedical and Hyperspectral Image Analysis and Applications
(08/01/2015~07/31/2018)

» Advanced Robust Multicell Coordinated Transmission for Interference
Management under Imperfect Channel State Information
(08/01/2016~07/31/2018)
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If you are interested in any of the above researches and related mathematics,
and wish successful research exploration, you are welcome to join us.
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@ Contact Us

If you want to join us, please contact us via

Sl‘z\ Prof. Chong-Yung Chi  cychi@ee.nthu.edu.tw
N 03-5731156 Delta R966

Ms. Yu-Wen Chiu a0982090986@gmail.com
03-5715131 ext.34040 Delta R305
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Or refer to our webpage
http://www.ee.nthu.edu.tw/cychi/
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