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Physics Department,

National Chung Hsing University

Professor Mon-Shu Ho/
何孟書教授

Professor Mon-Shu Ho received her Ph.D. degree from Pennsylvania State

University, U.S.A, the M.S. degree from the National Taiwan University, Taiwan, and the

B.S. degree in Physics from the National Cheng-Kung University, Taiwan, in 1999, 1994

and 1992, respectively. She is currently a professor in the Department of Physics and

Institute of Nanoscience at National Chung-Hsing University in Taichung, Taiwan. Her

research interests include Nanoscience (dynamics of atoms, molecules and clusters on

semiconductor surfaces), SPM (scanning probe microscopy; UHV-STM, UHV-AFM and

environment-AFM), Nanomaterial fabrication and Biophysics (nano-mechanical properties

on cell membranes).
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Characterization and Measurement of 

Nanomaterials in Biomedical Applications

Abstract

Nanotechnology is described as the study and characterization of systems around 0.1 to 100 nm

scale. This nanotechnology creates wide range of advantages almost all the field of science and

technology including medicine and biotechnology. This coined the new nano medicine field

which could be the future of our mankind. The advancement of studying biological systems

under Scanning Probe Microscope (SPM) compared to the general optical microscopes will be

illustrated. Herein the applications of nano particles in drug delivery and nanomechanical

properties of Collagen molecules, human erythrocyte, Type 2- diabetes erythrocytes will be

discussed. Fabricating biocompatible multiwalled carbon nanotube polymer scaffold and its

application in biocompatibility of NIH-3T3 fibroblast cells are analyzed by studying their

nanomechanical property utilizing special bio-Atomic Force Microscope (bio-AFM). This

biocompatible nanotube-polymer scaffold has applications in developing biomimetic and tissue

engineering and artificial organ productions. The self-assembly process and their interactions

towards different substrates with hydrophilic and hydrophobic nature of Collagen molecules are

studied under different temperature. The crucial interfacial properties between the organisms and

the in vitro substrates at nanoscale level is studied in detail. The elasticity property of human

erythrocyte, a membrane is illustrated under in vivo analysis under bio-AFM. In addition to the

study of erythrocyte properties, the Type 2- Diabetes erythrocytes also studied under various

microscopes such as fluorescence, Scanning Electron Microscope (SEM) and bio-AFM. The

effects of embedding Au and TiO2 nanoparticles on NIH-3T3 are studied.



Professor Yuhwa Lo

Electrical and Computer Engineering 

University of California, San Diego

Professor Yuhwa Lo received his PhD in electrical engineering and computer

science from UC Berkeley. He has worked for Bellcore as a member of technical staff,

been an assistant and then associate professor of the School of Electrical Engineering at

Cornell University, and been a professor of the ECE Department of UC San Diego. He is

also the director of the San Diego Nanotechnology Infrastructure (SDNI) as one of the

NSF sponsored national nanotechnology centers.

The research goal of his laboratory is to invent enabling device technologies to promote

health and facilitate fundamental research in life sciences and physical sciences. To realize

this goal, his group explores and develops nanophotonics, quantum devices, microfluidics,

single-cell and lab-on-a-chip technologies for biomedical and electronic applications. The

on-going projects include fluorescence-activated-cell-sorter (FACS), human microbial

technologies, lab-on-a-chip flow cytometers and nanopore technologies, retina prosthesis,

protein-ligand interactions, single-cell technologies, lab-on-a-chip in-vitro diagnostic

devices, and single-photon detection for quantum communications and medical imaging.

The technologies developed from his laboratory have resulted in many licensing

agreements and establishment of four companies over the past 5 years.

He has published around 450 papers and been awarded 34 patents. Lo is a fellow of the

IEEE and the Optical Society of America.



Professor Yuhwa Lo

Electrical and Computer Engineering 

University of California, San Diego
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Biophotonic Integration of flow cytometer with 

microscopy for high throughput single cell 
analysis and sorting

Abstract
The heterogeneous properties of biological systems for both precision medicine and

precision agriculture have led to intense interests in single cell analyses, which have

produced insight for significant biomedical problems such as drug resistance, cancer

metastasis, breeding, genetic screening, etc.. With rapid advances in genomic technologies

by Illumina, 10X Genomics, and many others, it is now common practice for high

throughput single cell RNA sequencing and profiling as the cornerstone technologies for

precision medicine. However, there exists a missing link between cell analysis and

genomic analysis at the single cell level. While both advanced microscopy and high

throughput genome sequencing offer phenotype and genotype information for single cells,

these two analyses are performed on different cells so the phenotypical properties of single

cells investigated by microscopy cannot be connected to the genomic properties of the

same cells.

The main part of the presentation is to discuss a unique system, 2D and 3D imaging flow

cytometer cell sorter, that holds promise to fill this critical technology gap. Using

advanced photonic, microfluidic, image processing, and machine learning techniques, we

have collaborated with a company, NanoCellect, to produce image-guided cell sorters. The

system can detect 2D cell images and 3D cell tomography and isolate cells of interest

based on high-content image features of cells at high throughput. These isolated single

cells, with their 2D and 3D images recorded, then go through single-cell genomic analysis.

In this manner, the genomic and phenotypic/morphological information of each individual

cell can be combined to produce complete information for heterogeneous biological

systems. This emerging biotechnology presents significant challenges and opportunities

for big data and artificial intelligence (AI), and could transform the fields of precision

medicine, drug discovery, and agriculture.



Professor Chih-Yu Wen/
溫志煜教授

Electrical Engineering 

National Chung Hsing University
Professor Chih-Yu Wen (S’03–M’05–SM’15) received the B.S.E.E. and M.S.E.E.

degrees in electrical engineering from National Cheng Kung University, Tainan, Taiwan in

1995 and 1997, respectively. He also received the M.S.E.E. degree and the Ph.D. degree in

electrical engineering from the University of Wisconsin-Madison, USA, in 2002 and 2005,

respectively. He joined the Department of Electrical Engineering at National Chung Hsing

University, Taichung, Taiwan in 2006, where he is now a Distinguished Professor and

Department Head. His current research interests include wireless communications,

biomedical signal processing for health monitoring, software-defined radio, smart

agriculture, and distributed networked sensing and control. Prof. Wen is a senior member of

IEEE Communication Society, a senior member of IEEE Signal Processing Society, and a

member of Chinese Institute of Engineers. Since January 2018, he has served as an Associate

Editor of IET signal processing. He received the Excellent Teaching Award – Department of

Electrical Engineering in 2012, the Outstanding Mentor Award – College of Engineering in

2013, the Outstanding Young Investigator Award – National Chung Hsing University in

2014, and the National Innovation awards – Institute for Biotechnology and Medicine

Industry in 2016 and 2018.
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Shaping Agriculture with the Power of Intelligent 
IoT Technologies: A Case Study for Organic Wastes

Abstract
With the developments of networked sensing and information processing technologies,

significant breakthroughs have been made for the Internet of Things (IoT) applications. As we

know, incorporating artificial intelligence (AI) into the IoT already revolutionizes the world with

the capabilities of improving operational efficiency and helping avoid unplanned system

downtime. Accordingly, the intelligent IoT can capture large volumes of data in real time and

this immediate feedback is important for adaptive learning systems. Furthermore, data collected

over time can also support AI to understand patterns, which can be useful for predictive analyses

such as monitoring for potential future system failures and scheduling maintenance in advance.

This talk will briefly introduce the IoT architecture and apply organic wastes as an example to

demonstrate intelligent networked sensing for measuring and analyzing the hydrogen, pH levels,

and nitrogen of organic wastes, considering a sensor network for collecting the sensing data of

organic fertilizer and signal processing algorithms for differentiating the organic wastes.

Therefore, with an intelligent network architecture and detection criteria, a smart adaptive

diagnosis of the processing status of organic wastes can be achieved.



Dr. Harish Subbaraman

Electrical and Computer Engineering 

Boise State University

{ }Electronic Wireless Sensors for Protecting 
Time-Sensitive Stored Produce

Dr. Harish Subbaraman received the M.S. and Ph.D. degrees in electrical

engineering from the University of Texas, Austin, TX, USA, in 2006 and 2009, respectively. He

is currently an Assistant Professor in the Department of Electrical and Computer Engineering at

Boise State University and co-directs two labs – Advanced Nanomaterials and Manufacturing

Laboratory (ANML) and Fiber-optics, Lasers, and Integraed-photonics research lab (FLAIR).

Prior to joining Boise State, he spent 7 years in industry solving challenges related to inkjet

printed electronics and developing high-rate printing systems. Dr. Subbaraman's current research

areas include ink-jet printing and silicon nanomembrane based flexible electronic and photonic

devices; fiber-optic sensors; optical true-time-delay; phased array antennas; RF photonics;

polymer photonics; and slow-light photonic crystal waveguides. He has been a PI on over 10

projects from AFOSR, ONR, DOE, NSF, Idaho IGEM, and NASA related to printed and flexible

electronic and photonic sensors and systems. Dr. Subbaraman has 5 issued patents and has over

120 publications in refereed journals and conferences.

Abstract
In the US, potato production is roughly worth $4 billion each year, and about 27 million hundred

weights are lost due to shrinkage in storage due to rot or dehydrations. These losses can be

minimized by better utilizing technology to monitor stored crops and identifying rot or shrinkage

at a very early stage. This talk highlights the development of a wireless flexible-hybrid

electronics (FHE) technology that can be used to monitor the health of time-sensitive produce in

stored facilities. FHE technology marries the low-cost, large-volume manufacturing features

offered by additive manufacturing technology with the high performance & processing

capabilities of silicon ICs on a single light-weight flexible platform. The sensors are fabricated

using ink-jet printing or aerosol-jet printing and integrated together with FleX IC components. A

wireless module transmits the sensor data from the sensor node to a gateway, and the data is then

stored in the cloud for further analysis. Upon detecting abnormal activity in a specific zone, an

alert text is sent to the facilities operator for further action to be taken. Such an action could

involve physical removal of the rotting produce or adjusting the environment in the problematic

zone through an automated system. Such early intervention can aid in early detection and

prevention of rot, thus saving money to the farmer. In this talk, different additive manufacturing

processes for sensor development will also be covered.



Electrical Engineering 

National Chung Hsing University
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Quantitative Measurement of Agricultural 

Products Using Hyperspectral Band Selection 
Techniques

Professor Yen-Chieh Ouyang received his BSEE degree in 1981 from Feng

Chia University, Taiwan, M.S. (1987) and Ph.D. (1992) degrees from the Department of

Electrical Engineering, University of Memphis, Memphis, Tennessee. Dr. Ouyang joined

the faculty of the Department of Electrical Engineering at National Chung Hsing

University, Taiwan in August 1992. He currently is a professor and was the department

chair of the Department of Electrical Engineering, NCHU. His research interests include

cloud computing, hyperspectral image processing, medical imaging, communication

networks, network security in mobile networks, multimedia system design and

performance evaluation.

Abstract
Phalaenopsis is a significant agricultural product with high economic value in Taiwan and

more than 90% of Phalaenopsis is exported to all over the world. In recent reports, Fusarium

wilt on Phalaenopsis is a disease that make farmers suffering seriously. It causes

Phalaenopsis leaves to turn yellow, dwindle, dehydrate and finally die. Although

Phalaenopsis does not die immediately with Fusarium wilt, it seriously decreases the quality

that buyers cannot accept. In recent years, the agricultural products and food inspections have

been one of the most important issues all over the world. However, traditional food

classification based on external features relies on manual processing, which is time-

consuming and subjective. Invasive detection depends on chemical analysis, and it is

expensive, destructive, and experimental samples will not be eaten or used. In this research,

we introduce an emerging method to detect Fusarium wilt at the base of Phalaenopsis stems.

The detection model divides Phalaenopsis samples into two categories, healthy and infection.

The band selection (BS) processing technique based on band prioritization (BP) is applied to

extract significant bands and eliminate redundant bands. Subsequently, some algorithms

which are constrained energy minimization (CEM), spectral information divergence (SID)

and SeQuential N-FINDR to detect the Fusarium wilt, and we hope the research would help

farmers decrease their losses.

Professor Yen-Chieh Ouyang/
歐陽彥杰教授



Soil and Crop Sciences, 

Texas A&M University
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Leveraging advances in plant genomics 
and CRISPR gene editing to accelerate 

crop improvement

Professor Michael Thomson received his PhD in Plant Breeding from Cornell

University in 2002 working under Dr. Susan McCouch to investigate trait-enhancing genes

from wild rice relatives. He then continued his research for two years in Indonesia,

followed by 10 years at the International Rice Research Institute (IRRI) in the Philippines

where he headed IRRI’s Genotyping Services Lab for high-throughput marker genotyping.

In 2015, he joined the Department of Soil and Crop Sciences at Texas A&M University as

Professor and holder of the H. M. Beachell Chair for International Rice Improvement. He

currently serves as the head of the Texas A&M AgriLife Research Crop Genome Editing

Laboratory, and his primary research area is to optimize CRISPR-based gene editing

approaches for efficient gene validation and trait development.

Abstract
Gene editing using CRISPR/Cas technology promises to greatly accelerate crop improvement.

However, several bottlenecks need to be addressed to realize the full potential of this approach,

including analyzing genomics data to identify key genetic regulators and developing high-

throughput non-transgenic methods for editing genes in crop plants. Texas A&M AgriLife Research

recently set up the Crop Genome Editing Lab to address these challenges and provide a gene editing

service for crop improvement. Initial studies have focused on using rice as a model crop to

optimize gene editing strategies. The rice community is well positioned to take advantage gene

editing, as the wealth of cloned genes, diverse genetic donors, and sequence data present numerous

testable hypotheses with clear implications for rice improvement. For example, whole genome

expression data can be used to define gene regulatory networks, while data from the 3,000 Rice

Genomes Project and High-Density Rice Array studies can be used to define sequence variation at

candidate genes underlying GWAS hits, which can then be rapidly validated using CRISPR editing

techniques. We are also testing various approaches to CRISPR delivery, including using

ribonucleoprotein complexes with protoplasts and particle bombardment, to provide a non-

transgenic approach to genome editing in rice. Initial projects are working across multiple crops to

provide breeding and research groups with a rapid gene editing pipeline to test candidate genes in

their programs. Future efforts will benefit from greater collaboration between the genetics and

engineering fields to develop solutions towards high-throughput gene editing for crop improvement.

Professor Michael Thomson 



Grad. Institute of Veterinary Public Health

National Chung Hsing University

{ }
Integrating machine learning and viral 

sequences for animal disease control

Dr. Chao, Day-Yu, got the PhD degree from Institute of Epidemiology, National

Taiwan University in 2003. After that, I got the post-doctoral funding from American

Society of Microbiology and went to US-CDC working as a post-doc fellow for two years.

After that, I continued my post-doctoral research in Academia Sinica, Taiwan and accepted

as a faculty member in School of Veterinary Medicine, National Chung-Hsing University

since 2007. My past research experiences mainly focused in “Infectious Diseases in human

or animal” using variable tools to reveal molecular mechanism of viral transmission,

evolution and host immunological responses. Most importantly, the purpose of my past

research is to transform the research finding into potential public health suggestions or

action by evaluating the epidemiological factors related to virus transmission, effectiveness

of vaccination policy and developing innovative solutions.

Abstract
Recent decades, several important animal diseases emerged globally and some of them

have the potential to be zoonotic, such as highly pathogenic avian influenza A (HPAI)

H5Nx virus. Since 2009, re-assortment events of HPAI H5N1 with low-pathogenic avian

influenza (LPAI) viruses have been detected in China, resulting in the generation of at least

13 different subtypes, such as H5N2, H5N3, H5N6 and H5N8. These new virus subtypes

after emergence showed intercontinental spread through migrating birds and resulted in

major economic losses in the poultry industry in Asia, Europe and North America. Being

on the flyway of migrating birds, Taiwan experienced epidemics caused by four different

subtypes of HPAI virus clade 2.3.4.4 between 2015 and 2017. Combining satellite imaging,

our previous study identified four risk factors consistently showing strong association with

the spatial clustering of poultry farms affected by H5N2 and H5N8 during 2015 and 2017,

including high poultry farm density, poultry heterogeneity index, non-registered waterfowl

flock density and higher percentage of cropping land coverage (manuscript under peer-

reviewing). To enhance our understanding of how wild birds, including migrating birds,

contributed to the poultry farm outbreaks and the spreading of HPAI, we proposed a

pioneer study to integrate big data collected from different sources. These datasets are

dynamic, which varied by space and time. We are interested in utilizing different statistical

modeling and machine learning to predict the potential of poultry farm HPAI outbreaks.

Professor  Day-Yu Chao/
趙黛瑜教授



Electrical and Computer Engineering 

University of California, San Diego

{ }Inference of the Tree of Life with 
Applications to Plants

Dr. Mirarab obtained his Ph.D. from the Computer Science department at UT-Austin.

His Ph.D. research was supported by an NSERC PGS award and Howard Hughes Medical

Institute international student fellowship and his dissertation won the honorable mention for

the 2015 ACM Doctoral Dissertation Award. He is the recipient of the 2017 Sloan Research

Fellowship in Computational & Evolutionary Molecular Biology. The Mirarab lab is

interested in computational biology and develops methods that target large-scale datasets. Dr.

Mirarab's specific areas of research span many topics, including, reconstruction of species

trees from gene trees (phylogenomics), large-scale multiple sequence alignment, HIV

transmission network reconstruction, and metagenomic analyses using phylogenetic

approaches. Algorithms developed in the lab are often used by biologists to reconstruct the

tree of life, including for plants.

Abstract
Analyzing traits of many species, including plants, requires the knowledge of their

evolutionary histories. Reconstructing phylogenetic releationships is essentially a

computational problem, and in fact, has truned out to be a very difficult problem. The

reconstructions are even more complicated for organisms like plants where genomes are

complex. In this talk, we discuss new methods for reconstructing the tree-of-life from

genome-wide data and show how they have been able to analyze up to thousands of plant

transcriptomes to build comprehensive a tree-of-life for plants and algea.

Dr. Siavash Mir Arabbaygi




