TUTResearch

e-Newsletter from Toyohashi University of Technology

No.10 Sep.2017

FEATURE STORY

Mastering Data Science - semantic

understanding of multifarious big
data andits social implementation

Nowadays it is.common for large amounts of data to being stored and used on the
internet via SNS and other online data repositories.

l Research Highlights

Discovery of “Helical Molecular Glue”....................... 5

A counterclockwise-helical molecule glues two structurally-
different clockwise-helical molecules together

Human Pose Estimation for Care Robots Using
Deep Learning ... 6

Efficient generation method of big data for pose estimation

The World First Asymmetric Synthesis of Halogenated
Compounds from Carboxylic Acids ......................... 8

Special Lecture on “The Minimal Fabrication of Semiconductor
Devices and its Social Impact” ... 11

International Conference of Global Network for Innovative Technology
and AWAM International Conference in Civil Engineering
SIGNITE-AICCE 17 11

https://www.tut.ac.jp/english/newsletter/ TUT Research No. 10 Sep. 2017 ]



Eeature Story

Mastering Data Science - semantic understanding of
multifarious big data and its social implementation

Masaki Aono

World Champions in a Plant

Identifying Contest
In 2016, a research team led by Professor
Masaki Aono won first place for identifica-
tion accuracy in an international contest
called “PlantCLEF2016”". PlantCLEF2016
is a competition where participants
use image processing technology to
automatically classify 1,000 plants from
photographic images.

Professor Aono tells us “actually our
research team has been participating
in the international image annotation
competition, ImageCLEF since 2012. The
focus of this year's PlantCLEF contest
was on plants. You had to guess each
plant's name based on some crowd-
sourced photos, but it's quite a difficult
task. For example, some photos include
a human hand or a tripod, meaning that
the data given to participants naturally
includes “noise” completely unrelated to
plants. Furthermore, the photos could be
closeups, very tiny or even out of focus.
| guess the reason we could come home
with the first prize is that we were able
to come up with a way of extracting the
‘features’ from metadata which helped us
to gain more correct answers in spite of
the formidable task.”

Asthe amount of data used in the contests
is increasing, the research lab has been
developing their hand-engineered GPU
(Graphics Processing Unit) machines ev-
ery year, and this time they incorporated
deep learning to exploit the full capacity
of the GPU machines. In fact, deep learn-
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Nowadays it is common for large amounts of data to being
stored and used on the internet via SNS and other online
data repositories. Data science technology, including in-
formation retrieval and data mining (which allows you to
search and extract latent but potentially important pieces
of information from the data), is vital in an era flooded by
so-called “big data”. Professor Masaki Aono has been a
leading figure in knowledge data engineering research
since the 1980’s, and it is his goal to keep conducting
challenging research in the area of data science. Profes-
sor Aono started with 3D shape retrieval, gradually in-
corporating various popular state-of-the-art technologies
ranging from multivariate data analysis and traditional ma-
chine learning to deep learning.

Interview and report by Madoka Tainaka

ing is a technology that has been gaining
attention in the field of Al.

However, the victory by Professor Aono’s
team does not only come down to deep
learning.

“In 2014, we also won the first prize at the
ImageCLEF | mentioned earlier, but that
time we used ontology and traditional
machine learning rather than deep learn-
ing. Ontology is a hierarchical system
that explicitly expresses a concept and
systematically describes the relationship
between the concepts. In other words,
it is a vocabulary set that the computer
uses to successfully orchestrate texts
and images. By taking advantage of
ontology, we managed to achieve a high
level of accurate annotation to images,
while other teams using deep learning
could not.” the professor explains.

Fig.1 Guess each plant's name from given a
bunch of the crowdsourced photos.
CREDIT: Copyright © PlantCLEF 2016

The Key is How to Combine
Features
Professor Aono says that their team’s
strength lies in their ‘feature combination
technology’. A feature is a numerical

expression of the characteristics or
attributes observed in the target data.
Even in ontology, it is crucial to configure
the feature correctly. Up until now, the
feature was extracted manually, which is
called “hand-crafted features”, but with
the increase of the amount of data the
team began to adopt deep learning to
complement the proposed features.

“We came up with a new method for
deep learning as well. Out of the 100,000
photos in the training data, we gave the
computer various types of images — im-
ages that were out of focus, images that
were zoomed in on different parts — so
that it would be able to deal with any
kind of images. We also incorporated
the date and time stamps that were
added to the data, which were allowed
to be used as metadata. From this we
could infer that images taken at almost
the same time were most likely to be of
the same plant. In the contest in 2016,
somehow no other teams tried to use
this metadata. In fact, ironically for the
other teams, it was the use of this meta-
data that improved our performance
and made it possible for us to become
world champions.”

“Regarding an underlying technology
which aids in the extraction of features
in deep learning called convolution, the
team came up with some new ideas to
change the internal structure, which
gave them another advantage over the
other teams. The credit for this goes to
a clever exchange (2nd year masters)
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student from Malaysia. The results were
even featured in Springer’s international
journal ‘Multimedia Tools and Applica-
tions”.”

Setting yourself apart is an important
task in the competitive world of data
engineering processing research. You
especially cannot hope to compete
with big companies such as Google,
Facebook and other IT companies that
have access to enormous amounts of
data and resources for their research
development. This is the reason Profes-
sor Aono first chose to work with the 3D
shapes retrieval which, as a less popular
research domain has not been substan-
tially focused on by big companies but
is yet manageable in terms of difficulty.
“Three-dimensional CAD (Computer-
Aided Design) is being used in a
variety of situations, from the design of
machine parts to architectural design,
to CG creation, but currently time and
skill are two crucial elements in creating
the underlying model for the geometric
shapes. We developed technology that
uses an existing database of 3D shapes
to find models that are similar to 2D im-
ages or 3D shapes acquired by using
commercially available motion sensors
such as Kinect or sketches with high
precision. If you can search for similar
models, there is no need to configure
the model from scratch which improves
the efficiency and means that even
novices can design complicated parts
using CAD.”

This system’s retrieval is currently the
world’s most accurate (amongst the
methods of searching similar 3D shapes
with no prior supervised learning) and
Professor Aono tells us he is in the
middle of applying for several new pat-
ents, for some of which the technology
is being transferred to companies that
collaborated in the research.

| want to put my research results to
good use in the real world, such as
self-driving cars and agriculture.
In addition, Professor Aono is also
working on research that gathers
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chronological data that can be collected
from different types of sensors, and
predicts what may happen by learning
in advance.

“For example, | am conducting research
into controlling the environment of a
greenhouse to maximize the amount
of vegetables and fruits that can be
harvested by equipping the greenhouse
with sensors that measure humidity,
moisture, sunlight, CO, etc., then wire-
lessly collecting and analyzing the data.
In the past, | conducted demonstration
experiments on greenhouses used to
suggest the best control over green-
house environment in order to maximize
the yield of tomatoes.”
In regard to the processing of chrono-
logical data, the professor is also pursu-
ing research into BCI (Brain Computer
Interface), using data from the human
brain to predict a person’s psychologi-
cal state or to allow for communication
with a computer simply by thinking. He
is also beginning research that uses
LSTM (Long Short-Term Memory), a
type of deep learning, where both long
and short-term chronological data can
be handled. This technique can be
used, for example, to guess an author
of a book from a piece of writing, or
automatically create a piece of writing in
the style of a specific author.
On the other hand, his research on
scene graphs for automatically adding
notes to an image is also interesting. A
scene graph is a method of displaying
the relationship either between two
objects or between an object and the at-
tribute, with a so-called ‘directed graph
structure’ (a graph composed of nodes
and directed edges).
“For example, if we can automatically
extract objects in an image such as
roads, trees, cars, the sky etc. and add
notes about the relationship, it would
become possible for the computer to
answer questions such as what kind
of trees there are, whether it's sunny, if
there are any obstructions in front of us,
etc.
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Fig.3 Example of a scene graph:. a red-green-red
path indicates the relationship between two nodes,
where the type of the relation is represented by the
text in green node. A red-blue path indicates the rela-
tionship between an object and the attribute.

If we continue to progress with this re-
search, we could use it in car navigation
systems to give commands such as ‘turn
right at the brick building in front of you'.
If we could add notes to the constantly
changing scenery, | think it may help
develop self-driving cars in the future,”
says Professor Aono.

“I'm troubled by the amount of things
| want to do,” adds the professor. His
research includes a number of different
topics, all of which are building blocks
critical to the development of increas-
ingly influential field of Al. No doubt
the Professor will continue to contribute
actively to this effort in the future.

[Reporter’s Note]

Professor Aono started working at [IBM
after graduating from Tokyo University with
a Master’s degree in CG and CAD. From the
late 1990's he started looking at information
retrieval. He became a professor at Toyohashi
University of Technology in 2003, and acceler-
ated his research. “l want to construct a system
that can correctly identify things even better
than a human specialist.” That is the motivation
behind his research.

The Professor feels that he gets his love of
nature, including an obsession with classifica-
tion, from his father, who was the former curator
of the Kurashiki Museum of National History in
Okayama Prefecture. On his days off he enjoys
taking photos of flowers and birds. Recently he
succeeded in taking a photo of a red-flanked
bluetail, a photo he had been chasing after for
along time. “One day | would like to try and use
data processing to identify birds and insects.”
The professor has an endless curiosity. Profes-
sor Aono’s ‘search for a bluebird’ continues
inside his research.
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Researcher Profile
Dr. Masaki Aono

Dr. Masaki Aono received the BS and MS degrees from the Department
of Information Science from the University of Tokyo, the PhD degree from
the Department of Computer Science at Rensselaer Polytechnic Institute,
New York. He was with the IBM Tokyo Research Laboratory from 1984 to
2003. In 2002 and 2003, he was a visiting teacher at Waseda University.
He is currently a professor at the Graduate School of Computer Science
and Engineering Department, Toyohashi University of Technology.

Reporter Profile

Madoka Tainaka is a freelance editor, writer
and interpreter. She graduated in Law from Chuo
University, Japan. She served as a chief editor of
“Nature Interface” magazine, a committee for
the promotion of Information and Science Tech-
nology at MEXT (Ministry of Education, Culture,
Sports, Science and Technology).
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Research HighlightH

Discovery of “Helical Molecular Glue”

A counterclockwise-helical molecule glues two structurally-different clockwise-helical molecules together

By Hideto Tsuiji

Professor Hideto Tsuji and his colleagues have
made a world-first discovery of the “molecu-
lar glue” action of a counterclockwise-helical
molecule to glue two structurally-different
molecules together.
discovery was announced on March 24, 2017
in Scientific Reports. To bind two polymers

clockwise-helical

coiled in the same direction was

considered impossible. Consequently, the de-
gree of freedom in polymer combination has
increased, and development of new polymer
materials with various properties has become

possible.

The research group led by Professor
Hideto Tsuji conducts basic and ap-
plied researches on biodegradable
polymers derived from renewable
resources such as corn or potato
starch. The group mainly studies a
typical biodegradable polymer poly
(lactic acid). Poly (lactic acid) is hy-
drolyzed and degraded in the human
body and the resulting lactic acid is
metabolized without causing adverse
effects to the body. Because of this
advantage, poly (lactic acid) is used
in medical applications as a scaffold
material for tissue regeneration and
also in environmental applications.
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Professor Hideto Tsuji (2nd from right, front raw) with his laboratory members

Poly (lactic acid) contains an asym-
metric carbon and therefore occurs
either as the L- or D- enantiomer,
namely poly (L-lactic acid) or poly
(D-lactic acid) (Fig. 1). Since the inter-
action between different enantiomers
(i.e. between L and D) is stronger than
that between the same enantiomers
(e.g. between D and D), blending
the two enantiomers results in co-
crystallization of an L-enantiomer and
a D-enantiomer (this phenomenon is
also called stereocomplex formation).
The stereocomplex has a higher
melting point, better mechanical

and hydrolysis resistance than those
of their constituent enantiomers, and
therefore the stereocomplex may
have wider applications than those
of conventional biodegradable ma-
terials. Under these circumstances,
stereocomplex formation between
poly (lactic acid) has been actively
researched in recent years.

L-poly (lactic acid) is counterclock-
wise-helical, and D-poly (lactic acid)
is clockwise-helical. Therefore, the
fact that L-poly (lactic acid) and
D-poly(lactic acid) form a stereo-
complex together indicates that a
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Fig.1 Molecular structures of unsubstituted and substituted poly (lactic acid). Tsuiji,

H. et al. Configurational Molecular Glue: One Optically Active Polymer Attracts
Two Oppositely Configured Optically Active Polymers. Sci. Rep. 7, 45170; doi:
10.1038/srep45170 (2017).

Fig.2 Helical molecular glue. Tsuji, H. et al. Configurational Molecular Glue:
One Optically Active Polymer Attracts Two Oppositely Configured Optically
Active Polymers. Sci. Rep. 7, 45170; doi: 10.1038/srep45170 (2017).
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Hesearch Highlights

and a clockwise-helical molecule
are strongly attracted to each other.
Tsuji et al. have also discovered that
blending the L- and D-enantiomers of
poly (2-hydroxybutanoic acid) (Fig.1)
(a poly (lactic acid) with its methyl
group replaced by an ethyl group)
results in stereocomplex formation
as well. In addition, there are reports
of the same phenomena occurring
to poly (2-hydroxy-3-methylbutanoic
acid) (Fig.1) (a poly (lactic acid)
with its methyl group replaced by
an isopropyl group) and occurring
even between poly (lactic acid) with
different side chains (for example,
between L-poly (lactic acid) and
D-poly (2-hydroxybutanoic acid)). All
these phenomena indicate the pres-
ence of strong interaction between
a counterclockwise-helical molecule
and a clockwise-helical molecule.

This time, Tsuji et al. have discov-

ered that a counterclockwise-helical
molecule can glue two structurally-
different clockwise-helical molecules
that would not otherwise bind together
(Fig.2). This finding indicates that
a clockwise-helical molecule may
have a similar effect on two structur-
ally-different counterclockwise-helical
molecules.  Through  experiment
using D-poly (lactic acid), L-poly
(2-hydroxybutanoic acid), and D-
poly (2-hydroxy-3-methylbutanoic
acid), Tsuji et al. have made a world
first breakthrough by demonstrat-
ing that counterclockwise-helical
L-poly (2-hydroxybutanoic acid)
acts as “helical molecular glue” to
glue clockwise-helical D-poly (lactic
acid) and clockwise-helical D-poly
(2-hydroxy-3-methylbutanoic  acid).
This process co-crystallizes these two
D-molecules which would normally re-
sist co-crystalization. This finding has
opened the door to binding various

polymers that are coiled in the same
direction. Now that the degree of
freedom in polymer combination has
increased, development of new poly-
mer materials with various properties
has become possible.

This work was supported by

® JSPS Grant-in-Aid  for
Research No. 16K05912

o MEXT (Ministry of Education, Culture,
Sports, Science and Technology)
Grant-in-Aid for Scientific Research
No. 24108005

Scientific

Reference

Hideto Tsuji, Soma Noda, Takayuki Kimura,
Tadashi Sobue, and Yuki Arakawa, Configu-
rational Molecular Glue: One Optically Active
Polymer Attracts Two Oppositely Configured
Optically Active Polymers, Scientific Reports,
vol. 7, Article number 45170 (2017).
http://www.nature.com/articles/srep45170

Human Pose Estimation for Care Robots Using Deep

Learning

Efficient generation method of big data for pose estimation

By Jun Miura

A research group led by Professor Jun Miura has
developed a method to estimate various poses
using deep learning with depth data alone. Al-
though it requires a large volume of data, the
group has realized a technology which efficiently
generates data using computer graphics and
motion capture technologies. This data is freely
available, and expected to contribute to the
progress of research across a wide range of re-

lated fields.

Given the backdrop of declining
birthrates, an aging population, and a
lack of nursing or care staff, there is an
increasing expectation that care ro-
bots will be required to meet society’s
needs. It is anticipated, for example,
that robots will be used to check the

TUT Research No. 10 Sep. 2017

condition of the residents while patrol-
ling nursing homes and other such
facilities. When evaluating a person’s
condition, while an initial estimation of
the pose (standing, sitting, fallen, etc.)
is useful, most methods to date have
utilized images. These methods face

challenges such as privacy issues,
and difficulties concerning applica-
tion within darkly lit spaces. As such,
the research group (Kaichiro Nishi,
a 2016 master's program graduate,
and Professor Miura) has developed
a method of pose recognition using
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depth data alone (Fig.1).

For poses such as upright positions
and sitting positions, where body
parts are able to be recognized rela-
tively easily, methods and instruments
which can estimate poses with high
precision are available. In the case
of care, however, it is necessary to
recognize various poses, such as a
recumbent position (the state of ly-
ing down) and a crouching position,
which has posed a challenge up until
now. Along with the recent progress
of deep learning (a technique using
a multistage neural network), the
development of a method to estimate
complex poses using images is
advancing. Although deep learning
requires preparation of a large amount
of training data, in the case of image
data, it is relatively easy for a person
to see each part in an image and
identify it, with some datasets also
having been made open to the public.
In the case of depth data, however,
it is difficult to see the boundaries of
parts, making it difficult to generate
training data.

X

Fig.1 Example of pose estimation using depth data:

As such, this research has established
a method to generate a large amount
of training data by combining com-
puter graphics (CG) technology and
motion capture technology (Fig. 2).
This method first creates CG data of
various body shapes. Next, it adds to
the data information of each part (11
parts including a head part, a torso
part, and a right upper arm part), and
skeleton information including each
joint position. This makes it possible to
make CG models take arbitrary poses
simply by giving the joint angles using
a motion capture system. Fig.3 shows
an example of generating data for
various sitting poses.

By using this developed method,
training data can be generated
corresponding to a combination of
persons with arbitrary body shapes,
and arbitrary poses. So far, we have
created and released a total of about
100,000 pieces of data, both for sitting
positions  (with/without occlusions),
and for several poses in a recumbent
positions. This data is freely available
for research purposes (http://www.
aisl.cs.tut.ac.jp/database_HDIBPL.

Research Highlight

html). In the future, we will release hu-
man models and detailed procedures
for data generation so that everyone
can make data easily by using them.
We hope that this will contribute to the
progress of the related fields.

The result of this research was pub-
lished in Pattern Recognition on June
3, 2017.

This research was partially supported
by JSPS Kakenhi (Grants-in-Aid for
Scientific Research) No. 25280093.

Reference

Kaichiro Nishi and Jun Miura (2017). Genera-
tion of human depth images with body part
labels for complex human pose recognition,
Pattern Recognition,
http://dx.doi.org/10.1016/j.patcog.2017.06.006

Generatin; Adding body Generating depth
cG modeii [—>| parts and skeletal [~ Adding pose data [—>{ data and body
information part label images

Left: Experiment scene (this image is not used for estimation), Center:
Depth data corresponding to the extracted person region, Right: Estimation

result (the colors correspond to each part of the body
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Fig.2 Procedure of generating training data
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Fig.3 Example of generating training data for various sitting posi-
tions. First row: body part label images, Second row: depth data
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The World First Asymmetric Synthesis of Halogenated

Compounds from Carboxylic Acids

By Kazutaka Shibatomi

A research team at Toyohashi University of
Technology has developed a new reaction to
produce chlorinated compounds with high iso-
meric purity. Such compounds are important
building blocks for target molecules. However
the molecules come in left- and right-handed
versions (enantiomers). They can be produced
from carboxylic acids, by replacing acid with
chlorine. Although conventional methods pro-
duce equal mixtures of both isomers the new
method with a chiral amine catalyst specifi-

cally yields the desired isomer.

Toyohashi University of Technology re-
searchers led by Associate Professor
Shibatomi developed a new catalytic
reaction to produce chlorine-contain-
ing organic molecules in isomerically
pure (left- or right-handed) forms.

Molecules don’'t have hands as such,
but some of them are left- or right-
handed. Many chemical compounds
display a feature called chirality,
where two versions—known as enan-
tiomers—exist for the same molecule.
Although their atoms are connected
in exactly the same sequence, the
two enantiomers are distinct mirror
images, like a pair of hands.

Enantiomers can have very different
properties. For example, only the
right-handed form of glucose gives
you energy—the left-handed isomer
cannot be metabolized, even though
it tastes the same. Many pharma-
ceuticals are also chiral, and often
only one enantiomer has a medicinal
use. Therefore, chemists working on
complex molecules have developed
a variety of tricks to guarantee isomer
purity. However, for some reactions
this remains a challenge.

Now, the research team has developed
a reaction to produce an important
class of compounds in pure left- or
right-handed form. Organohalides are

TUT Research No. 10 Sep. 2017

Associate Professor Kazutaka Shibatomi (right) with his students

molecules in which a halogen, such
as chlorine, is bonded to carbon.
Many are found in nature, or used
in medicine. They can be produced
from another family of compounds,
carboxylic acids, by simply replacing
acid with halogen. Unfortunately, if the
target compound is chiral, this substi-
tution produces left- and right-handed
isomers in equal amounts.

The research team solved this prob-
lem by catalyzing the reaction with a
catalyst that is itself chiral. Nowadays,
catalysts come in a wide range of
shapes and sizes — often rivalling
the complexity of the actual target
molecule. “We screened a diverse ar-
ray of chiral catalysts, such as Lewis
acid, Brensted acid, and Lewis base
catalysts,” study lead author Kazutaka
Shibatomi says. “Finally, we found an
amine that gave us organohalides
with up to 98% enantiomeric purity —
even though our starting material was
a 50/50 mixture.”

The chlorinated products, known as
chloroketones, are building blocks for
more important chiral molecules like
pharmaceuticals. Because chlorine is
only weakly bonded to carbon, it can
be easily substituted by another atom
to make a new molecule. Using one
of the many compounds produced in
enantiomeric purity by their new reac-
tion, the research team synthesized
Cathinone, a natural stimulant.

“The substitution proceeds in a
simple, classic way,” Associate Prof.
Shibatomi  says. “While chlorine
leaves the molecule on one side, the
incoming group approaches from the
opposite side. The product’s chirality
just depends on the arrangement of
these atoms, so if you begin with a
pure enantiomer, you retain that purity.
This could open up a whole class of
compounds that were previously a
major challenge to produce as pure
enantiomers.”

This work was supported by a Grant-

pB-ketocarboxylic acids

a-chloroketones

catalyst '
0 NCS *Q L
COH (chlorination reagent)= oCl ; OQ NH,
-CO, OO. COEt
(decarboxylation) . 2

® O Q = substituents

up to 98% ee catalyst

Fig.1 Decarboxylative chlorination of B -keto carboxylic acids.
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in-Aid for Scientific Research on In-
novative Areas ‘Advanced Molecular
Transformations by Organocatalysts,’
(26105728) and a Grant-in-Aid for
Challenging Exploratory Research
(16K13993) from MEXT, Japan. Partial
support from Daiichi Sankyo Co., Ltd.
and Suzuki Memorial Foundation is
also acknowledged. K.K. is grateful
to the Leading Graduate School Pro-
gram RO3 of MEXT.
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Reference
Kazutaka Shibatomi,
Nozomi Sasaki, Yohei Kawasaki,
Fujisawa & Seiji lwasa (2017).
lective decarboxylative  chlorination  of
B -ketocarboxylic acids, Nature Communica-
tions,
http://dx.doi.org/10.1038/ncomms 15600
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Pick Up

Pick UH

ll Special Lecture on “The Minimal Fabrication of Semiconductor Devices and

its Social Impact”

On July 4th, 2017, TUT hosted the 2nd lecture meeting of
the Chubu chapter of the Engineering Academy of Japan
(EAJ).The meeting was held in the newly opened Collabora-
tion Area of the Multi-Plaza in the TUT library.

The EAJ, which is the representative body of the Japan
Engineering Society, is composed of leading experts from
academia, industry, and government institutions who pos-
sess a wide range of knowledge and have made outstand-
ing contributions in engineering and technological sciences,
and closely related fields. The EAJ aims to contribute to the
advancement of Japan and the world through activities to
promote engineering and technological sciences.

At this meeting, two famous Japanese scientists, Dr. Shiro
Hara from the National Institute of Advanced Industrial Sci-
ence and Technology (AIST) and Professor Kazuaki Sawada
from TUT, gave lectures on the following topics:

e Dr. S. Hara: The true self of Minimal fabrication technology
of semiconductor devices developed by Dr. Hara and its
social impact

e Prof. K. Sawada: Recent progress of multimodal sensors
developed by Prof. Sawada utilizing minimal fabrication
technology.

In addition to academy members from Aichi, Gifu, Ya-
manashi, Ishikawa, and Toyama, many students and faculty
members of TUT attended the meeting.

2R EAL M 200

l International Conference of Global Network for Innovative Technology and
AWAM International Conference in Civil Engineering - IGNITE-AICCE’17

Toyohashi University of Technology (TUT), in collaboration
with Universiti Sains Malaysia (USM), hosted the Interna-
tional Conference of Global Network for Innovative Technol-
ogy (IGNITE) and AWAM International Conference in Civil
Engineering in Parkroyal Penang Resort, Penang, Malaysia
between the 8th and 10th of August 2017. Following the
success of the previous IGNITE in 2016, USM and TUT once
again held the conference in 2017 (IGNITE-AICCE’17) but
with a more specific theme of: Sustainable Technology and
Practice for Infrastructure and Community Resilience.

Conference Report
The Conference attracted 203 participants

including
about 100 students and had about 162 oral presentations
on 30 sessions covering Structural Engineering, Geomat-

ics/Geotechnical Engineering, Earthquake Engineering,
Environmental Engineering, Coastal Engineering, Water
Resources Engineering, Transportation/Traffic Engineering,
Disaster Management, Sustainable/Green Building Design,
Sustainable Development etc.
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