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Dennis BABU
[Studies on the development of Stable and Realistic Haptic feedback during

Mid Air Interactions]

Generation of stable and realistic haptic feedback in 3 dimensional midair
interaction systems has garnered significant research interests recently,
thanks to the boom in virtual reality interfaces. But the limitations in the
sensing technologies such as unstable tracking, range limitations and
occlusions occurred during interactions, along with the motion recognition
faults significantly distort the haptic feedback. In the current research a
generic framework for realistic haptic feedback generation which can cater to
actual phenomena during human finger/tooltip interaction is designed for
midair interactions. Experiments studying the effects of haptic feedback on
gesture recognition results and subjective evaluations were also conducted.
Furthermore, a Hidden Markov Model based Mimesis model is proposed to
generate stable haptic feedback from the recognized motion patterns.
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Zhang Yan
[Integrating Deep Features for Material Recognition |

We consider the problem of material recognition. Motivated by an observation
that there is close interconnection between material recognition and object
recognition, we study how to select and integrate multiple features obtained
by different models of Convolutional Neural Networks (CNNs) trained in a
transfer learning setting. To be specific, we first compute activations of
features using representations on images to select a set of samples which are
best represented by the features. Then, we measure uncertainty of the
features by computing entropy of class distributions for each sample set.
Finally, we compute contribution of each feature to representation of classes
for feature selection and integration. Experimental results show that the
proposed method achieves state-of-the-art performance on two benchmark
datasets for material recognition. Additionally, we introduce a new material
dataset, named EFMD, which extends Flickr Material Database (FMD). By
the employment of the EFMD for transfer learning, we achieve 84.0+/-1.8
accuracy on the FMD dataset, which is close to reported human performance
84.9.
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[target modeling using neural network and its applications]

Artificial neural networks, commonly referred to as “neural networks”, are a
family of computational models inspired by biological neural networks which
work in an entirely different way from the conventional digital computers.
The most attractive feature of an artificial neural network is that it has the
ability to learn without being explicitly programmed. The idea of neural
network comes old, first in 1940s, but has been out of continued interests for
some technological problems. However, with several breakthroughs being
made, recently neural network models achieved great successes in lots of
fields, e.g. image detection, speech recognition, reinforcement task learning,
etc. As a neural network is capable of approximating any general system
theoretically, it is then possible to use it as a model and to predict future state
of a target system (electrical, biological, or whatever), given some historical
status. We try to choose/propose a neural network architecture and develop
the methodology to model a target, and to figure out the critical factors by
which the behavior is driven.



Abu Ubaidah Bin Shamsudin
[ Autonomy of Cooperative Fire-fighter Robot System in Large
Petrochemical Complexes|

Simultaneous Localization and Mapping (SLAM) and path-planning are
essential for autonomy of Firefighter robots in a petrochemical complexes fire
disaster environment. The environment is highly dynamic due to fire rapidly
expanding and explosion. Adverse weather and fire causes obstruction and
false detection to sensors. Additionally, the robots require platooning
navigation for carrying water hose. In this research three novel methods are
proposed, a robust SLAM based on GPS and Lidar, a recognition and removal
of false data method and a path-planning is introduced utilizing kinematic
model for the platooning. The proposed methods are evaluated by simulation
and experiment in petrochemical complexes.

Carl John O. Salaan
[UAV with a passive rotating spherical shell for exploration in a complex
infrastructure and disaster sites|

Unmanned aerial vehicles (UAVs) are expected to be used for inspection of
aged infrastructure and search-and-rescue operation in an event of a disaster.
However, in a complex environment like disaster site, UAVs suffer a high risk
of falling as a result of contact or collision with obstacles. This research
focused on applying design strategy to make it viable for such complex
environment, developing mechanisms that can protect the UAV while keeping
it stable, and introducing several applications through attached sensors and
manipulators. The final goal is to present a working prototype to be validated
by quantitative experiments and actual field tests.



