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Abstract

Traffic traces collected from deployed communication networks have been used to characterize and
determine traffic loads, analyze patterns of users' behavior, model network traffic, and predict future
network traffic. Data have been also used to analyze network topologies and capture historical trends in
their development. Of particular interest to cybersecurity is detection of network anomalies and intrusions
including worms, denial of service attacks, ransomware, and blackouts. Machine learning techniques have
proved to be valuable tools for predicting anomalous Internet traffic behavior and for classifying various
traffic routing anomalies. In described case studies, traffic traces collected from various deployed networks
and the Internet are used to characterize and model network traffic, analyze Internet topologies, and
classify network anomalies.
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Abstract

I will present a simple method which solves a problem of multi-view 3D-Reconstruction for objects with
unknown and generic surface materials, imaged by a freely moving camera and a freely moving point light
source. The object can have arbitrary (e.g. non-Lambertian), spatially-varying (or everywhere different)
surface reflectances (svBRDF). Our solution consists of two small sized neural networks (dubbed the
‘Shape-Net” and ‘BRDFNet’), each having about 1,000 neurons, used to parametrize the unknown shape
and unknown svBRDF, respectively. The shape of the object being reconstructed is encoded in the
parameters of the network as a vector-field on R”3, which is integrated to transform a generic shape to a
final shape.

Key to our method is a special network design (namely, a ResNet with a global feedback or ‘ring’
connection), which has a provable guarantee for finding a valid diffeomorphic shape parameterization.
Despite the underlying problem is highly non-convex hence impractical to solve by traditional
optimization techniques, our method converges reliably to high quality solutions, even without
initialization.
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Professor Richard Hartley is a member of the computer vision group in the Department of Information
Engineering, at the Australian National University, where he has been since January, 2001.
Dr. Hartley worked at the General Electric Research and Development Center from 1985 to 2001. During
the period 1985-1988, he was involved in the design and implementation of Computer-Aided Design tools
for electronic design and created a very successful design system called the Parsifal Silicon Compiler. In
1991 he was awarded GE's Dushman Award for this work.
He became involved with Image Understanding and Scene Reconstruction working with GE's Simulation
and Control Systems Division. He worked on several Imaging projects, including medical imaging,
document imaging and visual inspection. In 1991, he began an extended research effort in the area of
applying projective geometry techniques to reconstruction. This research direction was one of the dominant
themes in computer vision research throughout the 1990s. In 2000, he co-authored (with Andrew
Zisserman) a book for Cambridge University Press, summarizing the previous decade’s research in this
area.
More recently, he has been working in the area of applications of Riemannian geometry in computer vision,
particularly issues of optimization and machine learning on Riemannian manifolds. Recent work has also
included Markov Random Fields, image enhancement and stylization, Neural Net calibration and Few-
shot learning.
He has recently transferred to an Emeritus position at the Australian National University, and also
continues his research activity as a Visiting Researcher at Google.
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Abstract

We introduce research on social augmented reality with an emphasis on social face-to-face interaction. In
social interaction interactants employ knowledge about their conversational partner and have their verbal
interaction supported by nonverbal interaction cues. We survey the issues that arise when we pursue social
interaction in augmented reality. Since handhelds and bulky head-mounted devices hardly allow
unobtrusive interaction we pay extensive attention to developments in the field of smart glasses and smart
contact lenses. The focus is on the use of smart augmented reality glasses during social interactions.
Acceptance issues and disruption of social interaction due to the use of these devices are also touched upon.
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