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A Group-Based Two-Hop Relay Algorithm for MANETSs

A9ID4501 BIREE (ISHIEHEFHIK)
We extend the conventional two-hop relay and propose a more general group-based two-hop relay
algorithm with redundancy. In such an algorithm with redundancy f and group size g (2HR-
(f, g) for short), each packet is delivered to at most f distinct relay nodes and can be accepted
by its destination if it is among the group of g packets the destination is currently requesting. A
general theoretical framework is further developed to explore how the control parameters f and g
affect the expected packet delivery delay in a 2HR-(f, g) MANET, where the important medium
contention, interference and traffic contention issues are carefully incorporated into the analysis.
Finally, extensive simulation and theoretical results are provided to demonstrate the efficiency of

the 2HR-(f, g) scheme and the corresponding theoretical framework.

The asymptotic behavior near isolated singularities of conformal metrics
with negative curvature

B1ID1007 3RIBAA (IHHEEMERL T HIK)
The research of conformal metrics has about 100 years history. The recent work is on the class of
conformal metrics with negative curvatures from a viewpoint of function theory. Specifically, the
explicit formula for the generalized hyperbolic density on the thrice-punctured sphere was given
in 2011. On the basis of the expression, the asymptotic behavior near an isolated singularity
is studied, and then, we can extend the investigation to the conformal metrics with negative

curvatures, by the methods of partial differential equations, hypergeometric functions, Newtonian



potentials, and the uniformization theorem.
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A Multiple-Valued Reconfigurable VLSI Architecture Using a Binary-
Controlled Differential-Pair Circuit

B1ID1010 BB (1fHREMEE ¥ HK)
A fine-grain bit-serial reconfigurable VLSI architecture using multiple-valued switch blocks and
binary logic modules is proposed. Multiple-valued signaling is utilized to implement a com-
pact switch block. A binary-controlled current-steering technique is introduced utilizing a pro-
grammable three-level differential-pair circuit to realize a high-performance low-power arbitrary

2-variable binary function in comparison with the quaternary-controlled differential-pair circuit.



A current-source sharing technique between a series-gating differential-pair circuit and a current-
mode D-latch is proposed to reduce the current source count and improve the speed. It is demon-
strated that the power consumption and the delay of the proposed multiple-valued cell based
on the binary-controlled current-steering technique and the current-source-sharing technique are
reduced to 63% and 72%, respectively, in comparison with those of a previous multiple-valued

cell.

A new formulation of Ambisonics in cylindrical coordinates

B1ID2006 Trevino Lopez Jorge Alberto (> A7 AEHE FHK)
Sound field reproduction technologies promise to convey 3D spatial audio with very high accu-
racy. Technologies, such as Ambisonics, rely on well-established principles to efficiently manage
the vast amounts of information required to characterize the sound field over a wide listening area.
However, the approximations used in formulating these methods also impose some requirements
on the reproduction system used to present sound, typically a loudspeaker array. The present
research explores ways to modify and extend Ambisonics in order to facilitate its use with prac-
tical loudspeaker arrays. Specifically, a new formulation of Ambisonics, based on a cylindrical

geometry instead of the usual spherical one, is introduced.
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Existence and Blow-up of Solutions to Nonlinear Wave Equations in One
Space Dimension

B0ID4001 Yazici Muhammet (I8 ILHR 2EH)
This talk is concerned with the initial value problem for nonlinear wave equations in one space
dimension. The first aim in this talk is to show the global solution for the appropriate values of
the powers in the nonlinear part if the initial data is sufficiently small and odd functions. The

second goal is to show the blow up of the solution in finite time for suitable condition.

Repository-based Methodology for Development of Multi-agent System

B1ID1002 MG (1 IR HIK)
This research aims to support the design of the multi-agent systems in order to reduce the devel-
opment cost. To achieve that target we focus on the cooperative communication among agents
and design a cooperation protocol meta-model with high versatility. Based on the repository
mechanism, a design workflow has been proposed using the meta-model according to the MDD
(Model Driven Development) principle respectively. Furthermore, a graphical design tool with
automatic code generation has been designed and implemented to support our proposal. The
comparison experiment shows the proposed method could reduce approximately half develop-

ment cost in practice.

Computational Power of Energy-Efficient Threshold Circuits (I RJL
F—HBEEDOL LBV LEVMBERRROGERENICET 58130)

B1ID2502 $5KEE (2 A T L HEHRAFHEI)
Neurons in the brain communicate with each other by emitting electrical signals for information
processing, and a neuron that emits an electrical signal is often said to be "firing.” Recent bio-
logical study reports the following interesting fact about the energy consumption of neural firing:
the energy cost of a firing is high while energy supplied to the brain is limited, and hence neural
networks must have low firing activity. Motivated by this fact, we study the computational power
of neural networks with limited energy. In this talk, we present an overview of our results and

future work.
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Foulkes characters and an amazing matrix
B0ID1501 Na Minwon (& # MR FEHK)

Foulkes characters were discovered by Foulkes as part of the study of the descent patterns in the



permutation group. We can obtain Foulkes character table from properties of Foulkes characters.
John Holte introduced a family of “amazing matrices” which give the transition probabilities
of “carries” when adding a list numbers. The left eigenvectors of these matrices form the Foulkes

character table of the symmetric group.
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Design of Dual-Rail/Single-Rail Hybrid Logic Asynchronous Pipeline
B1ID1003 B4R (15 AR HK)
This paper introduces a high-throughput and ultra-low-power asynchronous pipeline design method,
targeted to latch-free and extremely fine-grain or gate-level pipeline. The datapaths use a mixture
of dual-rail and signle-rail dynamic logic. Dual-rail logic is limited to construct a reliable critical
datapath. Based on this critical datapath, the handshake control circuit is greatly simplified,
which offers the pipeline high throughput as well as low power consumption. On the other hand,
non-critical datapaths are composed of single-rail logic which has small logic overhead. This
method is applied to design an array style multiplier in a 65nm design rule. HSPICE simulation

shows that the proposed design reduces power by 35.9% compared to classic synchronous design.
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