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An English Text Generation System for Intermediate Non-native Speakers based
on Corpus Analysis

(A=—NZGHICEDVEHRR/ > 21T 1 TRATEBXEER Y AT L)

Fr205F 3 A24 HE RS

AR TR, HARRLHEDOESEAIIB O THDON TV A EEHREICHE SN2 LD T -8 2%
HESE L, CER OGN ORE, P I3 28BS WT, PR v AL T4 T
(EFEZBFEE LR OPREFERDDPTHRLARXVDON) 128 o THIE LT WG 2 o 2 RiE L E 2
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7o XEAER Y AT LD RV, EBRNICZOERMEEZ R L7,

43



No.21

Kucera Stepan (FH# )

[ Cross-layer Design of Resource Management in Wireless Networks with
Distributed Control |

Tr20%F 3 B24BRE

FIELD OF RESEARCH Application Layer ..
A well-known application of wireless technology with world-

. PET . | End-User Application !A//
wide success consists in cellular networks, which enable the use ===
. N .

Network Layer <

of portable phones. Cellular networks are based on dividing a Data Routing for Achicved
geographical network area into so-called “cells”. Each cell Network Connectivi
Data Link Layer

Cross-layer

contains an immobile cell management unit that communicates i Optimization Dot
. . . . . Frequency band assignment! Under S ak
with nearby mobile terminals and carries out centralized network and Admission Control '\lsogscm of ensing
o1 e em
control tasks within the cell. Physical Layer s%’abnity SNt%tt\{vS%dc;
However, such a network architecture uses (i) simple one-hop Transmit Power and Evaluation

routing of data from the mobile users to single (immobile) access I NGEEVETFEEET NS N
FUNCTIONS: Control and Adaptivity Optimization Support

point; (ii) lacks peer-to-peer modes and adaptivity features and
(iii) contains an immobile (cellular) infrastructure. Therefore, it

A X Fig.1. Schematic illustration of the proposed network
is expensive, slowly deployable and vulnerable. These well-

architecture - mobile terminals are implemented

known facts result in limited potential to enable modern data using distributed and adaptive algorithms in four
applications beyond the elementary voice/messaging system layers. Original cross-layer optimization
applications. guarantees system stability.

In our research, we have been engaged in theoretical analysis
and practical development of a more advanced technology for distributed wireless networking, which allows independent
mobile users to (i) self-configure and form a network without the aid of any established infrastructure; (ii) handle the
necessary control and networking tasks by themselves using distributed control algorithms; (iii) communicate efficiently with
relatively far parties by multihop connections, in which intermediate nodes forward data packets toward their final destination.

Such a design concept allows rapid deployment and reconfiguration of wireless networks and assures their high robustness
in virtue of distributivity, node redundancy and the lack of single points of failure.

ACHIEVED RESULTS

Using advanced mathematical tools of game-theory, Lyapunov stability analysis and nonlinear system control, we have
developed an extensive information-theory framework, which provides for (i) theoretical analysis of fundamental mechanisms
for enabling distributed wireless networking and (ii) their practical implementation via mutually optimized algorithms.
Especially, we have proposed and mathematically proven the convergence of several advanced algorithms, which implement
fundamental network mechanisms such as transmit power control and transmission scheduling in a fully distributed and
asynchronous way [1].

The proposed algorithms search effectively for optimum L\ Speakers

equilibrium transmit powers and rates based on the equilibrium
concept of the John Nash, Nobel Price Laureate (1994).
Moreover, the algorithms simultanenously track down
networking conditions so that network users can adapt to their
variations. Extensive numerical simulations prove that the
proposed architecture convincingly outperforms comparable
schemes.
APPLICATIONS Fig.2. Application example of the proposed networking
technology - user-friendly setup of a desktop
computer. A thin conductive sheet substitutes
classical wires and serves both as a
communication medium and power supply.

In terms of specific applications, our results are currently used
to technologically implement the so-called “2-Dimensional
communications” project at the National Institute of Information
and Communications Technology (NICT). This project focuses on
developing a new form of room-size networks, whose independent users communicate with each other by microwave
transmissions sent over a very thin planar sheet, representing the communication medium.

In this way, a large number of sensor chips can be interconnected without electrical contacts or wiring, whereby the
simplicity of this system allows the communication sheet to be placed on walls, desks, floors, and even clothing.

Such a design enables, for example, the interconnection of a desktop computer with a mouse and keyboard by simply
placing them on a table with a special sheet cover using the “just put on and use” concept (see Fig. 2). Individual computer
parts can be moved or replaced, whereby the sheet substitutes all wires and provides for power supplies as well.
REFERENCES

[1] §tépén Kucera, Sonia Aissa, Koji Yamamoto, and Susumu Yoshida, “Asynchronous distributed power and rate
control in ad hoc networks: A game-theoretic approach,” IEEE Transactions on Wireless Communications (IEEE TWC),
Jul. 2008.
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[ Spatiotemporal Signal Processing for Highly-Efficient Broadband Wireless
Communications] (EREFRILHIHIIGES D /- 6 DB REE S LIE)

R 20F 3 24 HES
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LICARMGET CTHW B - RS LRICB A E— 488 —
VEEROMERE RS HET VTRV ERERICBT S
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VTS ZJRIEPL L G & TR D B AR KT 5 & A8
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BRIER 5 2 A B < IV F S ZGRIE IR 5 % A% L C RIS
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[MAC and Routing Protocols for Wireless Ad Hoc Networks Using Directional
Antenna
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A Study on Bandwidth Guaranteed Networks for Multimedia Services Integration
(RIWVFAT A TH—ERHFED-ODERRIL R v b7 — 7 DHR)

Fri205F 3 A 24H

KiwLix, 74 ¥ 7 VPBXOBEUKDOWIZERMFED HIHE ) o #HlHERE T v 7~ ¥ FR—=ZT
DGR SZA A Y YT =7 DT —F T 7 F ¥ WMEE T, HET 4 V7Mbb v MRAIbizx
o L7zl Ry b7 =2 1T A5 D TH S,

Tl — EAMALANICD &Wf%E L7z, PBXHEGE (2B+D : ISDN) & LAN#fE (PF v v %
)V . Ethernet) & %% & L72IVDLAN (&j5-7—¥HMELAN) &, N7/ —FiZBwTatxryar
VARIDIS)r v M AL v FRITI L VI T—F 7T 7 F v &AL, 8029FBHXIIBWVTIEEEE#EL LT
TR SN0 WARMIIBWTY) Y7 - N7 TONy 77BNy 72T Ly vy Blya—il#z
MACHIZHEL. 737 v PHROBEAEFEZRMELCVD, Ny I R—Vhy VT =27 L% 5 EHS
Ty R YT Ay T =7 OMSEICBWTIE, SHERBETEIC N T v 71T AT & AR EE
EEEHRUTLIT—F T 7 F X2 RE-RELTVD, MAERELTHRT 74 N2 HW212VD
(Integrated Image, Video & Data) LANIX., IVDLANI(ZImage/Video HOHPF ¥ > 2V Z A 725 D
ThHhbo, HPF v Y ANVBETIX. MAZFERIILEIONY I R=V) T2y PT—=712BWTHAr
WRGEE Ny 7T Ly o BRBIC K D By MEFRESRAES NS, SHEEE T FaviZbsw
TiE PFx v A HWZHIEEEIC X ) RRER GRsL 0Ny 7 7) OFHEITw, BT —%
R HOHPF v ¥ AV TIXEIE 7 L — 2 XEY NTEFEHEA OB AHIHZEHL T,

BPTIIIRB S A Ay N T =27 12D &Xf3E% 47> 720 H4 (150Mbps) F % ¥ Az Hifit§ 570
AIAT PRy FT—=2IZBWTE, AEE%EE—F (STM) LIERPEZE—F (ATM) OO
Wi 2 RO VT 7 L — A E O v Vit T N 2 5 - MEE 2 1T o 720 Afmkilliid, H47 v A a
%7 MEBED LG TO IV EALD Add/Droptie & L THE SN b, CBRY—E RIZHF L, ATy
T 7 A XEFRTE, Yy ¥EHRI/NIMRDEIEDNTEDL, RIZ, A daY oy 7try vI—7
M ICEE#E L S 72 IEEE802.17 RPR (Resilient Packet Ring) 712 + 2V @ L Ethernet~ D #H %
WFE L 720 VLANY 7% F VG E L CHWEGB ) » 72/l L, BEERICBIT 5 VLAN Y 70
Yy MH#IZ & ). Spatial Reuset¥FE. Wrapping #%FE. Steering#RREMS ML I NG, TNIZE D, W
M) v 74y bT =2 ORKEFE LTV WAy FT =228V Td VLANHIEIZ X Y SE#EIL-
FHERFHZ1E2 2 2 LAITE S, BT, MPLSICRER SN B SA K v b7 — 27 Okl 7 v T
A LDWIGERAT > 720 HI T L — ¥ EICEEW I (Bt Mbps#E) @ Granularity Path # 8l L.
TR LR HIE & 24T ) o BRE T L — ¥ E OB S 2138 AYE U Granularity Path &K E L
Ty ¥y 7 S NRERESRESNS, AKHIHEIZXL Y, Granularity Path ZFiEE & LU CHisE O B
I e ONRE B RIAENC X 2 B B D il b ASH— I EBL S 1 B,

Y=Y AMES Y b7 — 7 ROWHRGEEAM X, RIEAR Y b7 =212V TH, KAREIERETDH
Bo FMARY—E R L LT [WERGE] 3BEHEEFICL>TEERT—THH ., MIEHRET S
e S THOHWICZET A T4 VIR T—<Thb, AMAry NI =27 THbNI 2V bfie®
WREEE, S, Ay P —ZRIFIOKRPRSNS TH A ) o NSRRI L TH, MH
BT 72 ADHEE EINTA =NV A WBRRENRADREORN G LD S,

48



2009.3

/] R (BEHE)

[ Hierarchically Organized Dictionary of Japanese Functional Expressions: Design,
Compilation and Application ]
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Analysis of Nonlinear Oscillations Using Computer Algebra
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[ Epitaxial Growth and Characterization for Thin Films of Colossal Magnetoresisitve
Layered Manganates |
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[ Practical Use of Large Margin Classifiers in Natural Language Processing ]
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