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A SELF-ORGANIZING MODEL OF WALKING PATTERNS OF INSECTS 

Shinichi KIMURA, Masafumi YANO, and Hiroshi SHIMIZU 

A new self-organizing neuial network mod巴lof the wallcing patte1 n of insects in respons巴 to

changing circumstances, inco1 porates the following ideas: J) The c巴r巴brumsends only a few 

commands to the central patt巴In generator (CPO), which act as constraints to self-organize the 

wallcing patterns in the CPO. 2) The neural network of th巴CPOis composed of oscillating elem巴nts

such as th巴KYSoscillator, which has b巴enshown to巴仔ectivelysimulat巴thediversity of the n巴ural

activities (manusc1・iptin preparation).; and 3) We introduce a rul巴tocoordinate leg movement, in 

which th巴 excitatoryand inhibitory interactions among the neurons act to optimize the efficiency of 

the en巴rgytransduction of the e仔ectororgans. W,巴 desc1ibe this mechanism as“the least dissatisfac-

tion for the greatest number of el巴ments，＇’ which is a self-organization rule in the generation of 

walking patt巴rns.By this rnle, each l巴gtends to share the load as efficiently as possibl巴undervarious 

circumstances. 

TRANSIENT RESPONSE OF A PULSE WAVE RADIATED FROおfA SLOT 

ARRAY RADAR ANTENNA 

Teruo TEJIMA, Yoshiaki ICHINO, Akira SUZUKI, and Katsusige HARlMA 

The transient I巴spons巴 is巴xaminedof a pulse wave radiated from a slot a1 ray ant巴nnamainly 

using computer simulation. Slot an ay antennas ar巴us巴dfo1 shipboaid radar. The ant巴nnasused here 

ar巴b巴tween2 and 4 meters long. As a I巴sult,it is 1巴cogniz巴dthat the transi巴ntresponse generated at 

the rising (or d巴SC巴『iding)point of a pulse wave and the level ar巴nearlyequal to each peak l巴velof a 

side-lobe antenna patt巴rn

九UNIATURENd: YV04 MICROCHIP LASER 

Masaharu HYODO, Katsuyulci KASAI, Jun ZHOU, Mitsuo ISHIZU, and T. CARTY 

Laser-diode-pump巴dmicrochip lasers have several advantag巴sov巴rtraditional lasers, such as 

compactn巴ssand single-mod巴oscillationwithout additional cavity巴l巴ments,but the size of th巴las巴r

and pumping power range for single-mode operation ar巴 restrictedby the pump-beam focusing 

optics. The output pow巴rand mode structure of th巴 microchiplaser depend strongly on the 
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pump-beam spot size parameter n. We demonstrate a miniature Nd: YV04 microchip laser with 

simpl巴 pump-beamfocusing optics and obtain small circular spot sizes by making changes in the 

position of th巴 focusingl巴ns.Using a pump beam with an intensity radius n = I 06 μm we obtain 

314 mW  of multi-longitudinal mode TEM00 oscillation for 638 mW  of absorbed pump power, and by 

decreasing th巴 pumppower, obtain a maximum single-mode λ＝ J.064 μm OU中utof 93 mW. We 

show that thes巴 I・esults agree well with the simple end-pump巴drate equation model. 

COMMUNICATION CHANNEL SIMULATOR FOR DIGITAL LAND MOBILE 

RADIO 

-PART I: STUDY OF MODEL FOR GENERATING ERROR SEQUENCE-

Hideichi SASAOKA 

For digital communication chann巴Is with memory, the performance of error control 

schemes-such as feed-forwa1 d巴Iror correction and automatic r巴peat1equest--d巴pendsnot only on 

the bit e1 ror rat巴 butalso on th巴巴rrorsequenc巴.Th巴巴1ror sequence data is th巴refor巴 impo1tant to 

precis巴lyevaluate th巴 p巴rformanceof communication systems with巴Iror control schemes. 

This paper discusses methods of obtaining the error s巴qu巴ncedata in digital land mobile radio 

channels and proposes the new conc巴ptof a digital communication channel simulator. Th巴simulator

is an巴Iror sequence gen巴Iator that implements the algorithm based on an error g巴n巴Iation model and 

operates in real-time using digital signal processo1 s. The investigation is focus巴don th巴巴rror

g巴n巴rationalgorithm, which represents a finite Markov chain model, and its suitability for digital 

land mobile radio communications. This pap巴I巴xamin巴sthe availability of a new mod巴lfor巴rror

sequence g巴nerationand shows the method of determining simulation paramet巴rs.

COMPLEXITY REDUCED DECISION FEEDBACK EQUALIZER USING 

INTERPOLATION FOR LAND MOBILE COMMUNICATION SYSTEMS 

Seiichi SAMPEI and Yukiyoshi KAMIO 

This pap巴rproposes a method that can b巴us巴dto I巴ducethe number of computations need巴dfor 

a decision feedback equalizer (DFE) in land mobile communication systems. With this method, the 

initial acquisition process is carried out at both preamble and postamble for each burst. Optimum tap 

gain v巴ctorsCprc and Cpost are obtain巴dat the end of the preamble and postamble using the 

conventional I巴cursiveleast squares (RLS) algorithm. Th巴 optimumtap gains for information 

symbols located between th巴preambleand postambl巴areestimated by linearly int巴I・polating Cprc and 

c問51.This method is applied to a S 12-ksymbol/s and QPSK/TDMA system and is evaluated by 

com put巴1simulation. Th巴resultsshow that the p巴Ifm mance of this scheme is almost the same as that 

of a conventional RLS-DFE with only I /7 the number of computations needed. 



RESEARCH AND DEVELOPMENT ON HIGH DATA RATE SATELLITE 

COMMUNICATION SYSTEMS 

Naoto KADOWAKI 
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Research and d巴velopm巴ntof high data rate (HOR) networks is on巴ofthe most rapidly growmg 

topics in the communications technology world. Many experimental or operational projects to 

develop HOR networks are planned in th巴Unit巴dStates, Europe and Japan. Although the most of 

such projects are based on fiber-optic-network t巴chnology,communication satellites will play an 

important rol巴 inHOR networks. The satellite system’s advantages such as wide area coverage, 

flexible and quick node deployment capability, and multi-casting capability are recogniz巴dto b巴 V巴ry

important for const1 ucting global information infrastrnctures in conjunction with te1Testrial networks 

On the other hand, unresolved issues remain in developing a broadband satellite transponder, HOR 

MODEM，巴rrorcor I巴ctionCODEC, and networking protocols. To promote the dev巴lopmentof such 

kinds of technologies, an HOR transmission巴xperimentusing ETS-VI is planned. In addition, a 

transpacific d巴monstrationexpe1 iment using ACTS and Intelsat is propos巴d.Also proposed is the 

conc巴ptof the Advanced Asia Paci日cT巴lecommunicationsSatellite System. The satellite-bas巴dHOR 

systems will provide flexibility of network configuration and services, and a cost e仔巴ctiveway of 

constructing an information infrastructur巴，

CRUSTAL DEFOR恥1ATIONOBSERVATION BY SPACE TECHNIQUES 

-TOWARD THE EARTHQUAKE PREDICTION IN THE TOKYO 

METROPOLITAN AREA-

Kosuke HEKI 

Seismic activity in the Tokyo metropolitan area has be巴nunusually quiet since the gr巴atKanto 

earthquak巴 in1923. It is, however, expected to get more activ巴 inthe coming s巴veraltens of years 

from geophysical and histo1 ical viewpoints. Both th巴populationand th巴political/economicactivities 

in Japan heavily concentrate th巴r巴 andfuture earthquake damag巴sin this region will obviously 

influence the whole country. Earthquake prediction is not only the subj巴ctof public demand but also 

one of the ultimate goals of g巴ophysics.How巴ver,there is not even an agreement among g巴ophysi

cists wh巴therearthquakes ar巴 predictablein principl巴ornot. This is coming白omthe shortness of the 

observing history of earthquake precursors and th巴I巴bythe incompleteness of th巴 theorydescribing 

how 巴arthquak巴sstai t. It would therefor巴 beessentially important to densify and improve th巴

obs巴rving networks cunently deployed in Japan to acc巴l巴ratethe progress of th巴巴aithquake

p1 ediction studies. Ci us ta I defo1 ma ti on is on巴ofthe most fundamental items to be observed for both 

long-and short-term earthquake predictions. Space techniques, such as Global Positioning Syst巴m

(GPS), Satellit巴 LaserRanging (SLR) and Very Long Bas巴lineInterferometry (YLBI), are now 

widely used in crustal deformation studies. In this a1ticl巴 Ireview what kind of new IOI巴Sthey ar巴

expected to play in th巴 futureearthquake prediction program in this country 
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