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Puc. 7. TInomane camonepecekaroerocst TeTparoHa

Js peanmzamyy 3¢ (GeKTHBHOW CXeMBI peHACPHUHTA
TPEXMEPHBIX IPOCTPAHCTBEHHBIX OOBEKTOB U CLEH
HEOOXOJMMO B JallbHEHIIEM OIpEeAeNiaTh NPOCKLUUH
TEHeW TeTPOMJOB Ha IUIOCKOCTh HaOJIOAaTelns, 4To
MO3BOJIUT OBICTPO BBIYMCIIATH MapaMeTpbl XpoMaTh3a-
IIMM COOTBETCTBYIOLIMX YYaCTKOB HAOII0AaeMOro H30-
OpakeHus. B koHeyHOM cueTre, 3TUM OOCCICUMBACTCS
KayecTBEHHasi, TO4YHas M J(PQPEeKTHUBHAs peanu3auus

pennepunra 3D-m300pakeHni
00BEKTOB M CIIEH.
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This article describes algorithm for the calculation of area of tetroid shade on a supporting plane, that provides exact and effective visualiza-

tion of 3d-images of spatial objects and scenes.
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TEXHOJIOI'MM PACHHPEAEJIEHHOI'O IPOEKTUPOBAHUSA VHDL-OBBEKTOB

IIpeonoosicena mynvmuazenmnas pacnpeoenenias cucmema npoeKmuposanis CmpyKnypHo-@YHKYUOHANbHBIX MoOeel, NpedCmagieHHblX Ha
sazvike VHDL. Onucanvl ponu azenmos. Paspabomana peanusayuonnas cmpykmypa cucmemut Ha ocnoge mexnoaozuii SaaS u CORBA.
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HACTOsIIee BpeMs MPOEKTHPOBAHUE ammapat-
HBIX CPEJCTB Ha 0a3e BBICOKOYPOBHEBBIX S3bI-
koB Hardware Description Language (HDL)

B CBSI3U C YCJIIO)KHEHHEM YCTPOWCTB CTAIKHBAETCS C MPO-

0JreMO¥ CIOKHOCTH MPOEKTOB. Tak, HarmpuMep, MpH paz-

pabotke coBpeMeHHbIXx CBUC mukponpoeccopoB 00b-
em kona Ha VHDL pocturaer HeCKOJBKMX COTEH ThICSY
cTpok [1]. Pemenne mpobaemMbl OCHOBAaHO Ha HMCHOIB30-

BaHUHM NApaJUTMbl KOJJICKTHBHOTO IPOSKTHPOBAHMUS,

MEPCIICKTUBHBIM HATIPABIICHHEM pealii3allid KOTOPOH

SIBIISICTCS IPUMEHEHNE PACTIPEICTICHHBIX CHCTEM.

MecTto u ponb ONUCHIBAEMBIX B IAHHOM CTAThE TEXHO-
JIOTWH, UCTIONB3YEMbIX TIPH TIOCTPOSHHH CHCTEMBI pacipe-
JICJICHHOT'O MPOCKTHPOBAHKs, MOKa3aHbl Ha puc. 1. Beime-
JICHBI ABa OCHOBHBLIX HAaIIpaBJICHHA CO3JaHHA CHCTEMBbI:
paspaborka obmnaunoro cepsuca (CLOUD SFLM CAD)
U pa3paboTKa JIOKAIBHON CHUCTEMBI MPOCKTHPOBAHUS

CTPYKTYpPHO-(DYHKIMOHAIEHBIX MOJENEH, MpencTaBieH-
Heix Ha s3pike VHDL [2] (SFLM_CAD). Otpaxeno
B3aMMOJIEHCTBUE paCIIPEIECIICHHBIX I0JIb30BaTENEH Kak
¢ CLOUD_SFLM CAD, tak u ¢ SFLM_CAD.

CrnabbiM MecToM TexHoJoruu Software as a Service
(SaaS) sBisrOTCST BONIPOCHI OE30ITIACHOCTH M BO3MO>KHOM
yTeukH HWH(OpPMALMK CO CTOPOHBI IIOCTABIIMKA STHX
yeryr [3]. Bompockl 6e30macHOCTH AaHHBIX OTPaHHYH-
BAIOT HKCIOJIL30BAaHME KOHIEMIMU SaaS I CHCTEM,
B KOTOPEIX 0OpabaTbiBaeTcs KOH(UICHIMAIBHAS WH-
(opmaryst, Hampumep, HPOSYKTHl HHTEIUIEKTYyalbHOH
cobcTBeHHOCTH. B paccmarpuBaeMoil cucTeMe Takum
MPOAYKTOM SIBIIIETCSl TpOeKTHOoe pemierne. Obecriede-
HHe Oe30MacHOCTH W KOH(QMICHIHMAIBHOCTH CBSI3aHO
C CO3/IaHMEM 4YacTHOro o0Jyiaka, KOTOpOe BMECTE C JIO-
KaJIbHOM CEThIO SIBJISIETCS aHHapaTHO—TeXHOJ’IOFH‘leCKOﬁ
OCHOBOH KOPIIOPAaTHBHON CHCTEMBI pacIpeaeIeHHOTO
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npoexktupoBanus. COOTBETCTBYIOIIEE IPOrPaMMHOE
o0eclieueHne yCTaHABIMBACTCS Ha CEepBEpax HpeArpu-
ATHSI C 1IE€TIbI0 MOJTYyYeHHs AOCTYIA TOJIBKO AJISL COTPYA-
HHUKOB JIJaHHOTO TPEANpPHUATHI M COXpaHEHus pa3pabdo-
TaHHBIX TPOEKTHBIX PEIICHWH Ha JIOKaJbHOM CepBepe.
Opranuzanus cBs3u ¢ 00JIaYHBIM CEPBHCOM HeoOXoanuma
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MyJabTHATEeHTHAasl CHCTEMA paclpeie/IeHHOr0
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Puc. 2. CTpyKkTypa MHOTOAQreHTHOH CHCTEMBI PACIIPENEIEHHOTO IIPOSKTHPOBAHNUS

Brigenens! cienyrolyue THIbI areHToB: HHTepderic-
HBIW areHT, areHT YIpaBleHUs MPOECKTHBIMH 3aJa4aMH,
areHT pa3pabOTKH MPOCKTHOIO PEIICHHS, areHT CHUHTE-
3a MPOEKTHBIX PEIICHHM, areHT MapuipyTU3aluu, Io-

HCKOBBIM areHT, areHT 0a3bl 3HAHWW W arcHT pabouei
MaMSTH.

Humepgeiicnolii  azenm BbBITIONHSET CBS3YIOUIYIO
POJIb arCHTOB.
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Azenm ynpaenenus npoeKmMHbIMU 3A0AUAMU BbI-
moJHAEeT (POPMHUPOBAHHE MAPALICIIEHOW CETEBOH CXEMBI
3amad (IICC3) [5] m pacmpeneneHre MPOSKTHBIX 3a1ad
MEKAY POEKTUPOBIIMKAMH.

Azenm pazpabomku npoeKmMHO20 peuienusa BbIOI-
HSET OIepaluy, CBSI3aHHbIE C CO3JaHHEM IPOEKTHOIO
pewenus Ha s3bike VHDL, T. €. opmMupoBaHueM CTpyk-
TypHO-(DYHKLIMOHAILHOM  JINHIBUCTHYECKOH  MOJIENn
(CDJIM), mabmona COJIM u mpoBeneHHEM JeKcHye-
CKOTO U CEMAaHTHUYECKOTO aHaIu3a KoJa.

Az2enm cunme3za nPOEKMHBLIX peuieHuil BBIIOIHIET
MIOUCK TOTOBBIX K OOBEIMHEHHIO NPOCKTHBIX PEIICHHH,
CO3JIaHHBIX NPOEKTHPOBIIMKAMH, a TAaKKE WX CHHTE3
B €IMHOE MPOEKTHOE PELICHHE.

Azenm mapwipymu3ayuu BBIIONHACT CBA3YIOILYIO
POJb MEXIY JIOKAIbHBIMH HIIH PaclpeeICHHBIMH arcH-
TaMH, PacIoI0KEHHBIMU Ha JIPYTHUX CEpPBEPaxX, KOTOPBIC
BBITIOJIHSIOT POJIb XPaHEHHs WK Pa3pabOTKU MPOEKTHBIX
peIeHui.

Ilouckoswlii azenm BbITIONHAET (HOPMUPOBAHUE 3a-
IIpoca Ha MOUCK MPOEKTHOTO PELICHUS U KIaCTEPU3aLUI0
JIAaHHBIX C LI€JbI0 COKPAIIEHUS BPEMEHH MTOUCKA JAHHBIX.

Azenm 6a3vl 3HaHUI BHITIOIHSET OTIEpaIAy 1Mo pabdo-
Te ¢ 6a30ii 3HAHUI.

Azenm paboueil namamu YUpaBJIAE€T COCTOSHUEM
CHCTEMBI U PACHpE/IEICHUEM Harpy3KH, Kak Ha areHTOB,
TaK 1 Ha BCIO CUCTEMY.

IIpumenenue Texnoaorum SaaS B cucTeme pac-

Tpe/ieJIEHHOT0 MPOEKTHPOBAHHUS

[Ipumenenue TexHojoruu SaaS 3aKi04YaeTcs B CO3-
NAHUHA CHCTEMBI pAaCHpeAeTICHHOTO MPOSKTHPOBAHUS
B BUIEC Web-TIPIIOKEHHS, KOTOPOE HAXOAWUTCS B YacT-
HOM o0OJake M K KOTOPOMY IPENOCTaBISIETCA IOCTYII
gepe3 Uureprer [6]. OCHOBHOE MPEHMYIIECTBO MOIEIH
SaaS nmns motpebuTens yciIyrd COCTOUT B OTCYTCTBHH
3aTpar, CBS3aHHBIX C YCTAHOBKOW, OOHOBIEHHEM U TIOA-
JIEPKKOH pabOTOCTIOCOOHOCTH 000pyAOBaHHS U pado-
TaIOIEro Ha HEM NporpamMMHOro obecrneuenus. Takum
00pazoM, 1oJIb30BaTENH MOJTYYaIOT JOCTYII K CBOUM JIaH-
HBIM U3 JIFO0OH TOYKH, re ecTh MHTepHeT. DTO CTaHO-
BUTCS OCOOCHHO BaKHBIM, KOIZA TNPEINPHATHE HUMEET
HECKOJIBKO reorpaduiecky pacrpeeNeHHbIX (HINaioB
WA KOMaH] IPOSKTUPOBIIHKOB.

YactHOe 007aK0, MPEACTaBIAIONIee WHPPACTPYKTY-
Py, IpeIHa3HAuYEHHYIO JUISI MCTIOJIb30BaHMsI OJHOW opra-
HU3alMeN, BKJIIOYAIOIIEH HECKOJIBKO TMOJApa3ielieHul,
MOXXET HaXOIWUTBCI B COOCTBEHHOCTH, YIPaBICHUU
W 9KCIUTyaTallik caMol opraHuzaunuu. Takoe pelieHue
B Buje cuctembl CLOUD SFLM CAD mno3Bonsier He
TOJILKO OpraHU30BaTh JOCTYI MOJb30BaTesIM (punana
MPEIIPUATHS K CBOCH, aJanTUPOBAHHON KOIHMHU IIPHIIO-
JKCHHS, HO W OTJABaTh YacTh MPOCKTHBIX 3aJad Ha ayT-
COPCHHT, TPENOCTaBIssl TOCTYH K KOIWHU IPHIIOKECHUS
C YaCTHYHBIM FUIM TIOJIHBIM OTPaHWYEHHEM JIOCTyIa
K JaHHBIM. MoJepHU3anus 1 0OHOBIICHHE CHCTEMEI IIPO-
EKTUPOBAHMSA, TIPOUCXOMSIIEE OIIEPATHBHO U TPO3PATHO
JUIS KIIMEHTOB, MO3BOJISIET MPOSKTUPOBIINKAM paboTaTh
C aKTyaJIbHOM BEpCUEN CUCTEMBI.

OyHKIIMOHAI CHCTEMBI MacIITabupyeTcs AJs pere-
HUS 33]]a4 cpa3y HECKOJbKHMH (ruinanamu (mojapasie-
neHusiMu). MiMeercs: BO3MOXXHOCTh HACTPOMKH KOH(HTY-

panyu B COOTBETCTBHH C KOHKPETHBIMH TPeOOBaHHSIMHU
Uil monpasaenceHus npeanpusatud. [loBeimaercss Ha-
JEKHOCTb PabOTHI 3a CUET HCIIOIb30BAHMS HAJIEKHOTO
Y TIPOM3BOAMUTENBHOTO O0OPYJOBaHHUS, PE3EPBUPOBAHUS
annapaTHbIX MOIIHOCTEH, pE3EPBHOTO KOMUPOBAHUS
JTaHHBIX.

IIpumenenne Texnonorun CORBA B cucreme

pacnpe/ieJIeHHOT0 NPOeKTHPOBAHMUS

st opranuzanuy B3auMMOIEHCTBUS MEXIY pacrpe-
JIETICHHBIMHI KJIMCHT-CEPBEPHBIMU CHCTEMAMH TIPOCKTH-
poBanust VHDL-00BEKTOB TNpUMEHSIETCS TEXHOJIOTHS
Common Object Request Broker Architecture
(CORBA). B sToli Monenu peanu3aiusi 00beKTOB Mpo-
HCXOJUT B aJipeCHOM IIpOoCTpaHcTBe cepBepa. Co3gaHue
KJIMEHT-CEPBEPHOI CHUCTEMBI paclpeleJICHHOTO IpOeK-
TUPOBaHUA MPOUCXOAUT B COOTBCTCTBHUU C IIpaBUIaMU
CORBA. OtnnuutensusiM npusHakoM CORBA sBaster-
csi apxurektypa Object Management Architecture
(OMA). B ocroBe OMA nexur KoHuenuusi Opokepa
OOBEKTHBIX 3allpocoB. Bbpokep OOBEKTHBIX 3aIpOCOB
(ORB) — ocnoBnoii kommoneHT CORBA. Bce 00beKTHI,
KOTOPBIE HCHOJIB3YIOT OpoKep OOBEKTHBIX 3aIlpOCOB,
MOTYT B3aHMOJEHCTBOBATh C JIIOOBIMU JPYIMMH OOBEK-
TaMH, MOIKIIOUEeHHBIMH Yepe3 opokep [7].

Bce cucteMbl B pacnpenienieHHON cpeie paccMarpu-
BAlOTCS Kak OOBEKTHI, KOTOPhIE MOTYT OJHOBPEMEHHO
UTpaTh poJb U KIMEHTa, U cepBepa. Eciu 00beKT sABIs-
eTcsl MHUIIMAaTOPOM BBI30Ba METOZA y APYroro oObeKTa,
TO OH BBINOJHSET POJib KineHTa. Ecin o0bekT sBisiercst
WCTIOJTHUTEINIEM 3alpalliiBaeMoOro METo/a, TO OH BBIIOJI-
HSET pOJib cepBepa. BonbmMHCTBO 00BEKTOB OTHOBpE-
MEHHO HCIOJHSIOT POJb U KIMEHTOB, U CEPBEPOB, IOTIE-
PEMEHHO BBI3BIBASI M UCTIONHSISI MeTOAbL. Mcronp3oBanne
CORBA 1m03BOJIsI€T CTPOHUTH TOpa3io Oojee THOKKE CHc-
TEMBI, YeM CHCTEMBbI KIHMEHT — CepBep, OCHOBaHHBIC Ha
JIBYXYPOBHEBOH M TPEXyPOBHEBOH apXUTEKTYpeE.

B npouecce co3maHus CHUCTEMBI pacIpeAeIeHHOrO
IMPOCKTUPOBAHUA C HCIIOJIb30BAHUCM TCXHOJIOT'HHU
CORBA omnpenensiorcs MOACUCTEMBI, OTBEYAIOLIHE 3a
yIpaBjieHWEe NPOEKTHBIMM 3ajadamu, (GopmupoBaHue
NpoeKTHBIX pemreHuid B Bujge VHDL-00beKTOB M OMCK
NpOEKTHBIX penteHuid. 3atem (opmupyercs IDL-daitn,
onucsiBaromuii APl cepBepa u CTpyKTyphl JaHHBIX, KO-
TOpBIE CEpBEP BO3BPALIAET KIMEHTY IIPH 3aIpoce.

3aki0uenne

Hcnonp3oBaHue ONMHUCAHHBIX TEXHOJOTHUN MO3BOJISET
co31ath 3G (HEKTUBHYIO CUCTEMY PACIIPEICICHHOIO MPO-
CKTUPOBAHHSA, 00CCIICUYMBAOIIYIO paCIpeICiCHue padoT
HAJI TIPOCKTOM MEXy HECKOJBKHMHU MPOCKTUPOBIIHAKA-
MU, KOTOPBIE MOTYT HAXOJUTHCS KaK B OJTHOM MECTE, TaK
W Ha yAaJCHHOM PAaCCTOSHUH, IPH 3TOM COXPaHSSA KOH-
TPOJIb HaJ NPOEKTOM U cucteMmoi. IlpennoxeHHas cuc-
TeMa ais mpoekTupoBaHuss VHDL-00beKTOB ciocoOcCT-
ByeT CO3JaHUIO W HamojHeHuro Owbmmorek VHDL-
NporpamMM Kak 3a c4eT O0JIa4HOro cepBHca, Tak W 3a
CYeT B3aMMOJICUCTBUS CHCTEM B KOPIIOPATUBHOM CETH.
[TomoOHBIe OHOIMOTEKH MO3BOJAT MOBTOPHO HCIOJB30-
BaTh C(HOPMHUPOBAHHBIE IPOEKTHBIE pEIICHHS IyTeM
MOJTUGUKAIMHA JaHHBIX C YIETOM TPeOOBaHUH K HOBBIM
3amayaM. BHenpeHne pacnpeeeHHON CHCTEMBI TPOCK-
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THUPOBaHMs MO3BOJIUT CHAEIATh MPOCKTUPOBAaHUE Oosiee
3¢ (PEKTUBHBIM, MOBBICUTH KAa4eCTBO YIPABICHUS MPO-
LIECCOM KOJUIEKTHBHOTO MPOEKTUPOBAHMS, a TAKXKe CO-
KpaTUTh CPOKH Pa3pabOTKH.
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Technologies for Distributed Design of VHDL-objects

The paper proposes the multi-agent distributed design system for structural and functional models presented in the language VHDL. Roles of
agents are described. The implementation structure of the system is developed based on SaaS and CORBA technologies.
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EXPLOITING TWO AMBIDEXTROUS ROBOTIC ARMS

FOR ACHIEVING COOPERATIVE TASKS

This paper is about designing two ambidextrous robotic arms to achieve tasks cooperatively. The design is concerned with offering a flexible
and humanlike dual arm behavior to be used as a true production partner with humans in different industrial and medical applications. After intro-
ducing the kinematics of this design, a new switched two functionality controller will be used to guide the actuators with an efficient method for
planning the movement. Also a new and efficient algorithm of collision avoidance will be used. Experiments and results are given using the task of
the Russian Matryoshka doll assembling and disassembling, which can be generalized to do any other sophisticated tasks.

Keywords: multi-agent systems, delicate control, robotic manipulators, inverse kinematics, collision avoidance.

f course two arms are better than one, because

one arm can’t clap alone. So there is always

aneed for robot arms which achieve tasks
cooperatively. Ambidexterity is the state of being
equally adept in the use of both right and left append-
ages, such as the hands. It is one of the most famous
varieties of cross-dominance. People that are born
ambidextrous are extremely rare. In tennis Maria
Sharapova is a perfect example of a player who is am-
bidextrous [1]. MacDonald Dettwiler designed and
manufactured the two armed robot Dextre as a part of
the international space station to replace some activities
which required spacewalks; it was launched in 2008 on
mission STS-123. Automakers use dual-arm robots to
shorten the cycle time of treating components surfaces.
A 7-axis robotic arm allows multiple positions and ori-

entations same as a 6-axis articulated arm but instead of
having just one configuration per pose it has 50 % more
dexterity and offers many configurations, like a human
arm. Motoman for example introduced three dual-arm
model series starting from 2004: DA, DIA, and SDA
series, which were used for assembling automotive
parts, electric motors, and appliances. ABB started in
2009 developing Frida, a dual-arm robot equipped with
vision cameras, which can cooperate with workers
safely and intuitively, to use it in consumer electronics
industry production scenarios. Barrett Technology Inc.
in 2010 joined the DARPA autonomous robotic ma-
nipulation program, which hopes to develop a dual-arm
robot by 2014 that lets a robot autonomously manipu-
late, grasp and perform complicated tasks after receiv-
ing high-level direction. Intel Personal Robotics Lab
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