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CIEIUAJBHBIE METO/bl CEOPA TEXHUYECKOM U
MNPOCTPAHCTBEHHON UH®OPMAIIUMU [TPU IPOEKTUPOBAHUU
N PASPABOTKE 'EOMH®OPMAIIMOHHBIX CUCTEM

Jenucos A.B., Okos10B A.P.
benopycckunii HallMOHAJIBHBIA TEXHUYECKUA YHUBEPCUTET
Munck, Pecniybnuka benapych

Meton cbopa ¥ TEXHUYECKON W TMPOCTPAHCTBEHHOW HHGPOPMAIMUA C
UCIIOJIb30BAaHUEM OECMUJIOTHBIX aBUAlUOHHBIX KomruiekcoB (BAK) mpu
IPOEKTUPOBAHUU M Pa3pabOTKe JOKAJIBHBIX TI'€OMH()POPMALIMOHHBIX CHUCTEM
SIBJISIETCSI OCHOBHBIM IO PSAJTy TEXHUUYECKUX U IKOHOMUYECKHX MOKa3aTesel, HO
HE JIOCTaTOYHBIM, T.K. HE o00ecne4yuBaeT HEOOXOOUMON  TOYHOCTH
IPOCTPAHCTBEHHBIX JAHHBIX JUISI HEKOTOPBIX TPEXMEPHBIX O0BEKTOB, a TAKXKE HE
MO3BOJISIET COOMpPAaTh HEOOXOAMMYIO HH(OpMALMI0O O BOJHBIX OOBEKTaX,
CKPBITBIX TIOJ] TOJIIEH BOJIBI.

JInist pemieHus yka3aHHBIX 3a/1a4 MPUMEHSIOT TaKUe CIeUaIbHble METOIbI
cObopa TeXHUYECKON U IPOCTPAaHCTBEHHON MHGOPMALINH, KaK:

- HA3€MHOE JIa3epHOE CKAHUPOBAHUE;

- o0ciieoBaHWe BOJHBIX TMperpajg ¢ MPUMEHEHHEM JXOJOTOB H
T'HJIPOJIOKATOPOB.

CyTb TEXHOJIOTUU JIa3€pHOT0 CKAaHUPOBAHUS 3aKJIIOYAECTCS B ONPEIEICHUN
IPOCTPAHCTBEHHBIX KOOPAMHAT TOYEK MOBEPXHOCTH 00BEKTA. DTO pealin3yercs
MOCPEACTBOM M3MEPEHUsI PACCTOSHUN 10 BCEX ONpEAENsieMbIX TOYEK, a TaKkKe
PETUCTPaLlMd COOTBETCTBYIOIIUX TOYKAM BEPTUKAIBHBIX M TOPU30HTAIBHBIX
YJIOB IIOBOPOTA CKaHUPYIOILLEH cucTeMBI. Bee n3mMepeHust Npou3BOIATCS C OYEHb
BBICOKON CKOPOCTBIO — J0 HECKOJBKUX JECATKOB U COTEH THICAY U3MEPEHHI B
CeKYHITY.
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Puc. 1 — Ckanupyromas cucrema 1 pe3yjabTaThl €€ paboThl

Cucrema J1a3epHOr0 CKaHUPOBAHUS COCTOMT M3 HA3€MHOrO Ja3epHOro
CKaHepa M TOJIEBOI'O IMEPCOHAIBHOIO KOMIIBIOTEPA CO CHELUATU3UPOBAHHBIM
IpPOrpaMMHBIM ~ OOECIIeYeHHEM, TO3BOJISIIOIIMM  YNPAaBIATH CKAaHEPOM H
0o0pabaTbiBaTh MOJTYYEHHBIE pe3yibTaThl. Pe3yiabTaToM pabOThl CKaHUPYIOMIEH
CUCTEMBbI  SIBIIIETCA  MHOXECTBO  (00JIaAKO) TOYEK C  BBIYMCICHHBIMU
TpeXMEpHbBIMU KoopauHatamu. Jlamee o0Osako Touek mpeoOpasyercss B
TPEXMEPHbIE  MOJIEIM  O0BEKTa  IOCPEJICTBOM  CIELHMAIU3UPOBAHHOTO
nporpaMMHoro otecredenusi. CkaHUpyIOIIasi CUCTEMa U IPUMEpP PE3YJIbTATOB
paboOThHI IPUBEICH HA PUCYHKE 1.

OOcnenoBaHne BOJHBIX  Mperpag  OCYIIECTBISETCS C  MOMOUIbIO
runporpaduueckoro komuiekca (I'K), cocrosimero u3 ciaenyrommx OCHOBHBIX
3JIEMEHTOB:

- JIOZIKW WJIM KaTepa ¢ MOTOPOM;

- MHOT'OYaCTOTHOTO 3X0JIOTA;

- TUIPOJIOKATOPOB OOKOBOTO M KPYTOBOTO 0030POB;

- TPACCOMOUCKOBOM CUCTEMBI;

- GNSS-cucteMbl TOYHOTO CITYTHUKOBOTO IMTO3UIIMOHUPOBAHUS;

- IOJIEBOTO  MEPCOHAIBHOIO KOMIIBIOTEPA CO  CHEHUATU3UPOBAHHBIM
IPOrpaMMHBIM 00€CTIEYEHUEM.

HcnonrszoBanune 'K mnosBosser momyudaTe uHpopmanuioo o penbede u
IUIOTHOCTH [JHA BojAoéMma, ¢opMe U pa3Mepax MOABOJHBIX OOBEKTOB
(mpenaTcTBUil), TMOA3EMHBIX  COOPYKECHHSX,  IEPECEKAONNX  BOJOEM.
Berpoennas B 'K GNSS-cuctema TOYHOTO CIyTHHUKOBOTO MO3UIIMOHUPOBAHUS
o0ecrieunBaeT  CaHTUMETPOBYKD  TOYHOCTb  TIEOJIE3MUECKON  MPUBSI3KH
pe3ynbTaToB u3MepeHuil. Ha pucyHke 2 npuBeneH NpuMep pe3ysIbTaToB padOThI
TUAPOTpaPUUIECKOr0 KOMILIEKCA.
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Puc. 2 — Pe3ynbpTaTsl paboThl THAPOTPadUIECKOTO KOMITIIEKCA

TOYHOCTP TE€OAC3UYECKOW TMPUBA3ZKUM U3MEPEHUM, IIOJYYEHHBIX Kak
METOJIOM Ha3€MHOI'0 JIA3€pHOTO CKAaHUPOBAHUS, TaK W OOCIEIOBAaHUEM C
MOMOILBIO THAPOTrpadUYECKOro KOMIUIEKCA JENaeT BO3MOKHBIM HCIIOJIb30BAHHE
uX Opu npoexktupoBaHuu u paszpaborke ['MIC, a Taxke mpu mocieayrolieM
ananuze cpencrsamu ['MC.

VIK 658
KINEMATICS OF RECONFIGURABLE MANIPULATORS

Plugachev Kuzma
Autefa Solutions Switzerland, Frauenfeld, Switzerland

The traditional way of extending manipulators' abilities by means of
increasing the number of controlled joints results in disproportionately rapid
growth of the complexity and cost of construction. It is mainly caused by the
complexity of communicating movements from the motor via the previous links
to every new joint.

The other possible approach suggests that manipulator should be equipped
with one or more so-called reconfigurable links (RL). The RL consists of several
parts interconnected by translational or rotational passive (i.e. having no drivers)
joints with the simple locks fixing a position of the RL parts in respect to each
other. The idea of this approach lies in the fact that the movement in passive
joints is attained not by the usage of special additional drives but by means of
using already existing drives of conventional active joints between other links
not only for displacement of the gripper, but also for changing the RL
geometrical parameters.

Actual report is devoted to consideration of kinematic aspects of
reconfigurable manipulators modelling. Let r be the position vector of the
coordinate system ™S of the gripper with respect to the base frame °S. To
describe the ™S orientation with respect to °S the Euler angles O = (¢, 6, ¢) will
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