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(54) Title: ROBOT AND ROBOT CONTROL METHOD
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(57) Abstract: This robot is equipped with: a robot arm that includes a
lower arm (20), an upper arm (30), and a hand (40) that is attached to the tip
of the upper arm in a rotatable manner about a rotational axis (L3); a lower
arm drive unit (15) and an upper arm drive unit (25) for moving the hand by
driving the lower arm and upper arm; a hand drive unit (35) for rotating the
hand; a hand angular position detection unit (37) for detecting an angular
position of the hand about the rotational axis line (L3); and a control unit
for controlling the lower arm drive unit, upper arm drive unit, and hand
drive unit. The hand includes a blade (40b) that extends in a first direction
as a whole and has a first contact/sliding surface (50a) and a second
contact/sliding surface (50b) for teaching targets (T) to slide against,
wherein the first contact/sliding surface and second contact/sliding surface
include a first characteristic part (51a) and a second characteristic part
(51b), each having a bend point in the first direction.
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ERVHRROMEZRET DEICAVNSND,
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ERAFICEFTDLIICHEN T VERETDEEVD,
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AEMBEREIES 7ICL>THRIEIND, ZLT. B1HRY—Fvy 15
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155 aRUE2HRYI—4 Yy b1 55b&YUETL— K40 bDEHA
ICNEBET 2 FETOEREZWVD,

EZBAT, RTDICRTEIIC. BI1ERY—T vy M1 55 a1 L
HEm50atta#B8EHL. H1HEHEIES 1 allBET &, LB LAEEY.
NV RA0TET LEREEMS 0 aDFE 1 HHES 1 aDPIRELITERL
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BRI—Tvh155anbRFERAEZTRTTDHIEICEL>T, NV N4
OME 1 HiFEEES 0 aDFE 1 KB 1 a DERELICERKL DD LD
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RIC, FBFEECERER6 813, NV FABEMBREE I 7A/AHE LNV K4
ONEF—AL30ICHT 2EEEHL 3EY OENNABEEMBOEMNDE
BEOEEERKBTS (RFv7S60) , COBEHNE2EEH 2 5#EMT
%,

RIS, BREERERERG 81k, /N K4 OXFREIREZEN T 2 £ CBEDRHK
5179 (RFvSS65) ,

ETAT, BRHFRY—4 v M1 55 bHE2 LUEEEHES 0 b L5 BE)
L. SB24HER5 1 bICABT D&, ERLA@BY., NV R4 01X 2 L%
REBmE50bDBE2KHES 1 b OMREILICEBRLD 2L D ICERINT
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F2EFAMAL 2ICKELEEL. ZOABMBAIRAICENMT D, BB,
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DECENFFHICAERMEZ &5, FIC. FERBOTEBICEWT, F2%F
BERS 1 bid, BRETERINTVWEDT, NV RA0DAEMBOEILR
FREWMEE D,

LAtE, &IfHER6 113, RFvY FS40~2XFvFS66E8ETFTBHIEIC
&Y, B2EEH2ZE1FT 5,

RIS =45y MIBREE7 0%, B1EREH 1 RVE2EBEH2ICE
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FEH2ICEFNHERICETCHEDTHZ, TOTZ7ICBWT, Hitagho ik
C XABIKHT BNV R4 0DERNAAEMEBOAZRLTHY., EH#HxIX
. XABIKBIFE. N R40DNEBERLTWS,

COBTEERHIRUVE2BEEH2ICXRT LIIC. NV R40DAHEMNE
. BVEHEES 1 aRUE2HEHES 1 bNMIEBETZ2RP 1 RTP2ICH
WT. ODENARZLLELTS, ZELT. =5y MIBRES7 Olk, &#
1BEH1RUE2EEH2DZTNZNICOWVWT, £9. xHAEICETS6
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DENAELELLLENY ROMEP 1, P2ERET D, AEEOFEEIC
BWT, =7y MIBREE7 0%, 0 OEAEISMEDRHBEAEBA LK
BICEITH0DELMEDHENIREBLENY F40DMEBEZP 1, P2&IR
YD, ZDEIIC. =45y MIBREE7 01k, 6 DELEHIFIEDE
EEBILEBETHDIEICMA. ODELROBFSHIRELLIEICED
WTCPTRUP2ZRELTWSEDT, F1HRHES 1 aRTE25HES
1bDNBEREELCHRHTZIENTES, HIC. LBOBY., AEED
BRERICBWT, B1HEHES 1 aRUHE2HHERS 1 bid, BRETERIN
TW20DT, " RFAO0ODABEMNBDELLKRIFKEIWMELAY, P1, P2
DREBZBELISRETSHIENTES,

[0084] &ZAT. MB8IKHT LI, BI1HARYI—FT v 155 asBE 28R4
— 4y 155 b&ENMAFEICETHHES 1 aB2KHES5 1 b&d
WAREIICAEL TWRWIEEZRRAELT, P1EP2EA-HLAWVWT
EQHB, ZDBE. UTORICEITVWTNY REEAEOasRE LA LT
N\VROAEEBEL, BE. A7y SS10~S65%5ERTLTHLN

[0085] 6Ba=arctan(Lb/La)

La:y AEICHITHETHHES 1 a FB2FEHEES5 1 b & DS
Lb:x AEICHITZP 1 &P 20HEH
RIS, =4y MIBRESR7 Old. P1RUTP2ICHITHHE 1 RHEHER5
1 aRUB2RHBES 1 bONBICEIVWT, ThEThEI1THRY—F v b
155 aRUE2HRI—Y N1 55 bDRUBERET 2, KEREDOTE
IKBWT, BIERY—T Yy M1 55 aRUE2HRY—4S Yy 1 55b®D
XAEICHITBMEP 1 xRUP2x, BCICy AEICSITRUEBEP 1 y &
VP2 yIZRRICETWTREI NS,
[0086] P1x=L3x+R-cos(Bc+a)
P1ly=L3y+R - -sin(6c+a)
P2x=L3x+R -cos(Bc—u«a)
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Bc:xyFERICBWT, "y R40DHDFELc & xEAKRTAE

R: xyFEEIISEWT, OEF#EFEL3IETL—F40bDE1RHERS 1
aRUBE25HES 1 b DR (M2858

(fadp, EdhD@EY. B15HE5 1 aRUBE 255 1 bk, POIRL
cHEN L TRHMICHERINTWSOT, F1HEHE5 1 allfhdERHR S
B2RHERS 1 bICRDEERER IEA—TH B, )

o X yFEICEWT, FOMEL cIlCR LT, B 1HEES 1 a & EEE
MRL 3 EE/IEAXRTAE (M25R)

(fadp, EdhD@EY. B15HE5 1 aRUBE 255 1 bk, POIRL
c&EN L TRHMICHEINTWSOT, x y FEICHEWT, ADHHRL c I
LT, B2HHES 1 b EOEEHEL 3 & 4RI RTAEIE—aTH
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L3 x: xy¥FEIIHBITHOIFHEHIREL 3D x FEDME
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v M1 55 bAEBIBOFRNS IOREBERT BEHLEN S HMICEERE
Bh-mThY., RAETVWTREIN S,
Tx=((Px1+Px2) /2) +d- (|Py2—-Py1]| /L)
Tx=((Pyl1+Py2) /2) +d- (|Px2—Px1]| /L)
L=y ((Px2—Px1) "2+ (Py2—Py1) ~2)
D&, REBOHEBICEWT, HIEE6 11, F1HRYI—FT v b
155 aRUE2HRY—F Yy N1 55bDUBARELELETHRIETO
NBAERET 270, SAEFANLRAZT7—F1 5 00MEBICEHLLT .
TRTOMEBEEZBELCRET S I ENTE S,
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BTEEREES 0 aRUE2LUERSES 0 b MSRET ZOETH -
TH LW,

Fre, BIREES 1 aRUTBE2HHEES 1 b AN TH2HBE. NV KR
BREIER3 S DABMEBRIEII —TF1 U E20ICLTEHELW,
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250 aRUE2UHEEHE250bICE1FEE251aa, 25Tab
BRUOE2¥HE251ba, 251 bbAaEMLTELY, F/-. xyIEH
DOERAANLR T, BEHULTETZLDICE 1 HiEEEHE3 50 a RU'E
2LUEEEm3ISOb AWK L. TOFE 1 LFEEEmM3 50 a RUE 2 L
HEHm350bICEIRFHEIS 1 aRUE2HFHEIS 1 bEFEKLTH
EQ AN
EX Lo ATt
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