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(54) Title: DEVICE FOR CALIBRATING WORK MACHINE AND METHOD FOR CALIBRATING WORK MACHINE PARA-
METERS OF WORK MACHINE
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71B Display unit

72A Storage unit

83A Measured value acquisition unit
External measurement device
Coordinate system conversion unit

Work machine parameter acquisition unit
First calibration unit

Second calibration unit

(57) Abstract: This device for calibrating a work machine is provided with: a work machine parameter acquisition unit (86) that ac-
quires work machine parameters of members configuring a first drive unit and a second drive unit; a measured value acquisition unit
(83A) that acquires measured values regarding the work machine main body, first drive unit, and second drive unit as measured by
an external measurement device; a first calibration unit (88) that calibrates the work machine parameters of a member configuring
the first drive unit and acquired by the work machine parameter acquisition unit (86) on the basis of the measured values of the first
drive unit acquired by the measured value acquisition unit (83A); and a second calibration unit (89) that calibrates the work machine
parameters of a member configuring the second drive unit on the basis of the work machine parameters of the first drive unit calib-
rated by the first calibration unit, and the measured value at a reference point of the work machine main body, first drive unit, and
second drive unit as acquired by the measured value acquisition unit.
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8R4 2 A 2%, [EEAEEICRIIN. ZOMPRBRHM4 2A2(101FE,. AE
FREISA> TAIEE Yy FTEEODEA S 2 A4 BRI N, ZORANITIE.
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Ih, 2OFXRRAY MO—F7 2T, EvH%44B. 44 COMHBRIC
EOWT, Ny koY F2h0—2t20H440BEBEBRINOELND
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MEREIRS 5 i, 1ICRT RTK—GNSS (Real Time Kinematic-Glo
bal Navigation Satellite Systems : GN S S I IR EFES R T L%
W) BD2D0F7V5TF+46, 47¢&. I2AICRIBEESR48E%
B2, . PV7F+46. 4713, EEREEES O LEICNAY RL—IL
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HERERAEDT—HICETVWT, RENEHEZRTNANERET7 1ICR-IES
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RIS, Bk L7/~ y b3 3DRAEP DMBEDEEFEICDWTEFHMICH
BAY %, XAV MO—57 20XBEEERT7 2 ClE. UERHEERS 5 DR
HER, RO, BRE7 2AICBEINTVWSIERBD/IATA—FICETWVWT
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EERTEBONRIA—IEEG, TVTFHIRTA—FIE, TVTF+46,
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B3ICRT LI, RrIv hO—57 2OMEBEEREE7 2BIE, H£1H#
ENEBHEEHN7 2D &, F2HENBEEIR72EL2RA D, B1H#EEM
BEEET7 2DId. FEBIASA—FICEDWVWT, Xy F33DHEPOD
EREZRICB T IHEMBERET 2,
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DHEMBEND, NTy h33OHEPOITO—/NNILVEZERICE T ZHE
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Freo UTFOSBICEWTT—AEY 3 7TEHBAEY aNIL 1 OEEMEE
T2, 7T—LEVITOMEIR. T—LEY3TOEEBAEICESFTZHED
NEBEEERTZ2HDET 2D, EREIBEFEEZERICNTSZT—LEYITO
NEDEEA#G5ZTWS, HHEYaNIL1 OEEMEIF, EELEEAS EIC
ERICEREINT LW,

K)o FAMO—I 42, 43, 440%ERBRNL. kL L
T—L31, 7—AL32, Ny h33DIRECEEA., B, vHEEX
na,

BREERTONTY N33DOHALEPOEE (x, v, z) & 7—43
1. 7—4L32, Xyy r33DOEAx, B. v&. ENSIA—FTH
27—L31, 7=—L32, Ny h33ORIL1, L2, L3&&EAV
T, UTORX (1) ICLYREREIN S,

[0040] [%411]

x=Llsine + L2sin(a + f) + L3sin(z + B+ ¥)
y=0
z=Llcosa+ L2cos(a+ )+ L3cos(a + S +¥)
(1)
[0041] F/, X (1) DOKODONILEFEZERTO/NTY h33DHELEP DE
B (x, y, z) & UFOR (2) IC&Y, FTO0—/NIVERRTOER (
X, Y, Z) IE#INhD,
[0042] [#12]
X cosxKcos@  cosksin@sinw+sinkcos® —cosxsingcosw+sinksinw ) x A
Y |=|-sinkcosp ~sinksingsinw+cosxcos@ sinkxsingcosw+cosxsine |y |+ BJ
V4 C

sin @ ~cos@sin@ cos@cos@ z

(2)
[0043] {BL. w. ¢. kFUTOR (3) DLIIIKRIND,
[0044]
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[%43]

sin 81
cos @

m:msm[

p=02

K =-63

(3)
[0045] C T, BRLAEESBY. 01EA—ILATHD, 02EEYFATH S,
Fe. B2 (C) IIRINBEDHIC, 031, A—ATHY. L LI-EHEKE
BROXEO/O—NIVEZERTOAAATH D, #>T. I—HO3L, fiL
BEMRHEBA SICE > THRHINAEEET VT F406EFATYTTA4TED
MEBICESWTEEINS, (A, B, C) &, EFEZEXROERO/O—
NWIVEZERTOEETH 5,

BIR LT YT FRIA=FIE. PUTF46. 47 CEFEERDRS
EDREER. Thbs, PUyFF+46, 47T —LEY3T7TOEEAME
BT HPREDMNEBEERRERT,

BHEMICIE. I2BRUTBK2CICRT LIS, PUTFIRSA=FIF. T
—LEVITEEETYTS 46 EOBDOEFERZROD x B O EERELbbx
E. T—LEVITERETYTFHA46EDBEDOEREZRD y #HRDER
BiLbby&, T—LEV 37 EEETYTF4 6 EDOBEOEXREEZERD 2R
DEEBELbbzE S8, Flo. FUTFTNRIA=XIE, T—5LEV3 7 EHHE
TYTT 4T EQROEFREEZROD x #ABOESHLbdxE, T—LEY 37
EHAMTUTFA4TEQROEFREZRD y MOy s, T—4E
VITEARATYTTA4T EORDEFERERD z 8 AEOERLdzE &5
T

(A, B, C) &, Pv7+46, 47rBELAETO—NIVERRICS
27T+ 46, ATOERE, PFUTFRIA—FEILETVT, EE
Thd,

[0046] =RV bO—57 20F, BIRROLDIICEELANATY K3 3DHAKLPOD
RAEMESE. EEBE7 2 AICEBINLHREMET -4 &ICEDWT, 3K
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[0047]

[0048]

[0049]

TCERETHL &Ny N3 3 DHNEP DERAZEET 5, JOHEREZRNEN7
1BICkRRmLAEY., HEFEEEZTORONRASA—4E LTERALEY TS
ENTES,

RIC, SV FZNO— VY42, 43, 44DKBBEREIDS, T—
L31, P7—L32, Xy h33DRAEDOEAa, B. Y2 HETEH
EICDWTERRY %,

M7k 7—L310MEAMTHZ, 7—L3 10OOEBA«IE. 7 IR
INTVWBHEERNASA—9EAVNT, UTFORX (4) ICL>THRIND,
[£14]

_ ( Lboom?2_ x] (Lbooml2 +Lboom2*—boom_cyl* J ( Lbooml_z j
a = ; —arctan ————=— [—arccos + arctan| =

Lboom2_ z 2*Lboom1 * Lboom?2 Lbooml x

(4)

B7ICRTEDIC. T—L3 1 DVEEB/S A —4H THBLboom2 xiz, 7
— LYYV T—REVIAAET—LEYI T EDOED, 7—563 1HE
YT SN B EEMMAGE 2 DKERRA (TROSEFEZERO x #AMIC
YT D) OEHTHD, T—L3 1 DVEXIE/INS X —4 Tdh DLboom2 zld
T=ALVYUF T NEV3AAET—LEYITEDED, T—4L31
BERY AT SN B EEBBARE 2 DSAERME (TADEERFREZERD z 8
EICHEET ) DFEETHD, 7—4L3 1 DEER/NS X —4 Tdh SLboonT
iE. T—LYYVH Ny TEVYIABET—LEYITEDRDERTH S
o 7— L3 1 DEEMNSA—9TH3Lboom2iE, T7—L> YV FT7—rE
V3IAAET—LEYITEDEDERTH D, 7—L3 1 DEEK/NS X
— & TdHBboom cylid., T—L2 YU FT—NEVIAAET—LY) VY
hy 7EV34BEDEDEMTHSD, 7—L3 1 DIEEB/ISA—HTH
SLlbooml zid, T7—LI )V H Ny TEVIABET—LEY 3T EDBED:z
boon# SRDERTH 2, ad. AERICEWTT—LEY 37 &7—4LE
v 3 8 & &HENHME % xboomEl & L. xboomdHh | FE A J5 [ % zboondEl & B,
T—53 1 DEE/IS A =4 THBLbooml xig, T—5LP )& by TE
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v34BET—LEY3 T EDRBDxboonE HEDERETH D,
[0050] M8k, 7—AL32DAIEMTHS, 7T—AL320OFALIF. M7 RV
HBICRINTWBEEM/NASA—HEHNT, UTFOX (5) ICL>TEK

Thd,
[0051] [%%5]
2 2_ 2

8 = arctan| Lboom3_z + arccos Lboom3“+Larm2“—arm_cyl 4 aretan Larm2_x

Lboom3_x 2*Lboom3* Larm2 Larm2 z
+ arctan[ Larml x ]_ -

Larml z
(5)

[0052] BISICRT LDIC. T—A3 1 DEEM/IS A —4 Th BLboom3 zik, 7
— LY ) UFT—MNEYIBEAET—LEY 38 &DBMzboomEl A D EREE
ThHd, 7—5L31DEEENNS A= THBLboom3 xix, 7—L )4
J—hEV3IB5AET—LEY 3 8EDEDxboomE FEDEMTH D, T—
L3 1 DEEMINS X —4 THDLboom3lk, P—LY ) HT7—KEV3E
AET7—LEV38EDEDERHTH D, MBICRTLIIC, 7—L3 20D
EEMNS A —SThHDLarmd, 7—LY )Ny TEVIEBET—L
EY38EDEDEMTHD, M7ICRT LIS, 7—L32DEEMNRS
A= ThHdarmcylid, 7—LP )V FT—MNEVYIBEAET—LIYVSY
Ny 7EV35BEDEDRMTH S,

[0053] MEESICRT LIS, P—AL32DEEM/IS A —4 ThHbLlarm2 xid, 7—
LYY RNy TEY3EBET—LEY 38 &DEDxarm2E S EDEREET
Hd, T—L32DFEEMNSA—HTHDLarm2 zid, T—LP YV F Ry
TEV3IEBETFT—ALEY3I8EDBDzarm2E A E DR TH 5,

M, AIERICBWTT—LY ) YF Ry TEVY3EBENTY NEY 39
EEERAEExarm2E & L, xarm2BYICEERAE AzarmEhE 5, 7— L
32DIEEM/IS A —y ThHdlarml xid, PT—LEY38ENRTy NEYV 3
9 & DEDxarm2BHEDERETH D, T— L3 2DFEEBNSA—9THD
Larml zid, 7—LEY38& /47y MEY 3 9 & DEDzarm2eh /5 E D EEEE
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[0054]

[0055]

[0056]

[0057]

Thd, . AIARICEVWTT—LEY38ENTry NEY 39 & AR
FA%xarmlBiE 95, 7—L3 20EEHABIE. xboom#H & xarmlEh & DE D
BIATH D,

ok, Ny N33RV T7—LIZ2ODAEHETHS, M1 0%, /Ny
F33DAEHTHZ, N7y N3I3OEEFAYIE. I7BAENMSET 0IC
RINTVWBEERNRASA—FEBVT. UTORX (6) ILL>THRINS

(o)

[%46]

2 2 2
Larml _ z) + arotan Larm3 _ 22) +arceos( Ltmp*® + Larm4” — Lbucketl

y = arctan(
Larml_x Larm3 _ x2 2* Ltmp * Larm4

Ltmp* + Lbucket3® — Lbucker2’

Lbucketd x. =«
+ arccos( =

)+arctan(——M)+——7
2* Ltmp * Lbucket3 Lbucket4 z~ 2

(6)

B8ICIRT LDIC. 7—L320DEFB/INS A —4TdhbLarm3 z2(5. &#
1YY IEYA0AENTY NEY 3 9 & DEIDzarmEl AR DESTH S,
T—L32NDFEEMNRSA—9ThHBLarm3 x21E. B1YVYIEVL40AL
Ny NEY 39 EDREDxarmE ABEDEEHTH 5,

BI1 OICRT L DIC. P—L32DEEK/ISA—FTHBLtmpld, /87
YR YUE Ry TEYI6BENTY NEVY I I EDEOERHTH D, 7
— L3 2DEEMNRSA—STHBLarmblz, F1 )YV IEVA0AENRTY
FEY39EDREIDERTH S, /N7y b3 3DVEFEM/INS X —4THBLbu
cketlid, Ny b2 YV HF Ny TEVY3IB6BEETIYV VY IEVL40AEDE
DEERTH 2, /N7 v b 3 3DEFM/INS A =5 ThBLbucket3id, /347y
NEY39EE2YYIEVATALDEDEMTHD, /Ny N3 30D
EMINS A —H THDLbucket2ld, Ny b YU H Ny TEV I 6BESE
2V HEVATAEDEDERTH D,
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