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Coordinate Measuring Machine using Parallel Mechanism (17th report)

-Kinematic Calibration with Redundant Passive Link-

Shizuoka University Takaaki OIWA, Takashi MIKI
Abstract—This study proposes a coordinate measuring machine based on a three-degree-of-freedom parallel kinematic
manipulator. This paper describes a kinematic calibration method using a passive link with a scale unit. The scale unit measures
the change in distance between the moving platform and the machine frame when the platform moves in the workspace. The
least square method using Jacobian matrix corrects 22 kinematic parameters so that the distance errors measured by the scale
unit are minimized. The above calculations have been repeated in numerical simulations. When the passive link was mounted
at two places, obtained kinematic parameters improved the measuring accuracy in length measurement simulation.

1. &

PRIV RAT = AN ENE, EERORTY 7 &2 HN
SEFHEETHD. ZOAD= X L% AN 3 RICEEAERE
B, TER DB AZEERERY 3 ST EEAEI ES & Lh_ T, MRS,
EHTOBENTRE, 512, BOREIMEEZESLEZ 5T
W5, UL, fESTE M CRAET D2, HIEHE RO EHE,
BLBENC LV RET Db & ORBCHIERAEN A
T 5. TOFRTHHEBOEELRIHIE T A —F OfEEN
MERBEICREREBEEXDEEZDOND. LI > TH
ERNC EMESENRT A —F 2 HEET HHENH DN, B4
Xy V7 b—va VHBRWEERL ST RN, D
TR T, MEHRENELZITESZTY V7 %2 v Tt
NI A=BEWEL, THEMEY I 2L —ya r&iTo726
BlZoWTHET 5.

2. [RE
2.1 XS UL AN ZRXLZER = 3 RITTEEZ 8 E HE

RT UL AT =R 2 B T2 3 kL A S 00 A
ZRIITRYT. ZOAD=ALE, T7Fax—FE2NEL
T3 ODEEHYaA U NERTHEEY 7 ICL o TR—X
LAT—UREFEESNTRY, X—A B3R mY a4 > b
AT =Y FIZEEIRY a4 v FBAERETRANSEN TN D.
COMBAKROABEIL 3 THEH. AT —UHRRIZEY v T
Ta—7 BRI SNTREY,3ARORERY 7 2 ifES
52 LR o TT e —T5BIEE5. FREH Y o7 I
ERPNR SN TRY, 7 a—7 s iy st U b
MDY > 7 OfffFERED O NEEB) % F O Coeis o HEAZE % 5K
WHZENHES.

2.2 BEBNSA—2DHEERZE

AW TIILEZTY 7 oA fEEORZEE AV T
WARTA—ZOWEEITH. K2R T LI, HEREN
BLIZILEZEN Y 7 BAT =Rl fHiF o Tky,
7 — 7 RN BENT DI Z BRI AE T S

HHFEREOBRSFIEIZR 2 O X 512 2B/ TfTH . 1[4
FIXUREZE ) 7 22T —kns X fi EICREL, 3
RO > 7 T —T a2 W< D00 FEEE I E) S
®, ZOLEOTUEZHY > 7 OMffEEZ RS S UG
5. ZLTHE AT A= o nER)% X 0 a2 HH
5.

osbOuboOobOobobooooobooboobob

-1115-

Base platform

O)
Spherical joint
-

Active prismatic joint

Stage
Revolving joint

Touch probe
——

Fig.1 CMM using 3-DOF parallel manipulator
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Fig.2 Passive link configuration
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Fig.3 Measuring point arrangement
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Fig.4 Parameter errors before and after calibration
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