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Review of multi-dimensional angular displacement
measurement method for spherical joint

Wang Wen Zhang Min  Zhu Yewen Tang Chaofeng

(School of Mechanical Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: Spherical joint is a commonly multi-degree-of-freedom mechanical hinge which has many advantages such as compact
structure, good flexibility, and high carrying capacity. Realization of its multi-dimensional angular displacement measurement is of great
significance in the prediction, feedback, and control of the system motion error. Firstly, the application of spherical joint and its
structural characteristics were presented in the paper. Then, the motion description of the spherical joint and needed angles for
measurement were analyzed. A review of multi-dimensional angular displacement measurement method, including structural decoupling
detection method, optical-based detection method and magnetic-field-based detection method, at home and abroad was provided,
Finally, the development of research on multi-dimensional angular displacement measurement method for spherical joint was summarized.
The focus and the difficulty of the research were pointed out, and the challenges and the breakthroughs in the key technologies were also
stated.

Keywords : spherical joint; multi-degree-of-freedom; angular displacement measurement; review

P R A 0ot 2 S T B S A 1 1) T A
K HE 2 B AR R I A5 3 1l T R s sk . HT
] P AMIEBR BB T 55 1525 407 5 T (9 B 5 AR
PR — AP I 1 £ [ R LG, B S iﬁ‘?% I o Bk A 0 4 [ T3 ) R T A 6 S gk, (L

S IE B R IR S A, T R T 1 sh R R G R TR IZ B BRI £ 4908 i 15 8
EPEI%R TSR, R IR T ALER A D B@x&;ﬁzﬂ B an Bk HE N T 05 LE AL A 33
i F IR T R RS ST 2 BSE A AE SC AL e o A A B AS I A T R SEAS S B A

1 5]

i3

Yok H1:2016-08  Received Date: 2016-08

# FEBIUH  [{ R A AP RS (51275465) (HTVTLAT H AAPH2 R & E 0T H (LZ16E0S0001 ) | T.45 S5 i i i £ R B A S 9 22 0T I 2 e
i H



-2 RIS R e R

3%

A1, A2 B 09 R 0 B2 R 28 AS B R SR R )
R

BRECHE 015 £ B2 (A6 23 (8] 32 S LA 192 Bl 22
T oA S AR R oy R S AR —
SR 4G, 22 1 H B DG I8 Sl AR I, A5 LR FH YE
RS2 2R BR o 4N, %) 325 [A) 48 AR HLAUE 304 18 PR 85
M HLAS N #5 BE SE I BR RS 2 [ [m] 6 £ B B g T
DU AT BROCTT AR AL GE i B0 5 H B e 2 G, AT A7
RO FHOCTT B H S m RGN A iz sh R
TR, TRk R G S

H HA T 58 1Y 5 el BB 5G9y, Ho # I =
A2 T HBAR B 0 BORG BE , An B T IR A7 B A%
SRR TR [R5 IR T SR 46 Ty e HE L
EH TRk BChE 22 A R I A B i =

2 BRSNS ERE

BRECHE (SUPRERICTY) il AL S i e X B 4
FRIE, 3 o 38 BRECEE R A2 G BRECEE

F W ERECHEL A AN E] 1 7R, 22 2Rk AR B 4
R, e RS S A [ i 4  BRE  SCEAF EC R
JVEARTE  H AT R A SR XY R0 Z JhER 0 3 S H R
F 3 10 3k B P o ) AT 3 Y R 52 38 2 K R A
PR S 3O TS A B, B R 428 A 2 R e 3T 5
P AR SR — | FAE S BRBCHE T AT AT AR
BRI AR AN R B A G, nT R o

0, = 90° — arcsin(h/R) - arcsin(r/R) (1)
AR HERSLIGEAR ST AR 1242 s r N R
A2 s h SR 2 K 1R s B

Pl BR
Fig.1 Spherical joint

ARPEC(L) RIRD, 2SRRS4 i B AR Sk AR L b/
R ERECHER T4 5 BRGFAR T /R R BRECHER PR
10, CHEZ W 2R, Q18] 2 iR 4Rk 2R AR [ E
R, 38 7 el N AT A B8 24 SRR 8 ) e JBE T A BR
AR AER 0 PRAER UG B B EOR , — R B0 4ai AT
A LYTRERES 0 R BN AL D Y S Y BRECRE H

A BN IS B R R £ 15°) A — 2820 ] g i
RETTT R  RAOE T RER B IR , (R — Mo
il £60°°

0, /)

B2 BREREE MM BRAZ A I R M D 3R

Fig.2 The influence factor of the maximum tilt

angle of spherical joint
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Fig.3 Measurement analysis of spherical joint rotation angle
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Fig.4 Rotor motion measurement for two-degree-of-freedom

spherical ultrasonic motor
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measurement based on vision sensor
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