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Contact Force Estimation in 2-link Robot Manipulator

Using Extended Kalman Filters

Jungwook Lee* and Kunsoo Huh**

| Abstract |

performance is verified in simulations.

estimation(3 F4)

Recent requirements for the fast and accurate motion in industrial robot manipulators need more advanced control tech-
niques. To satisfy the requirements, importance of force control is being continuously increased and the expensive force
sensor is usually installed to obtain the contact force information in practice. This information is indispensable for the force
control of maintaining the desired contact force. However, the sensor cost is too high to be used in industrial applications.
In this paper, it is proposed to estimate the contact force occurning between the end-effector of 2 DOF robots and environ-
ment. The contact force estimaiton system is developed based on the static and dynamic models of 2 DOF robot manipula-
tors, where the contact force is described with respect to the link torque. The Extended Kalman Filter is designed and its

Key Words : Robot manipulater (2% o] U &3 o] €]}, Contact force (3] Z:3]), Extended Kalman Filter (3739 249+ =), Force

1.M E

Aol o] ©hE 2% £a9 FIE dof 2 iy
Folel9) 49) ¥ol 7HgH 3 3ok

7129 28 o EYolee £ KA Aojdog
a5 AYE PR AT FASe FAEAA

. Yol A4}
- kgt 71432 (khuh2@hanyang.ac.kr)

123

T AME b 2% Y EdoHe v 44 Ao 3
ded FE=e] 9ladd 2 54 Ay J9E 3A §
gt 53, 499 AFas 33 nxegHAA gF
FR e BHE Ao F840] A2HR old
A 2RI 45 AGE Aol Fidhe e Aok
g Agiel a7HT e




A7) Aol AFTE 712 A 2EY A2, ogzhe)
A3 eaRtogs et Ax)(end-effector)s} & Hol| A}
ol A HAY vl 2 P& YA 22X Al 2xle|n}
FHES &AIA €k 29 Adoly 2 A
of 2Eat A diAEIle] H2o o8 ol P
AL, A9 E9 o £4 glo] 28 AgL HrHez
FY37] A e X i EHolee] Y= o ®ul
ohvzl A AR A ABR e P2
H5te Yoz FANA FE 3 A7t dasich A7
A 3 Aolel AHEEE 8 FRFE de W Fig 19
2ol F2 § MM o) E3tx ). a9 o] F AA =
2 7t e mrtel7] Mo A4zl E olaigo] Yoy
239 &5 Raey] off g Aa 494 dAEE o
259 #AA 9L Yo| Lorh e 289 Y
3 2d g 7|woz & §f P¥E 3% (estimation)s}od
g Aolel &8t o7t Bolalan Yk 2 dE 2dg
ol9g RE g ez TFEa olF FAsE B
#5718 ol gAY AR AL Agdn.Axy
Alzglon reglsld 2L A0 18z 2
% v Eeolele] 53 AF 4eisg #4867 Al
B37)7F AR B e

2 =RdAde 22 iy Eolge oR 743 32
Y(contact force)e] A W Gl 28 v E ol
Ho A3, $3% B4 L fFE8n o] 2242 niglo
Z EKF{(Extended Kalman Filter}Z 743l 283} ¢4
#4379 FEYE FHA Pk ol & FoA] iy

Fig. 1 Force/torque sensor in Robot manipulator
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Fig. 2 Static force and torque balance for an isolated link
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Fig. 3 Dynamic force and torgue balance for an isolated link
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¥ig. 4 Dynamics of a type 1 2-link rebot manipulator

Fig. 5 Static force and torque balance for a type 1 2-link
robot manipulator
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Fig. 6 End-effector as one rigid body
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