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Control of Haptic Hand Controller Using Collision Detection Algorithm
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J.-B. Song (Dept. of Mechanical Eng., Korea Univ.)

ABSTRACT

A haptic device operated by the user’s hand can receive information on position and orientation of the hand and display
force and moment generated in the virtual environment to the hand. For realistic haptic display, the detailed information on
collision between objects is necessary. In the past, the point-based graphic environment has been used in which the end
effector of a haptic device was represented as a point and the interaction of this point with the virtual environment was
investigated. In this paper, the shape-based graphic environment is proposed in which the interaction of the shape with the
environment is considered to analyze collision or contact more accurately. To this end, the so-called Gilbert-Johnson-Keerthi
(GJK) algorithm is adopted to compute collision points and collision instants between two shapes in the 3-D space. The 35-
DOF haptic hand controller is used with the GJK algorithm to demonstrate a peg-in-hole operation in the virtual environment
in conjunction with a haptic device. It is shown from various experiments that the shape-based representation with the GJK
algorithm can provide more realistic haptic display for peg-in-hole operations.
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Fig. 4 Peg angle depending on geometrical constraint.
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Fig. 5 Trajectory of the peg using HHC

Fig. 52 AdoM e AJE nAHA w3
oAe]l 4% FelA ol & YR TF o F
st 1 AR o B¢E sk do 4
o] 9 ulF FH v
E4A duggs o] 43}
HEEE Zobdh o5 123
A Alole] HEzA o P EHNEE FI 5
Att. Fig. 65 ol& EddE HAgE B3 ALEall
vtdsl e ¢ e F7|E =AE Aol of7)
A Zb A9 7HAAE 20NmE 7133 o

e rlr

=
ofp
il
_O|L
L X g
a
2
(@]
~
Boofy J

Stage I!  Stage2 . Stage 3

I
=

X axis |

<

Force (N)
o588

T y axis

Force (N)

[
s =gl S IO
oo o D
T L T

=
T

[}

| J
Y theta

|

i
I PNV FPUIS PRV J SUENR

Moment(Nm)
(Y SN

0 0.2 0.4 0.6 0.8 1.0
Time (sec)

Fig. 6 Responses of force feedback during
compliant motion
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