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MANIPULATOR SINGULARITIES NUMERICAL COMPUTATION EXAMPLE
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MANIPULATOR SINGULARITIES NUMERICAL COMPUTATION EXAMPLE
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MANIPULATOR SINGULARITIES NUMERICAL COMPUTATION EXAMPLE
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MANIPULATOR SINGULARITIES NUMERICAL COMPUTATION EXAMPLE
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MANIPULATOR SINGULARITIES
CONFIGURATION SPACE  ®(q) =0

VELOCITY EQUATION L-m =0
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NUMERICAL COMPUTATION

BQANQH A|\P
D|q|\J:§:q BASED ON i @ linear equations ir; T A(iB) BOUNDING
if__AXA_HONS (iB) o | quadratic equations " or ' : I‘(w) —

L = TiL4

BOX SHRINKING: -»
|N |T|AL - o ) “ :u.;
BOUNDING - o ; e
BOX N ; A
-

BOX SPLITTING:

l l Institut de Robotica
i Informatica Industrial




NUMERICAL COMPUTATION OF MANIPULATOR SINGULARITIES

AN ILLUSTRATIVE EXAMPLE

ﬁ

G(z,y)

\

OUTPUT

INPUT

0=—-z+2cosfp + gcos0(;,

0= —y+ 2sinfp + %sin&c,

0 =cosfy + cosfg —2cosfp — 1,

0 =sinf4 + sinflg — 2sinfp,

0=2cosfp + :—2’-0089(; 4+ 2cosfg — 3cosfp — 1,
0=2sinfp + %sinOc + 2sinfg — 3sinfg,

RI=10

RO-I

RPM=11=10

THERE ARE NO |IM
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AN ILLUSTRATIVE EXAMPLE

— 7 PROJECTIONS
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SPACE AND ITS
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AN ILLUSTRATIVE EXAMPLE
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AN ILLUSTRATIVE EXAMPLE
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AN ILLUSTRATIVE EXAMPLE
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