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What can go wrong?




Multi-Arm Surgical Robotics - Models ~ Conclusion

Representation:
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Static Obstacle Avoidance:
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Dynamics, Safety, Control:

Ve.(c>=0Ac<=1—
(cxex # obx V ¢ * ey # oby))A\
Ve(c>=0Ac<=1—
(c* rwx + ex # obz V ¢ x rwy + ey # oby))

WX :=exX+tIrwx
WY :=ey+Irwy

Problem - Conclusion
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Robotic Arm Intersection:
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Robotic Arm Intersection:
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Dynamics:

{ex’ = vexdex,

ey’ = vexdey,
rwx’ = vwxdex,
rwy’ vwxdwy,
dex’= -vexdey/re,
dey’= vex*dex/re,
dwx’= -vwxdwy/rw,
dwy’= vwxdwx/rw,
tr =1

& t <= T}

cos := dwxxdex+tdwyxdey; @ wx:=ex+rwx+trwx (dex*cos+deyxsin) ;
sin := dwxxdey-dwyxdex; wy:=ey+rwy-rwx (—dex*sint+dey*cos)
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Dynamics:

dwx coS sin dex
dwy -sin  cos dey

cos := dwxxdex+dwyxdey; | wx:=ex+rwx+rwx (dexxcos+dey*sin) ;
sin := dwxxdey-dwyxdex; wy:=ey+rwy-rwx (—dex*sint+dey*cos)
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Safety and Control:

a*xxo+b*xyo+c
(a? 4 b2)(1/2) (aey + bex)? < (a? + b?) * re?
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Dynamic Barrier:

-vexey/re,

vexex/re,
—~VW*Irwy/rw,
VWxrwx/rw,
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Parabolic Approximation:

Yapprox = (Xapproz)?/re + re
Xappror = X0—Vext
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Applications:

Challenges: Future Work:



Questions?
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