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This thesis proposes the comparison among the well-known sensorless programmable
force fields for part manipulation on a plane, not only about part characteristics at the equilibrium
state but also the amount of time spent in manipulation. Then we present a new combination of
fields which consists of 2 elliptic fields and 1 newly-developed field. Each of them is activated
sequentially, one at a time. By combining their advantages found from the characteristics
analysis & test on each field, this new combination of fields shows a great potential in part
manipulation: with a unique part configuration at an equilibrium state, and faster than any

known fields having the same unique configuration property.





