Concluding remarks

We have studiedthe problemof determiningwhetherthereis a two-partcastfor a given
objectsuchthatthe two castpartscanbe removed without collision. We consideredhe
casewherethe removal directionsmustbe opposite,and gave necessanand suficient
conditionsunderwhich a castexists. We alsodevelopedanalgorithmto computethe cast
for polyhedralobjects,andthe variantof this algorithmthat we implementedperforms
fairly well in practice.

We have alsostudiedtwo variantsof thetwo-partcastproblem:Oneof themis identicalto
thetwo-partcastproblem exceptthatthecastmachineryhasa certainlevel of uncertainty
in its directionalmovement. In the otherone, two castpartsareto be removedin two
givendirectionsandthesedirectionsneednot be opposite. For both problems,we gave
completecharacterizationsnderwhich a castexists,andobtainalgorithmsto verify these
conditionsfor polyhedralparts.

We defineda geometricfeature,the cavity, which facilitatesthe processof analyzing
manugcturability and the automateddesignof a castfor the object. We also provide
algorithmsto extractit from objects.

Thereareseveralinterestingdirectionsfor furtherresearch.

While ourimplementatiorperformswell on mediumsizemodels,moreexperimentation
is necessaryo develop a robust, practically useful, efficient heuristicimplementation.
Many objectsin reallife arenotpolyhedral sothealgorithmshouldbeextendedo handle
moregenerabbjectboundariessuchascubic B-splinepatches.

In Section5.4, we provided analgorithmto constructa setof all possiblepairsof direc-



tionsin which the given polyhedralobjectis castablén time O(n'4logn). We considera
4-dimensionaparametespaceandconstructa setof O(n?) algebraicsurfacesvhosear-
rangemenhascompleity O(n'?). CurrentalgorithmtakesO(n?logn) time for eachcell
in the arrangemento testthe castability It would be a challengeto exploit the potential

coherencédetweemeighboringeellsin orderto reducethe compleity ratherthanpaying
O(r?logn) percell.

Anotherinterestingissueis to studythe extra possibilitiesthat coresandinsertsgive.

Finally, it is desirableto maximizethe “flatness” of the partingsurfacebetweenthe two

castparts.Majhi etal. [37] consideredhis problemfor corvex polyhedralobjects.They

proposeda “flatness” measureand gave an O(n?) time algorithmto find a castthat op-
timizesthis measurewheren is the numberof vertices. It would be interestingto see
whetherour algorithmfor computingall directionsof castabilitycanbe adaptedsothatit

reportsthe directionallowing theflattestpartingsurface.
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