A IMPLEMENTATION DETAILS

We start by describing the speod-ups for proximity querics
against the inpet PLC 7 and the sot of halls 8. Then, we
describe the generation of interior samples.

Al Supemsampling the boundary

The algoeithm constructs one k-d troe for cach type of strata
1o spood up proximity querkes against 7. The k-d troo Index-
ing the sharp corners Is simply populated using the set of
sharp corners. In arder to populate the k-d troe Indexing the
croasos, the algorithm genorntes o sot of 10° potnts sampled
unlficermly at random from all sharp edges. Similarly, the k-d
troe Indexing the surface patches 1s populated using a set of

10* points sumpled untformly from all facots. Each gencratod
sample g stores & voctor tly,q for cach edge or facet 02 9.

A2 Querying the Boundary k-d trees

Civen o point g oo a face o, the algoeithm estimates the
distance to the nearcst non-cosmocth polnt on the Input
mash 7" by querying the three boundary k-d troos indexing the
sharp cronses and surface patchoes. Lot K dencte any
of the boundary k-d troos. As the query aims to determine the
noarest non-co-smooth point, the co-smoothness test deseribed
in Soction 2.3 can be wsed to flter the set of polnts Indexed
by K. We implementod a custom k-d troe that performs thas
filtratica co-the-fly. As In the standard k-d troe, the query
malntalns an estimate of the distance to the noarest point
which can be Initialtznd to any saffickently large wlue, og.,
the diameter of 7 or w. By comparing the current estimate
against the distance from p to the splitting plane associated
with the current node, the query discards an entire subtroe If
it cannot Impeove the estimate. The caly difference is that
due to the flltratica deflned by the co-smocthness test, a node
amociated with a point which Is cosmecth with p does not
provide a distance to update the estimate.

A3 Ball Neghborhcod
To find the sot of balls overlapping a given ball b,, a nalve
scarch would be costly. Instead, we find an upper bound ca
the distance between p and any sample g such that by may
overlap 8,. Then, we use this bound to query the k-d troos.
Consider two overlapping balls b, and &y generated by
the MPS peocedure, with radll rp and rg. W.lo.g., amssme
rq 2rp > 0. The L-Lipschitznes condition implies that rg <
rp+L .- |p-qil. Since the two ball overlap: |p - gf < rp +rq.
ning the two Inoqualitics, 1t follows that: |lp - g <
rprg+L-lp—gql. We conclude that |p—gil < & -, Henes,
we query the k-d trecs for all balls whose contors are within
that distance from p and chodk i they overlap by.

A4 Point Neghborhood
The doep covernge condition Is chocked for each now sample
#- To speed wp this check, we dertve an upper bound oa the

distance betwoen p and the contor of any ball that may cover
1, and use this to query the k-d troos.

Lat g dencte the conter of the closest ball to p, which wo
find by a standard nearest-neighbor query to the k-d tree
in guestion. The radius of a ball placed at p respecting L-

can be estimated as rp < rg 4+ L-|ip— gi|.

Consider & ball b, that barcly covers p. It follows that
r,sr,#L-[p-s‘l,Mlp-ﬂsr,.Caﬂlmgl.bowo
inoqualitis, 1t follows that ry <rg L. |{p—gf| + L-r3, implying
r, < 2258090 Hone, wo query the k-d troo for all balls
whose conters are within that distance from p and check If

they contaln p.
A5 Sampling the interor

The algorithm starts by computing a bounding bex bb en-
closing the Input mash 7, we expand bb to the box 3x larger
with the same conter. This box 1s used to Initialtzo the sot

of Intarior scods SEL using a lightwoight dart-throwing phase.
Additonal samples are added as nooded using the more offi-

clomt spoko-darts algorithm [Mitchell ot al. 2018|. To gutde
intertor sampling, and ensure & sufficlent distance betwoen
intertor soods and surface scods, cach surface sood s ST 18
assigned & radius ry by averaging the radil of the throe balls
in 8 deflning 1t. As was done for the set of surface balls 8,
we malntain two k-d troes KT and k44 for all balls contored
at soods in ST or SiL, respectively.

To Inttialine S4 a now samplo 2 1s gonerated unifoemly at
random from bb. Then, the closest sood s ST 10 2 1s found
by & noarcst-neighbor query o KT IF |2 — 5| < ry, 2 Is rujocted.
Otherwise, 2 gots the label of s and a rdius ry =ry 4L - |2 s|,
which extends the estimatod sizing function to the Intestor of
the domain (Miller ot al. 1999). Sumilarly, the closest Interior
sood 2* ¢ S o 2 1s found by querylng K4 and 2 s rejocted
i |2 - 2% < r.. Whenewor & now sample & rojoctod, wo
increment a a2 counter and otherwise reset It back to 0
of the sample was successfully added Into S4. Inttilimtion
terminates when the miss counter reaches 100.

Then, we continue to add sceds Into S using the spoke-
darts algorithm |Mitchell ot al. 2018) as follows. We populate
& queue @ with all scods generated by dart-throwing. While
the quose Is not empty, we pop the next sample 2 and do
the following. Letting 5; be the ball contered at 2 with radies
r;, wo chome a random diroction § and shoot a spoke (ray)
starting at 2 In that direction to obtaln a new point 2z at
distance 2-r, from 2. Then, we query the k-d troes to find all
balls potentially containing 25. For cach such ball, we trim
the hne sogment £5 botwoen 2 and 25 by pushing 2z 1o beca
the boundary of that ball. Once we are done, If 25 was pushed
all the way Into the ball b;, wo Increment the miss counter.
Octherwim, we sample & polnt 2* untformly at random on &g,
add 1t s o sood, and rosot the miss counter to 0. As before, 2*
s assignod & label and & radius before pushing It Into Q. When
the miss counter roaches 100, we discard the current point
and pop & new polmt from Q. This process terminates when
Q Is cempty. Pimally, we enforce L-Lapschitzness ca all nterior
smamples, shrinking balls as nocossary, before ropopelating Q
with all soods and repeating until no ball gots shrunk.



