Berud Howmars
jé‘razlova'h

7[/25)2022

| O3;Lfc7' AND MATERIAL FI GENFUNCTIONS — Co wi' 4.

._L__?fZQ clen, €L en -Fuhc'l'fovp_v

amnd Meural metworksiin

Supe?Pos[f‘[oh c-,e ?ene-—
ralized Vovorno? Less@lla—
£l:°‘1 o-ﬁ'/:hvee desles an A
bz WQY? _ﬁ'fncc pay‘ff{i’oh
éveclw.‘éh ax:’.r—al:z,nei
ed?esl.‘

2
~e 4
T k:[e -rz
®
i B

T;Le Covrvrcr

cells o-f

the spatial su £

Sl
eleVIESEsss cnhevid Lhe Zhalcx

alnitd o-f z‘Le

3-'79_ tbhe #ile 7":?7721, e (%,
This exarmple involver
Zhree clisks)elasses, 4,23,
Q‘Hﬂ( -é/'xc rYesu l‘tlfh} (/o\foho(:
Zessellatiom. §& %s me ¢
mecessary Zo Comrui-c
f“!e acéua { f‘c’ lt bou'n—
ddanrless one mustonl
determ {ne the nolee
of the closest clasg
odis k Fov cach cell eovr-
Mer P alid, "Histo gran
?ez'n’é";a Lies in a cell
with Cormer poiniy with
c"h dex 3, Tll!/;farg’ Ox €
coneludes tha -/—“ZD Testdes
£_"'.I_ the vora"nel Zile O*F
.552’».7£e class 3,

In our afflicqzl?o»., we ca»n use a
/)ZeraycﬁZCal S})GIZL-QZ data stvucture
fo o/zzlcvwzwae zéée f:‘.‘[c 7.‘447.Z Coly -~

tains a

given um classifiedd point
7‘/_)_ This criterion ca= be adspted
fov o/ecZSZOH-%a/ﬁ’hj/: ’f the cell
of the spatial clata structuve

Zhat contains Zhe 7»4'»:{-/? s
a cell that ¢s a ‘class-¢ celé'
zfleo,_z,: wildl be asrumed £o
Lie in the Zile of the disk

i Cow 'Z'%im’;»a, the .cla:r-z Sa onplc-f.

é-
We Yust recall that Zhe ?aal s 2o Aavc

Q SPa.leQZ Adata struetuve Zh_?lacc’

7>7e-¢om7>u'l-td and stoved v Zhe

aterial .°(Q+aéqfdl So Z2hat we
CTam 0’0 ’iélr@ —follow[\.,J:
(2) detevmine dhe tile that

Contalns 72. ch ln?qvf‘ﬂ-mic

Search 2ime via a Cree

cdata I'fruc‘l‘mrc) an o

(i) Adeteramine w‘:(lu—ry? s

imdeed a clasi-0 poiné,

b}, deck:n} wlcz‘Aerﬁ) s
outside the odisk at Zhe tile's

c en‘é@r.




\Bernd#czmam—n ol 7 7/ 25 /2022
Sf*a‘f‘ovawn

e Og;lECT AND MATERIAL FICENFUNCT IONS = Cond'al.

'_é_".f‘z“ elam e:fjsl.fu»c'f;oy,_y The Co"m}m{'a'f[ov, bl repr eSentation

anol meuvral metworks:,..

°'F a everallzeosl Vovo 8 i c/iq vaw,
SZvane;zL Case conside= ? 7

’rin? onl} ove material fe.r.re[la fiam s /VOT our ?oa/. Our
class = zoa,/JJc'h Zhat i3 1
Zhe Sfﬂ{c'al o/ov-.a{noh(} ?‘Yl-’”" ‘?"} ?OG( d-'L,' ‘Llln'.r Po«‘»z’ Cic 2.‘4:
cmcludesr one dish -F_o_v_ r i

class—] samples: O/C.St.}’h of av effective an d effi=
&
* l < s Ct'e'h_Ll WGJ/ Z(o ala'/:r'n”'hp whbedher
o e 2 UL VBT
PR Lastuny %o, ¢/ e "hi
/ /’/,// 2 7 a ')th' M € QJJgfae LJ{D?Y&%
o Elets
L et e e Daa )
s O MRS
ﬁ/ //j /;vf%é@/ c'.e./ a NON-THREAT ?olﬁ-zl. The
S B L et
V///,?/-{/?j/// o Stvuctuve of o Veriso? Lessellation
T
//"/V/¢ ///’E/-/// 'hveye[ ServesS as a Ver Le/ 754./ Coh -
L T 4 )
’ T -1= s
?//{/44/ 2'/// Cele foy zll,c /e_rz;—h o-f a® C«/Joﬂ'z‘[m.

Po[h{-/?_[s a €lass-O fov our classifieation ?voéleh, The
peint whevn L4 (ies tuside

©ne o;fz‘l,e Shaded cells. 'sz“"e-f ([eqft’:) leuxérazle) at ane aL-
7’02»{/7{_)_.?07!9%*2@1{ Lies S s P e
inside the odisk @ stvact level, £h e f?/oe of hicraie he -
wbhea ¢4 resicles (o on e

off Lhe cells w:#?__?’_’ : cal S‘]):.L‘Za( deta ctvictdure £hbad 2s

Cells are meo lov, er _s'ué-

divided when all thecr sufficient fo ""0/”“"‘*’; our preblen,
eo(}ef Lave th}’é}yf < g, S

S

—

Th[s’ 5'[)'«::{'473 vesults

\

\ \\
\. &
AR
\\,

RTL [RTR

NN

—fy”,, ;r-e]eea{eu(/]—xfl;’f!:»,_}.
‘regfo;,.r Lo /e-,fz/ (L),
rightUR), botton, (B) and

SANN
N
N
AN
NN AN AN

N

N\

A
DAY

N\
NS

WY

\

(AT
By S
\:\ \\i\\\\
\\%
AN
SN
\ \
QAR
R
/ 7
L

&i\
A\
)
2
N
\\\\ §
QAN
=
e

\
-
\

R3B

\

N\ ?
A\

N
:\\\\\
NN
B

\

\

W
W

\
N\

\\\\\\ AN\
A\§
N
\Q\\\ \
W
N\
N
N

L

\)
AN

é_ff {7') .ft/l're?t'nh!. Thes

5?»»,},/:: Scernario sl:owJ

3
\ RT ;S;;/;‘t‘flh}.ujcc/zél:yct éz.k;e.r

N
\

o

_cl.a!.r"o 7‘61 hw:,{la::-l R
awd class=2 Tegions (A sks)
And '.2")’0}2611;;P Zhszdc'?!

an d Lthe »esa H':;,} Z.L'ree,



Stvatovan

7/26/2022

» OB}ECT AND MATERIAL FIGENFUNCET)ONS = Cont'd.

‘[o})Zacieﬂ. e:.’?ea,fa» ciovc The Az—»,av? sald Azvisio, (s‘kb-)fyeg
T Bnoll mredvall metWar ks, 55 s i
f:v the ‘X)/ guadva»z’-/slnéve}[oh
UPP ey-'n’?lrl-_?uqs/vm..i of

foure fvow vevitus pase Shows 5 Zhe -FZ ure (/e-f{‘) e
ib?o{-i-o-n—. -FZ}‘:te': 4 7 —}——_-—

£ i
Rl ; *———'2 e Part of tvee for

////’//7j//
4???. 2 e \* 3 RTL 're?fows close
Eec s BaAc N ATRY
//%/%2... foz’SKz
s \e | e
ZWFO/ : R
i ST TRT
ﬁ/////////f; i
7%// — e
é/// 5///4/ GPERTRTL RTRTLT RTRTRZ RTRTRT

X, W S

"h thils scesnarie i L vlas, lposuZs”
X Sub division o-F_ flltﬂ ! ¢ P
‘guaalva—».-é o-F_Sfﬁce_f__ o-F CZQJS -2 Sa'mf[es lic insid e the
showa, om 7>~rev£ou; ?a e
'lZf-'é, Aoz‘t‘o‘m'.zi‘haz} skedched redd c/l.r/(’ Disk b 4 Here,
Subdivision 3 pevform e e s
L} alwa .rul{'c?r'nfét:; Sf“"{":“z Su_é&llv[-\’fozh Bl Ller’mz-»,aéeb{
Srl:Hch in X, = and x,~

~oliv eetion,

(8‘[[1@[1‘ "Yeacﬁnec()) an d .Z)I.S'I(_z

Lielc gl dtvie ly 2h vegiom RTIRT b

® BINARY SEARCH FoR pe

/T)arz‘[qllj in each of Zhis 'Yege‘m,'s

l. €S2
P es =
y 7&0‘“’ ?‘Ya'no(clu'/ Yen, Z-E.j ?T/? 11‘8/
2. /? & L .2 %0
3 552 RTR TLT, RTRTRB and RTRTRT,
e & ¢ %o
5 i PTL2 When Searckzo-.} -FOV]P in the
5 F € b3 o6

5| ple RTREF é"ree) P does mat Satisfy any

6. p eRTRTL? yes of the class=0 subregions!

Sp atcal cono(::‘:ou:; the search
yiel ds 2he vesultp € RTRITL R,

One mus? mow oddetermine whether
PEDISK2 o+ mot.

3 /pé‘?T?TLB? yes

”o. of Co')hfqv:_{c'nr — 4

7 = l+lo;2_6‘f.




Bernd Hamann 7/26/2022

SZ“raz"o van

® O3 JICT AND MATERIAL FIGCENFUNCTIONS — Cow 'L,

‘&?Zaczahei f:,fu»,cl‘icm: .”OT.E. 32, C'reai‘?.'h} C LZ’har}‘

am J 'Ppeuval T g{-works: o e

Zvee sfdructure for a L::—mr;
Ge'nem—al s;oaz‘;a( subd:- S ——— T -
caldi Subddiyvide
2he dormain Space in such
a way Zhat c€lassr=0 cells
Qy e GS_{-q-.y?__e. a s Po.{:.‘gle
aned ave'yery €lose’ 4o
all cells Co;‘{aih:» z’/;t
Azsks for classer ) 2,31.._
DISK |

:‘fai'ial Subdivision metho d

VL‘J' Comn

-Fov g,e»nerah‘n} a f:»:fe, Aiscvete @

representation of <pace, ONE
CAN PERFORM A PolnT SEARCH
IN LOGARITHMIe TIMNE .

P |

?e? eateed éivmr} subdivision

"]p cells comdaltininga sk,

e.g.,

Cxa mp lc’

Ce 12_ Co'l-.'l‘ﬁlh;h

=1

$’$K ‘ l-.‘} 1‘/}6 Jlruwa,
shouwld end when a
Par;‘ oﬁ

Zhe odick has am edye with
a lenmqgth Valae simalle. thay
Zh e J:J/('J' a/Zau..e‘éer, 2.

N\
)

\

W\ \

-5

=5

POSS&'L[C ‘L’ﬂ“‘m:h al subodive-

Sibi, Ce u{’:;un £l06ur for a 25k,

o — 7% 'Il
5 o aR
///é// stk féf?'z,f" B Several Z'by/«oov{-aﬂa{- asp ects of 2he
///é///-/(/ )2
/////7/@5///7}4 oz P

/ L= 7/'/4/}‘/2.7/ ree co)?S'LlYkC{(:qu amod {}76 {yce_ S re-

/v — -

-; /‘5//'4(/ LS ?chc‘»{*a{[Oh Aavg ’),p-fyetl LCch olis—~
e 7 tail:

// ///_;// i Cusse IR o[c Q(,Z.
s a2 i

1 LEnss P

/7//////5/,/ ///Z/ -+ ®85¢}'n o.ﬁ 74 S?ace—/'w/emorg—
?/}//// //‘;/i =

= A T LT e =efficientdt Jata stvucture o stove

the Zree

Eeffhiz‘i:on o-,f X By o e ferﬂn:—-

Mation Co‘ho(:.'ttc'cu. {o Ae wused

for stepping, spatinl culdivisie:

= Co’h-"r.'o(er[‘h,; istyels Jihe sllzes

of alZJ/(J; OVCVZG/:PZH} a/[.r/(.r;

"’e;uzved Guod Miwiwal

Vqluc a-ﬁ

£ (2eizsnlal lcell e'/zc Zeh; th )

Cow;:?cxi%} o-}e a‘p,_(:_?; deate

JCA e me 25/74{

6ue musit use

Whenever class .rc,u,r(e anod o(a':k

dq 'Z‘a CAQ%_}S,..




3&’)—% oL Hn’mn'ho—,

S'é‘ra{-ovqm

=to ~ Zl27/2022

] OBZECT AND MATERIAL FIGCENFUNCTIONS — Cont'd.

® [quaciam e.‘.g eu'Fm-. citcans
amd meuval metworks:,

,'n. Zfbe case o-F cla.y:es z‘lmf

Gre Lay‘,{ Lo cla.f.rtrej'/»qnj
%o Je?qraz‘e, ZhecyPhesto =

Yan

otnt" disks can po=
SEe LK S

Zentla ({} :'ther.rvcfloVer /o])-;'

Scenario wheve twe disjs

} Samples o £
*ég}oe @ é;fc © in-
Levseet. A meanin £ul
Zevamimation Condition
-Fov it.‘?}:f."_". Subclivicion
can be cdefined the
Iminimal ed}c leu;iﬁ_gf.
the "("Iki‘ éQ"hd “g}_ég!’
-For exa%rle— ,e f

soe

Usimg arbitvar 5/02;'19
Y a lu e m -Lel-wr.e-». fov
L:‘)‘ay} Sk&d:y"r;b‘h:

d

r=t——{]-

4he co ho[:'-{:;‘b n

26 only use €dge midpoints
£or s‘gltt‘é.‘uj,g.— 7

szzw; up

The e)la'»rfle Showns 2% 2be le-fz_"f""‘
=¥

).
G-f.foc.iaz"eo/ 54%7/: J'efs' 4¢;1‘o?nﬂc—.

whre Chyveldver Lwb elasrioc with

7201.'1, LL.'.s‘czl.r, wetd Aou‘bo/"n; Lrsks
Fhat Zrntervsect. T/Hf:l Zbe class

S e;; Gvation / ela .L{’c'?et’Ca-'llc'Dh_ frol/m}
is harot ™ ct least ot Lh:e .r/:e._

cifie scale— and eme musd use

a tevmimation eviderion, for spa-
£ial ecell subidivision that applics
to unions of diske that intevcect.
[ Weip imeyeasing mumber of ma-

tloirbl eloclies fmile ded 2. Fh s
cZa.r.rg‘fZ cation Pre Ller and with

Cm crea.r:n}z;, semcdar SCaZe-.s/oe-
————emrm,

c;.’f“c COfoicfch'lL AZJ éoa_va'n..r o.f

Certaimn %az‘rria/.r) casesr with
Z-n:?-rr.recz’-:."aj Azcks will _Z_w:r_u;s‘f.’
ONOTE, The dimension of the

‘s?af'ial) domain Space We are

comcevned with ls 2iven L; the
Nnumber D,E- I'u’.s‘fo?rq'm Atns’e.g.l
8Y Al the same £¢"he, 2he

g£ material classes s "sm.all."
A'n e\efztfehi‘, more 3emeral subd:-

Yision method an o :f‘rnct‘uve are
needed.

’”“h‘ev

® o -




