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For the glory of God
What s Hhe K-AN ( K - Noovest Aleighbor ) algorsthm ?

T s abpe o el - bosed, leswivig whare He Dunctin, 75 ouly approrimated, locatly.

- T+ con be uged B bobh, ClossiPiadion, and Iegession. .
- ClossTreation : +he aukpd T & class wembaship +hek 76 classilied, by o plwality Vole o s Meighlors

- Repession : +he aulpd s 4 vae Hak s Hhe aerage of R veves} neighbors

How does Hhe K-An algorthm work ?

- Lk us Suppose +hah we ave expected, 4o Solie +he Jolluwiing ClassTcation, pioblem 5

k=2 | /___, Test doka. pouck

Xa

X’
- Mo glance, s essy o Say Hh Hhe dest dute. podh TS highly (thely classied 05 +he Closs 2.
- Noke Hhet Hhe decicion wade by eyebanl Judgement /
 The question, & “how does o ompdder Pigue ok the decicion by et 2
- The answer wautd, be as Phlowos : (7.e. by using +he K-AN algorhm )
) Specily Hhe hyperpmameter (k)

e.g. IN K=2, the algariHhm wil be loking D dwo posks Hhak are closest 4o the dest data peick.

5 Here, note Hhat +he algorrihm wasid, Jake one of distunce wekiics (€9. Manhotan distouce )
o alalde dustone behweer Huo pads i o way Hhak +he algerithn could, —%we ok whicl pats
ove Closest +o +he Yest dafn poidk-

eq. I} Cuclidenw dihuce % chosen os Hhe wehic, He olgorithm would, uge +he lluw’@ egldiw ;
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Dislance (Poud 1 PDTA'J) =f7£ (Po"wJ'l; ’Poﬁﬂ"lT)L

b) Delerie a class membarship based. on, Hhe selected; poisks
e.q. Jor Hic example, the algekithm wouid generate he output as o gieen class
* ohew applyiing Fhe KA algoreihm . Koep i wid, ok 1ovmalraad i T vecessan) Jo veduce o enek
velaked, +o Calm&knj ddonce belweaw, Hwo pords .

- Al Aax WormalT2ackTows 7 Aypically Veammended, 5

)(o\igfmﬂ. - Win ()
Kvowairaed, = ——————
max (1) - W (X)

Pres andy ous o Hhe k-AN algorviim
Aduswhages
- Ths ensy 4o Tmplemadt.
TR a tobusk algorrin espectatly i deals with Inge Uolowe o Haing dea.
- 3+ docs uob requive +o generalize o Wodel. (t.e. Wshuce - baced, Jeatiing )
& Thus, T 7 nok offected, by +he guatrly of dida..
DR aduawfoges
* T Ts challewjing +o chiose he best k piaweler properiu.
T T Compulatonally efersie especttly B o wusk oot b calaleki dedouce with, wouy ek poils.
&5 This, +here have bean masy aHoupls o reduce he Cmpulalont amplerhy

€.9. Ball Tee

Mgorthhms. o mploving +he eNicieuay of K-AN algertihm

Trhoduction

- As we dsaced; » even # Yhe k-AN Classier % . Smple algerthm Hhak caw. be appied: 4o 4 vaviehy of
engineeting pioblews » One Qnehy 7 +hat s Cmpulalinel opersiie

- To be wmoe sPecT-pTc, lebs see -H-e-hllowﬁg example. ;

Yy
® o
°
o o
o o
o ©
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; Hoe, +he queckion & " Grien Al posds i the Xy plare, Pid, a. paiv of poiicks with, Hhe stuatlest Euctidean deshvee”
~Tn Jock, We . employ Hhe Buke ~Farce algorhm 5 Hhus , he Fine complextley Ts O (%)
&> Bk @ we do beller T @se N Tawsas dvawakatly ?
- Aclually %ehauealm{., beew masy abewpls +o ousier Jhe guechon .
- We i be Heliing abod 2 oo Vepreseuleke algovilums (e.9. Bait Hae ) i s howel-toriben usfe
KD (k- Dimensinal ) Tree
. Tn ampuler science, KD Teee T 4 Spoce- povtrtioning data. Shuckure b orgauizig poicks i o, K dimeusond spoce .
- The KD Tiee T a by hee T which @leny yion-lead wode cou. be Hhaugie- of as Tplicrtly qenerating o, spiHing hyperplane
Yhok dritdes Yhe spoce o Hwo parts , Knouww as hath-Spoces.

-+ Why does Hhe KD Tree do beher Hou +he naiie (0°) approach ?
- The bastz e, T Hhak 7 veglecls o caladike some pozds thak ave Jar Now +he sample. peidt-
- How does T work 2 Lebs Suppose Hhek we wourk o Pids o, pot of priads Wity Hhe Smaliest dlance beveon, Jhom .

5 Nole +hat we Dick need 4o burtd, . kb Tiee wiy +he daka poacks n ovlr 4o Yud, ak +he poiie o poacks 5

Y ° ° o (® . P _
(] Pa H<h / \X? \
e
Ps P °
S
AN ®
PID -
4.7
Pu ® ® ® ®
EEPS— 4T<,> Pg Pq
. ‘. ' Pl3
o L
)

Sep 1) We begin by Choosiig @ hook node . ptaally . +he mediaw value T, X ax®s T seleched, .
5 Then we Spii +he dadw pozds ko +wo gioups .

Shep 4 Our Yesutting KD Tree will Jook Itke His . Alote that @ Hee shudlure i bebler How oller shuclotes .
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4 M hits poud, we have gevmm‘al/ Hhe kD Tiee M Nesiest Neighbering sanch.

Y ° ° o (0
0 o
/.\ . o
® \ e Py °

Rodius

R > Ra

- Tn His exomple, We used, & Ciicle 4o deliie « vegion, 5 howerer, Ths worth mentoning thak 7 woud be a. Spheve i, Hniee dinensious.
- This T Ybaal because We caw Sl elfiiating parks of ess (7. ddu pods ) Hhak ave vt Wesapy 4o be constleed as o amdeloke.

Ball Tree (T-e. aduanced, KD Tiee )
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 Alhaughy Hhe KD Tiee 75 an, swazing olgorihim +o Yeduce Hhe cmplecily of k-, Hhe obitous douwvstle o Hhe algobrm % relafed +o
Cwse of dinensionalihy -
% Tu, ohher wonds , 4he kD Tiee ouly works wen gliew 4hat K i Jansonsblyy <ol
- Tn geveral . +he KD Tice 75 effbctiie b 4> 2¥
- The Ball Tree has been, iihaduced 4o del with, Hhe Tsue velared 4o wee o divenstaly

- The Koy defeience Lehwee dwo algorHms 7s as fdias ;
- The KD Tiee paH#ions dute poads with (iHestaw axes Suck as X /v/2.
- The Boil Tree paHius deke poids with @ hested, seb off hyporepheies .
4 Beaawse of Hhie hypersphere shuckuie , the Bal Tiee & wote amplex Hhaw Hhe KD Tiee esectally M Mj e
e.q. Batl Tiee = 0 (Wlogw)
fkD Tee = O (N)

5 However, the Bail Tiee works well wrHe high R values (Te- Wigh JTmeusToualr@)

- For example ,
(ST spipt - Level |
4 °
2% gplit : Level 2
— 5 KD Tree
( Level 2 rode ) ‘ (Leuellwm‘e)
0 2WP Spl} ¢ Level 2 ®
k o
X

IST bypetsphere - Letel |

_QND hyPe\'SPhe"e : level 2
>Ball Tiee

Levet 2 node

X

1 St with 4 ball which asdaius an Hhe

Ty o make 4wo spheres in & Vessonable mannes /
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~ /

Ty +o make 4o Spheres i 4 Vessonable anvet /

- The specifiec e, (Te- Yensonabde wouver ) will dependl on, Hhe dype P gueskion, beng ansuwaed, and, Hhe diehbubiie, o dfa-
: Spedglfnj the coleria, 15 o diPNeutt Jask bk Hhere ave several hewighics Hhad pavttiion the dee, wen T packice.

© Tn genaell, T diws +o wiviwize he Jotal Uolume of s Tuteral nodes
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