
19 : Approximate Nearest Neighbors

Feb 5
,

2025

Jeff M . Phillips



Large Set Data 4 = Sp., pc, ... 4n3
Given a distance D : Xx * -> Aso

for a guery getNestNeshbor armin DP,PP

#NearestNeighbora p
,
(g)

-

4:
= $ p(s)

Set SCP sit .
Isl = *

(g , p) < D(g .
3) so

sno point pePUS has



IP) = n

AtNichests all OCPD
, refer

Tre-process : Spend O(n) time

Onlogn) time
near-liness

Build Data Structure A(i)

Then can ask NN queries of AlP)
-

quickly.
Ex: if PCT : Build binary tree

,
Queries

Ollogn)



CashicIdea Applies 4Cld &
,

small

Nd= 2
, 3

or d = 4
....

(2)- Heirarchy an
Dak

extending binars
tree iden

&
&

S
S

-a
S.

Red-tree

&



·



D



ApproximateNearest Wishbor

< error tolerance 2= 10 . 05
, 1)

D(dp(d,g) = v

or with some pet so

D(g ,
p)) = (1 + 2)v

the p's-approx NN



Nicho
Doea

!-
=
-

-
· Togoergx

zize & vor) n Voronoi Diagram .

Elipides)



Quad Tree

d i

ANN·↑#
↑ Library

~

(0
,
d (1 , 0)



Callengein High Dimension

Using Euclidean Distance
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· Maintain to nearest neighbors
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