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K-nearest neighbor

(입력, 결과)가있는데이터들이주어진상황에서, 새로운입력에대한
결과를추정할때

결과를아는최근접한 k개의데이터에대한결과정보를이용하는방법

K-근접이웃 (K-nearest neighbor, KNN) 알고리즘

- Linear regression, logistic regression

- Support vector machine

- K-nearest neighbor, Locally weighted regression

→Model-based Learning

→ Instance-based learning

𝑋𝑛𝑒𝑤 → 𝑓 𝑋 → 𝑌𝑛𝑒𝑤

𝑋𝑛𝑒𝑤 → 𝑋𝑆 → 𝑌𝑛𝑒𝑤
① ② ③

② ① ③
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K-nearest neighbor

1-nearest vs 3-nearest

New 
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K-nearest neighbor

x1 x2 Class

3 3.5 1

2 4.5 1

1 1 2

6 5.5 2

4 5 1

distance

1.5

2.69

2.24

4.61

3.16

3 2 ???

1st nearest

2nd nearest

3rd nearest

4th nearest

5th nearest
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K-nearest neighbor

- Instance-based Learning
→관측치 (instance)를이용한예측

- Memory-based Learning
→모든학습데이터를메모리에저장

- Lazy Learning
→학습단계에서실질적학습없이데이터만저장
→학습데이터가많을시메모리문제



UNICON LAB, Unmanned & Intelligent systems Control Laboratory

K-nearest neighbor : classification

Linear boundary KNN (k=4) boundary
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K-nearest neighbor : classification

KNN 분류기법

- 출력이범주형값
- 다수결투표(majority voting) : 개수가많은범주선택
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K-nearest neighbor : classification

k = 1
k = 3
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K-nearest neighbor : classification

①분류하고자하는관측치 X 선택

② X와인접한순서대로 K개의데이터탐색

③탐색된학습데이터 K개로부터 majority class Y 정의

④ Y를 X의분류값으로반환

KNN 분류알고리즘
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K-nearest neighbor : prediction

k = number of nearest neighbors
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K-nearest neighbor : prediction

LOL FIFA Star
Craft

Lineage Kart
Rider

A 7.5 7.5 7 9.5 8.5

B 7.5 7.0 7.5 8.0 8.0

C 8.0 7.0 8.0 8.0 8.5

D 8.5 8.0 9.5 7.5 6.0

E 10.0 9.5 9.0 7.5 7.5

F 9.0 9.0 8.0 8.0 8.0

Battle 
Ground

5.0

6.0

8.5

7.0

10.0

9.0

Distance

3.28

2.40

2.12

2.65

1.87

1.12

G 9.0 8.5 8.0 7.0 8.0

기존선호도 선호도
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K-nearest neighbor : prediction

①예측하고자하는관측치 X 선택

② X와인접한순서대로 K개의데이터탐색

③탐색된학습데이터 K개로부터평균을 X의예측
값으로반환

KNN 예측알고리즘
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K-nearest neighbor : parameters

- K
→인접학습데이터를몇개까지고려할것인지?

- Distance
→데이터간거리는어떻게정의하고측정할것인지?
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K-nearest neighbor : parameters

K가작을경우 : overfitting
K가클경우 : underfitting
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K-nearest neighbor : parameters

How to choose K?

- Classification

- Prediction
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K-nearest neighbor : parameters
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K-nearest neighbor : parameters

- 거리측도방법
→ Euclidean Distance

→Manhattan Distance

→Mahalanobis Distance

→ Correlation Distance

- 정규화 or 표준화
→특정변수들이거리를결정하는것을방지
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K-nearest neighbor : Euclidean distance
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K-nearest neighbor : Manhattan distance
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K-nearest neighbor : Mahalanobis distance

- 변수들의공분산을고려하여거리를계산하는방식
- Covariance matrix가 identity matrix이면 Euclidean distance
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K-nearest neighbor : Mahalanobis distance
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K-nearest neighbor : Mahalanobis distance
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K-nearest neighbor : Mahalanobis distance
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K-nearest neighbor : Mahalanobis distance
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K-nearest neighbor : Correlation distance

−1 ≤ 𝑟 ≤ 1

- Pearson correlation을거리측도로사용, 데이터패턴의유사도반영가능

- 데이터의 rank를이용하여계산
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K-nearest neighbor : Weighted KNN

- Classification

- Prediction
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K-means clustering

• 군집화(clustering) 알고리즘
• 데이터를유사한것들끼리모우는것

• 군집간의유사도(similarity)는크게, 군집내의유사도는작게

k-means 알고리즘

1. 군집의중심위치선정
2. 군집중심을기준으로군집재구성
3. 군집별평균위치결정
4. 군집평균위치로군집중심조정
5. 수렴할때까지 2-4 과정반복
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K-means clustering
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K-means clustering
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K-means clustering
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K-means clustering
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K-means clustering
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K-means clustering
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K-means clustering
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K-means clustering

k-means 알고리즘
- 𝑖번째클러스터의중심을 𝑖, 클러스터에속하는점의집합 𝑆𝑖을라고할때, 
전체분산

- 분산값 𝑽을최소화하는 𝑆𝑖를찾는것이알고리즘의목표

- 과정
1. 우선초기의 𝑖를임의로설정
2. 다음두단계를클러스터가변하지않을때까지반복

I. 클러스터설정: 각점에대해, 그점에서가장가까운클러스터를찾아배당한다.

II. 클러스터중심재조정: 𝑖를각클러스터에있는점들의평균값으로재설정해준다.

- 특성
군집의개수 k는미리지정
초기군집위치에민감
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K-means clustering


