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Class Nearestheighbor:
def _init_(sc11):
pass

def train(sell, X, y):
% X 15 N x D where each row is an exasple. Y is 1-disension of size N ***
# the nearest neighbor classifier siaply remesbers all the training data
self.Xtr = X
selfuytray

det predict(scif, X):
"* X 15 N x D where each row is an example we wish to predict label for **
num_test = X.shape(0]

# lets make sure that the output type matches the input type
Ypred = np.zeros(nua_test, dtype = sel.ytr.dtype)

# Loop over all test rows
for 1 dn xrange(nua_test):
# find the nearest training isage to the
# using the L1 distance (sum of absolute value differences)
distances = np. sua(np.abs(sel1.Xtr - X[4,:]), axis = 1)
in_index = np.argain(distances) # get the index with ssallest distance
Ypred(1] = self.ytr(ain_index] # predict the Label of the nearest exasple
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K-Nearest Neighbors

Instead of copying label from nearest neighbor,
take majority vote from K closest points
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Setting Hyperparameters
[ Your Dataset

Idea #4: Cross-Validation: Spiit data into folds,
try each fold as validation and average the results

[ fold1 | fold2 [ fold3 [ fold4 | fods |  test |
[[fold1 | fold2 [ fold3 | fold4 | folds |  test |
[[fod1 [ fold2 [ fold3 | fold4 [ fold5 |  test |

Useful for small datasets, but not used too frequently in deep leamning
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Example of
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5-fold
for the value of k.

Each point: single
outcome.

The line goes

through the mean, bars
indicated standard
deviation

(Seems that k ~= 7 works best
for this data)
- cusge of olhau»‘w’uunlrb} K-Nearest Neighbor on images never used.
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Example with an image with 4 pixels, and 3 classes (cat/dog/ship)
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f(x,W) = Wx + b

Stretch pixels into column

Array of 32x32x3 numbers

(3072 numbers total)
Hard cases for a linear classifier
Class 1: Class 1: Class 1:
number of pixels > 0 odd 1<=L2norm <=2 Three modes
Class 2: Class 2: Class 2:
number of pixels > 0 even Everything else. Everything else
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