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def classify_image(image):
# Some magic here?
return class_label
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def train(images, labels):

return model

def predict(model, test_images):

return test_labels
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import numpy as np

class NearestNeighbor:
def __init_ (:cl7):
pass

def train(scl7, X, y):
""" X is N x D where each row is an example. Y is 1-dimension of size N """
# the nearest neighbor classifier simply remembers all the training data
self.Xtr = X
self.ytr=y

def predict(:clf, X):
""" X is 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(num _test, dtype = self.ytr.dtype)

# loop over all test rows
for i in xrange(num_test):
# find the nearest training image to the i'th test image
# using the L1 distance (sum of absolute value differences)
distances = np.sum(np.abs(sel?.Xtr - X[i,:]), axis = 1)
min_index = np.argmin(distances) # get the index with smallest distance
Ypred[i] = self.ytr[min_index] # predict the label of the nearest example

return Ypred



import numpy as np

class NearestNeighbor:
def __init_ (:sel7):
pass

def train(sclf, X, y):
et K28 Nex D where each row is an example Y is 1-dimension of size N """
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# the nearest neighbor classifier simply remembers all the training data

elf.Xtr = X
:';:ﬂ‘a'\r-ytr y

def predict(:clf, X):
""" X is 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(num _test, dtype = self.ytr.dtype)

# LO over 3 L TestT rows
for i in xrange(num test):
# find the nearest ?'ﬁ;v;ng image to the i'th test image
# UsS1ing the 11 gistance (Sui UTV absolute value differences)
distances = np.sum(np. abs( Xtr - X[1,:]), axis = 1)
min index = np.argmln(dlstances) # get the index with smalle nce
Ypred[i] = self.ytr[min_index] # predict the label of the 3mf

return Ypred
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import numpy as np

class NearestNeighbor:
def __init_ (:sel7):
pass

def train(se¢lf, X, y):
""" X is N x D where each row is an example. Y is 1l-dimension of size N """
# the nearest neighbor classifier simply remembers all the training data

self.Xtr = X
self.ytr = y

def predict(:clf, X):
""" X is 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(num _test, dtype = self.ytr.dtype)
loop over all test rows

foz {A}: xr?n'ge(ijtteSt?‘< image to the i'th test image Xﬁ@“‘/l\jw )Li)i @T%:

# using the L1 distance (sum of absolute value differences %&%ﬁé@ )L)llé/? @T%

distantes = np.sum(np.abs(self.Xtr - X[1,:]), axis

min index = np.argmin(distances) # get the index with smalle stance f)ﬁ\ /)HIJ :ggy;ﬁ @ {% [é]/\] 7'5’3://}5

Ypred[i] = self.ytr[min_index] # predict the label of

return Ypred



import numpy as np
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B 414 %
de:agglnlt__( ) () }tj‘%f;PJ//\‘ﬁﬁéﬂzﬂ ,

def tra1n( b Xy M) J ‘~)¥F
' X is N X D where each row is an example Y is 1- dlmen51on of size N ' 4%‘)%7<é; ]\ 9
Xtr = X
ytr =Y N
ek Ao WE: 0(D)
e pre ict(self, - \
" X is N x D where each row is an example we wish to predict label for """ jﬁﬁ:ﬂﬂti () <]->
num_test = X. shape[O] B _U]| Qﬁ: . O (1>
: \ k ‘ ; tput tvpe matches the input tvpe . N .
Ypred = np. zeros(num test, dtype = self.ytr.dtype) fﬁiiﬂ[ . ()(}{)
"L T o et ot e o e 17 et i il 0(1)
# U 10 e L1 aistant : . \]é\.
distances = np.sum(np.abs(s: Xtr B X[1 ]) axis = 1) D. -U l %% ) ()(Pq)
min_index = np. argmln(dlstances) ot the index wi 3llest distance fﬁijﬂ[ . ()(]Q)
Ypred[i] = self.ytr[min_index] # predict the label of the nearest example

return Ypred



import numpy as np ,
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S N (AN S
class NearestNeighbor: EK 3& 7l3 ]7 <
def _ init_ ( £):

Q: ﬁ%N/\?ri%,

def tra1n( b Xy M) J Al }EF
' X is N X D where each row is an example Y is 1- dlmen91on of size N ' 4%‘)%7<é; ]\ 9
Xtr = X | i o : o
ytr =0y .
A lgk: 0(1)
def predict( elf, X): N
" X is N x D where each row is an example we wish to predict label for """ fﬁiZM[i ()(:l>
num_test = X. shape[O] B U'| %f . 0 <1>
:  k = the output type matches the input type . R
Ypred = np. zeros(num test, dtype = self.ytr.dtype) fﬁiiﬂ[ : ()(P{)
for i in xrange(num test): N
# find the nearest training image to the i'th test image ﬂiyﬁ\“\ O(l)
distances = np.sum(np.abs(s« Xtr - X[1 ]) axis = 1) I)' -U ] %% ’ ()(Pq)
min_index = p. argmln(dlstances) et the index with smallest distance fﬁizﬂ[ . ()(]{)
Ypred[i] = f.ytr[min_index] # predict the label of the nearest example

return Ypred



import numpy as np o

class NearestNeighbor:

B 414 %
def _ init_ ( r):
pass Q: X‘T%N/]\ﬁfﬂa

def train(self, X, y): Ul éﬁ\ﬁn?ﬁ]ﬂUﬁ)}z
""" X is N x D where each row is an example. Y is 1l-dimension of size N """ %7\5 g > 9
f.Xtr= X
elf.ytr=y

, ANS: JI[Z: 0(1),
def predict(sclf, X):

""" X is N x D where each row is an example we wish to predict label for """ fﬁiiﬂ” . ()(PQ)
num test = X.shape[0]

9pred = n;>.ze‘r(‘)s(n‘un‘1_test, dfypé = ‘.‘)rltvr.dt).(pve)‘ | N ﬁ#%;{:ﬁ% , %i
# Lo over all test o 1%L 4% EA
for 1 in‘ yange(@mftg*\st{): ) - L u%‘t?ﬁfmlj BT\I—Z}E):}E{

g e L it ) ot e B, T

distances = np.sum(np.abs( f.Xtr - X[1,:]), axis = 1) S N
min index = np.argmin(distances) # get the index wit 3llest di > fg’&%ﬂu%gﬁ
Ypred[i] = self.ytr[min_index] # predict thi 1D¢ f the nearest exa -

Y

return Ypred



import numpy as np

= 3 AT 4 3 B2
class NearestNeighbor: Eﬁjﬁ ~ ]7 <
def _ init_ ( £):
pass

def train(self, X, y):

""" X is N x D where each row is an example. Y is 1l-dimension of size N """ ;%§-i;F“f§; ;ff‘jéiqu‘)%%

elf.ytr =y

def predict(sclf, X): _,/]\72‘%—1%%

it X is N x D where each row is an example we wish to predict label for """

num_test = X.shape[0] httpS://githUb.CO
§préd = ‘ﬁb.qzé‘r(‘);(r‘mlun;»_te‘st, dtype =“ el '.‘ytrv.(‘j'typéf S m/facebookresear

ch/faiss

for i in xrange(num test):
# find the nearest training image to the i'th test image

FF 4
| /

distances = np.sum(np.abs(sel?.Xtr - X[i,:]), axis = 1)
min_index = np.argmin(distances) # get the index with smallest distance
Ypred[i] = self.ytr[min_index] # predict the labe the ne t

return Ypred
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Karpathy and Fel-Fei, “Deep Visual-Semantic Alignments for Generating Image Descriptions”, CVPR 2015
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f (x,W)=Wx+b
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