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cosing n
2 similarity Batch 2
Question2 | § — B —» b, How old are you?

g :
Are you seeing me?

Where are you?
What time is the game?
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Computing The Cost

v = (1, d_model)
Batch 1 :

What is your age?
Can you see me?
Where are thou? 13

£
[ ion 1 [~ E — 1
Question 1 g @ v, > When is the g4 me? 1.4

11

12

S 9 9 d©

B simiarity | Batch 2 2
Question2 | § — B —» p, How old are you?
5

Are you seeing me?

2.1

r

Where are you? 2.3

What time is the game? 7,,
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Hard Negative Mining

s(v1, U2)

_1/09|-08|03]|-05

_2|-08|05)|01]|-02

3103 |01]|07]|-08

4|-05|-02|-08]10
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Hard Negative Mining

mean negative:

s(vy, U : :
(1, 02) mean of off-diagonal values in each row

1|09 |-08|03]|-05

2|-08|05]|01)-02

3103 |01]|07]|-08

41-05|-02)|-08| 1.0
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Hard Negative Mining

mean negative:

s(vy, U : :
(1, 02) mean of off-diagonal values in each row

_1{ 09 |-08| 03 |-05

2|-08|05]|01)-02

3103 |01]|07]|-08

41-05|-02)|-08| 1.0
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Hard Negative Mining

mean negative:

s(vy, v . .
(01, 02) mean of off-diagonal values in each row
v
1
12 3 4 closest negative:
1{ 09 |-08]| 03 |-05 off-diagonal value closest to (but less
2|-08|05|01|-02 than) the value on diagonal in each row

3103 |01]|07]|-08

41-05|-02)|-08| 1.0
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Hard Negative Mining

L original = max (s(A, N) — s(A, P) + a,0)
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Hard Negative Mining

L original = max (s(4, N) — s(A, P) + a} 0)
diff
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Hard Negative Mining

L original = max (s(4, N) — s(A, P) + a} 0)
diff
L, = max (mean_neg — s(A, P) + a, 0)
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Hard Negative Mining

L original = max (s(4, N) — s(A, P) + a} 0)
diff
L, = max (mean_neg — s(A, P) + «a, 0)
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Hard Negative Mining

mean negative; mean of off-diagonal values

L original = max (s(4, N) — s(A, P) + a} 0)
diff
L, = max (mean_neg|— s(A, P) + a, 0)
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Hard Negative Mining

mean negative; mean of off-diagonal values

L original = max (s(4, N) — s(A, P) + a} 0)

diff
L, = max (mean_neg|— s(A, P) + a, 0)

L, = max (closest_neg — s(A, P) + a, 0)
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Hard Negative Mining

mean negative; mean of off-diagonal values

closest negative| closest off-diagonal value
L original = max (s(4, N) — s(A, P) + a} 0)
diff
L, = max (mean_neg|— s(A, P) + a, 0)

L, = max (closest_neg|— s(A, P) + a, 0)
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Hard Negative Mining

mean negative; mean of off-diagonal values

closest negative| closest off-diagonal value
L original = max (s(4, N) — s(A, P) + a} 0)
diff
L, = max (mean_neg|— s(A, P) + a, 0)

L, = max (closest_neg|— s(A, P) + a, 0)
Lpa = L1+ L5

@) deeplearning.ai




Hard Negative Mining

Lrai(A,P,N)=L+ L,
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Hard Negative Mining
Lrai(A,P,N) =L+ L,

m
J = Z Lra(AY, PV, N©)

i=1
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Classification vs One Shot Learning
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Classification vs One Shot Learning

Classification

Classify as 1 of K classes
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Classification vs One Shot Learning

Classification One Shot Learning

XN~

— | No
:-:/l‘—'

Measure similarity between
2 classes

Classify as 1 of K classes
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Classification vs One Shot Learning

Classification One Shot Learning

XV~

— | No
:-:/l‘—'

Measure similarity between
2 classes

Classify as 1 of K classes
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One Shot Learning

No need for retraining !
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One Shot Learning

No need for retraining !
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One Shot Learning

No need for retraining !

Learn a similarity score!
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One Shot Learning

No need for retraining !

Learn a similarity score!

s(sigl, sig2) > 1
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One Shot Learning

No need for retraining !

Learn a similarity score!

s(sigl, sig2) > 1
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One Shot Learning

No need for retraining !

Learn a similarity score!

s(sigl, sig2) > 1
s(sigl, sig2) <7
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One Shot Learning

No need for retraining !

Learn a similarity score!

s(sigl, sig2) > 1
s(sigl, sig2) <7 XK
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Dataset

Question 1 Question 2 is_duplicate
What is your age? How old are you? true
Where are you from? | Where are you going? false
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Dataset

Question 1 Question 2 is_duplicate
What is your age? How old are you? true
Where are you from? | Where are you going? false
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Prepare Batches -

What is your age?
Can you see me?
Where are thou?
When is the game?

Batch 2
How old are you?

Are you seeing me?
Where are you?
What time is the game?
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Prepare Batches

Question 1:
batch size b

Question 2:
batchsize b

@) deeplearning.ai

Batch 1
What is your age?

Can you see me?
Where are thou?
When is the game?

Batch 2
How old are you?

Are you seeing me?
Where are you?
What time is the game?



Prepare Batches

Batch 1
What is your age? gl a
Question 1: Can you see me?
batch size b Where are thou?
When is the game?
Batch 2
How old are you?
Question 2: Are you seeing me?
batchsize b

Where are you?
What time is the game?
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Prepare Batches

Batch 1
What is your age? gl a
Question 1: Can you see me?
batch size b Where are thou?
When is the game?
Batch 2
How old are you? g2_a
Question 2: Are you seeing me?
batchsize b

Where are you?
What time is the game?
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Prepare Batches

Batch 1
What is your age? gl a
Question 1: Can you see me? qlb
batch size b Where are thou?
When is the game?
Batch 2
How old are you? g2_a
Question 2: Are you seeing me?
batchsize b

Where are you?
What time is the game?
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Prepare Batches

Question 1:
batch size b

Question 2:
batchsize b

©) deeplearning.ai

Batch 1
What is your age?

Can you see me?
Where are thou?
When is the game?

Batch 2
How old are you?

Are you seeing me?
Where are you?
What time is the game?

gl a

gl b

q2_a

g2 b



Prepare Batches

Question 1:
batch size b

Question 2:
batchsize b

®©) deeplearning.ai

Batch 1

What is your age?
Can you see me?

Where are thou?
When is the game?

Batch 2
How old are you? g2_a

Are you seeing me? g2_b
Where are you?
What time is the game?



Prepare Batches

Question 1:
batch size b

Question 2:
batchsize b

ing.ai
®©) deeplearning.ai

Batch 1
What is your age? gl a

Can you see me? gl b

Where are thou?

When is the game?
Batch 2

How old are you?
Are you seeing me?

Where are you?
What time is the game?



Prepare Batches

Question 1:
batch size b

Question 2:
batchsize b

®©) deeplearning.ai

Batch 1
What is your age?

Can you see me?
Where are thou?
When is the game?

Batch 2
How old are you?

Are you seeing me?
Where are you?
What time is the game?

2_1

r

2.3

2.4

1?1= (1, d_model)




Siamese Model

Question 1

embedding
v
LSTM
Y
<

FD?II‘I? -
similarity

Question 2

embedding
'
LSTM
'
<
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Siamese Model

Create a subnetwork:
2 1) Embedding
- s
Question 1 B =—1G = — P
£ - 2) LSTM
cosine
= similarity
S s
Question2 8 —» B — p
E - :
@
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Siamese Model

Create a subnetwork:

2 1) Embedding

- s
Question 1 F@=—1 = — NP

- = 2) LSTM

- ¢

o similarity "’ 3) Vectors
Question 2 08— E —> v

= = :

@
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Siamese Model

Create a subnetwork:
> 1) Embedding
= =
Question 1 F@=—1G = —> g
B = 2) LSTM
-
o similarity | ° | 3) \ectors
‘ = s
Question2 P B —» B,
£ 2 ‘2 4) Cosine Similarity
@
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Siamese Model

Create a subnetwork:
2 1) Embedding
= s
Question 1 @ —>1 G —> v,
£ = 2) LSTM
- =
o similarity | ° | 3) \ectors
‘ = s
Question2 P8 — =
2 2 ‘2 4) Cosine Similarity
@
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Testing
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Testing

1. Convert each input into an array of numbers
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Testing

1. Convert each input into an array of numbers

2. Feed arrays into your model
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Testing

1. Convert each input into an array of numbers
2. Feed arrays into your model

3. Compare v,, using cosine similarity
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Testing

1. Convert each input into an array of numbers
2. Feed arrays into your model
3. Compare v,v, using cosine similarity

4. Test against athreshold T
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