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Introduction

• “Scene understanding”

• Purpose of attention?
• allows for salient features to dynamically come to the forefront as needed.

• “hard” attention & “soft attention



Model - Encoder
• Model takes a single raw image and generates a caption 𝒚 encoded as 

a sequence of 1-of-K encoded words.

• Caption : 𝑦 = 𝒚𝟏, … , 𝒚𝑪 , 𝒚𝒊 ∈ 𝐾 dimensional

• Image : 𝑎 = 𝒂𝟏, … , 𝒂𝑳 , 𝒂𝒊 ∈ K dimensional

𝐾: vocab size, 𝐶: caption length 𝐷 : dim. of representation corresponding to a part of the image



• The features are extracted from a lower conv layer unlike previous 
works which used a FC layer



Model - Decoder

• Use a LSTM that produces a caption by generating one word at every 
time step (𝑦𝑡) conditioned on a context vector ( Ƹ𝑧𝑡), the previous 
hidden state (ℎ𝑡−1) and the previously generated words (𝑦𝑡−1).



Model – Decoder: Context vector, Ƹ𝑧𝑡

• Dynamic representation of the relevant part of the image input at 
time, t

• (Stochastic attention) : the probability that location 𝑖 is the right place 
to focus for producing the next word

• (Deterministic attention) : the relative importance to give to location 𝑖
in blending the 𝑎𝑖 ’s together



Stochastic “Hard” Attention

• The location variable 𝑠𝑡 as where the model decides to focus 
attention when generating the 𝑡 th word. 𝑠𝑡,𝑖 is an indicator one-hot 
variable which is set to 1 if the 𝑖-th location (out of 𝐿) is the one used 
to extract visual features



Deterministic “Soft” Attention

• Take the expectation of the context vector Ƹ𝑧𝑡 directly and formulate a 
deterministic attention model by computing a soft attention weighted 
annotation vector 𝜙

• This is the same as the original attention mechanism

• Loss for soft-attention 



Training

• Both variants of attention model were trained with SGD using 
adaptive learning rate

• To create 𝑎𝑖 , they used VGG pretrained on ImageNet without 
finetuning



Experiments

• Data

• Metric: BLEU (Bilingual Evaluation Understudy)
• Metric used to evaluate Machine Translation

• We know this from earlier discussions





Results

• Achieve state-of-the-art results on MS COCO dataset


