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Visual SearchVisual Search



 

Raison D'êtreRaison D'être
Fashion, home and furniture where visual appeal is very important to customer, we believe

the image of the product they are looking for could provide a richer informa�on building the
search query more than words.













Raw Image?Raw Image?



 

 

 

Too much dataToo much data

RedundantRedundant

Not robust to noiseNot robust to noise

Not robust to light exposureNot robust to light exposure



 

 

 

Not transforma�on variantNot transforma�on variant

Not rota�on variantNot rota�on variant

Not scale variantNot scale variant



Maybe notMaybe not



FeaturesFeaturesFeaturesFeatures



 

Engineered FeaturesEngineered Features



 
 

 

RepresentationRepresentationRepresentationRepresentation
What ifWhat ifWhat ifWhat if

We representrepresent the image into a feature vector

It's A Bird... It's A Plane... It's SupermanSuperman Embedding Embedding



EmbeddingEmbeddingEmbeddingEmbedding
A transformation of input data into a more useful representation — a list of real numbers,A transformation of input data into a more useful representation — a list of real numbers,

called a vector.called a vector.



IndexingIndexing
TensorflowTensorflow

Embedding Genera�on on Product ImagesEmbedding Genera�on on Product Images
FAISSFAISS

QueryQuery
TensorflowTensorflow

Embedding Genera�on of Query ImageEmbedding Genera�on of Query Image
FAISSFAISS



TensorflowTensorflow



 

 

 

 

 

 

 

 

Lazy Evalua�onLazy Evalua�on

TF Model ServingTF Model Serving

Available Produc�on Ready ModelsAvailable Produc�on Ready Models

Community supportCommunity support

Open SourceOpen Source

Tensorboard!Tensorboard!

Distributed training supportDistributed training support

GPU supportGPU support

Adop�onAdop�on



 

 

 

 

DebuggingDebugging

Boilerplate CodeBoilerplate Code

Interfaces are not obvious to figure outInterfaces are not obvious to figure out

Clu�ered libraryClu�ered library

No Dynamic Graph SupportNo Dynamic Graph Support



Off-Shelf Solu�onsOff-Shelf Solu�ons
Incep�on ModelIncep�on Model
PNasNet ModelPNasNet Model



PNasNet through TFHUBPNasNet through TFHUB
module = hub.Module("https://tfhub.dev/google/imagenet/pnasnet_large/classification/2") 

height, width = hub.get_expected_image_size(module) 
logits = module(images)  # Logits with shape [batch_size, num_classes].





RetrainingRetraining
layer_name = 'final_retrain_ops' 

with tf.name_scope(layer_name): 
  with tf.name_scope('weights'): 
    initial_value = tf.truncated_normal( 
          [bottleneck_tensor_size, class_count], stddev=0.001) 
    layer_weights = tf.Variable(initial_value, name='final_weights') 
    variable_summaries(layer_weights) 
 
  with tf.name_scope('biases'): 
    layer_biases = tf.Variable(tf.zeros([class_count]), name='final_biases') 
    variable_summaries(layer_biases) 
 
  with tf.name_scope('Wx_plus_b'): 
    logits = tf.matmul(bottleneck_input, layer_weights) + layer_biases 
    tf.summary.histogram('pre_activations', logits)



Tensorflow Model ServingTensorflow Model Serving









 
Facebook Ar�ficial Intelligence Similarity SearchFacebook Ar�ficial Intelligence Similarity Search

FAISSFAISS





FAISS (Indexing)FAISS (Indexing)
import faiss                   # make faiss available 

index = faiss.IndexFlatL2(d)   # build the index, d=size of vectors  
# here we assume xb contains a n-by-d numpy matrix of type float32 
index.add(xb)                  # add vectors to the index 
print index.ntotal



FAISS (Query)FAISS (Query)
# xq is a n2-by-d matrix with query vectors 

k = 4                          # we want 4 similar vectors 
D, I = index.search(xq, k)     # actual search 
print I







TEFATEFA
async def get_embeddings_from_raw_image_bytes(request): 

  data = await request.json() 
  image_bytes = data.get('image_bytes') 
  with timer('embedding_time_from_tensorflow_model_server', logger) as t: 
    embeddings, attributes = TF_MODEL_SERVING_CLIENT.get_embeddings_and_response(image_bytes) 
 
  return web.json_response({ 
    'response': embeddings, 
    'attributes': attributes, 
  })



VISA (VIsual Search Api)VISA (VIsual Search Api)
def search_by_embedding(self, search_embedding, limit=TOTAL_NUMBER_OF_RESULTS): 

  D, I = self.__index.search(search_embedding, limit) 
  similar_images = [] 
  for ii in range(limit): 
    url_id = self.__url_ids[I[0][ii]] 
    similar_images.append({ 
      'url': url_id[Fields.IMAGE_LINK], 
      'dist': float(D[0][ii]), 
      'item_id': url_id[Fields.PRODUCT_ID], 
      'pt': url_id[Fields.PRODUCT_TYPE], 
    }) 
 
  return similar_images



Produc�on ReadinessProduc�on Readiness





Indexers' HealthIndexers' Health





TracingTracing







How does it look?How does it look?









 
 

LinksLinksLinksLinks
Tensor�ow Hub
FAISS
Tensor�ow Model Serving

https://www.tensorflow.org/hub/
https://github.com/facebookresearch/faiss
https://www.tensorflow.org/serving/


Questions?Questions?Questions?Questions?


