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Visual Search




Raison D'éetre

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 information building the
search query more than words.
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Visual Search

visual search

Shop in a snap! Find items (or similar ones)

that caught your eye by uploading or taking
a picture.

UPLOAD OR TAKE PHOTO




Raw Image?




Too much data
Redundant
Not robust to noise

Not robust to light exposure




Not transformation variant
Not rotation variant

Not scale variant




Maybe not




Features




Engineered Features

image dense keypoints  SIFT descriptors  vocabulary

visual words histogram




Representation
What if

We represent the image into a feature vector

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




Embedding

A transformation of input data into a more useful representation — a list of real numbers,
called a vector.




Indexing

Tensorflow

Embedding Generation on Product Images
FAISS

Query

Tensorflow
Embedding Generation of Query Image
FAISS




Tensorflow




Lazy Evaluation
TF Model Serving
Available Production Ready Models
Community support
Open Source
Tensorboard!
Distributed training support
GPU support

Adoption




Debugging
Boilerplate Code
Interfaces are not obvious to figure out
Cluttered library

No Dynamic Graph Support




Off-Shelf Solutions

Inception Model
PNasNet Model




PNasNet 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].
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Retraining

layer_name = 'final_retrain_ops'
with tf.name_scope(layer_name):
with tf.name_scope('weights'):
initial_value = tftruncated_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 = tfVariable(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 Serving




CORE

.

Legend:

- ASPIRED _ \
VERSIONS

Blue: Caller-specific code
Green: TensorFlow Serving core classes / APIs
Yellow: Pluggable implementations







Model Server Architecture

What's in this image?
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Facebook Artificial Intelligence Similarity Search

FAISS




Build index for a collection:
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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)

# xq is a n2-by-d matrix with query vectors
k=4 # we want 4 similar vectors
D, | = index.search(xqg, k) # actual search
print |
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TEFA

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 (VlIsual Search Api)

def search_by_embedding(self, search_embedding, limit=TOTAL_NUMBER_OF_RESULTS):
D, | = self.__index.search(search_embedding, limit)
similar_images = []
for ii in range(limit):
url_id = self.__url_ids[I[O][ii]]
similar_images.append({
'url’; url_id[Fields.IMAGE_LINK],
'dist": float(D[O]]ii]),
'item_id": url_id[Fields.PRODUCT_ID],
‘ot url_id[Fields.PRODUCT_TYPE],
)

return similar_images




Production Readiness




CUFA Statistics
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Indexers' Health




Hayneedle Indexers Health

service_name
hayneedle-download-catalog-vs
hayneedle-embeddings-generator
hayneedle-faiss-index-builder4
hayneedle-image-indexer

visual-searchapi
wm-tensorflow-serving-http-server
wmt-cufa
wmt-hayneedle-visual-response-consumer

wmt-hayneedle-visual-response-uploader2

sparkline

activity

errors

last_time

Sat Sep 15 15:00:37 2018
Sat Sep 15 15:02:20 2018
Sat Sep 15 15:02:19 2018
Sat Sep 15 15:02:22 2018
Sat Sep 15 14:57:15 2018
Sat Sep 15 15:01:46 2018
Sat Sep 15 14:58:32 2018
Sat Sep 15 15:01:27 2018
Sat Sep 15 15:02:23 2018




Tracing




Aug 26, 2018 9:27 pm

Trace |D: 517265960555a7a3 Services: 3 Total

0 134.88 ms

SERVICE Collapse all | Expand all

ProfX-CUFA

¥ ProfX-CUFA

269.76 ms 539.52 ms

SPAN
web_server:image_raw_bytes

phased-profx-wm-tensorflow-serving-http-server.nomad.eastus2.prod.jet.network - ai...

¥ ProfX-TEFA

ProfX-TEFA

web_server:get_embeddings_from_raw_image_bytes
.|

localhost:9000 - gRPC/unary_unary

¥ ProfX-CUFA

ProfX-VISA

ProfX-CUFA

ProfX-CUFA

ProfX-CUFA

phased-profx-visual-searchapi.nomad.eastus2.prod.jet.network - aiohttp/POST
]

search_through_embedding

10.126.200.118:8500 - requests/

10.126.200.118:8500 - requests/

10.126.200.118:8500 - requests/

674.41 ms
AL DURATION




Aug 26, 2018 9:26 pm
Trace ID: 1b594fcde165df2c Services: 3 Total spans: 18 Spans displayed: 9

SERVICE Collapse all | Expand all SPAN DURATION

ProfX-CUFA web_server:image_raw_bytes 1.06s
. ___________________________________________________________________________-________________________________________

¥ ProfX-CUFA phased-profx-wm-tensorflow-serving-http-server.nomad.eastus2.prod.jet.network - ai... 439.82 ms
e —

¥ ProfX-TEFA web_server:get_embeddings_from_raw_image_bytes 402.82 ms
)

ProfX-TEFA localhost:9000 - gRPC/unary_unary 377.06 ms
—)

¥ ProfX-CUFA phased-profx-visual-searchapi.nomad.eastus2.prod.jet.network - aiohttp/POST 131.14ms
.

ProfX-VISA search_through_embedding 49.87 ms
_—

ProfX-CUFA 10.126.200.178:8500 - requests/ 139.33 ms
|

ProfX-CUFA 10.126.200.178:8500 - requests/ 106.40 ms

ProfX-CUFA 10.126.200.178:8500 - requests/ 36.53 ms




How does It look?










User Taken Photo




Links



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

Questions?




