
Image classification 
with Apache Beam 

and AutoML

Orchestrating simple machine learning pipelines



wildlifeinsights.org

http://wildlifeinsights.org


Monitor wildlife health via image classification

Open notebook in Colab

https://youtu.be/hUzODH3uGg0

https://youtu.be/hUzODH3uGg0
https://colab.research.google.com/github/GoogleCloudPlatform/python-docs-samples/blob/master/people-and-planet-ai/image-classification/README.ipynb
https://colab.research.google.com/github/GoogleCloudPlatform/python-docs-samples/blob/master/people-and-planet-ai/image-classification/README.ipynb
https://youtu.be/hUzODH3uGg0


https://github.com/GoogleCloudPlatform/python-docs-samples/tree/master/people-and-planet-ai/image-classification

Overview

https://github.com/GoogleCloudPlatform/python-docs-samples/tree/master/people-and-planet-ai/image-classification


● Approximately 1.4 million images
● Around 675 species from 12 countries
● More than 560 GB of images total
● Very unbalanced

○ Some species have tens of thousands of images
○ Many species have only a couple images

● Approximately 50% of images are empty
● Image files live in Azure Storage

WCS Camera Traps dataset

http://lila.science/datasets/wcscameratraps

http://lila.science/datasets/wcscameratraps


Creating the images database

create_images_metadata_table.py

Create :
metadata_file_url

FlatMap :
(category, file_name)

Filter :
(category, file_name)

Write to BigQuery

Singleton metadata URL from LILA science

Parses the metadata file and yields (category, file_name) pairs

Filters out images with invalid categories

Writes the valid labeled image file names into BigQuery

https://github.com/GoogleCloudPlatform/python-docs-samples/blob/master/people-and-planet-ai/image-classification/create_images_metadata_table.py


Creating the images database -- job graph Dataflow



Preview of the images metadata table

category file_name

tapirus bairdii animals/0597/0707.jpg

equus quagga animals/0377/1882.jpg

papio anubis animals/0036/1687.jpg

dicerorhinus sumatrensis animals/0329/0830.jpg

cephalophus nigrifrons animals/0331/1215.jpg

tayassu pecari animals/0174/0182.jpg

cephalophus nigrifrons animals/0682/1295.jpg

giraffa camelopardalis animals/0320/1392.jpg

panthera onca animals/0564/0604.jpg

leopardus pardalis animals/0576/0243.jpg

BigQuery



Training the model (part 1) -- balancing the dataset

Read from BigQuery :
{category : Str, file_name : Str}

Map :
(category, file_name)

Sample.PerKey :
(category, List file_name)

Filter :
(category, List file_name)

Reads the images metadata information from BigQuery 

Make (category, file_name) pairs

Get random samples of at most max_images_per_class

Discard samples smaller than min_images_per_class

FlatMap :
(category, file_name) Flatten into (category, file_name) pairs

images :
(category, gcs_path) =

FlatMap :
(category, gcs_path) Lazily download only the images used, skip any errors



Training the model (part 2) -- preparing for AutoML

Create :
csv_file

Map :
csv_file

images :
(category, gcs_path)

Map :
(automl_dataset_path, csv_file)

Map :
automl_dataset_path

Map :
automl_training_job_id

Define the file name for a CSV file

Write the labeled images into the CSV file

Create an AutoML dataset

Import the CSV entries into the AutoML dataset

Start an AutoML training job



Training the model -- job graph Dataflow



Training the model -- job metrics Dataflow



Create an AutoML dataset Vertex AI



Training the model -- precision Vertex AI



Training the model -- confusion matrix Vertex AI



Getting predictions AutoML Vision



Getting predictions AutoML Vision



Getting predictions AutoML Vision


