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Poor Data? Big Problems . VISION

Download dataset Download poster

ications

Google Photos, y'all ¥ up. My friend's
not a gorilla.

or imd
e arourfi ‘- ?
’
4
1)
y ;
w4
R

MIT’s 80 Million Tiny Images Dataset has

\

‘Significant Ethical Issues”
Google Photos Racial Bias (WNY Studios)

Model Bias Issues

B> voxeLs1

L summit

Two Kkilled in Tesla Autopilot Crash with Even Google’s Open Images dataset has

Parked Vehicle (NYT 2021/08/17) quality problems (blog post)

30%0 Reduction in

Lethal Physical Danger Model Performance
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https://thenextweb.com/news/mit-removes-huge-dataset-that-teaches-ai-systems-to-use-racist-misogynistic-slurs
https://www.wnycstudios.org/podcasts/notetoself/episodes/deep-problem-deep-learning
https://www.nytimes.com/2021/08/17/business/tesla-autopilot-accident.html
https://towardsdatascience.com/i-performed-error-analysis-on-open-images-and-now-i-have-trust-issues-89080e03ba09

ML Engineers Need Better Tools
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To Bring Better Models to Production
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FiftyOne

The only open-core data-centric
ML solution

 Curate, visualize and analyze datasets
Streamline annotation workflows

Find and fix labeling mistakes

Identify and correct model failures

And dozens more workflows...

FiftyOne has helped us rapidly test
hypotheses, gain insights about our data,
and understand both quantitatively and

qualitatively where our models fall short.
— Chris H, Staff Embedded Data Scientist at Vivint

> voxeLs1

o FiftyOne detection_dataset

Scalars Tags

SortBy @ | evalfp True @ X

predictions

segmentations
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How FiftyOne Fits
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Acquisition

Cameras, Datasets, Web

MEDIA

Data Lake

Local, Cloud, Hybrid
AWS, GCP, Azure

FiftyOne is the single source of truth for ML data on our team

Annotation

CVAT, Labelbox, Scale

TASKS &
DATA

LABELS

Visualization

Image, video, annotation and
prediction analysis

Model Analysis

Data-centric aggregate and
sample-based performance

FiftyOne Teams

Dataset Curation

Build training and testing sets; find
gaps in data and mistakes

Evaluation

Integrated evaluation tools with
industry standard metrics

PERFORMANCE
DATA

Deployment

Kubernetes, TF Serving,
SageMaker

DATA

Export

[Optional] TFRecords, COCO..

MODELS

PREDICTIONS

DATA

Training

PyTorch, TensorFlow
WEB, MLflow

— Mohammed A, Bosch

> voxeLs1
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Supports All Popular Computer Vision Tasks | VISION

Classification

Detection

Instance segmentation

Semantic segmentation

Polygons and polylines

Keypoints

Image and video data
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Data Model and System Layout Brief VISION B
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 FiftyOne has two key data types FiftyOne Teams Your Organization
 Dataset |
Database | Web Servers Data Lake
* View e e e Ko e Local NP5 WS, G, A
« Open-source - individuals } !
- FiftyOne Teams - groups of users API Auth Web Portal User Auth
Token-based authentication Centralized login at OAuth2, SAML 2.0,
of database connections <your- company >fiftyone.ai SSH, Cloud 1AM
- Same data model

« Adds "professional” features / \ \
« Shared, cloud-backed data

Python Notebooks
« Web portal
Users warking fram Python Users working from Jupyter, No-code users logged into
. . client installs Colab, SageMaker, etc <your-company>fiftyone.ai
« \ersioning
Your Users

> voxeLs1 - :
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Intuitive and Extensible API gﬂ%%ll\l

Views — FiftyOne 0.14 X =+

51.com

Docs > FiftyOne User Guide » Dataset Views Contents
Q Search Docs

FiftyOne integrates into existing Tips & tricks s

Overview Overview
s — . . View stages
workflows with a few lines of code e
Environments Sorting
Tutorials View stages can be chained together to perform complex operations: Slicing
Recipes Shuffling
User Guide Random sampling
 Local, remote, and cloud data , e
I/ I/ Loading datasets 3 # Extract the first 5 samples with the "validation" tag, alphabetically by Date-based views
Using datasets 4 # filepath, whose images are >= 48 KB Object patches
Dataset views z C“"‘P;::;‘s’::"’ = Evaluation patches
. . .
) Using the App 7 .match_tags(“validation") Video views
a n O e Wee n CO e a n p p Interactive plots 8 .exists("metadata") + Visual similarity
Using aggregations 9 .match(F("metadata.size_bytes") >= 48 x 1024) # >= 48 KB Geolocation
) 10 .sort_by("filepath") N
Annotating datasets 1 . limit(5) Tagging contents
Evaluating models 12 ) Editing fields

. .
« Core library is open source Eaorting st Tarstomin et
Drawing labels on samples Saving and cloning
FiftyOne Dataset Zoo ) ) . =|Tips & tricks
Filtering detections by area Chaining view stages

FiftyOne Model Zoo
Filtering detections by area

Inte ates with a n notation tOOIS e Need tofilt detections by bounding b 7 Use thi ;
I L - eed to filter your detections ounding box area? Use this ViewExpression ! i
g oot liyong 4 ¢ ¢ ?:n’:‘l;:?f%:ﬂ?‘a“d‘;‘o:sﬂ

Configuring the App Efficiently iterating samples

like CVAT, Scale, and Labelbox S

CLI Documentation

from fiftyone import ViewField as F

# Bboxes are in [top-left-x, top-left-y, width, height] format
bbox_area = F("bounding_box")[2] % F("bounding_box") [3]

API Reference
FAQ # Only contains boxes whose area is between 5% and 50% of the image
medium_boxes_view = dataset.filter_labels(

“predictions”, (0.05 <= bbox_area) & (bbox_area < 0.5)

- Integrates with model training
loops in PyTorch, TensorFlow, etc.

CoNOW R WN B

)

FiftyOne stores bounding box coordinates as relative valuesin (8, 1] . However, you can use the Fiftyo ne h a S ri Ch

expression below to filter by absolute pixel area:

- Integrates with experiment documentation at

1
2 . 'f-b / 1
t ack- n t I I - k M Lfl d W&B 3 dataset.compute_metadata() httDS . //fl One . al
r I I W an :
g OO S e O a 5 # Computes the area of each bounding box in pixels
6 bbox_area = (
7 F("$metadata.width") % F("bounding_box")[2] *
8 F("$metadata.height") * F("bounding_box"} (3]
9 )
10
11 # Only contains boxes whose area is between 32°2 and 96*2 pixels
12 medium_boxes_view = dataset.filter_labels(
13 "predictions", (32 %% 2 < bbox_area) & (bbox_area < 96 #k 2)
14 )

/>vox|5|_51 © 2022 VOXELS1 0

Removing a batch of samples from a dataset



https://fiftyone.ai/
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FiftyOne Integrations Enhance Workflows | VISION

Open-source nature lets
FiftyOne extend to meet & 9 ov
any ecosystem. —

swimming_backstroke (0.67) s Metadata

swimming_front_crawl id

6254456ea23d7617e4f2c1af

filepath

For eXampIe, eaSily Ieverage i /scratch/fiftyone/zoo/kinetics-700-
Open_source data : & 2020/validation/swimming front

crawl/k_2tS7eKoEU_000030.000040.mp4
media type video

Open Images, COCO,
Activity-Net, Kinetics, ...

Fields

B SAM

validation

Example here visualizes an

annotation mistake in . : | ® LageL T Getting closer to
Kinetics ‘ your data means

better datasets

) ) , . hence
Recent blog on kinetics TR and
_ :m,,c,ions better models.

Il @ ¥ 0:00/0:010
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https://medium.com/voxel51/the-kinetics-dataset-train-and-evaluate-video-classification-models-1d26e699a9e7

Automate the data-centric
workflows you need to
improve your datasets
and models

« Identify model failure
modes

« Recommend samples
for annotation

* Find annotation mistakes

« Embedding-based
workflows

embedded
VISION
summit

000 ¥ FiftyOne

& =2 C @ localhost:5151
@‘ FiftyOne  malaria-cellimages

Sample tags [ELRELS Labels Other fields

SortBy @ ‘ mistakenness | True | X ‘ >

a ® o

> | | MatchTags @ | train | True | X

Filters N

B SAMPLE TAGS -

[ train 22,047 ©

@ LABEL TAGS

No label tags

i Lags " Exploring model
[ ground._truth 22,047 ~ pred|Ct|0nS

O predictions 22,047 ~ interactively in the
. OTHER FELDS T - FiftyOne App with

best in class model
analysis capabilities
like false negative
and false
positive mining

id 22,047 ~

filepath 22,047 v

hardness 22,047 v

O
O
[] uniqueness 22,047 ~
O
O

mistakenness 22,047 ~

eval 22,047 v

@ UNSUPPORTED FIELDS

© 2022 VOXEL51 11
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Better Data, Better Models VISION B
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FiftyOne unlocks higher 202 —

: — No Fixes - Without FiftyOne
performance from your models — With Fixes - Using FiftyOne
by identifying and removing the

flaws in your data g 2%
= Example of using FiftyOne to find and g os0
fix annotation mistakes vs random % 0sa
fixes g
0.82
= Real world scenario of iteratively 0.80 -
growing your dataset as you improve
your model 20000 27500 35000 42500 50000

Dataset Size (Iteration

Using FiftyOne to find and correct labeling mistakes during model
training ("with fixes") to accelerate training.

> voxeLs1 - .



Take Home Message

 Data trumps models in production vision systems

« FiftyOne is the leading open-source software for
data-centric machine learning workflows

« We offer both free OSS and commercial Teams-
based software for augmenting nearly any CV
workflow

Better Data; Better Models

> voxeLs1 -

embedded

VISION
summit

Documentation here!

As easy as
pip install fiftyone

https:/ /fiftyone.ai

Documentation here!

13


https://fiftyone.ai/
https://fiftyone.ai/
https://fiftyone.ai/

Resources

* Like the project?
Give us a star on GitHub ()

« Want to get involved?
Join our Slack community "'

Light reading

Overview blog post 1 and 2

« Installation quide

 Documentation

« Tutorials

> voxeLs1
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uniqueness | True | x

https: / /fiftyone.ai
Join the 10000s of users!
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https://github.com/voxel51/fiftyone
https://join.slack.com/t/fiftyone-users/shared_invite/zt-gtpmm76o-9AjvzNPBOzevBySKzt02gg
https://medium.com/voxel51/introducing-fiftyone-a-tool-for-rapid-data-model-experimentation-73c85b8406e1
https://medium.com/voxel51/introducing-fiftyone-a-tool-for-rapid-data-model-experimentation-73c85b8406e1
https://voxel51.com/docs/fiftyone/getting_started/install.html
http://fiftyone.ai/
https://voxel51.com/docs/fiftyone/tutorials/index.html
https://fiftyone.ai/




