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Welcome!

CATS4ML:
Crowdsourcing Adverse Test Sets for ML

catsdml.humancomputation.com
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FAIR &

UNBIASED
MACHINE LEARNING

)

data is the compass for Al - Al advances where
there is data

data quality must be addressed in Al practices
especially in the way we evaluate Al

improving evaluation of Al must consider ways to
measure variance and capture bias to bring us
one step closer to data excellence

to address bias in Al evaluation we propose a !

novel method for crowdsourcing adverse test :
sets for ML models (CATS4ML) :

TAKE HOME MESSAGE
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Hackers Say They've Broken Face
ID a Week After iPhone X Release

"I would say i this is all confirmed, it does mean Face ID is
less secure than Touch ID."
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The Life of Al Data

but before it got better ...

— “Itis better!”

reactive
data improvement

Self-driving car timeline for 11 top
automakers
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ident illness and disease, but bias ereeps in

Alternatives are overlooked.

Now a group of researchers in the Uited Stat ina
has tested a potential emedy for all-too-human failtis:
artificialntellgence.

1n a paper published on Monday in Nature Medicine, the
scientist reported that they had bullt  system that

Iy diaguoses common childhood conditions —
from influenza to meningits — after processing the patient's
symptoms, history,Lab results and other linical data.

simpler echnique than some sccariy researchers believed possible

the court: When algorithms rule on jail time
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lab. Real life was a different story.
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Evaluation of a Doop
Deployed In Clinics for the Detection of Diabetic
Retinopathy.
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The Life of Al Data

to reach here

— “Itis better!”

we need proactive
data improvement
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Your Al model is as good as
your evaluation data

... but is your evaluation data
missing relevant examples?

S

/“catsdml.humancomputatic
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Your Al model is as good as
your evaluation data

... but is your evaluation data
missing relevant examples?

How can we find such
examples, especially if they are
Al blindspots

(i.e. unknown unknowns)? T
. IVEAIDN N LA

]
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CATS4ML Challenge
Crowdsourcing Adverse Test Sets for ML

crowdsourced team
for finding blindspots of Al models

cats4dml.humancomputation.com
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In this first version of the CATS4ML challenge
participants will discover Al blindspots in the Open Images Dataset

These Al blindspots are real images with visual
patterns that confuse Al models
in ways humans might find meaningful

Lipstick?

v ., Construction worker?

|"‘TJ Ld A I -

Thanksgiving?

* Airplane?
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Challenge Data from Open Images Dataset

We have selected 1,3M images from the Open
Images Dataset, which can be downloaded from
the challenge website .
httD//b|t|V/CatS4m|-data httD://b|t.|V/Cats4m|-|abe|3

® ® ® ] target labels (3).csv
® ® ® D target_images_large (2).csv [Label,display_name
image_id /m/@6c7f7,Lipstick
9625bbe3a59f1688

We have also selected 24 target labels, for which
participants will discover adverse examples

B8fead4@ed25e6266a
96862c761ebd734b
036e139964de52c7
bldb4ef@e9518al2
1912e83ff784d438

6461546a6fb51da3
c5f70587003b2d4e
25dd27b71d70db51
ee391f244637801

dab44270a9c79356
bb9328e857b6188a
a415428833bae9c2
403d09165840453d
€6681232185a7fa2

fa75e3ccdle5b372
004c@d4a277cc9a7

98397892729dc@7a
8606973231 127286
@bbd1d51fb@0274b
143f348fb699ebf1
ebe216ff1f87bce8
6f1e7e79650905c4

/m/@19nj4,Smile
/m/@279%2z,Thi
/m/@2_g@,Funera
/m/@16c3c,Graduation
/m/Qytat,

/m/@12n4x,Firefighter
/m/@1pn@r,Chef,
/m/@847x57,Construction Worker
/m/@2y5kn, Coach
/m/01445t,Athlete

ican football

/m/@663v,Pizza
/m/@ph39,Canoce
/m/@15p6,Bird
/m/@1_5g,Chopsticks



https://cats4ml.humancomputation.com/data
https://storage.googleapis.com/cats4ml_challenge_bucket/documents/target_labels.csv

Some examples of Adverse Images
from Open Image Dataset

https://storage.googleapis.com/openimages/web/index.html
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Examples of adverse examples from Open Images Dataset

You can use the OID web UI to explore some of the labels and find manually candidate images

Open Images Dataset V6 +
EXtensions

15,851,536 boxes on 600 categories
2,785,498 instance segmentations on 350 categories
3,284,282 relationship annotations on 1,466 relationships
675,155 localized narratives
59,919,574 image-level labels on 19,957 categories
Extension - 478,000 crowdsourced images with 6,000+ categories

‘ Description il s

Extended ‘ ‘ Challenge

Google Research w m



Using the OID Web UI you can search for the target labels

Below you can see image search results for the target label MUFFIN

Open Images Dataset V6 Description ~ Download  Extended Extras News  Challenge

Subset v Type: Segmentation ~ Category: Random category
| &/ -

PR
D)

For clarity, we show the masks of the current category only.
We display the top 500 images ranked by estimated quality.

Options ~

Google Research w m



Using the OID Web UI you can search for the target labels

Below you can see image search results for the target label MUFFIN
Try it yourself:

https://storage.googleapis.com/openimages/web/visualizer/index.html?set=valtest&type=detection&c=%2Fm%2F01tcjp&id=c6bf6b63014ad396

Open Images Dataset V6 Description ~ Download  Extended Extras News  Challenge

. : For clarity, we show the masks of the current category only.
o ; - 3 Muffi -
Subset Type: Segmentation Category Random category Options We display the top 500 images ranked by estimated quality.
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https://storage.googleapis.com/openimages/web/visualizer/index.html?set=valtest&type=detection&c=%2Fm%2F01tcjp&id=c6bf6b63014ad396

Let’s explore some of the search
results to find Adverse Images for the
target label MUFFIN

https://storage.qgoogleapis.com/openimages/web/visualizer/index.html?set=valtest&type=d
etection&c=%2Fm%2F01tcjp&id=c6bf6b63014ad396

Google Research w m


https://storage.googleapis.com/openimages/web/visualizer/index.html?set=valtest&type=detection&c=%2Fm%2F01tcjp&id=c6bf6b63014ad396
https://storage.googleapis.com/openimages/web/visualizer/index.html?set=valtest&type=detection&c=%2Fm%2F01tcjp&id=c6bf6b63014ad396

#1. Possible candidate for an adverse example from OID

You can use the OID web UI to explore some of the labels and find manually candidate images,
e.g. see the example below for the label “MUFFIN”, which might not contain an actual MUFFIN

Open Images Dataset V6 SIS Description  Download  Extended  Extras  News  Challenge

RS Check this image:

oty W et = (one of the image search results for the label MUFFIN)

https://c3.staticflickr.com/3/2687/4110405062_0273a0d896_0.jpg
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https://c3.staticflickr.com/3/2687/4110405062_0273a0d896_o.jpg

#2. Possible candidate for an adverse example from OID

You can use the OID web UI to explore some of the labels and find manually candidate images,
e.g. see the example below for the label “MUFFIN”, which might not contain an actual MUFFIN

Open Images Dataset V6

Explore Description Download Extended Extras

News Challenge

R Check this image:
Random category Optons = (one of the image search results for the label MUFFIN)

https://farm7_.staticflickr.com/2744/4242818968_5dd1b52f88_o.jpg

Chocolate truffle, Rum ball, Snack, Muffin, Cuisine
y, Plant, Icing, Baking, Person, Tart

erlay Title: rafahlinda
Author: mauroguanandi (License)

Negative image-level: Pro
ID: 297938a3233f92e6 | C
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https://farm7.staticflickr.com/2744/4242818968_5dd1b52f88_o.jpg

#3: Possible candidate for an adverse example from OID

You can use the OID web UI to explore some of the labels and find manually candidate images,
e.g. see the example below for the label “MUFFIN”, which might not contain an actual MUFFIN

Open Images Dataset V6 ISGIGICHN Description  Download  Extended  Extras  News  Challenge

Subset ~ Type: Detection v Category:

Random category Options ~

X

Positive image-level: Food, Dessert, Dish, Falafel, Cutlet, Me op, Muffin, Curry, Cuisine, Meal, Baked goods, Fried food, Fried chicken
Negative image-level: Pers ant

verlay Title: fried chicken_greens_pinto beans_mashed potatoes_cornbread
Source URL: Full Resolution, Thumbnail Author: Southern Foodways Alliance (License)

Check this image:

(one of the image search results for the label MUFFIN)

https://farm7_.staticflickr.com/1101/5158382341_9384325975_0.jpg

Google Research @ m


https://farm7.staticflickr.com/1101/5158382341_9384325975_o.jpg

#4. Possible candidate for an adverse example from OID

You can use the OID web UI to explore some of the labels and find manually candidate images,
e.g. see the example below for the label “MUFFIN”, which might not contain an actual MUFFIN

Open Images Dataset V6 [SGICIEIN Description  Download — Extended  Extras  News  Challenge

Check this image:
Random ey Optons < (one of the image search results for the label MUFFIN)

https://c4.staticflickr.com/4/3824/11595557444 _e6fb94a491_o.jpg
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https://c4.staticflickr.com/4/3824/11595557444_e6fb94a491_o.jpg

How to Participate in the

CATS4ML Challenge
Crowdsourcing Adverse Test Sets for ML

cats4dml.humancomputation.com



http://cats4ml.humancomputation.com

Step 1: Visit https://catsdml.humancomputation.com/

Step 2: Create an account

‘ Email address*

H Choose password* ’ | have read and accept the terms and conditions. el RV CANCEL

Step 3: Download the data (target labels and images) for the challenge

SATS4ML

l.m.aroyo@gmail.com  sien out

Crowdsourcing Adverse Test Sets to Help Surface Al Blindspots

Home
Overview
Participate
Data

Rules
Scoring
Submission
Queue
Leaderboard

Organizers

Data

To keep the competition focused, the participants of the CATS4ML challenge will search for
adverse example images only in the target images and for the target labels provided below:

I« Target images: These are the subset of images from Open Images Dataset (0ID). Only |
I image IDs from these target images will be considered for this challenge. 1

I « Target labels: a list of the labels for which participants should find adverse examples (A1
1 blindspots). 1

Check Participate to learn how to start contributing.

Google Research @ m
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Step 4: Use the OID Web UI to inspect some target labels & their images
bit.ly/OID-WebUI

Step 4a: Uncheck all the display options to see images better on the OID Web UI

Step 4b: Start searching for images for the target labels

Open Images Dataset V6 [SOICICM Description  Download  Extended  Extras  News

Subset ~ Type: Segmentation ~ Category.
For clarity, we show the masks of the current category only.

3¢ -
ehooncatedon Spticns We djcni= the *~n 500 ir~~=s ranked by estimated quality.

[ Display boxes from all categories

O Show text in boxes

O Show box attributes

([ Display segmentation filling (F)

- O Display segmentation contour (C)

Google Research @ m


https://storage.googleapis.com/openimages/web/visualizer/index.html?set=train&type=segmentation&r=false&c=%2Fm%2F015wgc

Step 5: Study the submission and
participation rules on the challenge

website

bit.ly/catsdml-participate

SATS4ML

l.m.aroyo@gmail.com  sien out

Crowdsourcing Adverse Test Sets to Help Surface Al Blindspots

Home
Overview
Participate
Data

Rules
Scoring
Submission
Queue
Leaderboard

Organizers

Participate

To start participating, sign up and accept the terms and conditions.
To participate you need to submit a sample set of images from the target images for the 1
target labels.

- o = T T T T B |

Each submission should be a CSV file;

Each submission should contain in every row of the CSV file only imagelDs,
corresponding target label, and a brief text explaining the discovery rationale;

Each submission should contain only image IDs from the OID dataset and labels from
the target label set; Check the example submission file.

.

Synthetically-manipulated images are not accepted;

.

Each submission should not exceed participants submission quota (see Submission
for quota explanation);

Participants earn points by submitting adverse examples, which are image-label pairs
for which the human verification is in disagreement with a machine prediction, e.g.

o human verification = Y, machine prediction = N (false negative);
° human venﬁcatlon N machme predlcnon Y (false posmve)

| T If multlple pammpants submlt the same |mage~label palr a pomt is awarded to the 1
first participant who submits it (based on the timestamp in the submitted images I
queue)

= The Tage-1aBel Paifs suBmitled By ANl partiCipants Will B2 publiShed o the thallenge -
_website and will e visiblen the Quevepage: _ _ _ _ _ _ _ _ _ _ —
« Participants earn bonus submission quota with every image-label pair which earned |
them a point; |
* The Leaderboard is updated continuously as the image-label pairs are verified.
Participants are free to use any creative form of sampling methods for discovering images
from the OID dataset (including generating synthetic manipulations of the original OID
images to identify both false positives and false negatives).

This challenge is a co-located event at the HCOMP2020 Conference.

444 Contact us at cats4ml@googlegroups.com
M 2020 A Read terms and conditions for this challenge



https://cats4ml.humancomputation.com/participate

- 4ML l.m.aroyo@gmail.com SIGN OUT

Step 6: When you found images that -
you think are adverse examples Crowdsourcing Adverse Test Sets to Help Surface Al Blindspots

Home

create a submission file . Submission

b it. |V/Cats4 m | _S u b m it Participate Z:rlggftnggi:glgustﬁgki]si;?)&i:-:rtjcipants will submit sets of image-label pairs in this

submission quota

Data Check Participate to learn how to start contributing.

Rules ™ = K submitted set can contain 1 or | mae_ima_ge:rab;r p\_airs_ not acz;din_i
1 participants' submission quota;

Scoring 1 « Each submission set should contain only image-ID and target-label pairs from th!

fo u r i m ag es fo r ta rg et Ia bel 66 M U F FI N ”» SiiBean target images (subset of 0ID) and the target labels set; 1

| « Additionally participants will include a brief free text explanation of their discoverf
Queue rationale and motivation for every image-label pair; |

« Participants can submit multiple times within their submission quota;

Leaderboard —— e e e e e e e e e e e e e e

. Submit a new submission: SUBMIT
Organizers

Contact us at cats4ml@googlegroups.com
Read terms and conditions for this challenge

'""""" / This challenge is a co-located event at the HCOMP2020 Conference.
A..«.‘

Hivtriti 2020

example submission file for the four images

[ N | B CATSAML labels - test-submission.csv
image_id, label, rationale
2 ) i used OID WebUI to search for images of muffins; this picture does not depict muffin, other deserts"
i used OID WebUI to search for images of muffins; this picture does not depict muffin, similar shaped other food items"|

i used OID WebUI to search for images of muffins; this picture does not depict muffin, apple crumbles"
i used OID WebUI to search for images of muffins; this picture does not depict muffin, chocolate balls"

Google Research @ m
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Step 7: Once you submit you will wait until the leaderboard updates with your score
bit.ly/cats4ml-leaderboard

4ML l.m.aroyo@gmail.com  siGN ouT
Crowdsourcing Adverse Test Sets to Help Surface Al Blindspots
Home
P Leaderboard
Participate This page maintains the current state of the ranks for all participants based on their scores. With every

new submission participants can improve their position in the leaderboard and earn a new bonus
Data quota.
Rules Last updated at 01/12/2021
# User ID Score Bonus Quota Remaining Quota

Scoring
Submission
Queue
Leaderboard
Organizers

Google Research @ m
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Step 8: You score points for each image you submitted where
the human raters disagree with the machine label

bit.ly/cats4ml-scoring

SATSAML

l.m.aroyo@gmail.com  sien out

Crowdsourcing Adverse Test Sets to Help Surface Al Blindspots

Home
Overview
Participate
Data

Rules
Scoring
Submission
Queue
Leaderboard

Organizers

Scoring

For every participant we maintain the following in the leaderboard:

« Submitted Images: number of submitted images per participant;

« Remaining Quota: remaining number of images a participant is allowed to submit;

» Adverse Examples: number of adverse examples (i.e. human verified false positive or
false negative) that this participant identified;

« Bonus Quota: number of additional images that this participant is allowed to submit.

Bonus Quota: We multiply the number of Adverse Examples a participant has discovered by
5in order to calculate the bonus quota per participant. In other words, for every example that
is scored as adverse the participant will be allowed to submit 5 more image-label pairs.

Human verification: Human raters will be rating all the image-label pairs in the submission
Queue by the participant continuously throughout the challenge.

Awarding points: If multiple participants submit the same image-label pair, a point is |

I awarded to the first participant who submits it (based on the timestamp in the submitted 1
| images queue)
Adverse examples: Image-label pairs for which the human verification is in disagreement |
1 with a machine prediction, e.g.
I
1 « human verification = Y, machine prediction = N (false negative); |
| — & ia et & i ke preiciing e V (flse prsioes)._, _ _ _ _ _ .

Winner: The winner is the participant with the highest number of Adverse Examples when the
competition closes.

Check Rules to learn the challenge conditions.

Check Participate to learn how to start contributing.

Google Research @ m


https://cats4ml.humancomputation.com/scoring

Step 8: You score points for each image you submitted where
the human raters disagree with the machine label

bit.ly/cats4ml-scoring

nse)

Human raters = NO for DOUGHNUT Human raters = YES for BAGEL
Machine score = YES for DOUGHNUT Machine score = NO for BAGEL



https://cats4ml.humancomputation.com/scoring

Step 8: You score points for each image you submitted where
the human raters disagree with the machine label
bit.ly/cats4ml-scoring

Human raters = NO for MUFFIN Human raters = YES for MUFFIN
Machine score = YES for MUFFIN Machine score = YES for MUFFIN


https://cats4ml.humancomputation.com/scoring

Step 9: The challenge allows
for continuous
multiple submissions.
So, keep submitting
every time you find
new images

bit.ly/cats4ml-submit

4ML l.m.aroyo@gmail.com  siGN ouT

Crowdsourcing Adverse Test Sets to Help Surface Al Blindspots

Home

Overview RUIes

Participate » The CATS4ML challenge will be announced at the HCOMP2020
I o - - -

Data « IThe challenge will run until 30 April, 2021 :

Rules » All challenge participants need to sign the consent form in order
to participate.

Scoring * The challenge allows multiple submissions per participant within
the submission quota.

Submission I Winners and all participants will be invited to the I

Guaue ; final (virtual) event in 2021 J'

Check Participate to learn how to start contributing.

Leaderboard

Organizers

fititetite This challenge is a co-located event at the HCOMP2020 Conference.

A Contact us at cats4dml@googlegroups.com
1IN 2078 A Read terms and conditions for this challenge

cats4dml.humancomputation.com Googe Research (ERETD
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Behind the scenes

submission human-in-the-loop verification

image1 label1 label 1: lipstick Y

Vg

/\ image2 label2 : i g\
@ » image 2: % label 2: thanksgiving J

——

.-
- o2

Open
“% Images
“  dataset
submission scoring labels comparison
: Leaderboard _ image1-label1 X image1-label1
challenge I koo RS S 3 s e image2-label2 image2-label2
. . Last updated at 11/15/2020 —— Vs «
parthIpantS R @ O) - olololol olololo!
olololol olololoi g
'L mem 0l0I0I0I @@ Ol0l0l0]
W) oy iy Yz

cats4ml.humancomputation.com
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FAIR &

UNBIASED
MACHINE LEARNING

Join us now!

e Duild a team or join individually:
bit.ly/cats4ml

e multiple submissions from each
participant allowed until 30 April, 2021
bit.ly/cats4ml-faq

e contribute your creative adverse
examples from the Open Image Dataset

e spread the word to your research
community

e give us feedback
cats4ml@googlegroups.com

catsdml.humancomputation.com
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https://bit.ly/cats4ml
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The Challenge Team

Kenny Igor
Aroyo Paritosh wong Zhou Gerard Wibowo Karpov

Lora Praveen Ka Tong

In collaboration with

Ken Shahab
Burke Kamali

Confidential + Proprietary



Google Research

Join CATS4ML challenge
bit.ly/cats4ml

bit.ly/cats4ml-fag
catsdml@googlegroups.com

Lora Aroyo

Devi Krishna
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