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COCO Dataset

COCO

Common Objects in Context

| — S

80 object categories

160k images

1M instances (350k people)
Every instance segmented
106k people with keypoints

* 65k images with stuff segm {i:v,

BT

I w

Available for download at
cocodataset.org



COCO Website on Github

O This organization earch Pull requests Issues Marketplace Explore

cocodataset

E] Repositories 2 People 2 Teams 0 Projects 0 Settings

Type: All » Language: All ~»

cocoapi
COCO API - Dataset @ http://cocodataset.org/

@ Jupyter Notebook W 691 Y 366 &fs BSD-2-Clause Updated 12 days ago

cocodataset.github.io

@®HTML W10 ? 1 Updated 29 days ago
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COCO Train/val Sets

Train2017 = Train2014 + Val2014 - Val2017
115k images
Val2017 = 5k subset of Val2014

5k images

No image added, only reorganization.
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COCO Test Sets

The 2017 COCO Test set consists of ~40k test images. Test
splits stayed the same.

Test-devV (publications)

Used to score entries for the Public Leaderboard

Test-challenge (competitions)

Used to score workshop competition.

Test-standard and Test-reserve

Dropped
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Challenges at ICCV 2017

COCO

Common Objects in Context

| —

Detection] Heypoints
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Evaluation Metrics

Average Precision (AP):

AP
ApIou=.50 % AP at IoU=.50:.05:.95 (determines challenge winner)
AploU=.75 % AP at IoU=.50 (PASCAL VOC metric)

AP at IoU=.75 (strict metric)
AP Across Scales:

AP small

edium $ AP for small objects: area < 322
Aplmne $ AP for medium objects: 322 < area < 967
AP $ AP for large objects: area > 962

Average Recall (AR):
ARmax=l o ) ) )
10 % AR given 1 detection per image

AR™EX % AR given 10 detections per image
ARmax=lOO o

AR given 100 detections per image
AR Across Scales:

aRsmall $ AR for small objects: area < 3272
REEE $ AR for medium objects: 322 < area < 96°
ARlarge $ AR for large objects: area > 962
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Evaluation Metrics

Average Precision (AP):

AP
ApIoU=.50 % AP at IoU=.50:.05:.95 (determines challenge winner)
AploU=.75 % AP at IoU=.50 (PASCAL VOC metric)

% AP at IoU=.75 (strict metric)

Challenges Score: AP

* AP is averaged over multiple - More comprehensive metric than
loU values between 0.5 and the traditional AP at a fixed loU
0.95. value (0.5 for PASCAL).

loU =0.5 loU =0.7 loU =0.9
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Evaluation Metrics

AP Across Scales:

APsmall
. $ AP for small objects: area < 322
APmedlum ' ) 2 2
% AP for medium objects: 32¢ < area < 96
Aplarge .
% AP for

large objects: area > 962

Other Scores: Size AP A< 32x32 A> 96x96

- AP is averaged over i =
instance size: ' |
« small (A<32x32)

* medium (32x 32 < A < 96 x 96)
* large (A > 96 x 96)

32x32 < A < 96x96
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Evaluation Metrics

Average Recall (AR):

max=1
AR $ AR
AR % AR
ARmax=1OO s AR

AR Across Scales:
ARsmall

$ AR

ARmedium S AR

ARlarge $ AR
Other Scores: AR

given 1 detection per image
given 10 detections per image
given 100 detections per image

for small objects: area < 3272
for medium objects: 32° < area < 967
for large objects: area > 967

« Measures the maximum recall over a fixed number of detections
allowed in the image of 1, 10, 100.

* AR is averaged over small (a <32 x 32), medium (32x 32 < A < 96 x 96) and
large (A > 96 x96) instances of objects.
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COCO Challenges Results

COCO

Common Objects in Context

Detection| Segmentation

12 /24



Shout-out to previous algorithms!

Google Research
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Shout-out to previous algorithms!

Microsoft Research Asia
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55%

Bounding Boxes Leaderboard (l)

COCO AP (overal lov)

T +11.0 AP

46% 1

37% -

+17.6 AP

28% 1

19% -

10% -

2015

2015
Baseline
Faster R-CNN

2016

2017



55%

46% 1|

37% -

28% 1

19% -

10% -

Bounding Boxes Leaderboard (ll)

COCO AP (overal lov)

21 teams joined the competition
12 teams achieved better performance than last year’s winner

winner 2016

4 teams > 50 AP
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Bounding Boxes Leaderboard (lil)

™ Winner 2016

™ Winner 2017

20%
27%

45%
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Bounding Boxes Leaderboard (llll)

™ Winner 2016 ™ Winner 2017

80
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AP AP50 AP75
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Segmentation Leaderboard (I)

COCO AP (overal lov)

55%

46% 1

37% -

28% 1

19% -
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55%

46% 1

37%

28% 1

19% -

10% -

Segmentation Leaderboard (ll)

COCO AP (overal lov)

winner 2016

9 teams joined the competition
4 teams achieved better performance than last year’s winner
4 teams > 40 AP




Segmentation Leaderboard (lll)

™ Winner 2016 ™ Winner 2017
o
o 13%
20%
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53%
35
O -
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Segmentation Leaderboard (llll)

™ Winner 2016 ™ Winner 2017
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Summary of Findings

2017 Detection Challenge Take-aways

 Exciting breakthrough this year!

- +11 AP for box challenge

* +9 AP for segmentation challenge

 Localization improved greatly in both challenges.

« High relative improvement on small object instances.
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Challenges Ranking

Team ., BBox Segmentation ‘
Megvii (Face++) 1st 2nd N3 *** e
/////// \\\\\x // R\
%, MSRA 4th
//

\\\\ V/M //4{2:

K.

Invited Speakers:

« Megvii / 910 - 930a
« UCenter / 930- 950a
« MSRA / 950 -1000a

- FAIR /1000 - 1010a
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