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OUTLINE

e Step-by-step animation of the voting process
e Details about the “Mini COCO” (COCO minitrain)
dataset

® More visual results




Vote Aggregation

In the following slides, we illustrate the vote aggregation process for two steps, for
a specific class.

E is the visual evidence tensor for a specific class. Its size is Hx W x R.
O /s the corresponding object presence map with size H x W.

The colors in O indicate accumulated vote strength.



Let us pick an arbitrary location (i) and an arbitrary channel in E (e.g., the 3" channel is illustrated below).

The 3" channel of E O is initialized with zeros
High

(i.J)

Low



We place the vote field centered at the location (i)).




Since, we are using the 3™ channel, the relevant region of the vote field is 3 (shown
with pink color on E).

the vote field




O after voting

High

voting

Low



To further illustrate the voting process, let us pick another location (shown below on E) and another (e.g.
the 8th) channel in E.

The 8" channel of E o)
High

Low



Place the vote field centered at the location.




The region 8 marks the target area to be voted on.

the vote field




O after voting

High

voting

Low



Mini COCO (i.e. COCO minitrain)

In the following slides,

e We present the full set of results trained on the COCO minitrain
benchmark.

e We present the correlation between COCO train2017 and COCO
minitrain.
e We present several statistics about COCO minitrain.

o  We show Person class separately, because it is the most dominant class in the
dataset. When we add person class to the figures, it becomes harder to see the
details of other classes.



COCO minitrain Benchmark Results

Method BackBone Scale AP AP59y AP;5 APs AP, APy
Two-stage detectors:

Faster R-CNN ResNet-50 w FPN 800  27.7 488 284 147 298 364
Mask R-CNN ResNet-50 w FPN 800 285 495 294 147 30.7 37.6
One-stage detectors:

RetinaNet ResNet-50 w FPN 800  25.7 43.1 268 12.1 28.6 342
CornerNet Hourglass-104 511 284 418 295 113 296 39.2
ExtremeNet Hourglass-104 511 273 394 289 125 296 38.0

COCO val2017 performances. Models were trained on COCO minitrain.



COCO minitrain Benchmark Results

MiniCOCO COCO
AP APsy APy;s AP AP5y APys

Method Backbone Scale

Two-stage detectors:

Faster R-CNN ResNet-50 w FPN 800 27.7 48.8 284 36.7 584 39.6
Mask R-CNN ResNet-50 w FPN 800 285 495 294 377 592 409
One-stage detectors:

RetinaNet ResNet-50 w FPN 800 25.7 43.1 26.8 357 547 385
CornerNet Hourglass-104 511 284 418 295 384 538 409
ExtremeNet Hourglass-104 511 273 394 289 403 55.1 437
HoughNet (ours) ResNet-101 512 234 40.1 236 343 536 36.6

COCOminitrainvs COCO train2017.Results are given on the COCO val2017.



Correlation between COCO train2017 and COCO minitrain

AP APsq
41 - 60 -
) ExtremeNet
B CornerNet
40+ ¢ MaskR-CNN , 591 ’
V Faster R-CNN b 4
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Mini COCO

Positive correlation between COCO train2017 and COCO minitrain results. The
Pearson correlation coefficients are 0.74 and 0.92 for COCO evaluation metrics AP and
AP50 respectively. This figure is based on the table from the previous slide.
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Annotation Ratios Normalized with Total Image Count
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Annotation Ratios Normalized with Total Image Count

COCO minitrain Stat|5t|CS == COCO 2017

s Mini COCO 2017
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with total image counts in the
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Annotation Ratios Normalized with Total Annotation Count
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Annotation Ratios Normalized with Total Image Count
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Annotation Ratios Normalized with Total Image Count

COCO minitrain StatiStiCS 7 == COCO 2017

s Mini COCO 2017
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normalized with total image
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= Mini COCO

Annotation Ratios Normalized with Total Annotation Count
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Annotation Ratios Normalized with Total Annotation Count

COCO minitrain StatiStiCS = COCO 2017

s Mini COCO 2017
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COCO minitrain Statistics

Annotation Ratios Normalized with Total Image Count
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Annotation Ratios Normalized with Total Image Count

COCO minitrain StatiStiCS == COCO 2017

s Mini COCO 2017
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Medium annotations

COCO minitrain Statistics
[ )

normalized with total

annotation counts in the

dataset.

t
=]
3
(s}
o
c
o
S
8
o
c
=4
<
I
O
°
£ 8
=|.8
2 g9
£
T 8=
N
m-
£
[=}
=4
n
o
=
©
o
c
o
=]
8
o
c
c
<
© 1 o »n o n o n o
g K 3 & 8 ® B & 8
N 4 +H4 <4 4 o ©o o o
¢ & & &5 5 & g & 9
s 3 8 8 © & oS & o

soljey uolejouu

Sloq
Hy3e, Sy
Pieog ng
Pmoo ey,
910)5 \Equg
ll seq
oy

lreq Sliogs
Emaesocm
Siys

Wwﬂm.\k\
5eyng

o

mmnncmc
Claquy,

2 ©%oeq
e
NLQWN

Jeag
Ueyqsq
Moy

nwwcw

mﬂo:

6op

o
S
&
=
S

\

0.0175

0.0150

0.0125

0.0100

0.0075

0.0050

0.0025

0.0000

f.EoSoS
8up ey
2 Appsy
EonM 195
ES

305

fooq
o150,
Juis
“iseq,)
Usno

ey, 011
oy ;s
Emoa oy
S0y,
Ssnoy,

doyqre,

10
3Iq9ey by,
]
ey Patg
Y2noy
“eys
ey
Sceb
2219
bop oy
ou1ey
11035, 1q
Sbug,,
Fu,S_ucmm
Sldde
w:w:ma
Imoq
EOOQM
1y
Yoy

dny

Sse;p -

Class Names



Annotation Ratios Normalized with Total Annotation Count

COCO minitrain StatiStiCS = COCO 2017

0.10 4 EmE Mini COCO 2017

e Medium Person annotations 0.08 |
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Annotation Ratios Normalized with Total Image Count

COCO minitrain StatiStiCS == COCO 2017

0.8 1 s Mini COCO 2017

0.7 4

e Large Person annotations
normalized with total image
counts in the dataset.
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= Mini COCO

Annotation Ratios Normalized with Total Annotation Count
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Annotation Ratios Normalized with Total Annotation Count

COCO minitrain StatiStiCS = COCO 2017

s Mini COCO 2017

0.10 4

e Large Person annotations
normalized with total annotation
counts in the dataset.
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More Visual Results

-, Fire hydrant detection gets
strong votes from cars, person,
buildings and road.




More Visual Results

Tennis racket
detection gets
strong votes
from person.



More Visual Results

Kite detection gets
strong votes from
person and sky.




More Visual Results

Ski detection gets
strong votes from
other ski, ski baton
and person.



More Visual Results

Sports ball detection gets
s strong votes from person.




More Visual Results

‘" Hr--p

24/2000 £:41:00 cum2

Television detection
gets strong votes
from common things
in a living room such
as paintings at the
wall and books in
the shelf.



More Visual Results

Remote detection
gets strong votes
from television and
chair objects.

e




More Visual Results

Television detection
gets strong votes
from things in a
living room such as
lamp (is not among
80 classes of COCO
dataset), chair and
couch.



More Visual Results

Television detection
gets strong votes
from things in a
kitchen such as
lamp (is not among
80 classes of
COCO dataset), and
couch.




