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¥ |nn‘r‘inm DE:E? 54

i__jﬁ ﬁi‘jrjr:‘::'v R

Ref.: NYT, “How Cheap Labor Drives China's A.l. Ambitions’(2018.11.25)
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XI0](MS Coco Dataset)

Ref.: Chen, Xinlei, et al. "Microsoft COCO captions: Data collection and evaluation server." arXiv preprint arXiv: 1504.00325(2015).
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Precision
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Precision/recall for Experts and aggregates of Workers
1 . . .
A G F ;b Og
L ¥ <1 B EE
»
0.9 D
0.85
@
0.8 1 o e
3
0.75 2 e . . R
4 »
ST T 6L ®
0.7 EII:I_I-CI)_ xC-JI EE 7 9 .
0.65 10
2L AR = =l P FEE =y
0.6 e
0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9
Recall
* Qdol 1% Amazon Mechanical TurkOjAM 2& =l Crowd
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X227} aldio] 12 o| ZFAHEM X10|(MS Coco Dataset)

Ref.: Chen, Xinlei, et al. "Microsoft COCO captions: Data collection and evaluation server." arXiv preprint arXiv: 1504.00325(2015).

1. 7
0.9 E§
.g 1. Crowdsourcing@ 2= High F1-score =% s
Eﬂ' -4%
M @ Rheject SRR & 2. MZErt e ZAXEIL High Precisionof =2
G 3. 2 Eo| n4F XURt0] bt 2t

0.5

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Recall
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Ref.. M. Cordts, M. Omran, S. Ramos, T. Rehfeld, M. Enzweiler, R. Benenson, U. Franke, S. Roth, and B. Schiele,
“The Cityscapes Dataset for Semantic Urban Scene Understanding,” in Proc. of the IEEE Conference on Computer Vision and Pattern Recognition (CVPR), 2016.
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Measuring Crowd Truth: Disagreement Metrics Combined with Worker Behavior Filters

Ref.: Soberdn, Guillermo, et al. "Measuring crowd truth: Disagreement metrics combined with worker behavior filters." CrowdSem 2013 Workshop. Vol. 2. 2013.

Q@OW D[RR [ 7,

The framework for crowdsourcing ground truth

Ref.: http://crowdtruth.org/



3.1 &1 AHY|: Crowd Truth

F2 Xjolo| B3 2pay o

I-II E 0" 2I-.9_

Data processed with CrowdTruth 2.0

* NYT - Topical Relevance - Oana Inel, Giannis Haralabopoulos, Dan Li, Christophe Van Gysel,
Zoltan Szlavik, Elena Simperl, Evangelos Kanoulas, Lora Aroyo (2018).

e Causal Relations between Events - Tommaso Caselli, Oana Inel (2018).

* Frame Disambiguation - Anca Dumitrache, Lora Aroyo, Chris Welty (2018).

* Open Domain Relation Extraction - Anca Dumitrache, Lora Aroyo, Chris Welty (2017).

Data processed with CrowdTruth 1.0

Medical Relation Extraction - Anca Dumitrache, Lora Aroyo, Chris Welty (2015). DOI:

10.5281/zenodo.31890

VU Sound Annotation Corpus - Emiel van Miltenburg, Benjamin Timmermans, Lora Aroyo
(2015).

Salience in News and Tweets - Oana Inel, Tommaso Caselli, Lora Aroyo (2015). DOI:

10.5281/zenodo.46477

Crowdsourcing Events in Videos - Robert lepsma, Theo Gevers, Zoltan Szlavik and Lora Aroyo
(2016).

Crowdsourcing Named Entities Gold Standards - Oana Inel, Lora Aroyo (2017). DOI:
10.5281/zenodo.235452

Ref.: http://crowdtruth.org/
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3.1 &1 AHY|: Crowd Truth

I_II-CQ 05"*' XA AL DX}

o

! In the sentence: " We studied mononuclear cell (MNC)-mediated natural killing (NK) of [VARICELLA]-zoster [VIRUS] (VZV)- :
! infected fibroblasts in normal children, children with VZV infections, and children with Hodgkin's disease."” :

—————————————————————————————————————————————————————————————————————————————————

STEP 1: Select the valid RELATION(s)

: STEP 2a: Copy & Paste ONLY the words from the SENTENCE that express the RELATION you selected in STEP1

|
| | .
I = | I I
| () [TREATS] e ! Answer NAffyou 1% |
. [ [PREVENTS] ~/ [LOCATION] S L :
: -  ISYMPTOM 1 Copy & Paste from the sentence ONLY the words that express the RELATION you have selected in STEP1. DO NOT copy the
. . [DIAGNOSED_BY_TEST_OR_DRUG] [ ] | whole sentence.
I o - -
' [ [PART_OF] - [MANIFESTATION] i S':]'Svl:eft;/z ?(fc;t; :ele;cAted [NONE] in STEP 1, explain why
: | [NONE] L [ASSOCIATED WITH] : If you think there is a relation between those two words, but it is different than any of the relations in STEP 1, then type the
. : relation here. If you think there is no relation between those terms, explain why do you think it is.
: | [SIDE_EFFECT] |
|
: 2 [IS_A] |
| |
CHH 1
H

Ref.: Soberdn, Guillermo, et al. "Measuring crowd truth: Disagreement metrics combined with worker behavior filters." CrowdSem 2013 Workshop. Vol. 2. 2013.
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Representation

Metrics
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Representation
Relation_1
Vector
EEI'_l::_ri;:;:f k choice 2 choice 3 choice 4 choice 5
Worker_ 11+ . . [
Vector ' worker_1 | 0 | 0 0 T 0
— e e q--—-=-=-=-=-- : _________________________________ 1
worker_2 0 | 0 0 1 0
worker 3 . 0 1 0 0 0
worker 4 | 0 ! 0 1 0 0
worker 5 | 0 0 0 1 0
>entence : sum | 0 i 1 1 3 0!

Vector - .
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Metrics

cosine similarity
2 AR

x
A0HLE SO[3HK| 5%

worker 1 0 0 0 T 0

= ° sum 0 1 1 3 0

choice 1 1 0 0 0 0

2+ MERX|J} choice 2 0 1 0 0 0
OE-II:I"L" §0|3Jx| éjg choice 3 0 0 T 0 0
choice 4 0 0 0 1 0

cosine similarity | choice_5 0 0 0 0 1
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Metrics
cosine similarity cum 0 : 1 ; 0
0 choice 1 1 0 0 0 0
' 0.3 ! choice_2 0 1 0 0 0
' 0.3 choice 3 0 0 1 0 0
'0.9 choice 4 0 0 0 1 0
0 choice 5 0 0 0 0 1

max value = 0.

9
“AEAL 2E 00| 2F L
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S Q I I HIHX}E AMSA 20|

(Statistical Quality Inference Protocol)

a3 saue| HY &ast UAEs)
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o =1 o
- @35 J10|E - O|=X: Spammer, Bot S - HEH 8.
- Dok HEHX], - H|Q|EX: HXFl 70| = O|sH - Ct==(Majority) 2| A1=40] FE
- QIX[512] of242 o|0|X| & -AHENERE FE TR
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SA I IHQ (Segmentation 0flA])

Mask Alpha map Evaluation

w > H»

AYEL=E nll &S PH= 8B




DEVIEW

33 I:'"OlE'l.S)_l E-CI)I-_:I 2020

Binary Mask 2D Matrix

:

’
T

)\

.

'

.
. \ A
‘ % i, - »
! ~ | —
|" . S— y—
. - -
-

. 1 1 1 1 1 1 1 1
e “}’. |

8

\
M

Ref.: MS COCO, https://cocodataset.org/
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Alpha map

Ref.: MS COCO, https://cocodataset.org/
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Background

-»
= Tt} 0| e

-

Uncertain area

TR 0|21

Foreground

.
- BE XKD} At




1
/ Alpha(pixel value) = -

AlphaMap = 2 AlphaMask

* Foreground =1
* Background =0

e < Uncertaindrea <1
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Wl N

Alpha(pixel value) = 3 | L




3.4 X|H X9

Image Task Metrics

e = Metricse= A T2 H| Wl

» AS(Alpha Score): £78 Z2¥22010| Cler LIHX| 21EAS2| EX| =
] 2R ZE 112} AlphaMapl| SAIE

« AMS(Alpha Map Score): £ ZrHZ 1t AlphaMap2| & X|=

« TWS(Task-Worker Similarity): £

* ICS(Image Clarity Score): ZH &1}

It

M-

2=

DEVIEW
2020

A | )
AS
TWS

S
AMS

ICS
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AS(Alpha Score)
- 2[0|: £ ZrHZAntof| CHot LIMX| ZtHZ S| L=

AlphaMaskOj|A] MEHE] RFAXt FHA|H 10| 2t Z6t

: YBM(t, i) ;
MEHE| RIQIRLO] FA| Y HA

e t = task number

e | = worker number
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E ZroA A 0bo]| cyst LIH X| 2 A=) k|
S s
« L2 =2AS: Lot EA|ot QY Z CHE AIREE CHREE HEA
L|_'|7|' E*L-ﬂ'_-hll_‘.':':% - A HA| 7ts7d(High Precision, Low Recall)
CI2 AIEISE HAIRI=X] o« L2 B2 AS: L2t EA[o QA2 CHE ARS2 THEE O[EA|

- ML HA| 7157d(Low Precision, High Recall)
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Ground Truth

Ref.: MS COCO, https://cocodataset.org/
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HEFI3= 780t H[0|R ‘88

Jitter Pattern Dilate Pattern Erode Pattern

Ref.: MS COCO, https://cocodataset.org/
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DICHEA|(Overbounded) Of|A]

Orniginal Image Ground Truth

‘:

AS: 0.830

rﬂ.“‘f‘"V ;'..

Binary Mask Trimap Annotation

Ref.: MS COCO, https://cocodataset.org/



DEVIEW
2020

A HA|(Underbounded) G| A]

Original Image Ground Truth

TN '\.

AS: 0.997/

Binary Mask Trimap Annotation

Ref.: MS COCO, https://cocodataset.org/
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Large_Jitter Normal_Dilate Normal_Erode Normal_Jitter1 Normal_Jitter2 Normal_Jitter3 Normal_Jitter4 Superior

0
1
2
3
4
5
6
!
8
9

10
11

0.959

0.914
0.951

0.956
0.938

0.927
0.963

0.926

0.955
0.943
0.932
0.934
0.971
0.977

0.975
0.982
0.949
0.946
0.929
0.978
0.961
0.951
0.981

0.971
0.983
0.939
0.941
0.937
0.969
0.964
0.949
0.962
0.975

0.970 0966  0.971
0.977 0982 0983
0.949 0.946  0.940
0.951 0947  0.953
0.915 0923  0.939
0.981 0979 0977
0.963 0969  0.970
0.960 0.965  0.958
0.944

0.976

0.933 0.930
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TWS(Task-Worker Similarty)

o|O]: (AEHEl IEAP} CHE HEX=2| 202} FARt E
A

| I—

[E SO Z0ML| SO =X] THE

L

TWS(t, i) = COS(Vt — Vi i Vt,i)

» V. = flatten{AlphaMap(t)}
* Vi = flatten{AlphaMask(t,1i)}



=0 T\WS 0f|A]

TWS: 0.996

Original Image

Binary Mask
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Ground Truth

Trimap Annotation

—

Ref.: MS COCO, https://cocodataset.org/
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Lt T\WS Of|A|

Original Image Ground Truth

TWS . O . 93 6 Binary Mask Trimap Annotation

Ref.: MS COCO, https://cocodataset.org/
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XtAO S0 2 X|HE X}O|(TWS)

Large_Jitter Normal_Dilate Normal_Erode Normal_Jitter1 Normal_Jitter2 Normal_Jitter3 Normal_Jitter4 Superior

0 0.964 0972 0.974 0.982 0.983 0.981 0.981 0.987
L 0.978 0.987 0.986 0.988 Q99 0.986 0991 0.992
2| 0.936) 0.960 0.944 0972 0.965 0.966 (0.958 0.975
3 0.943 0.974 0.960 0971 0.972 0.967 0.969 0.979
4 0.901 0.954 0.930 0.955 0.959 (0953 0.960 0.971
5 0.963 0.983 0.983 0.986 0.985 0.985 0.985 0.989
6 0953 0979 0.973 0.978 0.976 0.978 0.977 0.985
[ 0.940 0.976 0.965 0.972 0.969 0977 0.966 0.979
8 0.955 0977 0971 0.962 0.977 0.977 0979 0.985
9 0.987 0.989 0.988 0.987 0.989 0.990 0.994 0.994
10 0.988 0.992 (.993 0.994 0991 0.994 0993 0.996
il 0.897 0.940 0.919 0.924 0.936 0.923 0.931 0.958
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0.936

0.996
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AMS(Alpha Map Score)
- 9|0|: MEHEI I ANt} AlphaMap?2| EX| =

+ SHITWSHCLHE HEEQ X XA

- 3{ITM(D) - BM(&, DI}
TMS(t,i) =1 _—n(TM(t) >0
* t = task

* | = worker



Binary Mask

AMS

0 0.919
T 0.950

0.864
5 U.005
4 0.816

TWS

0 0.964

] 0.9/8
0936 ]

3 0.943

4 0.901

0972
0.987
0.960
0.974
0.954

0.934
0.962
0.879
0.905
0.857

0.974
0.986
0.944
0.960
0.930

Large_Jitter Normal_Dilate Normal_Erode Normal_Jitter
0.926
0.961
0.889
0.919
0.871

0.945
0.965
0.911
0917
0.882

Large_Jitter Normal_Dilate Normal_Erode Normal_Jitter1

0.982
0.988
0.972
0.971
0.955

0.945
0.968
0.902
0.918
0.887

0.983
0.991
0.965
0.972
0.959

0.942
0.961
0.904
0.913
0.877

0.981
0.986
0.966
0.967
0953

0.942
0.968
0.894
0.915
0.887

0.981
0.991
0.958
0.969
0.960

DEVIEW
2020

Normal_Jitter2 Normal_Jitter3 Normal_Jitter4 Superior

0.950
0971
0.914
0.928
0.900

Normal_Jitter2 Normal_Jitter3 Normal_Jitter4 Superior

0.987
0.992
0.975
0.979
0.971
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ICS(Image Clarity Score) S0 Do StE XX} 2t 0]240] HE Z0|Ct,
ofo]: HHEES2| AI0| =

=x): Zelo| B EO|LL Of2i2 YIS T

I B B . - - - S . - - - - - - S S - S - - - S - - -y

AlphaMap HEA|¥o| HA

e t = task
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0.810

0.765

SCOTT
BROWN
HE'S. FoORUS

AZ0| (AL,

0.958

0.971

Ref.: MS COCO, https://cocodataset.org/
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=2 sl =2 Xsia 2l S5H EX
- 33t It0|= - o|=&: Spammer, BotS 7 - Ct(Majority)2] A1EH0] HE!
- Dok HEHX], - H|2[=R: EXE 710|= Ofsh
- QIX[5t2] 01242 O|o|X| S v

=X = LX0l| Penalty,

NE4 AKX Advantage
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[0]9)
Thresholding
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L EERTE

loU < Threshm
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naqsljofet @A

. QCTO| LHO|=: 024 S 42 I 0]
A

 Voting Power: gafd M+-E J3lot 2

* QcT Range: &3 F801 2t 7P 2|2 QcT2| 2+

» Decay Weight: 22fiE %1% Z2110] ChHet T{ZE| IS A

* QScore: loUd| 'HHO]=(ICS)0]| (HHE 21 0] HOE QcT B2 (Hr)
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Hp A
DecayWeight(weight,t) = weight'
* t = QcT Range
IP(Impact Point) = _CYWelght - Q5core ci=12,..,t—1
PR O = QcT Range
S T,:t)= ) ,
1P " Q COTe(QC w,i ) ICS(QCTl)
1 task,i
VP(Voting Power) = TP A
as
* task = task number + t=QcT Range
* L= worker number v i=12..,t—1

* QcT,,; = iyp recent result of worker,,’s QcT

* QcTy; = iy recent result of worker,,'s QcT Ground Truth
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OlAl 1: IP A= 2020
(JScore
loU ICS 1.12

t=5

QcT; | 09 | 0.8 weight = 0.9 DecayWeight 0.88

T 0.8 0.9 101 09 081 (073|065 | . 1.14 —

etz QScore(QcT,,;,5) 4.13

QcTs | 0.8 | 0.7 =[1.12,0.88,1.14,1.00,0.87] 1.00

QcT, | 09 | 0.9 0.87
DecayWeight(0.9,5)

QcTs | 071 08 | =11.0,0.9,0.81,0.73,0.65) .V

4.13
IP = 5 0.82
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O|A| 2: VP AIE 4l 5k
Worker wl w2 w3
0.9
IP 1 0.9 0.8 2 7
w L 09 o8 /
2.7 | 2.7 | 2.7 , /
1.9
//4
\ = 2.7
L/ \\\ \\
p 1 1
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TWS




[ s5uev
HA 2%

Maximization

Expectation

TWS Threshold

TWS Threshold
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AL A

u(TWS) + threshold

+threshold

L
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Image Matting= Al
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DeeplLa

b V2

DCNN

Atrous Convolution

Final Output

Aeroplane Coarse

Score maE
J

| i

Bi-linear Interpolation

o~

Ref: Chen, Liang-Chieh, et al. "Deeplab: Semantic image segmentation with deep convolutional nets, atrous convolution, and fully connected

crfs." IEEE transactions on pattern analysis and machine intelligence 40.4 (2017): 834-848,
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3.7 Q2= 2F A= 3: Image Matting

Dense-CRFE &85t Ground Truth &=

TA Dense- CRF

Trimap Annotation

Ref.: MS COCO, https://cocodataset.org/
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Ref.: MS COCO, https://cocodataset.org/
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Ground Truth

Ref.: MS COCO, https://cocodataset.org/

Al 3: Image Matting

|XI-
=

.
\J
kel

Trimap Annotation TA Dense-CRF
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3.7 Q2= 2F A= 3: Image Matting

Trimap Annotation TA Dense-CRF

Ref.: MS COCO, https://cocodataset.org/
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Image Matting

Al 3

IS
HA =

.|

r 578

0¥ Hyperparamete

=Xl &H0| 05 =.

P
AA

g2 0]

L
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4.1 Instance Segmentation

» 10|0X] /1 AARA

c EHY NG T~ 14 T

Ground Truth example

Ref.: flickr, https://www.flickr.com/



4.1 Instance Segmentation

0.043394

0.776778

0.968734

0.985726

0.996611

100 -

095 -

0.90 -

0.85 1

0.80 1
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4.1 Instance Segmentation

-r:i
e %o W
[ ]
- . . L
oy
] L ]
/’—\(
R
0.80 0.85 " 090 0.95 100
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4.2 Image Classification

Of| A

2%




4.2 Image Classification

DEVIEW
2020

* Precision = 0.95
 Recall =0.89
e F1-score =0.92

* Accuracy =0.97
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4.3 Scene Text Localization

Rotated Bounding Box
Jt2MT|, M[Z20] IS
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4.3 Scene Text Localization

a1 B
> BB B o orm ax

¥

|I£2

|IS!

_/ \\/ —
Rol T 3 B3}




DEVIEW

4.3 Scene Text Localization

* Precision=1.0
 Recall =0.97
* F1-score=0.98
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4.3 Scene Text Localization
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4.3 Scene Text Localization

I
(01) 00614141 99999 6

SERT L
12% %:)IE?_I- x—II-CI):I-Ij |2|'_:_
5+2% 2 2917|120 Y2E Os(2F)

15% 17%
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