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PARTO1. Introduction

What happened to paintings?

Mona Lisa (1503-1506)

The Weeping Woman (1937) |
‘ -’. “Q»J\‘ N !/ ;‘ t'.:i-: '1 .' :

Image Source: https://en.wikipedia.org/wiki/Mona_Lisa, https://www.masterclass.com/articles/when-was-the-camera-invented, https://en.wikipedia.org/wiki/The Weeping_Woman
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PARTO1. Introduction

The impact of the camera

Picture Realism

} Photo Realism

O Democratization of visual art: Before the camera, only the wealthy could afford portraits.

0 Job displacement: The invention of the camera made the job of painters disappear or change their
job descriptions.

O Privacy Concerns: The camera's ability to capture images led to concerns about privacy. People
could be photographed without their consent, leading to issues of invasion of privacy, especially in

public spaces.

O Misrepresentation and Manipulation: Photos could be altered or staged to convey false

information or narratives.

Image Source: https://unsplash.com/photos/O_vFB1KOttk, https://www.artculturefestival.in/evolution-self-portraiture
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PARTO1. Introduction

Al is the new sheriff in town!

Camera 0O\l Picture Photo

@ el 6ot Realism Realism

1800 ~

Image Source: https://en.wikipedia.org/wiki/Mona_Lisa , Mona Lisa deepfakes developed the Samsung Al Center in Moscow
https://en.wikipedia.org/wiki/The Weeping Woman
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PARTO1. Introduction

Painting went multi-modal too

Camera

1826

+

Phonograph
| —o- |

1877

Ciotat

Image Source: https://en.wikipedia.org/wiki/Mona Lisa Wh 7 2
at’'s Next?
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PARTO1. Introduction

Film success: Synchronization

O For multimedia, timing is everything!
« Why are there holes around 35 mm films?

« "Film perforations” to synchronize and play the film at a constant speed

Optical
soundtrack
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Image Source: https://en.wikipedia.org/wiki/35_mm_movie_film This Photo by Unknown Author is licensed under CC BY-SA-NC
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PARTO1. Introduction

Al's impact to society and industry

d “Every company will become an Al company.” (2020)
* Arvind Krishna (IBM CEO)
« Every industry will be transformed
» Look what happened to Amazon, Starbucks, Boeing, etc.
O Search: auto-correct, search rankings, understanding search
queries, voice search, image search
O Machine translation: many to many language translations are
possible and the list is still growing
O Autonomous driving: Tesla, Waymo, etc.
O Financial: smart banking, institutional investors (trading bots)
O Smart farm, smart factory, smart city, etc.
—
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NUMBER of Al JOURNAL PUBLICATIONS, 2000-20

Source: Microsoft Academic Graph, 2020 | Chart: 2021 Al Index Report
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PARTO1. Introduction

More concerns about Al ethics

@ More interests in ACM conference on Fairness,

Accountability, and Transparency (FAccT) and ethics-

related workshops at NeurlPS.

O Law makers are paying attention too

Number of AI-related bills passed into law
in 25 select countries, 2016-2021

Source: AI Index, 2021
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Number of papers

Number of accepted FAccT conference
submissions by affiliation, 2018-2021

Sources: AI Index and FAccT, 2021
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PARTO2. Trends

Al Trends

4 GPT-35 +; GPT-4
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Generative Multi-modal Trustworthy Data-centric
Al Al Al Al
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PARTO02. Trends

Generative Al

4 GPT-35

O ChatGPT popularized the Generative Al wave

Q "“Prompt engineering”

@OpenAl Research~ APlv ChatGPT~  Safety Company v

Introducing Llama 2

The next generation of our
open source large language model

Plan a trip Write an email

DALLE 2

DALL-E 2 is an Al system that can create realistic images
and art from a description in natural language.

Compare storytelling techniques Give me ideas
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PARTO2. Trends

Going Multi-modal

0 Autonomous driving: cameras, radars, lasers, lidar, etc. -(BEl\lsAL\AD\jE@UUggCP)”F—%L_PEPEN DS

O Robotics N ER Dl G

Q Mu Itl -mo d a | Text-to-Ima g e Most companies working on automated driving rely on a small fleet of highly
instrumented test vehicles, festooned with high-resolution cameras, radars, and

d Ima ge -to-Text: Ma ny ca ptiO Nnin g laser-ranging lidar devices. Some of these have been estimated to generate 750
megabytes of sensor data every second, providing a rich seam of training data for

ad An y-to- An y: CoDi (Microsoft), Gato (Goo g le) neural networks and other machine-learning systems to improve their driving
skills.

https://spectrum.ieee.org/tesla-autopilot-data-deluge
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"A toy on the street

%‘ sitting on a board"
(Raining street

"
. ambience) Raining, rain,
"Teddy bear on a -
skateboard, 4k" CoDi moderate’

(Raining ambience)

CoDi can jointly generate any-to-any
combinations from video, image, audio, and
text, via composable diffusion. (Raining, street, skateboard)

Image Source: https://www.microsoft.com/en-us/research/blog/breaking-cross-modal-boundaries-in- https://arxiv.org/pdf/2205.06175.pdf
multimodal-ai-introducing-codi-composable-diffusion-for-any-to-any-generation/
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https://www.microsoft.com/en-us/research/blog/breaking-cross-modal-boundaries-in-multimodal-ai-introducing-codi-composable-diffusion-for-any-to-any-generation/

PARTO2. Trends

4 Trustworthy Al

O Al Bias (M)

. A% QIF0| G2 obpl oA Hei:
O Al Datall 228t QXY ZXE

O Deepfake:

« Harrison Ford in Indiana Jones 5
« 40 years younger?

’

7
Vo
-

ORIGINAL | DEEPFAKE
—
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Accuracy of Face Recognition Technologies

20.8% 33.7% 34.4% 31.4% 22.5%
100=- ‘ al; el i FEE L ‘ el
3 ‘ ‘ i ‘ 0 Darker female
g [0 Darker male
© 50— L
N ighter female
§ 1 Lighter male
0_ — — — — — —
Microsoft Face++ IBM Amazon Kairos
Face Recognition Technology
Project Green Light Detroit 2010 Census Data
-
, '
; ‘Z\j Dw\rr‘,’w!‘
@ Project Green Light partner White @ Black @ Asian @ Hispanic @ Other

https://sitn.hms.harvard.edu/flash/2020/racial-discrimination-in-face-recognition-technology/
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PARTO2. Trends

Data-Centric: One model to rule them all?

O Model € TransformerZ &% Z|= FAM| (Foundation Models)

O Model architecture 2Lt parameter 7H=2} HIO|E 2| 35t Q&

Al Model Parameters Data
GPT1 (OpenAl) 117 million 7000 books
GPT2 (OpenAl) 1.5 billion 8 million web pages
GPT3 (OpenAl) 175 billion 45 TB text
DALL-E (GPT3) (OpenAl) 12 billion Internet data (text + images)
PaLM (Google) 540 billion 780 B tokens of high-quality text
Wu Dao (1&i&) (Beijing Academy of Al) 100 trillion 4.9 TB high quality images & text
(English & Chinese)
ChatGPT3.5 (OpenAl) 175 billion 570 GB (300 billion words)
Llama 2 (Meta) 70 billion 2 trillion tokens
— HPE-NVIDIA-SZA|ARZE
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PARTO2. Trends

Data-Centric: A Tale of Two Datasets

Same model (YOLOvV5)

Same raw data (Al Hub dataset): 30,000
images

Different labels: Al Hub labels vs. Testworks
fixed labels

Training results show 43% (49% vs. 92%
MAP) differences
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3. Strategies for Quality Data
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PARTO3. Strategies

Strategies for better data

Divide and conquer [THAIA T2
Quantify [ 23}
Visualize [A|Z3H

Automate [AtS3H

> W=

Automate

Divide & Conquer Quantify Visualize
 —| ” HPE-NVIDIA-SZA|ARZE
w r > . STA|AHX .
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PARTO3. Strategies

Strategy 1: Divide and conquer

1. Better Quality = Build quality in ML Pipeline stages (ML Pipeline&0f| Al THAA H )
2. Data quality = Data quality criteria

3. 22 8 HAdMEH

Dataset Reliability Consistency Effectiveness Security Data Drift
i N SEM EOFA
design Diversity Accuracy (8= o (=€) o Concept
c £ Uni £ (A2 e £ £ Robustness E| Drift
5 o o o|o] HEH) 'S o 2
E o Privacy 05 = 8 c
O a =
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PARTO3. Strategies

Collection strategy: synchronization & calibration

O Multi-modal data 5 &H: S22 =& CHA M EH

A:
« Synchronization (&7|2}), Calibration
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PARTO3. Strategies

4 Collection strategy: synchronization
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PARTO3. Strategies

Collection strategy: calibration

0 Multi-modal data: Calibration

Y (millimeters)
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PARTO3. Strategies

Collection strategy: Calibration

O Multi-modal data: Calibration £9] 7|&
(3Kt zfolct 7t Mot 7|=)

£33 Ill 210-1 210-2

CERTIFICATE OF PATENT

H| 10-2525568 =

Patent Number

wHee H 10-2022-0164917 &

Sovheton Nuiber

uy 202211 118 309 o
i Dt

B8y 20231 048 20%

AR DY e o e i
VARG O[S ¥ H2) 2joict 91X W NAW U Wy
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MEREA S WYDE24T 40, 4012(STE, FAUD)

YEL o
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flol wye rwsY, o w2t YUY SREIUSS SHYCL
This is to certify that, in accordance with the Patent Act, a patent for the
invention has been registered at the Korean Intellectual Property Office.

ElitE

20231 04% 209 s WO
[EIFAr SRABE nEnMR

s58y -

COMMISSIONER, :oﬂ@

KOREAN INTELLECTUAL PROPERTY OFF| Eﬂ‘

0' o) 4) (R0
N 3

~-120
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£9517%
Korean Intallectual
Proporty Offica
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PARTO3. Strategies

Strategy 2: Quantify

1. Turn quality to quantity (EZ 9| H&ks})

2. Use metrics to measure quality

ﬂ Dataset < Reliability Consistency Effectiveness Security Data Drift
: o 59 HOLA .
design Diversity Accuracy (2=3) (FoS) Concept Drift

- o) O)
= El Uniqueness gl (7= =4, £ E| Robustness £
o G k O oo HzHA) £ 31 S
w e Privacy L = % =
S g =
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PARTO3. Strategies

Strategy 2: Quantify

Brightness of Images

O Diversity criteria need to be quantified:

» Brightness — Balanced or imbalanced?

* Aspect ratio? :

« Class distributions?

* File sizes? _ _
° Etc . - - brightness (binned) o

Brightness of Images

10

8

]

4

- |
s0 60 7O 8

0 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Count

brightness (binned)
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PARTO3. Strategies

Strategy 2: Quantify

o) Diversity (Ct¥d) => +8H| SHE

- A &2 0 loU 50% OJA
- SHOHH| Z1 5|8

e 25 Z ZHE(loV)
el 40% 50% .
HA 60% 50% o

- A 2 g SES(%) = (40 + 50) / (50 + 60) * 100 = 81.8

Q1BX|s &5 Oo|E EXa| 710| =22l v3.0 p. 151

—
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PARTO3. Strategies

10

Strategy 2: Diversity

O Semantic segmentation auto-labeling using The KITTI Benchmark Dataset

— | HPE-NVIDIA-SZA|ARIE
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PARTO3. Strategies

I Strategy 2: Diversity

O Auto-labeling error due to different architectural styles (domain gap)

O The importance of data quality is re-enforced
Korea dataset

Domain gap arises from
differences in architectural

styles between Europe and
Korea.

Road 10853 ® ©
Sidewalk 38953 @ @ Building 60568 ®© ©
— ) HPE-NVIDIA-SZA|ARIE
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PARTO3. Strategies

Strategy 3: Visualize

12

O Visualize different aspects of a dataset
« (lass count
» File size
» Aspect ratio, etc.

class

Class Count
1500 class
| | tree_trunk
movable_signage
B oo
1000
£ traffic_sign
3 B potted_plant
) chair
500 B treffic_light
pole
W bollard
. O - e em s
Ay, oy, . 6
4 oy "k

Aspect Ratios of Images

Count

File Size Distribution

Count

Enterprise
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PARTO3. Strategies

13

Strategy 3: Visualize

Q Overlapping labels (Z&Zl 2t
« Tool bugs?
* Human errors?

Overlap Areas

overlap o
200

100 -
/
/
150 /

/50
1
100 p
/

count

i 0
50

0 20 40 60 g 100 | .I-- I HE EEE |

overlap %

-.
-
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PARTO3. Strategies
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Strategy 3: Visualize

O Multi-modal data labeling — Multi-modal Annotation Tool (blackolive 3D)
O 2D RGB + 3D Point Cloud data

[ BO_LIDAR

©
or
o}
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PARTO3. Strategies

15

Strategy 3: Visualize 3D Segmentation

A blackolive 3D, Testworks Multi-LiDAR Dataset ( LIDAR + Segmentation ) 7t&
O Raw data: LIDAR + Mono

x

| Point Color
lall e 6.

— 7 HPE-NVIDIA-SZA|ABX
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PARTO3. Strategies

16

Strategy 3: Visualize 3D Segmentation

O blackolive 3D, Testworks Multi-LiDAR Dataset ( LIDAR + Segmentation ) 7t&
O Raw data: LIDAR + Mono

__Toolbox e - —____ Toolbox

Select |~ Focus Point Color = — = 5 Select {~Focus—| Point Color o
£ 4 a | Q |[@ o £ « a | Q| @ & @
Subtract Subtract ‘View
< ‘ < « ¢ ®
\

— p HPE-NVIDIA-SZA|ABX
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PARTO3. Strategies
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Strategy 4: Automate

0 Automate + Manual Review:
« Auto Labeling
« Auto Reviewing:
» Duplicate labels
« Overlapping labels

« Ats 2tE/ds = =2 3

-

Error Count

rrrrr

count

Over-tagged Attributes_error Range_error Mis-tagged Untagged

— HPE-NVIDIA-SZA|ARIE
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4. Conclusions
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PARTO4. Conclusion

Trustworthy revisited

O Mis-use of technology

O Use of camera & computers by Nazis for Holocaust

— P HPE-NVIDIA-SZA|AHZE
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PARTO4. Conclusion

Stereotypes

O Asian stereotypes in America?

« Short?

« Good at math?

« Bad drivers?

» Playing the piano & the violin?
d What are your stereotypes?

* Americans

« Koreans

O How difficult is it to change stereotypes?

—
Hewlett Packard NVIDIA. DX SIAAHE
Enterprise

Stereotypes about Asian people were
particularly common until the ‘60s

Yellow peril Yellowface Asian speekee
Engrish

NI NG

Interchangeable Mighty whitey,  Asian and nerdy
Asian cultures mellow yellow

W—"‘/\—v_._/\

All Asians know  Asian store- Identical-looking
martial arts owner Asians

_—TN T NN
‘40 ‘60 "80 ‘00 ‘40 ‘60 '80 '00 ‘40 60 ‘80 ‘00

Chart shows the relative frequency of tropes over time

Source: see github.com/dw-data/movie-tropes © DW

Blackface has decreased, but black
characters still die first in Hollywood

Scary black man Black dude Black best friend
dies first

Sassy black Blackface But not too black

woman

L\ L

‘40 '60 ‘80 ‘00 ‘40 '60 ‘80 ‘00 ‘40 ‘60 ‘80 ‘00
Chart shows the relative frequency of tropes over time

Source: see github.com/dw-data/movie-tropes © DW

Source: https://www.dw.com/en/hollywood-movies-stereotypes-prejudice-data-analysis/a-47561660
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PARTO4. Conclusion

The Ugly Model

4CAN ASIAN MEN BE SEXY?*
O Stereotypes are hard to change |

O White privilege => sets the beauty

standard

O Asians = ugly

HPE-NVIDIA-SZA|ARIE

—
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Image Source: https://dearstraightpeople.com/2018/11/13/ugly-model-kevin-kreider/



PARTO04. Conclusion

O Al can be quantified, visualized and improved with right strategies

» Easier to change than human biases and stereotypes

« AFFECH 7457 =2 Al

O Strategies for quality Al Data

N

« Divide and conquer: 222 =% CHAH M EH

« Quantify: & Q| A& H3}

HE BA o2t

ild

* Visualize:

« Automate: 229| Xts 7{M

—
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Strategies for Quality Al Data
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