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Digital Holograms Back Into the Spotlight in the 5G Era
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The Starting Point for Fostering the SW Safety Industry is
the SW Safety Rating & Evaluating System

HIEHS PARK, Taehyoung I 2417121 Principal Researcher, SPRi 1 parkth@spri.kr
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Trends of Research Into Faimess in Machine Learning

443]| Kang, Songhee 1 MHT2! Senior Researcher, SPRi 1 dellabee@spri.kr
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Since the 2016 ProPublica report "Machine Bias", there has been a growing awareness
of biased machine. In human society, fairness encompasses distributive, procedural and
interactive perspectives. However, it is difficult to mathematically define what fairness is for use
in machine learning. There is no single best definition of fairness and even some of the concepts
of statistical fairness from the distribution point of view are difficult to be satisfied at the same
time. We will have to encourage more research and investments in fairness of machine learning,
which has recently come into the spotlight as a general-purpose technology in a way that

narrows the gap with the concept of social fairness.
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°ee ol HIg0| Y

% XI& : FairWare'18. 20185.29., A9, Verma, S., & Rubin, J. (2018, May)0llA] XL

0[213t SHX SFYU= ot 7|ZC2 [H 3]t Z2 SHAP} AUCH 4 IHEZA A US
# OfLEt 2aX 788 /HH0] SEo1, 052 F2=ot SEE2 M= BS AN, XIS

7|AietE 2Of0HIA =2l 2 o8 S92 7HES0| 2N SYJTS HEHE A0,

3 Verma, S., & Rubin, J. (2018, May), Faimess definitions explained. In 2018 IEEE/ACM International Workshop on
Software Faimess (FairWare) (pp. 1~7). IEEE., Gajane, Pratik, and Mykola Pechenizkiy. (2017) “On formalizing fairmess
in prediction with machine learning.” arXiv preprint arXiv:1710.03184
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SHiE SN0 B4 | 4 s 7E540] QIOLY, UHOR SA THA0| YOI K SFO| kD
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M, Y| JES HOlot= A KA OFCE DOHE Holo| $HA) 7|AIskE 20| Ofshgt
5 QU= TS XAO| 5PN JHH0| o7t K| 42 AEHCE LIOPE M2 232 @(2&d 38N
A2 BE) SAX S| Q71S0| SAl0| THEEP| OEt= MU EXeict 18 38t
HEX S84, 18 S8HU SSE, 0I5H 5581 SSHE2 4L A0 2=E £ gl=
Q710|C}.(Chouldechova, 2016; Kleinberg et al., 2016) EaX 28N JiH0| 2& HE2 A2
2= STH0| 2ot 3 FoIE o Hof| TEAF[= 40| OFE7| E0| O ofte| SEES
DHEAIZ (O 2 MH| Z2|E| 7 oKz A2 Liot7| O{ZCt. fLfotH 24Zto| S0
CHSH ~obA HOIS0| HHO| Fatr ot 0| &[7| IHZ0|Ct S2 O[3t M2 Z240] HEL0|
0jXl= G2 Oy Tt E4, A8E 3849 Fo| & L12|F0| w2t Z2HEICt SHX|2E
Yo = ZHES 0| FTIHEHOK = Z-0| V| 20| MM2= BSS 120IK| Y= =
QICt L2 Zafar et al.(2017)2] S1720] [MEM MHRZ EH(0)| Lol 18 SHAS 25%p =2 I
HEETH5% HORCM, I8 SEESE 28%p = Moll= M7t 8%EORIL.

[T 3] MY 25 SH0IM 18 S0 Her 7H -

A

Off
r

Acc=0.87; p%-rule=45%

= = = = Acc=0.82; p%-rule=70%
sennn Ace=0.74; p%-rule=98%

X Xt2 : Zafar et al.(2017)
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Ol 2 ®(Zae| Fo=ot X o) SHot= SEY &, T8k £F0| 22| Mg
0| 2ol 2F 7KSotal M2 ES0[ 28t EAlRt= SOIC.

SYgS =0I= 4l ==0| 2t Fots LU2IES2 HREE XL 2X2] Ao, 22
o

53 A0 HQIEAS AHBISIORM HBEC, YIRS Jlite] NZHUIN SHE ZHMS
A7 | QB AR TR0 Tet AiTLee et al, 2019)E O QUEH, Ol EHAM
SHiEts 245 HUHQ Z2MANA H2lohs LA0 thet S5 MSot QUL 015 &l
HUS I @GR 2E0 %) SAX SYE2 A 2E0M FolT 1 ACH, EAK SHEO|
HEXH H0HE 2 U= 7ts80| ALt A SHIS UL oM EAHY SZE=
230 2 4= et

(7 4] TS 7 ONZHOIM TR TRl S

INPUT ALGORITHM DECISION OUTCOME

A Transparency Standards Clarity, Validity, Information Representativeness Outcome Explanation

C : Principle

Benevolence, Consistency, Competency, Voice

% Xl : Lee at al.(2019), Procedural Justice in Algorithmic Faimess: Leveraging Transparency and Outcome Control for
Fair Algorithmic Mediation CSCW2019

oHH, MRXOE 7|et5e Hetg M, 2 SXot= Ol #Mo| e MY, Q3L 22
DIZSHHOJH £4E SACE St 22 ATPSES HAHEH S Alof TIYst £40) st HEE
HYAMOZ ArZSHY QICE SHAIZH 0f2f5t M= AM2= MSTX| g = UCH Y& SAHEQ!
7|Hg SoliM of2ish £M0fl Chet FE Si01= FHMS JHMGH= W gt A EXHst =
5HLHHashimoto et al., 2018), MEIMQl MEIZE =0|HA| HAV|ES BAXOZ T2fsi= 4L

2 S FHOoICh A= ARS0A = o,
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SHYS P05 0243 HAY SHHE2 Yoy, HA AN, HaY, ¥Y 7tsd, tEY,
2old S UEY I FO0IXCE DXL 2 HYSXE SFE2 LSt ol UA| M2
T3t MRS SHLE HEE M 0f 712I0] = RS UZ=CLE Ol HRIS S¥6l7iLE Huis
ZHEY I 7H2I0] SEoHL FSoA YA, J0A 7= FE27tF E0tt Alekd, #A1Y, Teds
KH=7H0 2t ZO0FE 4= AL

Olof &tal 7|AIsHE 20N =2lE[1 Q= SYE2 +eHe= FoPt 7hset ARZ, 9

M 7H R & 21 SEG0 Sote =5 © g4t HHOICH TetM 7|A[StE €112|F0]
% X

Ol Ut SHX BHYS U= B

AMESIRS & Otz CIO[E| Heks & SHIsIACt

[m]
S, AFRHS0| QiAot= “Aleld SEE = JHEH AR EXHok= XO|C,

O AARY

HetEE EEt

oh= M2l QSAISE 4%t MAHE A M22 g8 S20| == 8&7IE=2 QRIsHL UL
QASKIS2 T2 4, 718, MY H ALS[0 O[=2717HX| e A0l

OIZECt. M2tA M22 A2 =71 28 M1 2fo = MAL=RI0AM 0] 7|2t 2AGHH O{EA|
XN 2|, O =Ml 2EMo2 SXX|0f et #MIMRl 27HEF 8 S0l

Liop} F2t0] MB7H5 S 50]7] SioH O 5, APl HBI0| Qi HRFH TXIS MG
TR0 THEt AREQ! =0l TBISH A7 X! A S} MY, Y £XIS B LRE

ULt £3|, 7AtE2 SEE0| et A= AlelX SEEO| ViR AXIE KRz Lz I
2 FA7t O[O0 oitt. SZE0 et HEH =2f= of Z70M SAHeZ S + G|
20 = MR SX27t BQoH, FR7|2HE OtL2t 7|Ynt SHAIS Zetoh= ¢+ SSA, Cifet

O|AZIEO| Z4-2(7 BlH| Z2OHMOF 2 Z0|C.

[V

Homans, G. C. (1961), Social Behavior: Its Elementary Forms. New York: Harcourt, Brace, & Jovannovich, Inc.
Leventhal, G. S. (1980), What Should Be Done with Equity Theory? In Gergen, K. G. & Greenberg, M. S. & Willis, R. H.
(eds.), Social Exchange: Advances in Theory & Research, NY: Plenum Press.

Bies, R. J., & Moag, J. F. (1986), Interactional justice: Communication criteria of faimess. In R.J. Lewicki, B. H. Sheppard,
& M. H. Bazerman (Eds.), Research on negotiations in organizations (Vol. 1, pp. 43?55).Greenwich, CT: JAI Press.
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Validation of Safety of Autonomous Vehicle Systems

ZI3I5 Chin, Hoeseung 1 2421215121 Principal Researcher, SPRi 1 hschin@spri.kr

Bernard DION 1 Chief Technical Officer 1 ANSYS Systems
Nicolas DALMASSO 1 Innovation Director 1 ANSYS Optis

Hold Y11eIES Zelohs AMERIFAILHNE TR 88 Y5712 Moo= At 22, ATS
AOEQNE HSoH7| flet KMt 271 Al OF [Mx7t BE0iCt. X2l AtF2 AlZ(01M
SUZS MESI0 22, T, YHCIE AAH 3 ATEQNE Sot0] HatohH AlE2i015H0
BSoths At o B H BE2| HE0| 2ol

Autonomous vehicle systems, including deep learning algorithms, lack the detailed
requirements and architecture for validating safety critical software, such as controlling civilian
commercial aircraft. It is necessary to accurately simulate and test autonomous vehicles, using a
simulation platform which integrates physical, electronic and embedded systems and software,

while providing related laws and standards.
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S £ AlL2(t SH =21 20N ZAP| LEE 4 Us 2WAL, S=, AF E= 7

YotiEs AEoH0F k= ZHIE L=1aH0F ot} 2SOl XEAIAH

5
HIZEZRZE i 2ot &2 o BES 58S YSH0F SAIE & U, 02 2TE

O{EH| ZS(Validate)=|0{0F E77}?

M HSHR A AT LES AMEdiMs HEEE AEcts AEAIAEE AEE +~ Sl
TS ATEL0f= AFSALS| 27AIY0] QUL 10| = SH7t U= ghol, He{dS 018¢t

AEAIARE TR 27ALY0| gl 10| ME HIAE AL2|RE §17| HZ20|C,

SXQI O AZEQ0{0] ASYHS FHECE MHSIM CH2nt 2Tt ADAS(Advanced
Driver Assistance Systems) E= FCS(Flight-Control Systems)@t Z0| X[Z77HX| At OFH
=2 ATEQ0= ISO 26262, ARP 4754, DO-1781t &2 OFM B0 M=l S A5
ASSICL [T 1]0IA HHE K, 0[2{3H HRUAS Soll AX|L0I= AAHIC| S 27 ARlS
MG ATEQ0] OF7 [HIME HOISHH, 5t AIARIS DS O[2{5t 212fe] 2RSS X|7

LI,

[T 1] SO 26262 (XtSAH), ARP 4754, DO-178 (&3)0l HelE +~HF7| 2Y

Verification
and
) Validation
Project
Definition and Verification

Architecture and Validation
; Integration, Project
D[)eetg:;end Tejsfc, ar]d Test and
Verification Integration
>
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CHg A2 S2IEQI HIAETL XigA|ARIC| OFHE 1afeh o= U=7I0ICE E2 = HIY
HAEQSL 22 S21MRI HAE= MiE /HEQ| B 220|X|2F AEZAA-C| S HES 4~ GiCt.
S HAEE XEAAY 20| ZHIE YO == U= BE LSS HEIoHK| §11, T2 LHH0I
H8o= FHE7| 20|t XEAAH MAH0= A XS AZEL 00| Sl 7HEXIZO|
A JIANAUNM 2EE= CLS(Closed-Loop Simulation)7t Q3SICH AFE2F3o| 2=
MEARS AIZH 0ottt A2 Tt QA5 HetolA| AlZ2016H0F sh= & AFA|0|C.
X} Y CHE XD 22 HoE, T2 6k 2 ME(O], HIol X0 U= HE), Xt XtHI7t
Toloh= 714N £, S, IR X S2F S0 ZEE|0{0F Bt

0

rOI'

O RSTHAIAL 22 7| MG

T & NSFEAAE HHE A7 AEXZAA-L O 20| SEEN? [OF 2l= X2
T KSR Aot HHAE s 20 UL

. [T 2] kSt | dE

SOTIF
(Safety of the Intended
Functionality)

ISO| 26262

ISO 26262 AtSAt Q7 BES M7 |/ZXE HOA|ARIORZ QI5t A 1S O[S | 2I5H 7
HZ0ICt. SOTIR(Safety Of The Intended Functionality) EZ=(PAS 21448)2 TSt 7|/ HX}

AABIS 0], PRIt AIZUS TIOR3 M2t Q14 AT 710] 24| 54e)

r
-
U

1 CLS(Closed-Loop Simulation), MIE 7HY BE ZT2M|AC| QALSC| ZuE2 MAQ| UAZ0| =11, &7 Zuf L=
JHLE HZ0| 27ARY0 H= X| £2HO R ABT= AL
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X Atz FHH7 S st
SOTIFE w2 £=F0| X291 2! 1, 20 MEL|H, ARP 4754, ARP 4761, DO-254 2! DO-

178 591 7t QFIIRAAL] SOTIFS| ST ZTS HIBORN 7|Z O BES HYIE 4+

UL,

= [T2! 4] 7|= VEHo|| SOTIF X8

Item Definition

; Func. descripition ~ \,
\ Syst.. descripition \

Vehicle
Validation Test

Verification

Technical safety
Concept

Development

U\ SOTIF process
S\ 150 26262 process

% Xl : Riccardo Mariani(2017), Can we trust Autonomous Systems?
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KSRIE gt BZO0|H, SOTIF= ISO 262622| AHEAIARS| TS

ofFS Eefet HEO|Z ofLt, 27 NBAAYME ?let EEO| OfH2t 2 #2021 22 1, 20
HMBhl= HFEOZ OFX] HFEO|L A2 M REZAIA-C| OIS BEY 4= Qi

QS KMEAIARS S5 | lohM= [1E B0 EO0FX0| 7HIMA 22 & 2F AL,
2| 7]3te] et MM D, AHCIE ATEL0] JHUE, X2 SSHHY |2 22, HIY

=
Sl A 75 O, T12|11 AMOJH 2ot ZMS Eoloh= SEE AZ(01d 2HE0| 25|,

% XI& : ANSYS

[22! 6]2 OLS(Open Loop Simulation)?2} CLS(Closed-Loop Simulation)= AESIC}, OLS=
MMe| CLSE ZH(ok= O ALZEC OLS7t &= %M CLSE ALESH0] SHZ(HIY Hah), MAE0|H,
7HHi2}, Lidar S) ¥ UHICIE ATEQO0M X2 2| 7|8 AIZH|0|8S MbSHTt. CLSE Sal
SIL(Software-In-the-Loop) AIZ&|0|M1} HIL(Hardware-In-the-Loop) HHAES S5t 714
HIAET} 7kS0olct.

2 OLS(Open Loop Simulation), A|ABIC| 2i2iZk2 S0 SHEIX| 2211, OIS ZE 7Hs St AIARL
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3 Bernard Dion(2016), "A Cost-Effective Model-Based Approach for Developing ISO 26262 Compliant Automotive
Safety Related Applications”, SAE World Congress

4 Tor Erik Eviemo(2019), Lessons learned from increased automation in aviation: the paradox related to the high
degree of safety and implications for future research
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The Roles and Limits of Public Software in
the Software Industry Ecosystem

75X Yoo, Hoseok I AT Principal Researcher, SPRi I hsy@spri.kr
Z43| Kang, Songhee 1 M21%1512] Senior Researcher, SPRi 1 dellabee@spri.kr

Kt 107t b= SWit dEfAl= SHO == YHMOL Lt SWYIR2 S8017| 2SUC.
0l2fet S0 SSSWEE2 Lt SW7|H0IAH SHC = QFEHQI AISS HISSHRAC.
I3 S5 SWAIZZ &112 fARE]| MY #1F2 Y0 HSE0| K| 7is7H 2t A

HE0| 052 FFE22 HHRICE. 0[0] 7|22 SSAIE tiet A=EEE E0|1 FR= YA

—

IZES H5E 4 U HorHel 930 SZSWAIRIS £t TR} Tt

The software industry ecosystem in Korea has grown quantitatively over the past decade, but
the growth of new software companies has been difficult. In this situation, the public software
sector has provided a relatively stable market for new software companies. However, the public
software sector has a high portion of small-scale maintenance projects, resulting in a lack of
dynamics and the difficulty in developing technologies and new businesses. Companies need
to reduce their dependence on the public sector, and the government needs to introduce

alternative types of public software projects that can create industrial spillover effects.
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The Rise of Enterprise Open Source due to the Open Source Diffusion

F Kwon, YoungHwan 1 M%712! Senior Researcher, SPRi I younghwan.kwon@spri.kr

TLHQ| 7| & 7SN LEAA 80| BHESLE|T QIC F2 wHSH =3 H M| 2[5HH,
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HIZZ X201l AUCH O[2fet F2 H= 2itiE A= OELt.

Open source has become widely used among domestic and foreign companies and
institutions. According to the recent Red Hat reports, the use of proprietary SW will be down
to 36% and that of enterprise open source is expected to increase to 44% in 2022. Many IT
experts are already paying for reliable open source utilization, and this trend is expected to
expand further in the SW industry.
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O*net's Latest Revision Trend of Software Occupations and Functions

Z™31 Kim, Jungmin 1 17221 Researcher, SPRi I jungmink26@spri.kr
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Recently, O*net is undergoing sequential revision. O*net is a huge database that describes
occupations in terms of the skills required at a different level in conjunction with the Standard
Occupational Classification System of the US. The SW occupation information will be updated
in 2020, which is expected to have a significant impact on South Korea's official definition of
occupations. The domestic occupational information has its limitations in terms of its application
because it does not comply with Korea's standard job classification system. In the future, it is

necessary to increase its utilization by securing the linkage with the official classification like O*net.
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imaging. Optica, 2020; 7 (1): 63
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Deepfake from the Standpoint of Big Data : The War Against Fakes

Executive Summary
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Deepfake, content created using artificial inteligence, is spreading. Deepfake is a technology that
uses deep learning to create processed content that is different from the original by overlaying or
combining other images on top of the original image or video. Deepfake has a high industrial value
and can be used in various fields such as movies and recordings, but there are also side effects
such as pornography and fake news. In this paper, we analyzed social big data of the recent two

years over the course of which Deepfake images began to spread, and draw its implications.

The analysis has found that the frequency of Deepfake mentioned increased as of the end
of 2017, and has increased rapidly since the end of 2018. Every time the frequency increased,
Deepfake content emerged that raised issues socially and culturally. Men mentioned Deepfake
twice more frequently than women, with those involved in arts and management mentioning
it more often than others. It was mentioned more frequently mainly related to film, music, and
politics. On the channel side, it is mainly spread through replying or sharing the content mentioned
on Twitter. In terms of sentiment analysis, there is a strong negative perception on Deepfake,
which has more intensified over time. As for a more detailed breakdown of emotions, feelings of
sadness and fear are strong, but there is joy as well. In the early stages of Deepfake development,

feelings of joy were high, but feelings of sadness and fear increased with time.

The proliferation of Deepfake will lead to a full-fledged war against fake content, as well as
diversification of applications and fields. As various SNS and Deepfake technologies are combined,
the scope of its spread will expand, and the target will also be diversified from celebrities to the
general public and things. The field of its application is now centered on adult content and political
issues, but it will be expanded to various fields such as movies, recordings, games, and sports in the
future, triggering regulatory issues. There are the pros and cons with Deepfake, but it is viewed in
a more negative light. Therefore, it is time to establish corporate strategy and policy considering
this negative perception. Companies need to focus on discovering various business models using
DeepFake and minimize risks, and the government needs to establish policy, strengthen monitoring,

and prepare for fake news related to election.
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