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4 Linux on Ubuntu OS (C++ 2 YOLO train)
¢ Keras, Tensorflow, CoreML
€ i0S (swift)

¢ Firebase (CI[O|E{H|O] A A{H)
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< Test Case 102]
v Average Loss: 2.19
v Avg I0U: 0.79
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®Kakao map API 4 Google map API
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& AM|0|X| : HTML, CSS, Bootstrap, Highcharts
¢ HIO|E{ =3 8! X2| : BeautifulSoup, pandas, csv

& 0|= 24 : TensorFlow, Keras, scikit-learn
& G|O|E{ H|O|A : SQLite3 4 AH : Node.js <Linux>
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@ https://scikit-learn.org/stable/ <sklearn>
@ https://keras.io/ <keras>

@ http://pandas.pydata.org/pandas-docs/stable/ <pandas>
@ https://www.highcharts.com/ <Highcharts>
@ http://bootstrap4.kr/ <Bootstrap>

e8¢ Mo QA URL :
https://www.youtube.com/watch?v=IAHZ4CrBvRc&feature=youtu.be
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< mMRNAseq RSEM normalized log2 DATA >

Column O|& : Samples

Row O|Z& : Genes

H|O|E] : gene expression data
37]:18321x1213

i 2M e

1. ClIO|Ef Z1A 2]
2. Ellte geneS8 T35St =@ QHXL H|0|H He =2

3. FZ¥2 Subtype Z O|0|E =57, 22! H|O|H

4. 7—.* H|O|E & PCC(Pearson Correlation Coefficient),
TOM(Topological Overlap Matrix) A4t

5. 2f subtype 2F, J2|10 LHERIT|O|E L} RHXIS
29| PCC2I TOME H|n &4

6. HIO|E A2z}
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unknown | €Elol
A B enriched like

[ KRT8, KRT18]

[ PTEN, PTENP1 ]

[ KRT5, KRT14]

CCNBHEY=

MMP HE9|3

NOTCH4 HEY3

PTPRC LIEHZ

CCNB HIE®{= : CCNB2, CCNA2, PLK1, RAD51,
HMMR, MKI67, BIRC5 52 &gt

MMP 4 E®{3 : MMP2, BMP1, MMP14, MMP11,
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@ https://www.genecards.org

@& https://horvath.genetics.ucla.edu/html/CoexpressionNet
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€ Shih-En Wei, Varun Ramakrishna, Takeo Kanade, Yaser Sheikh,
Convolutional Pose Machines, 2016

e A G URL:
https://www.youtube.com/playlist?list=PLB
OsRjOuYPvIYy5dNePcxssDSbYL3z2Ilw

2018 HEEIZE FEY

50

Al
| -
Hd
o
M
M
i
AN
T
L]
= |




LeapMotion& 0| 8¢t £F%f 24| VR 0l AlZ2{[0]1 Al

=
= (oRtS)
St oy
AER| | o
12131492 | 2122 | om0l frenzymode3 | C,C++,DirectX, FL|E[, 2|
o *f°':I_ @gmail.com o
ATRE : . 5
12131554 | o®iat | mimsm = | heropig10@ | C,C++DirectX, L|E[, 2|
=< [ X ° | naver.com =
x|
maa | | .
12131634 | &oIxl | ofL|m|o|M 'nJ|r!15@gma C,C++,DirectX,7LIE[, =
< o4 AT % il.com =

51

2018 HBEIZ FEH

nx

Al
| -
Hd
o
M
M
i
AN
T
L]
= |




| VR 210} A[Z2|0]4 7

A
=~

Xtk O
—

x|
¢ SIEZ0] : Windows 10 64bit // LeapMotion //

XO| 2 MM ZF B X &=l ADEE // VR 7IEEE

LeapMotionZ 0| &%t &&

<ITOXT <k I0

~ o _w. O
k- __“.__E WHTA m.__._u_ﬁl_._t
RETNE S oo
o 0 =< 00 H ST jof Mu 'S
v o_E.ml.Mo.A O M _ -0 %0==aol
QO Klo = 100 mjn ooy — - O = w
c 0 ERTI) > ._|m|__._._._o_o_“_o_e
3 ~ o © 0 7 B g == B3
S A Ol__n_g_/_“_OlT_. —_ _._.I[%HHIF
— — LH — 0]
S 2 Ul ojpy o U ol 0| O ¥
s O ml_m_“__“_.__._._._o _Al_”__/ J_Anﬂ._lﬂoo__._._._LolL_A I_|__|_I
= Ny < 101 B %o c . IteE
23 Pl 7% 0l RS o ESR=
> - — ®o<kro o_xo|#_v|Mum i LH
253 _.I_._o W_”_E_._._._A.__H |4 A._ﬂo_EE_E aA_l_._._._.__W._
Scs o T S K S
FSE @ om= S of =30 m a0 Ko
uboo gr _ s oW i AL )
H=e . WSy >Rn S NN
4 g2 T BFY e H0 S R 0E T o0 S
® Y= N @®0oFr30 8% __A__ o HOBXO X H
=

52

s 2 (018 2 ZE{ Z 5 S|



LeapMotion& 0| 8¢t £F%f 24| VR 0l AlZ2{[0]1 Al

iea A|AE GG 8IS
€ VR ?7|7|(PC,LeapMotion,sl|=7|0{, AOEE)
& 35 QEmo[A(UI)
& 222 (Interaction)
¢ O|L[AY (Minigame)

oC 4> Bl JX0Erx

A

8% 9IE{H| 0| A(User Interface)

25 ZF 2 (Interaction)

0JL| A (Minigame)

2018 2EEIZE 58

X
=

53



LeapMotionE 0|28t £ =Xt olAl VR 910f A|E2]|0|M |
?:I
2 (HAIS)
B oyt i
X1 OlE{m| 0| A(User Interface)
., g o

>F & o/loo
~ ’-

EL

2

=
S

Al

. = L

8 )= 5 ot rory mny @HEE| HIE B

=2 7th2toM Y= el &=HIS S AFEXof| A S 2 202 22X 87| O[HIE o

-5 HOE 05 3 &t AER| 23} S

=g 7to2to|M ez StH ' 1
-> 52 0|F " Yerd =

N CHAFXE

HrHE SEA| 5|2 2 4E & D.H En(l)-”osxkom CHAF EA| JT'_

@2 suE Al S EleesE A

CtS O|HEE YH[AH|O]M HA| T

Ll

= |

MikuMikuDance O|S5} MMD €3 At85}0] BH= 500 7+X| O L i[O M

11

[ T @3/ HR( &
QREEOE HX| WOolAE Y7 o= 5738 S50 ZMUCE &3 EEOE 79| HIP EE HA0
™ 30| %U\I-EIE} 2 8Y §of FLoh =2 S QIASHY Jte

Ray cast & Sl &2 HH
ol B= SHTH YAl B B
S LI

54



LeapMotion& 0| 8¢t £F%f 24| VR 0l AlZ2{[0]1 Al

¢7|Z VRAYS HEERE

LeapMotlonE A& 57| f
T O Lt Cf.

¢ ZHY VRE ALESH|I{Z0f LeapMotion?| 7]

s ZUSIHELE HluX 742 0| X HStC,

[E zn s Ay

T2 | YTk L| B R o|Lt
OfL|T0| 0] O] Z3+ REO| AYCH, HrMol
7|72 S W20 QIAl0| Cha BEH 2o
QUL BRI A 2 BHEA S0t AT}
LFQICET A ZEstC}

5% Agozt MR O{MO| AHREE =283l
CARO 918l 42p0[ 3 U, Z7}H el 2 del
OfLIDIO[M S JjMoto] RO BHS At A2
Mzto|ch

E %

¢ Unity Document // Leap Motion's Unity SDK

Al
| -
Hd
o
M
M
i
AN
T
LI
= |

d
HO
rok

¢ MU B URL:
https://youtu.be/b-fo59Ca4Sw

2018 HAFETE SFL

55


https://youtu.be/b-fo59Ca4Sw

O o
A B A0
Leaflet application
= IPS (PN

St S8 | BFEE E-mail A
12124083 | Z[{7 | At o C++, Java, &8 7ts
ZZE | oE A C++,Java &8 Jts
o o — ageoke@na = _
Ay | ofg qy |Pageokel® C++,Java B8 75
Qubotut | Afu I C++ Java #8 7ts

2018 HBEIZ FEH

56

Al
| -
Hd
o
M
M
i
AN
T
LI
= |



mailto:pageoke@naver.com

—L
-

£l Leaflet application
& O[0rE aws

17| X|

ZIFOZT <o

L =
ol 0% ﬁ0|
T oAk A ol
54 o N o
) iU ke 5
oo =) ol 10 =
o @ 2 & .
m = © T oL N
= N o5t =
K ujn I 0
e = o Kb =
A oF o
A Tmx
o T 1 = ol 2 m“_uo
o I R W
+ = N LR
— =t ._
e = o a W o 9y s
© o o] jod . =]
H T B fo =
S o = T A=
v 0 R ol R o m
N 0
o = ol S o W o o gupy
Qs W W H X KD G foll
S ow S F 3 & 3 oIu

57



07| Xl

£l Leaflet application

2 A|AEIIQE

E Al = A — ‘_’_‘-""_ Java Spf:irame\;\;;;;é‘n‘\
-—rre Ee—
Kotlin j::'.'::r"fgl ﬁi ‘-h."‘_‘ % My SOL :,."':
Android App KQ“TE_?:'-:‘:E Limux - *I
s == 2= AFRKE. — == —
RS s
- M
=
mi
AN
T
L]
|
&4 15 SEot= THlXl= ES S5l GPSTEE, A2t9|
7 1 L8 S5
¢ 2 H| X = S| = 210 S0 RS GPS’“EQF °4XH
AI2HS SIS e A|ZHE 0| SHHEICH ZDE B
HEAI
o

I —————— ) 018 | TE{Z 5t Z5t

58

J
i

X
=



07| Xl

£l Leaflet application

B 7H LHE

3|
O#3|Hs
O+ 0rojg|
O+ H2es ;
O+313 :
O+ 3288 i
O* 7tA A
Do H323019A Al
PN kS OJ il M-
O# 51 QHS(FK 0# OI“Jiﬁg Flo O[AEZLHY)
O+ YEIE(FK) O+ 3| A#S(FK) I:*’Q*x-ht H:|
O* A UAES [lo SE2XtY fEAYHE o
O+ HEXS OoO4EY Do ¥FRENF
! Do MULEHS O+*0IE E]  Ho OMELY(IY) A-I
| Do Agasa Clo O4E 48 {»oé‘.‘é‘ L
o AFSRIEAS ALY o OJHIE &ty o Lto| 3zt
p b % ARA| L.xmg;ﬁ:(m _'
i D+ERYA O+ SEYA mILY
CoEmfg
Ho n?gzg(w) prese AN
* A‘lhl T
s Mg ZFK
,még |
o 28 [ |
Do :
52 44 |
D*Iﬁ =ss ’$—E (Code Zip} )
' L |os = {IDX}
i . o %’—'{‘3 ﬂﬁ {Zipcode}
A Co A= {Sido_Name}
OMIERE tezC oMIERE : Co F2% {Gugun_Name}

[J#Ct22CHs [ REHS : Do &% {Dong_Name}

O+ S| LHS(FK) O+ O/ HEBS(FK) Do ZH2|% (Street Name}

O+ FEHSFQ O+¢gac Do 2% {Buldng_Name}

Co H2ZEZA Co SEYA| Co §HEY {Legal_ Dong_Name}
Do N80 S o BHES {Gov_Dong_Name}
Oo A}ROI |

gte20|= ofE2|Ao|M PHP + Apache AMt{ Mysql
(Java)

|ru
=<.>=*
>
O
8
A%
Ol
0

Application Of| A= PHPAIH| &
2 H|XHOf| Al K| = SrCE.

2018 HBEIZ FEH

59



—L
-

£l Leaflet application

ZIFOZT M <} IO

<]
5 I
< K m
Ujo o o
K om =
M. T
Jlo S0z mo un
< e S I
E YL
=) prol md X
= Fille <o T
Ok mik w
JH Jo - od 3
Bl W™ o L1 ot J
ol ofo of™ DN 9%
§o  of uE B
T = —r oUKO KIMr OHO
1l Wo. s_mﬁ Ko< Jumpu 1ok
< Al N ot [l
= o O AR e e
TR o V- s T
ol - ok oy MIE0 OFH
Tk & ogWrs ET
H < ml OFo ~OH <UE
¢ o oot 6T @0

60

14 URL : http://

2
o

o

i

| -

Abraham Silberschatz, Henry F.Korth, S.Sudarshan
o

#Android StudioE &gct tE20|E T2 27 -

®Database System Concepts sixth Edition -
OX{t HEZIAI

*
Al



At ALTL 2

EINP(No Problem)

(8=

NP(No Problem)

1%

EH Aoy AR E-mail

X2 ZAL |
- CIEH 2] jin.park8297
12131520 | =% inlzu-l:'_fa @gmail.com

12}

C++, Java, python &8 Js

haliunetto@g
mail.com

12153937 | 2|8 | ¥1n2|E

C++, Java, python &8 J5

OIEXIZ [ oyu a.orzikulova@
=}
12154614 2} A A 2| mail.com

C++, Java, python &£ Jts

61

Al
| -
Hi
o
A
o
mi
A
T
(I |
[



mailto:jin.park8297@gmail.com
mailto:haliunetto@gmail.com
mailto:jin.park8297@gmail.com

& linux ?|8te] 2YA|H|

EINP(No Problem)

ZIFOZT H <10

K
N1
Al
IA
>0
I
|nﬂ_._u_||
N Ul
= 100
° Ho ol o
n N oK oA
c 3 g4
o = < Iod
c 5 or _
g a N < 4r
A O ol ol <
L R 4 -UOO

62

Femail &

A
o

i

| -

e
o

¢ 119411
& Al
=458

o I
o



LA AFD 24X

EINP(No Problem)

P AlAHI IR E

Real Time

Computer equipped with Video
our fall detection software 900

D = m

+—
Detect human & > Analyze > Fall Detection |
analyze motion Algorithm
If a fall is

detected, an
alarm is sent

@ - ‘ -
Alert D /

R B B S

€ main.py
€ frame_process.py : person detection
@ algorithm_fall.py : fall detection

€ send_alert.py : send alert

. ) 018 2 EE{ 3¢t S|
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EINP(No Problem)

By JHL L2

\ 4

v
v

PY PY PY PY
main.py frame_process.py algorithm_fall.py send_alarm.py
vs.read() GaussianBlur() MimeText()
cvR.absdiff() absdiff() Mimelmage()
get.contour() dilate() SMTP()
findContours()

- *AR (Aspect Ratio): height / width
- *Fall angle: using center x, y of ellipse
- *Center Speed: sampling per 5 frame

oC 4> F1 JXoEr>

— sig(t) = = 1o |58
$|of Alu} Z0|
08 AR, Fall angle, Center Speed&
0.6 H4F5H0 0|& sigmoid functionf|
. CHRISH] Ot 1ALO|Q| gro 2 et
SILICE O|=0f| 2= 3t2 &0t0
0.2 Fall Confidence& At=gtL|LCY,
t

Fall Confidenc: 0.85*
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B oHet Lie
Alert

esc2101@naver.com

KOMY. H *

XA aHrnUACKWin * > pycckWit *  NepeBecTu cooblueHue
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Urgent: Fall Detected!!!

. OTBEeTUTb ®» [MepecnaTb
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EINP(No Problem)

¢ :|EF5 52 HEOE Qs LTS W SBLE Al
RI|0f| ZAIZHCHX

¢ HRE H[HS 0| 8¢ 2ot “gelot Z1E|F

& U2 YO X0l ER Bl= TS AlAH

& O B2 &A| 29 Hog Al
@ High resolution®| 3|2} At
¢ GPU-E AE0I0 21E|F Y
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Foroughi, H., Aski, B. S., & Pourreza, H. (2008). Intelligent video surveillance for
monitoring fall detection of elderly in home environments. 2008 11th International
Conference on Computer and Information Technology.

4 doi:10.1109/iccitechn.2008.4803020

@ Debard, G., Mertens, M., Deschodt, M., Vlaeyen, E., Devriendt, E.,
Dejaeger, E., . .. Vanrumste, B. (2016). Camera-based fall detection
using real-world versus simulated data: How far are we from the
solution? Journal of Ambient Intelligence and Smart Environments, 8(2),

4 149-168. doi:10.3233/ais-160369
SONG, Z. and DAI, X. (2009). Video shot detection algorithm based on curvelet
transform. Journal of Computer Applications, 29(4), pp.969-971.

0-0‘ Al AAFURL :
https./ /www.youtube.com/watch?v=9tmXNkHB
D-Q&feature=youtu.be
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12131597 o -1 jHI:IEI- @naver_com

iz
o

AWS 7|5 &8 Its
olmet e AY Cr

C++, Ruby, MySQL &8 2}
12131593 | MEZ | Me{oH Jeon9|435 S
@gmail.com 20l AFO|E R|EH 43 O
leejun6694 C++, Swift &2 Jt5
o] = a . e 451 Chn
12131576 | O & | 10502 | @gmail.com | i0S 2 Xt 28 i+
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BlockchainZ 0|8%t 52| HA[X] AMH|A

€ ngnix, passenger, mysqgl, Jenkins, rbenv, aws
€ Ruby on Rails Framework
& swift4.2, 10S 110|%

FoE 555 30

¢ U 0| Qo S2E HBHFH 7|20 iEE
W7tx] 215 -Fl5ot &ALt REEots S7|1RHS

# 0{Z2|7[0| Mz} Ztoh A2t K W=D
2PESIR|R, MYE|S HAIXIQ HOHS sfel $R) 57|
SOl CHYOl AAIZIOR e 4 gin, 2 =olo|
2ofoRt ot HE Herst| Qg

OP 2 E X[Efot= def2 HOo|o
UIZt Ol Bt A Q| OjHE A|E ofd2 X 242 6]
ALHOl9| needsE X2 = US.

I ———— ) 018 H TE{Z3st S|
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BlockchainZ 0|8%t 52| HA[X] AMH|A

¢ 57| RTHXNE ot $H0| obsotH LE HIAIX[AFE

¢ HA[X] LfE2 O[0|X| 2 HZIE[0{ A blockO| string2 = X7,

@ blockchain0l| XHE L2 &, ¥ 20t 8%ts

(@)
)
@ blockE2 2 nodelf| 24tk|0] EESUSI} E[0] X%

2’ AAR IR E

>

LB
AE] —p—
HE 2. HIAlK] &l
i
i

3. HAIX| LHEE
blockdl| &E

4. block Fm}

I —————— ) 018 | TE{Z 5t Z5t
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BlockchainZ 0|8%t 52| HA[X] AMH|A

El XL
[ T — |

sha AlARE 4 9 )
& A|X| 210 22 Sl MH= RORE 1A
& AWS SNS service, APNs service A2,

olr

¢ Ztapp2 blockchain server?} .

& blockchain server= A2 block&= £1HE,

Fan
se r
blockcchan I
SEniEr

blockghain

blockchain
server

sarfar

=2| A% app

Internet
Gateway

I"'\

AWS BNS
sarvice

APMs
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BlockchainZ 0|8%t 52| HA[X] AMH|A

& JWT (Json Web Token)
- 2|2 QB E sl EE 7|8 21T *I HlS Aol
-l 21522 EES SO AFEXAL Q15 S 52| WiEo ¥ LHO| =
Session #2|= HR5X| ol *1H101I 7ot EZQUX| MH 42
Sl 2l0] IHs5tCt.
& HCE o=
- 2|2 J}YA| AWS SNS MH|AE 0|84l Q15 HE HHOZN 0|7 F
X 3 AREAL 2.
¢ 2EO03
- HiA|X|of| &3l %! 0[O X[ =0 Foremessage 21E 2I21(RIE{OHY)S
SO EM ST ATl 9 HEE WX|E
€ RESTful API
® Design
- UI/UX, Auto Layout
- OiE0]| |5 o= 2= 2[2]|0|M ES2 fIX|2F 27|F LIEHLA|
£/5f Auto Layout = &£
- Custom Extensions
- 99| 2 85 0|7 2[5 0iE0| 7|22 2 M[Sot=?IsS
A7 ALE.

& Jenkins
- JenkinsE E3%t D=C} H LR} HYE X} 3},
& AWS

- internet gateway, ACL, subnetZ 0|&25}0{ VPC L5510 [ ER3
S40]| chieh x|t Hok ok

- route532 0| &5}0] =022 &3t site F£0| 7ts.

- aws RDSE 0| 83}0{ database A{H 5.

2018 HFEITS F4
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BlockchainZ 0|8%t 52| HA[X] AMH|A

Provider APNs

@ APNSs (Apple Push Notification Service)
- OiE0| =5lE2 push messageE HLi= 2EIRE MHEA {FX
22| H|O[H & T&E [ AL,
€ Notification Extension Service
- APNsE 88l &2 push messageE 90| &l 50| OF W X2
= UA| A9,
@ Blockchain
- 2t user?} blockchain network?| ¢t node?} E|0{A blockE2
EAAHANM X,
- HIA|X|E 22 wl, HA[X] LHE 2} =4I}
X|2l0j| 7|28t blockof| 22},
- 7}El blockS2 2 node0f[?| HItA[H A blockchaing YHI0|E.
- XL HA[X|E 418t F2, blockO| ‘d-dE| 1, 3HE block2
Moot E.
- block®| hashZ}2 O|H blocke| hashzt2 X &stn U7 | L2
block2 ¢l,1ZE dl2{™ 0| block”}X| 25 EHHSHOf .

SAXtof ot LIS
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BlockchainZ 0|8%t 52| HA[X] AMH|A

Q Xtz o| EX| Ol Xt

& blockchainS 0| &3513 H|A|X|Q| 9, =T}t 27}s.

¢ HEE QF0 20 ARE|s 270

& Mol HIA|X] LHES XTYSIX| USO =M AtYE B

® Apple i0OS Human Interface GuidelineE &4 UI/UX

5 Zat % ¢35 5
® Blockchain Platform &
& app stored]| ZA|
 0[0]X]|, SMHA|X| 5 HEMUS M

r O O

A7 23

*®
m¢ AA FY

https://www.youtube.com/watch?v=mzITx
B6hJFs&feature=youtu.be
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£3 I 31

Qo —
2ol 24F Hakst - raspberry pi / python
¢ i0S O{=Z|H|0|4d - i0S / swift
¢ 22| Xt ¥ I{|0]| X| - vue.js / javascript

g 25 U 5

SLE ZEAR 2 H| 240 TFEsiE F3o| UAS ALCH OF o
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HE[E JIOF SICHH 242 AIOFEILICE, Mo|N = MEEE OLEO|AM
Tl El= 242 %A 5,000 £E HM H 10,00030] &= A=k
USLICH YI[of=o} X ¢t5 ufojct OHE SHCFH HX|gt2 ZA9|
X|=0| o4l 22| B2 o|H 2Hast 24 3012 EXHE siHsiz{n
LICH 2| B2 ntH SHoM 24F CHO| AtYES TIbsHE FEO|
UsLICE O At 24F CHO{of| Cist 271 L= AS € £+ UAD,
Sti=2 MHIA H|S0f TEE}MSLICEH SHX|TE 32 242 =
Hi20t 2UOHX| St =2 A|2H0l= CHo{E &~ SiCeE X7 U

oF CHo{/5hef X2 e iz of 220|7| IE0| sHdS0| E2|H| ™
Gote= ehlg|c, 0| 85t= S SHIMSL|C.

2| B2 O] ZES HIEHOE ALEXIRI HE[Xt REE ISt MH|A
DRIMSL|C CHO A =3, 0f|ef & T 7|52 X|Hol= ZHFY Huf
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USAN

El Devros

B JH'L LHE - 2t2|Xt Yo X|
USAN Admin

B OABA ABPIE 2R

USAN Statistics

Rainy Days

ENEE!

city 1214 12/15 12/16 12/17 12/18

Incheon clear sky clear sky clear sky clear sky clear sky

B} Ae| BEE 82

id name rentedCount reservedCount totalCount
204953 =2 0 6 35
2410| Lot etg2 E 2t
id name rentedCount reservedCount totalCount
109374 GOZFI|EH 13 8 30

<ol SH>
USAN Admin

s AMER ABIE R

id location : location :
latitude longitude
HHEN
MHE 949281 37.449374 126652659 © I 7 12 38
HE 234252 37.450925 126.652552 5&3 7 5 30
HE 428783 37.450774 126.656846 &O|E|2 1 0 3
HE 204953 37.449375 126.654462 =2 0 6 35 =
=14
#HZ 109374 37.450755 126.654332 6,?;27 19 8 30 =
<25 HH T3>

* o 0rS [|0| K| = A9 QA &HT

LT
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& 2N ZHE Hate MIO|E &£ 0|8% Y12|FCE HE|Xte| 24t HIXIE
ELr}
H -

0

& Z2[X EHO|X|= HAIZtC 2 HFE| = L|O|E § 2lot0], Za|Xpot
2 CHAE = A=S SHCt.

D2HE T Zap oixff A|Q10] 7p 53t =2 MIF0| TS0 R SLICt.
&3 22 ‘USAN' MH|AE JHX| 1 AELER] ZZICH3[0| £85H= A YLICH.
MEHQ HoI: 22 5= US A2 Of|&fstn, E2 ZatE H=CtH AXZF
FE AARS AT + UAS AC 2L J[chglL|C}, 22|10 CH|oM H2

n| WSS ShdoiA St of X|QhS S22 0 ehL|Ct.

22| Astchetuoff X5t EICHH X 22 StO|E|3 0t & Zi0| 1, 52 Livp et
HAof 2xISHA 22| elstehietnl g3 S2 HIE 2l SEX| 98| ot HSLIt
2|3 K Liopot X[SHEaf 22 20 2XISHA] &=L} 0|88 &~ U= HEHC
MH|AZ LIOF2[ O™ of= HIEO| ASLICH.

am¢ A9 24 URL : bit.ly/usan-demo

iOS Appstore : bit.ly/usan-ios

% Zt2| X} |1l 0| X| : bit.ly/usan-admin
= ¥n 2

¢ Vue.js 2| AEIE
& D =0| 2} XxH|2|T}o| with IHO|M
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243 1
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&l Amazing Line #4
€ Ubuntu 14.04
€ ROS Indigo
€ Apache, MySQL, PHP
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4. Filtering Algorithm

- Text=2 HHetEl S A0 EXlot= H[EOHE
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- Machine Learning= 4l af&El CHE H|£0]
Vector set®} Target 0] 22| cosine AL H{WE
&4l BeepE2 £ HXIE TP,

- Itk X0 0.25X R 2 2 El BeepSS A ASICY.

- cosine QAT H| W E 2|610{ CHE H| L0
Vector set 2t2| FAIE WA AUS 716104,

0 242 H A 2 ARESIUL.

- X|X 0| pZte A0} H|wstD, At pUOE 0.502

ArESIRALE.

cosine similarity (CHE H|%0{ vector , target vector) > p

p=046 p=048 p=050 p=0.52 p=0.54

accuracy 0.9223  0.9284 0.9266 0.9281 0.9303
precision 0.7822  0.7723 0.7426 0.6931 0.6887

recall 0.7980  0.8230 0.8427 0.8750 0.9359

p 2(0fl [HE 2= TET =k Bt
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VEEEECEES:
¢ 274 H|£0{F HIAEJENZ HE{ZotC],
& AE2|Y 3/40lA| Beep2 X{2[7} 7} S5t}
¢ TER B 242 dARICRE TEe & ULt
[E Aot o e
& of Z7%9| Zo|2t 21 oM EE T 450] <f
90%= =2 LIEHH
& gys zefot THT 289 HE
® Google speech API2| 60X |39 filtering A|ZH2A|
& Hete O S 2I6 Xt= E91 ZAPER

SRk

@ Speech API - Speech Recognition | Google Cloud
Platform. (n.d.). Retrieved December 1, 2018, from
https://cloud.google.com/speech-to-text/

& Korea, T. (n,d.). Word2Vec 2% Retrieved
December 1, 2018, from
http://tenosrflowkorea.gitbooks.io/tensorflow-
kr/content/g3doc/tutorials/word2vec

ame A B URL:
https://www.youtube.com/watch?v=XCc4HQArI3U
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Andr0|d App Fuzzer Framework

El4X

e A0

st | M9 | gmect | E-mai ol

Dashboar
12141516 | 2128 | dmy |Kuh0724@na
EtA vaer.com

C++, Java &8 It

Fuzzer 8! | korea.drzix@ Algorithm, Full-stack

A
oY
rg

12131603

CLI% A% | gmail.com Web, OS System
Analyzer | . _
12141638 | %™ | & APVK =l jeon95u@gm | Web Security, System

ail.com Security, Cryptography

M
a1

X
=

I —————— ) 018 | TE{Z 5t Z5t
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JNI Spoofing= 0| &%t
Android App Fuzzer Framework

24z

& oH 2t

[ -

€ Dashboard : Flask, Bootstrap

€ Analyzer, Fuzzer : Python, QEMU
€ Communication : Slack

& Version control : Git, Bitbucket
& 0S : Mac OS X, Windows 10

FoiE =5 % 3

& ADEQ 0| X|oFM e H|AUA gl BHMS
Neo=z, FUH YA
HIEA| Q35 9 A 0] 8tLo|C},
¢ AE20|E {EE|A
¢ tEZ0|E0||M I 25t WS HOHRALL. (JNI
Spoofing)

g ©
Mz
H
Rnl
rir
>
oM
=2
[
>
—
Ot
Ral
iQ
ful

& Android VMS0]| I
& MAME| CrashE 2

¢ A CHA|HEE ALESIH, A|Z=t 3 VME e &
UEE Tt
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20 A|AHI N

] Ark ZE wmp O 2X

e AlZtst b qmm O mE oy

ana A AE G SO
¢ Analyzer : QtE20|E O{Z2|H|0|M2| I | X|HY,
AMEE|= INI &0|5, QX §2 20l I{H-& APK’HH

& Fuzzer : Android VMS& A0 2 MAMGIH APKE
MX| 3 HZAS 2|3t argument injection. tombstone
Oy g =20l 3 &4

& Dashboard : A|2tg} 8 VM 22|

Dashboard
Analyzer

API WEB GUI
core
analyze das?:so;ard
class ¢
API

CLI

. 2018 HEE{ 28t S|
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El4X

B3 JH L2

& apk =4

- learay( s0)9| Dynamlc Symbol Table2 2iQI5tH

9|9} 2t
- NI'8H4 0|22 QtE20|E 0fZaj3o|4g WEE mj o

=1t 22 U[o]Y 70| AFEE.
- Java_{package_name}_{class_name}_{function_n
ame}

- [r2tA| .so YLl Dynamic Symbol Table & Javaz Al

Aots EXIES 20 INI 22| 0|F S &2 = US.

DEX_FILE_MAGIC  Adler-32 Checksum SHA-1 Hash File Size Header Size Endian Constant

Link size & offzet  Map section offset  String ID size & offset  Type ID zsize & offset  Proto ID size & offset

Figld ID size & offset  Method 10 size & offsat Class Def size & offsat Data size & offset

- Dex It 20| 2t OHy S SollA JNI Spoofing= 7
ol Package, Class, function 0|52} 2+2te| QIX} EfR, JH
£ 7.
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Android App Fuzzer Framework

B 4%

B oHet Lie
& apk 24

- 212 APKE 53l 313t Pakcage 0|2, Class 0|28 €1
DRMES M

am start -a android.intent.action.MAIN -n com.example.hellojni/.HelloJni -e argv "1234"

am force-stop com.example.hellojni

- A2 8l ActivityS $& B I QIXLE 2lot 20| HA
=~
=

argv_set_and_func_call t
Bundle extras = this.getIntent().getExtras();
if(extras != null){

te '\n'.join(argv_table)

- L7 HEQ O|Xt= JN|E A}RS}= Java Native &t29| Ol
X2 AIRSIEE 8t

JeongSuui-MacBook-Pro:cap4 jeon95u$ python /Users/jeon95u/Desktop/cap4/analyzer_test/andlyzer/analyzer.py
/Users/jeon95u/Desktop/cap4/analyzer_test/whitehat.apk
/var/folders/h3/hlw28bb17zblt11@0nbf42qmw@0@@0gn/T/tmpetKy41l/gradlew build

> Task :app:lint

Ran lint on variant release: 4 issues found

Ran lint on variant debug: 4 issues found

Wrote HTML report to file:///private/var/folders/h3/h1w28bb17zb1t110nbf42qmwd@@@gn/T/tmpetKy41/app/build/r
eports/lint-results.html

Wrote XML report to file:///private/var/folders/h3/h1lw28bb17zblt110nbf42qmwd00dgn/T/tmpetKy4l/app/build/re
ports/lint-results.xml

BUILD SUCCESSFUL in 12s

59 actionable tasks: 58 executed, 1 up-to-date
['/var/folders/h3/h1lw28bb17zb1t110nbf42gmwd@@@gn/T/tmpetKy41/. ./1543254504.apk', {'ddddddddddddddddddddddd
dddde@' : ['Java_core_cyber_whitehat2018_moleGame_cs', 'Integer a']}]

o
1%
o
e
nx
=
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Andr0|d App Fuzzer Framework

El4X

B HL L8

o Ii%:
- AVDE 53 VMg B3

j=$(printf %%@2s $tombstone_idx)

echo $j
INPUT_FILE=/data/local/tmp/tombstone_input_${j}_{{func_name}}
{{radamsa_script}}

{{am_script}}

am force-stop %s

if [ —-e /data/tombstones/tombstone_%j 1; then
tombstone_idx=%$(((tombstone_idx + 1)%%10))

fi

- 2|2} 20| Mutator(radamsa)E& A2610 input*H*'|'<'5|-J_
Tombstone ItU0| MM EH=X| 210ISH= 4l AFRIEE VM
QHol|l M ArERE

4 Tombstone O} FA:
- crash?t 23S 42 tombstone IIY0| 44 &=l
- tombstone I} = 0| &5l exploitable —E—&.
- exploitable, probably exploitable, probably not
exploitable, not exploitable
- exploitable ¥ ¥, 32Xt 20| 7t

MAEE HEK REE KK KRR ERE ERE KRR EER KRR KRR KRR ERE KEE KRR EXX

Build fingerprint: ‘samsung/dream2qltezh/dream2qltechn:7.1/N2G48H/G9550ZHUIAQEE:user/release-keys’
Revision: '12°

ABI: 'x86"

pid: 7348, tid: 7348, name: xample.hellojni >>> com.example.hellojni <<«

signal 6 (SIGABRT), code -6 (SI TKILL), fault addr
Abort message: |'stack corruption detected’
eax 00000000 ebx 00001cb4 ecx 00001cb4 edx 00000006
esi b77af584 edi b77af52c
xcs 00000073 xds 0000007b xes 0000007b xfs 0000O3b xss 000EYO7b
eip b7707b78 ebp bff7bbd8 esp bff7bb7c flags 00000292

) (18 ZH ZE| 25t Z5HA7|
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B 4%

B 7H LHE

& A
- Dashboard : tombstoneS £A15}0]

€ Framework?2} :
- ALEXHBHH) = init WES Sl Apl2] oX
UA| &t
ol Xt2lo] m{A et apk A E
O|Z HAE|OIO|X[O|E & =

o
- add-apk @&
XHE O Al
UA| 2t
- show HHS £l Tombstone= EL} 7[A|XO =2
23 4 QA B
- Tombstone 0|, 0|20 |5}= 222 U

- SIAE XIISEF A = Ad
Q= TS A718 4 e A

0

0
1>

2018 2EEIZE 58
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24z

@& ZEo| EX YU HH
¢ Exploitable 2Mo 2 Q3 Y Jts
¢ Ct~2| VMEZ 0|84l HE| I 7t5
¢ YA EEE 0|83l AlZt2p2t 1S5, €A I Its

& 37150l etE 20|
& Fuzzer as a Service®2 22[|RE MH|AEL It

= &n 24
¢ =X|F, "AEZ20|E J|HE FAM 0= 2[F|0]92] T
PHE ", =P RE SO, YREDOIS[=EX],
2015.2, p31-37
& ToiSL "FefAlo| ™o chet 24 =419 Ful
ofat, St Hafste| 2016.4, p178-183

e M G4 URL :
https://youtu.be/IMH4g6amTjc
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Check Finder

Paper Survey Aggregation Service Using Machine Vision Technology
&l Check Finder

A A0Y

Check Finder

s

Computer | xdleish227@ H|o|E{ 2 A Cj|o|E{ Oo|y

218t =]
12121467 | & Vision naver.com =

12121461 | 21%1= | Frontend |Jihong38@na | C/C++, JavaScript 287t

ver.com S
12122952 | 424l Backend yyii?iggna Django Web Framework
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Paper Survey Aggregation Service Using Machine Vision Technology

El Check Finder

& N 24

€ PyCharm IDE
€ Django Framework
€ Google Vision OCR

& MEZAE OBt AH|A EF I 2OfollA] IR &Lt
& 30| MEXALE LS TSt =S} A|ZH0] AQEICt
¢ 30| 420| 2tS HrSH=G| L2l AIZHS THEAI7| 1A}

it
& M2t NS Eof AR £MUY| TEY 4 U Bt
= %5 Ma
o 2ojo| M2 EAL YAI0| LM ALRO| FHs Btk
& 20| ZAISH MEEAL CIX|Z O|0|K|Z AL}
& HAO|E0| THAS 22| 1 2|9t EHOHS XYL
& 2712 BYE oo|E| FEHZ CHRRE we 4 rt

I ———— ) 018 H TE{Z3st S|
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Paper Survey Aggregation Service Using Machine Vision Technology

El Check Finder
2 A|AEIIjQE

xel g il
Folagzh A9 dold ol

-

o AAHE S S 0
¢ & MH[AZ H|Z
¢ AE2X0|M AFBXIZEE 3 FH W3
¢ MHO|[A C[O[E{o] Lt HX 2| E A
@ Google OCRE Text Detection2 =
& AI2X} 221t OCR ZA1tE H|0|E| H|0|28 TS0 |2

24 &
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Paper Survey Aggregation Service Using Machine Vision Technology

El Check Finder

By Frontend
¢ A8 210

HTML

B 8 U

JavaScript

& HTMLZ Soff 1240| 2%

Mot MBEARL MBI
I YZE, 2|3 Outputl EE o

jlo|E{ mje! Cre =

o
’ls Sl HetHel MH|AE MiSot= T3 5.
¢ JavaScriptS AtEot0] H= *E-E-_’F_ t olO]x|oj
AR A B0t X2t 5ol ] 3fsS ML=

Aol 4 Y= Il 1,

¢ CSS, Bootstrap= &3l 2HHet 283 ¢l Cfxtel H g,

Paper Survey flggregalion Service
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Check Finder

Paper Survey Aggregation Service Using Machine Vision Technology
&l Check Finder

B3 Backend
& MTV C|XIOImHE MAH|(MTV; Model - Template - View)
Model  Ci|O|E{H|O]A 22|, ORM 2|'H ALE
Template UIE £2 374 H|0|X|2 2.

View OCRZ2} Vision 2XI0| AlH|2 == HE
C|O|E{ X{2|] Z1tE Templateof L.

Response Request

View

* OCR, Vision

Template Model

« pl.html: A2X| GO ¥RE t ORM
+ p2.html: 24|, EF FAXH
« p3.html: Z1}E CIREE

2018 AREZe F8H4)
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El Check Finder

B Machine Vision

€ Image Scaling
U= Lot 20| BEZ XAl O|0]X|7t AZH &[0

S0L™ OIE otLte| 7Yl 20| 2 tHGA|FHOf StC}, iy
12| E52 Nearest NeighborE Ar20IILCE.

Y 37]: 891 * 630 (A4 H|E)

Nearest Neighbor

® Displacement Fix
O|O|X|§ & 27|12 HAAZ|= TPF0f| M T2 SO

X2t M2 0 ZLt=H| 0 F SR EL.

| Al

QK7 x| g

o]
6. 1 B¢ gol6k oEL A memed]
0a ’ﬁ?_ﬁ' ]

2=
& 37 elve?
270 O 37 ot

2 - m} *

- O X
[ 5.3 §2 soitid 2E4s SEAG & Y A lar

6 7 B fHolshd = z=ds7t A ¥ A ciEr
m]) 7 oz azm o

Search

w1 - o X (= — | 4

[6. 3 B2 oY 281 ZERE & Y A d7jer -
6. 7 BY HoltHY 2ELA maden & ¢ A o7a?

Match 75~80%
Displacement:
Arow Acolumn
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2l Check Finder
B Machine Vision

€ Noise Elimination

O|0[X|2}= Cl|0|E{2] &4 B2 0|=F 7tX[ 11 RUCt.
Hot= M3 2218 g5 20ML2| fIsiME BExA =31t
AZH E0| A E/dot L 0| X2} O|O|X| 37| HHF0f| A 2HTt

L 0| ZE H|AH3dHof $tCt. 47| A= Morphological opening2

AMEOIACE.
HZE A o= 0| =7} HHE X2
Yonmy oomes - \CEERIRE » AN
Pixel subtraction Morphological Opening

€ Text Detection

ARt HIAE Tl mpgkM B82S =5l Google OCRZ
QIA|SH | AE S} MRQIX| SHHOIX| OFL|TH A3 gl
LHE2IX|E 2 o~ UL}

OIZHE2 AR XL Hh4, E2H2 Google OCR 214

0@ oD
OM@En DD OCIEER OmD O

Find Overlapping Areas
Reconstruct words to sentences

questions_text
L M ot A AR /EAE HEA EHAILR?

nx
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El Check Finder

¢ Of|C|E{0]] At x| 252
¢ CIX|2 DEE X/ = S0|2 7HX|1 U™ ALE Its

& SEXAL G Of X[2h RX| S

T &0 24
@ https://www.snapsurveys.com/
@ http://maschek.hu/imagemap/imgmap/
¢ oo o2y, ZAAZ A, ehlo|c{of
@ https://opencv-python-tutroals.readthedocs.io
€4 UCF Computer Vision Lab lectures

=« A|91 QA URL :
https://www.youtube.com/channel/UCF7hifzwZ
0147adgETh40BQ

2018 ZFEZS FEA
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12131461 Tlrigmc fiasboc23 %.*_Tl_a|§9_| —.,_1'6,1:5—*15} ol
detection @naver.com Visualization &8 7}
- : Server- CHent%%{J el
st | sl | A | BSESIS | opencye g
' Android app 1|"*7§§=,4
Traffic divoon1125 TensorflowE 0| &%t
12131560 light color @Jxaver com Neural Network Modeling
extraction ' Ol QiAlK2| 20| ErE
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ox

£ ol &
€ Tensorflow Object Detection API
€ Android Studio
€ OpenCV for Android
€ Text To Speech API

~ Ol 25 U 57|

HEINAIZFR S WSUR BHlH Yt Y s
AIZPEoH el fleh Al 2l FEf AlZEFolel 08 =7t

= =
"8l X[B0|1E Hen YHEEE 23 uf EQRHA AE ot gLt

L o 1 =~ O|la1E
L= A2 23| ofE 1 f[Hsict
-~ S = L4 A (=X=]
Q10| QHHSHH| HTtHEE HE £+ UAEE IS
(o)
ALY,

AlLE 2y S(D) 2z 0] L= )
EAlmedA| B,B346 1,704 19.2%
A2ELA| 19,501 9,780 475,
Cf okt Al 8,159 1,800 22%
2l E Bl Al 9,898 2,074 20.9%
T A| 5,130 1,198 19.5%
Cf & abes A 5,166 580 9.4%
ELEEA 3437 290 B.A%

= XZ IHQ

®TensorFlow Object Detection APIE £9t Traffic
Light EFX]|

& EIX| 9A L9 Color B=(Red, Green)
& Red — Green Hig} A| AT
& 2ttEE AHiHD|
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Redd M : State 122
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HA[ZIe 2 H2 ATIC 282 E| CNN 2|8 Deep Neural
NetworkZ A2 415 50| ofC|of| Q| X|SH=X| EHX]|

Model2| #20]| L2} X 2| £ Feteo} Fetx|7]
201 AFSH= JLHES| 52 12510 213 =2arE ¢l
ModelZ Al

Each feature map is divided into
cells with anchor boxes.

MobileNet > “j‘l;’) ]

p x ¥ W h cl cm
Feature 11 L T -/ —l—’
Maps — u '

- ) Class
Output Ofsels Additional fields 1 opailities

2. Color &=

S21(2)of| & 2ILSH| BSOS
7|Z=2| RGB formatoj| A
HSV(AM4F / X E / HE) format

— = A2 Hue)ol CHEt
Histogram= 4445t

1000 —Xh%*ﬁ}l% LI-EI.LHE PIXE|0|
o Btoni AEA OfL|H

w22} BTt
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* Tensorflow Object Detection APl in android :
https://github.com/tensorflow/tensorflow/tree/master/tensorflow/examples/android

* Tensorflow Object Detection API pretrained model :
https://github.com/tensorflow/models/blob/master/research/object_detection/g3doc/detection_model_zoo.md

*  Android OpenCV : https://opencv.org/platforms/android

* Textto Speech : https://developer.android.com/reference/android/speech/tts/TextToSpeech

*  Traffic Light Detection :

*  Zhilu Chen and Xinming Huang, “Accurate and Reliable Detection of Traffic Lights Using Multiclass Learning and
Multiobject Tracking”, IEEE Intelligent Transportation Systems Magazine ( Volume: 8 , Issue: 4, winter 2016)

* AlexD. Pon, Oles Andrienko, Ali Harakeh, and Steven L. Waslander, “A Hierarchical Deep Architecture and Mini-Batch
Selection Method For Joint Traffic Sign and Light Detection”, arXiv:1806.07987v2 [cs.CV] 13 Sep 2018

*  Sanjay Sainil, Nikhil S1, Krishna Reddy Kondal, Harish S Bharadwajl and Ganeshan N1, “An Efficient Vision-Based Traffic
Light Detection and State Recognition for Autonomous Vehicles”, 2017 IEEE Intelligent Vehicles Symposium (IV) June 11-
14, 2017, Redondo Beach, CA, USA

*  Tsung-Han Chan, Kui Jia, Shenghua Gao, Jiwen Lu, Zinan Zeng, and Yi Ma, “PCANet: A Simple Deep Learning Baseline for
Image Classification?”, arXiv:1404.3606v2 [cs.CV] 28 Aug 2014
Julian M"uller1 and Klaus Dietmayerl, “Detecting Traffic Lights by Single Shot Detection”, arXiv:1805.02523v3 [cs.CV] 11
Oct 2018

« M FE URL

https://www.youtube.com/watch?v=-0C76DUOW5Q&feature=youtu.be
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https://github.com/tensorflow/tensorflow/tree/master/tensorflow/examples/android
https://github.com/tensorflow/models/blob/master/research/object_detection/g3doc/detection_model_zoo.md
https://opencv.org/platforms/android
https://developer.android.com/reference/android/speech/tts/TextToSpeech
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=5117645
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=7637076

A to Driving Al Simulator

I-H:

) (= b

C++
X ols park.bysu .
HidH{ A O Lo 2 o|Kct
12131512 | =8+ Xs 2 | @naver.com Opeggxrztgl”%r:? s4| °E
SLIE| Ul | jyudie@nav : "
2| At AL Ht J45] CIA
12131546 |*_I|_'Ié> jHHEI- er.com C#, Unlty 7HE ;OI: E-l'—r
E 28zt | seunggyun9
12131547 | Qs Al Ji, | 4@naver.co Python, 213 X|5
Ci[O[E{ =% m
EE%Q
Al 1% Tkwpvk789 C#-RZE Tz 2y
x| X
12131592 | TS OI-T'-x|° @naver.com | Python, QIZ2X|s JfuAH
EEI

2018 HREIZS B8

150

oC-4> El re4drH



& N =
€ Ul : Unity C#

& X2k eist Al tensorflow with Python
& X2F X3S Al C#, Opencv with C++
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to Driving Al Simulator
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to Driving Al Simulator

g 7x

B3 oH%Y LHE (RLIE UI)
1)Ul REE

MouseMove BlockManager ‘ CarManager
Convert 20 to 3D location Create Block Create Car
Raycast to Object o Transmission Block Info > Delete Car
> Click Event Save & Load Transmission Car Info
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| i H
i ! '
i ! ]
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! Create Mode texture v
i Car Object
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to Driving Al Simulator
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B JH L8 (Z2St Al

- VAE, DCGAN, Cycle GAN A2 Z1}, Of ot=%t Otst M k= LY X|
Z3MX[2F, Cycle GANO| 21 LE2 Z1tE 20 Cycle GANS AME

1) Cycle GAN BMl 6o v gomain (42 o)< ojjx))= 4sta
- HEOHRE F= X domain (24t 0|0|X])2| O|O|X| & 4 etLCt.
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- generate model (G,F) - Discriminator model (Dx, Dy)
Layer Input Layer Input
Image Imput Layer 256 x 256 x 3 Image Imput Layer 256 x 256 x 3

Convolutional Layer Convolutional layer

128 x 128 x 32 128 x 128 x 32

Filter : 7 x 7 stride [1,1] Filter : 4x4 stride [2,2]

Fiter 33 stride 122 saxeaxes || L e sive 2] G4XE4x6a
e | | e
Convolutional Layer 256 x 256 x 3

Filter : 7 x 7 stride [2,2]

- Activation Function2 leaky ReluE A}256111 OFX|2} layer?t SigmoidE AMH2 S SLICY.
- Batch Normalization2 2. layerO|A AFESIUSLICE,
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Auto Driving Al Simulator

g 7x

& C++2 ZH3H OpenCV DLL2 SLIE|QI ¥1S

€ Unity Reference

€ OpenCV c++ Reference

@ https://github.com/soumith/ganhacks
¢ https://arxiv.org/abs/1703.10593

A1 QA URL
@ https://www.youtube.com/watch?v=aTkqvSsNkc4
@ https://www.youtube.com/watch?v=mJUnzvKmCFI
& https://www.youtube.com/watch?v=WkKK3EBwZOY
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Implementing Li-Fi in Amazon
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" i —onny | tangool2000 | C/C++, Java, Linux &
jlj:lo EO I ]
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Implementing Li-Fi in Amazon
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€ Arduino IDE
€ MBed Compiler
¢ SIES0] iR

A5 M8
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Implementing Li-Fi in Amazon
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Implementing Li-Fi in Amazon
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¢ J|E Wi-Fi 20t 918 SOt O 125 v O]
¢ 0|1E 2 4 7= L0 3l O Y WE HE SE Hy
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€ A study of modulation methods for light fidelity
Author(s): Nitesh Arya, Dr. Yash Pal Singh

@ LiFi is a paradigm-shifting 5G technology
Author(s): Harald Haas

€ Various Modulation Techniques for LiFi
Author(s): Prateek Gawande, Aditya Sharma,
Prashant Kushwaha

¢ A|91 A URL :
https://youtu.be/MWjk3gfss80
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