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ABSTRACT

Advances in loT dafa analysis fechnology have made it easier fo analyze situation and provide interactive services based on the
context. Most of digital signage application have been used to provide information uni-directionally, but in the future it will evolve to
provide personadlized content according fo the individual user situation and responses. However, it is not easy to modify or apply the
existing interactive digital signage platforms due fo their hardware dependency. The proposed platform is modularized by dividing main
functions into two, the cloud and the edge, so that advertisement resources can be easily generafed and registered. Thus, interactive
advertisement can be rendered in a timely manner based on sensor analysis results. At the edge, personal data can be processed
fo minimize privacy issues, and real-time loT sensor data can be analyzed for quick response fo the signage player. The cloud is easier
tfo access and manage by multiple users than edge. Therefore, the signage confent generation module improves accessibility and
flexibility by handling advertisement contents in the cloud so that multiple users can work together on the cloud platform. The proposed
platform was developed and simulated in fwo aspects. First is the provider who provides the signage service, and second is the viewer
who uses the confent of the signage. Simulation results show that the proposed platform enables providers fo quickly construct
interactive signage contents and responses appropriately to the context changes in real-time.

= keyword : Context, Interactive Digital Signage, Edge-Cloud cooperation

1.4 £
1 Isnfo::lna;on & Media Center, Korea Electronics Technology Institute. A g AboU R (Digital Si gnage)% OA" AR oA
coul, forea o = = IES I
2 Department of Interaction Science, Sungkyunkwan University, ZHlolE FE3te] 4F YH e FIE @%—o}f uxd
Seoul, Korea ANTE At UESAR A4so] 9402 ZHl
* COlTeSpOIld]Ilg author (upc]rcle@skkuedu) =2 7 =] =7 _\: 2] &k2 Q;] 7_] Uq ol
[Received 26 July 2018, Reviewed 6 August 2018(R2 24 December o i OL st ; _]oﬂ 1ok \ Ej LeH ol
2018), Accepted 28 January 2019] H & o7t o) g8ke Fae 4 Xl sted S9] Fy T

e o] %%% 20199 7| SR EA o] Ao Hr 2 ol nA 2 AL H UL e UAE Alo| A=
BAVeRIBAlE ] Z|eks o} 3 A7) (No. 1711075689, AloT & = o
ﬂ?ﬂow_é A Yk 10T A5 #4F AA-F2H-E 71E i) F3 R ohek AA] B el kR T &8 vt
Journal of Internet Computing and Services(JICS) 2019. Apr.: 20(2): 39-49 39

http://dx.doi.org/10.7472/jksii.2019.20.2.39



Ax|-SetPs Bel 7|8

CIHEEIE AOIUA| HS SHE

2 9tk 94" AloluA] Roks 3D, 37 A4
B YT A R WIeE 2THD sleay
& WTol maaks QoA AR BAT, QA
A8 0 Y AP AN22E ATHE ?‘f.t
A8l o

8y o] e B W9} 7]1%9) Ao B
43 Foko] tAE Al YRS HHHO
T e AL ojele Agolt). 1
olfrE FIE AFshe TUES A3 AER &
A FAE =F AU, A0 wet ZH2E 02 A
T WA S Al gt Ao HE
Hu} A8k A8 A2 A
AL BHE 3ol &
g Eiey iE—*I E7t 3]
AL, AelA Ay Lo wetd FH2E v F T 5
ol °i“/} upba ol XA A TAE Ate|yx| ] A
o & g Ay 7t AejAH 2E

H ZHAES AGEA &
A zmm} FHEE WA Aol ofeld) Mg U
st 540] ofel & hstel YHORT FEHh

= erdAe E] l Aty A 71E9] AskE Aest

o] 10T o] 85} 4E AR olo] 74k sed <)
A Aol AT o] Ae] goldia =
YAE $go] 7HsE SUELS Akl Akl %
PEL Trho] 2 SESolo] G|EEE BET aw )
59 g BU2ES AGEA A8 5 Qo) TR

g ApoluAel $8 2 4ol golat
A

==

4L AA ol A D‘E‘o} 2 AE g ol &
FEE 292 1-r°ﬂ*1 A & 23 "UAE Abe]
UA e= A4S G4 8k, AR = wE ZE
E A2 U EQD AL A2 oS S L
g 5to] EVI%E *}OMXI% A F A=

2. 99 4

-

ol ol ME AEHE E tRE Alo| U] 7|3 &
oA P AHE 7= s)edd Y FE A
£ &%

2.1 QIE{ME|H C|X|E AlO|UX| Jl=

tA g AlelUA| = tA g ufAE £ Zel=9} u
NAE Agshe vtelg ojujsithd), EYD 9
o HbH o g A7 Aol 7153 tAZY 0|2 FF
M) 5le) Thoks Lel =2 A 3ely o F
MY E AT BARoE ALY ) HI=
8 ABE Adstes Ao ohet P ARUA A
bsd Ay AR Asgo s 1 A A £}
U =0l Utk

OA Y J7E A= hdoz g4 JEYA 2
st=gojo] Aleke e WS, A}%XH dEs A3
Hate] FAE AlFete WH6,7], TRZE el 2

N
{0

3t <]
gl AZeHE WA, FHA 22402 Aol

o]
= W), ol FR2E 2AEY Sl o]E FH X
Eo #A3Ho2 a3HoR HAZ & e TF U
[10] S tiek A7 A2 2 G Iy Zoem By
AT UAE AfoluAl= AlzE 4 B gE, ZEl=
WEol met R S o dAje] A el
Ol et AAh A 534S Fol7] AT deAE
7|k QA ApelyA 2] 1187} o] ol Aow A

e ZYFe] o g wngol, 2o o
w9 HolHE FehvEdlA #elstal £ ste Aol
gtz o] A1) AT Sehf-TollA el &
o] o]Fold A5 MUt IESA A7 el 9

f

73T

A el gl7] wEel[12], H]Esqaoﬂ BA| 7} 2y
739 AH| 2 o] & AA| 7} 01@ T
a3 delgrt 25 ek FEojof stEE
L] ;g 7]. z]oHEI _',]’6‘]0] A]—];H?H oi }.r_r;]_[w] u:zy]_ u]
L deolHe 22 g8 dolHE A5 4f M
2 AR AR A8 MEL A Efg[i4]e] 5718k
A 7F A 5 QdTH15]. HOlEE A4, 4, Alo] &
Wi FESEE B4 ARE AT 2] wEel

40

2019. 4



Ax|-Setes

2t

—

®f 7J5t ol

P

HEEIE AIO|UR| HS ZHE

ul

gl

AA TAZE TS 5 ATHi6,17]. HAIZES
= S AA BAle Mu|2 F2

| 229] 7

19 oo ofo
of 2 it
[

o
ol

3} :
3t Feero o g Qdl, T 1T Data A%
A S oftjdlA] ofgA sof A At ol

WA =953 TH18,19]. AA AFE[20,21]S
- ZREAA Y A Ao w2 A 6
9%k tieko 22223] EEF o2 A} ke

yo =

U SRS S T
_0|L
N

°l A3 Aol dolHE AFstal ditshe
< ot I EE YEQA A2 A FHZ ]
EEoR FHe gl A4 3 HlolH] =
Aol 7hsatr] Wl A FE Be FAlo A<l

shol gThH o2 WA See] /s ahas). Lot ol
A o] AHEA7E A0 Feks Ro] oy,
Qs Awlze] Bel7h iAo ol el
TR B ERAE Aule] #83% #el7t fol
Su% B3 das Pl L 2ax A4S Feheso

A S, MEAD Efse] 9 A2t s A2l

AU WE PseEg B4 2 2AE des g
A BYIES FAE P2E ol sl A

o FHFES A FUEL HUs) BAFANE
FA% P2 AUAE AT P Bk

3. Fehe-=-o7 §Y 714 AR Txg
Aolvx FUE

[e)

R

o1l Aol A T Aol BAEE s
13 AE g Aol U2 BEHOR ALY 5 9
E9F 729t 1 7150 tald Ak

ol

Z]

3.1 7|2 8%E 7=

& =M Atk JAHHEE A AtojyA] &
HES 19 13 2] St FAES AA A

#el
BAL o FRHl T a2 ARAHFLFY

=
AREE T

AtolUA] AAE S5 Aol 55
22EF FEHXE 7N Ho]x] A B #g
43l QHYEHE Alo|Uz] el=E A3
23l A E AbolUR] AE e FRI=ES A A
A2 WEI GAE EHHOR L ol JA T
gl 2 oloES #elsiy Fe-moA vlxd A

2

g 283le Alo|yA| glars 23T
7 =

o]

Gad

AOILIX] g7

Digital Signage
Saa$ Platform

- ] R ]

B9l toksl ZEAEZ J|Wo 2 sle] Z4zko] AW Alo]
Uz Z#ololEolA L3 v ARk Az
A=)

o 249 mes

rir
iy
i
o
[t
2,
=
. oot
i
o
N
z
o
2
)
kl
ri
i

\=] o}5] = [°) 20 HolA
wwollA Agtehs EREFL ol WY
ol slad
Platformo] 2} A 9] 3%t
Cloud signage-set
M-sign M-sign
Organizer Cloud Manager
External Context Edge-set
Crawler
1
Edge signage-Set - Oer Cortent
M-sign M-sign
Player Edge Manager (2
Iy
1
|jm————— A
Real-time
Context 1
Wide) 1
M-sign g Context/Event DB
Analyzer Edge-Set
Information DB

(O3 2) Z2tRe-oX| el 7|eh 33 ME M-Sign Z34&
(Figure 2) Cloud-Edge Collaborative M-Sign System
providing Signage Contents

M-Sign Platform 58 A% BE3} I 542 ElA
2813 . Msign Platform 24 A&k wjo}
A ST dA FHRFLE FREE FEHE
£ 7)%5-& M:Sign OrganizerS AH&-3to] Abo] U] Zel=
A& A733t3 M-Sign Cloud Managerg 53l 43¢ ol
A FRE AtolyA] Zrl= AlE Heshs Zlolth AL
oA Frl= Al AW AlolUA] Zelolefrt A
H oA od Zrl=E et AT AR

[

2

el

b= QIE{Hl HESts| (207423)

41



A|-SPE Hel 7|4t o

= —_

P

HEEIE AIO|UR| HS ZHE

sl AEE sty Atk Msign Edge Managere
Mssign Cloud Manager$} A8k 28 JH S A5 &
£tk M-Sign Edge Manager= A2l e ZdlololE
(M-Sign Player) AlolstH 72+e] Edlo]o]& A A st=
ARE2Le] Ao W ERIXES Auf gt

(£ 1) M-Sign Z24E MF 2= 4Y

(Table 1) Function of Cloud Module of M-Sign

Platform
557 \ 7
Cloud Side |
. . Y 2y FEx 5=
M-Sign o FY2EY NRSEE F$A Al|yR)
Organizer ENER
. * Organizer’} A& Al X Zel= Al A
oS FERCENEEEE
samizer *  Edge Managerdl] sl oA JHE wjx
Edge Side |
o EYA A W99 SyololEel tig
M-Sign I A% AR Fuax e

Edge Manager | ¢ 33 Analyzerol A A4¥ FHE Helstal

S olojell HEE AF

« AR BIE faEd o) s Ed oo

M:Sign Player | ¢ Edge Managerol A Zg W FEl 1 Ed|
o7t FaL Aol

o 27 0TAA L2 ARE 24 sfo] A
Aol B4& setdly 1 HRE Edge
Manager2 714

M-Sign
Analyzer

AA AA F7kel FE Zekoll HHE= M-Sign
Analyzerol| A #413}4] M-Sign Manager2 313 JHE
23t} M-Sign Manager= U] F7Holl A B sl 2
2E #glo]&& st ol 7|8k ste] M-Sign Player7}
Ahg FEHEE AoJe s WHS W

QAo M AW BrFsd FZEXE FH (o T A
1)o] A9 Z8-9-E=29] External Context Crawler’} 3|3
HEE F712 M-Sign Edge Managerdl] Aggtch & =&
o A= M-Sign SensorE HIT| 2 AIMZ Hgste] A d s}
oy FHXEEZ /o g FASIEE e 549
IoT HlolElel] halNE FAsHA F7t 83o] 7Hgsith

3.2 M-Sign Cloud
3.2.1 M-Sign Organizer

M-Sign Organizer= 33 AlHAES] 2H|
[e]

FEHAE
shol AR AE NP ZA2A ATY 5 QLS Aol

A A& Azehs A% w0t t4e] M-Sign Edgest
old] 7]5Hek MSign Player S< 9218 4 5% 37 &
HoleliES 44 el

(5] (D]
AL = R
e
mE . EE
B =
i O
o = L
e o

(32! 3) M-Sign Organizer
(Figure 3) M-Sign Organizer

1% 32 Mssign Organizer?] Z2EEFY 3otk $

% ofg) A 7100 Y BDFEC 5EF 2larES

g & Qleh A FAFE2 AllUA Al 74 2=
A N A3 FRHE2ES FE6H drh AleluA]
A AR & FLE AF AFshe A AAd &
S8 e EHlololEol SHAEAES] gl 5A of
" FIE ofPA HolE AUA i YRE xS
= AbelyA s A3t 19 39 25 B, C 12
oA AAE AlUAMY F2E A7t & Aot
AR T ZE Fel= o KB), QJEIYEE Zal
2 90z 4= Ak A AREARe] FEAETL

3t ClE|YE| B F

(

1%
i
2
o
=2
oo r{ 18

)

Ne
2
ox

[ i

T
o
E
ot
)
52
nj
)

1o
of
O
>

zke] ol
2 Als 4

Y2ES F7t s doh

ganizero| A MEZ& ZEAES YAt 1

o T

riu
R

o, /I_FE[ O o
oo
N
nO

4
=

oX (T
oft

g P
©
=
o I

WRE FAs G o2 AN AL LA A
Tl 48357 S84 19 49} ol Aol B 7
%% Roladts 5 AL AR AFA 71%0]
ge 2YsE ghat 1 Wssh WAl HuekE o2
wetdlolE ez Belske] Axst Seololel A Hu
g Ags) W2, ofm AN ZEl2ES AMgs e

42

2019. 4



AX|-Z

2t2c el Il

QIE{EIE AO|UA| HS SAUE

|+ B2 i | B3 Prayiist_contents |
PK Al FK Null Name Tyee | PK| Al |FK Null Name wee
E bl lax INT - PK| Al FK Null Name Type Comment 4 v\ ldx INT -
«  Name VARCHAR(45) | = | el INT - | ldxPlaylist INT -
| LuID VARCHAR(200) | =  « IdxADList INT - | Title VARCHAR(45) | =
L VARCHAR(45) | = | Pidx INT - + | SourceType VARGHAR(45) | =
5QL/ Model ~ Bed | seq INT - | sourceur VARGHAR(45) | =
SQL/ Model ~ IEX- 271 | Thumnailurl VARCHAR(45) =
B sionace | | | Duration VARGHAR(45) | =
P Al FK NUI Name Type + E Default_Contents E | Regdate DATETIME -
| I INT - PK| Al |FK Null Hame Type + SQL/ Model ~ ked
|| ldxEdge INT - v ox INT -
| Name VARGHAR(45) | = |« IdxADList INT - n D conent E
AT _ 7| e VARCHAR(S) | = PK | Al |FK Nul Name Type +
s VARCHAR(4S) = | SourceType VARCHAR(45) | = hl i lax " -
oL Mo - Lo e | sourceunt VARCHAR(S) | = & 1dxPlaylist INT -
| Thumnailurl VARCHAR(45) | = | Name VARGHAR(45) | =
u o E + | Duration VARCHAR(45) | = V| Value VARGHARS) |=
PK Al | FK Null Name Type -+ o~ Reguate S - SQL ! Model ¥ led
L4t Idx. INT - oL Model - 1t ®
|+ IdxSignage INT -
| StariTime VARCHAR(4S) | =
| EndTime VARCHAR(4S) | = [+ |
SQL/ Model ~ ihed R Al FK Nl Name e+
CaLd Idx INT -
ﬂ E « | | 1dxContents INT -
able comment « | TagName VARCHAR(45) | =
PK| Al FK Null Name Type Comment 4 i SQL / Model ~ led
7\ 3 INT -
o Tile VARCHAR(2S) - £ context | | EJ conexvaie | |
| SourceType VARCHAR(45) | Video orImage | = P Al FK NU Name Typs + PK| Al FK Null Name Type +
| Sourceur VARCHAR(45) - 4t Idx INT - | lax INT -
| Thumnailur VARCHAR(45) | Typed] £450] [T | = | Name VARCHAR(45) = i o |« 1dxContext INT -
+ | Duration VARCHAR(45) - | Type ENUM(Context | = | Contextvalue VARCHAR(45) | =
SQL/ Model = IEX 37 SQL/ Model ~ e SQL/ Model ~ e
(32 4) M-Sign Organizer AO|LXIA H& =
(Figure 4) M-Sign Organizer Signage Set Information Structure
£ f5pl WAl AHesEs A s, $ 5 JES 295G AA Gol BE ARSI e
A URLE Aashs A€ A st

3.2.2 M-Sign Cloud Manager

M-Sign Cloud Manager= M-Sign Organizerol| A % ©| gt
AHHEE Atoyz] Ar O] A 22 AA7F 34
7Fed RO E A7k sktk M-Sign Cloud Manger+= At
oA Aol #2& AAE 31A 7FEE json EROR
AAgstal Ztzbe] Ao dadh HEuE AEste
M—Sign Edge Manager®ll 7l H%-3}H M-Sign Edge Manager
T UHA W N ol o] el ek Ak

b AbolUR] QJIEYEE & Wk ol FHl= F4
s} 9lo], M-Sign Edge Manager® 3} 28l
ot ole ZPFo] HlwH &0l F FI4
7] wEell VIEHA 37 wst] vwd ARE

o
ool
Oll

o X mu HR ol
ofr
o

3.3 M-Sign Edge
3.3.1 M-Sign Analyzer

M-Sign Analyzer= M-Sign Edge Manager®} 52154
AAZE BAEE AFHE Adste dTe FYdivh 2
wioAE AA7E EAste =24 T2 et Aok
Zt Yol ERlete AHEAFE F3 B AIHAE Aot
F, G4 HoHE 4 FYAE A5 ZYPEl v
AI=E 31tk 1™ 55 M-Sign Analyzer7} 7hegh Al
A& AHEate] 418 A 3HE Msign Manger 9} 541 3H3
PlayerE Alolst= 558 Yebdth M-Sign Analyzere=
WA Fheet Alokzt Yol EAjst= AFAE HES

512 olEfA 35t (0223)

43



oAX|-SetRE #e 7)€t ol

M-Sign Organizer

Signage-Set Organi m} ?.‘m.‘w

M-Sign Cloud Manager

Content Register B L. [ ptapis Distributer

(onuxv[zm [ ==t
| B

e m ey

(O3 b) Z2tR=-oX| Hed 712 g0 ME M-Sign E24E
(Figure 5) Cloud-Edge Collaborative M-Sign System
providing Signage Contents

747ke) 4 AHEAOIA) IDE Rol gk IDE Hoid A}
A5 gl o1 4L AU AL A8
SEER L

B ERNE 4% 0 F4 SueFl 8 @ o
F 92 24 AN2HRE QLA F3e) Fe 24
7h WA A9e1e Ak 540 gl A& s
=A% ZEAZ Y ASA ARES B AT #A
H BT o F @S] sl g% PR A AR
B 12 Agale AZE 9F A9 AdE Bl
2 EAE AUIES aac

B 9F G U3 Lol F90l AHgET B

3 A7 B S
vanishing gradient -4 & # 43} 8} residual leamning %
He Agste A2 WA 2T Sle FHA5
AE 243} 5FATH28,29].

£ =%9] M-Sign Analyzer= /el EA13= Ao 3
o] Qe thaf v FEXEE d5atE, A
02 ZAY3= AR AT tfo] ZHAE
2 BIE AT B AHA H9jeld 7E
Ao A 9olo] BE 19 FE BF olg
71ZEoE A5t

ST A EAA Ao A3S B4 T wEA b
TS Aol StEE A At ¥
Stk J2lEE oA Aud 7 7HA ¢
o7 ARga7] f13f vo] A 7 Al multi-threading S ©]
5‘}04 Azt XPQJ S A8HOR &S o 7

o

r°" of

3.3.2 M-Sign Player

M-Sign Players= AFoll o€ t]AE Alo]y=] Al
23}k QA e} FAlste] Aol &l Fx A Fd
2E i met giE A4 et M-Sign Player7} A3
5]1:4 M—Sign Edge Managers} A5 0.2 A7l07 AZAy
Zdlolofel sigst= Ay 5= *iajr dad e
& 7% stk M-Sign Player= 28l 0] g 2E0] s

1255 "8 Bzt OP@] F AL 9
A A H4s)k dch

M-Sign Edge Manager= AHE-2P7F X djo1€ e 49

A AL Hgk FHAE AHE 207 AZAL]
A= SHelofolA HFeh BAlo] Y3 H ol
H7F HEEA ‘Eép_% §Eﬂ°l°15 AEL & E7lo] Al
AA] Tl Sl (Stay) gHokal Hhgeh of 2] ®e] A
SA7E FA A/l sk B AY BANA &R
ol Ao R FR=E HEaly] flal, & =iolAe
71 BHo] §l& A W AR 97 el M AA7t
AAH L AJlpdel7t 48 499 AHAE Bl s
golatsitt. gl Fa Blo] AR EH Elo] o|gél]
A e e AAEe] JAHHHE Bl E T §
ok BPle] olegt A9 71E Gl SAste AAF of
9 AEA Y AAT 2L BALRE IAHTt o]
= WE J]ljele 3 o Apgho] FAlell ARg-eh= B
A BN EFEE AL A% A4 glol 4B
71] B o] ThsdtES gk
T3 A A Ee FH=] Age] FRE A
Ale] FEE x3]5t thA] FEXE A3
25 1 Qs S mEE A AR
AYsE e o] BHle]l oA ZRI=7F A
F7h ATy 18nE 23 T el
gl

ol

oo @ ¢«

HJ

>, ol Ho |o
oo o

oSy oy P
Lo to g @ T

[t
o

4. M-Sign Platform A3 Az}

B QT o) Be) AgAe] Agyelgol gl #7

44



AX|-Z2t

= éﬂg 7||:|} ol

[eLi,)

HEEIE AIO|UR| HS ZHE

(Z 2) 2H~E gl w2

(Table 2) Advertisement

DB Ho|E ¥ &1 ZEIX M 23} Hol=
Content Table according to Context Change

new Context Input Context DB Update %gioﬁ:;rfor Response Time and Contents
Video Other Video Other Video Other Response Contents | React
Male Youths Male Youths Male Youths 1456 ms clothes o
Male Adult Male Adult Male Adult 1101 ms car o
Female Youths Female Youths Female Youth 0479 ms cosmetic o
None None None None None None 0532 ms drink o
Warm | Sunny Warm | Sunny None None Warm | Sunny 1092 ms fridge o
Male Adult Warm Sunny Male Adult Warm Sunny Male Adult 0498 ms car o
Male Youths | Warm Male Youths | Warm Male Youths | Warm 0339 ms alcoholic o
Female Youths Female Youths Warm Female Youths 0384 ms cosmetic o
None None None None Warm None None 1043 ms drink o
Male Youths Male Youths Warm Male Youths | Warm 1042 ms alcoholic o
Null Null None Null Null None Male Youths 0511 ms dlothes o
None None None None None None 1018 ms drink o
Male Youths | Warm Male Youths | Warm Male Youths | Warm 0335 ms alcoholic o
Male Adult Male Adult Warm Male Audlt 0456 ms car o
None None None None Warm None None 0361 ms drink o
Male Youths Male Youths Warm Male Youths | Warm 0318 ms alcoholic o
None None None None Warm None None 0312 ms drink o
None e None None 0321 ms drink o
Female Youths Female Youths Female Youths 0.2%4 ms cosmetic o
None None None None None None 0314 ms drink o
Male Youths Cool Rainy Male Youths Cool Rainy Male Youths 0449 clothes o
Average 0602 ms
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Context Name Context Value
Temperature Hot/Warm/Cool/Cold
Weather Sunny/Rainy/Snowy/Cloudy
TimeStatus Morning/Afternoon/Evening/Night
Age Children/Youth/Adult/Oldman
Gender Male/Female
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