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expectations Internet of Things
§& ‘ Natural-Language Question Answering
}E Speech-to-Speech Translation wea'ggrszzfyggg?‘mi
Autonomous Vehicles 9
S p Ctyplocunendes
N mantAdsors N-EventProcessing
’|"§| _ Data Science € ( Big Data
'\3 Prescriptive Analytics n Database Management Systems
% Neurobusiness —¢ > COntentAnamics
Biochips
%
]
Affective Computing o i-gon?ﬂ Cloud Computing A
% I SmartRobots amificason . SpeechRecogr
\< Augmented Reality
~ 3D Bnopnntmg &rstems Machine-to-Machine . Consumer Telematics
) netric and Holographic Displays Communication 3D Scanners
g Software-Defined Anything Senvices 0
Quantum Computing ; 4 e
\' Human Augmentation —78% ~ . e daors ﬂg:g: r'i:?m <7 Enterprise 3D Printing
Brain-Computerinterface ° Activity Streams
Connected Home § Y In-Memory Analytics
CloudCom NFg Gesture Control
itual Personal Assistants N Virtual Real
Digital Security SmantWorkspace ity
BioacousticSensing A
As of July 2014
Peak of
Innovation Trough of Plateau of
Trigger Exlnﬂated Disillusionment Slope of Enlightenment Productivity
pectations
time v
Plateau will be reached in: obsolete

Olessthan 2years ©2to5years @5to10years A morethan 10years @ before plateau
TR RFHHENF R/ 3=

YAN\™ \ |



N WA

SR S &

-
J/a

AY 74

YT (Python )

T RFHEMNFER/ =R



;
-
£
13
S
B
%
3
>
Q
N
N\~

REIERGFEF

= A

wo g EE

&, 5%, ZIXATHER
ZRIEFRELEETE
ET=%F, #HzZh 365

T RFHEMNFER/ =R

ZNEE|=

RSN
[oRT 27 SF4RE, 1590 Sk
+t 52 %, 75 1892
B3 11096

10

\

WA



EEBF _FRMERIXEEER:

}fé , BgHP-EE

-é » Matthew Fontaine Maury

% . 1806 FHETFEERERT -

S 1824 ERINLERINEEREHN TEEEESLE

S| 1839 £, BREANEE L RINERE—REMhR =

S 2R .

- Z
y AMESTFIRSEMEETE 1842 FHHES IS SEFRN y~

EEMREA

K KF i HAF I/ 2] =



.
-
£
g
S
o
%
2
>
Q
S
-

A rYiEE

1459 FFETH[E|

T RFHEMNFER/ =R

AL N
, N AR
b MW 5

) \ !
A ﬁ\ ] )—‘i 74
N /4,)\ N A
‘\{\\ @/E/l@ )

W oy
Rrin e S < 3

B ‘,k&@gx A awatne
RS et E S

FRFONNEE

EHETRRNEE]

12

\

WA



KEPEER

AEREEBNEHS

SERTMER - £EREM
EUEN ERNSEA A
FERSRFANARIHEE
BE S

-
e
Q
S
g
%
s
>
Q
S

Z

EMERIEER

g &

K KF i HAF I/ 2] =



BFETH: BFEFFNEEA

= 1855 & REEhINEEF (EFEtE:
FHSRFE) , HENFFFHIEEA

MATTHEW FONTAINE:MAURY L, N
THE PrysicAL | =0T, BELEF T 120 51E

GQEOGRAPHY OF JERLNES PR s

THE SEA T8I, BIFR %H
AND ITS METEOROLOQGY Z_WE/JHM’J \/\ 3/.)_(
RIZs T LR E

- BRI K EEEE
SRR HISAREL LA
S

LT
[T

I
I

:
-
g:g
%
g
2
1PN
3
>
Q
S

Z

|

TR FHENEE/ 3=



( UOYING NI \

A R AL/ )

=i

BERRRT AR
LN AP

Ay 4
25

J/

e

15

SNparw N |



HHRETLAE

EREUE

TS AERIENE

-
S
3
IS
g
%
<
>
Q
S

Z

T K P EIE S/ R &



Eﬁ“iﬁ&
BB
709 B{HIEHSE

§'§Sz ae E— e HEARIER LR
IR N 204N B8 (i REERHEER  deos s EELEERIE REMBED SHEMIA SR
P BT 433 DB R EBEIE AR~ IKIRMER BEAREE RIEMGTTEIR
N BHECIEE kel ASEEE TRRYNER R LGSR
1 DO RMAOSEZES S wﬂfgﬁ HRINIEER HAEEER AT FTH
5 =u ) D 174,535 B FER o BiHER T BEAOH
;%: 19663
N = ATIHHRRS DI
S — EREFAANEE BRI WHAD BEEEE
S B HRSRAEES RIS SSREES RAAD TRIERIEE
= REEZES RITESHIEE AIFBRRES TBALE SERBEE
Q ERERARES  eEpEPes | cUSHELSUES 4 B IERR HEL TSR
S DERLEDES A ES TRALFIEE EREESE (A
- HREHIES B mm'mr EiRA RS
S s R
- RELibER = %
é"“ﬂ”}m*ﬁ“?‘ﬁgé + IR ﬁ§§a§§§E ﬁﬂgzﬁfé%% L
v m*;gm RS ESATIER FHHES ARES
E**”"’f’f'ﬁ‘* RAFEED BRER At INEEGHER

ABRIEABRER

T K S ) = 17



;
?é
£
13
S
B
%
3
>
Q
N
N\~

T RFHEMNFER/ =R

It E £ HSER

e, BE MARFR
U
I TEUE AT ERE
—Ei, BR2EEE
RS R EERSIR
ItERS #Znh, B(F, K@

el TR
i

@ G BEhiEEiE
TalkingData, %%
i © @ s

%iﬁﬁﬁlﬁ@ ‘ FiFHFEEE

S, BE, 55k ERBR, ItERS, ItRERKAE

18

\

WA



BEXRIZIHE

T RFHEMNFER/ =R

FEERE

& =i

SHEXE
23
RSB

HZEBER
® s
NS =ER
QQ=sia)

EFER
& Emew

HEEHEER

HEERIEER

Bir=ER
S

S 8E3LAT
ME—FRER
BREBSIEEN

2HFFRIRNER
SRR A S E R
SRS
e R
B AT B E R

s

Q 51jobiBEE

BERIEES
BIRETCIN

FEREER
Aqistudy
BEINERIFTEN

EIXEHRTHER
KARETF

e il

TR

BN

19

B AR 1



MBS s ‘

( uoyifg

MRSETIERRBIREREA—FIR...

wE (W) # & (CPU) S
IBM7030 (Stretch)1961 128KB 1.2 MIPS RMB: 1127t
Core i9-900K 2000 16G (typical) 81666 MIPS RMB: 50003k

wE GRE)

HE (ABRUNS) |

— 419604 [ 4

100

203

—IS RINA, %R
CUnRAZIRAE B AR K

& BT RE
J&)

6473 N\

803~ BLI/INHY

14k

AT RFHEIFE R/ N &

Z



B—EEEF...

1L S

SHHPEIR(Y

ES& RS

RS FF

AR ISR

IR\

NFCUTi7iE(S

15 Fbluetooth

WIFI

2G/3G/4G

GPSEALZRT

Z=5e/X

\

WAL



HREIFN FERBIYIEARY S

EER BT ERE RX

o s =wo0
x e
s, N R
~ 7 - u o
ANiE &~ L i =5

:
-
g:g
%
g
2
1PN
3
>
Q

S

TR FHENEE/ 3=



,
-
5
g
S
o
%
3
>
Q
S
-

T RFHEMNFER/ =R

BRBZINSETE

IR R
IBEJEE
INR =R
ElSEEE
BB AR
o FERELE
R 2R

SEEE

SRR EE
Za) > IREE
LRI EREUE

HHE

&
IREF

ARG

23

"YA'™ \ |



( UOYING NI \

(SRR CRIZISARIED

iﬁli. X, B

ixer RIS, BT A5hE

S51Job, EEMBEEE T¢
d

v

| e
FEFIE Silf 25 BE uER. 2B=

/e

LT

T . W, A%k

M, M. EEE T

o K 2 AL K 2 i 24

“"YA'™ \ |



.
-
£
g
S
o
%
2
>
Q
S
-

GMAIL
i KWhat 134,966
Al of Tom's emails since he
oog e nows first got a Gmail account in
Google compiles enough data to build 2004, Google also stores his
comprehensive portfolios of most users 6,147 chats.
=who they are, where they go and what
they do—and the information CONTACTS
is all available at google.com/dashboard. 2 702
Here are just a few things WSJ reporter !

Google knows the people that

Tom Gara found out about himself,

Tom emails the most. At the
topis a friend in Egypt.

GOOGLE SEARCH YOUTUBE
64,019 9,220
Google thinks Tom Videos Tom has
performs most of his watched, listed in
searches around chronological
8am.ET, but thisis order, indluding
probably skewed by © aseries viewed

years spent ~in June about

TOM GARA

Google knows all of Tom's That's how many apps
synched Android phones, Tom has downloaded
including the old Nexus S phone from Google's store.
that he gave to his mom.
WALER PASSWORDS
Credit cards (two expired) saved in 35
Google Walle,plus two shipping Number of website
and 13 temized passwords saved in
purchases since June 2009. Google's Chrome browser.
DOCS
855 LOCATION
Documents Tom has created, Willunga,
plus the 115 he has opened South Australia
that belong to other people. Due to an unknown glitch,
Google bases Tom’s location
Grapic by from one of his old Android
Alberto Cervantes/ phones, which he gave to his
The Wal Street Joural mother in Australia.
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éd: Mins Tracked  Distance Run  Awg. Speed
= EFFICIENCY
N pa9 28 a1 | GG
,@ Paoints 44
\% TOUCHES -TIME Points per Touch 0.6
Touches 75 |
% Dribbles 96
N f Dribbles per Touch 1.3 I
,$ Touches per Shot 3.8
Touches per Assist 18.8
% Touches per Turnover 15.0
\< FGM-FGA 14-20
g 3PM-3PA 47
Q TOUCHES - DRIBBLES FTM-FTA 12-15
:) Rebounds 7
o 41 55%
o 1-2 20 27% PASSING INFO
3-5 12 16% Passes 40
6+ 2 3% Assists 4
_ 1.3 Dribbles 9 Passes Resulting in Assist 10%
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Metric Distance-based Method Ride-sharing OSquare Route Optimal Route
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F]3 LMERICLE

- LARJIREEREIRER

350k - =— Shanghai —e— Distance-based Method —+~— 0OSquare Route —e— Distance-based Method —~— QOSquare Route
Chengdu Ride-sharing —— Optimal Route Ride-sharing —— Optimal Route
g 0.78] 0.801
é 250k 0.76-
< > 0.74 - - 0751
o |9} (9]
$ 150k £ 0.72 £ 070
= >
S 9 0.701 S
< 0.68- < 0.65
50k 0.66 :
8 10 12 14 16 18 20 22 24 8 10 12 14 16 18 20 22 24 8 10 12 14 16 18 20 22 24
Hour of Day Hour of Day Hour of Day

E6 (a) iTREIEHE (b) BEHTRSRETE (c) U TR IR (L E



0.5
G 1
0.4 N roup
LT T T~ Group 2
9] ’ A o
@0 2 '/ 06 \\ ’-\/
_g ! . U 187508 3 Group 3
X 1 o)
2,021 \ o 5o mese [
= \\\ ok //,I ! I, TI_—_ T
S ® e \ "\" & [ & '~
0.1 TRt e og " ° ®,
% P |
-~ 19000 ___- =
0.0+ , , . . , .
0.1 02 03 04 05 06 0.7

B _nearest

- FTiFEERBREFRIcEEImEEATN, EREERMATEER

Group

Table 5. Sample statistics

Order Amount Owverdue Rate

Junior Courier
Senior Courler

Expert Courier

Working Time
=16 days (5% quantile) 499.0
235 days (50% quantile) 1311.9
= 827 days (95% quantile) 18729

- TRFXRED, EBHNEZ,; €FEMIS(3X) , #ERIRYD (1/5)

* BENAE

PEKING UNIVERSITY

\

AL



BBLIR (2)

NELF TS

PEKING UNIVERSITY

§SZ W Junior Courier 0.101 Senior Courier 0.14 W Expert Courier
IR 0.08. 0.12
’ 0.10

o o
£ 0.06; £0.08
" 0.041 “0.06
0.04
0-02- 0.02
L —

- | | | . | | 0.00 — . |
0 20 40 60 80 100 0000720 40 60 80 100 6 20 40 60 80 100
Average Overdue Time(min) Average Overdue Time(min) Average Overdue Time(min)

£x
t
S
2
%
S
>
Q
S
o

- MIFEIERKSZSES-103 HERY
- ERALERF60-80 HhEIBRL TR

WA

T AkFHEFE/ 3=



( voyiha) RIS R

l f5IEIRa

O B AEHRERR
0 BRUERExRBTEN, FEtHIFEREERAUE
O BFERMNEUSKEESAFETFERIR

FEKRFH AL/ R

=ifE

Betty/Danger's g

Gountry Club °
VAVON ) NE Lov
- f= 5 min
v 114t Ave N 2.6 km
22cd Ave N
iern Wetal Recycling Q g
% Z2nd Av
@
Z
P ychosuzis g BOTTI
O scount Steel Motor Lounge ¥
0 g
6th
& Q cemstone Products \ |

100KRIENIRE, 1526 BRI TIER

$ e § K

PEKING UNIVERSITY

WA



3 B

O S0
O B35, BEOXiEGITER
O [E2: EuENFRFT, EE36%rIREF EREEEE 500K
O [E3: 100KEZ%IREEK/65K51TIES

CTNTY »

N e 7 J. >4
AN 5 7
{508

PEKING UNIVERSITY

—
50 a0 7

— 3

= | 0 i r
2519 2=

a 10 7 E%
0 B == 0

S

0.5 1 15>15 Lo
VEIRE (FXK) NEIRZE (FXK)
&2 MERFRPIINEIRED TS B3 MNEIRESFITIEEXR



l | ERSMATERA 7y e ik ¥

PEKING UNIVERSITY

WO EETUATAEE l
I O RAS. TEATHER

*"3 O RERR

= 0 EASIsVRERr R ERE

RS O ARENKRIETNE. SEESApPPSE —
J 0 FEEEFNERE SEEMHE

3 O FkeERbRaE

WA

“Eager Beaver” RY|E)RR,

YELA[B] 55

T AkFHEFE/ 3=



§ s

O g BamEalF0zL

O EZBEIEOXFS: 1JE
O B2 efTiERd8]
=1 TR E SRR

(e

1JB/557F/mF 1D

A E

B EMUE

EERE & IVE
2[ERTE) & YV E
BIEATE & MIVE
IXIARTE & V&

CRPNERNE, (AN ANNRERE

BT EUE

0001/C001/MO0T
116.418065, 39.916998
18-01-0112:00:00 & GPS
18-01-0112:10:00 & GPS
18-01-0112:10:10 & GPS
18-01-0112:25:00 & GPS

UNT
NI T PR
AN 5=
{89 %

PEKING UNIVERSITY

\

WAL



j s

O <HEEE
O {FERTEF017

R HIERIE

O TR0 EITRYITIZEERS vs.
B SIS TIZIER

O SNAYEAL: &Y

J

O S58%pIPEAE300%

O 70%[9E P EE

T

S EIT 102l

LJEE

EENBFEESD

=

UNIp
A é-s-
oy A
: - t Z
= ~
. “ .
1809

PEKING UNIV ERSITY

R ERRVER

‘JF‘TWJ

.\j}

\

Al



B | AvwaesRRiT NI LY

N VJBREEHRSE BREMUE
it BRETTYE, MBS ESEMUE, IRBIENE

CTHERE Y ([ ——— N
E.E_‘ijiﬁﬂ A\ (Man) | REAE Fel 7 BRI (4.4 77) —=
e M3 Beacon (Phy) :-> e Reg+Man

\* iz #ABeacon (Vir) /: * Reg+Vir FRESE I (754.2 70) r
,::::::::::::::::: Reg+Phy v %
C o ZEEPE " |*GPS+Phy PE AT (54.2 )

o VEME (Reg) 4+ GPS+Man J

'« F-GPS (GPS) — v

I‘:_E_%{_j_iﬁ _________ | \(%4_1 ﬁ)/ L I REAL (554.3 77) )

&7 ALWAESRSHESS



GUNI ‘

N e 7)Y

5
508 PEKING UNIVERSITY

- BEL::

O 5FRal T IR AREN

O BFARTAZENMZERIZN, FESREEFNRESRZIBXR
2k
1.5k

\

HEE] (OK)

Al

Eg: P, 5. S,
0 500 1k 1.5k 2k
f ] (B9)

El6 1T B ST R A= E

0



_________________

4 S a1l N Y4 N
'ngjjiﬂg Eﬂ;ﬁ;) RLES HPRE 14 7) |
i+ )ELBeacon (Phy) |+ Reg+Man v
N [l Beacon (Vir) *Reg+Vir l FRESEEL (74.2 79) |
L ITIIIIIITT |*RegtPhy v
(O =WPE N |eGpsephy || [ g2 ) |
A :'%@ﬁﬁ (Reg)  3pl+GPS+Man v —
o S\ AY =+ /— I3 \ 1« 55 FGPS (GPS) ! iy (43T
D %UA J -l’j_Eij:E 9ét|:‘__j-’“:E + {T*EEHj-l Ej e HEZAE ! \(%4,1 ,J)/ L | B EAL (554.3 79) L

__________________

O Hid: BFETRES
O 45112 EY
O 327 HER4SIE —

BEEHR
ITRRANIE), ASIERTIAIER, SASHREEAYIE), SR HTIZATE), LTI

sy AT, FABSRERAT, AGEOARTIE), FAA, B pSEEE, F
T B mREGERE, B R EE), WA, MR P
ZAY(E), MIEFIXERTE

L : FOIAXERE, RAIBEREIRLLS), mPHVE, i 30 PRI RElE, B
= D, MISERE, MIZECEHER, MISHRIRE, MiglaFEE

ANV AT %E, ISFEY, BiTESs, BRI, EHRITIEIES, B
T 2 e R o




CUURRWE Y ([,

e FalA(Man) 1| HEASE [Vl SNEERNL)
i #3%Beacon (Phy) . RegM | v

le Beacon (Ph i | «Reg+Man
. JE#lBeacon (Vir) /: *Reg+Vir FFAESREL (7742 19)
1 T LeRegehy
T3 A S (" SEWE Y |-GPS+Phy

BB (212 /)

P VEMEE (Reg) |+ GPS+Man
1+ 155 F-GPS (GPS) ' |

RS ENL (4.3 79)

*Q}EEE R |
O 57 4% 6 Ei5h2.45SRFEBSRAII082T1)1T R4
O E&ES

T BT
DS I ETCPHE COvIR v
HFMDSAIED J SHHTEAIT
FRAEEROBE K y
ALWAES v v

<<<

\

WAL



| RATHES R

O JOUEPTER AR

O ESEREINEA, ERSEE 086
BXZEHEIR 00-8' 00y 076 98

O 7EYEBeaconi@EMIEENT, Befg 207 es i
BLL BT e I I

O EEINSEIEE/MA, EHL 0.5 EEEE
BeaconZ& %t (Req+Vin) BESSIARIFI4 A %f F §F R
1BeaconREABIIIERE, (B P R S S A
TEEBER | ALWAES 7

O 7ERBBeacomZEBHIEMT, Faf 29 S ASTIAE B s

FTR+R IS sEveFEBIm P
EME




| RFETES SR AR ER

O BEsctEFRNEER (—Fa9iE) .
O ZiI)L,TS LE/QEEI)UEI’JH’KVEF?F
O BFAOESITIEE R 853,846/ \BTECIXHY(8]

N
.
Q
5
P
2
S
S

WA

250 500 750 1000>1000
TIRGEHIEE OK)
E10 TEREIER D

T K P EIE S/ R &



ENEMIFEER

Ly —Fg .éh = ilargﬁga
/ Ly

F &g 30% B ELLAE R IEEMR!
"3

pallmirr |

( uoyifs)

-\

T K P EIE S/ R &



SREGHEARK 00000 @i

BBy %Eﬁtﬂiﬁbﬁﬂg(Smartphones)
* Wi-Fi: [MobiCom’14,’17,"20] « Landmarks [MobiSys’12]
* Camera: [INFOCOM 14] Indoor map [UblComp 12, MobiCom’14]
* Light: [Mob | | e \
B | BT R R ERLE ‘

- MABRISERNBRE R
| -+ AREIMIMIEALISE
N5 SRE | + TEIMIAT
AE: BA WWM'

. 250 ERRSR
NSRS — < 85 hEiER
- 2217MkTh

\

AL



q+ o
yige

&
7
S
=
S
3
>
Q
S
—

BIATIbER

. PRI, GPSIZH

. BHEEER

. SIS

. ERRAEHOFA
(67HE, 700+ RS

- ERMWFIES, Sl

T AkFHEFE/ 3=

R

BRI

R a@E

ETHITESR

HAERERE
58 EpmEEEs

FHBREHZE)

Q STARBUCKS COFFEE

TERA(LS
EWEE) =

=125
MELH

EFEEN (e RS R 4]
EELEE

BRXHRL

O =15E—EiT
%&} M All Cafe :
V1 ZaE
%
154 @ wits @ Tt THESO
"’Eg&@ﬁﬁ 5eET Q) &eREFE)
' (W EI:T0)
A / ﬁ%ﬁﬁ%
LERBRERETE
g (&) .
/Eﬁx O IEE-RiHA
FIF E2 - a
cr@ QUERE " B
¥R o

// 4'{/%

= B

rres @ DHE

Wil AT&T LTE 5:49 PM

£ Settings Wi-Fi

@ o3 28%0

Wi-Fi O

CHOOSE A NETWORK

El Chapo &= ()
Errrmerrgerrd a = ()
Etc13 a= ()
guest this =®
JK 24 a= (D)
JK5 a= ()
KRBONNEY02 O]
Pretty Fly for a Wi-Fi a= ()
Primate Masturbation Station O]
Other...

Ask to Join Networks L

Known networks will be joined automatically. If no known




Bluetooth {EJaRERBELE

« BLE, B ET RS
 FZIEEEI(~10m)
- BIRIFE 3% REFHIREFIWAIBERE)

e BLE beacon ti¥
o« TiEETIEY
. RIXIdEE
e« BLE 1 IXEE
o« FE AR
. IR
« EFRIAAIIRSS

Proximity

_________________________

A
)
T
)

Bt
o

K3\
B
111

gll

—

it

}

\

Al



N It 7K ¥

5o% PEKING UNIVERSITY

}t_‘ﬁ]ﬂgiﬁi'l': aBeacon R4t

PCB Board - e It ‘Water-proof
/2%2}‘[-\’ =~ (nRF51822) Batte-\r e ) ”'%‘“‘p""’f
T ML Shock-proof

« ARMIRIEAIRE o ol = .

R RTFAET
- Btx

- (A

. KEEES

S LE:

i
gtél:
q
5
%
3
S
S
S

- BrEd

 SChtE S
- £ LE%MIR12,1098% Shanghai {‘ -
. R55109,378FLER L u 1
. HAR53640071TE rJ:,gamz 109/ 3%

- IRSSEE 7308

AT RKFIHHEFEIR/ X =

\ n

WAL



RGN

— (@

5

1071

10" 1

10 1

~
| bl
o
~

Spatial Heatmap

(iii

150K 1
100K 1
50K A
0K+
-50K 1

-100K 4

# of Orders ()

APP Caching Issue
ﬁimﬂ“ﬁ - > Spring Festival &
f H N N COVID-19
3 Ty A \\.
<
A e, g I* % Il # of Devices () .
Customization \ x l ”
Stage l)eploy erver Spring Festival Batterv E t
-~ ment (f]ssues attery Runou
Conception Stage
__ Stage | ml , B 2019 2020
56 7 8 9 10 11 18 2i 56 78 91011121 2 3 456 7 8 91011121 2 3 4
N A Operation Stage Starts P
Phase I Phase IT
2018/01 S 2018/03 2019/09 2020/03
¥ e
° e
s . S K- ;' . » i ;
J‘l:LG Y -y A7
tH ? LANe
. ® 3 . ‘ e :
PV U - .’&.-'_ ; :. & 7 ST & ‘i"
75km . )- The Bund & 4 _:-‘..- L . B
(city center) -
(a) 2 Weeks into Deployment (b) Fully Operational (¢) 2 Months Before Battery (d) Retired (Non-
E Runout Operational)
N
-
£
k= Empirical
8 Gain
e e Breakeven ____________
'E Y Line
=
= Breakeven Point
after 12 months)
£ fter 12
o Lower Bound Gain

’

56 7 8 9 101112 1

2018

23 45 6 7 8 9101112 1

2 3456 7 8 91011121 2 3 4
2019 2020 y

Phasel

Phase II

PEKING UNIVERSITY

aBeacon BJalZ
3THTER

(L)t (AJ1T45EuE)
(2)EHl (A/B test)
(3) BB EI=1T;

Hleﬂfﬁr“
HE R EER S
* E/Tiﬂ(ﬁﬂzﬂa/,yﬁm

TAHEE

o BEJFFERFIFE
EEEF;

- HPFERRI, REF—
BT BB,

12 B RYRIIRISSZ T
(ETHELIHE)

,?;urul ;

-

=ht)

1

\

AL



ZEEERNZERIKEE RS
WE: PRSHUNER, MERFIFAMABE R

+vs” PEKING UNIVERSITY

MBS s ‘

( uoyifg

Z

K KF i HAF I/ 2] =



AT T \

( uoyifg

Virtual Beacon System i&it

Symmetric Design

)

~

2)
ploading

C

D (1) Advertising

Merchant (1) Advertising

T K P EIE S/ R &

(2)

ploading

1

Worker

A PF (S

- ReJgER bR
« 53C{KBeaconZR A

HEFE

[SFARIF
- §IAID
 OJpERY X

o)

fotaia

}

3

WA



Timeline of Virtual Beacon (VALID)
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Timeline of Virtual Beacon (VALID)
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Evaluatlon (1/5): Reliability

Is VALID as accurate as Physical Beacon?
Smartphone Diversity
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Evaluation (2/5): Utility

The empirical cumulative benefit 2021/01: $7.9 million

fé — Results from nationwide A/B test
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